[bookmark: _Hlk157765326]TOWN OF MARBLEHEAD
MARBLEHEAD MASSACHUSETTS

REQUEST FOR PROPOSALS Marblehead Rail Trail Lead Mills
ADDENDUM #1 
February 2, 2024


In accordance with the Request for Proposal (RFPQ) for the above referenced project, the information contained within is furnished to all prospective proposers as an amendment to the RFP. 
This addendum modifies, amends and supplements designated parts of the Request for Proposal, 
dated January 24, 2024, for the Marblehead Rail Trail /Swampscott Branch - Smith Street to Swampscott Line  and is hereby made a part thereof by reference and shall be as binding as though inserted in its entirety in the locations designated herein. 
MODIFICATIONS
1. Change of due date – the due date for Proposals has been changed to no later than 
February 16, at 9 AM 

2. Link to 75% design plans 





This addendum modifies, amends and supplements the RFP for the above referenced Project issued by the Town of Marblehead and is hereby made a part thereof by reference and shall be binding as though inserted in its entirety in the location designation herein. No claim for additional compensation or extensions of contract time because of the lack of knowledge of the contents of this addendum will be considered. 



2023.06.23_MarbleheadRailTrail-Phase1_75Perc-PlanSet.pdf
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PROJECT NO.


DATE REVISION BYNO. APVD


REUSE OF DOCUMENTS
ALL DRAWINGS ARE INSTRUMENTS OF PROFESSIONAL SERVICE FOR THIS PROJECT.


REUSE OR ALTERATION IS AT THE USER'S SOLE RISK. DATE


DRAWING NO.


SHEET NO.


PROFESSIONAL CERTIFICATION


I HEREBY CERTIFY THAT THESE PLANS
WERE PREPARED OR APPROVED BY


ME, AND THAT I AM A DULY LICENSED
PROFESSIONAL ENGINEER UNDER THE


LAWS OF THE STATE OF [STATE],
LICENSE NO. __________,


EXPIRATION DATE: ________________.


CHK


DSGN


DR


APVD


IN COOPERATION WITH
THE CITY OF SALEM


TOWN OF MARBLEHEAD


MARBLEHEAD RAIL TRAIL - PHASE 1


75% DESIGN DEVELOPMENT SUBMISSION
PRELIMINARY - NOT FOR CONSTRUCTION


GN01
  GENERAL NOTES


1. BEFORE ANY TREES OR SHRUBS ARE REMOVED, THE CONTRACTOR SHALL ARRANGE A CONFERENCE ON SITE WITH THE OWNER'S REPRESENTATIVE TO IDENTIFY
TREES AND SHRUBS WHICH ARE TO BE REMOVED, AS WELL AS THOSE WHICH ARE TO BE PROTECTED. DO NO CLEARING WITHOUT A CLEAR UNDERSTANDING OF
EXISTING VEGETATION TO BE PRESERVED.


2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROTECTION OF ALL EXISTING TREES TO REMAIN FOR THE LENGTH OF THE CONSTRUCTION PERIOD. VEHICLES
SHALL NOT BE PARKED, NOR CONSTRUCTION MATERIALS BE STORED BENEATH THE DRIP LINE OF TREES TO BE SAVED. PROTECTION TECHNIQUES SHALL BE
APPROVED BY OWNER'S REPRESENTATIVE.


3. CONTRACTOR SHALL LOCATE AND VERIFY ALL EXISTING AND INSTALLED UTILITY LINES PRIOR TO PLANTING AND REPORT ANY CONFLICTS TO THE OWNER'S
REPRESENTATIVE.


4. ALL NEW PLANT MATERIAL SHALL CONFORM TO  THE "AMERICAN STANDARD FOR NURSERY STOCK", LATEST EDITION, PUBLISHED BY THE AMERICAN NURSERY AND
LANDSCAPE ASSOCIATION. IN ADDITION, ALL PLANT MATERIAL SHALL BE OF SPECIMEN QUALITY., EXCEPT SMALL CONSERVATION TREES.


5. ALL NEW TREES AND SHRUBS SHALL BE BALLED AND BURLAPPED OR CONTAINER GROWN UNLESS  OTHERWISE NOTED ON THE PLANT LIST.
6. CONTRACTOR SHALL  SUPPLY ALL NEW PLANT MATERIAL IN QUANTITIES SUFFICIENT TO COMPLETE THE PLANTING SHOWN ON THE DRAWINGS. IF MINOR


DISCREPANCIES EXIST BETWEEN THE NUMBER OF PLANTS DRAWN ON THE PLANTING PLAN AND THE NUMBER OF PLANTS IN THE PLANT SCHEDULE, THE PLANTING
PLAN SHALL GOVERN.


7. ANY PROPOSED SUBSTITUTIONS OF PLANT SPECIES SHALL BE MADE WITH PLANTS OF EQUIVALENT OVERALL FORM, HEIGHT, BRANCHING HABIT, FLOWER, LEAF,
COLOR, FRUIT, AND CULTURE AND MUST BE APPROVED BY THE OWNER'S REPRESENTATIVE.


8. ALL NEW TREES SHALL BE TAGGED AND APPROVED BY THE OWNER'S REPRESENTATIVE AT THE NURSERY PRIOR TO DIGGING OR DELIVERY TO THE SITE. FOR SHRUBS
AND SMALLER MATERIALS, REPRESENTATIVE TAGGING BY THE OWNER'S REPRESENTATIVE WILL BE ACCEPTABLE.


9. NO TREES SHALL BE PLANTED BEFORE ACCEPTANCE OF ROUGH GRADING. TREES SHALL BEAR SAME RELATIONSHIP TO FINISH GRADE AS THEY BORE TO FINISH
GRADE BEFORE BEING DUG IN THE NURSERY. PRIOR TO PLANTING,  REMOVE THE TOP OF THE BURLAP AND CONFIRM THAT PLANT ROOT CROWNS ARE NOT COVERED
BY SOIL FROM THE NURSERY.


10. STAKE LOCATION OF ALL PROPOSED PLANTS FOR APPROVAL BY THE OWNER'S REPRESENTATIVE PRIOR TO COMMENCEMENT OF PLANTING.
11. MULCH TREES AND PLANTING BEDS PER DETAILS AND SPECIFICATIONS, EXCEPT SMALL CONSERVATION TREES WHICH SHALL RECEIVE LOAM AND CONSERVATION


SEEDING AS SHOWN ON DRAWINGS.
12. ALL NEW PLANTS SHALL BE GUARANTEED BY THE CONTRACTOR FROM THE TIME OF WRITTEN ACCEPTANCE. SEE SPECIFICATIONS FOR LENGTH OF GUARANTEE.
13. ALL AREAS DISTURBED BY CONSTRUCTION OPERATIONS INSIDE AND OUTSIDE THE LIMIT OF WORK SHALL BE LOAMED AND SEEDED AS SPECIFIED AND  WITH MIX AS


DIRECTED BY OWNER'S REPRESENTATIVE.
14. ALL AREAS TO BE SEEDED SHALL RECEIVE 6" TOPSOIL PRIOR TO SEEDING.
15. ALL SLOPES STEEPER THAN 3:1 SHALL RECEIVE 6" LOAM, CONSERVATION SEED MIX, AND EROSION CONTROL FABRIC.


 DECIDUOUS TREES


 QTY CODE  LATIN NAME  COMMON NAME  SIZE  ROOTBALL COMMENTS


3 AcRu  Acer rubrum  Red Maple  2 12"-3" CALIPER  B&B  6' BRANCHING HT


2 BePo  Betula populifolia  Gray Birch  2 12"-3" CALIPER  B&B  6' BRANCHING HT


1 NySy  Nyssa sylvatica  Black Gum  2 12"-3" CALIPER  B&B  6' BRANCHING HT


1 PrSe  Prunus serotina  Black Cherry  2"-2 12" CALIPER  B&B  6' BRANCHING HT


1 QuAl  Quercus alba  White Oak  2 12"-3" CALIPER  B&B  6' BRANCHING HT


1 SaAl  Sassafrass albinum  Sassafrass  2 12"-3" CALIPER  B&B  6' BRANCHING HT


  UNDERSTORY TREES/SHRUBS


6 AmAr  Amelanchier arborea  Shadbush  8'-10' HT  B&B  MULTI-STEM


2 IlVe  Ilex verticillata  Winterberry  6'-7' HT  B&B  MULTI-STEM


5 ViLe  Viburnum lentago  Nannyberry  6'-7' HT  B&B  MULTI-STEM


  SHRUBS


21 ClAl  Clethra alnifolia 'Hummingbird'  Hummingbird Sweet Pepperbush  18"-24" HT.  CONT.  COMPACT FORM


16 CoSe  Cornus sericea 'Farrow'  Farrow Redosier Dogwood  18"-24" HT.  CONT.  COMPACT FORM


14 IlGl  Ilex glabra 'Compacta'  Compact Inkberry  24"-30" HT.  CONT.  COMPACT FORM


10 JuCo  Juniperus communis  Common Juniper  24"-30" HT.  CONT.  COMPACT FORM


12 PoFr  Potentilla fruticosa  Shrubby Cinquefoil  18"-24" HT.  CONT.  COMPACT FORM


19 VaAn  Vaccinium angustifolium  Lowbush Blueberry  15"-18" HT.  CONT.  COMPACT FORM


RESTORATION NOTES
ALL DISTURBED AREAS TO RECEIVE CONSERVATION SEED MIX AND SMALL TREES WHERE
INDICATED.


SMALL TREES SHALL BE A MIX OF THE FOLLOWING CONSERVATION-GRADE TREES. SIZE: 3'-4'
HT, ROOTBALL: #2 CONTAINER AS AVAILABLE FROM NEW ENGLAND WETLAND PLANTS, INC.


SHADE SLOPES
Abies balsamea Balsam Fir


Acer saccharum Sugar Maple


Nyssa sylvatica Black Gum


Picea mariana Black Spruce


Pinus strobus White Pine


Quercus bicolor Swamp White Oak


Quercus prinus Chestnut Oak


Quercus rubra Red Oak


SUN SLOPES
Betula populifolia Grey Birch


Juniperus virginiana Eastern Red Cedar


Liriodendrom tulipifera Tulip Tree


Platanus occidentalis Sycamore


Populus deltoides Cottonwood


Populus tremuloides Quaking Aspen


Prunus serotina Black Cherry


Quercus palustris Pin Oak


Sorbus americana Mountain Ash


CONSERVATION SEED MIX:


Elymus virginicus VIRGINIA WILD RYE
Schizachyrium scoparium LITTLE BLUESTEM
Andropogon gerardii BIG BLUESTEM
Sorghastrum nutans INDIAN GRASS
Panicum virgatum SWITCH GRASS
Chamaecrista fasciculata PARTRIDGE PEA
Desmodium canadense SHOWY TICK TREFOIL
Asclepias tuberosa BUTTERFLY MILKWEED
Bidens frondosa BEGGAR TICKS
Eupatorium purpureum (Eutrochium maculatum) PURPLE JOE PYE WEED
Rudbeckia hirta BLACK EYED SUSAN
Aster pilosus (Symphyotrichum pilosum) HEATH (OR HAIRY) ASTER
Solidago juncea EARLY GOLDENROD


PLANTING NOTES


1. CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS IN THE FIELD AND REPORT ANY DISCREPANCIES TO THE OWNER'S REPRESENTATIVE PRIOR TO STARTING
WORK.


2. CONTRACTOR SHALL LOCATE AND VERIFY ALL EXISTING AND INSTALLED UTILITY LINES PRIOR TO ANY WORK AND REPORT ANY CONFLICTS TO THE OWNER'S
REPRESENTATIVE.


3. ALL LINE AND GRADE WORK PER DRAWINGS AND SPECIFICATIONS SHALL BE LAID OUT BY A REGISTERED CIVIL ENGINEER OR SURVEYOR ENGAGED BY THE GENERAL
CONTRACTOR FOR APPROVAL IN THE FIELD BY OWNER'S REPRESENTATIVE PRIOR TO BEGINNING WORK.


4. CONTRACTOR SHALL STAKE THE CENTERLINE OF ALL PATHS IN THE FIELD FOR APPROVAL BY THE OWNER'S REPRESENTATIVE PRIOR TO BEGINNING WORK.
5. AT ALL LOCATIONS WHERE EXISTING PAVING ABUTS NEW CONSTRUCTION, THE EDGE OF THE EXISTING PAVEMENT SHALL BE SAW CUT TO A CLEAN, SMOOTH EDGE.
6. WHERE NEW PAVING OR EARTHWORK MEETS EXISTING PAVING OR EARTHWORK, SMOOTHLY BLEND LINE OF EXISTING WITH NEW.
7. RESTORE EXISTING CONDITIONS AS NECESSARY IN ALL AREAS DISTURBED BY THE CONSTRUCTION OF THIS PROJECT INCLUDING, BUT NOT LIMITED TO, RESETTING


SITE IMPROVEMENTS, REPAVING AND SEEDING.
8. ALL SITE AMENITIES SHALL BE 3' MIN TO EDGE OF TRAIL, TYP.
9. ALL SITE FURNISHINGS, SIGNS AND POSTS SHALL BE ORIENTED PERPENDICULAR TO TRAIL, UNLESS OTHERWISE DIRECTED BY OWNER'S REPRESENTATIVE.
10. ALL SITE FURNISHINGS SHALL BE PLACED 6" FROM EDGE OF CONCRETE PAD UNLESS OTHERWISE DIRECTED BY OWNER'S REPRESENTATIVE.
11. ALL POST LOCATIONS AND ORIENTATION SHALL BE CONFIRMED IN THE FIELD BY THE OWNER'S REPRESENTATIVE PRIOR TO INSTALLATION.
12. ALL SIGNS SHALL PROVIDE VERTICAL CLEARANCES TO MEET ALL APPLICABLE FEDERAL, STATE AND LOCAL CODES.  SIGN LOCATIONS AND ORIENTATION SHALL BE


CONFIRMED IN THE FIELD BY THE OWNER'S REPRESENTATIVE PRIOR TO INSTALLATION.
13. AT ALL LOCATIONS WHERE EXISTING PAVING ABUT NEW CONSTRUCTION, THE EDGE OF THE EXISTING PAVEMENT SHALL BE SAW CUT TO A CLEAN, SMOOTH EDGE.
14. WHERE NEW PAVING MEETS EXISTING PAVING, SMOOTHLY BLEND LINE OF EXISTING WITH NEW.


LAYOUT NOTES


1. PRIOR TO COMMENCING ANY EXCAVATION WORK, THE CONTRACTOR SHALL NOTIFY ALL UTILITY COMPANIES IN ACCORDANCE WITH THE "CALL BEFORE YOU DIG"
NOTIFICATION PROCEDURES PROMOTED BY RESPECTIVE UTILITY  COMPANIES.  THE "CALL BEFORE YOU DIG" NUMBER IS 811.


2. THE LOCATIONS OF ALL UNDERGROUND UTILITIES SHOWN ON THIS PLAN ARE DIAGRAMMATIC ONLY. THE CONTRACTOR SHALL CONTACT THE PROPER  LOCAL
AUTHORITIES OR RESPECTIVE UTILITY COMPANY TO CONFIRM THE  LOCATION OF ALL EXISTING UTILITIES BEFORE COMMENCING WORK. ANY  DAMAGE DUE TO FAILURE
OF THE CONTRACTOR TO CONTACT THE PROPER AUTHORITIES SHALL BE BORNE BY THE CONTRACTOR.


3. THE GENERAL CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS IN  THE FIELD AND REPORT ANY DISCREPANCIES BETWEEN PLANS AND ACTUAL CONDITIONS TO
THE OWNER'S REPRESENTATIVE PRIOR TO STARTING WORK.


4. THE GENERAL CONTRACTOR IS RESPONSIBLE FOR AND SHALL REPAIR ANY DAMAGE TO EXISTING CONDITIONS THAT ARE DUE TO CONTRACTOR OPERATIONS INSIDE
AND OUTSIDE THE LIMIT OF WORK.


5. CONTRACTOR SHALL SECURE ALL PERMITS THAT MAY BE REQUIRED FROM ALL JURISDICTIONS AFFECTED BY THIS WORK.
6. ACTUAL LIMITS OF WORK ARE TO BE BASED ON THESE DRAWINGS AS APPROVED BY OWNER'S REPRESENTATIVE.
7. ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL BE PROTECTED  TO PREVENT TRACKING OF MUD ONTO PUBLIC WAYS.  ANY MUD ON PUBLIC WAYS


ORIGINATING FROM THE JOB SITE SHALL BE CLEANED BY THE CONTRACTOR, SEE EROSION CONTROL PLANS.
8. THE PUBLIC SHALL HAVE ACCESS TO THE FIELDS ON THIS PLAN AND TO THE LITTLE LEAGUE FIELD DURING CONSTRUCTION.
9. CONTRACTOR SHALL STRIP AND STOCKPILE EXISTING TOPSOIL TO FULL  DEPTH WITHIN LIMIT OF GRADING BEFORE COMMENCING EXCAVATION AND  GRADING


OPERATIONS.  LOAM OR TOPSOIL SHALL NOT BE REMOVED FROM  THE SITE.
10. BEFORE ANY CLEARING OR SITE DEMOLITION IS DONE, THE CONTRACTOR SHALL ARRANGE A CONFERENCE ON THE SITE WITH THE OWNER'S REPRESENTATIVE TO


IDENTIFY ITEMS WHICH ARE TO BE PROTECTED OR REMOVED.
11. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROTECTION OF ALL EXISTING TREES AND PLANTS DESIGNATED TO REMAIN FOR THE LENGTH OF THE


CONSTRUCTION PERIOD.
12. DAMAGE NO PLANTS TO REMAIN BY BURNING, BY PUMPING OF WATER, BY CUTTING OF LIVE ROOTS OR BRANCHES, OR BY ANY OTHER MEANS. NO  PLANTS TO BE


SAVED SHALL BE USED FOR CRANE STAYS, GUYS OR OTHER  FASTENINGS. VEHICLES SHALL NOT BE PARKED WITHIN THE DRIP LINE OR  WHERE DAMAGE MAY RESULT
TO TREES TO BE SAVED.  CONSTRUCTION MATERIALS SHALL NOT BE STORED BENEATH TREES TO BE SAVED, SEE SPECIFICATIONS.


13. AT ALL LOCATIONS WHERE EXISTING CURBING, CONCRETE PAVEMENT, OR BITUMINOUS PAVEMENT ABUT NEW CONSTRUCTION, THE EDGE OF THE EXISTING CURB OR
PAVEMENT SHALL BE SAW CUT TO A CLEAN, SMOOTH EDGE.


14. ALL ITEMS REQUIRING REMOVAL SHALL BE REMOVED TO FULL DEPTH TO INCLUDE BASE MATERIAL AND FOOTINGS OR FOUNDATIONS, UNLESS OTHERWISE NOTED.
15. AT ALL LOCATIONS AFFECTED BY THE CONSTRUCTION, ADJUST RIM ELEVATIONS OF EXISTING MANHOLES, CATCH BASINS, AND OTHER UTILITIES TO MATCH FINISHED


GRADE.
16. ALL REFUSE, DEBRIS AND MISCELLANEOUS ITEMS TO BE REMOVED THAT ARE NOT TO BE STOCKPILED FOR LATER USE ON THE PROJECT OR DELIVERED TO THE


OWNER SHALL BE LEGALLY DISPOSED OF OFF-SITE  BY THE CONTRACTOR.


SITE PREPARATION AND DEMOLITION NOTES


1. CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS IN THE FIELD AND REPORT ANY DISCREPANCIES TO THE OWNER'S REPRESENTATIVE PRIOR TO STARTING
WORK.


2. ALL LINE AND GRADE WORK PER DRAWINGS AND SPECIFICATIONS SHALL BE LAID OUT BY A REGISTERED CIVIL ENGINEER OR SURVEYOR ENGAGED BY THE GENERAL
CONTRACTOR.


3. AT ALL LOCATIONS WHERE EXISTING PAVEMENT ABUT NEW CONSTRUCTION, THE EDGE OF THE EXISTING PAVEMENT SHALL BE SAW CUT TO A CLEAN, SMOOTH EDGE.
4. WHERE NEW PAVING OR EARTHWORK MEETS EXISTING PAVING OR EARTHWORK, SMOOTHLY BLEND LINE OF EXISTING WITH NEW.
5. RESTORE EXISTING CONDITIONS AS NECESSARY IN ALL AREAS DISTURBED BY THE CONSTRUCTION OF THIS PROJECT, INCLUDING, BUT NOT LIMITED TO, RESETTING


SITE IMPROVEMENTS, REPAVING, AND SEEDING.
6. PROVIDE EMPTY ELECTRICAL CONDUIT SLEEVES AS SHOWN ON ELECTRICAL PLANS.
7. COORDINATE ALL WORK WITH EXISTING & NEW IRRIGATION, SEE IRRIGATION PLANS.
8. PROVIDE EMPTY IRRIGATION SLEEVES AS SHOWN ON IRRIGATION PLANS.
9. PLACE ALL UTILITIES AND EMPTY SLEEVES PRIOR TO ANY PAVEMENT; SAW CUTTING AND PATCHING NEW PAVEMENT SHALL NOT BE ACCEPTABLE.
10. REVIEW SCORING AND EXPANSION  JOINT LOCATIONS FOR CONCRETE PAVEMENT PRIOR TO INSTALLING WORK. PROVIDE SHOP DRAWINGS.
11. IRRIGATION  AND ELECTRICAL EMPTY SLEEVES SHALL BE MIN. 3' SEPARATED.
12. WORK IN ROADWAY SHALL MEET ALL LOCAL, STATE AND FEDERAL REQUIREMENTS. ANY CONFLICTS BETWEEN REQUIREMENTS AND CONSTRUCTION DOCUMENTS


SHALL BE BROUGHT TO THE ATTENTION OF THE OWNER'S REPRESENTATIVE PRIOR TO INSTALLING WORK.


MATERIALS NOTES


1. THE CONTRACTOR SHALL MAINTAIN OR ADJUST TO NEW FINISH GRADE AS NECESSARY ALL UTILITY AND SITE STRUCTURES SUCH AS SIGN POLES, MANHOLES, CATCH
BASINS, HANDHOLES, WATER & GAS GATES, HYDRANTS, ETC., FROM MAINTAINED UTILITY AND SITE SYSTEMS UNLESS OTHERWISE NOTED ON THE DRAWINGS OR
DIRECTED BY THE OWNER'S REPRESENTATIVE.


2. THE CONTRACTOR SHALL BLEND NEW EARTHWORK SMOOTHLY INTO EXISTING, PROVIDING VERTICAL CURVES OR ROUNDINGS AT ALL TOP AND BOTTOM OF SLOPES.
3. VERIFY ALL EXISTING GRADES IN THE FIELD AND REPORT AND DISCREPANCIES IMMEDIATELY TO THE OWNER'S REPRESENTATIVE PRIOR TO STARTING WORK.
4. PITCH EVENLY BETWEEN SPOT GRADES.  ALL PAVED AREAS MUST PITCH TO DRAIN AT A  MINIMUM OF ONE-EIGHTH INCH (1/8") PER FOOT. ANY SITE CONDITIONS OR


ISSUES NOT ALLOWING THIS TO OCCUR SHALL BE REPORTED TO THE OWNER'S REPRESENTATIVE PRIOR TO CONTINUING THE WORK.
5. EXCAVATION REQUIRED WITHIN PROXIMITY OF EXISTING UTILITY LINES SHALL BE DONE BY HAND.  REPAIR ANY DAMAGE TO EXISTING UTILITY LINES OR STRUCTURES


INCURRED DURING CONSTRUCTION OPERATIONS AT NO ADDITIONAL COST TO THE OWNER.
6. ALL PAVEMENTS SHALL COMPLY WITH THE AMERICANS WITH DISABILITIES ACT (ADA) AND THE REGULATIONS OF THE MASSACHUSETTS ARCHITECTURAL ACCESS


BOARD (MAAB).
7. LIMIT OF GRADING LINE SHOWN ON THE PLANS IS APPROXIMATE. ACTUAL LIMITS OF WORK ARE TO BE DETERMINED BY THE CONTRACTOR BASED ON THESE


DRAWINGS.
8. ALL PAVED PEDESTRIAN AREAS SHALL HAVE <2% IN ALL DIRECTIONS (EXCEPT LONGITUDINAL PITCH OF WALKWAYS) PER ADA AND MAAB.
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4" STABILIZED AGGREGATE


6" DENSE GRADED CRUSHED STONE


12" COMPACTED SUBGRADE


STONE WALL
MAX. HT = 2'-6"


ADJACENT SURFACE
SEE PLANS


EXISTING GROUND


VARIES


TOP OF COASTAL
BANK VARIES


MEET EXISTING GRADE
AT EDGE OF SHOULDER


EXISTING GROUND


VARIES


6
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SCALE IN FEET


3' 6' 9'
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CT01
  TYPICAL SECTIONS


TYPICAL SECTION - PROPOSED TRAIL1
CT01 SCALE: 1" = 3'


TYPICAL SECTION - PROPOSED TRAIL AT STONE WALL2
CT01 SCALE: 1" = 3'







X X


11 2"
2"


4"
8"


6"


BITUMINOUS CONCRETE PAVEMENT
SCALE: 1 1/2" = 1'-0"1


BITUMINOUS CONCRETE
TOP COURSE


BITUMINOUS CONCRETE
BINDER COURSE


COMPACTED DENSE
GRADED CRUSHED STONE
- EXTEND MIN. 6" BEYOND
EDGE OF PAVEMENT AT
LANDSCAPE AREAS
COMPACTED GRAVEL
BORROW


COMPACTED OR
UNDISTURBED SUBGRADE


NOTE:
EDGE CONDITION VARIES
SEE PLANS


SA
W


C
U


T


FLUSH


1'-6"


EXISTING
PAVEMENT


2"  BITUMINOUS
CONCRETE TOP COURSE


COMPACTED GRAVEL
BORROW


2" BITUMINOUS CONCRETE
BINDER COURSE


EXISTING CONCRETE
CRADLE


BITUMINOUS CONCRETE PAVEMENT PATCH
SCALE: 1 1/2" = 1'-0"2


4"
 T


YP
6"


 A
T 


C
O


N
C


R
ET


E 
PA


D
S


1'


NOTE:
CONCRETE PAVEMENT SHALL BE MEDIUM BROOM FINISHED,
PERPENDICULAR TO THE DIRECTION OF TRAVEL.


FINISHED GRADE


SAWN SCORE JOINT, TYP.,
SEE PLANS FOR LOCATIONS,
PATTERNS AND DIMENSIONS


CAST-IN-PLACE
CONCRETE PAVEMENT


6 x 6 W1.4 x W1.4 WWM
REINFORCEMENT CENTERED IN SLAB


COMPACTED GRAVEL BORROW


COMPACTED OR
UNDISTURBED SUBGRADE


CEMENT CONCRETE PAVEMENT
SCALE: 1 1/2" = 1'-0"3


1
8"


3
8" MAX.


12" (N.T.S.)


EXPANSION JOINT:


CONTROL JOINT:


EQ
.


NOTES:
1. EXPANSION JOINT DOWEL IS TYPICAL AT ALL E-J'S EXCEPT AGAINST VERTICAL JOINTS


WITH WALLS, CURBS OR SITE IMPROVEMENTS UNLESS SHOWN OTHERWISE ON PLANS.
2. PROVIDE SHOP DRAWINGS FOR LOCATIONS OF EXPANSION AND CONTROL JOINTS.


EQ
.


SEALANT TO MIN 3/8" DEPTH


BACKER ROD
COMPRESSIBLE, PREMOLDED
EXPANSION JOINT FILLER TO FULL
DEPTH OF PAVEMENT - CUT BACK AS
NECESSARY AFTER PLACEMENT


EXPANSION DOWEL SLEEVE


CEMENT CONCRETE PAVEMENT


3/4" X 24" SMOOTH DOWEL, GREASE
ON ONE END
2' O.C., TYP


11
4" DEPTH @ 4" DEPTH


PAVEMENT


SAW CUT CONTROL JOINT


CEMENT CONCRETE PAVEMENT


CEMENT CONCRETE JOINTS
SCALE: 6" = 1'-0"7


 6
"


 6"
TYP


 6"
TYP


6"


FINISHED GRADE
EDGE CONDITION VARIES, SEE PLAN


FINISHED GRADE
EDGE CONDITION VARIES, SEE PLAN


BITUMINOUS CONCRETE
PAVEMENT


GRANITE CURB, 6" X 18"


CONCRETE CRADLE


COMPACTED OR
UNDISTURBED SUBGRADE


PT WOOD SHIMS AS REQUIRED


COMPACTED GRAVEL BORROW


GRANITE CURB - VERTICAL
SCALE: 1" = 1'-0"5 GRANITE CURB - MOUNTABLE


SCALE: 1" = 1'-0"6


6"
 T


YP
.


VERTICAL GRANITE CURB


GRANITE TRANSITION CURB.
LENGTH AS NEEDED TO MEET
ADA CODE, SEE CURB RAMP
DETAIL


FINISHED GRADE


FLUSH GRANITE CURB


CURB TRANSITION
SCALE: 1" = 1'-0"9


6"


4"
6"


STABILIZED AGGREGATE


COMPACTED GRAVEL BORROW,
EXTEND 6" BEYOND PATH, TYP


COMPACTED OR
UNDISTURBED SUBGRADE


STABILIZED AGGREGATE TRAIL
SCALE: 1 1/2" = 1'-0"4


NOTES:
1. DETECTABLE WARNING PANELS SHALL BE PERMANENTLY APPLIED TO THE CURB RAMP.
2. DETECTABLE WARNING PANELS SHALL MATCH THE WIDTH OF THE CURB RAMP.
3. DETECTABLE WARNING PANELS SHALL BE CAST IRON.
4. DETECTABLE WARNING PANELS SHALL BE PALE YELLOW IN COLOR (RAL 1034), CONFORMING TO


THE REQUIREMENTS OF THE RAL COLOR MANAGEMENT SYSTEM, UNLESS OTHERWISE SPECIFIED.
5. DETECTABLE WARNING PANELS SHALL BE COMPOSITE.
6. DETECTABLE WARNING PANELS SHALL BE INSTALLED PER THE MANUFACTURER'S


RECOMMENDATIONS.


DETAIL OF DETECTABLE WARNING PANEL


1.6" - 2.4"
0.65"
MIN.


1.6" - 2.4"


0.65" MIN.


AA


SECTION A-A


0.2"
6" CEMENT CONCRETE


0.9" - 1.4"


50% TO 60% OF BASE
DIAMETER


 6
"


 6"
TYP


 6"
TYP


6"


6" REVEAL TYP UNLESS OTHERWISE
NOTED ON GRADING PLAN


BITUMINOUS CONCRETE
PAVEMENT


MOUNTABLE GRANITE CURB, 6" X 18"


CONCRETE CRADLE


COMPACTED OR
UNDISTURBED SUBGRADE


PT WOOD SHIMS AS REQUIRED


COMPACTED GRAVEL BORROW


4"


4"


4" CHAMFER


DETECTABLE WARNING PANEL
NOT TO SCALE11


X X


6"


6"
TYP


FLUSH FLUSH


6"
TYP


6"


6"


MATERIALS VARY, SEE PLAN


GRANITE CURB THERMAL TOP


CONCRETE CRADLE


COMPACTED OR
UNDISTURBED SUBGRADE


PT WOOD SHIMS AS REQUIRED


COMPACTED GRAVEL BORROW


GRANITE CURB - FLUSH
SCALE: 1" = 1'-0"8 CURB RAMP


NOT TO SCALE10


LE
N


G
TH


 A
S 


R
EQ


'D
BY


 S
LO


PE


2'
-0


"


VARIES, SEE PLAN


8.
3%


 M
AX


.


2% MAX.


EDGE OF PAVEMENT


DETECTABLE
WARNING PANEL


11


DL01


FLUSH CURB 8


DL01


TRANSITION CURB,
BOTH SIDES


9


DL01
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75% DESIGN DEVELOPMENT SUBMISSION
PRELIMINARY - NOT FOR CONSTRUCTION


DL01
  CIVIL DETAILS







HIGH FRICTION SURFACE
GREEN COLORED PAVEMENT, TYP.


2'
TYP.4'


TYP.


5' TYP. U
N


LESS
O


TH
ER


W
ISE N


O
TED


O
N


 PLAN
S


VARIES, SEE PLANS


DRIVEWAY AND INTERSECTION TREATMENT NOTES:


1. HIGH FRICTION GREEN COLORED PAVEMENT MAY BE USED WHERE MOTOR VEHICLE TRAFFIC
CAN TURN RIGHT ACROSS THE BICYCLE LANE. SEE PLANS FOR LOCATIONS.


2. INSTALL HIGH FRICTION GREEN COLORED PAVEMENT BETWEEN 2' DOTTED WHITE LANE LINES
AS SHOWN ON PLANS.


3. INSTALL HIGH FRICTION GREEN COLORED PAVEMENT SO THAT CROSSWALK MARKINGS ARE
NOT DISTURBED.


4. TRAVEL LANE WIDTHS ARE AS SHOWN ON PLANS.


DWLL


DWLL


BIKE LANE DRIVEWAY AND INTERSECTION TREATMENT
NOT TO SCALE1


12" 6"


18
"


WHITE


NOTE: DESIGN PLANS SHOULD BE
CONSULTED FOR VARIATIONS


DIRECTION OF TRAVEL


24" 12"


36
"


WHITE


BIKE LANE YIELD LINE
NOT TO SCALE3


NOTE: DESIGN PLANS SHOULD BE
CONSULTED FOR VARIATIONS


DIRECTION OF TRAVEL


TRAVEL LANE YIELD LINE
NOT TO SCALE4


NOTE: DESIGN PLANS SHOULD
BE CONSULTED FOR
VARIATIONS


BUFFER


TRAVEL LANE


FACE OF CURB
SEPARATED BIKE LANE


20' O.C.


HELMETED BICYCLIST LANE SYMBOL WITH ARROW
(SEE MUTCD FOR MORE DETAIL)


5'
 M


IN
. T


O
IN


SI
D


E 
O


F
FL


EX
PO


ST


4'
 M


IN
 (6


' P
R


EF
.)


FLEXPOST, TYP.


2'
 M


IN
 (V


AR
IE


S 
-


SE
E 


PL
AN


S)


SWEL


SWCHL 20' O.C. @
45°, TYP.


SEPARATED BIKE LANE
NOT TO SCALE2


NOTES:
1. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS.
2. DIMENSIONS, MATERIALS, AND ATTACHMENTS MAY VARY BETWEEN MANUFACTURERS.
3. DESIGN PLANS SHOULD BE CONSULTED FOR VARIATIONS.
4. IF LOCATED ON BRIDGE BASE MUST BE GLUED TO BRIDGE DECK INSTEAD OF CORED.


TRAFFIC SEPARATOR CURB (MODULAR BASE)
NOT TO SCALE5
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DL02


  PAVEMENT MARKING AND
SIGNAGE DETAILS







4000 PSI CONCRETE
FOOTING


WOOD OR METAL POST


48
"


36
"


INFORMATION KIOSK / INTERPRETIVE SIGNAGE FOOTING
NOT TO SCALE3


LC


NOTES:
1. ALL NEW AND REFURBISHED CHAIN LINK FENCE SHALL BE


BLACK VINYL-COATED
2. TOPS & BOTTOMS OF ALL FABRIC TO BE KNUCKLED DOWN. ALL


FENCE FABRIC SHALL BE VINYL-COATED GALVANIZED STEEL.
ALL NEW  POSTS AND HARDWARE TO BE VINYL-COATED
GALVANIZED STEEL.


3. NEW FABRIC ON EXISTING CHAIN LINK FENCE FRAMES SHALL
BE INSTALLED SIMILAR TO THIS DETAIL.


4. PROVIDE SHOP DRAWINGS FOR ALL FENCING.


LC


4'
 H


T,
 T


YP


6'


MESH FABRIC. SHALL HAVE SELVAGES
KNUCKLED TOP & BOTTOM


VINYL-COATED STEEL TIES, 12" O.C. HORIZ.
AND VERT., ON WATER SIDE OF FENCE


POST CAPS, TYPICAL; SET WITH SET SCREW


6 GAUGE VINYL-COATED STEEL FABRIC,
2" DIAMOND SIDE TO SIDE


CORNER, TERMINAL & PULL POSTS
2.375" O.D. FOR 4' FENCE.


TOP RAILS 1.66" O.D., TYP.
VINYL-COATED STEEL PIPE


LINE POST, 1.9" O.D. FOR 4' HIGH FENCE,
VINYL-COATED  STEEL PIPE W/ TOP RAIL
CONNECTOR
BEVELED EDGE VINYL-COATED STEEL
TENSION BANDS, 8" O.C., TYP.


3/4" X 3/16" TENSION BAR AT FABRIC
BREAKS


FINISH GRADE. MATERIAL VARIES, SEE PLAN


BOTTOM RAIL 1.66" O.D., TYP. VINYL-COATED
STEEL PIPE


CHAIN LINK FENCE POST FOOTING


CHAIN LINK FENCE - NEW AND REFURBISHED
SCALE: 1/2" = 1'-0"4


2%6"


18"


4'
-0


"


NEW OR EXISTING CHAIN LINK FENCE POST


FINISH GRADE TOP
OF FOOTING TO BE
6" BELOW FINISH GRADE.


MATERIALS VARY,
SEE CL01-CL02


4000 PSI CONCRETE FOOTING


COMPACTED OR
UNDISTURBED SUBGRADE


CHAIN LINK FENCE FOOTING
SCALE: 1 1/2" = 1'-0"5 STONE WALL


SCALE 1" = 1'-0"6


BENCH MOUNT
NOT TO SCALE1


NOTE: SIZES VARY, FINAL LOCATION OF BOULDERS TO BE
STAKED IN THE FIELD FOR APPROVAL BY THE OWNER'S
REPRESENTATIVE


4"
C


O
VE


R
M


IN
.


8"


6" TYP.


SELECTED BOULDER, TYP.  FINAL
PLACEMENT TO BE DETERMINED BY
OWNER'S REPRESENTATIVE.


FINISHED GRADE /
MATERIALS VARY
SEE PLANS


COMPACTED GRAVEL
BORROW


PLACED BOULDERS
SCALE: 1 1/2" = 1'-0"2


PITCH TOP OF FOOTING TO DRAIN
FREELY AWAY FROM POST


PITCH TOP OF FOOTING TO DRAIN
FREELY AWAY FROM POST


BENCH, AS SPECIFIED


CORE DRILL CONCRETE PAD,
SECURE ANCHORS AND SS
MOUNTING SCREWS, PROVIDED BY
MANUFACTURER, IN EPOXY GROUT
AND SEALANT.


6" CEMENT CONCRETE PAD
SEE DETAIL


3/4" CRUSHED STONE WRAPPED
IN FILTER FABRIC, 9" THICK MIN.


DRY LAID FIELDSTONE WALL WITH HIDDEN
MORTAR AS NEEDED.


STONES TO BE LAID IN RANDOM COURSES
WITH ROUGHLY RECTANGULAR SHAPE.


STONES TO BE NE FIELDSTONES RANGING
6"X12"X12" TO 18"X24"X36"


1/2"


12"


DENSE GRADED
CRUSHED STONE BASE


18"


BATTER FACE
OF WALL
1/2" PER FOOT


12" TYP


12
"


4'
-0


" M
IN


.


6"


12" MIN.
PLANTING SOILS


6"


30
" M


AX
.


2'-0"
PLANTED SWALE


2'-0"
SHOULDER


2%
MIN.< 2%


TYP.


STABILIZED
AGGREGATE TRAIL


XX


XX
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DL03


  LANDSCAPE AND
FURNISHINGS DETAILS







PLAN VIEW


ALL SHRUBS/GROUNDCOVER TO BE
TRIANGULAR SPACING. SEE PLANT LIST
FOR (O.C.) SPACING


1'-6" MINIMUM SETBACK FOR SHRUBS
FROM CURBS, EDGE OF PAVEMENT,
OR BED LINES


1'-0" MINIMUM SETBACK FOR
GROUNDCOVER FROM CURBS, EDGE
OF PAVEMENT, OR BED LINES CURB
OR EDGE OF PAVEMENT


CURB, EDGE OF PAVEMENT, OR
LANDSCAPE EDGING


O.C.
SPACING


O.C.
SPACING


EQEQ EQ


3'
-0


"


FOR FALL PLANTING, WRAP
TRUNK. REMOVE TREE
WRAP THE FOLLOWING


SPRING


2" X 2" X 10' FIR STAKES;
3 PER TREE EQUALLY


SPACED


3
4" FLAT BRAIDED CORD, TYP


TREE SHALL BE PLUMB
AFTER SETTLEMENT


TOP OF ROOTBALL SHALL BEAR SAME
RELATIONSHIP TO FINISHED GRADE AS
TO PREVIOUS EXISTING GRADE


ROOT FLARE SHALL BE EXPOSED; MULCH
SHOULD NOT BE WITHIN 4" OF TREE
TRUNK


PLACE BALL ON SUBGRADE. COMPLETELY
REMOVE WIRE BASKET AND REMOVE AND
DISCARD BURLAP EXCEPT UNDER BALL.


EXCAVATE SUBSOIL AS REQUIRED TO
PLACE ROOTBALL TO PROPER ELEVATION.
PLACE ROOTBALL DIRECTLY ON SUBSOIL.


EXCAVATE HOLE TO DIAMETER 3X WIDER
THAN ROOTBALL. BACKFILL HOLE WITH
PLANTING SOIL MIX


3" BARK MULCH


SOIL SAUCER


FREE DRAINING UNDISTURBED
OR COMPACTED SUBGRADE


12
" D


EE
P


PLACE SHRUBS PERPENDICULAR
TO GRADE


PULL BARK MULCH AWAY FROM
BASE OF SHRUB


3" BARK MULCH


PLANTING SOIL MIX THROUGHOUT
WHOLE PLANTING AREA


PLACE ROOTBALL ON
COMPACTED SUBGRADE


FREE DRAINING UNDISTURBED
OR COMPACTED SUBGRADE


SHRUB PLANTING
NOT TO SCALE3 PLANT SPACING DETAIL


NOT TO SCALE4


ELEVATION


PLAN


12" VARIES 12"VARIES


EXISTING TREE TO REMAIN


DRIPLINE OF TREE CANOPY


TREE PROTECTION FENCE
STAKED 5'-0" O.C. MAXIMUM
STAKES. HAND EXCAVATE
WITHIN THIS ZONE. REMOVAL
ONLY UPON APPROVAL OF
OWNER'S REPRESENTATIVE.


12"


VARIES


5' MAX.


TREE TRUNK NOTES:
1. DO NOT STORE ANY MACHINERY


OR MATERIALS WITHIN AREA OF
THE PROTECTION FENCE.


2. TREE SHALL BE PRUNED WHEN
CONSTRUCTION IS
SUBSTANTIALLY COMPLETE.


DRIPLINE OF TREE CANOPY


PROTECTION FENCE OUTSIDE
OF DRIPLINE OF TREE, SEE
SPECIFICATIONS


TREE PROTECTION
NOT TO SCALE2DECIDUOUS TREE PLANTING


NOT TO SCALE1
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DL04
  PLANTING DETAILS







11'-0" CLEAR


12
"14"


5' 
O.


C.
12


"


3'-0"
SHOULDER


2'-0"
SHOULDER


11'-0"
SHARED USE PATH


12
"


EDGE OF FOOTBRIDGE


CONCRETE DUCTBANK
BELOW GRADE


3" RUB RAIL


6"


BRIDGE GUARDRAIL
SEE STRUCTURAL


TRAIL GUARD RAIL
TO MATCH BRIDGE GUARDRAIL


CEMENT CONCRETE PAD


STABILIZED
AGGREGATE TRAIL


CAST-IN-PLACE
CONCRETE EDGE


4


DL01


CONCRETE SHELF AT
STABILIZED AGGREGATE TRAIL


2


DL05


8" X 8" POST
MOUNTING


3


DL05


14" 11'-0" 14"


PITCH TO DRAIN AWAY
FROM COASTAL BANKFLUSH FLUSH


~ 8'-0"


ADJACENT SURFACE
SEE GRADING PLANS


2'
-0


"
8"


*WARNING*
EXISTING CONCRETE


DUCTBACK TO
REMAIN AND BE


PROTECTED


6"
12


"


CAST-IN-PLACE
CONCRETE EDGE


DENSE GRADED CRUSHED STONE


6" CEMENT CONCRETE PAD
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EX. DECKING AND RAILINGS TO BE REMOVED. EX.
BEAMS, BRACING AND UTILITIES TO REMAIN


ELECTRICAL CABLES;
SEE NOTE 2


CONCRETE SLAB TO REMAIN


REMOVE RAILINGS ON CONCRETE
PAD. CUT OFF EMBEDDED HARDWARE


EX. DECKING AND RAILINGS TO BE REMOVED. EX.
BEAMS, BRACING AND UTILITIES TO REMAIN


ELECTRICAL CABLES;
SEE NOTE 2


STEEL BEAMS AND
BRACING TO REMAIN


CONCRETE SLAB TO REMAIN


REMOVE RAILINGS ON CONCRETE
PAD. CUT OFF EMBEDDED HARDWARE


CONCRETE SLAB TO REMAIN


DECKING TO BE REMOVED


CONTRACTOR SHALL PROVIDE
TEMPORARY SUPPORT AND
BRACING TO STEEL BEAMS


PRIOR TO REMOVAL OF
BEARING GIRDERS


CONTRACTOR SHALL PROVIDE TEMPORARY
SUPPORT AND BRACING TO STEEL BEAMS


PRIOR TO REMOVAL OF BEARING GIRDERS


REMOVE GRATING


REMOVE BEARING
GIRDERS


STEEL BEAM AND
BRACING TO REMAIN


REMOVE RAILINGS
AND DECKING


D BRIDGE #2
SECTION


SCALE: 1/4" = 1'-0"


B BRIDGE #2
PLAN


SCALE: 1/4" = 1'-0"


C BRIDGE #1
SECTION


SCALE: 1/4" = 1'-0"


A BRIDGE #1
PLAN


SCALE: 1/4" = 1'-0"


NOTES:
1. TEMPORARY SHORING / BRACING IS THE CONTRACTORS RESPONSIBILITY.
2. UTILITIES TO REMAIN ACTIVE DURING CONSTRUCTION. CONTRACTOR


SHALL FIELD VERIFY AND MARK LOCATIONS PRIOR TO ANY WORK.
3. THESE DRAWINGS ONLY SHOW PARTIAL DEMOLITION REQUIREMENTS FOR


BRIDGES. REFER TO OTHER CONTRACT DRAWINGS FOR ADDITIONAL
DEMOLITION WORK.


4. ALL MATERIAL REMOVED SHALL BE DISPOSED UNLESS NOTED
OTHERWISE.


PROJECT NO.


DATE REVISION BYNO. APVD


REUSE OF DOCUMENTS
ALL DRAWINGS ARE INSTRUMENTS OF PROFESSIONAL SERVICE FOR THIS PROJECT.


REUSE OR ALTERATION IS AT THE USER'S SOLE RISK. DATE


DRAWING NO.


SHEET NO.


PROFESSIONAL CERTIFICATION


I HEREBY CERTIFY THAT THESE PLANS
WERE PREPARED OR APPROVED BY


ME, AND THAT I AM A DULY LICENSED
PROFESSIONAL ENGINEER UNDER THE


LAWS OF THE STATE OF [STATE],
LICENSE NO. __________,


EXPIRATION DATE: ________________.


CHK


DSGN


DR


APVD


IN COOPERATION WITH
THE CITY OF SALEM


TOWN OF MARBLEHEAD


MARBLEHEAD RAIL TRAIL - PHASE 1


Consultants


06-14-2023


75% SUBMISSION


4 8


SCALE, FEET


0


2 4


SCALE, FEET


0


F BRIDGE END TYPICAL
SECTION


SCALE: 1/2" = 1'-0"E BRIDGE #1 & #2
SECTION


SCALE: 1/2" = 1'-0"


S-102


C


E


D


E


BRIDGE DEMOLITION
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1 1/2"
(TYP)


 FRP GRATING
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ELEVATION


SCALE: 1/4" = 1'-0"


B BRIDGE #2
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C BRIDGE #1
ELEVATION
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4 8
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SECTION


SCALE: 3/4" = 1'-0"


2 4


SCALE, FEET
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NOTES:
1. TEMPORARY SHORING / BRACING IS THE CONTRACTORS RESPONSIBILITY.
2. UTILITIES TO REMAIN ACTIVE DURING CONSTRUCTION.


F BRIDGE #2
SECTION


SCALE: 1/4" = 1'-0"


PROJECT NO.


DATE REVISION BYNO. APVD


REUSE OF DOCUMENTS
ALL DRAWINGS ARE INSTRUMENTS OF PROFESSIONAL SERVICE FOR THIS PROJECT.


REUSE OR ALTERATION IS AT THE USER'S SOLE RISK. DATE


DRAWING NO.


SHEET NO.


PROFESSIONAL CERTIFICATION


I HEREBY CERTIFY THAT THESE PLANS
WERE PREPARED OR APPROVED BY


ME, AND THAT I AM A DULY LICENSED
PROFESSIONAL ENGINEER UNDER THE


LAWS OF THE STATE OF [STATE],
LICENSE NO. __________,


EXPIRATION DATE: ________________.


CHK


DSGN


DR


APVD


IN COOPERATION WITH
THE CITY OF SALEM


TOWN OF MARBLEHEAD


MARBLEHEAD RAIL TRAIL - PHASE 1


Consultants


06-14-2023


75% SUBMISSION


S-103
PROPOSED CONDITIONS


E


D


E


C


C,F
S-104
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6'-11
2" 4'-4"
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EX. HDG W24X55
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BEAM (LENGTH VARIES)


3/8" PLATE STIFFENER EACH
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1.5" X 8" UHMW BEARING
PAD BENEATH EACH BEAM


3/8" PLATE STIFFENER (ONE SIDE)
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STIFFENER (ONE


SIDE)


11
2" X 316" FRP GRATING FIELD CONNECTED


TO BOTTOM FLANGE OF BEAMS WITH CLIPS
(TYP)


EX. BRACING TO REMAIN
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FASTEN SLAB TO STEEL BEAMS W/ 3/8" GALV. BOLTS @ 22" O.C.
(USE EX. BOLT HOLES)
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(12" EMBED.) (TYP EACH BEAM)


GRANITE ABUTMENT
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A BRIDGE #1
BEAM / BRACING PLAN


SCALE: 1/4" = 1'-0"


C BRIDGE #1
SLAB PLAN


SCALE: 1/4" = 1'-0"


B BRIDGE #2
BEAM / BRACING PLAN


SCALE: 1/4" = 1'-0"


D BRIDGE #1
SLAB PLAN


SCALE: 1/4" = 1'-0"


CONC. BRIDGE SEAT
SEE DETAIL F


E


F BRIDGE #1 & #2
CONCRETE BRIDGE SEAT SECTION


SCALE: 3/4" = 1'-0"


4 8


SCALE, FEET


0


2 4


SCALE, FEET


0


E BRIDGE #1 & #2
STEEL FRAMING SECTION


SCALE: 3/4" = 1'-0"


NOTE: RAILINGS / DECKING NOT SHOWN FOR CLARITY.


SUPERSTRUCTURE
ELEMENTS
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4'-0"


3'-8"


DECK EL.


5'-0" (TYP)
MAX


1"


4"X4"X1
4" GALVANIZED STEEL MESH


3 - 12"ØX3" LG. LAG SCREWS
EVENLY SPACED & STAGGERED


2X6 LAGGED TO POST
@ 5'-0" OC (TYP)


2X10 IPE TOP RAIL


1
2"Ø CARRIAGE BOLT 12" OC


STAGGERED


1
2"ØX2-12" LG. LAG SCREWS


EVENLY SPACED & STAGGERED


2- 3 4"Ø GALVANIZED
BOLTS (TYP)


2X8 IPE RUB RAIL (TYP)


2X6 BENEATH RUB RAIL (TYP)


3x10 IPE DECKING


2X4 CONTINUOUS
LOWER RAIL (TYP)


12'-6"


8"


#5 BARS @ 6" OC


#3 BARS @ 12" OC2" COVER
(TYP)


7/16" SLEEVE CAST IN SLAB @ 22" OC
(ALIGN WITH EXISTING BOLT HOLES)


SLOPE


1'-21
2" 5'-10" 4'-4" 1'-11


2"


6"X6" NOTCH IN SLAB FOR
STANCHIONS @ 5'-0" OC MAX


6" 6"


3"


2"


6X6 STANCHION @ 5'-0" OC (TYP)


(2) 12"Ø CARRIAGE BOLTS STAGGERED


4"X4"X1/4" GALVANIZED
STEEL MESH (TYP)


2X4 OUTER RAIL (TYP)


2X6 BENEATH RUB RAIL (TYP)


2X8 IPE RUB RAIL (TYP)
6X6 STANCHION @ 5'-0" OC (TYP)


3X8 TIMBER CURB BLOCKS
BENEATH CURB


(2) 12"Ø RECESSED LAG
SCREWS STAGGERED


NOTCH 8X12 CURB TO FIT
6X6 STANCHION FLUSH


5'-0"


8X12 TIMBER CURB (5' LG.)


(3) 3 4" THRU BOLTS PER CURB SECTION
(EVENLY SPACED)2"


6X6 STANCHION @ 5'-0" OC (TYP)


(3) 3 4" THRU BOLTS PER CURB SECTION
(EVENLY SPACED)


8X12 TIMBER CURB (5' LG)


(2) 3 4"Ø GALVANIZED BOLTS
(TYP)


(2) 12"Ø RECESSED LAG
SCREWS STAGGERED


8" SLAB


3X8 TIMBER CURB BLOCKS


5'-0"


NOTES:
1. TEMPORARY SHORING / BRACING IS THE CONTRACTORS RESPONSIBILITY.
2. UTILITIES TO REMAIN ACTIVE DURING CONSTRUCTION.
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0


1 2
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TYPICAL RAILING
ELEVATION


SCALE: 3/4" = 1'-0"S-103
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D


A CONCRETE SLAB
SECTION


SCALE: 3/4" = 1'-0" B SLAB NOTCHING
DETAIL


SCALE: 1" = 1'-0"


D TYPICAL RAILING SPLICE
DETAIL


SCALE: 1-1/2" = 1'-0"


1 2


SCALE, FEET


0


E CURB NOTCHING & ANCHORAGE
PLAN


SCALE: 1" = 1'-0"


CURB NOTCHING & ANCHORAGE
ELEVATION
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F


F


RAILING & SLAB DETAILS
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3X10 IPE
DECKING (TYP)


8" SLAB


7/16" SLEEVE
CAST IN SLAB @
22" O.C. (AT
EXISTING BOLT
HOLES)


3" X 8" PLASTIC
SPACERS (TYP)


0'-1"


FASTEN SLAB TO STEEL
BEAMS W/ 3/8" GALV.
BOLTS @ 22" O.C. (USE
EXISTING BOLT HOLES)


(3) 3/8" SS RECESSED
LAG SCREW INTO
PLASTIC SPACERS


SIMPSON TITEN 1/4" SS
MASONRY SCREW (TYP)


1/8" MIN, 0'-0"
MAX (TYP)


0'-1" MAX
(TYP)


0'-10" O.C. (TYP)


SIMPSON TITEN 1/4" SS MASONRY SCREW (TYP)


3" X 8" PLASTIC
SPACERS (TYP)


3X10X11'-6" LG PT
SYP DECKING (TYP)


1'-10" O.C. (TYP)


(3) 3/8" SS RECESSED LAG SCREW INTO PLASTIC SPACERS


8" SLAB


FASTEN SLAB TO STEEL BEAMS W/ 3/8" GALV.
BOLTS @ 22" O.C. (USE EXISTING BOLT HOLES)


0'-10" NEW DECK HEIGHT


1 1/2"
(TYP)
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TIMBER DECKING
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June 21, 2023                    www.bscgroup.com 


  


Ms. Kathleen Ogden Fasser 


Toole Design Group, LLC 


2 Oliver Street – Suite 305 


Boston, MA 02109 


 


RE: Marblehead Rail Trail -Phase 1 


Permitting Assessment Narrative  


Marblehead and Salem, Massachusetts 


 


Dear Kathleen: 


BSC Group, Inc. (BSC) is pleased to submit this Permit Assessment Narrative to Toole Design 


Group (Toole) and the Town of Marblehead relative to Phase 1 of the Marblehead Rail Trail 


Project in Marblehead and Salem, MA. BSC Group Coastal Scientists perform delineation of 


coastal resources along the project site on February 1, 2023. Survey topography, slope, and 


offsets were used to establish Coastal Bank and jurisdictional buffer zones. Resources and 


buffer zones are defined by the Massachusetts Wetland Protection Act (MGL Chapter 131 


Section 40) (WPA) and associated Regulations (310 CMR 10.00). The Marblehead Wetlands 


Protection Bylaw (Ch. 194, S.194-1 to 194-14) and Salem Wetlands Protection Ordinance (Ch. 


50) will also need to be considered in future project permitting. Where necessary, publicly 


available GIS datalayers were reviewed for a broader understanding of environmental 


constraints. The site has been evaluated for ecological resources and environmental permitting 


implications, in an attempt to identify the level of effort and permit programs necessary to 


approve the project.  


  


From BSC’s understanding of the project scope, it appears that permitting for the work 


activities would require a minimum of: 


• A Notice of Intent with the both the Marblehead and Salem Conservation Commissions 


(filed jointly with MassDEP).  


• A License with the MassDEP Chapter 91 Waterways Program for new fill (retaining 


wall, concrete pads) in historically filled tidelands and replacement of the existing 


bridge over Forest River. 


• Use of state grant money or the issuance of a state permit such as MassDEP Chapter 


91 Waterways Program, provides the initial jurisdiction for the Executive Office of 


Energy and Environmental Affairs (EEA) for review under the Massachusetts 


Environmental Policy Act (MEPA). Any alteration of a Coastal Bank, beyond routine 


maintenance would be expected to exceed review thresholds and require an 


Environmental Notification Form (ENF). Recent changes to regulations would require 


that any ENF filing be elevated to an Environmental Impact Report (EIR) due to the 


presence of Environmental Justice communities within one mile of the project site. 
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• A Self Verification Notification Form under the US Army Corps of Engineers 


(USACE) Section 10 Rivers and Harbors Act Massachusetts General Permit for 


replacement of existing crossings over tidal waters (Forest River). It is assumed there 


will be no in-water work or work below the highest high tide line to require Section 


404 or Section 401 Water Quality Certification review under the Clean Water Act. 


• Federal permits and/or MEPA review will require various consultations including 


federal endangered species such as the Northern Long-eared bat with US Fish and 


Wildlife Service, Cultural/Archeological review with Massachusetts Historical 


Commission, Essential Fish Habitat or Time of Year restrictions with MA Division of 


Marine Fisheries and National Marine Fisheries Service, and review with MA Office 


of Coastal Zone Management,  


 


This report presents the existing conditions on site and then summarizes the 


ecological/environmental permitting programs and thresholds expected to be encountered.  


 


Initial Data Review  


 


BSC used publicly available MassGIS datalayers to understand environmental constraints for 


the site, representing known resources and designations. We have performed a desktop review 


of the information, including an evaluation of land uses, protected open space, known habitat 


for rare, threatened, and endangered species, surface water protection areas, known 


contaminated sites and areas jurisdictional under the Massachusetts Wetlands Protection Act. 


Specific datalayers that were evaluated include, but are not limited to: 


 


• USGS Topographic Maps  


• Color Orthophoto Imagery  


• MassGIS MassDEP Wetlands 1:12,000 Datalayer  


• MassGIS Natural Heritage and Endangered Species Program (NHESP) Priority 


Habitats & Estimated Habitats of Rare Species Datalayers  


• MassGIS NHESP Certified Vernal Pools Datalayer  


• MassGIS NHESP Potential Vernal Pools Datalayer  


• MassGIS FEMA (Federal Emergency Management Agency) National Flood Hazard 


Datalayer 


• MassGIS Data – Land Use 


• MassGIS Data –  Protected and Recreational OpenSpace 


• MassGIS Data –  OpenSpace Article 97 


• MassGIS Data –  Census 2020 Environmental Justice Populations 


• MassGIS Data –  Wellhead Protection Areas (Zone I, Zone II, IWPA) 


• MassGIS Data - Surface Water Supply Protection Areas (ZONE A, B, C) 


• MassGIS Data - Outstanding Resource Waters 


• MassGIS Data - Areas of Critical Environmental Concern 


• MassGIS Data –  MassDEP Tier Classified Oil and/or Hazardous Material Sites (MGL 


c. 21E) Datalayer 


• MassGIS Data –  MassDEP Oil and/or Hazardous Material Sites with Activity and Use 


Limitations (AUL) Datalayer 


• MassGIS Data –  Tidelands Jurisdiction (M.G.L. c.91) Datalayers 
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Existing Conditions 


 


The existing stone dust Rail Trail is set on the top of a small embankment bordered by Salem 


Harbor to the north. The trail includes an existing bridge crossing over a tidal portion of the 


Forest River. In the vicinity of the project, BSC delineated Coastal Beach, Coastal Bank, Salt 


Marsh, Mean High Water which correlates to Mean High Tide and also establishes the start of 


the offset for 200-ft Riverfront Area for the Forest River. The pockets of Salt Marsh were all 


identified along the harbor side of the embankment and will not be affected by any project 


activities. However, portions of the project do occur within the 100-foot Buffer Zone associated 


with the Salt Marsh. The area along the beach of the Forest River to the south of the crossing 


was reviewed for Salt Marsh, but none was identified in the limits of the survey.  


Coastal Bank is defined as “the seaward face or side of any elevated landform, other than, a 


coastal dune, which lies at the landward edge of a coastal beach, land subject to tidal action, 


or other wetland” and has extensive MassDEP and CZM guidance to delineating this resource. 


A top of Coastal Bank line has been established along the embankment for the length of the 


project on the harbor side. Coastal Bank is also present on the “landward” side of the 


embankment in the vicinity of Forest River due to the presence of land subject to tidal action 


in this location. At this time, the concrete bridge pad, retaining wall, associated grading, and 


clearing and planting, appear to intercept Coastal Bank and result in alteration to the resource. 


A 100-ft Buffer Zone is also established for Coastal Bank.   


  


The 1% Annual Chance (100-year) floodplain as depicted on FEMA National Flood Insurance 


Program Maps/National Flood Hazard Datalayer, is present for both the Harbor and Forest 


River. Portions of the site are located in the coastal storm velocity zone (VE) as well as flood 


zone AE. The Base Flood Elevations established by FEMA have been modified by a Letter of 


Map Revision (LOMR) effective July 14, 2017. With the tidal influence, this floodplain would 


be defined by the WPA and regulated as Land Subject to Coastal Storm Flowage. Development 


of this area would require demonstrating that there would be no adverse effects from flooding 


on adjacent land. 


Left: View of the tidal Forest 


River, beach and bank south of 


trail. Above: View of Salem 


Harbor with associated salt 


marsh, beach, and bank. 
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A portion of the site is considered filled tidelands within the jurisdiction of the MassDEP 


Chapter 91 Waterways Program. This includes the area within the mapped Historic High Water 


Mark, as well as within the existing Mean High Water of the waterway/flowed tidelands.  


 


Above: MassMapper view of the project site with Flood Zone VE represented in purple and Zone AE in 


transparent blue. The orange linework shows the limits of historic high water and filled tidelands 


jurisdictional to the Chapter 91 program. 


The site is not located within the limits of any Areas of Critical Environmental Concern 


(ACEC) or any Priority or Estimated Habitat for rare, state-listed species as identified by the 


Massachusetts Natural Heritage and Endangered Species Program (NHESP), or surface water 


protection areas. The project parcel is surrounded by land identified as Article 97, while it is 


not specifically mapped this way itself. Since the recreational land-use will continue in-kind 


with these enhancements, there is no change of use or transfer of land held for conservation or 


recreation purposes. Forest River is designated as an anadromous/catadromous migratory fish 


run and the coastal area will include shellfish habitat and essential fish habitat. 


Permitting Programs 


The permitting programs or designations with the potential to affect the Rail Trail Project are 


described in the following subsections. Descriptions are general in nature and are meant to 


reflect the most likely restrictions the proposed development may face. They are not an 


exhaustive list of all resource areas or performance standards included in the permitting 


program.  


Massachusetts Wetlands Protection Act 


The Massachusetts Wetland Protection Act (WPA) and associated Regulations, require filing 


an application with both the Marblehead and Salem Conservation Commissions and copying 


the Massachusetts Department of Environmental Protection for work within a tidal water body, 


salt marsh, coastal beach, or coastal bank, among others. Work within a 100-foot buffer zone 
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to bank and salt marsh is also jurisdictional. The MWPA also regulates the 1% Annual Chance 


coastal floodplain as a resource area identified as Land Subject to Coastal Storm Flowage 


(LSCSF). Land within 200 feet of perennial streams (including from the Mean High Water line 


of Forest River) is protected as Riverfront Area.  


In-water work below the Mean High Water/Tide or the Highest High Tide elevation is not 


anticipated and all Salt marsh areas will also be avoided. Work within buffer zones and the 


200-foot RFA to Forest River is proposed. Alteration of Coastal Bank will be the most 


significant impact and the project will have to carefully evaluate whether the retaining wall is 


viewed as additional armoring or a “seawall” along the coastal bank with any negative effect 


on sediment sourcing to the coastal beaches. An early pre-application meeting with both the 


Conservation Commissions, MassDEP, and CZM is recommended to discuss applicability of 


the Coastal Bank definition in this location. 


With the LOMR modification to the flood elevation, the majority of project work appears to be 


upgradient of LSCSF.  


Town of Marblehead Wetlands Protection Bylaw 


A Notice of Intent would be filed jointly with the Marblehead Conservation Commission under 


the WPA and the local Wetlands Bylaw. Consideration of the Ordinance does include more 


stringent requirements and protections as summarized below. 


• Gives a 100 ft buffer zone to all resource areas, including floodplain and isolated 


wetlands;  


 


City of Salem Wetlands Protection Ordinance  


A Notice of Intent would be filed jointly with the Salem Conservation Commission under the 


WPA and the local Wetlands Ordinance. Consideration of the Ordinance does include more 


stringent requirements and protections as summarized below. 


• Gives a 100 ft buffer zone to all resource areas, including land subject to flooding and 


isolated wetlands; 


• Gives 25 ft no-disturb zone to all coastal wetlands including bank and activities will 


have to show they improve the character of the area to add to values protected by the 


Ordinance;  


• Gives 50 ft mitigation zone to all coastal wetlands including bank but may exclude 


certain activities that are undertaken for the direct benefit of the public or that will 


result in notable public benefits 


 


Massachusetts Environmental Policy Act (MEPA) 


 


Determining whether a proponent needs to file with the Secretary of the Executive Office of 


Energy and Environmental Affairs (EOEEA), per the Massachusetts Environmental Policy Act 


(MEPA) (301 CMR 11.00), requires a two step evaluation. First, jurisdiction is established if a 


non-routine project requires a state agency action (permit), involves a state land transfer, or 


will obtain state funding. The project must then exceed one of many environmental thresholds 


requiring either an Environmental Notification Form (ENF) or an ENF with a mandatory 


Environmental Impact Report (EIR). The MEPA ENF threshold that appears to be exceeded 


for the project is any alteration of a Coastal Bank beyond maintenance and repair. 
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Near the end of calendar year 2021, MEPA made regulatory changes to address potential 


adverse impacts that projects may incur on Environmental Justice (EJ) populations. If a project 


is in or within one-mile of an EJ community block and needs to file an ENF with MEPA, an 


automatic upgrade to an EIR is required. The project proponent must also provide for and 


document outreach to the neighboring EJ communities to ensure they have appropriate notice 


and time to comment on the proposed project. Since we assume the Rail Trail project will 


require an ENF, it will automatically require an EIR due being within or within one-mile of an 


EJ community block on the west side of Layfayette Street. 


MEPA has allowed a more streamlined process for “roll-over” EIRs where the project would 


not typically exceed a EIR threshold, but/for the presence of the EJ populations. Therefore, the 


process with MEPA would likely include submitting an Expanded ENF with detailed project 


information with a request to automatically roll the application into a Single EIR submittal.  


MassDEP Chapter 91 Waterways Program  


The Waterways Program preserves public access to navigable waterways and the waterfront. 


The program also includes review and licensing in flowed and filled tidelands, and relies on 


historic data for establishing jurisdiction in some cases. Areas within the Historic High Water 


line and within and over Mean High Water is within Chapter 91 Program jurisdiction. A license 


application is required for most alteration within jurisdictional areas. We anticipate that the 


retaining wall, concrete pads, and any significant fill through grading would require licensing. 


The bridge over the Forest River would also require a license or could be replaced in-kind with 


the exact footprint over the river channel. Any past licenses on the bridges or for fill issued to 


Boston and Maine Railroad in the 1800s should be researched to determine if the uses can be 


approved through lesser permitting efforts.    


 


If there is an existing license, minor modifications would apply to a few scenarios. One being 


"structural alterations which are confined to the existing footprint of the fill or structures 


being altered and which represent an insignificant deviation from the original specifications..." 


Another allows "changes of use which maintain or enhance public benefits provided by the 


project and which represent an insignificant deviation from the original use statement of the 


license". The program can be quite strict on remaining in existing footprints so the retaining 


wall and some other elements would have to be evaluated through the program.    


 


If there is not an existing license, qualifications under minor modification could still be 


reviewed if Chapter 91 considers the existing trail an ongoing public service project. 


Section 10 Rivers and Harbors Act USACE General Permit 


Replacement of structures over navigable waters (includes all tidally influences waters) 


requires coverage under general permits administered by the US Army Corps of Engineers 


(USACE) to implement Section 10 of the Rivers and Harbors Act. Since the bridge will be 


replaced in kind without limiting the existing space, the project can be covered under a Self-


Verification Notification Form. Since in-water work or earthwork below the highest high tide 


elevation does not appear to be necessary, coverage under Section 404 of the Clean Water Act 


is not necessary. 


We also assumed that the river crossing would not be under the jurisdiction of the US Coast 


Guard Bridge Permit program. However, the local harbormasters should be consulted. 
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Federal Permit Consultation 


The need for federal permits (e.g. with USACE for) requires due diligence with the US Fish 


and Wildlife Service (USFWS) and compliance with Section 106 for cultural/historical 


resources. The placement of the Northern Long-Eared Bat on the Federal Endangered Species 


List has resulted in some additional review when tree clearing is proposed.  


 


The need for federal permits, also requires compliance with Section 106. Self-verification for 


the US Army Corps permit requires that the applicant confirms they have performed due 


diligence to determine that there will be no effects to cultural/historical/tribal resources. 


Consultation with an archeologist would be helpful in determining whether resources may be 


likely at previously undisturbed locations. Cultural and historical review with the 


Massachusetts Historical Commission and Board of Underwater Archeological Resources is 


also required as part of the MEPA process. 


 


The MA Office of CZM will also review for comments as part of the MEPA process and 


Division of Marine Fisheries will be copied on multiple permit applications. 


We appreciate the opportunity to contribute to the Rail Trail project.  Please do not hesitate to 


contact me directly at (617) 896-4529 if you should have any questions or comments. 


Sincerely, 


BSC GROUP, INC.  


 


Diana Walden 


Senior Environmental Scientist 
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TECHNICAL SPECIFICATIONS 


 
02 41 00 Demolition of Footbridges 


02 41 13 Site Preparation and Demolition 


03 30 00 Cast-in-Place Concrete 


03 31 30 Reinforced Concrete – Bridges  


05 50 00 Metal Fabrications – Bridges  


05 50 13 Miscellaneous Metals 


06 13 00 Heavy Timber Construction 


07 70 00 Composite Elements 


07 92 00 Joint Sealants 


31 00 00 Earthwork 


31 25 00 Erosion Control 


32 12 16 Asphalt Paving 


32 13 13 Concrete Pavement 


32 15 00 Stabilized Aggregate Surfacing 


32 16 13 Granite Curb 


32 28 00 Site Improvements 


32 31 13 Chain Link Fence 


32 32 53 Stone Retaining Wall 


32 91 13 Planting Soil Preparation 


32 92 00 Lawns and Grasses 


32 93 00 Planting 
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SECTION 02 41 00


DEMOLITION OF FOOTBRIDGES


PART 1 GENERAL


1.01 SCOPE OF WORK


A. Examination of Existing Conditions:  The Contractor shall examine the Contract 
Documents and bid attachments for demolition and removal requirements and provisions 
for new work.  Verify all existing conditions and dimensions before commencing work.  
If there is a conflict between the Contract Documents and Bid attachments, Contractor 
shall notify the Owner and Engineer and shall comply with the Owner’s resolution of the 
conflict.  To discover and resolve either conflicts or lack of definition that might create 
demolition problems, the Contractor shall submit any questions regarding the extent and 
character of the demolition and removal work in the manner and within the time period 
established for receipt of such questions during the bidding period.  


B. Should drawings not agree within themselves or the specifications, the greater quantity, 
or superior quality of work or materials shall be included.


C. Work under this Section, without limiting the generality thereof, consists of providing all 
materials, equipment, labor, storage, transportation facilities, and all other incidentals as 
indicated on the Contract Drawings, stipulated in the Specifications and as reasonably 
implied by either or both for the complete removal and disposal of the following: 


1. Remove and dispose of all timber decking, railings and other members and 
associated hardware.


2. Remove and dispose of steel gratings between beams at the bottom of the 
bridges.


3. Provide temporary support and bracing to steel beams and remove and dispose of 
steel bridge bearing girders.


4. Sequence work, provide temporary support, and maintain stability of all existing 
structures and structure elements that are not to be demolished.


5. Protect utilities and do not interrupt any service provided by the utilities found 
within the bridges.


D. Removal from site and legal disposal of all materials, trash, debris, etc., dismantled 
and/or removed by demolition operations, except any items specifically to remain the 
property of the Owner. 


E. Incidental materials necessary for the completion of the work in this section and usually 
furnished in connection therewith, shall be furnished and installed whether or not 
specifically mentioned.


F. All existing removed materials, items, trash, and debris under this item shall become 
property of the Contractor and shall be completely removed from the Site and legally 
disposed of at the Contractor’s expense.  Salvage value belongs to the Contractor.  On-
site sale of materials is not permitted.


G. Recycling of all materials to the extent practical.


of Footbridges
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H. Scheduling and sequencing of operations without interrupting utilities at any time.   


I. Obtaining all necessary permits, providing necessary notifications, and complying with 
all local, state, and federal laws regarding safety and demolition.


J. The control of noise and dust.


K. The protection of adjacent structures, sidewalks, and other features outside the limits of 
the work of this specification.


L. Prevention of pollution to waterways.


1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS


A. The following items of related work are specified and included in other Sections of the 
Specifications:


1. Health and Safety Requirements under SAFETY AND OCCUPATIONAL 
HEALTH REQUIREMENTS, SECTION 01 35 29.


2. Site Preparation under SITE PREPARATION, SECTION 02 10 00.


3. Excavated Materials Management under EXCAVATED MATERIALS 
MANAGEMENT, SECTION 02 61 13.


4. Earthwork under EARTHWORK, SECTION 31 00 00.


5. Environmental Controls under TEMPORARY ENVIRONMENTAL 
CONTROLS, SECTION 01 57 19.


B. Examine all Drawings, all Sections of the Specifications, and all material test reports for 
requirements and provisions affecting the work of this Section.


1.03 CODES, STANDARDS, ORDINANCES AND PERMITS


A. Perform all work in strict accordance with all rules, regulations, standards, codes, 
ordinances, or laws of local, state, and Federal authorities having lawful jurisdiction, and 
be responsible for compliance therewith.  Such authorities include but are not limited to 
the following:


1. The Massachusetts State Building Code


2. The Massachusetts Department of Public Safety (DPS)


3. “Site Assignment Regulation for Solid Waste Facilities,” 310 CMR 16.000.


4. “Resource Conservation and Recovery Act,” 40 CFR 261-262.


5. ANSI/ASSE A10.6 “Safety Requirements for Demolition Operations”


6. NFPA 241 “Standard for Safeguarding Construction, Alteration, and Demolition 
Operations”.


7. Massachusetts Board of Fire Regulation, 527 CMR 39.00 “Welding and Cutting 
Processes”


8. EPA, 40 FR 261-262 “Resource Conservation and Recovery Act”


9. US Department of Transportation. 49 CFR Parts 172 and 173.


SITE PREPARATION AND DEMOLITION, SECTION 02 41 43
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10. All Commonwealth of Massachusetts laws, regulations, and standards, including 
the following: 453 CMR 6.00 – “The Removal, Containment or Encapsulation of 
Asbestos,” 310 CMR 7.15 – “Asbestos,” 310 CMR 19.00 – “Solid Waste Facility 
Regulations,” and MGL Chapter 21E.


11. Other federal, state, and local statutes, ordinances, regulations, or rules pertaining 
to this Section and the work described herein, including the storage, 
transportation and disposal of asbestos.


12. Other federal, state, and local statutes, ordinances, regulations, or rules pertaining 
to this Section and the work described herein, including the storage, 
transportation and disposal of asbestos.


13. All regulations by the above and other governing agencies in their most current 
version are applicable throughout this project.  It is the Contractor’s 
responsibility to know, understand, and abide by all such regulations and 
practices. Where there is a conflict between this Specification and the cited state, 
federal, or local regulations, the more restrictive or stringent requirements shall 
prevail.


B. The Contractor shall give the proper authority all requisite notices and secure and pay all 
permits, licenses, inspections, and certificates relating to his work.


C. All work performed and all equipment and materials furnished and/or installed shall be in 
accordance with all standards as hereinafter specified.  All standards shall be of the latest 
edition.


1.04 QUALIFICATIONS


A. Demolition Qualifications:  An experienced contractor that has specialized in demolition 
work similar in material and extent to that indicated for this Project.


1.05 SUBMITTALS


A. Before beginning work, submit a Demolition Plan containing the following:


1. Introduction describing work to be done. 


2. Detailed sequence of demolition to ensure stability of all existing structures and 
the existing shoreline.  All requirements for temporary support shall be the 
responsibility of the Contractor at no additional cost to the Owner.


3. Detailed schedule of demolition and removal work, with early and late starting 
and finishing dates for each activity.  


4. Details of falsework, staging, or other containment as required to catch and 
remove demolition debris in accordance with the environmental permits.


5. Description of proposed demolition methods and protection for adjacent areas not 
being demolished.


6. Description of equipment (including cut sheets).


7. No interruption of utility services: a plan ensuring that utility services will not be 
interrupted.


8. Locations of proposed dust- and noise-control temporary partitions and means of 
egress.
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9. Proposed disposal facility for each category of demolition materials


10. Safety precautions to be undertaken during operations. 


11. Evaluation of existing structures by an engineer to confirm that loads to be 
encountered during demolition activities can be adequately supported by the 
structures. 


12. Site Security Plan


13. Health and Safety Plan – Also see Section 01 35 29, SAFETY AND 
OCCUPATIONAL HEALTH REQUIREMENTS.


B. Landfill Records:  Provide a Waste Management Report that includes the location and 
quantity of material disposed of, and the quantity diverted from disposal for recycling, 
salvage, or reuse.  Include trip tickets (receipts) indicating receipt and acceptance of 
wastes by each disposal facility or recycling, salvage, or reuse facility licensed to accept 
said wastes.


C. Provide a copy of all permits, completed shipping manifests, and destruction certificates 
to the Owner.


D. Contractor shall provide to the Owner copies of all weight slips, both tare and gross, for 
every load weighed and disposed of at the disposal or recycling facilities.  The Owner 
shall only allow progress payments after receipt of these weight slips.


PART 2 PRODUCTS 


NOT USED


PART 3 EXECUTION


3.01 PREPARATION


A. Bidders shall examine the site and make their own estimates of the types and quantities of 
demolition, which will be required to fulfill the contract requirements.


B. Provide proper notification of demolition, removal, and disposal, of hazardous building 
materials identified during work as required by local, state, and federal regulations.  The 
Owner and Engineer are not responsible for work by the Contractor that is performed 
with improper notice.


C. Site Access and Temporary Controls:  Conduct demolition and debris-removal operations 
to ensure minimum interference with roads, streets, walks, walkways, and other adjacent 
occupied and used facilities.


1. Comply with requirements for access and protection specified in the bid 
documents.


D. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as 
required to preserve stability to prevent unexpected or uncontrolled movement or 
collapse of construction being demolished.


1. Strengthen or add new supports when required during progress of demolition.


2. Remove temporary shoring, bracing and structural supports when no longer 
required.


Town of Marblehead, MA 
Marblehead Rail Trail – Phase I    Demolition


Marblehead R







Demolition
Marblehead Rail Trail Improvements


GEI Project #2300173 5 Section 02 41 00


3. Post warning signs and place barricades as applicable during placement and 
removal of temporary shoring.


E. Conduct demolition operations to prevent injury to people and damage to adjacent 
buildings and facilities to remain.  


1. Install temporary environmental protection measures as specified in the bid 
documents, to prevent the discharge of construction debris and other pollutants 
from entering open bodies of water.


F. Manage and dispose of materials in accordance with applicable local, state, and federal 
regulations.


G. Remove, stockpile, and dispose of all treated timber.


1. Perform all sampling and laboratory testing necessary to characterize the treated 
timber components for disposal.


2. Load, transport, and dispose of the treated timber components at an appropriate 
disposal facility licensed to accept treated wood products. Submit disposal 
manifests to the Engineer prior to the completion of the project. 


H. Any additional applicable pre-disposal testing requirements of the receiving facility of 
the demolition debris, or as required by any applicable codes or regulations, shall be 
identified and performed by the Contractor.  The Contractor is responsible for 
determining the demolition procedures and the resulting required testing and disposal 
required to comply with all applicable codes and regulations.


3.02 APPLICATION


A. The work shall be conducted with prime consideration given to the following:


1. Compliance with applicable laws and building codes.


2. Safety, protection, and convenience of the Owner's tenants, public, and workmen.


3. Minimization of dirt and dust proliferation.


4. Protection of the existing building structure, materials, and finishes from damage.


5. Neat and accurate cutting and trimming of elements to be partially removed, 
subject to Engineer's approval.


6. Minimum interruption to the continuous operation of the Facility.


B. All work shall be done in accordance with applicable Federal, State and local laws, rules, 
regulations, codes and ordinances and all necessary permits required for the demolition 
work shall be procured by the General Contractor, including DPS Demolition Permit, 
State Plumbing Permit (as required).


C. All materials removed during demolition designated for disposal shall become the property 
of the Contractor unless otherwise noted. 


D. All materials removed during demolition, except those which are to be reused, shall be 
disposed of off the site in conformance with all municipal, state and federal regulations.


E. Do not work in affected areas until the various dust and protective barriers have been 
installed.
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F. Contractor shall be responsible for all concrete saw cutting and removal and disposal of 
material.


G. Debris shall not be allowed to accumulate and shall be sprinkled during handling and 
loading to reduce dust.  All debris shall be either stored temporarily in Contractor 
furnished dumpster type container(s) provided by the Contractor at his expense, or shall 
be removed from the site daily, to ensure absolute minimization of dusting and other 
pollution. Segregate debris as required for disposal.


3.03 DEMOLITION


A. General: Partially demolish and remove existing structures as shown on the plans, 
including but not limited to, timber decking, timber railing, steel bridge bearings and steel 
grating. Use methods required to complete the work within limitations of governing 
regulations and as follows:


1. Proceed with demolition systematically, from higher to lower level. Complete 
demolition operations above each tier before disturbing supporting members on 
the next lower level.


2. Neatly cut openings and holes plumb, square, and true to dimensions required. 
Use cutting methods least likely to damage adjoining construction. Use hand 
tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces. Temporarily cover 
openings to remain.


3. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
hidden space before starting flame-cutting operations. Maintain fire watch and 
portable fire-suppression devices during flame-cutting operations.


4. Maintain adequate ventilation when using cutting torches.


5. Remove structural framing members and lower to ground by method suitable to 
avoid free fall and to prevent ground impact or dust generation.


6. Locate demolition equipment and remove debris and materials so as not to impose 
excessive loads on supporting walls, floors, or framing.


7. Dispose of demolished items and materials promptly in accordance with the 
requirements of this specification and all applicable local, state, and federal 
regulations.


B. Material Segregation


1. Segregate materials as required by local, State and Federal regulations and dispose 
of accordingly.


3.04 PROTECTION OF PUBLIC AND PROPERTY


A. Provide all measures required by federal, state, and municipal laws, regulations, and 
ordinances for the protection of surrounding property, the public, workmen, and 
Commonwealth’s employees during all demolition and removal operations.  Measures 
are to be taken, but not limited to installation of sidewalks, sheds, barricades, fences, 
warning lights and signs, trash chutes, and temporary lighting.
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B. Protect all structures, fences, walks, roads, streets, curbs, pavements, trees, plantings, 
utilities, and other features on and off premises.  Should any such items be damaged by 
the Contractor during the execution of the work, the Contractor shall bear all costs for 
correcting such damage as directed by the Engineer, and to the satisfaction of the Owner.


C. Perform demolition in a manner that will ensure the safety of adjacent property.  Protect 
adjacent property from damage and protect persons occupying adjacent property from 
injuries which might occur from falling debris or other causes.  Do not interfere with the 
use of adjacent buildings or the free access and safe passage to and from the same.


D. Prevent movement or settlement of sidewalks, roads, streets, curbs, and pavements.  
Install all necessary bracing and shoring in connection with demolition and removal 
work.


E. Remove portions of structures with care by using tools and methods that will not transfer 
heavy shocks to existing building structures both internal and external of the particular 
work area.


F. Provide and maintain in proper condition, suitable fire resistive dust barriers around areas 
where interior demolition and removal work is in progress, to prevent dust migration to 
adjacent areas.  Remove dust barriers upon completion of major demolition and removal 
in the particular work area.


3.05 CUTTING


A. Take care to avoid damage to existing structures or part structures to remain as noted 
within the Contract Documents.


3.06 DISPOSAL OF DEMOLISHED MATERIALS


A. General:


1. Do not burn demolished materials.


2. Do not allow demolished materials to accumulate on-site.


3. Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas.


B. Manage and dispose of materials in accordance with applicable local, state, and federal 
regulations.


3.07 CLEANING


A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 
demolition operations.  Leave premises in a clean condition.


PART 4 MEASUREMENT AND PAYMENT (PENDING – IN PROCESS) 


4.01 MEASUREMENT AND PAYMENT


A. METHOD OF MEASUREMENT 


1. DEMOLITION – EXISTING BRIDGES shall be measured and paid by the lump 
sum and shall be measured once for the Contract. This pay item shall include all 
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SECTION 02 41 13  


 


SITE PREPARATION AND DEMOLITION


PART 1 – GENERAL 
 
1.01 RELATED DOCUMENTS 


 
A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 1, 


GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 
B. Examine all Contract Documents and all other Sections of the Specifications for requirements 


therein affecting the work of this trade. 
 
1.02 SUMMARY 
 


A. The work of this Section includes, but is not limited to, the following: 
 


1. Tree and site element protection 
2. Removal and stockpiling of materials 
3. Removal and disposal of materials 
4. Construction fencing and access controls 


 
B. All work shall also include the preservation from injury or defacement of all vegetation and objects 


designated to remain, as shown on the Drawings or as directed by the Owner’s Representative. 
See Drawings for locations and details. 


 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections and Divisions of 
the Specifications: 


 
1. Section 02 41 00, DEMOLITION OF FOOTBRIDGES 
2. Section 31 25 00, EROSION CONTROL 
3. Section 32 28 00, SITE IMPROVEMENTS 


 
1.04 DEFINITIONS 
 


A. The following related items are included herein and shall mean: 
 


1. Mass DOT Standard Specifications: The Commonwealth of Massachusetts, 
Massachusetts Department of Transportation, Standard Specifications for 
Highways and Bridges, latest edition. 


 
1.05 SUBMITTALS 
 


A. Submit certificates of severance of utility services, if applicable. 
 


B. Submit a plan including materials and methods for protection of the existing pavement and site 
elements in proximity to the construction entrance. 
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C. Submit product literature for tree protection products. 
 


D. Location plan of staging areas and schedule for moving staging equipment into those areas shall 
be submitted by the General Contractor for the Owner’s Representative's approval prior to 
mobilization and related site preparation operations. 


 
1.06 PROTECTION 
 


A. Cease operations and notify Owner immediately if safety of workers or the general public appears 
to be endangered. Take precautions to properly support structures and protect workers and 
general public. Do not resume operations until safety is restored. 
 


B. Prevent movement, settlement or collapse of adjacent services, sidewalks, driveways, banks and 
trees. Assume liability for such movement, settlement, or collapse. Promptly repair damage at no 
additional cost to the Owner. 
 


C. Work of this Contract shall occur in close proximity to adjacent natural resources. The Contractor 
is responsible for taking all precautions necessary to maintain and protect the adjacent natural 
resources. Any damage to existing conditions outside the scope of this Contract shall be promptly 
repaired or replaced to its original condition at no additional cost to the Owner. This includes, but 
is not limited to pavement indicated to remain, all existing utilities unless indicated otherwise, and 
all other park amenities inside and outside the limit of work. 


 
 


1.07 PERMITS, CODES, AND REGULATIONS 
 


A. Comply with all rules, regulations, laws and ordinances at the Town/City, State, and Federal 
levels and all other authorities having jurisdiction over the project site. All labor, materials, 
equipment, and services necessary to make the work comply with such requirements shall be 
provided by the Contractor without additional cost to the Owner. 
 


B. The Contractor shall be responsible for obtaining all required permits and giving all required 
notices. 
 


C. Do not close or obstruct any streets, sidewalks, or passageways unless and until all necessary 
municipal and other permits have been secured. No materials whatsoever shall be placed or 
stored in streets or sidewalks. Conduct all operations to interfere as little as possible with the use 
ordinarily made of roads, driveways, sidewalks, passageways, and other facilities near enough to 
the Work to be affected. 


 
 


PART 2 – PRODUCTS 
 
2.01 TREE PROTECTION MATERIALS 
 


A. Fencing for tree protection, as designated, shall be new four-foot (4') height wood lath snow 
fencing, or new 2”x4” lumber as noted on the drawings. Stakes for snow fence shall be six foot 
(6') long stamped metal drive stakes, commonly used to support snow fence. Stakes shall be 
located 5 ft. on center, maximum, at all corners and changes in direction. 
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B. Tree trunk and pier protection lumber shall consist of 2" x 4" lumber, wired together with 16- 
gauge galvanized steel wire to form a protective enclosure around tree trunks and piers. 
 


C. Tree protection burlap shall be 10 oz., agricultural grade burlap made of 100% virgin natural 
jute fiber and shall be untreated. Burlap shall be used between the lumber protection and the 
tree trunk. 


 
2.02 CONSTRUCTION FENCING AND ACCESS CONTROLS 
 


A. Construction fencing shall be a temporary chain link fence, minimum 6-foot height, or similar. 
The following types are acceptable: 


 
1. New materials or previously used salvaged chain link fencing in good condition 


– subject to inspection/approval by the Engineer. 
2. Posts: Galvanized steel pipe of diameter to provide rigidity. Post shall be 


suitable for setting in concrete footings, driving into ground, anchoring with base 
plates, or inserting in precast concrete blocks. 


3. Fabric: Woven galvanized steel wire mesh. Provide in continuous lengths to be 
wire tied to fence posts or prefabricated into modular pipe-framed fence panels. 


 
B. The installed construction fencing shall be durable and rigid to prohibit public access to the 


construction site, staging areas, and construction entrance. 
 


C. Locations for construction fence must be approved by the Owner’s Representative prior to 
installation. 
 


 
PART 3 – EXECUTION 
 
3.01 PROTECTION OF UNDERGROUND ELECTRICAL DUCT BANK 


 
A. Work of this Contract will occur over and in direct alignment of the underground 


electrical duct bank that feeds the Town of Marblehead. The Contractor is 
responsible for avoiding and protecting the electrical duct bank, its connections to 
adjacent utility poles, and maintaining electrical service throughout construction. 


 
B. The Contractor is responsible for taking all precautions necessary to maintain and 


protect the duct bank and its connections to adjacent utility poles. No work is 
proposed to the duct bank or its connections to adjacent utility poles. Any damage to 
the duct bank conditions or connections shall be immediately reported to the 
Owner’s Representative. 


 
C. Any damage to the electrical duct bank conditions or connections shall be promptly 


repaired to its original condition at no additional cost to the Owner.  
 
D. Any irreparable damage to the electrical duct bank conditions or connections shall 


be replaced at no additional cost to the Owner. 
 
E. Contractor liability: The Contractor shall be liable for all damage and/or disruption of 


power due to damage to the underground electrical duct bank and its connections to 
adjacent utility poles. Actual charges for damage shall be in accordance with the 
schedules defined herein, with assessed charges to be deducted from sums payable 
under the Construction Contract. 
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1. Damage which in the Owner’s Representative's opinion can be remedied by 
corrective maintenance shall be repaired immediately. Only a licensed electrician 
approved by the Town shall undertake repair work. 


 
2. Irreparable damage to the duct bank and its connections shall, at the Owner’s 


Representative's discretion, be replaced by the Contractor as determined by the 
Owner’s Representative. 


 
3. In the event that damage to the electrical duct bank, its conditions and/or 


connections that has resulted in suspension or loss of power to the Town, as 
determined by the Owner’s Representative, fines shall be assessed to the 
Contractor's account at a minimum value of xxxx or greater. (TBD) 


 
3.02 TREE PROTECTION 
 


A. Prior to starting site demolition or clearing operations, the Contractor shall 
install tree protection. The Contractor shall be responsible for the protection of 
all existing trees designated to remain for the length of the construction period 
and be protected, including liability for all damages as specified herein. 


 
B. Trees: Trees as designated on the Contract Drawings to be protected shall be 


protected by the placement of a snow fence enclosure at the drip line of each tree or 
as a line of snow fencing to protect a stand of existing trees as noted on the detail 
drawing. Snow fencing shall be supported with specified stakes at maximum five foot 
on center intervals and at all corners. Fence trees in accordance with the Drawings 
and as directed by the Owner’s Representative. 


 
1. At locations shown on drawings where protective fencing cannot be installed 


around the tree per the standard detail, due to encroachment issues associated 
with existing public walks, roads or other site features, trees shall be protected 
by the placement of 2” x 4” lumber, 8’ in height, at 6” o.c., with the bottom as 
near to the ground as roots allow. The lumber shall be fastened with 16-gauge 
galvanized wire. Two layers of burlap shall be wrapped around the tree prior to 
placement of 2” x 4” lumber protection. 


 
C. Tree protection shall remain in place until directed for removal by the Owner’s 


Representative. 
 


D. Damage no trees to remain by burning, by pumping of water, by cutting of live 
roots or branches, or by any other means. No trees to be saved shall be used 
for crane stays, guys or other fastenings. Vehicles shall not be parked or be 
allowed to drive over root zones where damage may result to trees to be saved. 
Construction materials shall not be stored beneath trees to be saved. 
Excavation shall not take place within the tree's drip line unless approved by the 
Owner’s Representative. Any removals to be done within the drip line of trees 
shall be done by hand to avoid damage to tree roots. 
 


E. Contractor liability: The Contractor shall be liable for all damage and/or 
disturbance to existing trees not otherwise designated for removal. Actual 
charges for damage to plants shall be in accordance with the schedules defined 
herein, with assessed charges to be deducted from sums payable under the 
Construction Contract. 
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1. Damage which in the Owner’s Representative's opinion can be remedied by 
corrective maintenance shall be repaired immediately. Only a certified Arborist 
shall undertake any tree work. 


2. Trees irreparably damaged shall, at the Owner’s Representative's discretion, be 
replaced by the Contractor with new trees of the same size and type as 
determined by the Owner’s Representative. 


3. In the event that replacement of damaged trees is infeasible, as determined by 
the Owner’s Representative, the full replacement costs shall be assessed to the 
Contractor's account at a minimum value of one hundred and fifty dollars 
($150.00) per caliper inch, or greater, in accordance with the "Guide for Plant 
Appraisal". 


4. Damaged trees which require removal and/or replacement shall be removed 
according to the specification requirements for removals, including filling and 
repair of ground surface, with such costs to be borne by the Contractor in addition 
to assessed charges described herein. 


 
F. Contractor shall be liable for all damage and/or disturbance to existing adjacent 


lands beyond the Limit of Disturbance. Actual damage to these areas, caused 
by the Contractor, shall be repaired to the satisfaction of the Owner’s 
Representative, at no additional cost to the Owner. Repairs may include 
pruning or removing damaged vegetation, replacement of damaged vegetation, 
restoration of the ground plane to its original condition, and any other work 
required to restore the area to its original condition as depicted in the site 
photographs taken at the beginning of construction. The project will not be 
accepted until all repair work is complete. 


 
3.03 CONSTRUCTION FENCING AND ACCESS CONTROLS 
 


A. Temporary construction fencing shall be erected around the contractor’s staging 
and stockpile areas to restrict public access, if the stockpile areas are located 
outside the upper project area which is already fenced. 
 


B. The installed construction fencing shall be durable and rigid to prohibit public 
access to the construction site. Construction fencing shall be locked during non-
construction hours. During construction hours, the contractor is responsible for 
restricting public access. 


 
3.04 REMOVAL AND STOCKPILING OF MATERIALS 
 


A. Materials indicated on the Contract Documents or designated by the Owner’s 
Representative in the field to be salvaged shall be carefully removed, protected 
from damage, and put in temporary storage as approved by the Owner’s 
Representative. 
 


B. The items to be stockpiled shall include, but are not limited to: 
 


1. Interpretive sign 
2. Topsoil (stockpile for reuse) 
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3.05 MATERIALS TO PROTECT IN PLACE 
 


A. Protect in place the following items: 
 


1. Fence footings and posts designated to remain in place. Saw cut posts 3” below 
grade. Remaining post and footing shall be covered with 3” minimum loam and 
see as shown on the Drawings. 


2. All pavement not specified for removal on the Drawings; 
3. Existing tree roots, trunks and branches of trees to remain; 
4. Utility poles not designated for removal on the Drawings; 
5. Manholes; 
6. All bank stabilization materials, unless specifically noted otherwise and approved 


by the Owner’s Representative prior to removal; 
7. Contractor shall be responsible for protecting all existing utilities (above and 


below grade, known or unknown) and shall notify Owner’s representative of any 
conflicts with site improvements; 


8. Protect and maintain benchmarks and survey control points from disturbance 
during construction; 


9. Protect and maintain all footbridge abutments and walls; footbridge sub-
structure, and under-mounted electrical duct bank enclosures. Refer to 
Structural Drawings and specifications. 


 
3.06 REMOVAL AND DISPOSAL OF MATERIALS 
 


A. No items shall be removed from the site until after full coordination with Owner’s 
representative as specified in Division 1, GENERAL REQUIREMENTS. 
 


B. Unless designated otherwise, the products of all removals shall be disposed of 
off-site, legally by the Contractor, at no additional cost to the Owner. This shall 
include the cost of all permits and transportation or hauling costs. The Contractor 
shall remove and dispose of designated items, including posts and footings and 
base material to full depth as listed or shown on the Contract Documents, unless 
otherwise noted. 
 


C. Saw cut for the removal of all pavements. 
 


D. Removal of pavements, base material, site elements and their footings and other 
items as necessary within the drip line of existing trees to remain shall be done 
by hand to avoid damage to the roots of said trees. 
 


E. Removal of pavements, base material, site elements and their footings and other 
items as necessary near natural resources shall be done by hand to avoid 
damage to said resources. 
 


F. The items to be removed and disposed include, but are not limited to: 
 


1. Curbing, surfacing and pavements to full depth, bollards, utility pole stub, 
wood and highway guardrails as indicated on the Drawings; 


2. Chain link fence fabric, vegetation removed, and fence post lengths cut to 
height shown on Drawings from chain link fence posts and rails to remain. 
In no circumstance shall chain link fence footings be removed from banks 
unless expressly authorized by the Owner’s Representative. 
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3. Chain link fence removed and cut from chain link fence posts and footings 
to remain in place as indicated on the Drawings. In no circumstance shall 
chain link fence footings be removed from banks unless expressly 
authorized by the Owner’s Representative. 


4. Lawn in areas indicated for topsoil removal; 
5. Excess excavated fill or topsoil not needed for reuse as indicated on the 


Drawings; 
6. Other miscellaneous items necessary to complete the work shown on the 


Drawings, as approved by the Owner’s Representative prior to the work. 
 
3.07 REPAIR / REPLACEMENT 
 


A. Damage to the existing fencing, curbing, pavements, vegetation, and other items 
to remain caused by the work of this contract shall be repaired or replaced at no 
additional cost to the Owner. 
 


B. During the initial kick-off meeting, both the Contractor and the Owner’s 
Representative shall photograph the pavements, trees, and conditions of the site 
to provide documentation prior to the start of construction. 


 


END OF SECTION 
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SECTION 03300 


 


CAST-IN-PLACE CONCRETE 


 


PART 1 – GENERAL 


 


1.01 RELATED DOCUMENTS 


 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 1, 
GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 


 
B. Examine all Contract Documents and all other Sections of the Specifications for requirements 


therein affecting the work of this trade. 
 


1.02 SUMMARY 


 


A. The work of this Section consists of providing all labor, equipment, materials, incidental work,  and 
construction methods necessary to furnish and install cast-in-place concrete as indicated on the 
Contract Documents and as specified, including but not limited to the following: 


 


1. Cast-in-Place Concrete Edge 
 


2. Site improvement footings 
 


3. Furnishing, placing, curing, and finishing of all cast-in-place concrete work with the exception 
of cement concrete pavement which is specified in Section 32 13 13. 


 
4. Furnishing and placing of reinforcing steel and related accessories. 


 
5. Furnishing, erection and removal of formwork and shoring. 


 
6. Concrete mix design. 


 
7. Coordination with all other trades for location of all pipe sleeves, keys, electrical boxes and 


conduits, anchors, dowels, inserts, fastenings and other devices required by other trades. 
 


8. Finishing of exposed concrete surfaces as herein specified. 
 


9. Installation of anchor bolts, keys, dowels, inserts, etc. furnished by other trades. 


 


1.03 RELATED REQUIREMENTS 


 


A. The following items of related work are specified and included in other Sections 
of the Specifications: 


 


1. Section 03 31 30, REINFORCED CONCRETE – BRIDGES 


2. Section 32 28 00, SITE IMPROVEMENTS 


3. Section 07 92 00, JOINT SEALANTS 
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1.04 REFERENCE SPECIFICATIONS 
 


1. American Society for Testing and Materials (ASTM): Listed Standards. 


 


2. American Concrete Institute (ACI): 
 


ACI 211.1 Recommended Practice for Selecting Proportions for Normal and 
Heavyweights ACI 214 Recommended Practice for Evaluation of Compression 
Test Results of Field 


Concrete 


ACI 301 Specifications for Structural Concrete for Buildings 


ACI 304 Recommended Practice for Measuring, Mixing, Transporting and 
Placing Concrete 


ACI 305 Recommended Practice for Hot Weather 
Concreting ACI 306 Recommended Practice for Cold 
Weather Concreting ACI 309 Consolidation of Concrete 


ACI 311 Recommended Practice for Concrete Inspection 


ACI 315 Recommended Practice for Detailing Reinforced Concrete 
Structures ACI 318, Building Code Requirements for Reinforced 
Concrete 


ACI 247 Recommended Practice for Concrete Formwork 


 


3. American Welding Society (AWS): 


 


AWS D1.4 Structural Welding Code - Reinforcing Steel 


 


4. Concrete Reinforcing Steel Institute (CRSI): 
 


Reinforced Concrete - A Manual of Standard Practice 
Recommended Practice for Placing Reinforcing Bars 
Recommended Practice for Placing Bar Supports 


 


1.05 SUBMITTALS 


 


A. Submit shop drawings for cast-in-place concrete edge and reinforcing steel as well as 
manufacturer’s data for approval prior to fabrication. Show all dimensions for concrete 
edge installation and coordination with adjacent concrete footings. Show all required 
information  for cutting, bending and placing reinforcing bars, and show all accessories 
and support bars on placing drawings. 


 


  







  
Town of Marblehead, MA Cast-in-Place Concrete 
Marblehead Rail Trail – Phase I                                                                             03 30 00 - 3 


B. Submit shop drawings for concrete footings and reinforcing steel as well as 
manufacturer’s data for approval prior to fabrication.  Show all required information for 
cutting, bending and  placing reinforcing bars, and show all accessories and support 
bars on placing drawings. 


 


C. Fabrication of any material or performing of any work prior to the final approval of the 
shop drawings will be entirely at the risk of the Contractor. 


 


D. The Contractor is responsible for furnishing and installing materials called for in 
Contract Documents, even though these materials may have been omitted from 
approved shop drawings. 


 


1.06 TESTING, CONTROL AND INSPECTION 
 


A. The Contractor shall retain the services of a qualified independent testing agency, 
approved by the Owner’s Representative, to test aggregate and to prepare a mix 
design for each strength of concrete specified; and shall submit such mix designs and 
test results to the Owner’s Representative for approval. Mix designs may also be based 
on proven current designs accompanied by test results. The costs of all such 
preliminary services shall be borne by the Contractor. 


 


B. A qualified testing agency approved by the Owner’s Representative for other 
testing and inspection will be selected by and be paid by the Contractor. 


 


1. Concrete test cylinder sets shall be taken for each 150 cubic yards of concrete 
placed, but at least one set for each day of concrete placements. 


2. Reinforcing steel shall be inspected by grade, condition and positioning prior to 
each concrete placement. 


3. Any non-conformance with these Specifications shall be brought to the attention 
of the Contractor for correction prior to concrete placement. 


 


C. Cooperate fully with the testing agency’s work in taking and storing samples. Provide storage 
facilities  for concrete cylinders at the site.   Facilities must protect cylinders from effects of 
low    or high temperatures. 


 


D. Accept as final results of tests made by the qualified professional testing organization 
engaged by the Owner. 


 


E. Testing required because of changes requested by the Contractor in materials, 
sources of materials, or mix proportions; and extra testing of concrete or materials 
because of failure to meet the Specification requirements are to be paid for by the 
Contractor. 


 


F. Advise the Testing Agency of intent to place concrete by notification at least 24 hours 
prior to time of placement. 
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G. All materials, measuring, mixing, transportation, placing and curing shall be subject to 
inspection by the Owner’s Representative or by the Testing Agency. However, such  
inspection, wherever conducted, shall not relieve the Contractor of his responsibility to 
furnish materials and workmanship in accordance with Contract requirements, nor shall 
inspector’s acceptance of material or workmanship prevent later rejection of same by 
the Owner or Owner’s Representative if defects are discovered. Structural tests and 
inspections shall comply with Chapter 17 of the 1999 BOCA Code. 


 


1.07 NOTIFICATION OF RELATED TRADES 
 


A. Notify all other trades responsible for installing chases, inserts, sleeves, anchors, 
etc., when ready for such installation, and for final checking immediately before 
concrete is placed. 


 


B. Cooperate with such trades to obtain proper installation. 
 


C. Leave openings in walls for pipes, ducts, etc., for mechanical and electrical work as 
shown on Contract Documents or as required by layout of mechanical systems. Layout 
and reinforcing of openings not specifically shown on the Contract Documents shall be 
submitted to the Owner’s Representative for review prior to execution. 


 


1.08 EXAMINATION OF SITE AND DOCUMENTS 


 


A. The Contractor shall carefully examine the site and all conditions affecting work under 
this Section. No claim for additional costs will be allowed because of lack of full 
knowledge of existing conditions as indicated in the Contract Documents, or obvious 
from observations from the site. 


B. Examine Contract Documents, surveys, measurements and dimensions during the bid 
period. Any discrepancies, errors or omissions shall be brought to the attention of the 
Owner’s Representative prior to submission of a bid. 


 


1.09 PERMITS AND CODES 


 


A. Comply with the local, state and federal rules, regulations, laws and ordinances, and of 
all  other authorities having jurisdiction. All labor, materials, equipment and services 
necessary to make the work comply with such requirements shall be provided without 
additional cost to the Owner. 


 


PART 2 – PRODUCTS 


 


2.01 CONCRETE 


 


A. Portland Cement: Low alkali ASTM C-150 Type I at all exposed concrete. Type I 
and II elsewhere. All cement of each type shall be from a single source. 
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B. Natural Aggregates: 
 


1. Fine Aggregates for Concrete: Shall be natural sand consisting of clean, hard, 
durable, uncoated particles, conforming to ASTM C33. Organic content shall be 
determined according to ASTM C40, and supernatant liquid above test sample 
shall show color no darker than reference standard color solution prepared at 
same time. Allow no frozen or partially frozen aggregate in the mix. 
 


2. Coarse Aggregate for Concrete: For regular weight concrete use crushed stone 
or gravel from approved source conforming to ASTM C33. Coarse aggregate 
shall not contain greater amounts of deleterious materials than specified in Table 
III, ASTM C33. 


 


C. Water from approved source, potable, clean, and free of oils, salt, alkali, organic 
matter and other deleterious material. 


 


D. Admixtures: 
 


1. Water Reducing Agent ASTM C494, Type A: “WRDA” by W.R. Grace Co., or 
equal approved by the Owner’s Representative. Water-reducing agent must 
be by same manufacturer as air-entraining agent. 
 


2. Air-entraining agent ASTM C260: “Darex” by W.R. Grace Co., or equal approved 
by the Owner’s Representative. Air-entraining agent must be by same 
manufacturer as 
water-reducing agent. 


3. Other admixtures may be used, but only with the written approval of the 
Owner’s Representative. 


 


E. Concrete Reinforcement: 
 


1. All reinforcing steel shall conform to ASTM Specification A-615 Grade 60, deformed 


bars. 


 
2. Bar supports, metal accessories and other devices necessary for proper 


assembly of concrete reinforcing shall be of standardized factory-made wire 
bar supports. All bar supports in exposed concrete shall have plastic tips to 
prevent rust spots on exposed surfaces. Wire for tieing shall be 18-gauge 
black annealed wire conforming to ASTM Specification A-82. 


 
3. Welded wire fabric shall conform to the requirements of ASTM A185. 


4. Reinforcing Mesh shall be new deformed wire fabric conforming to ASTM A 
496 and A 497 
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F. Formwork: 
 
1. Forms: Except for exposed surfaces, formwork material shall be exterior “plyform” 


Class 1, B-B or as approved by the Owner’s Representative, not less than 5/8 in. 
thick. For all exposed surfaces plywood forms shall be plastic coated. Provide 
suitable form inserts for reglets, rustication joints and chamfers as required on the 
Drawings. 


2. Form Oil: Oil shall be of a non-staining type, specifically manufactured for concrete 


forms. 
3. Form Ties: Except for exposed surfaces, factory-fabricated, removable or snap 


back, of approved design. Wire shall be at least 1-1/2 in. back from surfaces. For 
all exposed concrete work forms shall be tied in such a way that no evidence of 
ties is visible on the finished surfaces. 


 


G. Non-Shrink Grout: Shall be “Embeco 153” by Master Builders, “Sonogrout” by 
Sonneborn Building Products, “Five Star Grout” by U.S. Grout Corporation, or equal 
approved by the Owner’s Representative. 


 


H. Patching Compound: Shall be “SIKATOP 122” by Sika Corporation, “DARAWELD-
C” by W.R. Grace., or equal approved by the Engineer. 


 


I. Chemical surface sealer/hardener for concrete shall be Horne Clear Seal by A.C. Horn 
Company, Kure-N-Seal by Sonneborn Building Products, Division of Contech Inc., or 
approved equal chlorinated rubber base material at 22% solids. The material shall be 
applied both in accordance with the Manufacturer’s recommendations for a curing 
compound on the wet concrete and as a hardener on fully cured concrete just prior to 
the occupancy. 


 


J. Concrete curing membranes shall be: 
 


1. White polyethylene sheeting 4 mils thick, ASTM C171; or 


2. Waterproof paper, Sisalkraft Type, ASTM C171-69; or 
3. Moisture curing shall be performed as specified in ACI 301 paragraph 12.2.1.1 - 


12.2.1.4. Liquid membrane curing compounds may be used, but only with the 
approval of the Owner’s Representative. 


 


K. Concrete inserts shall be as required on the Contract Documents. 
 


2.02 STORAGE OF MATERIALS 


 


A. All materials shall be stored to prevent damage from the elements and other causes. 
 


B. Cement and aggregates shall be stored in such a manner as to prevent deterioration or 
intrusion of foreign mater. Any materials which have deteriorated, or which have been 
damaged, shall not be used for concrete 
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C. Store reinforcement steel on wood skids to protect it from weather, oil, earth and 
damage from trucking or other construction operations. Reinforcement shall be free 
from loose mill scale, rust, form oil, concrete splatter and other extraneous coatings at 
the time it is embedded in the concrete. 


 


2.03 CONCRETE MIXES FOR CAST-IN-PLACE CONCRETE 


 


A. Strength, cement and water requirements shall be as follows: 
Design Min. Lab. Str. Min. Maximum 


Comp. Testing Age Cem.Fac. Net Water* 


Str. f’c 7 Days 28 Days Sacks/cu.yd. Gal/sack 
cem. 


4000 psi 3300 psi 4670 psi 6.5 5.5 


 


This is total water in mix at time of placement, including free water of aggregates and liquid 
mixtures. 


B. Air-entraining and water-reducing agents shall be used in all concrete in strict 
accordance with the manufacturer’s printed instructions. Total air entrained in freshly-
mixed concrete shall be 5.0% plus or minus 1.0% of volume of concrete, except slabs 
with metallic floor hardener shall contain 2.0% maximum, with required strengths 
maintained. 


 


C. Slump of concrete: 4” +/-. 
 


D. Premix admixtures in solution form and dispense as recommended by the 
manufacturer. Include the water in the solution in the design water content of the 
mixtures. 


 


2.04 BOND BREAKER 


 


A. Bond breaker shall be asphalt felt conforming to ASTM D 226, Type I or 6 mil 
polyethylene sheeting. 


 


PART 3 – EXECUTION 


 


3.01 FORMING FOR CAST-IN-PLACE CONCRETE 


 


A. ACI 301, latest edition, Specifications for Structural Concrete for Buildings, 
Chapter 4 - Formwork, is hereby made a part of this Specification. 


 


B. Forms shall be constructed to conform to shapes, lines, and dimensions shown, plumb 
and straight, and shall be maintained sufficiently rigid to prevent deformation under load. 
Forms shall be sufficiently tight to prevent the leakage of grout. Securely brace and 
shore forms to prevent the leakage of grout. Securely brace and shore forms to prevent 
their displacement and to safely support the construction loads. 
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C. Treat forms with a form release agent applied according to the manufacturer’s 
instructions, by roller, brush or spray to produce a uniform thin film without bubbles or 
streaks. Apply the release agent in two coats for the first use of the form and in one 
coat for each additional use. 


 


D. ACI-301, latest edition, Section 13.3 - Forms, is also hereby made a part of this 
Specification. 


 


E. Openings for Items Passing Through Concrete: Contractor shall establish exact 
locations, sizes, and other conditions required for openings and attachment of work 
specified under other sections. Contractor shall be held responsible for proper 
coordination of all work of this nature in order that there will be no unnecessary cutting 
and patching of concrete. Any cutting and repairing to concrete required as a result of 
failure to provide for such openings shall be paid for by the Contractor at no additional 
expense to the Owner. 
 


3.02 MIXING PROCESS FOR CAST-IN-PLACE CONCRETE 
 


A. Ready-mixed concrete shall be mixed and transported in accordance with 
Specification for Ready-Mixed Concrete ASTM C94, Alt No. 3 and ACI 
STANDARD 304, Recommended Practice for Measuring, Mixing, Transporting 
and Placing Concrete. 


 


3.03 REINFORCING FOR CAST-IN-PLACE CONCRETE 


 


A. Reinforcement for cast-in-place concrete shall be as shown on the Contract Drawings. 


 


3.04 EMBEDDED ITEMS FOR CAST-IN-PLACE CONCRETE 
 


A. Coordinate the installation of all inserts required by other trades. Such inserts normally 
are to be in place prior to the placing of reinforcing steel. 
 


B. Place all required anchor bolts, anchor plates and dowels. 


 


C. ACI 301, latest edition, Specification for Structural Concrete for Buildings, Sections 6.4 
and 6.5, are hereby made a part of this Specification. 


 


3.05 PLACING OF CAST-IN-PLACE CONCRETE 
 


A. Notify the Owner’s Representative at least 48 hours prior to each placement. 
 


B. Do not place concrete until reinforcing steel, inserts, sleeves and other work to be built 
into the concrete have been inspected and approved by the Owner’s Representative 
and by all other trades concerned. 
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C. In hot weather, all concreting shall be done in accordance with ACI 305, 
Recommended Practice for Hot Weather Concreting. 


 


1. When temperature rises above 70 degrees F., all surfaces of concrete shall be 
protected against rapid drying. 


2. Concrete delivered to the forms shall have a temperature of not over 90 degrees F. 


3. The temperature of the forms shall be not over 90 degrees F. 


 


D. In cold weather, all concreting shall be done in accordance with ACI 306, 
Recommended Practice for Cold Weather Concreting. 


 


1. When the average daily temperature falls below 40 degrees F., all surfaces of 
concrete shall be maintained at a temperature of at least 50 degrees F, and not over 
90 degrees F, for seven (7) days. 


2. Concrete delivered to the forms shall have a temperature of at least 60 degrees F, and 
not over 90 degrees F. 


3. The temperature of the forms shall be at least 40 degrees F. 
4. The Contractor shall maintain a record of temperature of the concrete at the most 


exposed surfaces of each placement at the beginning and at the end of each day of 
the curing period, which record shall be available to the Owner’s Representative. 


 


E. Conveying: Concrete shall be handled from the mixer to the place of final deposit as 
rapidly as practicable by methods which will prevent separation or loss of ingredients 
and in a manner which will assure that the required quality of the concrete is retained. 


F. Depositing: Delivery and placement of concrete shall be programmed so that the time 
lapse between batching and placement shall not exceed 1-1/2 hours. Concrete shall 
not be allowed  a free fall of over 4 feet. Concrete shall be deposited as nearly as 
practicable in its final  position to avoid segregation due to rehandling or flowing. 


 


G. Concrete shall be deposited continuously, in horizontal layers of such thickness (not 
deeper than 18 inches) that no concrete will be deposited on concrete which has 
hardened sufficiently to cause the formation of seams or planes of weakness within the 
section. Placing shall be carried out at such a rate that the concrete which is being 
integrated with fresh concrete is still plastic. Concrete which has partially hardened, or 
which has been contaminated by foreign materials shall not be deposited. 


 


H. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous 
operation, within limits of construction joints, until completing placement of a panel 
or section. 


 


1. Consolidate concrete during placement operations so that concrete is thoroughly 
worked around reinforcement, other embedded items and into corners. 


2. Bring slab surfaces to correct level with a straightedge and strike off. Use bull floats or 
darbies to smooth surface free of humps or hollows. Do not disturb slab surfaces prior 
to beginning finishing operations. 


3. Maintain reinforcing in proper position on chairs during concrete placement. 
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I. Concrete shall be compacted thoroughly by vibrating to produce a dense, 
homogeneous mass without voids or pockets. Vibrators should be placed in concrete 
so as to penetrate approximately 3 inches to 4 inches into the preceding lift so as to 
blend the two layers. 


 


J. Techniques must assure that, when the coarse aggregate reaches the form, it stops 
and the matrix fills the voids. 


 


K. The Contractor shall become familiar with ACI-303, Chapter 7 regarding Placing and 
Consolidation of Architectural Concrete. All applicable recommendations contained 
within ACI-303 shall be strictly followed. 


 


L. Patching: Areas to be patched shall not exceed 1.5 square feet for each 1000 squares 
of surface area. Surface preparation and application of the patching compound 
specified in item 
2.I shall be in strict accordance with the manufacturer’s written directions. Patches shall 
match in every respect the color and texture of the surrounding surfaces. Mix 
formulation shall be determined by trial to obtain a color match when both the patch and 
surrounding concrete are cured and dry.  After initial set, surfaces of patches shall be 
textured manually to obtain a  match with the surrounding surfaces. All patches are 
subject to Owner’s Representative’s final acceptance as to appearance and quality. At 
holes formed by withdrawal of ends of steel 


snap-ties, wet and pack solid with patching mortar. Smooth out projections and fins 
with wet carborundum stones or power grinders. All voids, honeycombs and air 
pockets shall be patched. The Contractor shall make every reasonable effort to avoid 
voids, honeycombs and air pockets. 


M. Concrete surfaces exposed to view and as directed by the Owner’s Representative 
shall receive a smooth rubbed finish. Not later than one day after form removal, moisten 
concrete surfaces and rub with carborundum brick or other abrasive until a uniform 
color and texture is produced. Do not apply cement grout other than that created by the 
rubbing process. 


 


1. Provide Class A tolerances for concrete surfaces exposed to view. 


 


3.06 CAST-IN-PLACE CONCRETE EDGE FINISHING 
 


A. Chamfer top leading edge on both sides of the cast-in-place concrete edge, as 
shown on the Drawings and approved Submittals. 


 


B. Exposed horizontal and vertical surfaces shall have a smooth trowel surface. 
 


3.07 CURING AND PROTECTION 
 


A. Protect newly placed concrete against low and high temperature effects and against 
rapid loss of moisture. Moist cure all concrete for at least seven days at a temperature 
of at least 50 degrees F. by curing methods approved by the Owner’s Representative. 
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B. For vertical or near-vertical surfaces, moist cure by keeping the form in contact with 
the concrete, or by other effective means approved by the Owner’s Representative. 
Intermittent wetting and drying does not provide acceptable curing. 


 


C. Cure slabs by covering with sisal or other waterproof curing paper conforming to 
ASTM Specifications C 171, lapped 4 inches at edges and sealed with tape at least 3 
inches wide. The paper shall be weighted to prevent displacement, and holes or tears 
shall be immediately repaired. 


 


D. The Contractor may submit for the approval of the Owner’s Representative alternative 
methods of curing non-exposed concrete surfaces. Approval of alternatives shall not 
relieve the Contractor of his responsibility for the proper curing of all concrete. 


 


E. In hot weather, be adequately prepared to protect the concrete from the adverse 
influence of heat before the placement of any concrete. Take special precautions to 
avoid cracking of the concrete from rapid drying during placement of concrete when 
air temperature exceeds 70 degrees F., particularly when the work is exposed to 
direct sunlight. 


 


1. Cool forms by fog sprayed with water or by protecting them from the direct rays of the 


sun. 
2. If requested by the Contractor, deemed advisable by the Testing Engineer, and 


approved by the Owner’s Representative, a retardant may be used to delay the 
initial set of the mix. 


 


F. In cold weather, be adequately prepared to protect the concrete from the adverse 
influence of cold before placement of any concrete. 


 


1. When the average daily temperature falls below 50 degrees F., take special 
precautions to assure adequate strength gain of the concrete. 


2. When the average daily temperature falls below 40 degrees F., prepare 
concrete with heated materials such that the concrete delivered to the forms 
shall have a temperature of at least 60 degrees F., and not over 90 degrees F. 
Prewarm the forms to at least 40 degrees F., to prevent the rapid cooling of the 
concrete by their contact; keep forms free of all ice and snow. When heated 
materials are being used, combine the water with the aggregate in the mixer 
and keep the resulting temperature below 90 degrees F. before cement is 
added to the mix. Protect all concrete by the use of heated enclosures which 
must be sufficiently strong and windproof and within which adequate heaters are 
properly distributed to maintain all concrete at the required temperatures. Do not 
allow heaters to locally heat or dry the concrete and do maintain adequate fire 
precautions. 
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3.08 CUTTING OF HOLES 


 


A. Cut holes as required by other trades or due to renovation requirements in any 
cast-in-place, new or existing concrete which did not receive sleeves. Use a core 
drilling process or sawing process which produces clean sharp edges and the 
minimum hole size which accommodates the piping, conduit, or equipment 
requiring the opening. Obtain approval of Owner’s Representative before cutting 
any holes for any trades. 


 


3.09 EPOXY BONDING 


 


A. Where required, new concrete shall be bonded to hardened new concrete or 
existing concrete with Sika Armatec 110, or similar bonding agent, in accordance 
with the adhesive manufacturer’s instructions. 


 


3.10 CLEANING 


 


A. The exposed faces of the cast-in-place concrete shall be cleaned of all stains, 
water marks, and leaked fines. 


 


3.11 ACCEPTANCE 
 


A. When the tests on control specimens of concrete fall below the required strength, 
the Owner’s Representative shall have the right to require, at the Contractor’s 
expense, mix redesign, load tests and/or strengthening as directed, and/or 
removal and replacement of those parts of the structure in which such concrete 
was used. 


 


END OF SECTION 
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SECTION 03 31 30


REINFORCED CONCRETE – BRIDGES 


PART 1 GENERAL


1.01 SCOPE OF WORK


A. Work under this Section, without limiting the generality thereof, consists of the 
furnishing and installation of all materials, equipment, labor, testing, transportation 
facilities, and all operations and adjustments required for the complete and operating 
installation as indicated on the Drawings, stipulated in the Specifications and as 
reasonably implied by either or both.  This includes, but is not limited to the following:


1. Deck Slab


2. Bridge Seats


B. Should drawings not agree within themselves or the specifications, the greater quantity, 
or superior quality of work or materials shall be included.


1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS


A. The following items of related work are specified and included in other Sections of the 
Specifications:


1. Demolition under DEMOLITION, SECTION 02 41 00


2. Metal fabrications under MISCELLANEOUS METALS, SECTION 05 50 13


B. Examine all Drawings and all Sections of the Specifications for requirements and 
provisions affecting the work of this Section.


1.03 QUALITY ASSURANCE


A. Except as noted, work shall conform to the latest edition of the following code 
specifications and standards:


1. American Society for Testing and Materials (ASTM)


2. American Concrete Institute (ACI):


a. "Building Code Requirements for Reinforced Concrete", ACI 318.


b. "Specifications for Structural Concrete for Buildings", ACI 301.


c. "Recommended Practice for Measuring, Mixing, and Placing Concrete", 
ACI 304.


d. "Recommended Practice for Cold (Hot) Weather Concreting", ACI 305 
and ACI 306.


e. "Guide to Formwork for Concrete", ACI 347.


3. Concrete Reinforcing Steel Institute (CRSI):


Town of Marblehead, MA 
Marblehead Rail Trail – Phase I    Reinforced Concrete


Marblehead Rail Trail







Reinforced Concrete
Marblehead Rail Trail Improvements


GEI Project #2300173 2 Section 03 31 30


a. Design of Reinforced Concrete Structures - "A Manual of Standard 
Practice".


b. "Placing Reinforcing Bars".


c. "Field Handling Techniques for Galvanized Reinforcing Bar"


4. The Commonwealth of Massachusetts, Department of Public Works "Standard 
Specifications for Highways and Bridges" (MHD)


1.04 SUBMITTALS


A. Shop Drawings:


1. Reinforcing steel shop drawings:


a. Shall be of such detail and completeness that all fabrication and 
placement at the site can be accomplished without the use of Contract 
Drawings for reference.  


b. Shall include number of pieces, sizes, and grade of reinforcing steel, 
accessories, and any other information required for fabrication and 
placement.


c. Shall show joint layout and design


2. Precast Concrete shop drawings:


a. Shall be of such detail and completeness that all fabrication and 
placement at the site can be accomplished without the use of Contract 
Drawings for reference.  


b. Shall include number of pieces, sizes, and grade of reinforcing steel, 
accessories, and any other information required for fabrication and 
placement.


c. Shall include details of lifting arrangements


3. Contractor shall check structural and site drawings for anchor bolts, anchors, 
inserts, conduits, sleeves, and any other items which are required to be embedded 
in concrete and shall make necessary provisions as required so that reinforcing 
steel will not interfere with the placement of such embedded items.


B. Precast concrete manufacturer details and qualifications


C. Concrete mix designs for each type of work, each supplier and as specified in this Section


D. Concrete break history on the mix design for no less than 2 years of history


E. Concrete repair mortar/manufacturer/design mix


F. Name and address of Independent Testing Laboratory in conformance with ASTM E329 
for approval by Engineer


G. Cold weather concrete protection and curing details in conformance with ACI 305R


H. Hot weather concrete protection and curing details in conformance with ACR 306R


I. Concrete wind protection and curing details 
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1.05 TESTING OF CONCRETE


A. Quality Control:


1. Test Specimens: The Contractor will be required to make, cure, and have tested a 
minimum of one set of five test specimens from the concrete of each day's pour 
and for each fifty cubic yards of concrete cast in accordance with ASTM 
Designations C172, C31, and C39.  Two cylinders shall be broken after seven 
days and two cylinders after twenty-eight days. The fifth cylinder shall be stored 
on the site to the same conditions of the ongoing work as reserve to break if and 
when the placed concrete does not achieve the required strength at 28 days.


2. Slump:  A slump test shall be made for each truckload of concrete in accordance 
with ASTM Designation C143.  Slumps greater than design mix limit will be 
grounds for rejection of the concrete.


3. Air Content: The Contractor shall make an air content test from each day's pour 
of concrete by the pressure method in accordance with ASTM Designation C231.  
Air contents above or below the limits specified will be grounds for rejection of 
the concrete.


4. Testing: All personnel and laboratories testing concrete shall be licensed by the 
Commonwealth of Massachusetts.


5. Test Failures: In the event the compressive strength of the cylinders, when tested, 
is below the specified minimum, the Engineer may require test cores of the 
hardened structure to be taken by the Testing Laboratory in accordance with 
ASTM C-42.  If such test indicates that the core specimen is below the required 
strength, the concrete in question shall be removed and replaced without cost to 
The Authority.  Any other work damaged because of this concrete removal shall 
be replaced with new materials to the satisfaction of the Engineer at no additional 
cost to The Authority.  The cost of coring will be deducted from the Contract 
amount.  Where core cylinders have been taken by the Testing Laboratory and 
the concrete proves to be satisfactory, core holes shall be filled in a manner 
satisfactory to the Engineer at no additional cost to The Authority.


B. The Contractor shall coordinate the date and location of tests with the Engineer before 
any concrete work is started.


1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING


A. Reinforcing steel shall be transported to the site, stored, and covered in a manner which 
will ensure that no damage shall occur to it from moisture, dirt, grease, or any other cause 
that might impair bond to concrete or chip coating.  A sufficient supply of approved 
reinforcing steel shall be stored on site at all times to ensure that there will be no delay of 
work.  Identification of steel shall be maintained after bundles are broken.


PART 2 PRODUCTS


2.01 MATERIALS


A. The following materials shall be used unless specifications define elsewhere with a 
specific construction element.
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B. Portland Cement:  ASTM C 150, Type II or V of U.S. manufacture.  Only one brand of 
cement shall be used on the project.


C. Aggregates:


1. Fine aggregate.  ASTM C 33, clean and graded from 1/4 inch to fines.


2. Coarse aggregate.  ASTM C 33, clean and graded from 1/4 inch to maximum 
sizes hereinafter specified.


D. All admixtures shall all be from the same manufacturer.


E. Air Entraining Agent: Conforming to ASTM C 260 for Air-Entraining Admixtures for 
Concrete.


F. Water Reducing Agent: Conforming to ASTM C 494 Type A for Chemical Admixtures 
for Concrete.


G. Shrinkage-Reducing Agent: Conforming to ASTM C 494 Type S and suitable for use in 
salt water environment. Admixture shall be non-expansive and able to reduce shrinking 
by a minimum of 40%. 


H. Microsilica Admixture (if required): Packaged in easily dispersing form.


I. All chemical admixtures shall be by the same manufacturer.


J. Water: Clean and potable, free of impurities detrimental to concrete.


K. Reinforcing Bars: New, deformed billet steel bars conforming to ASTM A 615, Grade 
60, either hot dip galvanized after fabrication in accordance with ASTM A767 Class 1 or 
continuous hot dip galvanized in accordance with ASTM A1094.  Bend diameters for 
steel supplied in accordance with ASTM A767 shall comply with ASTM A767. 


L. Accessories: Reinforcement accessories, consisting of spacers, chairs, ties, and similar 
items shall be provided as required for spacing, assembling, and supporting 
reinforcement in place.  All accessories shall be dielectric coated steel or approved plastic 
accessories, conforming to the applicable requirements of the CRSI Standards herein 
before specified.  


M. Mechanical splices shall meet or exceed ASTM A615 and be hot dip galvanized.


N. Tie wire for reinforcement shall be 16 gauge or heavier dielectric coated steel or 
approved plastic accessories, conforming to the applicable requirements of ASTM A-82.


O. Form Ties and Spreaders: Standard metal form clamp assemble and plastic cone, of type 
acting as spreaders and leaving no metal within 1 inch of concrete face.  Inner tie rod 
shall be left in concrete when forms are removed.  No wire ties or wood spreaders will be 
permitted.  Use 1/2" x 1" C.T. plastic cones for sinkages.


P. Form Coatings: Non-grain raising and non-staining type that will not leave residual 
matter on surface of concrete or adversely affect proper bonding of subsequent 
application of other material applied to concrete surface.  Coating containing mineral oils 
or the nondrying ingredients will not be permitted.


Q. Concrete Repair Mortar: A fast setting, high-strength, non-shrink repair mortar with 
saltwater resistance suitable for overhead and vertical repairs, such as SikaRepair SHA 
with Sika Latex R, Five Star EZ-Cure Repair Mortar, Prospec Vertical Leveling Mortar, 
or approved equal.  Surfaces shall be prepared and Concrete Repair Mortar shall be 
mixed and applied in accordance with the manufacturer’s recommendations.
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R. Bonding agents suitable for concrete and grout. Agent shall be resistant to saltwater 
environment such as SIKA Armatec 110, EUCO #452 epoxy system or approved equal.


S. Bond Breaker:


1. Tape for Joints: Adhesive-backed glazed butyl or polyethylene tape. Same width 
as joint that will adhere to premolded joint material or concrete surface.


2. Nonstaining type, providing positive bond prevention


T. Premolded Joint Filler:


1. Bituminous Type: ASTM D994 or ASTM D1751.


2. Sponge Rubber:


3. Neoprene, closed-cell, expanded; ASTM D1056, Type 2C5, with compression 
deflection, 25 percent deflection (limits), 119 kPa to 168 kPa (17 psi to 24 psi) 
minimum. Use in joints for potable and non-potable water containment 
structures.


U. Pourable Joint Fillers:


1. General: Although product is a sealant, it is being specified as a filler to prevent 
debris accumulation and allow expansion and contraction under shrinkage and 
thermal loads. It does not need to meet proportional sealant geometry 
requirements.


2. Filler for potable or non-potable water containment structures:


3. Multicomponent sealant, self-leveling or nonsag as required for level, sloping, or 
vertical joints.


4. Color: White.


V. Steel Expansion Joint Dowels:


1. Dowels: ASTM 276, round smooth stainless steel bars, Type 316L, min yield 
stress 50ksi.


2.02 CONCRETE STRENGTHS AND PROPORTIONS


A. Cast-in-place concrete shall have the following minimum compressive strength at 28 
days and shall be proportioned within the following limits:


Class
Minimum 
Strength at


28 days


Maximum 
Size of 


Aggregate


Water 
Cement
Ratio


Minimum 
Cementitious 


Material 
Content


Maximum 
Cement 


Replacement


Air 
Entrainment
(air content)


A 5000 psi ¾” 0.40 660 lbs./CY


Per ACI 318 
Except 


Max slag 
25%


5 to 7%


B. Air-Entrainment: The air content in all concrete shall be maintained as defined above.


C. Slump: The slump in 5000psi concrete shall be between 3 inches to 5 inches and in 
accordance with ASTM C 143.
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D. The proportions of aggregate to cement for any concrete shall be such as to produce a 
mixture which will work readily into the corners and angles of the forms and around 
reinforcement with the method of placing employed on the work, but without permitting 
the materials to segregate or excess free water to collect on the surface.


E. Concrete mix design by supplier shall have been in satisfactory use for a minimum of 2 
years.


PART 3 EXECUTION


3.01 CAST-IN-PLACE CONCRETE GENERAL


A. Falsework for Forms:


1. The Contractor shall build and maintain necessary falsework for the forms.


B. Construction of Forms:


1. Forms shall be constructed of sound material, of the correct shape and 
dimensions, mortar tight, of sufficient strength, and so braced and tied together 
that the movement of men, equipment, materials, or placing and vibrating the 
concrete will not throw them out of line or position.  Cold joint forms shall have 
a roughened profile for adjacent pours.


2. During pumping, forms shall be inspected to guarantee that no leaks are present 
and Contractor shall ensure that concrete, when cured, will result in a 
composition as specified herein.


3. Embedded Items:


a. Provisions shall be made for pipes, sleeves, anchors, inserts, reglets, 
anchor slots, nailers, waterstops, and other features.  No wood other than 
necessary nailing blocks shall be embedded in concrete.  Complete 
cooperation shall be extended to suppliers of embedded items in their 
installation.  Secure information for embedded items from other trades as 
required.  All embedded items shall be securely anchored in correct 
location and alignment prior to placing concrete.


4. Openings for Items Passing Through Concrete:


a. Contractor shall establish exact locations, sizes, and other conditions 
required for openings and attachment of work specified under other 
sections.  Contractor shall be held responsible for proper coordination of 
all work of this nature in order that there will be no unnecessary cutting 
and patching of concrete.  Any cutting and repairing to concrete, required 
because of failure to provide for such openings, shall be paid for by the 
Contractor at no additional expense to The Authority.


C. Removing Forms and Falsework:


1. Wood forms shall not be removed for at least 48 hours after concrete has been 
placed.


2. Forms shall not be removed until the concrete has attained sufficient strength to 
ensure stability.


D. Reinforcing Steel:
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1. Reinforcing Steel: Shall be placed in accordance with the drawings and approved 
shop drawings and the applicable requirements of the "Codes and Standards" 
herein before specified.  Install reinforcement accurately and secured against 
movement, particularly under the weight of workmen and the placement of 
concrete.


2. Reinforcing Steel Supports: Bars shall be supported on approved plastic or 
dielectric-coated metal chairs or spacers, accurately placed, and securely fastened 
to forms or steel reinforcement in place.  Additional bars shall be supplied, 
whether specifically shown on the drawings or not, where necessary to securely 
fasten reinforcement in place.  Support legs of accessories in forms without 
embedding in form surface.  Spacing of chairs and accessories shall conform 
with CRSI's "Recommended Practice for Placing Bar Support".  Hooping and 
stirrups shall be accurately spaced and wired to the reinforcement.  No wood will 
be permitted inside forms.  Lifting of welded wire fabric into proper position 
while concrete is being poured, rather than supporting fabric on chairs, will not 
be permitted.


3. Placing and Tying: All reinforcement shall be set in place, spaced, and rigidly 
and securely tied or wired with tie wire at all splices and at all crossing points 
and intersections in the positions shown, or as directed.  Rebending of bars on the 
job to accommodate existing conditions will not be permitted without the written 
approval of the Engineer.  Point ends of wire ties away from forms.


4. Spacing:  Minimum center to center distance between parallel bars shall be in 
accordance with the details on the drawings, or, where not shown, the clear 
spacing shall be 2 times the bar diameter, but in no case less than 1-1/2 inches or 
1-1/2 times the maximum sized aggregate.


5. Minimum edge distance of 3” unless otherwise noted on the Contract Drawings.


6. Splices shall be in accordance with the following:


a. Lap Splicing:


1) Maximum 50% of steel spliced occurring within lap length.


2) Top bars shall be 1.4 times values given below.


3) Splice lengths - #6 bars and smaller 40 bar diameters


4) Splice lengths - #7 bars and greater 47 bar diameters


b. Mechanical Splicing:


1) Mechanical butt splices shall be the tension-compression shear 
screw and wedge coupling sleeve type, with smooth converging 
sides and cone-pointed hex-head screws, to develop a strength in 
the bar equal to 1.25Fy


2) Mechanical lap splices shall be the shear screw and double 
wedge coupling sleeve type, with converging sides and cone-
pointed hex-head screws opposite the wedges.


7. Protective Concrete Covering: Except where shown otherwise on drawings, the 
minimum concrete coverage for steel reinforcement shall conform with the 
applicable revisions of the "Codes and Standards" herein before specified.
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8. Reinforcement Around Openings: On each side and above and below pipe or 
opening, place an equivalent area of steel bars to replace steel bars cut for 
opening. Extend steel reinforcing a standard lap length beyond opening at each 
end.


9. Bar Cutting: Reinforcement bars shall not be cut in the field, unless permitted by 
Engineer.


10. Welding: Welding of reinforcement is not permitted. Coating damaged incurred 
during shipment, handling and placing of zinc-coated (galvanized) reinforcing 
bars must be repaired in accordance with ASTM A780, Standard Practice for 
Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings. 
Damaged areas must not exceed 2 percent of the surface area in each linear foot 
of each bar or bar must not be used. 


E. Mixing of Concrete:


1. All concrete shall be ready-mixed concrete and shall be mixed and delivered in 
accordance with the "Specification for Ready-Mixed Concrete", ASTM C-94.  
The batch plant of the concrete producer shall be certified for compliance with 
the standards established by the National Ready-Mixed Concrete Association.


2. In the event concrete is mixed at a central batching plant, the delivery shall be 
arranged so that intervals between batches are kept to a minimum, and in any 
event, not more than thirty (30) minutes.  Trucks shall be in first class condition 
and kept in constant rotation during delivery.


3. Concrete shall be placed within 90 minutes after cement has been mixed with 
aggregate or 45 minutes after addition of water and admixtures.


4. No admixtures, except those mentioned in paragraph 2.1 shall be used.  Calcium 
chloride will not be permitted.


5. Truck delivery slips of all concrete delivered to the job shall be presented to the 
Engineer and shall indicate the quantity and quality of concrete, additives, date 
and time of batching and delivery, and the location of placement.  No concrete 
shall be placed until the Engineer has reviewed and approved the delivery slip for 
that placement.


F. Cold Weather Requirements:


1. Concrete shall not be mixed or placed when the temperature is below 40 degrees 
F., or when conditions indicate that the temperature will fall below 40 degrees F. 
within 72 hours unless precautions are taken to protect the concrete.


2. Concrete temperature shall be maintained, when deposited, at not less than 60 
degrees F.  Reinforcement, forms, and ground which concrete will contact must 
be completely free of frost.


3. Concrete and formwork must be kept at a temperature of not less than 50 degrees 
F. for not less than 96 hours after placing.


4. Calcium chloride shall not be used.


5. Contractor shall provide heating and/or insulation to formwork as required to 
comply with  these minimum temperature requirements.


G. Hot Weather Requirements:
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1. The maximum temperature of the concrete, when deposited, shall be 85 degrees 
F.  If the weather causes the placing temperature to exceed 85 degrees F., the mix 
shall be cooled by appropriate methods, if approved by the Engineer.


2. No concrete shall be deposited when the air temperature is greater than 90 
degrees F.


H. Conveying and Placing Concrete:


1. Notification: Contractor shall notify Authority’s Representative at least 48 hours 
in advance of any placement of concrete.


2. Form Preparation: Before placing concrete, forms shall be thoroughly inspected.  
All chips, dirt, etc., shall be removed, all temporary bracing and cleats taken out, 
all openings for pipes, etc., properly boxed, all forms properly secured in their 
correct position and made tight, all reinforcement, anchors, and embedded items 
secured in their proper places.  Concrete which may be on the forms or 
reinforcement, and which is set and dry, shall be cleaned off, and the forms and 
steel washed off before proceeding.  Remove all foreign matter from forms and 
excavations.


3. Excess Water: Water shall be removed from place of deposit before concrete is 
placed unless otherwise permitted by the Engineer.  Any flow of water into an 
excavation shall be diverted through proper side drains into a sump or shall be 
removed by other approved methods which will avoid washing away the freshly 
deposited concrete.


4. Soil on which concrete will be poured shall be thoroughly wetted (except in 
freezing weather).


5. Existing Concrete Preparation: All existing concrete that is to have fresh concrete 
placed against shall be surfaced roughened to a minimum of ¼” amplitude within 
2 inches of the edges and shall be coated with approved bonding agent.


6. Anchors and Embedded Items: Anchors, bolts, sleeves, inserts, wood blocking, 
and any other items to be embedded in concrete shall be accurately secured in 
position before the concrete is placed.  Aluminum shall not be embedded in 
concrete.


7. Handling and Depositing of Concrete:


a. Before any concrete is placed, the Contractor shall notify all whose work 
is in any way connected with or influenced by the concrete work and 
give them reasonable time to complete all portions of their work that 
must be completed before concrete is deposited.


b. Immediately before concrete is placed, the Contractor shall inspect all 
forms to be sure that they are in proper position, sufficiently rigid, 
thoroughly clean, properly oiled and free from foreign materials and that 
all reinforcement is in proper position.


c. Concreting, once started, shall be carried on as a continuous operation 
until the section of approved size and shape is completed. Cold joints 
will not be accepted.


d. Concrete shall be conveyed as rapidly as practicable from the mixer to 
the place of final deposit by methods, which prevent the separation or 
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loss of ingredients.  It shall be deposited, as nearly as practicable, in its 
final position to avoid rehandling or flowing.


e. Concrete shall not be dropped freely where reinforcement will cause 
segregation, nor shall it be dropped freely more than six (6) feet.  
Concrete shall be deposited to maintain a plastic surface approximately 
horizontal.


f. Concrete that has partially hardened shall not be deposited in the work.  


8. Pumping:


a. Concrete may be placed by pumping if first approved in writing by the 
Engineer for the location proposed.  


b. Equipment for pumping shall be of such size and design as to ensure a 
practically continuous flow of concrete at the delivery end without 
separation of materials.  


c. The concrete mix shall be designed to the same requirements as herein 
before specified and may be richer in lubricating components to allow 
proper pumping.  


d. Concrete shall not be pumped through aluminum pipes.


e. All pumping operations must have full-time inspection by a recognized 
testing laboratory approved by the Engineer and paid for by the 
Contractor.  The cost of this fill-time inspection shall be included in the 
Contractor's bid proposal if the option of pumping is elected.


9. Vibrating and Compacting:


a. All concrete shall be thoroughly consolidated and compacted by suitable 
means during the operation of placing, and shall be thoroughly worked 
around reinforcement, embedded items, and into the corners of the 
forms.  All concrete against forms shall be thoroughly spaded.  Internal 
vibrators shall be used under experienced supervision and shall be kept 
out of contact with reinforcement and wood forms.  Vibrators shall not 
be used in a manner that forces mortar between individual form 
members.


b. Vibrators shall be flexible electric type or approved compressed air type, 
adequately powered and capable of transmitting to the concrete not less 
than seven thousand (7,000) impulses per minute.  Vibration shall be 
sufficiently intense to cause the concrete to flow or settle readily into 
place without separation of the ingredients.  A sufficient number of 
vibrators shall be employed so that complete compaction is secured 
throughout the entire volume of each layer of concrete.  At least one (1) 
vibrator shall be kept in readiness as a spare for emergency use.  
Vibrators shall be such that the concrete becomes uniformly plastic with 
their use.


c. Vibration shall be close to the forms but shall not be continued at one 
spot to the extent that large areas of grout are formed or the heavier 
aggregates are caused to settle.  Care shall be taken not disturb concrete 
which has its initial set. Vibrations shall not be used to walk concrete 
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from one side to another within given form. Walking concrete will cause 
separation of the mix.


d. Where conditions make compacting difficult, or where the reinforcement 
is congested, batches of mortar containing the same proportions of 
cement to sand as used in the concrete shall first be deposited in the 
forms, to a depth of at least on inch.


e. The responsibility for providing fully filled out, smooth, clean, and 
properly aligned surfaces free from objectionable pockets shall rest 
entirely with the Contractor.


I. Construction Joints:


1. Construction joints shall be located as shown on the Contract Drawings or where 
approved in joint location submittal. Horizontal construction and contraction 
joints shall be spaced at a maximum of 30 feet apart, unless shown or approved 
otherwise.  If, for any reason, the Contractor feels a change is necessary, he shall 
prepare a placing plan and submit it to the Engineer for approval.  Where a joint 
is to be made, the surface of the concrete shall be sandblasted or thoroughly 
picked, thoroughly cleaned, and all laitance removed.  In addition to the 
foregoing, joints shall be thoroughly wetted, but not saturated, and slushed with a 
thin coat of grout immediately before the placing of new concrete.  Approved 
keys shall be used at all joints, unless detailed otherwise.  Forms shall be 
retightened before placing of concrete is continued.  There shall be an interval of 
at least 48 hours between adjacent pours.


J. Expansion Joints:


1. Expansion joints shall be located as shown on Contract Drawings. Unless 
otherwise designed the joint shall include a joint filler, a bond breaker, and joint 
sealant, and be installed as indicated on Contract Drawings.


2. Surface Preparation:


a. Use wire brush or motorized device to mechanically roughen and 
thoroughly clean concrete surfaces on each side of joint from plastic 
waterstop to top of joint.


b. Use dry, high-pressure air to remove dust and foreign material, and dry 
joint.


c. Prime surfaces as required before placing joint filler.


d. Avoid damage to waterstop.


3. Installation:


a. Premolded Joint Filler:


1) Sufficient in width to completely fill joint space where shown.


2) Install per manufacturer’s written instructions.


3) If waterstop is in joint, cut premolded joint filler to butt tightly 
against waterstop and concrete face.


4) Precut premolded joint filler to required depth at locations where 
joint filler or sealant is to be applied.
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5) Form cavities for joint filler with either precut, premolded joint 
filler, or smooth removable accurately shaped material. Entire 
joint above waterstop, in slabs, shall be formed and removed so 
that entire space down to waterstop can be filled with the 
pourable joint filler.


6) Vibrate concrete thoroughly along joint form to produce dense, 
smooth surface.


b. Bituminous Type Premolded Joint Filler:


1) Drive nails approximately 1 foot 6 inches on center through 
filler, prior to installing, to provide anchorage embedment into 
concrete during concrete placement.


2) Secure premolded joint filler in forms before concrete is placed.


3) Sponge Rubber Joint Filler: Install per manufacturer’s written 
instructions.


c. Pourable Joint Filler:


1) Install in accordance with the manufacturer’s written 
instructions, except as specified below:


2) Apply primer prior to pouring joint filler.


3) Fill entire joint above the waterstop with joint filler as shown.


4) Use masking tape on top of slabs at sides of joints; clean 
spillage. Remove masking tape afterwards.


5) Sealant products used as fillers need not meet sealant geometry 
parameters. Do not use backing rods.


d. Steel Expansion Joint Dowels:


1) Install coated and lubricated bars parallel to wall or slab surface 
and in true horizontal position perpendicular to joint in both plan 
and section view, so as to permit joint to expand or contract 
without bending dowels.


2) Secure dowels tightly in forms with rigid ties.


3) Install steel reinforcement in concrete as shown.


K. Patching:


1. Immediately after stripping forms, patch minor defects, form-tie holes, 
honeycombed areas, etc., before concrete is thoroughly dry.  Repair gravel 
pockets by cutting out to solid surface, form key, and thoroughly wet before 
placing patching mortar consisting of 1 part cement to 2 parts fine sand; compact 
into place and neatly finish.  Honeycombed areas or gravel pockets which, in the 
Engineer's opinion are too large and unsatisfactory for mortar patching as 
described above, shall be cut out to solid surface, keyed, and packed solid with 
matching concrete to produce firm bond and surface.


2. The Contractor shall do the entire cutting as required by himself or other trades.  
All such work shall be of the minimum size required.  No excessive cutting will 
be permitted; nor shall any structural members or reinforcement be cut.
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3. The Contractor shall do all patching after work by other trades has been installed, 
where required, using Portland Cement Mortar 1:2 sand mix.


L. Protection and Curing:


1. Protect concrete from injurious action of the elements and defacement of any 
nature during construction operations.


2. Protect fresh concrete from drying winds, rain, damage, or spoiling.  Curing paper 
shall be lapped 4 inches minimum at joints and sealed with waterproof tape.


3. Keep concrete in a thoroughly moist condition from the time it is placed until it 
has cured, for at least seven (7) days.


4. Carefully protect exposed concrete corners from damage.


5. Allow no slabs to become dry at any time until curing operations are complete.  
In general, slabs shall be cured with non-staining curing paper, hosing or fog spray; 
vertical surfaces shall be cured with wetted Burlene or fog spray unless otherwise 
approved.  


M. Concrete Finishes:


1. Unexposed Surfaces: All unexposed surfaces shall have form finish at the 
Contractor's option.


2. Wearing Surface Finish


a. The wear surface shall receive a monolithic steel trowel finish.  Surfaces 
shall be finished with a screed, float, or steel trowel.  Trowel shall be 
vigorously used at an angle under pressure by the finisher until troweling 
gives evidence of shine or gloss as required to make a smooth, hard, 
dense, impervious surface, free of defects.  Finishers shall work from 
kneeboards laid flat upon the surface.  Mechanical troweling machines 
may be used if the desired finish and level tolerances can be obtained by 
their use, but finishing shall be by hand troweling.


b. Where directed, finish surfaces by scoring in parallel lines with a fine 
hair stable broom, perpendicular to the direction of traffic or as indicated 
on the drawings.


3. Exposed Surfaces:


a. Surfaces exposed to view shall be finished.  Within 48 hours after the 
forms have been removed and form ties cut back from the face of the 
concrete, all voids and cavities shall be filled with a stiff mortar of the 
same composition and air-entrainment as the mortar in the original 
concrete mix.  The same brand and color of cement, and the same kind 
and color of aggregate as was used in the original concrete mix shall be 
used in this mortar.  The mortar for filling shall have been mixed and let 
set for 30 minutes and then remixed before placing in the work.  The 
surface film of all such pointed surfaces shall be carefully removed 
before setting of the mortar occurs. 


b. If the Engineer determines these surfaces as prepared do not present a 
uniformly smooth, clean surface of even texture and appearance, the 
surface shall be treated and rubbed to obtain a satisfactory finish.  The 
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Engineer shall be the sole judge of the amount of rubbing which will be 
required.


c. If rubbing is required, the rubbing will start within 48 hours of 
notification that the rubbing is required; the surface should be wetted 
with clean water and rubbed with a No. 16 carborundum brick or other 
abrasive of equal quality until even and smooth and of uniform 
appearance, without applying any cement or other coating.  If additional 
finishing is necessary, it shall be obtained by a thorough rubbing with a 
No. 10 carborundum brick or other abrasive of equal quality.  Subject to 
approval by the Engineer, rubbing may be performed by use of 
satisfactory power equipment and tools, providing the operational 
procedures shall be the same as those outlined above for hand rubbing.  


d. Rubbing will be kept to the minimum found necessary to produce 
smooth, even surfaces of uniform appearance.  Rubbing will not be 
required to fill very small surface air bubble holes.  


e. Patches required for form ties, if carefully and properly done, may not 
necessitate rubbing. However, if the work is done in such a way that the 
patches are conspicuous; the entire exposed face on which they occur 
shall be rubbed.  


f. After the final rubbing is completed, and the mortar has set up, the 
surface shall be thoroughly drenched and kept wet with clean water for a 
period of five days, unless otherwise directed. 


g. No rubbing will be permitted when the air temperature is below 40 oF.


h. Any formed surfaces not exposed to view, including the underside of 
concrete decking, shall be finished.  Immediately after forms have been 
removed and form ties cut back from the face of the concrete, all voids 
and cavities shall be fixed with a stiff mortar of the same composition 
and air-entrainment as the mortar in the original concrete mix.  The 
mortar for filling shall have been mixed and let set for 30 minutes and 
then remixed before placing in the work.  In case the operation of filling 
is delayed, the surface of the concrete shall be thoroughly cleaned and 
washed with water, if necessary, before the mortar is applied.


4. Addition of Material:


a. The addition of cement, sand, water, or mortar to any surface while 
finishing concrete is strictly prohibited.


N. Backfill Against Structures:


1. Do not backfill against walls until concrete has obtained specified 28-day 
compressive strength.


2. Unless otherwise permitted, place backfill simultaneously on both sides of 
structure, where such fill is required, to prevent differential pressures.


O. Defective Work:


1. The following concrete work shall be considered defective and may be ordered 
by the Engineer to be removed and replaced at Contractor's expense:


a. Incorrectly formed.
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b. Not plumb or level.


c. Not specified strength.


d. Containing rock pockets, voids, honeycomb, or cold joints.


e. Containing wood or foreign matter.


f. Otherwise not in accordance with the intent of the Drawings and 
Specifications.


P. Concrete Repair:


1. Inject cracks that leak with crack repair epoxy.


2. Repair defective areas of concrete.


3. Repair concrete surfaces using specified materials. Select system, submit for 
review, and obtain approval from Engineer prior to use.


4. Develop repair techniques with material manufacturer on surface that will not be 
visible in final construction prior to starting actual repair work. Obtain approval 
from Engineer.


5. Obtain quantities of repair material and manufacturer’s detailed instructions for 
use to provide repair with finish to match adjacent surface or apply sufficient 
repair material adjacent to repair to blend finish appearance.


6. Repair of concrete shall provide structurally sound surface finish, uniform in 
appearance or upgrade finish by other means until acceptable to Engineer.


Q. Remove metal objects not intended to be exposed in as-built condition of structure 
including wire, nails, and bolts, by chipping back concrete to depth of 1 inch and then 
cutting or removing metal object.


R. Slip Form Paving:


1. Deliver from hauling vehicles to paving machine hopper.


2. Contractor’s equipment hauling portland cement concrete or reinforcement will 
not be permitted on subgrade, but will be allowed on base, with turns or other 
maneuvering kept to a minimum. Damage to subgrade or base shall be corrected 
to satisfaction of Engineer.


3. Place in final position uniformly in one layer, so a minimum of finishing will be 
necessary to provide a dense, homogenous pavement conforming to true grade 
and cross section.


a. Spreader shall receive Portland cement concrete mixture in its hopper 
and uniformly spread and strike it off at proper thickness for full width of 
area being paved.


b. Paver shall vibrate, consolidate, and finish slab to proper grade and cross 
section.


4. Paver:


a. Operated with as continuous forward movement as possible.


b. Coordinate mixing, delivering, and spreading Portland cement concrete 
to provide uniform progress.
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c. Stopping and starting paver shall be held to a minimum. If, for any 
reason, it is necessary to stop forward motion of paver, vibratory and 
tamping elements shall also be stopped immediately.


d. No external force shall be applied to paver, except with approval of 
Engineer.


5. While placing portland cement concrete, provision shall be made for constructing 
joints, placing dowels, tie bars, and other devices as called for by Drawings and 
as provided in Article Joints.


a. Portland cement concrete shall be rejected if it:


b. Is not in place within 1 hour after being mixed.


c. Has begun to take an initial set prior to placement.


d. Has been re-tempered with water.


6. If necessary, supplemental hand spreading and distributing shall be with shovels. 
Rakes will not be permitted.


7. Portland cement concrete shall not be fouled with foreign matter.


8. Use vibrators to consolidate Portland cement concrete pavement at least 6 feet 
each side of construction joints and expansion joints.


S. Stationary Side Form Construction:


1. Where width of pavement is narrow, tapering, or of irregular pattern not lending 
itself to being constructed by prescribed machine methods, Contractor shall be 
permitted to [place concrete as specified in Section 03 30 00, Cast-in-Place 
Concrete. Perform strike off, consolidation, final floating, and surface finishing 
with equipment, tools, means, labor, and methods other than those specified, 
provided the Work meets approval of Engineer and the following requirements:


a. As concrete is being placed, striking off and consolidating portland 
cement concrete shall be done without causing segregation of material 
and shall include thorough uniform vibration throughout the mass until it 
is uniformly compacted.


b. Portland cement concrete shall be struck off by means of templates or 
screeds designed and manipulated to shape portland cement concrete to 
specified cross section between forms, carrying a slight excess of 
Portland cement concrete in front of leading edge of templates or screeds 
at all times. Tamp Portland cement concrete to reduce voids to a 
minimum.


c. Floating shall follow vibrating, striking off, and tamping operations and 
shall include transverse floating or other smoothing and finishing action. 
This shall provide a surface and evenness within a 12 foot straightedge 
tolerance of 0.01 foot. Test hardened surface in presence of Engineer. 
Surface shall be free from laitance, soupy mortar, marks, or irregularities.


2. Defects:


a. Fill areas of minor honeycomb or other minor defect in composition of 
Portland cement concrete along exposed edges of portland cement 
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concrete with a stiff mortar of cement and fine aggregate. Apply to 
moistened Portland cement concrete to satisfaction of Engineer.


b. Area showing serious defects in composition of concrete shall be 
removed and replaced with pavement of specified quality for full width 
of strip between longitudinal joints or edges and for a length not less than 
between the nearest transverse joints.


T. Pavement Joints:


a. General:


1) Referred to as contraction or construction, either of which may 
be transverse or longitudinal, as called for by Drawings or as 
approved by Engineer.


2) Joints, backer material, joint filler, and joint sealants shall extend 
to pavement edges or to each other, as the case may be, and shall 
be constructed perpendicular to surface of pavement.


3) Joints shall not vary from specified or indicated line by more 
than 1/4 inch.


4) Place manhole or similar large structure in line of joint, or if 
impractical, isolate structure from pavement with premolded 
joint filler, 1/2 inch wide, conforming to AASHTO M213 and 
ASTM D1751.


b. Joints:


1) Sawed Type with Poured Filler:


a) Joints shall be constructed as indicated on the drawings.


b) Perform saw cuts as soon as Portland cement concrete 
has set enough to permit sawing without tearing or 
raveling, before uncontrolled cracking results, and 
within 24 hours of placing portland cement concrete.


c) Saws may be single or tandem, as Contractor may elect, 
and shall be controlled by guides to true line.


d) Clean joints thoroughly of foreign matter before pouring 
approved rubber asphalt filler.


e) Tops of joint filler shall be true to pavement cross 
section within 1/8 inch and shall be protected from 
damage by Portland cement concrete operations.


f) Areas containing uncontrolled cracks shall be removed 
and replaced.


g) Restore curing agents broken or damaged by sawing 
operations.


2) Construction Joints:


a) Construct when there is an interruption of longer 45 
minutes in Portland cement concrete placing operations 
or where specified.


Town of Marblehead, MA 
Marblehead Rail Trail – Phase I    Reinforced Concrete


Marblehead Rail Trail







Reinforced Concrete
Marblehead Rail Trail Improvements


GEI Project #2300173 18 Section 03 31 30


b) Place parallel with intended contraction joint.


c) Tool both free edges of joints with 1/8 inch radius 
rounder to remove laitance and mortar resulting from 
finishing operations and to provide clean rounded edge. 
Tooling shall not form ridges on surface of concrete.


d) New Portland cement concrete placed contiguous to 
joint shall conform to proportions and consistency of 
previously placed concrete.


e) If sufficient Portland cement concrete has not been 
mixed at the time of interruption to place a construction 
joint at least 3 feet from a planned contraction joint, 
remove excess Portland cement concrete back to a 
position to satisfactorily meet these criteria and to 
satisfaction of Engineer.


f) Fill joint which has opened to a width of 1/8 inch or 
greater during construction or maintenance periods with 
poured filler.


g) Do not construct within 3 feet of a transverse contraction 
joint.


c. Surface Finishing:


1) Use temporary screeds. Wet screeding and jitterbugging shall not 
be permitted.


2) Pavement shall have surface tolerance of 1/4 inch in 10 feet in 
accordance with ACI 325.9R.


3) Salting, spreading of cement or cement and sand mixture to 
speed up hardening shall not be permitted.


4) Exposed pavement edges shall be edged to a 1/2 inch radius and 
construction joints shall be edged to 1/8 inch radius after 
finishing. Edging shall not form ridges on pavement surface.


5) Pavement shall be treated and protected by use of evaporation 
retardant applied in accordance with manufacturer’s written 
instructions. Flat surfaces shall be treated immediately after 
screeding and floating or if time period greater than 15 minutes 
occurs between finishing operations.


6) Pavement shall be screeded, floated, and given heavy nylon 
bristle-broomed skid-resistant surface.


a) Broomed surface with hand broom or mechanical broom 
device to produce 1/16 inch to 1/8 inch deep striations 
oriented perpendicular to the direction of travel.


d. Curing of Portland Cement Concrete:


1) Immediately after the final floating, surface finishing, and edging 
has been completed, and while portland cement concrete surface 
is still moist, cover and cure entire exposed surface for at least 
72 hours in accordance with one of the following provisions:


Town of Marblehead, MA 
Marblehead Rail Trail – Phase I    Reinforced Concrete


Marblehead Rail Trail







Reinforced Concrete
Marblehead Rail Trail Improvements


GEI Project #2300173 19 Section 03 31 30


2) Ensure that concrete is not exposed for more than 30 minutes 
after finishing.


3) Liquid Membrane-Forming Compounds: Apply compound 
uniformly to Portland cement concrete by pressure spray 
methods at a rate which will form an impervious membrane, but 
at least at a rate of 1 gallon per 150 square feet.


4) Other Membranes:


a) Apply to damp Portland cement concrete as soon as it 
can be placed without marring surface.


b) Place in contact with surface, extend beyond sides or 
edges of slabs or forms, and fasten down to hold it in 
position as a waterproof and moisture proof covering.


c) Laps shall be sufficient to maintain tightness equivalent 
to sheeting.


d) Transverse laps for waterproof paper shall be at least 18 
inches, and longitudinal seams shall be cemented.


e) Cotton or jute mats shall be saturated with water prior to 
placing and kept fully wetted during curing period.


5) Concrete shall be cured by use of curing compound, for 
minimum of 7 days after concrete placement, in accordance with 
ACI 308. Curing compounds shall be applied in accordance with 
manufacturer’s written instructions.


6) Exposed surfaces shall be sprayed with curing compound 
immediately after free surface water has disappeared from 
finished surface.


7) Concrete temperature shall be maintained in accordance with 
ACI 306R.


8) Curing compounds shall not come in contact with hardened 
concrete that is to be concreted against.


3.02 PRECAST CONCRETE


A. Precast Concrete shall comply with the requirements of 3.01 CAST IN PLACE 
CONCRETE and the following:


B. Contractor shall submit proposed lifting and handling means and methods to Engineer for 
approval prior to commencing work.  


C. If precast concrete is to be lifted or moved prior to 7 day cylinder strength test, additional 
cylinders shall be taken to prove required strength of concrete.  Minimum strength shall 
be twice calculated stress on concrete or 1500psi, whichever is the greater.


D. Contractor shall provide suitable temporary supports for the precast concrete adequately 
designed to take all dead and live construction loads.


E. Contractor shall submit details of falsework supports for precast concrete to Engineer for 
approval prior to placing any panels on site.
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F. Prior to placing the deck slabs, the Contractor shall inspect the bearing area of both the 
pile cap and the deck slabs. The bearing areas shall be sound, smooth and level concrete 
surfaces. Any imperfections or projections shall be repaired or removed prior to placing 
of the precast deck slabs.


G. All precast panels shall be placed to correct line and level as shown on the drawings and 
bedded on mortar as shown on the Contract Drawings.  


H. Joints between panels shall be filled with grout to prevent loss of material from 
subsequent cast in place concrete.


PART 4 MEASUREMENT AND PAYMENT


4.01 MEASUREMENT AND PAYMENT


A. Method of Measurement


No separate measurement or payment will be made for the work in this Section.  
Measurement and Payment for these items shall be included within the work it is 
associated with.


END OF SECTION
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SECTION 05 50 00


METAL FABRICATIONS - BRIDGES


PART 1 GENERAL


1.01 SCOPE OF WORK


A. Work under this Section, without limiting the generality thereof, consists of 
manufacturing or shop-fabricating metal elements itemized below and installation of all 
materials, equipment, labor, transportation facilities, and all operations and adjustments 
required for the complete and operating installation as indicated on the Drawings, 
stipulated in the Specifications and as reasonably implied by either or both.  This 
includes, but is not limited to the following: 


1. Steel Girders


2. Steel Bracing and beam stiffeners


3. Miscellaneous fabricated elements not otherwise identified


B. Should drawings not agree within themselves or the specifications, the greater quantity, 
or superior quality of work or materials shall be included.


1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS


A. The following items of related work are specified and included in other Sections of the 
Specifications.


1. Concrete under REINFORCED CONCRETE, SECTION 03 31 30


2. Metals under MISCELLANEOUS METALS, SECTION 05 50 13


3. Coatings under MARINE COATINGS, SECTION 09 96 26


B. Examine all Drawings and all Sections of the Specifications for requirements and 
provisions affecting the work of this Section.


1.03 QUALITY ASSURANCE 


A. Except as noted, work shall conform to the following codes and standards:


1. American Society for Testing and Materials (ASTM), latest edition.


2. American Institute of Steel Construction (AISC) Specification for the Design, 
Fabrication, and Erection of Structural Steel for Buildings, latest editions.


3. American Welding Society (AWS).


1.04 SUBMITTALS


A. Submit for approval prior to fabrication all information necessary for the fabrication of 
the component parts.  Indicate size and weight of members, type and location of shop and 
field connections, and the type, size, and extent of all welds, and welding sequences.  Use 
American Welding Society welding symbols.  Approval of shop drawings will be for size 
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and arrangement of principal and auxiliary members and strength of connections.  Any 
errors in dimensions shown on shop drawing shall be the responsibility of the Contractor.


B. The Contractor shall use only certified welders and the shielded arc process for all 
welding performed in connection with the work of this Section.  Each welder shall be 
certified for the particular work, prior to commencing the work which must be 
accomplished.


C. Upon completion of this portion of the work, and as a condition of its acceptance, the 
Contractor shall deliver to the Engineer a letter signed by an official of the metal 
fabricating firm or firms certifying that all fabricated metal has been fabricated in 
complete accordance with this Section of these specifications.


D. Name and address of Independent Testing Laboratory for approval by Engineer


1.05 PRODUCT HANDLING


A. All materials shall be delivered, stored, and handled with care to prevent damage to any 
material or material coating.  Material damaged or with damaged coating will be rejected 
and replaced at no additional cost to the Authority.


PART 2 PRODUCTS


2.01 MATERIALS


A. All Structural steel, including rolled shapes, angles and plates shall conform to ASTM 
A572 Gr. 50 unless otherwise noted.


B. All steel items under this section shall be galvanized unless noted otherwise on the 
Contract Drawings.  Galvanizing shall be by the hot dip method according to ASTM 
Specifications A-123 and A-153.


2.02 WELD ELECTRODES


A. Weld rod shall conform to AWS E70XX grade.


PART 3 EXECUTION


3.01  FABRICATION


A. Fabricate products in a fully-equipped facility capable of producing a high grade of metal 
fabrication work.  All work shall be straight and true, and free from warpage and other 
defects.  Joints, covers, copes, and miters shall be accurately and neatly cut, machined, 
field, and fitted.


B. Carry out bolting and welding in accordance with latest approved methods, with due 
consideration for strength and appearance of finished product.  All welding shall be done 
by certified welders.


C. All steel will be free from imperfections, dirt, loose scale, paint, oil, or other foreign 
substances.


D. All welds shall be made watertight.
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E. All material shall be fabricated to within + or - 1/8 inch of their theoretical dimensions as 
shown on the drawings.


F. Holes for bolts shall be located as shown on the drawings and shall be drilled 1/8" in 
diameter larger than the galvanized bolt.


G. All fabrication under this section shall be hot dipped galvanized in accordance with 
ASTM Specifications A-123 and A-153, unless noted otherwise on the Contract 
Documents


H. Prior to fabricating any structural steel members, contractor shall confirm the exact field 
measurements of each unit to account for the subtle changes of individual unit’s field 
condition. 


3.02 INSTALLATION


A. Store materials on skids, not on ground, in such a fashion as to prevent bending, twisting, 
or similar damage.  Do not dump steel off truck.


B. Clean installed work from weld spatter, dirt and other foreign materials.  Protect installed 
work as required from damage by subsequent building operations.


C. Joints are to be square, tight, and well-fastened with all members assembled in 
accordance with the Contract Drawings.


3.03 DEFECTIVE WORK


A. Any parts damaged or improperly fabricated shall be removed and replaced or corrected 
as directed by the Engineer at no additional cost to the Authority.


PART 4 METHOD OF MEASUREMENT AND PAYMENT


4.01 METHOD OF MEASUREMENT


A. No separate measurement will be made for the work in this Section.  Measurement and 
Payment for these items shall be included within the work it is associated with.


END OF SECTION
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SECTION 05 50 13


MISCELLANEOUS METALS


PART 1 GENERAL


1.01 SCOPE OF WORK


A. Work under this Section, without limiting the generality thereof, consists of 
manufacturing or shop-fabricating and installation metal elements itemized below 
including all materials, equipment, labor, transportation facilities, and all operations and 
adjustments required for the complete and operating installation as indicated on the 
Drawings, stipulated in the Specifications and as reasonably implied by either or both.  
This includes, but is not limited to the following: 


1. Miscellaneous angles and brackets


2. Structural bolts, washers and nuts


3. Machine bolts, washers and nuts


4. Anchor and expansion bolts


5. Stainless Steel (SS) pins, plates, connections and fasteners


6. Eye bolts


7. Fabricated steel elements


8. Pipe hangers and pipe clamps


9. Chains and shackles


10. Miscellaneous hardware not otherwise identified


B. Should drawings not agree within themselves or the specifications, the greater quantity, 
or superior quality of work or materials shall be included.


1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS


A. The following items of related work are specified and included in other Sections of the 
Specifications:


1. Concrete under REINFORCED CONCRETE, SECTION 03 31 30.


2. Timber under HEAVY TIMBER CONSTRUCTION, SECTION 06 13 00.


3. Timber Treatment under TIMBER TREATMENT, SECTION 06 13 00.01


B. Examine all Drawings and all Sections of the Specifications for requirements and 
provisions affecting the work of this Section.


1.03 QUALITY ASSURANCE


A. Except as noted elsewhere, work shall conform to the following codes and standards:


1. American Society for Testing and Materials (ASTM), latest edition.
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2. American Welding Society (AWS)


3. American Institute of Steel Construction (AISC), latest edition.


4. American Institute of Timber Construction (AITC)


5. American Concrete Institute (ACI)


6. American Wood-Preservers Association (AWPA)


7. The Commonwealth of Massachusetts, Department of Public Works "Standard 
Specifications for Highways and Bridges" (latest edition). (MHD)


1.04 SUBMITTALS


A. Submit for approval prior to fabrication all information necessary for the fabrication of 
the component parts.  Indicate size and weight of members, type and location of shop and 
field connections, and the type, size, and extent of all welds, and welding sequences.  Use 
American Welding Society welding symbols.  Approval of shop drawings will be for size 
and arrangement of principal and auxiliary members and strength of connections.  Any 
errors in dimensions shown on shop drawing shall be the responsibility of the Contractor.


B. Certificate of compliance with applicable ASTM specifications for all galvanized items 
shall be submitted to the Engineer with all materials delivered to the fabricator or site.


C. Manufacturer's literature, specifications, and certification of compliance with applicable 
ASTM specifications for all fasteners, wire rope, chains, shackles, expansion bolts, and 
other connection items identified within the contract drawings. 


D. The Contractor shall use only certified welders and the shielded arc process for all 
welding performed in connection with the work of this Section.  Each welder shall be 
certified for the particular work, prior to commencing the work which must be 
accomplished.


E. Upon completion of this portion of the work, and as a condition of its acceptance, the 
Contractor shall deliver to the Engineer a letter signed by an official of the metal 
fabricating firm or firms certifying that all fabricated metal has been fabricated in 
complete accordance with this Section of these specifications.


F. Name and address of Independent Testing Laboratory for approval by Engineer.


G. List of all other hardware with quantities and material specifications.


1.05 PRODUCT HANDLING


A. All materials shall be delivered, stored, and handled with care to prevent damage to any 
material or material coating.  Material damaged or with damaged coating will be rejected 
and replaced at no additional cost to The Authority.


PART 2 PRODUCTS


2.01 MATERIALS


A. Structural steel shall conform to ASTM A572 Gr.50 unless otherwise noted.
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B. All non stainless steel items under this section shall be galvanized unless noted otherwise 
on the Contract Drawings.  Galvanizing shall be by the hot dip method according to 
ASTM Specifications A-123 and A-153.


C. All Stainless Steel plates, washers and other steel components shall be stainless steel 
Series 300, type 316, except pipe hangers and pipe clamps where stainless steel Series 
300, type 304 is permitted, unless otherwise approved by the Engineer. 


D. All bolts and nuts for timber and/or composite materials shall conform to ASTM A307, 
Gr. A for Mild Steel Bolts unless otherwise noted and shall be Hot Dipped Galvanized 
according to ASTM Specifications A-123 and A-153.


E. All bolts and nuts for steel connections shall conform to ASTM F3125, Grade A325 for 
Steel Bolts with manufacturer markings that indicate as such unless otherwise noted.


F. Threaded rod anchors shall conform to F1554 Grade 55 unless otherwise noted.


G. Stainless steel machine and eye bolts shall be grade A316 stainless steel, unless otherwise 
approved by the Engineer.


H. All stainless steel fasteners for bolted connections shall be type 316 stainless steel Grade 
B8M, Class 2 conforming to ASTM A320 and A194 unless otherwise specified.  


I. All chains, cable, shackles, and connecting links shall be the size and capacity shown on 
the drawings.


J. Galvanizing shall be by the hot dip method according to ASTM Specifications A-123 and 
A-153.


K. Welding rods shall conform to AWS E70XX grade.  Sizes shall be as indicated on the 
drawings.


L. Anchor bolts shall be as indicated on drawings.  Stainless steel Anchor bolts up to and 
including 5/8” diameter shall conform to ASTM F593 Alloy group 2, Condition CW1.  
Anchor bolts larger than 5/8” diameter shall conform to ASTM F593 Alloy group 2, 
Condition CW2.


PART 3 EXECUTION


3.01 FABRICATION


A. Fabrication shall conform to AISC Specification for the Design, Fabrication, and 
Erection of Structural Steel for Buildings.


B. Workmanship shall be equal to standard commercial practice.


C. All materials shall be clean and straight.  Each assembly shall be accurately fabricated to 
the lines and dimensions called for and shall be free from undue twists, bends, warping, 
distortion, and other irregularities.


D. Fabricate products in a fully equipped facility capable of producing a high grade of metal 
fabrication work.  All work shall be straight and true, and free from warpage and other 
defects.  Joints, covers, copes, and miters shall be accurately and neatly cut, machined, 
field, and fitted.
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E. Carry out bolting and welding in accordance with latest approved methods, with due 
consideration for strength and appearance of finished product.  All welding shall be done 
by certified welders.


F. All steel shall be free from imperfections, dirt, loose scale, paint, oil, or other foreign 
substances.


G. All material shall be fabricated to within + or - 1/8 inch of their theoretical dimensions as 
shown on the drawings.


3.02 INSTALLATION


A. Installation shall conform to AISC Specification for the Design, Fabrication, and Erection 
of Structural Steel for Buildings.


B. Parts covered by this specification shall be installed in the work as shown on the 
drawings.


C. No cutting or burning of steel shall be done to install fasteners without approval of the 
Engineer.


D. All epoxy anchors shall be installed fully in accordance with manufacturer’s 
recommendations including hole drilling, cleaning and anchor installation.


E. Store materials on skids, not on ground, in such a fashion as to prevent bending, twisting, 
or similar damage.  Do not dump steel off truck.


F. Clean installed work from weld spatter, dirt and other foreign materials.  Protect installed 
work as required from damage by subsequent building operations.


G. Joints are to be square, tight, and well-fastened with all members assembled in 
accordance with the Contract Drawings.


3.03 HOT DIP GALVANIZING


A. Galvanizing shall be by the hot dip method according to ASTM Specifications A-123 and 
A-153.


B. Repair of hot dip galvanizing shall be using zinc rich paint.  Zinc rich paint shall be an 
organic zinc-rich coating containing 95% metallic zinc, by weight in the dried film.


3.04 DEFECTIVE WORK


A. The following shall be grounds for rejection and shall be removed and replaced or 
corrected as directed by the Engineer at no additional cost to The Authority:


1. Any damaged or improperly fabricated parts.


2. Any parts improperly installed in the work.


3. Any items found not to have the proper coating.


4. Otherwise not according to Contract Documents.
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SECTION 06 13 00


HEAVY TIMBER CONSTRUCTION


PART 1 GENERAL


1.01 SCOPE OF WORK


A. Work under this Section, without limiting the generality thereof, consists of the 
furnishing and installation of all materials itemized under MATERIALS in this Section, 
equipment, labor, transportation facilities, and all operations and adjustments required for 
the complete and operating installation as indicated on the Drawings, stipulated in the 
Specifications and as reasonably implied by either or both.  This includes, but is not 
limited to the following: 


1. Timber deck and curb


2. Timber railings


3. Timber treatment and all hardware, spacers and fasteners


B. Should drawings not agree within themselves or the specifications, the greater quantity, 
or superior quality of work or materials shall be included.


1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS:


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


1. Concrete Deck under REINFORCED CONCRETE – BRIDGES, SECTION 03 
31 30


2. Timber Fasteners under MISCELLANEOUS METALS, SECTION 05 50 13


3. Timber Treatment under TIMBER TREATMENT, SECTION 06 13 00.01.


4. Decking spacers under COMPOSITE ELEMENTS, SECTION 07 70 00.


B. Examine all Drawings and all Sections of the Specifications for requirements and 
provisions affecting the work of this Section.


1.03 QUALITY ASSURANCE


A. Except as noted all work shall conform to the latest editions of the following codes, 
specifications and standards:


1. Southern Pine Inspection Bureau (SPIB)


2. West Coast Lumber Inspection Bureau (WCLIB)


3. Western Wood Products Association (WWPA)


4. National Forest Products Association (NFPA)


5. American Society for Testing and Materials (ASTM)


6. Commonwealth of Massachusetts State Building Code (CMSBC)
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7. American Institute of Timber Construction (AITC)


1.04 SUBMITTALS


A. Certification of timber species.


B. Certification of timber treatment


1.05 PRODUCT DELIVERY, STORAGE AND HANDLING


A. All timber shall be stored in stacks such that there is an air space beneath the material, 
and situated to prevent the timber from being exposed to standing water.


B. The material shall be stored on site in an area which will be designated by the Owner.


C. Timber shall be handled in an approved manner such that the material will not be 
damaged.


PART 2 PRODUCTS


2.01 MATERIALS


A. Treated Timber:


1. Unless otherwise specified on the Contract Drawings, all treated timber to be 
used shall be No. 2 dense SR Southern Pine as graded by SPIB and with design 
values per NFPA National Design Specification or the equivalent for Douglas Fir 
as graded by WCLIB and WWPA.


B. Tropical Hardwood


1. All tropical hardwood shall be Ipe, supplied by a company that stresses the need 
for low impact forestry operations, ensuring that its forestry extraction is state of 
the art while constantly monitoring the effect of its logistics systems on 
watershed management and its use of biodegradable wood preservatives.


2. Tropical hardwoods shall be supplied by a company that operates in the Guiana 
Shield countries and in conformity with the International Conventions and 
National Forestry Regulations relating to the management of forestry 
concessions. Company shall enforce the protection of the endangered species 
listed by CITES (Convention on Trade in Endangered Species) and the 
biodiversity of the ecosystems. It respects the Intellectual Property Rights of the 
Indigenous Peoples, whose communities are the beneficiaries of the Company’s 
field operation.


3.


C. All timber shall be new and supplied with nominal dimensions unless otherwise noted.


D. All timber fasteners shall meet ASTM A-307 and shall be hot dipped galvanized in 
accordance with ASTM A-123 and A-153


E. All timber shall be treated in conformance with TIMBER TREATMENT, SECTION 06 
13 00.01.
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F. All new Southern Yellow Pine timber members to which the public may be exposed 
(decking, handrails, benches, similar) shall be treated with alkaline copper quaternary 
(ACQ) in accordance with AWPA Standards for material subject to salt water use and 
shall obtain a green tint due to the treatment.


PART 3 EXECUTION 


3.01 PREPARATION


A. Prior to installation all demolition affecting the new work shall be completed.


3.02 INSTALLATION


A. Joints are to be square, tight and well-fastened with all members assembled in accordance 
with the Contract Drawings.


B. Holes for bolts shall be drilled the same size as the bolt before galvanizing.  Holes shall 
be swabbed with 2 coats of sealing compound as specified herein before installing the 
bolts.


C. Bolts shall be tightened to provide a solid connection.  No more than 1 washer shall be 
installed under the bolt head or nut.  Bolt threads shall project no more than one bolt 
diameter beyond the nut.


D. All timber shall be cut and fit in such a manner as to have full bearing over the entire 
contact surface. 


E. All cut faces of timber shall be coated with a minimum of 2 coats of sealing compound as 
specified herein before installation.  This includes modified timber wale.


PART 4 MEASUREMENT AND PAYMENT


4.01 METHOD OF MEASUREMENT


A. Method of Measurement


No separate measurement or payment will be made for the work in this Section.  
Measurement and Payment for these items shall be included within the work it is 
associated with.


END OF SECTION
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SECTION 07 70 00


COMPOSITE ELEMENTS


PART 1 GENERAL


1.01 SCOPE OF WORK


A. Work under this Section, without limiting the generality thereof, consists of the 
furnishing and installation of all materials itemized under MATERIALS in this Section, 
equipment, labor, transportation facilities, and all operations and adjustments required for 
the complete and operating installation as indicated on the Drawings, stipulated in the 
Specifications and as reasonably implied by either or both.  This includes, but is not 
limited to the following: 


1. Fiber Reinforced Polymer (FRP) composite grating


2. FRP Deck Spacers


B. Should drawings not agree within themselves or the specifications, the greater quantity, 
or superior quality of work or materials shall be included.


1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS:


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


1. Concrete deck under Section 03 31 30, REINFORCED CONCRETE


2. Steel Beams under Section 05 50 00 METAL FABRICATIONS


3. Timber Fasteners under MISCELLANEOUS METALS, SECTION 05 50 13


B. Examine all Drawings and all Sections of the Specifications for requirements and 
provisions affecting the work of this Section.


1.03 QUALITY ASSURANCE


A. Except as noted all work shall conform to the latest editions of the following codes, 
specifications and standards:


1. ASTM – Specifications for the American Society for Testing and Materials


2. ASTM D3039 – Tensile Properties of Plastics


3. ASTM D790 – Flexural Properties of Unreinforced and Reinforced Plastics


4. ASTM D3917 – Dimensional Tolerances of Thermosetting Glass-Reinforced 
Plastic Pultruded Shapes


5. ASTM D4385 – Classifying Visual Defects in Thermosetting Reinforced Plastic 
Pultruded Products


6. Commonwealth of Massachusetts State Building Code (CMSBC)
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B. Comply with all rules, regulations, laws and ordinances of the State of Massachusetts, 
and all other federal, state, and local authorities having jurisdiction.  All labor, materials, 
equipment and services necessary to make work comply with such requirements shall be 
provided without additional cost to Owner.


C. Field Monitoring


1. All composite elements shall be observed and/or tested prior to installation.  
Observations and/or testing shall include:


a. Checking elements for condition and general straightness:  Elements 
with cracks, kinks or that have excessive bowing or camber shall be 
rejected.


b. Checking elements for lamination flaws or other defects:  Elements 
showing evidence of lamination flaws or other defects shall be rejected.


1.04 SUBMITTALS


A. Submit to the Engineer for review and approval the following items:


1. Manufacturer shall submit most recent product brochure for the composite 
product to be provided and recommendations for method of installation based on 
the actual site conditions.


B. Certificates


1. Certify that materials are new and meet or exceed specification requirements by 
submitting a notarized copy of chemical and physical tests results.


1.05 PRODUCT DELIVERY, STORAGE AND HANDLING


A. All timber shall be stored in stacks such that there is an air space beneath the material, 
and situated to prevent the timber from being exposed to standing water.


B. The material shall be stored on site in an area which will be designated by the Owner.


C. Timber shall be handled in an approved manner such that the material will not be 
damaged.


PART 2 PRODUCTS


2.01 MATERIALS


A. FRP grating, plastic bridge seats, and deck spacers shall be new and shall be free from 
defects which would adversely affect the performance or maintainability of individual 
components or of the overall assembly or structure. Materials not specified herein shall 
be of the same or higher quality used for the intended purpose in commercial practice.


B. Polymer (resin) – Resin shall contain U.V. stabilizers to provide sufficient resistance to 
ultra violet light degradation.


C. Reinforcement – The glass reinforcement shall be in the form of continuous roving, 
woven roving or stitched fabrics, and surface matting.


D. Color of FRP grating shall be approved by Owner.
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PART 3 EXECUTION 


3.01 PREPARATION


A. Prior to installation all demolition affecting the new work shall be completed.


3.02 INSTALLATION


A. Coordinate work with that of all other trades affecting or affected by work of this Section. 
Cooperate with such trades to assure the steady progress of all work under the Contract.


B. (FRP) composite grating shall be field installed with clips provided by the manufacturer.


C. Plastic bridge seats shall be installed in accordance with all applicable building codes, 
and specifications and provide full bearing for the new and existing steel beams.


D. Plastic deck spacers shall be installed in accordance with all applicable building codes, 
and specifications and provide full bearing for the new decking.


E. Reparability – If damaged, any proposed repair must be approved by the Engineer. All 
repairs shall be per the manufacturer’s recommendations and directions.


PART 4 MEASUREMENT AND PAYMENT


4.01 METHOD OF MEASUREMENT


A. Method of Measurement


No separate measurement or payment will be made for the work in this Section.  Measurement 
and Payment for these items shall be included within the work it is associated with.


END OF SECTION
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SECTION 07 92 00 


 


JOINT SEALANTS 


 
 
PART 1 – GENERAL 
 
1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 
1, GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 


 
B. Examine all Contract Documents and all other Sections of the Specifications for 


requirements therein affecting the work of this trade. 
 
1.02 SUMMARY 
 


A. The work of this Section consists of providing all equipment and materials to caulk and seal 
joints, as indicated on the Contract Documents and as specified. Including, but do not limited 
to: 
 
1. Sealing of expansion joints and all other joints in exterior construction indicated to 


receive joint sealer. 
 
2. All other exterior sealing called for, or reasonably inferred from the Contract Documents, 


and as required to provide weather tight conditions in exterior assemblies. 
 


B. The work of this contract shall also include coordination and cooperation with preceding, on-
going construction contracts by other trades.  Cooperation and coordination with other 
disciplines, trades and contractors is an essential component of the work of the Contract.  No 
additional payment will be made to the contractor to perform all required and necessary 
cooperation and coordination with other disciplines, trades, and contractors. 


 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


 
1. Section 32 28 00, SITE IMPROVEMENTS 
2. Section 32 13 13, CONCRETE PAVEMENT 
3. Section 03 30 00, CAST-IN-PLACE CONCRETE 
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1.04 REFERENCES 
 


A. The following standards shall apply to the work of this Section. 
 


1. American Society for Testing and Materials (ASTM): 
C 920 Specifications for Elastomeric Joint Sealants 
C 1193 Guide for Use of Joint Sealants 
D 412 Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and 


Thermoplastic Elastomers - Tension 
D 624 Test Method for Tear Strength of Conventional Vulcanized Rubber and 


Thermoplastic Elastomers 
 
1.05 SUBMITTALS 
 


A. Product Data:  Submit manufacturer's printed product data, specifications, standard details, 
installation instructions, use limitations and recommendations for each sealant material used.  
Provide certifications that sealant materials comply with specified requirements. 


 
B. Initial Selection Samples:  Submit samples manufacturer's color charts showing complete 


range of colors, textures, and finishes available for each material used.  Color shall match 
concrete. 


 
1.06 COMPATIBILITY 
 


A. Provide sealant and sealant joint backing materials suitable for the use intended and 
compatible with the materials with which they will be in contact.  Compatibility of sealant and 
accessories shall be verified by the sealant manufacturer. 


 
1.07 QUALITY ASSURANCE 
 


A. Source:  For each sealant material type required for the work of this Section, provide primary 
materials that are the product of one manufacturer.  Provide secondary or accessory 
materials that are acceptable to the manufacturers of the primary materials. 


 
1.08 PROJECT CONDITIONS 
 


A. Weather:  Perform work of this Section only when existing or forecasted weather conditions 
are within the limits established by manufacturers of the materials and products used. 


 
B. Substrates:  Proceed with work only when substrate construction and penetration work is 


complete. 
 
1.09 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 


A. Materials under this Section shall be delivered to and stored at the job site in unbroken 
factory sealed containers with labels intact. 


 
1.10 WARRANTY 
 


A. Furnish joint sealant manufacturer's written single-source performance warranty that joint 
sealant work will be free of defects related to workmanship or material deficiency for 5 years 
from date of Substantial Completion of the Project. 
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PART 2 – PRODUCTS 
 
2.01 GENERAL REQUIREMENTS 
 


A. Before installation check each sealant for compatibility with adjacent materials and surfaces 
and with indicated exposures.  Select sealers that are recommended by manufacturer for 
each application indicated.  Where exposed to pedestrian or vehicular traffic, provide 
sealants that are non-tracking and are strong enough to withstand the traffic without damage. 


 
B. Provide colors as selected by Owner’s Representative from manufacturer's standard and 


special colors.  Where specifically requested, provide custom color matches. 
  


2.02 SELF-LEVELING POLYURETHANE SEALANT 
 


A. Provide two or more part, self-leveling, polyurethane based elastomeric sealant, complying 
with ASTM C 920, Type 1 Class A, having Shore A hardness of not less than 30 when tested 
according to ASTM C 920, cured modulus of elasticity at 50 percent elongation of not more 
than 150 psi, when tested according to ASTM D 412, and tear resistance of not less than 50 
pounds per inch when tested according to ASTM D 624. 


 
B. Where joint surfaces contain bituminous materials, provide modified sealants which are 


compatible with bituminous materials encountered. 
 
C. Provide one of the following products that meet or exceed specified requirements: 


1. Pecora Urexpan NR-200. 
2. Mameco Vulkem 245 or 255. 
3. Sika 2C, SL. 
4. Sonneborn Sonolastic PvJtSt. 
5. Tremco THC 900. 
 


D. Extent:  Provide self-leveling polyurethane sealant for paving joints and at anchor bolts for 
site improvements.  


 
2.03 NON-SAG POLYURETHANE SEALANT 
 


A. Provide multi-part, non-sag, polyurethane based elastomeric sealant, complying with ASTM 
C 920 Type M, Grade NS, Class 25, having Shore A hardness of 20 to 30, cured modulus of 
elasticity at 50 percent minimum elongation of not more than 75 psi, and tear resistance of 
not less than 50 pounds per inch when tested according to ASTM D 624.  


 
B. Provide one of the following products that meet or exceed specified requirements: 


1. Mameco International Vulkem 227. 
2. Harry S. Peterson Co. Iso-Flex 2000. 
3. Sika Sikaflex 2c NS. 
4. Sonneborn Sonolastic NP 2. 
5. Tremco Dymeric. 
 


C. Where joint requires 50 percent movement capabilities, provide Tremco Dymeric Plus, or 
equal product approved by Owner’s Representative. 
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D. Extent:  Provide non-sag polyurethane sealant for any vertical concrete to concrete joints, 
masonry to masonry joints, and other joints not indicated to be sealed with another type of 
sealant. 


 
2.04 MISCELLANEOUS MATERIALS 
 


A. Primer:  Provide primer recommended by sealant manufacturer for surfaces to be adhered 
to. 


B. Bond Breaker Tape:  Provide polyethylene or other plastic tape recommended by sealant 
manufacturer to prevent three-sided adhesion. 


 
C. Backer Rod: Provide compressible rod of durable nonabsorptive material recommended by 


sealant manufacturer for compatibility with sealant.  Provide products of one of the following 
manufacturers: 
1. Backer Rod Manufacturing and Supply Co. 
2. Dow Chemical Co. 
3. W. R. Meadows, Inc. 
4. Williams Products, Inc. 
5. Woodmont Products, Inc. 
 


D. Joint backing for general use at joints in horizontal surfaces shall consist of two rows of butyl 
rubber or neoprene foam rod in contact with one another, and each compressed to 
approximately 2/3 original width when in place. 


 
E. Provide miscellaneous materials of type that will not bleed through sealant, discolor surface, 


or produce other deleterious effects.  Select size to provide compression to approximately 
2/3 original width when in place.  Provide backing material profile concave to the rear of the 
sealant, and equipped with a bond-breaking film. 


 
 
PART 3 – EXECUTION 
 
3.01 INSPECTION 
 


A. The Installer shall examine substrates and conditions under which this work is to be 
performed and notify Contractor, in writing, of conditions detrimental to proper completion of 
work.  Do not proceed with work until unsatisfactory conditions are corrected.  Beginning of 
sealant work indicates Installer's acceptance of joint surfaces and conditions. 


 
3.02 PREPARATION 
 


A. Strictly comply with manufacturers' instructions and recommendations, except where more 
restrictive requirements are specified in this Section. 


 
B. Clean joint surfaces immediately before installation of sealants, primers, tapes and fillers.  


Remove substances which could interfere with bond.  Etch or roughen joint surfaces to 
improve bond.  Surfaces which have been given protective coatings and those that contain 
oil or grease shall be thoroughly cleaned with xylol or MEK solvent, with due precautions 
taken to minimize hazards. 


 
C. Unless otherwise indicated, use of sealants shall conform to ASTM C 1193. 
 
D. Tape or mask adjoining surfaces to prevent spillage and migration problems. 







 


  
Town of Marblehead, MA Joint Sealants 
Marblehead Rail Trail – Phase I                                                                               07 92 00 - 5  


 
E. Prime surfaces as recommended by sealant manufacturer. 
 


3.03 INSTALLATION 
 


A. Provide backer rods for joint sealants except where specifically recommended against by 
sealant manufacturers. 


 
B. Prevent three-sided adhesion by use of bond breaker tapes or backer rods. 
 
C. Force sealant into joints to provide uniform, dense, continuous ribbons free from gaps and air 


pockets.  Completely wet both joint surfaces equally on opposite sides. 
 
D. Except in hot weather, make sealant surface slightly concave.  Install sealants so that 


compressed sealants do not protrude from joints.  Dry tool sealants to form a smooth dense 
surface.  At horizontal joints form a slight cove to prevent trapping water. 


 
E. Provide sealants to depths indicated, or if not indicated, follow manufacturer's 


recommendations. 
 
F. Protect sealant from vandalism while curing. 


 
3.04 EXTENT OF SEALANT WORK 
 


A. General Extent: Seal joints indicated, and all interior and exterior joints, seams, and 
intersections between dissimilar materials.  Provide elastomeric sealant installation with 
backer rod in all exterior expansion joints. 


 
B. Exterior Sealing:  Without limitation, the work of this Section includes sealing the following: 


1. Concrete to vertical structure or anchoring system. 
2. Concrete to concrete joints. 
3. Joint fillers for all joints. 
4. All other joints as indicated on Contract Documents or as directed by Owner’s 


Representative. 
 
3.05 CURING 
 


A. Cure sealants in strict compliance with manufacturers' instructions and recommendations to 
obtain highest quality surface and maximum adhesion.  Make every effort to minimize 
accelerated aging effects and increase in modulus of elasticity.  Protect sealant from 
vandalism while curing. 


 
3.06 CLEANING AND PROTECTION 
 


A. Remove smears from adjacent surfaces immediately, as the work progresses.  Exercise 
particular care to prevent smearing or staining of surrounding surfaces which will be exposed 
in the finished work, and repair any damage done to same as result of this work without 
additional cost to Owner. 


 
B. Clean adjacent surfaces using materials and methods recommended by sealant 


manufacturer.  Where required, high pressure washing or the use of chemical cleaners shall 
be employed to clean adjacent surfaces. 
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C. Remove and replace work that cannot be successfully cleaned or work that is damaged or 
deteriorated. 


 
D. Provide temporary protection to ensure sealant work is not damaged following acceptance of 


sealant work. Protection may include covering of joints subject to damage during remainder 
of construction period. Remove protection immediately before final acceptance. 


 
 


END OF SECTION 
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SECTION 31 00 00 


 


EARTHWORK 


 


PART 1 – GENERAL 


 
1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 1, 
GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 


B. Examine all Contract Documents and all other Sections of the Specifications for requirements 
therein affecting the work of this trade. 


 
1.02 SUMMARY 
 


A. The work of this Section consists of providing labor, equipment, materials, incidental work, and 
construction methods necessary to complete the earthwork, as indicated in the Contract 
Documents and as specified herein and includes but is not limited to: 


 
1. Unclassified excavation 
2. Common trench excavation for conduit, piping, structures and pavement 
3. Fill materials, fill and compaction 
4. Rough grading 
5. Dust control 
6. Removal of surplus or unsuitable materials 
7. Preparation of subgrade for footings and surfacing 
8. Spreading, fine grading, and compaction of stabilized aggregate surfacing 


 
1.03 RELATED WORK UNDER OTHER SECTIONS 


 
A. The following items of related work are specified and included in other Sections of the 


Specifications: 
 


1. Section 02 41 13, SITE PREPARATION AND DEMOLITION AND DEMOLITION 
2. Section 31 25 00, EROSION CONTROL 
3. Section 32 15 00, STABILIZED AGGREGATE SURFACING 
4. Section 32 28 00, SITE IMPROVEMENTS 


 
1.04 REFERENCES 


 
A. The following standards shall apply to the work of this Section. 


 
1. Associated General Contractors of America, Inc. 


(AGC): Manual of Accident Prevention in 
Construction 


2. American Society for Testing and Materials (ASTM): 


 
D 422 Particle - Size Analysis of Soils 
D698-00a Standard Test Methods for Laboratory Compaction Characteristics of Soil 


Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 
D 1556 Density of Soil In-Place by the Sand Cone Method 
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D 1557 Test Method for Laboratory Compaction Characteristics of Soil Using 
Modified Method Effort 


D 2167 Density and Unit Weight of Soil In-Place by the Rubber Balloon 
Method D 2487 Classification of Soils for Engineering Purposes 
(Unified Soil Classification 


System) 
D 2922 Density of Soil and Soil-Aggregate In-Place by Nuclear Methods 


(Shallow Depth) 
D 2937 Density of Soil In-Place by the Drive-Cylinder Method 
D 3017 Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 


Methods (Shallow Depth) 
D 4318 Liquid Limit, Plastic Limit, and Plasticity Index of Soils 


 
3. Commonwealth of Massachusetts Department of Transportation (Mass 


DOT): Specifications - Standard Specifications for Highways and 
Bridges 


 
4. American Association of State Highway and Transportation Officials (AASHTO): 


 
T11 Material Finer than 75 um (No. 200) Sieve in Mineral Aggregates by 
Washing T27 Sieve Analysis of Fine and Course Aggregates 


 
1.05 SUBMITTALS 


 
A. Test Reports: In addition to test reports required under the Paragraph, Quality Control 


Testing Requirements of Part 1, submit the following: 
 


1. Mechanical gradation (sieve analysis) of each soil material proposed for fill and 
backfill from on-site materials and off-site borrow sources. Mechanical gradation 
shall be performed on off-site sources of fill and backfill materials using the same 
sieves as the materials specified. Mechanical gradation shall be performed on 
on-site fill and backfill materials using the same sieves or testing procedures as 
would be required for off-site borrow materials for which the on-site materials are 
proposed to replace. 


2. One optimum moisture-maximum density curve for each soil material. 
3. Report of actual unconfined compressive strength and/or results of bearing tests 


of each stratum tested. 
 


B. DIG SAFE – Submit to the Owner’s Representative a copy of the Contractor’s 
DIG SAFE certificate. 
 


1.06 QUALITY ASSURANCE 
 


A. Codes and Standards: Perform earthwork complying with requirements of authorities 
having jurisdiction. Comply with applicable requirements of NFPA 495. 


 
B. Pre-installation Conference: Conduct conference at Project site to comply with 


requirements of Division 1. 
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1. Before commencing earthwork, meet with representatives of  the  governing  authorities, 
Owner, Owner’s Representative, consultants, independent testing  agency,  and  other 
concerned entities. Review earthwork procedures and responsibilities including testing 
and inspection procedures and requirements.  Notify  participants  at  least  three  
working  days prior to convening conference. 


 
C. Compliance: Comply with local safety regulations and with provisions of "Accident 


Prevention in Construction" published by the Associated General Contractors of 
America, Inc. 


 
1.07 EXAMINATION OF EXISTING CONDITIONS 


 
A. The Contractor shall become thoroughly familiar with the existing conditions of the 


site, consult records and drawings of adjacent structures and of existing utilities and 
their connections, and note all conditions which may influence the work of this   
Section 31 00 00, EARTHWORK. 


 
1. Existing Utilities: Do not interrupt existing utilities serving facilities occupied by the 


Owner or others except when permitted in writing by the Owner’s Representative 
and then only after acceptable temporary utility services have been provided. 


2. Provide a minimum 48-hours notice to the Owner’s Representative and receive 
written notice to proceed before interrupting any utility. 


 
B. By submitting a bid, the Contractor affirms that he has carefully examined the site 


and all conditions affecting work under this Section 31 00 00, EARTHWORK. No 
claim for additional costs will be allowed because of lack of full knowledge of 
existing conditions. 


 
1.08 INFORMATION NOT GUARANTEED 


 
A. Information in the Contract Documents relating to existing conditions, natural 


phenomena, and existing utilities and structures is from the best sources presently 
available. Such information is furnished only for the information and convenience of the 
Contractor, and the accuracy or completeness of this information is not guaranteed. 


 
B. Contractor shall have examined existing conditions for himself during the bidding period, 


as no additional compensation will be made for errors and inaccuracies that may be 
found therein. 


 
1.09 PERMITS, CODES, AND SAFETY REQUIREMENTS 


 
A. Comply with all rules, regulations, laws and ordinances of the Town of Marblehead and 


City of Salem and State, and all other authorities having jurisdiction over the project site. 
All labor, materials, equipment and services necessary to make the work comply with 
such requirements shall be provided by the Contractor without additional cost to the 
Owner. 
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B. Comply with the provisions of the Manual for Accident Prevention in Construction of 
the Associated General Contractors of America, Inc., and the requirements of the 
Occupational Safety and Health Administration, United States Department of Labor. 


 
C. The Contractor shall procure and pay for all permits and licenses required for the 


complete work specified herein and shown on the Drawings. 
 


D. The Contractor shall not close or obstruct any street, sidewalk, or passageway without 
written permission from authorities having jurisdiction. The Contractor shall so conduct 
his operations as to interfere as little as possible with the use ordinarily made of roads, 
driveways, or other facilities near enough to the work to be affected thereby. 


 
E. The Contractor shall secure a DIG-SAFE permit number for the project to certify 


notification of gas, electrical and telephone utilities. All other affected utilities shall be 
contacted by the Contractor who shall secure notification receipts in accordance with 
requirements of Mass. General Laws, Chapter 370 of the Acts of 1963. Contractors 
shall notify "Dig-Safe" of contemplated excavation, demolition or explosive work in 
public or private ways, and utility company right-of-way or easement. This notification 
shall be made at least 72 hours prior to  the work. Such notice shall set forth the name 
of the street or the route number of said way and an accurate description of the 
location and nature of the proposed work. Contractor shall not commence work until 
"Dig-Safe" has responded. The work shall then be performed in such a manner, and 
with reasonable precaution taken to avoid damage to utilities under the surface in said 
areas of the work. Provide proof of DIG-SAFE contact to Owner’s Representative. 


 
1.10 PROTECTION OF EXISTING STRUCTURES AND UTILITIES 


 
A. Observe all rules and regulations governing the respective utilities in executing work 


under this   Section 31 00 00, EARTHWORK. The work shall be executed in such 
manner as to prevent any damage to adjacent property and any other property and 
existing improvements such as, but not limited to: streets, curbs, paving, utility lines and 
structures, monuments, benchmarks and other public and private property. Protect 
existing structures and foundations from damage caused by settlement, lateral 
movement, undermining, washout, and other hazards created by earthwork operations. 


 
B. In case of any damage or injury caused in the performance of the work, the Contractor 


shall, at his own expense, make good such damage or injury to the satisfaction of, and 
without cost to the Owner. Existing roads, sidewalks, and curbs damaged during the 
project work shall be repaired or replaced to their original condition at the completion of 
operations. The Contractor shall replace, at his own cost, existing benchmarks, 
monuments, and other reference points which are disturbed or destroyed. 


 
C. Buried structures, utility lines, and the like, including those which project less than 


eighteen inches above grade, which are subject to damage from construction 
equipment, shall be clearly marked to indicate the hazard. Markers shall indicate limits 
of danger areas, by means which will be clearly visible to operators of trucks and other 
construction equipment and shall be maintained at all times until completion of Project. 


 
D. Locate and mark underground utilities to remain in service before beginning the work. 


Protect all existing utilities to remain during operations. Do not interrupt existing utilities 
except when authorized in writing by authorities having jurisdiction. 
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E. When an active utility line is exposed during construction its location and elevation shall 
be plotted on the Record Drawing by the Contractor and both the Owner’s 
Representative and the Utility Owner notified in writing. 


 
F. Provide barricades, fences, lights, signs, and all other safety devices required for the 


protection of the public. 
 


1.11 DEFINITIONS 
 


A. Base Course: The layer placed between the subbase course and surface pavement in 
a paving system. 


 
B. Borrow: Soil material obtained off-site when sufficient approved soil material is not 


available from excavations. 
 


C. Drainage Fill: Course of washed granular material supporting slab-on-grade placed to 
cut off upward capillary flow of pore water. 


 
D. Embankment: Any area on the site where the Contractor is required to raise grades to 


proposed subgrade elevations. Embankments are placed in layers to a predetermined 
elevation and cross section. 


 
E. Excavation: The removal of material encountered to subgrade elevations and the 


reuse or disposal of materials removed. 
 


F. Finished Grade: Final grade elevations indicated on the Drawings. Spot elevations shall 
govern over proposed contours. Where not otherwise indicated, project site areas shall 
be given uniform slope between points for which finished grades are indicated or 
between such points and existing established grades. Spot elevations shall govern over 
proposed contours. No ponding of surfaces shall be allowed due to lack of improper 
pitches across surfaces that will not allow proper drainage to occur. 


 
G. Rough grade: The top surface of subbase or base courses such as gravel, crushed 


stone, ordinary fill, and the like, ready to receive the final surface material application. 
Unless stated otherwise, all rough grades shall represent compacted material depths, 
as specified herein. 


 
H. Soil: All earth materials, organic or inorganic, which have resulted from natural 


processes such as weathering, decay, and chemical action of in situ rock or the 
deposition of unconsolidated material in which more than 35 percent by weight will 
pass a No. 200 sieve. 


 
I. Surplus Materials: On-site materials not used during the course of construction. 


 
J. Structures: Footings, curbs, utility appurtenances, or other man-made stationary 


features constructed above or below ground surface. 


 
K. Structural Backfill: The designated material as indicated in the Contract Documents 


to attain the proposed grades abutting or adjacent to site structures. 
 


L. Subbase Course: The layer placed between the subgrade and base course in a paving 
system or the layer placed between the subgrade and surface of a pavement or walk. 
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M. Subgrade: The uppermost surface of an excavation or the top surface of a fill or 
backfill immediately below subbase course, drainage fill, or topsoil materials. 


 
N. Topsoil: The upper layer of the soil profile which is supporting the growth of 


vegetation as evidenced by the existence therein of numerous roots and other 
organic matter. 


 
O. Unauthorized Excavation: Removing materials beyond indicated subgrade elevations or 


dimensions without direction by the Owner’s Representative. Unauthorized excavation, 
as well as remedial work directed by the Owner’s Representative, shall be at the 
Contractor's expense. 


 
P. Unsuitable Material: Material which is classified as "unsuitable" shall be material having 


at least one of the following properties: 


 
1. Material with a maximum unit dry weight per cubic foot less than 90 lb. (40.9 


kg) as determined by ASTM D 1557. 
2. Material containing visible organic matter, topsoil, organic silt, peat, construction 


debris, frozen material, roots, and stumps. 
3. Material which has a Liquid Limit greater than 55 when tested in accordance with 


ASTM D 4318. 
4. Material designated in the field by the Owner’s Representative or the testing 


laboratory. 


 
Q. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as 


underground services within building lines. 
 


1.12 COORDINATION 
 


A. Prior to start of earthwork the Contractor shall arrange an on-site meeting with the 
Owner’s Representative for the purpose of establishing Contractor's schedule of 
operations and scheduling inspection procedures and requirements. 


 
B. As construction proceeds, the Contractor shall be responsible for notifying the Owner’s 


Representative prior to start of earthwork operations requiring inspection and/or testing. In 
the event that the Contractor does not notify the Owner’s Representative prior to the start of 
earthwork operations and inspections and tests are not made or performed by  the  Owner’s 
testing agents, the Owner’s Representative may require the Contractor to remove all 
earthwork performed without the necessary inspections and replaced under the  required  
supervision, review, inspections or tests at no additional cost to the Owner. 


 
C. The Contractor shall be responsible  for obtaining  test samples of earthwork  materials 


proposed  to be used and transporting them to the site sufficiently in advance of time 
planned for use of   these materials for testing of materials to be completed. Use of these 
proposed materials by the Contractor prior to testing and approval or rejection shall be at 
the Contractor's risk. 


 
D. The Contractor shall coordinate earthwork with other trades as required. 
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PART 2 – PRODUCTS 


 
2.01 SOURCE OF MATERIALS 


 
A. Material shall be obtained from off-site sources, to the extent that suitable material 


is not available from on-site excavation. 
 


2.02 SOIL MATERIALS 
 


A. General: Provide approved borrow soil materials from off-site when sufficient 
approved soil materials are not available from excavations. Gradation requirements 
shall be determined by AASHTO T11 and T27. 


 
1. Borrow material from on-site or off-site sources shall contain salt levels less than 1.0 


milliohms/cm as measured by electrical conductivity (EC2) of a 1:2 soil-water 
suspension (Test minus sieve #4 material.). Borrow material with levels of salt in 
excess of this level   will be considered unsuitable material and shall be removed 
from the site by the Contractor at no additional cost to the Owner. 


 
2. Borrow material from on-site and off-site sources shall contain levels of heavy 


metals or PCB less than the following levels: 
 


Toxic Elements Maximum Concentration (mg/kg dry weight) 
Arsenic 30 


Boron 300 


Cadmium 14 


Chromium 1000 
Copper 1000 


Lead 300 


Mercury 10 


Molybdenum 10 
Nickel 200 


Selenium 36 


Zinc 2500 


PCBs 1 


 
Borrow material with levels of heavy metals and PCBs in excess of these levels 
will be considered unsuitable material and shall be removed by the Contractor 
from the site and disposed of legally at no additional cost to the Owner. 


 
3. Satisfactory Soil Materials: ASTM D 2487 soil classification groups GW, GP, 


SW, and SP; free of rock or gravel larger than 2 in. in any dimension, debris, 
waste, frozen materials, vegetation and other deleterious matter. 


 
4. Unsatisfactory Soil Materials: ASTM D 2487 soil classification groups GC, 


GM, SC, SM, ML, MH, CL, CH, OL, OH, and PT. 
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5. Backfill and Fill Materials: Satisfactory soil materials as described above. On-site 
material for use in compacted backfill shall be natural, inorganic, granular soil, 
taken from areas of excavation after stripping of topsoil and removal of 
unsatisfactory soil materials as described above. 


 
Use only backfill materials meeting the requirements of satisfactory soil materials 
that are free from rocks greater than 4in. in diameter or length, which have largest 
dimension no greater than ¾ lift thickness or are no greater than ½ cubic foot in 
volume. Do not use any foreign matter, such as construction debris, trash, wood, 
roots, leaves, sod, organic matter, or soft clay and silt. Sound pieces of building 
stone, masonry, and concrete from on-site sources subject to the same size 
limitations as stone, may be employed in backfill. 
Individual pieces shall be mixed into general backfill material, leaving no voids 
between pieces. Backfill shall be clean, non-organic material, of non-swelling 
character, capable of being readily compacted to form a solid, stable 
embankment. Materials containing ice or frozen lumps shall not be employed. 


 
Backfill and fill materials for use under planted areas shall be free draining materials 
that drain at a rate greater than or equal to one inch per hour after compaction to 
the specified levels. 


 
B. Ordinary borrow shall conform to ASTM D2487 soil classification groups GW, GP, 


SW, and SP, and be well graded, natural inorganic soil, meeting the following 
requirements: 


 
1. It shall be free of organic or other weak or compressible materials, of frozen 


materials, and of stones larger than 4 inches (250 mm) maximum dimension. 
2. It shall be of such nature and character that it can be placed to form 


embankments and compacted to the specified densities in a reasonable length 
of time. 


3. It shall be free from highly plastic clays, from all materials subject to decay, 
decomposition, or dissolution and from cinders or other materials which will corrode 
piping or other metal. 


4. It shall have a maximum dry density of not less than 100 lbs. Per cubic foot. 
5. Material from excavation on the site may be used as ordinary fill if it meets the 


above requirements and is approved by the Owner’s Representative. 
 


C. Gravel borrow shall consist of inert material that is hard, durable stone and coarse 
sand, free from loam and clay, surface coatings, and deleterious materials. Gradation 
shall conform to M1.03.0, Type c, the following: 


 
Sieve No. % Passing by 


Weight 
1/2” (12.5mm) 50-85 
#4 (4.75mm) 40-75 


#50 (300um) 8-28 


#200 (75um) 0-10 


 
Maximum size of stone in gravel shall be 2 inches largest dimension. 
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D. Three-quarter inch crushed stone shall consist of inert angular material derived from 
a stone quarry that is hard, durable, washed stone, free of deleterious materials. 
Gradation shall conform to M2.01.4, and the following: 


 
Sieve Size % Passing by 


Weight 
1” (25 mm) 100 


3/4” (19 mm) 90-100 


1/2” (12.5 mm) 10-50 


3/8” (9.5 mm) 0-20 


#4 (4.75 mm) 0-5 


 
E. Three-quarter inch washed stone shall be washed stone complying with the gradation 


of three- quarter inch crushed stone (as per Section 2.02D), free from shale, clay, 
organic materials and debris. Not more than 2% of satisfactory material passing a No. 
200 Sieve will be allowed to adhere to the stone. 


 
F. Half-inch inch washed stone shall be washed stone complying with the gradation of 


half-inch crushed stone (as per Section 2.02D), free from shale, clay, organic materials 
and debris. Not more than 2% of satisfactory material passing a No. 200 Sieve will be 
allowed to adhere to the stone. 


 
G. Two to three inch aggregate shall consist of the following material: 


1. Durable crushed rock consisting of angular fragments obtained by breaking and 
crushing solid or shattered natural rock, and free from a detrimental quantity of thin, 
flat, elongated, or other objectionable pieces. 


2. The stone shall be reasonably free from clay, loam or deleterious material. 


 
H. Dense Graded Crushed Stone shall consist of inert angular material derived from a 


stone quarry that is hard, durable stone and stone screenings, free from loam and clay, 
surface coatings, and plastic materials. Gradation shall conform to M2.01.7 and the 
following: 


 


 
 Sieve No. % Passing by 


Weight 


2” (50 mm) 100 


1-1/2” (37.5 mm) 70-100 


¾” (19.0 mm) 50-85 


#4 (4.75 mm) 30-55 


#50 (300 um) 8-24 


#200 (75 um) 3-10 
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2.03 USES OF MATERIALS 
 


A. Uses of Fill Materials: Fill materials listed above shall be utilized as follows and as 
otherwise indicated on the Drawings, specified or directed. 


 
1. Gravel Borrow: 


a. Base below precast concrete curb cradle. 


b. Backfill for footings. 


c. As shown on the Contract Documents. 


 
2. Three-Quarter Inch Crushed Stone: 


a. Base below poured-in-place rubber safety surfacing. 


b. As shown on the Contract Documents. 
 


3. Three-Quarter Inch Washed Stone: 


a. Infiltration strip. 


b. As shown on the Contract Documents. 


 
4. 1-1/2 washed crushed stone 


a. Construction entrance 


b. Dry well 


c. As shown on the Contract Documents 


 


5. Two to Three Inch Aggregate: 


a. Construction entrance. 


b. As shown on the Contract Documents. 


 
6. Ordinary Borrow: 


a. For footings and structures. 


b. General site fills. 


c. As shown on the Contract Documents. 


 
7. Backfill and Fill Materials: 


a. For footings and structures. 


b. General site fills. 


c. As shown on the Contract Documents. 
 


8. Dense Graded Crushed Stone: 


a. Base for pre-cast concrete curb. 


b. As shown on the Contract Documents. 


 
2.04 GEOTEXTILE FABRIC 


 
A. Geotextile fabric for use in construction of drainage strip and base for construction 


entrance shall be Mirafi 140N lightweight non-woven geotextile as manufactured by 
Tencate, www.tencate.com, (888) 795-0808, 368 South Holland Drive, Pendergrass 
GA 30567, OR APPROVED EQUAL. 
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PART 3 – EXECUTION 


 
3.01 PREPARATION 


 
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 


caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 


 
B. Protect existing play equipment to remain and relative footings during all earthwork in 


their vicinity, damage caused by settlement, lateral movement, undermining, washout, 
and other hazards created by earthwork operations. Any damage shall by corrected, 
per manufacturer’s recommendations, at no additional cost to the Owner. 


 
C. Protect subgrade and foundation soils against freezing temperatures or frost. Provide 


protective insulating materials as necessary. 
 


D. Install erosion control measures to prevent erosion or displacement of soils and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways. Erosion control measures shall be as specified in Section 31 25 00, 
EROSION CONTROL. 


 
E. Tree protection shall be as specified in Section 02 41 13, SITE PREPARATION 


AND DEMOLITION. 
 


3.02 GRADES AND ELEVATIONS 
 


A. Contractor shall verify and lay out all grades as shown on the Drawings. Grade marks 
shall be reviewed and approved by the Owner’s Representative including subgrade and 
finished grade. 


 
B. The Contract Documents indicate, in general, alignments, grade elevations and invert 


elevations. Establish the lines and grades in conformity with the Drawings. The 
Owner’s Representative, however, may make such adjustments in the field in grades 
and alignments as are found necessary in order to avoid interference with any special 
conditions encountered. 


 
 


C. Establish and maintain suitable stakes over all areas to be graded as directed, 
specified or required. Maintain sufficient reference points at all times during 
construction to properly perform the contract installation. 


 
3.03 UNCLASSIFIED EXCAVATION 


 
A. The work of excavation shall be conducted at such locations, at such rates of 


progress and in such a manner as will ensure the continued progress of the work, 
with a minimum inconvenience to the general public. 
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B. All material encountered during excavation shall be unclassified excavation and shall 
include the removal of a volume of boulders up to 2 cubic yards, earth, rock, concrete, 
covered pavements, abandoned utilities, abandoned foundations and all miscellaneous 
materials encountered as required for excavation. Unclassified excavation shall include 
the hand removal, including jack hammering, of up to 5 CY of ledge (no blasting), and 
its replacement with gravel borrow if the ledge comes out larger than the desired 
excavation. Ledge or  boulders are not currently expected; the test pit procedures 
specified in 1.05C herein should reveal the presence of ledge prior to the actual 
beginning of site work. The sequences of all excavation operations shall be such as to 
ensure the most efficient reuse of acceptable excavated borrow materials for particular 
improvement application. Acceptable materials shall be used or stockpiled for later use 
in backfill and subgrade preparation. 


 
C. Excavate all materials to the elevations, dimensions and form as shown in the Contract 


Documents and as specified for the construction of lawn and site improvements 
necessary for the completion of the site work. Excavate to elevations indicated or 
required within a tolerance of plus or minus 0.10 foot and as will allow footings to rest on 
firm, undisturbed earth or rock, free of loose materials, and as will permit rough grades 
to be at indicated or specified depths. Extend excavations a sufficient distance from 
structures for placing and removing concrete formwork, installing services and other 
construction, and for inspections. 


 
1. Excavations for Footings: Do not disturb bottom of excavation. Excavate by hand 


to final grade just before placing concrete reinforcement. Trim bottoms to required 
lines and grades to leave solid base to receive other work. 


 
D. Unauthorized Excavation: Fill unauthorized excavation under foundations or wall 


footings by extending indicated bottom elevation of concrete foundation or footing to 
excavation bottom, without altering required top elevation. 


 
1. Any excavation which has been carried, through error, beyond specified depths 


or dimensions, shall be backfilled by the Contractor at his own expense with 
compacted gravel borrow, concrete, or other material as directed by the 
Owner’s Representative. 


 
E. Hand Excavation: In general, machine excavation will be permitted with the exception of 


work in the vicinity of existing sidewalk, concrete pavement to remain, and trees to 
remain. Excavation to final grade shall be made in such a manner as to maintain the 
undisturbed bearing character of the soil exposed at the excavation level. 


 
F. Inspection: After completion of the excavation and prior to commencement of 


footings, pavements and concrete slab construction, the excavation will be inspected 
by the Owner’s Representative to ensure that foundation elevations have been 
reached. 


3.04 STOCKPILING 
 


A. Stockpiling: No excavation shall be deposited or stockpiled at any time so as to 
endanger portions of the new or an existing structure, either by direct pressure or 
indirectly by overloading banks contiguous to the operation. Stockpile soil materials 
away from edge of excavations. Material, if stockpiled, shall be stored so as not to 
interfere with the established sequence of the construction. If there is not sufficient area 
available for stockpiling within the limits of the project, the Owner’s Representative will 
identify another location onsite for stockpiling materials. As not time shall materials be 
stockpiled in areas designated on the Contract Documents as existing conditions to 
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remain and be protected. No excavation shall be deposited within existing tree 
protection zones. Stockpile soil materials without intermixing. Place, grade, and shape 
stockpiles to drain surface water away from existing drainage structures. Cover 
stockpiles to prevent wind-blown dust. Erosion control shall be as specified in Section 
31 25 00, EROSION CONTROL. 


 
B. All excavated material to be stockpiled prior to offsite disposal shall be stockpiled in a 


location approved by the Owner’s Representative. 
 


3.05 CONTAMINATED MATERIAL 


 
A. If during the course of excavation or other performance of the Work, materials on the 


project are encountered which may be contaminated or hazardous, stop work 
immediately and notify the Owner’s Representative by telephone within one hour of the 
discovery. Follow up telephone conversation with written correspondence delivered 
within 24 hours of discovery. 


 
3.06 FILLING, BACKFILLING AND COMPACTION 


 
A. Placing Fills and Compacting: 


 
1. Preparation: All areas to be filled or backfilled shall be free of vegetation, topsoil, wet 


materials, unsatisfactory soil materials, obstructions, deleterious materials, 
construction debris, refuse, compressible or decayable materials and standing water 
from ground surface prior to placing fills. Do not place fill when fill materials or 
material below it are frozen.     No fill materials containing ice or frozen lumps shall 
be used. 
a. Plow, furrow, till or break up sloped surfaces steeper than 1 vertical to 4 


horizontal so fill material will bond with existing surface. 


 
2. Remove all concrete formwork, temporary shoring, bracing, and sheeting prior to 


inspection by Owner’s Representative. If approved in writing by the Owner’s 
Representative, leave concrete formwork, temporary shoring, bracing, or sheeting 
in place. 


 
3. The Contractor shall notify the Owner’s Representative when excavation is ready for 


formal inspection. Filling and backfilling shall not be started until conditions have 
been approved by the Owner’s Representative. 


 
4. At the completion of excavation and before placing any fills, proof-roll compact 


subgrades to the same compaction levels required for placed fills as required 
hereinafter. Compaction procedure shall be approved by the Owner’s 
Representative. 
a. Notify Owner’s Representative when excavations have reached required 


subgrade. 


b. When test results determines that unforeseen unsatisfactory soil is present, stop 
excavation work immediately and contact the Owner’s Representative to 
determine whether or not to continue excavation work and replace the 
unsatisfactory soil material with compacted backfill or fill material as directed by 
the Owner’s Representative. 


 
5. Unforeseen additional excavation and replacement material will be paid according 


to the Contract provisions for changes in Work. 
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6. Reconstruct subgrade damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by the Owner’s Representative. 


 
7. Subgrade compaction shall be tested by the testing laboratory before proceeding 


further. 
 


8. All fill is to be placed "in-the-dry", to which end dewatering may be required. 
Spreading and drying of each layer may also be required. Dewatering, as 
necessary, shall be a part of the work of this Section 31 00 00, EARTHWORK, and  
shall be done at no additional cost to the Owner 


 
9. Conversely, if the testing laboratory determines that the fill is too dry for proper 


compaction, water shall be added to provide the specified optimum moisture 
content, as necessary for proper compaction. 


 
10. Compaction of each lift shall be as specified herein and as determined by ASTM 


Test, Designation D1556. Fill shall be placed in successive horizontal lifts no thicker 
than 6   inches in loose depth for material compacted by heavy compaction 
equipment, and not more than 4 inches in loose depth for material compacted by 
hand-operated tampers. Compact fill to the required density as specified in this   
Section 31 00 00, EARTHWORK. Maximum dry density shall be determined in 
accordance with  ASTM D1557, Method D. The following percentages of minimum to 
maximum dry densities shall be achieved for fill materials or prepared subgrades. 


 
Under footings, paved surfaces and other improvements: 


 
Minimum Maximum 


a. All fills 95% 98% 


b. Top twelve inches   
of subgrades in cut 95% 98% 


c. Fills within lawn and planting   
areas to within   
eighteen inches of   
finished subgrade 85% 90% 


d.     In lawns: Fills within lawn and 
planting  areas in top 
eighteen inches of finished 
grade 
 


80% 85% 


 
Maximum dry density for topsoils and loam shall be determined in accordance 
with ASTM D698. The following percentages of minimum to maximum dry 
densities shall be achieved for fill materials or prepared subgrades. 
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11. Place backfill and fill materials evenly on all sides of structures to required 


elevations. Place backfill and fill uniformly along the full length of each 
structure. 


 
12. In the case of lawn areas, compaction requirements for subgrades and fills 


shall be considered minimums and maximums within the density percentages 
called for, and any over-compaction of subgrades or fills which would be 
detrimental to lawn objectives shall be corrected by loosening subgrades or 
fills through tilling or other means and re- compacting to specified compaction 
limits. 


 
13. The Contractor shall notify the Owner’s Representative 3 days in advance 


when the rough grades are established and ready for formal inspection. No 
loam shall be placed on rough grades before inspection by the Owner’s 
Representative. 


 
3.07 AGGREGATE BASE COURSE FOR PAVEMENTS AND OTHER 


SURFACING 
 


A. Aggregate subbase and base courses for paving and the spreading, grading, and 
compaction methods employed shall conform to standard requirements for usual 
base course of this type for first class road work, and the following: 


 
1. Mass DOT Specifications Section 405, "Gravel Base Course". 


 
B. Compaction of aggregate base courses shall be to 95 percent of maximum 


density as determined by ASTM D 1557, Method D. Stone greater than 2 
inches shall be excluded from course. 


 
C. Width of base courses shall be greater than or equal to the width of pavement 


surface, if continuous lateral support is provided during rolling, and shall extend 
a distance of at least twice the base thickness beyond edge of the course 
above, if not so supported. 


 
D. Aggregate material shall be applied in lifts less than or equal to 6 inches thick, 


compacted measure. Each lift shall be separately compacted to specified 
density. 


 
1. Material shall be placed adjacent to wall, manhole, catch basin, and other 


structures only after they have been set to required grade and level. 


 
2. Rolling shall begin at sides and progress to center of crowned areas and shall 


begin on low side and progress toward high side of sloped areas. Rolling shall 
continue until material does not creep or wave ahead of roller wheels. 


 
3. Surface irregularities which exceed 1/2 inches measured by means of a. 


10 feet long straightedge shall be replaced and properly compacted. 
 


E. Subgrade, subbase course and base course shall be kept clean and 
uncontaminated. Less select materials shall not be permitted to become mixed 
with gravel or dense graded crushed stone. Materials spilled outside pavement 
lines shall be removed and area repaired. 







  
Town of Marblehead, MA Earthwork 
Marblehead Rail Trail – Phase I                                                                              31 00 00 - 16   
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F. Portions of subgrade or of construction above which become contaminated, 
softened, or dislodged by passing of traffic, or otherwise damaged, shall be 
cleaned, replaced, and otherwise repaired to conform to the requirements of this 
specification before proceeding with next operation. 


 
3.08 AGGREGATE BASE COURSE FOR FOOTINGS 


 
A. Compaction of aggregate base courses shall be to 95 percent of maximum 


density as determined by ASTM D 1557, Method D. Stone greater than 2 
inches shall be excluded from course. 


 
B. Width of base courses shall be greater than or equal to the width of footing 


surface, if continuous lateral support is provided during rolling, and shall extend 
a distance of at least twice the base thickness beyond edge of the course 
above, if not so supported. 


C. Aggregate material shall be applied in lifts less than or equal to 6 inches thick, 
compacted measure. Each lift shall be separately compacted to specified 
density. 


 
1. Material shall be placed adjacent to wall, manhole, catch basin, and other 


structures only after they have been set to required grade and level. 
2. Rolling shall begin at sides and progress to center of crowned areas and shall 


begin on low side and progress toward high side of sloped areas. Rolling shall 
continue until material does not creep or wave ahead of roller wheels. 


3. Surface irregularities which exceed 1/2 inches measured by means of a 
10 feet long straightedge shall be replaced and properly compacted. 


 
D. Subgrade, subbase course and base course shall be kept clean and 


uncontaminated. Less select materials shall not be permitted to become mixed 
with gravel or dense graded crushed stone. Materials spilled outside pavement 
lines shall be removed and area repaired. 


 
E. Portions of subgrade or of construction above which become contaminated, 


softened, or dislodged by passing of traffic, or otherwise damaged, shall be 
cleaned, replaced, and otherwise repaired to conform to the requirements of this 
specification before proceeding with next operation. 


 
3.09 PEA STONE SURFACING 


 
A. Contractor shall confirm placement of Timber Edge prior to the placement of any 


pea stone as specified in Section 32 28 00 SITE IMPROVEMENTS. 
 


B. Contractor shall collect existing pea stone gravel from all areas within the fenced 
dog park and outside the dog park fencing between the fence and perimeter 
walkway. 


 
C. Collected existing pea stone shall be re-spread to a consistent depth within the 


fenced area up to the existing ledge and bottom of slope, as shown on Drawings. 
 


D. Contractor shall spread new pea stone at a consistent depth of one inch within the 
same fenced area up to the existing ledge and bottom of slope, as shown on 
Drawings. 
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3.10 BACKFILLING OF TRENCHES AND STRUCTURES 
 


A. All requirements for description, placement, compaction and spreading of fill 
materials as specified in this Section 31 00 00, EARTHWORK, shall be applicable 
to backfilling operations for trenches and structures. If the Contractor encounters 
unsuitable soil materials at the specified depths during trench excavation, he shall 
contact the Owner’s Representative and request instructions before proceeding 
further. 


 
B. Approvals Prior to Backfilling: Do not commence backfilling operations for 


trenches and structures until all piping and other underground utilities or structures 
have been installed, tested and approved, concrete formwork, trash and debris, 
and temporary supports have been removed, and the locations of all pipe and 
appurtenances have been recorded. 


 
C. Placement in Trenches: Bedding materials as specified shall be placed to the full 


width of the trench as indicated on the Drawings. Place and compact initial 
backfill conforming to the specified material requirements to the height specified 
on the Drawings over the utility pipe. 


 
D. Backfill voids with satisfactory soil while installing and removing shoring and 


bracing. Bedding material shall be placed and compacted in maximum 6” lifts. 
 


E. Fill voids with approved backfill materials as shoring and bracing, and sheeting is 
removed. 


 
F. Place backfill on subgrades free of mud, frost, snow, or ice. 


 
G. Place and compact final backfill of satisfactory soil material to final subgrade 


elevation. 


 
3.11 STABILITY OF EXCAVATIONS 


 
A. Comply with local codes, ordinances, and requirements of authorities having 


jurisdiction to maintain stable excavations. 
 


3.12 ROUGH GRADING 
 


A. Rough grading shall include the shaping, trimming, rolling, and refinishing of all 
surfaces of the subbase and base courses in preparation for final, finish grading of 
pavements, surfacing, and site improvements as shown on the Drawings. All ruts 
shall be eliminated. Traffic of personnel and equipment across soil subgrade areas 
shall be prohibited following excavation to the required lines and grades. 


 


1. Shape subbase and base courses to required crown elevations and cross-slope 


grades. 
2. When thickness of compacted subbase or base course is 6 inches or less, 


place materials in a single layer. 
3. When thickness of compacted subbase or base course exceeds 6 inches, 


place materials in equal layers, with no layer more than 6 inches thick or less 
than 3 inches thick when compacted. 
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B. If, during the progress of the Work, any pipe, drain or other construction is 
damaged due to operations under this Contract, the Contractor shall repair all 
damage at no additional cost to the Owner and restore damaged areas to their 
original conditions. This applies to existing or new installed work. 


C. Do all other cutting, filling and grading to the lines and grades indicated on the 
Drawings.   Grade evenly to within the dimensions required for grades shown in the 
Contract Documents and as specified herein. No stones larger than 3 inches in 
largest dimension shall be placed in upper 6 inches of the subgrade. Fill shall be left 
in a compacted state at the end of the workday and sloped to drain. 


 
D. The Contractor shall bring all areas to grades as shown in the Contract 


Documents and in the details. The Owner’s Representative, however, may make 
such adjustments in grades and alignments as are found necessary to avoid 
special conditions encountered. 


 
E. No rubbish of any description shall be allowed to enter fill material. Such 


material shall be removed from the site. 
 


F. Wherever streets, lawns, or sidewalks or other items contained within or outside 
the Limit of Disturbance lines have been excavated in fulfilling the work required 
under this Contract, the Contractor shall furnish and install all materials necessary 
to bring finished surfaces level with the existing adjacent surfaces. All work shall 
be installed to match the existing conditions in accordance with the governing 
authority. Notify the proper authorities prior to restoring surfaces outside the Limit 
of Disturbance. 


 
G. Placed fill materials that become disturbed shall be regraded and re-compacted. 


Fill materials that become contaminated shall be removed and replaced, as 
directed by the Owner’s Representative. 


 
H. Contractor shall clean the subgrade of all stones greater than 2 inches and all 


debris and rubbish. Such material shall be removed from the site, not raked to 
the edges and buried. Notify the Owner’s Representative that the subsoil has 
been cleaned and request his/her attendance on site to review and approve 
subgrade conditions prior to spreading additional specified material over the 
subgrade. 


 
3.13 REMOVAL OF SURPLUS AND UNSUITABLE MATERIALS 


 
A.  Surplus excavated or surplus topsoil or off-site borrow materials not required to 


complete site construction and unsuitable excavated materials shall, unless 
directed otherwise by the Owner’s Representative, become the property of the 
Contractor who shall remove such materials from the site and legally dispose of it 
at no additional cost to the Owner. 


 
3.14 DRAINAGE AND DEWATERING 


 
A. The Contractor shall control the grading in areas under construction on the site so 


that the surface of the ground will properly slope to prevent accumulation of water 
in excavated areas and adjacent properties. Prevent surface water and 
subsurface or ground water from entering excavations, from ponding on prepared 
subgrade, and from flooding Project site and surrounding area. The Contractor 
shall grade and ditch the site as necessary to direct surface runoff away from 
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open excavations and subgrade surfaces. Positive drainage (minimum 1.0 
percent slope) shall be maintained at all times. 


 
B. Protect subgrade and foundation soils from softening and damage by 


rain or water accumulation. 
 


C. Should surface, rain or ground water be encountered during the operations, the 
Contractor shall furnish and operate pumps or other equipment, and provide all 
necessary piping to keep all excavation clear of water at all times and shall be 
responsible for any damage to work or adjacent properties from such water. All 
piping exposed above surface for this use shall be properly covered to allow foot 
traffic and vehicles to pass without obstruction. 


 
D. Water from excavations shall be disposed of in such a manner as will not cause 


injury to public health nor to public or private property, nor to existing work, nor to 
the work completed or in progress, nor to the surface of roads, walks, and streets, 
nor cause any interference with the use of the same by the public. Methods of 
disposal of pumped effluent shall not cause erosion or siltation. 


 
1. Install all erosion and sedimentation control as specified in Section 31 


25 00, EROSION CONTROL. 
 


E. There shall be sufficient pumping equipment, in good working order, available at 
all times to remove water. 


 
F. Where, in the opinion of the Owner’s Representative, pumping of excavations is 


not effective in maintaining a dry firm subgrade, provide other dewatering 
methods acceptable to the Owner’s Representative. 


 
3.15 FROST PROTECTION 


 
A. Do not excavate to full indicated depth when freezing temperatures may be 


expected, unless footings or slabs can be poured immediately after the excavation 
has been completed. Protect the excavation from frost if placing of concrete is 
delayed. 


 
B. Completed foundations that have not been backfilled shall be protected from 


freezing by temporary additional earth cover, insulating blankets, heaters, or other 
methods acceptable to the Owner’s Representative. 


 
C. Frozen material shall not be placed as fill or backfill. No work shall be installed 


on frozen ground. 
 


D. Should protection fail, remove frozen materials and replace with concrete or 
gravel borrow as directed by the Owner’s Representative at not additional cost to 
the Owner. 


 
3.16 DUST CONTROL 


 
A. During the construction period, the Contractor shall take special measures 


including, but not limited to, wetting down to control dust on site, in order to 
prevent annoyance/and or damage to adjacent property, whether public or private. 


 
B. The Contractor shall take all necessary measures to keep streets, over which 
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equipment and service for project travel, clean and free from dirt, dust, mud and 
debris resulting from construction operations. The actions taken shall meet the 
requirements of all authorities having jurisdiction. 


 
3.17 CLEAN UP 


 


A. At the end of all excavation, filling and grading operations and before acceptance of 
the work, the Contractor shall remove all debris, rubbish, garbage, trash, and 
discarded material, from the site. He shall dispose of them in a manner satisfactory 
to the Owner’s Representative. The premises shall be left clean, presentable, and 
satisfactory. 


 
 
 


END OF SECTION 
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SECTION 31 25 00  


 


EROSION CONTROL 


 


PART 1 – GENERAL 
 


1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 
1, GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 


B. Examine all Contract Documents and all other Sections of the Specifications for 
requirements therein affecting the work of this trade. 


 


1.02 SUMMARY 
 


A. This Section specifies requirements for control of erosion from the Limits Work onto adjacent 
down gradient areas as shown on the Drawings, as specified herein for applicable construction 
activities. 
 


B. Furnish and install hay bales, silt fence, swales, soil berms, mulches, grasses, channels, 
crushed stone, rip-rap, grading to control runoff, dewatering filter basins, and all other devices 
required to control erosion. Continually maintain all erosion control devices  within the limits of 
the contract areas. Remove and clean up of all erosion control devices within   the limits of the 
contract areas. 


 


1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


 
1. Section 31 00 00, EARTHWORK 


 


1.04 APPLICABLE REGULATIONS 


 


A. In order to prevent erosion and sedimentation from construction activities related to the 
performance of this project, the Contractor and his subcontractors shall comply with permits 
issued for the project, all applicable federal, state and local laws and regulations concerning 
erosion and sediment control, as well as the specific requirements stated in this Section and 
elsewhere in the Specifications. 


 


1. Commonwealth of Massachusetts, Department of Transportation (MassDOT) 
Standard Specifications for Highways and Bridges, latest edition, herein referred to 
as the “Standard Specifications” and related articles. 
 


2. Massachusetts “Erosion and Sedimentation Control Guidelines for Urban and 
Suburban Areas, A Guide for Planners, Designers, and Municipal Officials” prepared 
by Department of Environmental Protection (DEP), Reprinted May 2003. 
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1.05 QUALITY ASSURANCE 
 


A. The Contractor shall install and maintain sedimentation control devices during construction     
as specified and as indicated by the SWPPP to prevent the movement of sediment from the 
construction site to off site areas via surface runoff or underground drainage systems. 
Measures in addition to those indicated to prevent the movement of sediment off site shall be 
installed, maintained, removed, and cleaned up at no additional cost to the Owner.  
 


1.06 DESIGN CRITERIA 
 


A. Conduct all construction in a manner and sequence that causes the least practical  
disturbance of the physical environment. 
 


B. Stabilize disturbed earth surfaces in the shortest practical time and employ any and all such 
temporary erosion control devices as may be necessary until such time as adequate that soil 
stabilization has been achieved or permanent erosion control devices are operational. 
 


C. The erosion control devices specified herein represent the minimum required work for 
erosion control. The Contractor shall add to these minimum devices any and all measures to 
effectively prevent migration of sediment from the limits of the work area. 
 


D. Within this Section, the Massachusetts Erosion and Sediment Control Guidelines for Urban 
and Suburban Areas dated 1997 and the Massachusetts Department of Environmental 
Protection guidelines shall be the standard source for all erosion and sedimentation control 
procedures. 


 


1.07 SUBMITTALS 
 


A. Refer to the Division 01 for submittal provisions and procedures. 
 


B. At least 5 days prior to the start of any other construction, the Contractor will review the 
installed erosion controls with the Engineer. 
 


C. At least 5 days prior to intended use, the Contractor shall provide the following samples 
and/or submittals for approval. Do not order materials until the Engineer’s approval of 
samples, certifications or test results has been obtained. Delivered materials shall closely 
match the approved samples. 


 
1. Silt Fence: Submit manufacturer’s material specification and installation instructions. 
2. Inlet Protection. 
3. Mulch Material: Submit one Cubic Foot Sample. 
4. Mesh  of  Matting: Submit One square foot sample and manufacturer’s technical 


description and installation instructions. 
 


D. Implementation Plan 
 
Prior to commencement of the work, the Contractor shall: 


1. Meet with the Engineer to develop mutual understandings relative to 
compliance with the provisions of this Section. 


2. Install all erosion control measures as specified on the Drawings. 
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3. Should the Contractor desire to change or modify the specified erosion 
controls then he shall submit in writing his plans to the Engineer for 
implementing erosion and sediment control including, but not limited to, 
placement of hay bales, silt fence, containment berms, temporary channels, 
settling ponds, and dewatering filter basins, as well as a description of all 
construction techniques intended to minimize erosion and sedimentation, 
and a program for maintenance of these facilities throughout the 
performance of construction activities. 


4. The Contractor shall submit design and sizes of all dewatering filter 
basins. 
 
 


PART 2 – MATERIALS 
 


2.01 HAY BALES 
 


A. Bales shall be made of straw or hay with forty pounds minimum weight and one hundred and 
twenty pounds maximum weight. They should be either wire or nylon bound. Wood stakes 
shall be a minimum of 2 inch by 2-inch nominal size by a minimum of 3 feet long. As an 
alternate, No. 4 size steel reinforcing bars may be used with rubber safety tops. 
 


2.02 SILT FENCE 


 


A. Silt fences or sedimentation barriers shall consist of wood posts with industrial support  
netting and sediment control filter fabric attached. 
 


B. Wood post shall be standard 2”x2”x4.5’ long hardwood stakes commonly used to support 
filter fabric. Silt fence shall be furnished standard with filter fabric attached to hardwood posts 
and spaced at a maximum distance of 8 feet. 
 


C. Provide suitable heavy nylon cord for securing abutting silt fence posts. 
 


D. The filter fabric material shall be needle punched non-woven polypropylene geotextile 
conforming to the following criteria: 


Minimum Acceptance   
Fabric Properties Value Test Method 
Grab Tensile Strength (lbs) 124 ASTM D4632 


Elongation of Failure (%) 15 ASTM D4632 


Mullen Burst Strength (PSI) 300 ASTM D3786 


Puncture Strength (lbs) 100 ASTM D4833 


Flow Rate (gal/min/sf) 10 ASTM D4491 


Apparent Opening Size (sieve) 30 ASTM D4751 


Ultraviolet Radiation (% strength 
retained) 


70 ASTM D4355 


Trapezoidal Tear Strength (lbs) 60 ASTM D4533 


Permittivity (sec-1) .01 ASTM D4491 


 


E. Control fabric shall be at least 3 feet wide. 
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2.03 CATCH BASIN INSERTS 


 
A. Siltsack®, Basin bag, Ultra-BasinGuard or equal shall  be  manufactured  from  a  specially  


designed woven polypropylene geotextile. The insert will be manufactured to fit the opening 
of the catch basin or drop inlet. 


 


2.04 FILTER SOCKS 


 


A. Filter Socks are biodegradable sediment-trapping devices filled with compost.   Straw wattles    
are not an acceptable alternate. 


 


2.05 STONE STABILIZATION PAD 
 


A. Material as shown on Drawings to ensure no offsite tracking of soil. 
 


2.06 WATER 


 
A. Water used for dust control and equipment washes shall be  clean and free of salt, oil, and    


other injurious materials. Water is not available on site. The Contractor shall provide all 
necessary water. 


 


PART 3 – EXECUTION 
 


3.01 GENERAL EROSION CONTROL REQUIREMENTS 
 


A. All materials and installation shall be in accordance with the Drawings. 
 


B. Means of protection as noted on the Drawings indicate the minimum provisions necessary. 
Additional means of protection shall be provided by the Contractor as needed for continued 
or unforeseen erosion problems, at no additional expense to the Owner. 
 


C. The Engineer has the authority to control the surface area exposed by construction 
operations and to direct the Contractor to immediately provide permanent or temporary 
erosion control measures to prevent contamination of adjacent streams, watercourses, lakes, 
ponds or other areas of water impoundment. Every effort shall be made by the Contractor to 
prevent erosion on the site and abutting property. 
 


D. All slopes shall be stabilized by mulching, seeding or otherwise protected as the work 
progresses to comply with the intent of this specification. All damaged slopes shall be 
repaired as soon as possible. The Engineer shall limit the surface area of earth material 
exposed if the Contractor fails to sufficiently protect the slopes to prevent pollution. 
 


E. The Contractor shall at all times have on hand the necessary materials and equipment to 
provide for early slope stabilization and corrective measures to damaged slopes. 
 


F. The Contractor shall continually maintain all erosion control devices within the contract work 
limit and shall remove such devices upon completion of the Work and surface stabilization, 
or if ordered by the Engineer. 
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G. The Contractor shall operate all equipment and perform all construction operations so as to 
minimize pollution. The Contractor shall cease any of his operations, which will increase 
pollution during rainstorms. 
 


H. The Contractor shall place additional erosion and sedimentation controls in accordance with 
by laws and regulations. 
 


I. After any significant rainfall (more than 1 inch of rainfall in a 24 hour period), sediment 
control structure shall be inspected for integrity. Any damaged devices shall be corrected 
immediately. 


 
 


3.02 HAY BALE INSTALLATION 


 


A. Bales shall be set lengthwise on the contour for sheet flow applications.   They shall be held  
in place by two wooden stakes in each bale as detailed on the Drawings. Bales shall be 
maintained or replaced until they are no longer necessary for the purpose intended or are 
ordered removed by the Engineer. 
 


B. Bales shall be set with bindings parallel to grade and entrenched to a minimum depth of 6 
inches. Stakes shall be driven a minimum of 18 inches into the ground and cut off flush with 
the top of the bale. 
 


C. After the bale lines are staked, the end joints shall be chinked with loose straw to close any 
gaps. Excavated soil shall then be backfilled against the uphill side of the barrier to a depth   
of 4 inches above the downhill grade. 
 


D. Inspection shall be weekly and repair or replacement shall be made as needed. 
 


E. Following compaction of the backfill, loose straw shall be scattered over the surface directly 
behind the barrier. 
 


F. Hay bale checks should be placed in diversions generally at 50-foot intervals and in 
accordance with the detail on the Drawings. Sediment shall be removed from behind the 
checks when it has accumulated to one-half the original height of the dam measured at the 
low point. 


 


3.03 SILT FENCE INSTALLATION 
 


A. Silt fence shall be installed utilizing posts 4.5 feet long minimum staked at least 8’ on center. 
Prior to installation, a 6-inch by 8-inch deep anchor trench shall be installed  at the base of  
the fence and the final height will be at minimum 2 feet. 
 


B. Inspect siltation fence periodically and remove accumulated sediment. 
 


3.04 DIVERSIONS 


 


A. Diversions for directing surface runoff away from and/or around trenching and other 
construction operations shall be installed and stabilized in advance of new work. The 
Contractor shall select the cross-Sectional shape (parabolic, v-shaped or trapezoidal) of 
diversions and shall have proper equipment available on-site for maintenance of the 
diversions. 
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B. Periodic cleaning shall be done to maintain capacity. 


 


3.05 DEWATERING DISCHARGES 


 


A. All pumped discharges and surface water flow from work areas shall be passed through a  
filter barrier of hay bales and silt fence combination or dewatering bags before being 
discharged into gutters, ditches, drainage swales, storm sewer systems, wetlands, natural 
water bodies, streams, or rivers. The method of all such discharges shall be subject to the 
approval of the Engineer. 
 


B. The Contractor shall design and size all dewatering discharge basins such that the discharge 
from the basins is free of silt and debris to the satisfaction of the Engineer and all applicable 
regulatory agencies. 


 


3.06 CATCH BASIN INSERTS 
 


A. Installation of inserts shall be prior to any upstream soil disturbance. 
 


B. Inserts shall be inspected after each rain event and at a minimum every two weeks. 
 


C. Debris and silt shall be cleaned on a regular basis. 
 


3.07 REMOVAL AND CLEAN-UP 


 


A. All temporary erosion control facilities and accumulated  sediments  shall be  removed  and  
legally disposed in a neat and workmanlike manner when all disturbed areas have been 
satisfactorily stabilized. 


 


END OF SECTION 
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SECTION 32 12 16 


ASPHALT PAVING 


 


PART 1 – GENERAL 


 


1.01 RELATED DOCUMENTS 


 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 


1, GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 


 


B. Examine all Contract Documents and all other Sections of the Specifications for 


requirements therein affecting the work of this trade. 


 


1.02 SUMMARY 


 


A. The work of this Section consists of providing all labor, equipment, materials, incidental work, 


and construction methods necessary to furnish and install designated Bituminous Concrete 


Pavement and related items as indicated on the Contract Documents and as specified 


herein. It includes, but is not limited to, the following: 


 


1. Asphalt pavement 


2. Asphalt pavement patch 


 


1.03 RELATED WORK UNDER OTHER SECTIONS 


 


A. The following items of related work are specified and included in other Sections of the 


Specifications: 


 


1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 


2. Section 31 00 00, EARTHWORK 


 


1.04 REFERENCES 


 


A. The following standards shall apply to the work of this Section. 


 


1. American Association of State Highway and Transportation Officials 
(AASHTO):  
M 20 Penetration Graded Asphalt Cement 
M 82 Cut-Back Asphalt (Medium Curing Type) 


M 140 Emulsified Asphalt 
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2. American Society for Testing and Materials (ASTM): 
D 1557 Moisture-Density Relations of Soils and Soil Aggregate 


Mixtures Using 10-pounds Rammer and 18-in. drop 


3. Commonwealth of Massachusetts Department of Transportation 
(Mass DOT): Specifications Standard Specifications for Highways 
and Bridges 
 


4. Federal Specifications (Fed. Spec.): 


SS-S-1401 Sealing Compound, Hot Applied, for Concrete and Asphalt Pavements 


 


1.05 SAMPLES AND SUBMITTALS 


 


A. At least 30 days prior to intended use, the Contractor shall provide job mix formula for all 


bituminous concrete specified in this Section, listing quantities and pertinent ingredient 


properties for review and approval by the Owner’s Representative. Do not order materials 


until Owner’s Representative's approval of mix formula has been obtained. 


 


1.06 QUALITY ASSURANCE 


 


A. Unless otherwise specified, work and materials for construction of the bituminous concrete 


pavement shall conform to the applicable portions of the following: 


 


1. Mass DOT Specifications Section 460 for bituminous pavement for roadways 
and parking areas, Section 701 for bituminous sidewalks, and Section 402 for 
Dense graded crushed stone for base course. 
 


2. Mass DOT Specifications Section 472 for repairs to existing pavements after 
installation of new curb or resetting of existing curb (bituminous concrete patch). 


 


B. Paving work, base course installation, top course installation and the like, shall be done only 


after excavation and construction work which might damage them has been completed. 


Damage caused during construction shall be repaired before acceptance. 


 


C. Pavement subbase shall not be placed on a muddy or frozen subgrade. Pavement courses 


shall not be placed on frozen or contaminated base course or binder course. 


 


1.07 TESTING AND INSPECTION 


 


A. The Owner reserves the right to retain an independent testing laboratory to perform 


inspection and testing of paving and associated work in accordance with Division 1 Section, 


QUALITY CONTROL. 
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PART 2 – PRODUCTS 


 


2.01 BASE COURSE 
 


A. Base course shall be dense graded crushed stone as specified in Section 31 00 00, 


EARTHWORK, of this Specification. 


 


2.02 SUBBASE COURSE 
 


A. Subbase course shall be gravel borrow as specified in Section 31 00 00, EARTHWORK, of 


this Specification. 


 


2.03 BITUMINOUS CONCRETE 
 


A. Bituminous concrete shall be a standard plant-mixed, hot-laid paving material for road work, 


consisting of clean, crushed rock aggregate, mineral filler, and asphalt conforming to the 


following: 


 


1. Mass DOT Specifications Section M3.11.03. 
 


B. Bituminous Concrete Mixtures: Bituminous concrete for pedestrian walkway, roadway and 


parking lot pavements and patching shall be Class I, Type I-1, furnished in accordance with 


Mass DOT Specifications Section M3, except as modified herein. 


 


1. Bituminous concrete pavement shall consist of 2 courses of bituminous 
concrete with a minimum finished pavement depth after rolling equal to the 
following: 


 


a. Total Compacted Pavement Thickness shall be as indicated on 
the Contract Documents. 


b. Bituminous concrete material shall conform to Mass DOT Specifications 
Paragraph M3.11.03, Table A, except as amended herein. 


c. Binder course shall consist of one lift of “Binder Course” bituminous 
concrete to thickness as shown on the Contract Documents. 


d. Finished top course shall consist of one lift of “3/8” Top Course” 
bituminous concrete to thickness as shown on the Contract Documents 


 


2. Bituminous concrete patch shall consist of the following: 
 


e. Top Course and Binder Course bituminous concrete in depths to 
match existing adjacent bituminous concrete pavement. 


 


2.04 BITUMINOUS MATERIALS 
 


A. Bituminous crack sealer shall be a hot-applied bituminous sealer conforming to Fed. Spec. 


SS- S-1401. 


 


B. Tack coat shall consist of asphalt emulsion, Type RS-1 or RS-2 conforming to Mass DOT 


Specifications. 
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C. Prime coat shall be Asphalt Primer conforming to Mass DOT Specifications, M3.02.1, 


Asphalt Primer, and in accordance with the requirements of AASHTO M116, and shall be 


used to bond new asphalt pavement with asphalt pavement in currently in place 3+ years. 


 


D. Thermal seal shall conform to the Massachusetts Department of Transportation Standard 


Specifications and shall be used for bonding new asphalt pavement to recently installed 


asphalt pavement less than 3 years in place. 


 


PART 3 – EXECUTION 


 


3.01 GRADING 
 


A. Areas to be paved shall be compacted and brought approximately to subgrade elevation 


shall be as specified in Section 31 00 00, EARTHWORK, before work of Section 32 12 16, 


ASPHALT PAVING, is performed. Final fine grading, filling, and compaction of subgrade to 


receive paving, as required to form a firm, uniform, accurate, and unyielding subgrade at 


required elevations and to required lines, shall be as specified in Section 31 00 00, 


EARTHWORK, of this Specification. 


 


B. Existing subgrade material that will not readily compact as required shall be removed and 


replaced with satisfactory materials. Additional materials needed to bring subgrade to 


required line and grade and to replace unsuitable material removed shall be material as 


specified in Section 2300, EARTHWORK, of this Specification. 


 


C. Subgrade of areas to be paved shall be re-compacted as required to bring top 8 inches of 


material immediately below gravel base course to a compaction of at least 95 percent of 


maximum density, as determined by ASTM D 1557, Method D. Subgrade compaction shall 


extend for a distance of at least 12 inches beyond pavement edge. 


 


D. Excavation required in pavement subgrade shall be completed before fine grading and final 


compaction of subgrade are performed. Where excavation must be performed in completed 


subgrade or subbase subsequent backfill and compaction shall be as specified in Section 31 


00 00, EARTHWORK, of this Specification. Completed subgrade after filling such areas shall 


be uniformly and properly graded. 


 


E. Areas being graded or compacted shall be kept shaped and drained during construction. 


Ruts greater than or equal to 2 inches deep in subgrade, shall be graded out, reshaped as 


required, and re-compacted before placing pavement. 


 


F. Materials shall not be stored or stockpiled on subgrade. 


 


G. Disposal of debris and other material excavated and/or stripped and material unsuitable for 


or in excess of requirements for completing the work shall be legally disposed of off-site. 
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H. Prepared subgrade will be inspected by the Owner’s Representative. Subgrade will be 


approved by the Owner’s Representative before installation of paving base course. 


Disturbance to subgrade caused by inspection procedures shall be repaired as specified in 


Section 31 00 00, EARTHWORK, of this Specification. 


 


3.02 AGGREGATE BASE COURSE AND SUBBASE COURSE 
 


A. Aggregate base course and subbase course for bituminous paving shall be as specified in 


Section 31 00 00, EARTHWORK, of this Specification. 


 


3.03 BITUMINOUS PAVING 
 


A. Bituminous paving mixture, equipment, methods of mixing and placing, and precautions to 


be observed as to weather, condition of base, and related requirements shall conform to the 


following: 


 


1. Road and Parking: Mass DOT Specifications Section 460 - Class I Bituminous 
Concrete Pavement. 
 


2. Sidewalks: Mass DOT Specifications Section 701 - Sidewalks, Wheelchair 
Ramps and Driveways. 


 


B. Bituminous binder and wearing surface courses shall each be applied individually, in single 


lifts of full thickness indicated on the Contract Documents. 


 


C. No mix shall be placed on wet or damp surfaces. No mix shall be placed when ambient 


temperatures are 40o F and falling. 


 


D. The temperature of bituminous concrete mixture when delivered to the site shall conform to 


Mass DOT Specifications Section 460.61 and the following. 


 


Base Temp degrees F MAT THICKNESS IN INCHES 


On Which Mix
 is 
Placed 


½ inch 3/4 inch 1 inch 1 1/2 inch 2 inch 3 inches or Greater 


35-40    305 295 280 


40-50   310 300 285 275 


50-60  310 300 295 280 270 


60-70 310 300 290 285 275 265 


70-80 300 290 285 250 270 265 


80-90 290 280 275 270 265 260 


90+ 290 275 270 265 260 255 


 


E. The Owner’s Representative may require the Contractor to remove and replace at this own 


expense any defective mix not conforming to the specified job mix formula. 
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1. If, at any time before the final acceptance of the work, any soft, imperfect places 
or spots shall develop in the surface, all such places shall be removed and 
replaced with new materials and then compacted until the edges at which the 
new work connects with the old become invisible. 


 


F. Adjacent paving and curb work shall be protected from stain and damage during entire 


operation. Damaged and stained areas including curbs shall be replaced or repaired to equal 


their original condition. 


 


G. Existing paved surfaces to be resurfaced shall be cleaned of foreign and objectionable 


matter with blowers, power brooms, or hand brooms immediately before applying bituminous 


pavement. Cracks shall be cleaned and bituminous crack sealer applied to fully seal 


pavement. 


 


H. Application of Tack Coat: Areas to receive tack coat prior to paving operations shall be swept 


clean of loose materials, dirt or other extraneous materials. Application of tack coat shall be 


at a rate of 0.10 gallon per square yard. The following areas shall be treated: 


 


1. All cut edges of existing bituminous concrete pavement (in place 3+ years) 
adjacent to placement of new paving. 


2. Against all vertical structures. 
3. As a tack coat for all bituminous base courses that do not have the top 


course installed within a 24 hr. period after placement of the base course. 


 


I. Thermal Seal: All cut edges of existing bituminous concrete pavement (in place less than 3 


years) adjacent to placement of new paving shall be thermal sealed. 


 


J. The surface of the pavement to be resurfaced shall receive a bituminous prime coat before 


laying bituminous binder course. Prime coat shall be applied at rate which will leave 


bituminous residue of 5 to 7 gallons per 100 sq. yd. after evaporation of vehicle. Base 


surface shall be dry and clean when prime coat is applied. Bituminous paving material shall 


not be placed until solvent vehicle has completely evaporated from prime coat. Adjoining 


new paving shall be placed before prime coat has dried or dusted over. 


 


K. Deliveries shall be timed to permit spreading and rolling all material during daylight hours, 


unless artificial light, satisfactory to Owner’s Representative, is provided. Loads which have 


been wet by rain or otherwise will not be accepted. Hauling over freshly laid or rolled material 


will not be permitted. 


 


L. Spreading and Finishing: 


 


1. The equipment for spreading and finishing shall be mechanical, self-
powered pavers, capable of spreading and finishing the mixture true to 
lines, grade, width and crown by means of fully automated controls for both 
longitudinal and transverse slope. 
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2. If, during construction, it is found that the spreading and finishing equipment in 
use leaves tracks or indented areas, or produces other permanent blemishes 
in the pavement, which are not satisfactorily corrected by the scheduled 
operations, the use of such equipment shall be discontinued and other 
satisfactory spreading and finishing equipment shall be provided by the 
Contractor. 


 
3. The mixtures shall be placed and compacted only at such times as to permit 


the proper inspection and checking by the Owner’s Representative. 
 


4. The mixtures shall be placed only upon approved surfaces that are clean 
from foreign materials and dry; and when weather conditions are suitable. 


 
5. The contact surfaces of curbing, manholes, catch basins or other appurtenant 


structures in pavement shall be painted thoroughly with a thin uniform coating of 
bitumen (Mass DOT Specifications RS-1) just before any mixture is placed 
against them. This requirement shall be included as work incidental to paving 
operations. 


 
6. Machine Spreading: All mixtures shall be deposited in an approved 


mechanical spreader and immediately spread thereby, and then struck off in 
a uniform layer to the full width required and of such depth that each course, 
when compacted, shall have the required thickness and shall conform to the 
grade and cross section contour specified. 


 
7. Hand Spreading: Spreading by hand methods will be permitted only for particular 


locations in the work which because of irregularity, inaccessibility or other 
unavoidable obstacles do not allow mechanical spreading and finishing. 
 


M. Placing and rolling of mixture shall be as nearly continuous as possible. Rolling shall begin 


as soon after placing as mixture will bear the operation without undue displacement. Delays 


in rolling freshly spread mixture will not be permitted. Rolling shall proceed longitudinally, 


starting at edge of newly placed material and proceeding toward previously rolled areas.  


Rolling overlap on successive strips shall be greater than or equal to 1/2 width of roller rear 


wheel. Alternate trips of roller shall be of slightly different lengths. Corrections required in 


surface shall be made by removing or adding materials before rolling is completed. Skin 


patching of areas where rolling has been completed will not be permitted. Course shall be 


subjected to diagonal rolling, crossing lines of the first rolling while mixture is hot and in 


compactable condition. Displacement of mixture or other fault shall be corrected at once by 


use of rakes and application of fresh mixture or removal of mixture, as required.  Rolling of  


each course shall be continued until roller marks are eliminated. Roller shall pass over 


unprotected edge of course only when paving is to be discontinued for sufficient time to 


permit mixture to become cold. 


 


N. In places not accessible to roller, mixture shall be compacted with hand tampers. Hand 


tampers shall weigh at least 50 pounds and shall have a tamping face less than or equal to 


100 square inches.   Mechanical tampers capable of equal compaction will be acceptable in 


areas  in which they can be employed effectively. 
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O. Compaction: 


 


1. After the paving mixture has been properly spread, compaction shall be 
obtained by the use of power rollers of approved design and weight per inch of 
roller. The rollers shall be steel wheeled supplemented with pneumatic-tired 
rollers where required. 
 


2. Along curbs, structures and all places not accessible with a roller, the mixture 
shall be thoroughly compacted with mechanical tamping devices. The surface 
of the mixture after compaction shall be smooth and true to the established 
line and grade. 


 
3. The densities of the completed pavement shall be not less than 95 percent of 


the density obtained from laboratory compaction of a mixture composed of the 
same materials in like proportions. 


 


P. Portions of pavement courses which become mixed with foreign material or are in any way 


defective shall be removed, replaced with fresh mixture, and compacted to density of 


surrounding areas. Bituminous material spilled outside lines of finished pavement shall be 


immediately and completely removed. Such material shall not be employed in the work. 


 


Q. Joints shall present same texture, density, and smoothness as other sections of the course. 


Continuous bond shall be obtained between portions of existing and new pavements and 


between successive placements of new pavement. New material at joints shall be thick 


enough to allow for compaction when rolling. Compaction of pavement, base, and subgrade 


at joints shall be such that there is no yielding of new pavement relative to existing pavement 


when subjected to traffic. 


 


R. Contact surfaces of previously constructed pavement (if greater than or equal to two days 


since binder placed), manholes, and similar structures shall be thoroughly cleaned and 


painted with a thin uniform coating of bitumen immediately before fresh mixture is placed. 


Tack coat shall be applied at rate which will leave bituminous residue of 5 to 7 gallons/100 


yd.2 after evaporation of vehicle. Base surface shall be dry and clean when tack coat is 


applied. Bituminous paving material shall not be placed until vehicle has completely 


evaporated from tack coat. Adjoining new paving shall be placed before tack coat has dried 


or dusted over. 


 


S. Earth or other approved material shall be placed along pavement edges in such quantity as 


will compact to thickness of course being constructed, allowing at least 12 inches of shoulder 


width to be rolled and compacted simultaneously with rolling and compacting surface. 


Pavement edge shall be trimmed neatly to line before placing earth or other approved 


material at edge. 


 


T. Variations in pitch of finished surface shall be less than or equal to the following tolerances 


when tested with a 10-foot straightedge, applied both parallel to and at right angles to 


centerline of paved area. 


 


1. For roadway and parking pavement surface course - 1/4 inch in 10 feet 


 


2. For sidewalk pavement surface course - 1/4 inch in 10 feet 
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3. At joint with existing pavement, and at other locations where an essentially 


flush transition is required, pavement elevation tolerance shall not exceed 0.01 
feet. 
 


4. At other areas pavement elevation tolerance shall not exceed + 0.05 feet. 


 
5. Irregularities exceeding these amounts or which retain water on surface shall 


be corrected by removing defective work and replacing with new material as 
specified herein. 


 
6. No vehicular traffic of any kind shall be allowed to pass over the newly 


finished surface until it has had time to set. Seventy-two hours will be 
considered sufficient time for the pavement to set in most cases, but this 
period may be extended by the Owner’s Representative as required by 
weather or other reasons. Under all circumstances, damage to the pavement 
caused by the Contractor’s or public vehicles driving over the pavement 
before the pavement has fully cured shall be repaired at no additional cost to 
the Owner. 


 


3.04 ACCEPTANCE STANDARDS 
 


A. The following acceptance standards shall be applied to this Contract. Any portion of the 


bituminous concrete paving that does not come up to these required acceptance standards 


shall be removed at the direction of the Owner’s Representative. Saw cut pavement in clean 


line where necessary to correct defect, remove bituminous pavement and discard off site in a 


legal manner and replace with new bituminous concrete pavement as specified herein. 


 


1. Pavement surfaces shall be free of all cracking. 


2. Pavement surfaces shall not pond water. 


3. Pavement surfaces shall be free of visible high and low spots. 


4. Pavement shall show no graffiti. Pavement shall show no rubbed surfaces 
indicative of attempts to erase graffiti. 


5. Pavement shall be in conformance with the Contract Documents. 


 


END OF SECTION 
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SECTION 32 13 13  


 


CONCRETE PAVEMENT 


 


PART 1 – GENERAL 
 
1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 1, 
GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 


B. Examine all Contract Documents and all other Sections of the Specifications for requirements 
therein affecting the work of this trade. 


 
1.02 SUMMARY 
 


A. The work of this Section consists of providing all labor, equipment, materials, incidental work, and 
construction methods necessary to furnish and install designated reinforced concrete pavement 
and related items as indicated on the Contract Documents and as specified herein. It includes, 
but is not limited to, the following: 


 
1. Cement concrete pavement and pads 


 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


 
1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 
2. Section 03 30 00, CAST-IN-PLACE CONCRETE 
3. Section 07 92 00, JOINT SEALANTS 
4. Section 31 00 00, EARTHWORK 
5. Section 32 12 16, ASPHALT PAVING 
6. Section 32 28 00, SITE IMPROVEMENTS 


 
1.04 REFERENCES 
 


A. The following standards shall apply to the work of this Section. 


 
1. American Concrete Institute (ACI): 


SP-66 Detailing Manual 


302.1R-04 Guide for Concrete Floor and Slab Construction 


306R Cold Weather Concreting 
316R Recommendations for Construction of 


Concrete Pavements and Concrete Bases 
360R-06 Guide for Design of Slabs-on-Ground 
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2. American Society for Testing and Materials (ASTM): 
A36 Standard Specifications for Carbon Structural Steel 
A108 Standard Specifications for Steel Bar, 


Carbon and Alloy, Cold Finished 
A 185 Specification for Steel Welded Wire Fabric. 


Plain, for Concrete Reinforcement 
A 615 Specification for Deformed and Plain Billet - 


Steel Bars for Concrete Reinforcement 
C 33 Specifications for Concrete Aggregates 


C 94 Specifications for Ready-Mixed Concrete 
C 143 Test Method for Slump of Hydraulic 


Cement Concrete 
C 150 Specification for Portland Cement 
C 171 Specification for Sheet Materials for 


Curing Concrete 
C 231 Test Method for Air Content of Freshly 


Mixed Concrete by the Pressure Method 
C 260 Standard Specification for Air-


Entraining Admixtures for Concrete 
C 309 Specification for Liquid Membrane-


Forming Compounds for Curing 
Concrete 


C 494 Specification for Chemical Admixtures for Concrete 
C 979 Standard Specification for Pigments for 


Integrally Colored Concrete 
C 1116 Standard Specification for Fiber 


Reinforced Concrete & Shotcrete 
D 226 Specification for Asphalt-Saturated Organic 


Felt Used in Roofing and Waterproofing 
D 545 Test Methods for Preformed Expansion Joint 


Fillers for Concrete Construction 
(Nonextruding and Resilient Types) 


D 1557 Test Method for Laboratory Compaction 
Characteristics of Soil Using Modified 


Effort [56,000 ft-lbf/ft3 (2,700 kN-m/m3)] 
D 1752 Specification for Preformed Sponge Rubber 


and Cork Expansion Joint Fillers for 
Concrete Paving and Structural 
Construction 


 
3. Portland Cement Association (PCA) 


PA123 Finishing Concrete with Color and Texture 


 
4. Commonwealth of Massachusetts Department of Transportation (Mass DOT): 


Specifications Standard Specifications for Highways and Bridges 
 


5. Federal Specifications (Fed. Spec.): 
SS-S-1401 Sealing Compound, Hot Applied, for 


Concrete and Asphalt Pavements 







  
Town of Marblehead, MA Concrete Pavement 
Marblehead Rail Trail – Phase I                                                                                                32 13 13 - 3   


1.05 SUBMITTALS 
 


A. Description of Methods and Sequence of Placement. For each type of concrete provide 
description of methods and sequence of placement. 
 


B. Design Mixes for each type of concrete pavement mix. Include alternate mix designs when 
characteristics of materials, projects, weather, test results, or other circumstances warrant 
adjustments. 
 


C. Submit manufacturer's product data for the following: 
 


1. Reinforcement 
2. Forming accessories 
3. Admixtures 
4. Chemical surface retarders 
5. Expansion dowel 
6. Prefabricated control joint 
7. Preformed joint filler 


 
D. Submit samples of the following: 


 
1. Expansion dowel 
2. Prefabricated control joint 
3. Preformed joint filler 


 
E. Construct Concrete Sample Panels: 


 
1. Construct 6 foot x 6 foot sample panel of finished concrete pavement, for approval, at 


least 15 days prior to final concrete paving work. Sample can be constructed in an area 
of proposed finish work. The sample shall demonstrate the typical installation of concrete, 
including score lines, expansion joint and sealant, curing and finishing material, surface 
texture, and edge treatment. The accepted sample, upon approval, shall be maintained 
as the standard of minimal quality for approval of all proposed concrete pavement work 
required for the project. If the original sample panel is not approved, the Contractor shall 
provide additional sample panels, as required, at no additional cost to the Owner until an 
approved sample is obtained. Unacceptable sample panels shall immediately be 
removed from the site. 


 
1.06 QUALITY ASSURANCE 
 


A. Unless otherwise specified, work and materials for construction of the reinforced Portland cement 
concrete paving shall conform to ACI 316R, and applicable portions of the following: 


 
1. Mass DOT Standard Specifications Section 476 for Cement Concrete Pavement. 


 
B. Paving work, base course installation, top course installation, and the like, shall be done only 


after excavation and construction work which might injure them have been completed. Damage 
caused during construction shall be repaired before acceptance. 
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C. Existing paved areas shall, if damaged or removed during course of this project, be repaired or 
replaced under this Section 32 13 13, CONCRETE PAVEMENT. 


 
D. Workmanship and materials for such repair and replacement, except as otherwise noted, shall 


match as closely as possible those employed in existing work installed under this Contract. 
 


E. Pavement, base, or subbase shall not be placed on a muddy or frozen subgrade. 


 
1.07 TESTING AND INSPECTION 
 


A. The Owner reserves the right to retain a qualified independent testing laboratory to perform 
inspection and testing of paving and associated work 


 
1.08 PROJECT CONDITIONS 
 


A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 
 


 
PART 2 – PRODUCTS 
 
2.01 AGGREGATE BASE COURSE 
 


A. Base course shall be as specified in Section, 31 00 00 EARTHWORK, of this Specification. 
 
2.02 CONCRETE FORMWORK 
 


A. The dimensions of the lumber used to form concrete pavements shall not be less than 2 inches 
nominal thickness by the required pavement depth of 4 inches, 6 inches or 8 inches. 
 


B. Form Materials: Plywood, metal, metal-framed plywood or other approved panel-type materials to 
provide full-depth, continuous, straight, smooth exposed surfaces. 


 
1. Use flexible or curved forms for curves of a radius 100 feet or less. 


 
C. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 


or adversely affect concrete surfaces. 
 
2.03 STEEL REINFORCEMENT 
 


A. Welded wire fabric (WWF) reinforcement shall conform to the applicable requirements of ASTM A 
185. Fabric reinforcement shall be furnished in flat sheets. Fabric reinforcement in rolls will not be 
permitted. 


 
1. Provide 6 inches x 6 inches W2.9 x W2.9 WWM for all depths of concrete pavement. 


 
B. Steel reinforcing bars shall conform to ASTM A 615. 


 
1. Bars employed as reinforcement shall be deformed type. 
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2. Unless otherwise indicated on the Contract Documents, reinforcing bars shall be 
Grade 60. 


 
C. Steel expansion dowels shall be one of the following: 


 
1. Hot-rolled plain steel rounds conforming to the requirements of AASHTO M31, 


Grade 60 and consisting of a 1/2 inches by 24 inches smooth steel dowel and 
compatible waxed tube sleeve, by 12 inches in length. 


 
a. Dowels and sleeves shall be as furnished by A.H. Harris & Sons, Inc., by 


U.S. Steel Corp., by Edgecombe Steel Corp., or approved equal. 
b. Dowels shall be epoxy coated. 


 
2. Tapered plate dowels for formed expansion joints shall be comprised of the following: 


 
a. Diamond shaped load plate: 1/4" and 3/8" saw cut from hot rolled steel 


plate meeting ASTM A 36. 3/4" saw cut from cold rolled steel plate for 
acceptable tolerances meeting ASTM 108-03 grade 1018. Plate 
dimensions shall be per ACI 302.1R-04: 


 


(1) 1/4"x4-1/2"x4-1/2" for pavement 5 – 6 inches thick 


(2) 3/8"x 4-1/2"x 4-1/2” for pavement 7 – 8 inches thick 


(3) 3/4"x4-1/2"x4-1/2" for pavement 9 – 11 inches thick 


 
b. Pocket former: High density plastic with internal collapsible fins and 


spacer that hold diamond shaped load plate in position and creates a void 
to its vertical faces. The void, in addition to its tapered shape, shall allow for 
differential movement and shall prevent horizontal stress accumulation at 
joint and reduce the likelihood of random cracking. 


 
D. Tie Bars: ASTM A 615/A 615M, Grade 60, deformed. 


 
E. Hook Bolts: ASTM A 307, Grade A, internally and externally threaded. Design hook-bolt joint 


assembly to hold coupling against pavement form and in position during concreting operations, 
and to permit removal without damage to concrete or hook bolt. 
 


F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcement bars, welded wire fabric, and dowels in place. Manufacture bar supports according 
to CRSI’s “Manual of Standard Practice” from steel wire, plastic, or pre- cast concrete or fiber-
reinforced concrete of greater compressive strength than concrete, as follows: 


 
1. Equip wire bar supports with sand plates or horizontal runners where base 


material will not support chair legs. 
 
2.02 PORTLAND CEMENT CONCRETE 
 


A. Cast-in-place concrete shall be air-entrained concrete with minimum 28-day compressive 
strength of 4,000 pounds per square inch (30 MPa), conforming to the requirements and 
applicable provisions of MASS DOT Standard Specifications. 
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1. Air Entrainment: Concrete shall be air-entrained 7 percent minimum +/-1 
percent, by volume. 


2. Slump: Concrete shall have a slump of 2 inches to 4 inches slump. 


3. Maximum Aggregate Size: Aggregate size shall be a maximum of 3/4 inches. 


4. Thickness of Concrete: Depths shall be as noted on the Contract Documents. 


 
B. Portland cement concrete for pavements and pads shall be air-entrained type with a 


maximum water-cement ratio of 5.0 conforming to ACI 316R. Minimum compressive 
strengths at 28 days shall be as follows: Flexural strength with third point loading - 650 
pounds per square inch; compressive strength - 4000 pounds per square inch (30 MPa). 


 
1. Concrete shall be air-entrained type, conforming to ASTM C 94. Air 


content by volume shall be 6 percent + 1 percent, and shall be tested in 
accordance with ASTM C 231. 


2. Concrete slump shall be no less than 2 inches nor greater than 4 inches, 
determined in accordance with ASTM C 143. 


3. Cement shall be Portland cement, conforming to ASTM C 150, Type I or 
II. Only one color of cement, all of the same manufacturer, shall be used 
for the work. Type III cement shall be used only with the prior approval of 
the Owner’s Representative. 


4. Fine and coarse aggregates shall conform to ASTM C 33. 
5. Concrete shall contain a water reducing agent to minimize cement and 


water content of the concrete mix at the specified slump. Water reducing 
agent shall conform to ASTM C 494. 


6. No calcium chloride or admixtures containing calcium chloride shall be 
added to the concrete. No admixtures other than those specified shall be 
used in the concrete without the specific written permission of the Owner’s 
Representative in each case. 


 
2.03 CURING MATERIALS FOR CONCRETE 


 
A. Curing shall be by moist curing or by use of curing compound. 


 
B. Curing paper shall be nonstaining, fiber reinforced laminated kraft bituminous product 


conforming to ASTM C 171. Four mil polyethylene sheeting may be substituted for curing 
paper. 
 


C. Curing compound shall be a resin-base, white pigmented compound conforming to ASTM C 
309, Type 2. 


 
2.04 EXPANSION JOINTS 


 
A. Provide expansion joints as indicated and in accordance with the following: 


 
1. Unless otherwise indicated on the Contract Documents, expansion 


joints shall be located 20 feet on-center, maximum, and as indicated on 
the Contract Documents. 
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B. Expansion Joint Filler: 
 


1. Closed cell polymer foam meeting requirements of ASTM D 1752, Sections 
3.1 to 3.4, based on compression requirement of 10 pounds per square 
inch minimum and 25 pounds per square inch maximum. Recovery rate 
following 50 percent compression shall exceed 99 percent recovery, per 
ASTM D 545. Foam shall be equal to Ceramar Foam Filler, manufactured 
by W.R. Meadows. Inc. or an approved equal. 
 


2. Expansion joint filler shall have a removable cap cover for the joint filler 
with integral permanent plastic bond breaker such as Snap-Cap from Seal 
Tight manufactured by W.R. Meadows, Inc., or approved equal. Cover 
width shall be sized to match width of joint filler. 


 
2.05 CONTROL JOINTS 
 


A. Form control joints after initial floating by grooving and finishing each edge of joint with 
groover tool. Repeat grooving of control joints after applying surface finishes. Eliminate 
groove marks on concrete surfaces. 


 
2.06 JOINT SEALANT 


 
A. Joint sealant shall be as specified in Section 07 92 00, JOINT SEALANTS. 


 
2.07 BOND BREAKER 
 


A. Bond breaker shall be asphalt felt conforming to ASTM D 226, Type I or 6 mil polyethylene 
sheeting. 


 
2.08 RELATED MATERIALS 


 
A. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 


butadiene. 
 


B. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class and grade to suit requirements, and as 
follows: 


 


1. Type II, non-load bearing, for bonding freshly mixed to hardened concrete. 
2. Type I and II, non-load bearing, for bonding hardened or freshly mixed 


concrete to hardened concrete. 
3. Type IV and V, load-bearing, for bonding hardened or freshly mixed 


concrete to hardened concrete. 
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PART 3 – EXECUTION 


 
3.01 PREPARATION OF SUBGRADE 
 


A. Areas to be paved shall be compacted and brought to subgrade elevation as specified in 
Section 31 00 00, EARTHWORK, before work concrete pavement is performed.  Final fine 
grading, filling, and compaction of areas to receive paving, as required to form a firm, 
uniform, accurate, and unyielding subgrade at required elevations and to required lines, as 
specified in Section 31 00 00, EARTHWORK, of this Specification. 
 


B. Existing subgrade material that will not readily compact as required shall be removed and 
replaced with satisfactory materials. Additional materials needed to bring subgrade to 
required line and grade and to replace unsuitable material removed shall be material as 
specified in Section 31 00 00, EARTHWORK. 
 


C. Subgrade of areas to be paved shall be recompacted as required to bring top 8 inches of 
material immediately below aggregate base course to a compaction at optimum moisture of 
at least 95 percent of maximum density, as determined by ASTM D 1557. Subgrade 
compaction shall extend for a distance of at least 12 inches beyond pavement edge. 
 


D. Excavation required in pavement subgrade shall be completed before fine grading and final 
compaction of subgrade are performed. Where excavation must be performed in completed 
subgrade, subbase, base, or pavement, subsequent backfill and compaction shall be 
performed as directed by the Owner’s Representative as specified in Section 31 00 00, 
EARTHWORK, of this  Specification.  Uniformly and properly grade all such completed 
subgrade areas after filling. 
 


E. Areas being graded or compacted shall be kept shaped and drained during construction. 
Ruts greater than or equal to 2 inches deep in subgrade, shall be graded out, reshaped as 
required, and recompacted before placing pavement as specified in Section 31 00 00, 
EARTHWORK, of this Specification. 
 


F. Materials shall not be stored or stockpiled on subgrade. 
 


G. Disposal of debris and other material and material unsuitable for or in excess of 
requirements for this work shall be disposed of off-site as specified in Section 31 00 00, 
EARTHWORK, of this Specification. 
 


H. Prepared subgrade will be inspected by the Owner’s Representative. Contractor shall 
arrange to have the Owner’s Representative visit the site to inspect and approve subgrade. 
Disturbance to subgrade caused by inspection procedures shall be repaired as specified in 
Section 31 00 00, EARTHWORK, of this Specification. 


 
3.02 AGGREGATE BASE COURSE 
 


A. Aggregate base course for concrete paving shall be as specified in Section 31 00 00, 
EARTHWORK, of this Specification. 


 
3.03 FORMWORK 
 


A. All forms shall be joined neatly and tightly, shall be set true to line and grade, well staked    
and braced, and shall have uniform bearing throughout their length. 
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1. Forms shall not be moved for 72 hours after the concrete has been placed, or for a 


longer period if directed by the Owner’s Representative. 


2. Extreme care shall be taken in removing forms in order that no damage will be 


done to the concrete. 


3. Under no condition shall any bar, pick or other tool be used which depends upon 


leverage on the concrete for removal of the forms. 


 


3.04 STEEL REINFORCEMENT 
 


A. Before being placed in position, reinforcing for reinforced concrete shall be thoroughly 
cleaned of loose mill and rust scale, dirt, ice, and other foreign material which may reduce 
the bond between the concrete and reinforcing. Where there is delay in placing concrete 
after reinforcement is in place, bars shall be re-inspected and cleaned when necessary. 
 


B. Welded Wire Mesh: Wire mesh used for reinforcement shall be spread flat before placing 
concrete. Mesh reinforcement shall be held firmly in place against vertical or transverse 
movement by means of satisfactory devices. Where mesh reinforcement is spliced, it shall 
be lapped at least 12 inches. 


 
1. Unless designated otherwise on the Contract Documents, wire mesh shall be 


placed midway within the depth, and parallel to the finished surface of concrete 


pavements. 


2. Do not pour concrete over top of reinforcement unless it is supported underneath. 


3. The Contractor shall pull reinforcement up immediately after pouring concrete to 


make sure that the reinforcement is in the middle of the slab and not sitting on the 


bottom. 


 
C. Reinforcing Steel: After forms have been coated with form release agent, but before concrete 


is placed, reinforcing steel anchors shall be securely wired in the exact position called for, 
and shall be maintained in that position until concrete is placed and compacted. 


 


1. Any bar showing cracks after bending shall be discarded. 


2. Chair bars and supports shall be provided in a number and arrangement 


satisfactory to the Owner’s Representative. 


 
D. Unless otherwise indicated on the Contract Documents, reinforcing shall extend within 2 


inches of formwork and expansion joints. 
 


1. Reinforcing shall continue through control joints. 


 
E. The Owner may do core testing to make sure that reinforcement is in the proper position. If 


testing shows otherwise concrete will be rejected and the Contractor shall remove all 
rejected slabs and re-pour new slabs at no additional cost. The Contractor shall repair cored 
holes as directed by the Owner’s Representative. 


 
3.05 EXPANSION JOINTS 


 
A. Expansion joints shall be 1/2 inches wide and shall be as located on the Contract 


Documents. Expansion joint shall be formed in the concrete to required width with preformed 
joint filler in place. Joint filler shall extend the full depth of the slab. Joint filler shall extend the 
full length of the expansion joint. 
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1. For concrete pavements and pads, depth of joint filler shall be as required to form 


a 3/4-inch deep sealant recess below finished concrete surface. 


 
B. Place expansion joints spaced on 20-foot centers maximum. When provided, clarification 


documents that show specific locations of expansion joints shall direct the Contractor where 
to place expansion joints. Such clarification documents may place joints closer than 20-foot 
centers. In the absence of clarification documents the language of this Section 32 13 13, 
CONCRETE PAVEMENT, shall govern. 
 
1. Expansion joints shall be placed where concrete pavement meets flush 


foundations and footings, granite or concrete curbing or other vertical structures, 


including light bases, hydrants, buildings, piers and walls, and at other conditions 


as shown on the Contract Documents. 


2. The Contractor shall request the presence of the Owner’s Representative to 


review the layout of expansion joints prior to pouring the concrete. 


3. Follow the manufacturer's application recommendations for joint filler and sealant. 


4. Joint alignment shall be straight and true. 


 
C. Where required, install expansion dowels parallel with the top and bottom surfaces of the 


concrete slab, as shown on the Contract Documents and in accordance with the 
manufacturer’s instructions. 


 
3.06 PORTLAND CEMENT CONCRETE PAVING 
 


A. Paving mix, equipment, methods of mixing and placing, and precautions to be observed as 
to weather, condition of base and the like, shall meet the requirements of ACI 316R. 
Pavement shall be constructed in accordance with the Contract Documents. 
 


B. The Owner’s Representative shall be notified of concrete placement sufficiently in advance       
of start of operation to allow his representative to complete preliminary inspection of the  
work, including subgrade, forms, and reinforcing steel, if used. 


 
1. No concrete shall be deposited until the Owner’s Representative has inspected 


the placing of reinforcement and given permission to place concrete. 


 
C. Normal concrete placement procedures shall be followed. Concrete shall arrive at the job site 


so that no additional water will be required to produce the desired slump.  When conditions 
develop that required addition of water to produce the desired slump, permission of the 
Owner’s Representative must be obtained. The concrete shall be transported from the mixer 
to its place of deposit by a method that will prevent segregation or loss of material. 


 
1. Concrete pavement shall be placed in a series of alternate pours such that every 


other panel bounded by expansion joints shall be poured first. 


2. The intervening panels shall then be poured as a secondary operation only after 


the first panels have hardened sufficiently to allow the removal of all temporary 


transverse forming supports. 


3. Concrete shall be placed in one course, to full depth, as detailed on the Contract 


Documents. 


 
D. Work shall not be performed during rainy weather or when temperature is less than 40 


degrees Fahrenheit (4 degrees Centigrade). In the event that unforeseen rain occurs, cover 
all broom finished concrete surfaces with plastic sheet covering to prevent alteration of 
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texture. Concrete slabs with textured concrete surfaces altered by rain shall be removed 
from the site as directed by the Owner’s Representative. 
 


E. Adjacent work shall be protected from stain and damage during entire operation. Damaged 
and stained areas shall be replaced or repaired to equal their original conditions. 


 
F. Existing concrete, earth, and other water-permeable material against which new concrete is 


to be placed shall thoroughly damp when concrete is placed. There shall be no free water on 
surface. 
 


G. Concrete which has set or partially set before placing shall not be employed. Retempering of 
concrete will not be permitted. 
 


H. Concrete shall be thoroughly spaded and tamped to secure a solid and homogeneous mass, 
thoroughly worked around reinforcement and into corners of forms. 
 


I. When joining fresh concrete to concrete that has attained full set, the latter shall be cleaned 
of foreign matter, and mortar scum and laitance shall be removed by chipping and   washing. 
Laitance is the accumulation of fine particles on the surface of freshly poured concrete 
caused by an upward movement of water through the concrete. This can be caused by too 
much mixing water, by excessive tamping, or by vibration of the concrete. Clean, roughened 
base surface shall be saturated with water, but shall have no free water on surface. A coat of 
1:1 cement-sand grout, approximately 1/8 inch thick, shall be well scrubbed into thoroughly 
dampened concrete base. New concrete shall be placed immediately, before grout has dried 
or set. 


 
3.07 FINISHING 


 
A. Concrete flatwork surfaces shall be screeded off and hand floated and finished true to line 


and grade, and free of hollows and bumps. Surface shall be dense, smooth, and at exact 
level and slope required. 
 


B. Unless otherwise indicated, horizontal surfaces of concrete pavement which will be exposed 
shall be given a light broomed finish, with direction of grooves in concrete surface 
perpendicular to length of concrete pad. After concrete has set sufficiently to prevent coarse 
aggregate from being torn from surface, but before it has completely set, brooms shall be 
drawn across it to produce a pattern of small parallel grooves. Broomed surface shall be 
uniform, with no smooth, unduly rough or porous spots, or other irregularities. Coarse 
aggregate shall not be dislodged by brooming operation. 
 


C. Where finishing is performed before the end of the curing period, the concrete shall not be 
permitted to dry out, and shall be kept continuously moist from the time of placing until the 
end of the curing period, or until the curing membrane is applied. 
 


D. Immediately following finishing operations, arrises at edges and both sides of expansion 
joints shall be rounded to a 1/4 inches. 
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E. Control Joints: 


 
1. Control joints shall be tooled joints as specified below. 


 
F. All scoring, tooling and finishing of the concrete shall be subject to the review and approval 


of the Owner’s Representative at any time during the construction project. The Contractor 
shall remove and replace, at no additional cost to the Owner, all concrete which is not 
acceptable to the Owner’s Representative. 
 


3.08 CURING 
 


A. It is essential that the concrete be kept continuously damp from the time of placement until 
the end of the specified curing period. It is equally essential that water not be added to the 
surface during floating and troweling operations, and not earlier than 24 hours after concrete 
placement. Between finishing operations, the surface shall be protected from rapid drying by 
a covering of waterproofing paper. The surface shall be damp when the covering is placed 
over it and shall be kept damp by means of a fog spray of water, applied as often as 
necessary to prevent drying, but not sooner than 24 hours after placing concrete. None of 
the water so applied shall be troweled or floated into the surface. 
 


B. Concrete surfaces shall be cured by completely covering with curing paper or application of a 
curing compound. 


 


1. Concrete cured using waterproof paper shall be completely covered with paper 


with seams lapped and sealed with tape. The concrete surface shall not be 


allowed to become moistened between 24 and 36 hours after placing concrete. 


During the curing period the surface shall be checked frequently and sprayed with 


water as often as necessary to prevent drying, but not earlier than 24 hours after 


placing the concrete. 


2. If concrete is cured with a curing compound, the compound shall be applied at a 


rate of 200 square feet per gallon, in two applications perpendicular to each other. 


3. The curing period shall be seven days minimum. 


 
3.09 CONTROL JOINTS 
 


A. Unless otherwise indicated, control joints to be tooled shall be scored into the concrete slab 
every 5 feet on center maximum. Joint shall be made after concrete is finished and when the 
surface is stiff enough to support the weight of workmen without damage to the slab, but 
before slab has achieved its final set. 


 
1. Scoring shall cut into the slab surface at least 1 inch, but in no case not less than 


25 percent of slab depth. 
 
3.10 COLD WEATHER CONCRETING 
 


A. Materials for concrete shall be heated when concrete is mixed, placed, or cured when the 
mean daily temperature is below 40 degree Fahrenheit or is excepted to fall to below 40 
degree Fahrenheit within 72 hours, and the concrete after placing shall be protected by 
covering, heat, or both. 
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B. Details of handling and protecting of concrete during freezing weather shall be subject to the 
approval and direction of the Owner’s Representative. Procedures shall be in accordance 
with provisions of ACI 306R. 


 
3.11 HOT WEATHER CONCRETING 
 


A. Concrete just placed shall be protected from the direct rays of the sun and the forms and 
reinforcement just prior to placing shall be sprinkled with cold water. Every effort shall be 
made to minimize delays which will result in excessive mixing of the concrete after arrival on 
the job. 
 


B. During periods of excessively hot weather (95 degree Fahrenheit, or above), ingredients in 
the concrete shall be cooled insofar as possible and cold mixing water shall be used to 
maintain the temperature of the concrete at permissible levels all in accordance with the 
provisions of ACI 305. Any concrete with a temperature above 95 degrees Fahrenheit, when 
ready for placement will not be acceptable, and will be rejected. 
 


C. Temperature records shall be maintained throughout the period of hot weather giving air 
temperature, general weather conditions (calm, windy, clear, cloudy, and the like) and 
relative humidity. Records shall include checks on temperature of concrete as delivered and 
after placing in forms. Data should be correlated with the progress of the work so that 
conditions surrounding the construction of any part of the structure can be ascertained. 


 
3.12 SEALING OF JOINTS 


 
A. Where indicated on the Contract Documents, expansion joints and control joints 


shall be sealed with joint sealant as specified in Section 07 92 00, JOINT 
SEALANTS. 


 
3.13 PROTECTION OF CONCRETE SURFACES 
 


A. Concrete surfaces shall be protected from traffic or damage until surfaces have hardened 
sufficiently. If necessary, 1/2 inch thick plywood sheets shall be used to protect the exposed 
surface. 
 


B. The Contractor shall provide adequate surveillance for all poured-in-place concrete 
pavements until concrete has set firmly, to prevent unwarranted markings of the concrete 
surface. Any unauthorized marking or graffiti in the finished surfaces shall be a cause for 
rejection by the Owner’s Representative and replacement by the Contractor. 


 
3.14 ACCEPTANCE STANDARDS 
 


A. The following acceptance standards shall be applied to this Contract. These standards are 
considered superior to typical industry standards. Any portion of the concrete paving that 
does not meet these required acceptance standards shall be removed at the direction of the 
Owner’s Representative. Saw cut pavement at nearest adjacent tooled joint, remove 
concrete pavement and discard off site in a legal manner and replace with new concrete 
pavement meeting the requirements of this Section 32 13 13, CONCRETE PAVEMENT. 


 
1. Pavement surfaces shall be free of all cracking and shall not pond water. 


2. Pavement surfaces shall be free of visible high and low spots. 


3. Steel mesh reinforcing shall not penetrate the surfaces or sides of the concrete 


slab. 
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4. Tooled joints and all expansion joints shall be straight, true, uniform in width and 


free from twists, bends, kinks and misalignments. 


5. Saw cut joints shall be free of chips and spauling at joint edges. 


6. Tooled edges and the associated edging patterns shall be consistent, true, crisp 


and complete. 


7. Broom finish shall not be too coarse in the opinion of the Owner’s Representative. 


8. Broom finish shall be constant and complete between joints without bare spots, 


lifts or disconnections in broom pattern. 


9. Pavement shall show no graffiti. Pavement shall show no rubbed surfaces 


indicative of attempts to erase graffiti. 


10. Expansion joints and score joints shall be placed as required by the Contract 


Documents. 


11. Concrete surfaces shall be free of all stains, including those created during the 


course of the construction by the Contractor, caused by natural events, or caused 


by vandalism. 


12. All tooled joints and expansion joints shall be flush. 


13. Stains from construction or from natural causes 


14. Pours different in color as determined by the Owner’s Representative. 


15. Pours without expansion joints cast into them. 


16. Pours not conforming to the Contract Documents. 


 
3.15 FIELD QUALITY CONTROL 
 


A. Testing Agency: Contractor shall engage a qualified testing and inspection agency to sample 
materials, perform tests, and submit test reports during concrete placement. Sampling and 
testing for quality control may include those specified in this Article. 
 


B. Test results shall be reported in writing to Owner’s Representative, concrete manufacturer, 
and Contractor within 24 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing agency, concrete type and class, location of concrete batch in pavement, 
design compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7 and 28-day tests. 
 


C. Nondestructive Testing: Impact hammer, sonoscope or other non-destructive device may be 
permitted by the Owner’s Representative but will not be used as the sole basis for approval 
or rejection. 


 
D. Additional Tests: Testing agency shall make additional tests of the concrete when test results 


indicate slump, air entrainment, concrete strengths, or other requirements have not been 
met, as directed by the Owner’s Representative. Testing agency may conduct tests to 
determine adequacy of concrete by cored cylinders complying with ASTM C 42, or by   other 
methods as directed. 


 
 
 


 
END OF SECTION 
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SECTION 32 15 00 


 


STABILIZED AGGREGATE SURFACING 


 


PART 1 – GENERAL  


 


1.01 RELATED DOCUMENTS 


   


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 


1, GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 


 


B. Examine all Contract Documents and all other Sections of the Specifications for 


requirements therein affecting the work of this trade. 


 


1.02 SUMMARY 


 


A. The work of this Section consists of providing all labor, equipment, materials, incidental work, 


and construction methods necessary to furnish and install Stabilized Aggregate Surfaces and 


related items as indicated on the Contract Documents and as specified herein. It includes, 


but is not limited to, the following: 


 


1. Stabilized Aggregate Surfacing 


 


1.03 RELATED WORK UNDER OTHER SECTIONS 


 


A. The following items of related work are specified and included in other Sections of the 


Specifications: 


 


1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 


 


2. Section 31 00 00, EARTHWORK 


 


3.   Section 32 28 00, SITE IMPROVEMENTS 


 


1.04 REFERENCES 


 


A. The following standards shall apply to the work of this Section. 


 


1. American Society for Testing and Materials (ASTM): 


 


ASTM C136 / C136M – 14, Standard Test Method for Sieve Analysis of Fine and Coarse 


Aggregates, ASTM International, West Conshohocken, PA, 2014, www.astm.org 


 


ASTM D2419 – 14, Standard Test Method for Sand Equivalent Value of Soils and Fine 


Aggregates, ASTM International, West Conshohocken, PA, 2014, www.astm.org 
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ASTM F1951 – 14, Standard Specification for Determination of Accessibility of Surface 


Systems Under and Around Playground Equipment, ASTM International, West 


Conshohocken, PA, 2014, www.astm.org 


 


2. Commonwealth of Massachusetts Department of Transportation (MassDOT): 


Specifications Standard Specifications for Highways and Bridges 


 


1.05 SUBMITTALS 


 


A. Submit to the Owner’s Representative for approval the following:  


1. Organic Binder manufacturer’s product data sheet 


2. 1 pound sample of base course 


3. 1 pound sample of aggregate 


4. Aggregate gradation indicating that the product meets specifications 


5. Manufacturer’s Material Safety Data Sheet 


6. Manufacturer’s Maintenance and Snow Removal Instructions 


 


1.06 SITE CONDITIONS 


 


A. Ensure that the subgrade and base are properly graded and compacted to required 


specifications. 


 


B. Do not install the stabilized aggregate surfacing during rain. Rain within 3-5 days after 


installation will increase curing time. 


 


C. Protect all nearby surfaces, plants, and structures from possible contamination from 


materials or damage by equipment. 


 


D. Install when temperatures are below 40 degrees Fahrenheit (5 degrees Celsius).  


 


 


 1.07 TEST PLOT 


 


A. Install 55 square feet minimum of stabilized aggregate surfacing including base course, at 


location approved by the Owner’s Representative. 


 


B. Allow Owner’s Representative to view test plot before proceeding with rest of stabilized 


crushed aggregate paving. 


 


C. Approved mock-up may remain as part of completed Work. 


 


1.08   DELIVERY, HANDLING, AND STORAGE 


 


A. Delivery:  Deliver organic binder pre-blended with aggregate. 
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B. Handling:  


 


1. Follow manufacturer’s recommendations for safety precautions, wear appropriate 


respirator when ventilation is inadequate. Avoid contact with skin and eyes. 


 


2. Follow manufacturer’s recommendations for storage and handling of organic binder and 


aggregate. 


 


C. Storage:  


 


1. Protect stabilized aggregate surfacing mix from contamination. Store undercover.  Do not 


allow blended and hydrated aggregate to sit for more than 48 hours. 


 


2. When blended aggregate is subject to rainfall, turn with a skid steerer or loader to ensure 


consistent moisture content throughout prior to installation.  


 


3. Verify hydration level as recommended by manufacturer with snowball test before 


installation. 


 


PART 2 – PRODUCTS  


 


2.01 BASE COURSE 


 


A. Base course shall be ¾” minus crushed stone as specified in Section 31 00 00, 
EARTHWORK. 


 


2.02 ORGANIC BINDER 


 


A. Organic binder shall be “Organic-Lock” for stabilized aggregate surfacing as manufactured 
by Envirobond Products Corporation, 6191-2100 Bloor Street West, Toronto, Ontario, 
Canada, M6S 5A5, 1-866-636-8476, info@envirobond.com, or approved equal. 


 
B. Binder shall be powdered organic binder designed to be blended with crushed aggregate. 
 
C. Binder shall be made from 100% naturally occurring materials. 


 


2.03 AGGREGATE 


 


A. Aggregate shall be decomposed granite or trap rock “Nickle Stone Dust” as supplied by 
Envirobond Products Corporation, 6191-2100 Bloor Street West, Toronto, Ontario, Canada, 
M6S 5A5, 1-866-636-8476, info@envirobond.com, or approved equal. 


 
1. Nickle Stone Dust shall be light cream, light gray and light beige in color, with color 


relatively uniform and shall be subject to the approval of the Owner’s Representative.   


 


2. Crushed Aggregate Material shall consist of sound, angular, durable particles. 
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3. Gradation, in accordance with ASTM C136:  


 


Optimal Gradation 


Sieve Sieve Size (mm) Percent Passing 


4 4.75 80% - 100% 


8 2.36 65% - 90% 


16 1.18 40% - 65% 


30 0.6 25% - 55% 


50 0.3 15% - 35% 


100 0.15 10% - 20% 


200 0.075 5% - 15% 


 


 


PART 3 – EXECUTION  


 


3.01 PREPARATION OF SUBGRADE 


 


A. Areas to receive stabilized aggregate surfacing shall be excavated to depths necessary to 


achieve finished grades shown on the Drawings. 


 


B. Final fine grading, filling, and compaction of subgrade to receive base course, and stabilized 


aggregate surface as required to form a firm, uniform, accurate, and unyielding subgrade at 


required elevations and to required lines, shall be as specified in Section 31 00 00, 


EARTHWORK. 


 


. Existing subgrade material that will not readily compact as required shall be removed and 


replaced with satisfactory materials.  Additional materials needed to bring subgrade to 


required line and grade and to replace unsuitable material removed shall be as specified in 


Section 31 00 00, EARTHWORK. 


 


C. Subgrade of areas to be surfaced shall be recompacted as required to bring top 8 inches of 


material immediately below base course to a compaction of at least 95 percent of maximum 


density, as determined by ASTM D 1557, Method D.  Subgrade compaction shall extend for 


a distance of at least 12 inches beyond surface edge. 


 


D. Excavation required in subgrade shall be completed before fine grading and final compaction 


of subgrade are performed.  Where excavation must be performed in completed subgrade or 


base course, subsequent backfill and compaction shall be performed as directed by the 


Owner’s Representative and as specified and paid for under the work of the Division 2 


Section, EARTHWORK.  Completed subgrade after filling such areas shall be uniformly and 


properly graded. 


 


E. Areas being graded or compacted shall be kept shaped and drained during 


construction.  Ruts greater than or equal to one inch deep in subgrade, shall be graded out, 


reshaped as required, and recompacted before placing stone dust surfacing. 


 


F. Materials shall not be stored or stockpiled on subgrade. 
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G. Disposal of debris and other material excavated and/or stripped as specified, performed and 


paid for under the Division 2 Section, EARTHWORK, of this Specification and material 


unsuitable for or in excess of requirements for completing work of this Division 2 Section, 


AGGREGATE SURFACING shall be disposed of off-site under the work of Division 2 


Section, EARTHWORK, of this Specification. 


 


3.02 BASE COURSE 


 


A. Aggregate base course shall be Gravel Borrow as specified in Section 31 00 00, 


EARTHWORK, of this Specification. 


 


B. Base course shall be spread in layers from self spreading vehicles equipped with automated 


grade controlled equipment for cross sections greater than 10 feet in width and by hand for 


cross sections less than or equal to 10 feet in width. Power graders or conventional self 


spreading vehicles may be used only with prior written approval of the Owner’s 


Representative. Base course shall be compacted until the surface is even and true to the 


required lines and grades within a tolerance of 3/8 inch above or below the required cross 


sectional elevations and to a maximum irregularity not exceeding 3/8 inch under a 10 foot 


line longitudinally. 


 


C. Any specific area of base course which, after being rolled, does not form a satisfactory, solid, 


stable foundation shall be removed, replaced and recompacted by the Contractor at no 


additional cost to the Owner.  


 


D. Compact base course in 4-inch lifts with a minimum 2-ton compaction roller. 


 


E. Compact the base course to 95% Modified Proctor Density using a single or double drum 


static roller or vibratory compactor.  


 


3.03 STABILIZED AGGREGATE 


 


A. Aggregate shall be mixed with organic binder and water is proportions as recommended by 
the manufacturer.  


 
B. Contractor shall confirm the cross-slope compacted base material meets the cross-slope of 


the finished grade as shown on the Drawings.  
 
C. Additional hydration should not be necessary provided the moisture content of the blended 


aggregate is adequate. If the surface layer starts to dry out while installing, the Contractor 
shall apply a light misting, per manufacturer’s recommendations, to prevent surface cracks 
from appearing during compaction. 


 
3.04 SPREADING 


 


A. Spread loose, pre-wet blended aggregate evenly to depth as shown on the Drawings by 
mechanical spreader or similar. Loose lifts greater than final depth may be necessary to 
achieve the required depth after compaction. 


 
B. Contractor shall ensure a consistent depth of stabilized aggregate by screeding or other 


means necessary. 
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3.4 COMPACTION 


 


A. Compact the blended aggregate using a 1-ton double or single static drum roller, or 
equivalent. Compact using a hand tamper in tight locations. A vibratory compactor should not 
be used for the blended aggregate as it risks disassociating the bonds of the stabilized 
aggregate or allowing the fines and moisture to migrate to the surface, causing the surface to 
take on a smooth, concrete-like appearance.  


 
B. Compaction will vary with different aggregates due to particle shape and size. Compaction 


may take 4-6 passes. 
 
C. Contractor shall monitor compaction during the test plot to determine the actual degree of 


compaction. Adequate amounts of the blended aggregate needed for the required depth 
shall be used in the first pass. Adding stabilized aggregate after compaction should be 
avoided. 


 
D. Compact to 95% Modified Proctor Density. 


 


3.5  FINISHED INSTALLATION 


 
A. Apply a light spray to the surface of the compacted aggregate to give a clean appearance.  
 
B. Apply water until the water begins to run-off.  
 
C. Allow a minimum of 72 hours for stabilized aggregate to cure. Do not allow any traffic on the 


newly installed stabilized aggregate surfacing until fully cured. 
 
3.7  PROTECTION AND REPAIRS 


 
A. Contractor shall protect the stabilized aggregate surfacing during the duration of construction 


work. Any damage to the surfacing prior to Final Acceptance shall be brought to the attention 
of the Owner’s Representative and corrected immediately. 
 


B. Correct stabilized aggregate surfacing by excavating the damaged area and scarify exposed 
stabilized aggregate. 
 


C. Pre-blend the replacement aggregate and organic binder at 28-34 lbs / imperial ton. Apply the 
blended material to the excavated area and compact. Thoroughly water the material to 
achieve an 8-10% moisture content. Use the “snowball test” to determine moisture content as 
recommended by the manufacturer. 
 


D. Allow the newly installed stabilized aggregate surfacing to cure, but not completely dry out.  
 


E. Re-compact the material, ensuring that the final grade, crown or cross-pitch are maintained. 
 


3.04  
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CLEAN-UP 


 


A. The Contractor shall remove all bags, pallets, plastic or any other items associated with the 


work of this Section and leave the site in clean, safe, finished condition. 


 


3.05 WARRANTY 


 


A. Contractor shall provide unconditional maintenance for a period of sixty (60) days after Final 


Completion to include the completion of repairs to any area of the stabilized aggregate 


surfacing that fails or in which ponding occurs.  Repairs shall be as specified herein.  


 


 


END OF SECTION 
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SECTION 32 16 13  


 


GRANITE CURB 


 


PART 1 – GENERAL 


 


1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 1, 
GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 


B. Examine all Contract Documents and all other Sections of the Specifications for requirements 


 


1.02 SUMMARY 
 


A. The work of this Section consists of providing labor, equipment, materials, incidental work, and 
construction methods necessary to furnish and install granite curb, as indicated on the Contract 
Documents and as specified, including, but not limited to: 


 


1. Vertical and flush Granite Curb 
2. Granite Transition Curb 
3. Granite Mountable Curb 


 


1.03 RELATED WORK UNDER OTHER SECTIONS 


 


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


 


1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 
2. Section 31 00 00, EARTHWORK 
3. Section 32 12 16, ASPHALT PAVING 
4. Section 32 13 13, CONCRETE PAVEMENT 
5. Section 32 28 00, SITE IMPROVEMENTS 
6. Section 03 30 00, CAST-IN-PLACE CONCRETE 


 


1.04 REFERENCES 


 


A. The following standards shall apply to the work of this Section. 


 


1. American Society for Testing and Materials (ASTM): 


 


C 131 Resistance to Degradation of Small-Size Coarse Aggregate by 
Abrasion and Impact in the Los Angeles Machine 


C 615 Granite Dimension Stone 


 


2. Commonwealth of Massachusetts Department of Transportation (MassDOT): 


Specifications Standard Specifications for Highway and Bridges 
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1.05 SUBMITTALS 


 


A. Submit test results for granite. 
 


B. Submit complete shop drawings of granite curbing for Owner’s Representative's approval 
 


1. Shop drawings shall indicate size, dimension, and finish of each curb type. 
2. Submit a complete schedule for quantity, lengths, and size for all curbing on the 


project. 


 


C. Submit concrete design mix for concrete cradle at curb. 


 


1.06 QUALITY ASSURANCE 


 


A. Unless otherwise indicated, granite curb materials and construction shall conform to the 
applicable portions of the following: 


 


1. MASSDOT Specifications Section 500, "Curb and Edging." 


 


B. Granite for all curbing shall be supplied from a single source for entire project. 


 


1.07 DELIVERY, STORAGE, AND HANDLING 


 


A. Granite curb units shall be delivered to the job adequately protected from damage during 
transit. 
 


B. Curb shall be protected against staining, chipping, and other damage. Cracked, badly 
chipped, or stained units will be rejected and shall not be employed in the work. 
 


C. Store pallets of granite curbing on pavement or other hard, durable surfaces that will not 
compact as a result of the weight of the pallets of curbing. Prevent steel strapping from 
pallets from rusting and staining of pavement. Remove and replace all pavement stained by 
rusting steel strapping of pallets. 


 


 


PART 2 – PRODUCTS 


 


2.01 GRANITE CURB (VERTICAL AND FLUSH) 


 


A. Granite shall be a structural New England granite conforming to ASTM C 615, Class I 
Engineering Grade, suitable for curbstone use. 


 


1. Curb shall be light grey, free from seams which impair structural integrity, and with 
percentage of wear less than 32%, as determined by ASTM C 131. 


2. Vertical granite curb shall have the following dimensions: width = 6 inches, nominal 
depth 


3. = 18 inches +/- 1 in, minimum length = 6 feet. Finish shall be sawn top, split face, and 
jointed. 
 


B. Curb materials shall conform to MASSDOT Specifications Section M9.04.0 and shall meet 
requirements specified in the following subsection of Division III, Materials of the MASSDOT 
Specifications: 
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Item MassDOT Specifications Section Type Granite Curb
 M9.04.1 VA4 


 


C. Where curb is flush with surface of pedestrian pavement, exposed surface of granite shall 
have a thermal finish. 


 


2.02 GRANITE TRANSITION CURB 
 


A. Granite for transition pieces shall be a structural New England granite conforming to ASTM 
C 615, Class I Engineering Grade, suitable for curbstone use. 


 


1. Curb shall be light grey, free from seams which impair structural integrity, and with 
percentage of wear less than 32%, as determined by ASTM C 131. 
 


2. Exposed surfaces of curb shall be free of saw marks. 
 


B. Granite curb transition pieces shall be similar to vertical granite curb, MASSDOT 
Specification M9.04.1, Type VA. 
 


C. Provide transition pieces in dimensions indicated on the Contract Documents. 
 


D. Where transition piece is flush with surface of pedestrian pavement, exposed surface of 
granite shall have a thermal finish. 


 


2.03 GRANITE MOUNTABLE CORNER 


 


A. Granite mountable curb shall be a structural New England granite conforming to ASTM C 
615, Class I Engineering Grade, suitable for curbstone use. 


 


1. Curb shall be light grey, free from seams which impair structural integrity, and with 
percentage of wear less than 32%, as determined by ASTM C 131. 
 


2. Exposed surfaces of curb shall be free of saw marks. 
 


B. Granite mountable curb pieces shall be similar to vertical granite curb, MassDOT 
Specification M9.04.1, Type VA, except as detailed on the Contract Drawings. 


 
C. Provide mountable pieces in dimensions indicated on the Contract Documents. 
 
D. Where mountable piece is flush with surface of pedestrian pavement, exposed surface of 


granite shall have a thermal finish. 
 


2.04 CEMENT MORTAR 
 


A. Mortar for pointing joints between curbstones shall be a cement mortar composed of one 
part Portland cement and two parts sand, by volume with sufficient water to form a 
workable, stiff mixture. 
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2.05 CONCRETE 
 


A. Concrete for Foundation Cradle at Curb: Concrete where designated for foundation cradle at 
curb installations shall be a zero-slump concrete, described as follows: 


 


1. MassDOT Specifications Section M4.00.0, 4000 psi, 3/4 inches aggregate concrete 
mix, without water, placed dry. 
 


B. Concrete For Backing Up Curb: Concrete where designated for backing up curb shall be  
4000 psi, 3/4 inches high early strength concrete conforming to Section M4 of MassDOT 
Specifications. 


 


 


PART 3 – EXECUTION 
 


3.01 SETTING CURB, TRANSITION CURB, AND CORNERS 
 


A. Curb shall be set in accordance with MassDOT Specifications Section 501, except as 
indicated below. 


 


1. Following placement and compaction of gravel subbase, provide zero slump concrete 
foundation, to depths indicated on the Contract Documents, completely supporting 
curbstones throughout their entire length. 
 


2. Vertical face of vertical curb shall be plumb, with curb top parallel to adjacent surface. 
 


3. Resetting of existing curb, in the final location, shall conform to the requirements of 
MassDOT Specifications Section 501. 


 
4. Curb shall be set accurately to line and grade. Curb alignment shall be  uniform,  with 


smooth and continuous arris lines. Radius curbs shall meet with a common tangent. 
Curb units shall be fitted together as closely as possible. Curb shall not be field cut. 


 
5. After proper alignment of curbing and concrete foundation have been established, 


place additional concrete surround, of wetter consistency, to extend concrete up each 
face of curbing as detailed on the Contract Documents. 


 
6. Joints, between curb units shall be carefully filled with a cement mortar, and neatly 


pointed on the top and front exposed portions. After pointing excess mortar shall be 
cleaned from curb surface. 


 
7. Backfill material on each side of curb and curb cradle shall be as specified for adjacent 


surface and shall be thoroughly compacted by means of power tampers. Extreme care 
shall be taken not to destroy curb alignment. Curb sections disturbed during backfilling 
or otherwise shall be reset to line and grade, and properly backfilled. 


 


 


END OF SECTION 
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SECTION 32 28 00 


SITE IMPROVEMENTS 


PART 1 – GENERAL 


 


1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 


1, GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 


 


B. Examine all Contract Documents and all other Sections of the Specifications for 


requirements therein affecting the work of this trade. 


  


1.02 SUMMARY 
 


A. The work of this Section consists of providing all labor, equipment, materials, incidental work, 


and construction methods necessary to furnish and install designated Site Improvements 


and related items as indicated on the Contract Documents, as specified in this Section, and 


includes, but is not limited to, the following: 


 


1. Bench 


2. Placed Boulders 


3. Trailhead Kiosk 


4. Trail and Roadway Signs 


5. Detectable Warning Tile 
6. Highway Guardrail 


 


1.03 RELATED REQUIREMENTS 
 


A. The following items of related work are specified and included in other Sections of the 


Specifications: 


1. Section 31 00 00, EARTHWORK 


2. Section 03 30 00, CAST-IN-PLACE CONCRETE 


3. Section 32 13 13, CONCRETE PAVEMENT 


 


1.04 REFERENCES 


 


A. The following standards shall apply to the work of this Section: 


 


1. Standard Specifications:  Commonwealth of Massachusetts, Massachusetts Highway 


Department, Standard Specifications for Highways and Bridges, latest edition. 


2. ASTM:  American Society for Testing and Materials 


3.    AASHTO:  American Association of State Highway and Transportation Officials. 


4. FS: Federal Specifications as indicated 


5. ADA: Federal Accessibility Guidelines for Buildings and Facilities (ADAAG) 
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6. American Society for Testing and Materials (ASTM): 


A653/A653M Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 


or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.   


D523-89 Standard Test Method for Specular Gloss  


D714 Test Method for Evaluating Degree of Blistering in Paint 


D4541-95e1 Standard Test Method for Pull-Off Strength of Coatings Using 


Portable Adhesion Testers 


D822 Practice for Conducting Tests on Paint and Related Coatings and 


Materials using Filtered Open-Flame Carbon-Arc Light and Water 


Exposure Apparatus.   


D4285-83 Standard Test Method for Indicating Oil or Water in Compressed 


Air 


D3359 Standard Test Method for Measuring Adhesion by Tape Test 


D3363 Standard Test Method for Film Hardness by Pencil Test 


F1292 & 1951 Impact Attenuation of Surface Systems Under and Around 


Playground Equipment. 


D-4060 Test Method for Abrasion Resistance of Organic Coatings by the 


Taber Abrasion. 


D522-93A Standard Test Method for Mandrel Bend Test of Attached 


Organic Coatings. 


G-155 QUV Accelerated Weathering Environment. Standard Practice for 


Operating Fluorescent Light Apparatus for UV Exposure of 


Nonmetallic Materials. 


D-2486 MEK rub test for chemical resistance. 


D-570 Standard Test Method for water absorption of plastics. 


 


7.    Environmental Protection Agency (EPA) 


  E-303—British Pendulum test for friction.  


8. AA: Aluminum Association, 818 Connecticut Avenue, NW, Washington, D.C. 20006. 


9.  ADAAG: Americans with Disabilities Act Accessibility Guidelines 


10. ANSI: American National Standards Institute 


11. ASTM: American Society for Testing and Materials, 1916 Race Street, Philadelphia, 


PA 19103 as published in "Compilation of ASTM Standards in Building Codes" 


12. UL: Underwriters Laboratories Inc. Publication Stock, 333 Pfingsten Road, Northbrook, 


IL 60062. 


13.   American Welding Society (AWS) 


A653/A653M Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 


or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.   


D523-89 Standard Test Method for Specular Gloss  


D714 Test Method for Evaluating Degree of Blistering in Paint 


D4541-95e1 Standard Test Method for Pull-Off Strength of Coatings Using 


Portable Adhesion Testers 


D822 Practice for Conducting Tests on Paint and Related Coatings and 


Materials using Filtered Open-Flame Carbon-Arc Light and Water 


Exposure Apparatus.   


D4285-83 Standard Test Method for Indicating Oil or Water in Compressed 


Air 


D3359 Standard Test Method for Measuring Adhesion by Tape Test 


D3363 Standard Test Method for Film Hardness by Pencil Test 
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D-4060 Test Method for Abrasion Resistance of Organic Coatings by the 


Taber Abrasion. 


D522-93A Standard Test Method for Mandrel Bend Test of Attached Organic 


Coatings. 


G-155 QUV Accelerated Weathering Environment. Standard Practice for 


Operating Fluorescent Light Apparatus for UV Exposure of 


Nonmetallic Materials. 


D-2486 MEK rub test for chemical resistance. 


 


1.05 SUBMITTALS 


 


A. Information and Review Submittals:  Submit the following.  If submitting an “or equal,” the 


Contractor must provide specifications and documentation supporting the “or equal” status of 


the product. 


 


1. Bench, detectable warning panel, wood and highway guardrail – Product literature, 


color/finish chart, shop drawings include footings 


2. Trail and Roadway Signs – Full shop drawings including sign face, post and footing, 


installation detail 


 


B. Trail Kiosk – submit the following: 


 


1. Submit one full-size paper color proof of the sign face. 


 


2. Submit a 12-inch by 12-inch sample of the DHPL showing a portion of the approved 


sign graphic. 


 


3. Shop drawings showing the entire kiosk, details of all connections, materials, finishes, 


all components, artwork, and attachments and footing detail. 


 


4. Contractor will be required to make all necessary edits and 


corrections to copy, colors, and images. 


 


1.06 QUALITY STANDARDS 


 


A. Metal Work: Workmanship and finish shall be equal to the best practice of modern shops for 


each item of work.  Metal fabrication shall be accomplished using the highest standards of 


workmanship. All work shall be executed by experienced mechanics, shall conform to the 


requirements of the Contract Documents, and meet the following requirements. 


 


1. Individual metal pieces shall be saw cut and carefully fitted together.   


2. Sections shall be well formed to shape and size with sharp lines and angles; curved 


work shall be sprung evenly to curves.  


3. Exposed surfaces shall have a smooth finish and sharp, well defined lines and arrises.   


4. Grind all edges of bars and plates completely free from nicks and machine marks, prior 


to galvanizing, shop priming, or finishing.  


5. All surfaces and connections of metal items shall be without visible grinding marks, 


surface differentiation or variation.  
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6. All fabricated metal items shall be fine sanded throughout to produce a high standard 


of surface smoothness. 


7. Castings shall have sharp corners and edges and shall be clean, smooth and true to 


pattern.  


8. Welding shall be continuous and shall extend for the entire length of the joints except 


where specifically indicated on the Contract Documents.  All exposed welds shall be 


ground smooth. 


9. The use of gas cutting torch in the field for correcting fabrication errors will be 


permitted only when the prior written approval of the Owner’s Representative has been 


obtained for each specific condition. 


10. Weld with uncoated wire to prevent flux deposits.  If coated wire is used, all flux 


residue shall be thoroughly removed and bare white metal exposed, prior to 


galvanization, if applicable.  Where overlapping surfaces are welded, seal off contact 


area by welding all edges around contact area.  


11. All welds shall be watertight. 


12. All shop connections shall be full seam welded and ground flush and smooth. Field 


connections bolted unless otherwise permitted as indicated in this Section 32 28 00, 


SITE IMPROVEMENTS.  Draw up all threaded connections tightly, after buttering 


same with pipe joint compound, to exclude water. Deform threads to prevent loosening 


for all exposed connections subject to vandalism. 


 


1.07 DELIVERY, STORAGE AND HANDLING 


 


A. Store delivered Site Improvement items under this Section 32 28 00, SITE 


IMPROVEMENTS. 


 


B. Items which become rusted or damaged because of non-compliance with these conditions 


will be rejected and shall be replaced without additional cost to the Owner.  


 


1.08 GENERAL INSTALLATION 


 


A. Where anchors, bolts or fasteners are exposed, they shall be configured or secured in such 


a way as to prevent their casual removal by use of vandal-proof heads or fastenings unless 


otherwise specified on Drawings. 


 


B. All metal inserts, anchor slots, anchors, anchor bolts, fastenings, and other fastening 


devices, for attachment of site improvement items to pavements, except as otherwise 


specified under other Sections of this Specification, shall be in specified, provided, delivered 


installed and paid for under the work of this Section 32 28 00, SITE IMPROVEMENTS.  


 


C. Unless specifically called out in the Contract Documents, galvanized steel or cast iron 


sections to be joined shall not be welded after galvanizing but shall be mechanically attached 


by means of unexposed sleeves and fasteners sufficient to provide secure attachment under 


normal usage. 


 


D. Free-standing site improvement items shall be set plumb and horizontal regardless of the 


pitch of the finished surrounding grade unless otherwise shown on the Contract Documents. 
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E. The Contractor shall be responsible for timing the delivery of site improvement items so as to 


minimize the on-site storage time prior to installation.  All stored materials shall be protected 


from weather, careless handling and vandalism. 


 


F. Contractor shall be responsible for the correct location of site improvement items.  Take 


particular care to maintain shapes, plumb and level during the pouring of concrete. 


 


G. All work shall be accurately set to established lines and elevations and rigidly set in place to 


supporting construction. 


 


1.09 COORDINATION 


 


A. The work of this Section 32 28 00, SITE IMPROVEMENTS, shall be completely coordinated 


with the work of other Sections.  Verify dimensions and work of other trades that adjoin 


materials of this Section 32 28 00, SITE IMPROVEMENTS, before installing items specified.  


 


B. Obtain all necessary templates and patterns required from other trades for proper execution 


of work of this Section 32 28 00, SITE IMPROVEMENTS.  Coordinate the delivery of items, 


templates, and patterns manufactured by other trades to maintain construction schedule. 


Receive from other trades items to be installed under this Section 32 28 00, SITE 


IMPROVEMENTS.   


 


1.10 GUARANTEE 


  


A. The Contractor shall furnish and deliver standard written manufacturer's guarantee in Owner's 


name covering all materials and workmanship under this Section 32 28 00, SITE 


FURNISHINGS, in addition to, and not in lieu of, guarantee requirements set forth elsewhere 


in these Specifications, and other liabilities which the Contractor may have by law or other 


provisions of the Contract Documents. 


 


B. Supplier shall pay for repairs of any damage to any part of the project caused by defects in 


his work and for any repair to the materials or equipment caused by replacement. All repairs 


are to be done to the satisfaction of the Owner’s Representative. 


 


C. Any part of the work installed under this contract requiring excessive maintenance shall be 


considered as being defective, and shall be replaced by the Supplier during the one year 


guarantee period at no cost to the Owner. 


 


 


PART 2 – PRODUCTS 


 


2.01 BENCH 
 


A. Bench shall be Trio Bench as manufactured by Forms and Surfaces, 30 Pine Street, 


Pittsburgh, PA 15223, 800.451.0410, or approved equal. 


 


B. Type and quantities shall be as shown on the Drawings. 
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2.02 PLACED BOULDERS 
 


A. Boulders shall be furnished by the Contractor, as selected/approved by the Owner’s 


Representative.  Boulders shall be sized between 3-12 cubic feet. Dimensions shall vary as 


follows: 18” – 24” high x 12” – 24” wide x 18” – 36” long. 


 


B. On-site boulders uncovered during excavation may be considered for approval. 


 


 


2.03 TRAILHEAD KIOSK 
 


C. Trailhead Kiosk shall be two-sided wood kiosk with custom sign. Signs shall be aluminum 


signs with applied color vinyl graphics mounted on ornamental posts.  Sign size and text 


shall be as illustrated in the Contract Drawings. 


 


D. Materials: 


 
1. Signs: Signs shall be constructed from aluminum plate conforming to ASTM-B209, Alloy 


6061-T6.  Aluminum plate signs shall be .125 inches thick.  Aluminum shall be best 
commercial quality, straight and true, free of scratches, scars, creases or buckles. 


2. Graphics: Sign graphics shall be supplied to the contractor in electronic format.  Graphics 
shall be printed on Scotchcal vinyl as manufactured by 3M Company, St. Paul, MN or 
approved equal. 


3. Typeface: All typeface on signage shall be “Segoe UI”. 
4. Colors:  


a. Background color –  “DCR Sage” 
  PMS 5655U 
  CMYK: 6/0/9/18 
b. Text and symbols –  “Black” 


5. Posts and Frame shall be Southern Yellow Pine. 
8. Concrete footings shall be 4000psi concrete as specified in Section 03 30 00, CAST-IN-


PLACE CONCRETE. 
 
2.02 HIGHWAY GUARDRAIL 


 
A. Highway guard shall be MassDOT highway guard (TBD) 


 
 
2.03 TRAIL AND ROADWAY SIGNS 
 


A. Regulatory signs conform to the Manual on Uniform Traffic Control Devices (MUTCD) 


specifications. 


 
2.04 DETECTABLE WARNING TILE 


 
B. Detectable/Tactile Warning Surface Tile shall be a vitrified polymer composite (VPC) 


“Replaceable Cast In Place Detectable/Tactile Warning Surface Tile as manufactured by 


Armor-Tile / Engineered Plastics, Inc., 300 International Drive, Suite 100, Williamsville, NY, 


14221, (800) 682-2525, www.armortile.com, or approved equal.   
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C. Length and width shall be as shown on Contract Drawings.  Depth shall be 1/2 inch, face 


thickness 3/16”, warpage of edge .5% max. with a minimum of 11 fasteners. 


 


D. Color shall be homogeneous throughout the tile.  Color to be as selected by Owner’s 


Representative during shop drawing process. 


 
 
2.05 EARTHWORK MATERIALS 


 
A. All backfill materials, aggregate subbase and base materials shall be as specified under the 


Division 2 Section 31 00 00, EARTHWORK, of this Specification, and provided, delivered 


and paid for under the work of this Division 2 Section 32 28 00, SITE IMPROVEMENTS.  


 


2.06 CAST-IN-PLACE CONCRETE 
 


A. Concrete footings shall be 4,000 pounds per square inch cast-in-place concrete as specified 


under the work of Section 03 30 00, CAST-IN-PLACE CONCRETE.  Footings shall be 


reinforced with #5 rebar. 


 


2.07 GROUT 
 


A. Grout as required for anchoring shall be a pourable, quick setting, non-metallic and non-


shrinking hydraulic cement grout equal to the following: 


 


1. Five Star Grout  


 U.S. Grout Corporation 


 425 Stillson Road 


 Fairfield, CT 06430  


 (800) 243-2206 


 


2. Sika Grout 212 


 Sika Corporation 


 Lyndhurst, NJ 07071 


 (201) 933-8800 


 


3. Harris Construction Grout 


 AH Harris & Sons 


 10 West Mill St. 


 Medfield, MA 02052 


 (508) 359-7321 
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PART 3 – EXECUTION 


 


3.01 EARTHWORK 
 


A. All excavation, filling, compacting and grading of backfill materials, including base and 


subbase materials, ordinary borrow, drainage fill and structural associated with and used in 


the installation of the items of this Section 32 28 00, SITE IMPROVEMENTS, shall be as 


specified under Section 31 00 00, EARTHWORK, and performed and paid for under the work 


of this Section 322800, SITE IMPROVEMENTS. 


 


3.02 CONCRETE 
 


A. Concrete footing placement, protection and formwork shall be as specified in Section 03 30 


00, CAST-IN-PLACE CONCRETE. Concrete footings shall be to the sizes noted on the 


Contract Documents.  No calcium chloride will be permitted. 


 


3.03 BENCH AND TRAILHEAD KIOSK 
 


A. Install all bench and trailhead kiosk in accordance with and in locations shown on the 


Contract Documents and as directed in the field by the Owner’s Representative. Anchor bolts 


shall be set in non-shrink epoxy grout.  Thicken concrete for surface mounted site 


improvements to maintain minimum 3 inches of concrete cover at anchor bolts. 


 


B. The Contractor shall be responsible for timing the delivery of site furnishings so as to 


minimize on-site storage time prior to installation.  All stored materials and items must be 


protected from weather, careless handling and vandalism. 


 
C. Contractor shall provide all necessary appurtenances to install bench and trailhead kiosk. 


Bench and trailhead kiosk shall be installed level and plumb.  


 
D. Stainless steel washers may be used as leveling devices if the site furnishings do not include 


integrated leveling devices.  Ends of anchor bolts shall be cut flush for tamper resistance. 


 


3.04 HIGHWAY GUARDRAIL 
 


A. Install highway guardrail per MassDOT specifications. 


 
3.05 DETECTABLE WARNING TILE 


 
A. Install all items as shown on the Contract Documents and approved Shop Drawings, and in 


accordance with the manufacturer’s recommendations. 


 


B. The physical characteristics of the concrete shall be consistent with the contract 


specifications while maintaining a slump range of 4-7 to permit solid placement of the 


Replaceable Cast In Place Detectable/Tactile Warning Surface Tile system.   


 


C. The factory-installed plastic sheeting shall remain in place during the entire installation 


process. Following the concrete curing stage, protective plastic wrap is to be removed tight 


to the concrete/tile interface.  Any concrete left beneath the plastic shall be removed without 


damage to the tile surface.  
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D. No air voids shall be allowed under the tile during the installation process.  


 


E. The tile shall be placed true and square to the curb edge in accordance with the Contract 


Drawings.  The field level (base of the truncated dome) of the tile shall be flush to the 


adjacent concrete surface, and the required slope achieved.   


 


F. During and after the tile installation and concrete curing stage, no walking, leaning or 


external force shall be placed on the tile that may rock the tile causing a void between the 


underside of the tile and concrete.     


 
3.06 PLACED BOULDERS 


 
A. All placed boulders shall be set according to the Construction Documents. A minimum of 


(1/3) one-third of each boulder shall be set below grade for stability. 


 


B. The contractor shall have the approval of the Owner’s Representative for each boulder 


location and orientation prior to final setting. 


 


C. All stone work shall be cleaned thoroughly to remove stains, excess mortar, dirt and other 


discoloration or blemishes. 


 
3.07  ACCEPTANCE STANDARDS FOR METAL ITEMS 


 
A. Metal items will be rejected by the Owner’s Representative for one or more of the following 


reasons: 


 
1. Welders were not qualified under or did not perform work in accordance with AWS 


"Standard Qualification Procedure". 
 
2. Fabricated items show metal pieces that were not accurately saw cut and were not fitted 


together. Gaps, spaces, voids, breaks and crooks in arriss lines, humps, bumps, sags 
and saddles are present. 


 
3. Sections are not well formed and do not meet the shapes and sizes indicated on the 


Contract Documents. 
 


4. Horizontal or vertical curves do not meet the shapes and profiles shown on the Contract 
Documents. Curves that have broken backs, sags, saddles, tangents or kinks shall be 
rejected. 


 
5. Exposed surfaces do not have a smooth finish and show surface differentiation and 


variation. Edges show nicks, grind marks or machine marks. 
 
6. Castings do not have sharp corners and edges and are not clean, smooth and true to 


pattern. 
 
7. Welds are not continuous extending for the entire length of the joints. 
 
8. Welds are not ground smooth. 
 
9. The presence of flux deposits. 
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10. Welds are not water tight. 
 
11. Connections are not full seam welded, not ground flush and smooth. 
 
12. Threaded connections are not drawn up tightly. Threads have not been deformed to 


prevent loosening. 
 
3.08 ACCEPTANCE STANDARDS 
 


A. Site Furnishing will be rejected by the Owner’s Representative for the following reasons and 


as determined by the Owner’s Representative: 


 


1. Damage 


 


2. Upon installation, site furnishings are not level or plumb.  Hardware is missing or items 


are incorrectly secured. 


 


3. Indications of field welding or cutting. 


 


4. Threaded connections are not drawn up tightly.  Threads have not been deformed to 


prevent loosening. 


 


5. Anchorage into footing material is not solid but is perceptibly loose.  Anchorage does 


not meet the requirements of the Contract Drawings. 


 


 


 


END OF SECTION 
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SECTION 32 31 13 


 


CHAIN LINK FENCE 


 


PART 1 – GENERAL 


 
1.01 RELATED DOCUMENTS 


 
A. The General Documents, as listed on the Table of Contents, and applicable parts of 


Division 1, GENERAL REQUIREMENTS, shall be included in and made a part of this 
Section. 


 
B. Examine all Contract Documents and all other Sections of the Specifications for 


requirements therein affecting the work of this trade. 
 
1.02 SUMMARY 


 
A. The work of this Section consists of providing all labor, equipment, materials, incidental 


work, and construction methods necessary to furnish and install new chain link fence and 
refurbish existing chain link fence as indicated on the Contract Documents and as 
specified herein. 


 
1. Vinyl-coated chain link fence fabric, posts and rails: 


a. 4’ height 


 


2. Vinyl-coated chain link fence fabric with existing adjusted rails and posts 


a. 4’ height 


 
3. Connections to existing chain link fence 


 
4. Painting existing chain link fence 


 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections and 
Divisions of the Specifications: 


 
1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 


2. Section 31 00 00, EARTHWORK 


3. Section 03 30 00, CAST-IN-PLACE CONCRETE 


 
1.04 REFERENCES 


 
B. The following standards shall apply to the work of this Section. 


 
1. Commonwealth of Massachusetts Department of Transportation (Mass 


DOT): Specifications Standard Specifications for Highways and 
Bridges 
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2. American Welding Society (AWS): 


D1.1 Structural Welding Code 


 


3. American Society for Testing and Materials (ASTM): 
A 90 / A 90M Standard Test Method for Weight [Mass] of Coating on 


Iron and Steel Articles with Zinc or Zinc Alloy Coatings 
A36 Standard Specification for Carbon Structural Steel 
A121 Standard Specification for Metallic-Coated Carbon Steel 


Barbed Wire 
A 123 / A123M Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 
A 307 Standard Specification for Carbon Steel Bolts and Studs, 


60,000 PSI Tensile Strength 
A 370 Mechanical Testing of Steel Products 
A 392 Standard Specification for Zinc-coated Steel Chain Link 
Fence Fabric A 428 / A428M Test Method for Weight of Coating on Aluminum 
Coated Iron or 


Steel Articles 
A 491 Standard Specification for Aluminum-coated Steel Chain Link 


Fence Fabric 
A 500 /A500M Standard Specification for Cold-Formed Welded and 


Seamless Carbon Steel Structural Tubing in Rounds 
and Shapes 


A780 Standard Practice for Repair of Damaged and Uncoated 
Areas of Hot-dip Galvanized Coatings 


A 817 Metallic-Coated Steel Wire for Chain Link Fence Fabric 
A 824 Metallic-Coated Steel Marcelled Tension Wire for Use with 


Chain Link Fabric 
A  1011  / A 1011M Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 


Carbon, Structural, High-Strength Low-Allow and High 
Strength Low-alloy with Improved Formability 


B 6 Standard Specification for Zinc 


B 117 Standard Practice for Operating Salt Spray (Fog) Apparatus 
B221 Standard Specification for Aluminum and Aluminum Alloy 


Bars, Rods, Wire Profiles andTubes 
B 750 Zinc – 5% Aluminum Mischmetal Alloy (UNSZ38510) in 


Ingot Form for Hot Dip Coatings 
F 552 Terminology Relating to Chain Link Fencing 


F 567 Standard Practice for Installation of Chain-Link Fence 


F626 Standard Specification for Fence Fittings 
F 668 Standard Specification for Poly-Vinyl Chloride (PVC) and 


Other Organic Polymer-Coated Steel Chain-Link Fence 
Fabric 


F900 Standard Specification for Industrial and Commercial Swing 
Gates F 964 Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Exterior 


Profiles Used for Fencing 
F 1043 Standard Specification for Strength and Protective Coatings on 


Metal Industrial Chain Link Fence Framework 
F 1083 Standard Specification for Pipe, Steel, Hot-Dipped Zinc-


Coated (Galvanized) Welded, for Fence Structures 
WLG2445 Chain Link Fence Manufacturers Institute, Chain Link 


Fence Wind Load Guide for the Selectionof Line Posts and 
Line Post Spacing 







  
Town of Marblehead, MA Chain Link Fence 
Marblehead Rail Trail – Phase I                                                                               32 31 13 - 3  


4. NEPCOAT Northeast Protective Coating Committee of Connecticut, Maine, 
Massachusetts, New Hampshire, New Jersey, Pennsylvania, Rhode Island and 
Vermont (NEPCOAT). 


 
5. Qualified Products List for Protective Coatings for New and 100 percent Bare 


Existing Steel for Bridges: NEPCOAT System A and System B. 
 


6. Society for Protective Coatings (SSPC) SP 11 Power Tool Cleaning to Bare Metal 


 
7. Federal Standards: 


Standard No. 595B, Colors Volume 1 


 
1.05 SUBMITTALS 
 


A. Submit manufacturer’s product data and certification for the following: 


 
1. Each fence fabric type 


2. Each size of pipe 


3. Each type of hardware and fitting 


4. Manufacturer’s vinyl coating system 
5. The fence contractor shall provide the fence manufacturer's certification to the 


Owner’s Representative that the vinyl-coated chain link fabric is warranted by the 
manufacturer for a minimum of 15 years against rust and corrosion. 


 
B. Submit complete shop drawings of fence for Owner’s Representative’s approval. The 


Contractor shall verify field conditions prior to submitting shop drawings. 
 


1. Shop drawings shall show typical materials, elevations, connections, fittings, and 
details for all elements as well as detailed layout including fencing and gates. Shop 
drawings shall include connection to, extension of, and shortening with new end 
posts of existing chain link fence and existing chain link fence with new chain link 
fence. 
 


2. Submit a complete schedule of all chain link fencing showing all rails, hardware and 
fabric type locations on the project. 


 
 
PART 2 – PRODUCTS 


 
2.01 GENERAL 


 
A. Material shall be new chain link fence products of recognized reputable manufacturers. 


Used, re-rolled or re-galvanized materials are not acceptable. 
 


B. Like items of materials provided hereafter shall be the end products of one manufacturer 
in order to achieve standardization for appearance, maintenance and replacement. 
 


C. All welding shall conform to AWS standards. 
 


D. Where existing chain link fence is modified and where new chain link fence meets existing 
chain link fence, material shall match the adjacent material. 
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2.02 VINYL COATED CHAIN LINK FABRIC 
 


A. Chain link fabric shall be PVC coated over galvanized steel wire fabric, fused and adhered 
in accordance with ASTM F 668, Class 2b. 
 


B. Chain link fence fabric shall be made of steel helically wound and interwoven to provide a 
continuous mesh without knots or ties except to form the desired selvage of fabric. 
 


C. All chain link fabric shall be selvage top knuckled and bottom knuckled. 
 


D. The wire shall be vinyl-clad before weaving and shall be free and flexible at all joints. The 
mesh size shall be measured by the distance between the wires forming parallel sides of 
the mesh. PVC coated wire shall conform to the following tables: 


 
Zinc 


Coated Core 
Wire Size 


Zinc 
Coatin


g 
Min. 


Weight 


PVC 


Coated 


Fin. 
Wire Size 


PVC Coated 
Wire 


Allowable 
Variance 


PVC 


Coating 
Thickness 


(Gauge)(Inche
s) 


(Oz/sf) (Gauge) (Inches) (Inches) 


9 0.148 0.30 8 +/- 0.005 0.006 – 
0.010 


 
E. Fabric Size: 


 


1. Core wire size 9 gauge 


2. Mesh size two inches (2”), diamond pattern 


 
2.03 VINYL COATED FRAMEWORK 
 


A. All steel pipe framework shall be Type II SS-40, as manufactured by Allied Tube & 
Conduit, Harvey, Illinois (708) 339-1610, www.atcfence.com, or approved equal. 


 
1. Pipe shall be cold formed and welded high strength steel conforming to ASTM A 


1011, with a minimum yield strength of 50,000 pounds per square inch. 
 


2. Pipe shall be zinc coated prior to PVC coating in accordance with ASTM F 1043 
B and D. Zinc coating for pipe exterior shall be 1.0 ounces per square foot. 
Exterior zinc coating shall have a chromate conversion coating and a final 0.5 
mil clear organic overcoat. Pipe interior shall have a 90 percent zinc organic 
coating. 


 
3. All pipe materials shall be POLYKOTE thermally fused polyester coated in 


accordance with ASTM F 1043, 7.3, 8.13 and 8.1.4.1. All coating shall be 
applied after welding. Color shall match fabric. 


 


4. Pipe shall meet corrosion tests per ASTM B 117. 
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B. Framework sizes for rails shall be as indicated on the Contract Documents.   All pipe 
materials   shall meet or exceed the requirements of the table below. 


 
 


 
 
 
 
 
 
 
 
 
 


 
* Bending strength at 6’ cantilever load 


 
C. Rails shall be connected to posts by use of brace bands and rail end cups. Unless 


designed otherwise, attachment bolts for bands shall be 5/16 inch by 1-½ inches (7.93 
mm X 27 mm) bolts with nuts. The threads of each bolt shall be deformed after being 
installed. Bolts shall be rendered non-removable. 
 


D. Provide internally swaged expansion couplings for rails at 30 feet on center maximum 
spacing. Couplings shall have a 3-inch minimum overlap at joints. 
 


E. All post tops shall include caps. Caps shall be secured with set screws. If existing post 
caps are missing, the Contractor shall replace with new caps. 


 
2.04 VINYL COATED HARDWARE FITTINGS AND MISCELLANEOUS MATERIALS 
 


A. All hardware fittings and miscellaneous materials shall be PVC coated, thermally fused to 
the hot dipped galvanized steel in accordance with ASTM F 1043. Minimum thickness 
shall be 6 mils. Color shall match fabric. 
 


B. Fabric Ties: Tie wire for fastening 1.5 inch mesh fabric to top, middle, bottom, or brace 
rails shall be 9 gauge (core wire) galvanized steel tie wire placed at maximum 12 in. O.C. 
intervals and twisted to form a secure connection. 
 


C. Tension Bars: Tension (Stretcher) bars shall be one-piece lengths equal to full height of 
fabric with a minimum cross-section of 3/16 in. by 3/4 in. Provide one tension bar for each 
terminal post and two for each corner and pull post. Bars shall be galvanized. 
 


D. Tension Bands: Bar bands shall be heavy-pressed 12 gauge steel, 3/4 in. by 1/10 in. 
nominal to secure tension bars to end, corner, and pull posts and embedded angles. 
Space bar bands not more than 12 in. O.C. Bands shall be galvanized. 
 


E. Braces: Post braces shall be of the same material as the rails and shall extend from the 
terminal, corner, or pullpost to the first adjacent line post. Braces shall be securely 
fastened to the posts by heavy-pressed 12 gauge steel brace bands and malleable 
fittings, then securely trussed from line post to base of terminal post with a 3/8 inch truss 
rod equipped with a galvanized turnbuckle. 


SS 40 
Pipe Size 


Outside 
Diameter 


Pipe Wall 
Thickness 


 
Weight 


Section 
Modulus 


Bending 
Moment 


Bending 
Strength 


(nom. in.) (inches) (inches) (lbs./ft.) (sq. in.) (lbs. in.) * (lbs.) 


1-5/8 1.666 .111 1.84 0.1961 9,805 327 
2 1.900 .120 2.28 0.2810 14,050 195 


2-1/2 2.375 .130 3.12 0.4881 24,405 339 


3 2.875 .160 4.64 0.8778 43,890 610 


3-1/2 3.500 .160 5.71 1.3408 67,040 931 
4 4.000 .160 6.56 1.7819 89,095 1,237 


4-1/2 4.500 .160 7.42 2.2859 114,295 1,587 
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F. Bolts and Nuts: Bolts and nuts shall be in accordance with ASTM A 307 Grade A, 
thermally coated to match color of fence fabric. 
 


G. Tension Wire: Tension wire shall be galvanized steel core wire 6 gauge core wire, 5 
gauge finished O.D. Tension wire shall be fastened to fabric at 24 inch O.C. with hog 
rings. Attach securely at all terminal, or corner posts. Hog rings shall be 9 gauge 
galvanized steel wire. 


 
2.05 PAINT FOR VINYL COATED FENCE FABRIC, POSTS AND RAILS 
 


A. For painting and touch-up to welded areas, and to existing chain link fence as shown on 
Drawings, use a zinc rich paint equal to "Tneme Zinc 90-93", by Tnemec Paint Co., 
Woburn, Massachusetts; "ZRC" cold galvanizing compound by Sealube Co., Quincy, 
Massachusetts; or "Zirp" by Duncan Industries, Everett Massachusetts, or approved 
equal. 


 
 
PART 3 – EXECUTION 


 
3.01 PREPARATION FOR FENCE INSTALLATION 
 


A. All Shop Drawings for fencing shall have been returned "Approved" before any fencing 
shall commence. 


 
B. Contractor shall review as-built conditions in the field prior to preparing required 


Shop Drawings. 
 
C. Constructed samples, as required, shall have been submitted and approved before 


materials are ordered or fabricated for the work as a whole. 
 
D. Prior to the installation of any fence, all necessary clearing and grading on both sides 


of the fence shall be performed by the Contractor in accordance with the requirements 
of the Contract Documents. 


 
3.02 INSTALLATION OF FENCE MATERIALS 
 


A. General: Unless modified herein, installation of new fencing, and modification of 
existing fencing, shall meet the requirements of ASTM F 567. Erect fencing in straight 
lines between angle points by skilled mechanics experienced in this type of 
construction. Erect in accordance with the manufacturer's recommendations as 
approved and with these Specifications. 
 


B. All modifications to existing chain link fence and gates shall meet the requirement of 
this Section 02820, CHAIN LNK FENCE. 
 


C. Rails, Braces, Tension Bars and Truss Rods: Install rails, braces, tension bars and 
truss rods as called for on the Contract Documents. 


 
1. Brace corner and pull posts to adjacent line posts with a horizontal compression 


member and diagonal truss rods with turnbuckles used as tension members. 
2. All rails, braces, tension bars and truss rods shall be installed on the side of the 


fence least visible to the public. Coordinate with Owner’s Representative. 
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D. Threaded Connectors and Accessories: After installation of new chain link fence, 
all threaded connector and accessories shall be peened or tack welded, and 
rendered non-removable. Welds shall be cleaned and painted with 3 coats of zinc 
rich paint and spray painted black with an appropriate acrylic paint that will bond 
with galvanizing. 
 


E. Fasten Chain link fence fabric to fence frames as shown on the Contract 
Documents. Fasten chain link fence fabric to terminal posts and pull posts with 
tension bars and tension bands at as shown on the Contract Documents and at the 
spacing herein specified. 
 


F. Fence Fabric shall be secured to all rails and to posts that are not terminal or pull 
posts with steel wire ties at specified spacing. Tie down wire shall be woven 
through the fence fabric, completely around the rail and wire shall be twisted 
securely with three twists on the rail side of the fence and the tails of the wire cut 
off to preclude untwisting by hand. Twisted tie wire ends shall be turned under at 
horizontal rails. Twist shall be on non-secure side of fence. Where designated for 
buried portion of fence fabric bottom, secure fabric to tension wire with vinyl coated 
hog rings as specified. 
 


G. Fabric shall be installed on fence frames such that it will pass the fabric tension 
test herein specified. 


 
3.03 PAINTING AND TOUCH-UP PAINT 
 


A. Painting and touch-up existing vinyl-coated chain link fence posts and rails and 
existing or new hardware as necessary. 
 


B. Paint and touch-up using approved PVC paint in accordance manufacturer’s 
recommendations. 
 


C. Surfaces shall be prepped by sanding and priming with primer compatible with 
finish paints. 
 


D. Apply two-coats paint according to manufacturer’s recommendations. 
 
3.04 TESTING OF FENCE FABRIC 
 


A. Each fence panel shall be constructed such that it will pass the following test. 
Deflection of fence fabric shall be no greater than 2 inches when a force of 30 
pounds is applied in the center of the panel, perpendicular to the plane of the fence 
fabric. Fabric shall return to original position when force is released. 


 
3.05 ACCEPTANCE STANDARDS 
 


A. Fence layout and construction shall conform to the requirements of the Contract 
Documents. Straight runs of fencing shall be straight and true without visible 
deviation. Curved sections of fencing shall have a smooth, continuous arc without 
kinks or broken backs. 
 


B. Rails shall form a continuous smooth line parallel with the grade unless otherwise 
described on the Contract Documents. 
 


C. Tension bands and hog rings shall be placed on standard on-center spacing 
consistent between posts. 
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D. Post caps shall be completely secure. 


 
E. Threaded connections shall be drawn up tightly. Threads shall be deformed to 


prevent loosening. 
 


END OF SECTION 
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SECTION 32 32 53 


STONE RETAINING WALL 


 


PART 1 GENERAL 


 


1.01 RELATED DOCUMENTS 


A. The General Documents, as listed on the Table of Contents, and applicable parts of 


Division 1, GENERAL REQUIREMENTS, shall be included in and made a part of this 


Section. 


B. Examine all Drawings and all other Sections of the Specifications for requirements therein 


affecting the work of this trade. 


 


1.02 SUMMARY 


A. The work of this Section consists of providing all labor, equipment, materials, incidental 


work, and construction methods necessary to furnish and install the following items as 


indicated on the Drawings and as specified herein: 


1. Stone retaining wall 


 


1.03 RELATED WORK UNDER OTHER SECTIONS 


A. The following items of related work are specified and included in other Sections of the 


Specifications: 


1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 


2.   Section 03 30 00, CAST-IN-PLACE CONCRETE 


3. Section 31 00 00, EARTHWORK 


4.   Section 32 28 00, SITE IMPROVEMENTS 


 


1.04 REFERENCES 


A. The following standards shall apply to the work of this Section. 


1. American Society for Testing and Materials (ASTM): 


C 97  Standard Test Methods for Absorption and Bulk Specific Gravity of Dimension 


Stone.  


C 241 Test Method for Abrasion Resistance of Stone Subjected to Foot Traffic 


C 615 Standard Specification for Granite Dimension Stone 


C 880 Test Method for Flexural Strength of Dimension Stone 
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2. National Building Granite Quarries Association, Inc. (NBGQA): 


 


1.05 SAMPLES AND SUBMITTALS 


A. Samples:  Samples of the following shall be submitted: 


Item  Quantity Size 


Fieldstone (1) One   Approximately 6 inch diameter, showing typical color and finish  


1. Stone samples shall fully demonstrate color, shade, veining, texture, range, and finish. 


B. Shop Drawings showing details of stone pieces to be provided indicating: cross sections, 


elevations showing sizes, dimensions, arrangement and provisions for jointing and other 


necessary details for reception of other work. 


C. Test Report: Submit reports from tests conforming to ASTM C 67 methods indicating: 


1. Compressive strength, psi. (ASTM C 170). 


2. Density, pounds per cubic foot (ASTM C 97). 


3. Absorption by weight, percentage (ASTM C 97). 


4 Abrasion resistance (ASTM C 241). 


5. Flexural strength pounds per square inch, (MPa) (ASTM C 880). 


6. Modulus of rupture, average (pounds per square inch) (ASTM C 99). 


 


1.06 COORDINATION 


A. Coordinate work with that of other sections affected by this work, as necessary to assure 


the steady progress of the work under the Contract. 


B. Do all cutting and drilling to accommodate work of other sections, as expressly indicated 


and as reasonably inferred from Drawings, as required for the proper completion of the 


Work, and as directed by the Owner’s Representative. 


 


1.07 DELIVERY, HANDLING, AND STORAGE 


A. Stone shall be carefully packed and banded by the supplier for shipment.  Following 


shipping stone shall be stored on wood skids or pallets, covered with non-staining, 


waterproof membrane and protected from the weather.  Skids shall be placed and stacked 


in such a manner as to evenly distribute the weight of the stone materials and to prevent 


breakage, cracking, and damage to stone pieces.  Stone materials shall be stored in such 


a manner as to allow air to circulate around the stone material.  Stone shall not be 


permitted to be in direct contact with the ground any time during storage. 


B. Stone shall be carefully handled to prevent chipping, breakage, soiling, or other damage.  


Pinch or wrecking bars shall not be used without protecting edges of stone with wood or 


other rigid materials.  Stone units shall be lifted with wide-belt type slings wherever 


possible; wire rope or ropes containing tar or other substances which might cause staining 


or damage to stone finish shall not be used. 
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C. Stone damaged in any manner will be rejected and shall be replaced with new materials at 


no additional cost to the Owner. 


 


1.08 QUALITY ASSURANCE  


A. Source Limitations for Stone:  Stone shall be locally sourced. Obtain stone units through 


one source from a single quarry pit. 


B. Stone shall be supplied by a source approved by the Owner’s Representative. 


C. Stone shall be angular, random-shaped fieldstone, sound and uniform in quality, texture, 


and strength, and shall free of flaws, reeds, rifts, laminations, cracks, seams, starts, or 


other defects which may impair its strength, durability, or appearance.  Exposed surfaces 


shall be free from spots, spalls, chips, stains, discoloration, or other defects which would 


affect its appearance.   


D. Color, texture, and finish shall be within the range of samples approved by the Owner’s 


Representative. 


 


PART 2 PRODUCTS 


 


2.01 EARTHWORK MATERIALS 


A. All backfill materials, aggregate subbase and base materials shall be as specified in 


Section 31 00 00, EARTHWORK. 


 


2.02 FIELDSTONE  


A. Fieldstone shall be weathered stone gathered from a local site or quarry. Stone shall be 


free from seams which impair structural integrity. All stone for the project shall come from 


the same source and a mix of grey, brown and tan in color. 


B. Stone shall come from a single quarry, with sufficient reserves to satisfy the requirements 


of the project.  


C. Stone shall be sound and uniform in quality, texture, and strength, and shall be free of 


flaws, reeds, rifts, laminations, cracks, seams, starts, or other defects that may impair its 


strength, durability, function, or appearance. Exposed surfaces shall be free from spots, 


spalls, chips, stains, discoloration, or other defects that would affect its appearance. 


D. Stone Properties:  Unless otherwise indicated stone as supplied shall meet or exceed the 


following: 


1. Bulk Density (ASTM C 97):  182.6 pounds per cubic foot, average. 


2. Absorption (ASTM C 97):  0.12 percent, average. 


3. Compressive Strength (ASTM C 170):  29,000 pounds per square inch, average. 


4. Modulus of Rupture (ASTM C 99): 2,385 pounds per square inch, average. 
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2.03 MORTAR  


A. Mortar materials 


Portland cement: ASTM C 150, Type I or Type II 


Provide natural color or white cement as required to produce mortar color indicated. 


Hydrated Lime: ASTM C 207 


Portland cement-lime mix: ASTM C 150, Type I or Type III; ASTM C 207. 


Colored portland cement-lime mix: ASTM C 150, Type I or Type III; ASTM C 207; and 


mortar pigments. 


Aggregate: ASTM C 144 


Mortar pigments: Natural or synthetic iron oxides. Use pigments with a record of 


satisfactory performance in mortar. Pigments shall contain no carbon black. 


Water: potable  


 


 


PART 3 EXECUTION 


 


3.01 EXAMINATION 


A. Do not begin installation until substrates have been properly prepared. 


B. Verify substrate is level, smooth, and capable of supporting stone-imposed loads. 


C. Verify grades, contours and elevations of substrate are correct. 


D. Verify substrate base supporting stone has been properly compacted. 


E. If substrate preparation is the responsibility of another installer, notify Owner’s 


Representative of unsatisfactory preparation before proceeding. 


B. Do not place backfill when subgrade is wet or frozen. 


C. Do not place backfill during wet or freezing weather that prevents conformance with 


specified compaction requirements. 


 


3.02  PREPARATION 


A. Clean surfaces thoroughly debris, roots, branches and extraneous materials prior to 


installation. 


B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 


best result for the substrate under the project conditions. 
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3.03 AGGREGATE BASE COURSE 


A. Aggregate material for base beneath the stone wall shall be to the depth indicated on the 


Drawings.  Base shall be as specified in Section 31 00 00, EARTHWORK, of this 


Specification. 


 


3.04 STONE RETAINING WALL 


A. Workmanship - General 


1. Comply with ACI 530/530.1 for unit masonry standards applicable to each type of 


installation included in Project. 


2. Erect all masonry work in compliance with line and level tolerances specified in this 


Section.  Correct or replace, as directed by the Owner's Representative, non-


conforming masonry work at no additional cost to the Owner. 


3. Protect all masonry from rain prior to, and during the installation thereof.  If ambient 


temperature is in excess of 80 degrees Fahrenheit (87 degrees Centigrade) at time of 


installation, lightly moisten contact surfaces of masonry units by brushing with water. 


4. Provide protection against breakage and weather damage to all masonry work, 


including coverings wherever necessary to protect work at all stages of completion.  


Protect masonry at all times when masons are not working. Apply tarpaulins or 


waterproof paper properly weighted or nailed to assure their remaining in place to 


protect masonry. 


 


B. Mortar Bedding and Jointing 


1. Mortar shall be used only as necessary for the general stability of the wall. Otherwise, 


stone shall be dry laid. 


2. Mortar shall be hidden to maintain a dry laid appearance. 


 


C. Mortar Proportioning and Mixing 


1. Except as otherwise specified in this Section, conform to the property and proportion 


requirements of ASTM C270 for all mortar. 


2. Mortar for all masonry shall be Type M with integral waterproofing added in proportions 


recommended by the manufacturer, and integral colorant proportions to match joints of 


approved color. 


3. Measurements:  Proportions shall be by volume.  One bag of Portland cement (94 


pounds) shall be considered as one cubic foot; one bag of lime (50 pounds) as 1-1/4 


cubic feet; and sand shall be measured in dry condition (90 pounds being equal to one 


cubic foot). 
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4. Mixing:  Mortars shall be machine-mixed in an approved type of mixer in which the 


quantity of water can be accurately and uniformly controlled.  Where hydrated limes are 


used for mortars requiring a lime content, the materials for each batch shall be well-


raked and turned over together before the water is added until the even color of the 


mixed materials indicates that the cement materials have been thoroughly distributed 


throughout the mass, after which the water shall be gradually added until a thoroughly 


mixed mortar of the required plasticity is obtained.  The same mortar mixture shall be 


used for all similar work. 


5. The color of mortar shall be strictly controlled to assure uniformity of color through the 


work. 


6. The method of measuring materials shall be such that the specified proportions of the 


materials can be controlled and accurately maintained.  Shovel measurement will not be 


allowed. 


7. All cement materials and aggregates shall be mixed at least 3 minutes in the mixer with 


the minimum amount of water required to produce a workable consistency.  Hand 


mixing shall not be used unless specifically approved. 


8. Mortar that has begun to set or which is not used within 2-1/2 hours after initial mixing 


shall be discarded.  Mortar that has stiffened due to evaporation within the 2-1/2 hour 


period shall be re-tempered to restore its workability.  Re-tempering mortar that has 


partially hardened without additional cement aggregate or water, will not be permitted. 


9. Grout for Masonry: Except as otherwise specified grouting and poured fills shall conform 


to ASTM C270, Type M.  Grout shall have the minimum quantity of water required to 


produce suitable consistency for pouring and shall be continuously stirred to prevent 


segregation of the aggregate.  Slump shall not exceed 10 inches (250 mm). 


10.  Mortar boxes and all tools shall be thoroughly cleaned at the end of each day's work, 


and between batches. 


 


D. Stonework 


1. General 


a. Clean stone before setting by scrubbing with fiber brushes followed by a 


thorough drenching with clear water.  Use only mild cleaning compounds that 


contain no caustic or harsh fillers or abrasives.   


b. Set stone in accordance with Drawings and final Shop Drawings. Shim and 


adjust accessories as required for proper setting of stone.   


c. Mortar only as necessary for the general stability of the wall. Otherwise, 


stone shall be dry laid. 


d. Mortar shall be hidden to maintain a dry laid appearance. 


e. Stone shall be laid randomly and fit as necessary for tight structure. 


f. Stone shall be laid to ensure top course is level and consistent width as 


shown on the Drawings. 
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g. Chink voids with pieces of the same fieldstone in the wall. Chinking shall 


results in a relatively flat surface. 


 


2. Stone Repair and Cleaning 


a. Remove and replace stone units that are broken, chipped, stained or 


otherwise damaged.  Where directed, remove and replace units that do not 


match adjoining stonework.   


b. All stone work shall be cleaned thoroughly to remove stains, excess mortar, 


dirt and other discoloration or blemishes.   


c. Cleaning operations shall commence following a minimum 28-day curing 


period for the masonry construction.   


d. Follow manufacturer's instructions for the use, handling and application of 


masonry cleaners.  In addition, the following will be required.   


ii. Provide polyethylene coverings or other temporary protection approved 


by the Owner's Representative for all planting and other non-working 


areas or improvements adjacent to masonry cleaning zone. Remove 


coverings from planting areas immediately following completion of 


cleaning operations.   


iii. All residual cleaning solutions shall be collected and removed from the site.   


 


E. Tolerances for Installation of Stone 


1. Variation from Plumb:  Do not exceed 1/8 inch in 10 feet or more. 


2. Variation from Level:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 


feet (6 mm in 6 m), or 3/8 inch (9 mm) maximum.  


 


F. Adjusting Stone Pieces 


1. Remove and replace stained and otherwise damaged stone units and stone units not 


matching approved Samples.  Stone pieces may be repaired if methods and results 


are approved by the Owner’s Representative. 


2. Replace units in a manner that results in stone pieces matching approved Samples, 


complying with other requirements, and showing no evidence of replacement. 


 


3.05  PROTECTION 


A. Protect installed products until completion of project. 


B. Protect adjacent work areas and finish surfaces from damage during product installation. 


C. Cover the top of unfinished stone masonry work to protect it from the weather. 


D. Prevent staining of stone from mortar, grout, sealants, and other sources. Immediately 


remove such materials from stone without damage to the stonework. 
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E. Protect base of walls from rain-splashed mud and mortar splatter by means of coverings 


spread on ground and over wall surface. 


F. Adjust or reset any materials disturbed by successive operations. 


G. Touch-up, repair or replace damaged products before Substantial Completion. 


 


3.06  CLEANING 


 


A. Clean exposed faces to remove dirt and stains which may be on units after erection and 


completion of joint treatments. 


B. Wash and rinse in accordance with stone supplier's instruction. 


C. Do not use cleaning materials or processes which could change the character of the 


exposed finishes. 


 


 


 


END OF SECTION 
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SECTION 32 91 13  


 


PLANTING SOIL PREPARATION 


 


PART 1 – GENERAL 


 
1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 
1, GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 


B. Examine all Contract Documents and all other Sections of the Specifications for requirements 
therein affecting the work of this trade. 


 
1.02 SUMMARY 


 
A. The work of this Section consists of providing all equipment and materials and do all work 


necessary to supply and place planting soils as indicated on the Contract Documents and as 
specified. Supplying and placement of planting soils shall include, but not be limited to: 


 
1. Sampling and testing of modified loam borrow. 


 
2. Sampling and testing of existing on-site topsoil. 


 
3. Supplying, placing, spreading and grading of modified loam borrow. 


 
4. Modifying, screening, placing, spreading and grading of existing, on-site topsoil. 


 
5. Providing all other sampling, testing, supplying, placing, spreading and grading of 


planting soils as required by this Section. 
 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


 
1. Section 31 25 00, EROSION CONTROL 


2. Section 02 41 13, SITE PREPARATION AND DEMOLITION 


3. Section 32 92 00, LAWNS AND GRASSES 


4. Section 32 93 00, PLANTING 


 
1.04 REFERENCES 
 


1. Commonwealth of Massachusetts Department of Transportation 
(Mass DOT): Specifications - Standard Specifications for 
Highways and Bridges 


 
2. American Society for Testing and 


Materials (ASTM): D 75 Practice for 
Sampling Aggregates 
D 422 Test Method for Particle-Size Analysis of Soils 
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D698-00a Standard Test Methods for Laboratory Compaction 


Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3) 
D1557 Moisture-Density Relations of Soils and Soil-Aggregate Mixtures 


using 10-lb Rammer and 18-in. Drop 
 


3. A.O.A.C.: Association of Official Agricultural Chemists. 


 
1.05 SUBMITTALS 
 


A. At least 30 days prior to ordering materials, the Contractor shall submit to the Owner’s 
Representative samples, certifications, manufacturer's product data and certified test results 
for materials as specified below. No materials shall be ordered or delivered until the required 
submittals have been reviewed and approved by the Owner’s Representative. Delivered 
materials shall closely match the approved samples. Approval shall not constitute final 
acceptance. The Owner’s Representative reserves the right to reject, on or after delivery, any 
material that does not meet these Specifications. 


 
1. Existing On-Site Topsoil: Sample and test existing on-site topsoil. The 


Contractor shall sample the existing loam soils of the construction site in 
the following manner: 
 
a. Sampling of existing topsoil in situ prior to stockpiling: Using a spade, the 


Contractor shall take thin vertical slices from the top 10 in. to 12 in. of the 
soil. 
 


b. Sampling Locations: Unless otherwise indicated, samples shall be 
taken at the following locations and frequency: 
1). Ten (10) locations per one acre (0.4 hectares) of the site as directed by the 


Owner’s Representative. 
 


c. Preparation of Samples: Contractor shall place these soil slices into a large, 
clean   plastic container and mix thoroughly. Contractor shall take one cup of 
soil mixture and dry it at room temperature (do not dry samples in an oven or 
on a stove or radiator). Once soil is dry, place soil  in sandwich size zip-type 
plastic bag and close it tightly.   Label each sample on outside of bag, 
identifying sample by soil type and acre. Provide an approved site plan 
showing locations of stockpiles cross referenced to soil samples and test 
results. 


 
2. Testing will be at the Contractor’s expense. Contractor shall deliver all 


samples to testing laboratories and shall have the testing report sent directly 
to the Owner’s Representative. Perform all tests for gradation, organic 
content, soil chemistry, cation exchange capacity, and pH by UMASS Soil and 
Plant Tissue Laboratory, West Experiment Station, North Pleasant Street, 
University of Massachusetts, Amherst, MA 01003, (413) 545-2311 or by a 
private testing laboratory specializing in the testing of soils for fertilization of 
woody plant material. Testing reports shall include the following tests and 
recommendations. 
 
a. Mechanical gradation (sieve analysis) shall be performed and compared to 


the USDA Soil Classification System. Sieve analysis shall be by combined 
hydrometer and wet sieving using sodium hexametaphosphate as a 
dispersant in compliance with ASTM D 422 after destruction of organic 
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matter by H2O2. To facilitate review and approval of sieve analysis, provide 


a computer generated gradation curve from UMASS Soil & Plant Tissue 
Laboratory. 
 


b. Percent of organic matter shall be determined by the loss on ignition of 
oven-dried samples. Test Samples minus #10 material shall be oven-dried 
to a constant weight at a temperature of 450 degrees Fahrenheit (752 
degrees Centigrade). 


 
c. Chemical analysis shall be undertaken for Nitrate Nitrogen, Ammonium 


Nitrogen, Phosphorus, Potassium, Calcium, Manganese, extractable 
Aluminum, Lead, Zinc, Cadmium, Copper, Soluble Salts, and acidity 
(pH) and buffer (pH). A Conductivity Meter shall be used to measure 
Soluble Salts in 1:2 soil/water (v/v). Except where otherwise noted, 
nutrient tests shall be for available nutrients. 


 


d. Soil analysis tests shall show recommendations for soil additives to 
correct soils deficiencies as necessary, and for additives necessary to 
accomplish lawn planting work as specified. 


 
3. Limestone: Submit supplier's certification that the limestone being supplied 


conforms to these Specifications. 
 


4. Acidulant: Submit supplier’s certification that the acidulant being supplied 
conforms to these Specifications. 


 
5. Fertilizer: 


 
a. Submit product data of seeding fertilizer and certificates showing 


composition and analysis. Submit fertilization rates for fertilizer product 
based upon soil testing, analysis. 


 
6. Gypsum: Submit manufacturer's product data and 2-pound (1 kilogram) sample. 


 
7. All additives needed to amend a specific soil in order to meet these specifications. 


 
1.06 EXAMINATION OF CONDITIONS 
 


A. All areas of the existing site where topsoil is to be sampled for testing shall be inspected by 
the Contractor before starting work and any issues that might inhibit or prevent the  sampling 
operation shall be reported to the Owner’s Representative prior to beginning this work. 
 


B. The Contractor and any sub-Contractor responsible for the execution of the Work of this 
Section shall review the subgrades and verify that the subgrades have been prepared in 
accordance with the requirements of this Section prior to proceeding with the spreading of 
existing on-site topsoil or loam borrow. Carefully review the requirements of this Section to 
understand the requirements of percolation testing, compaction, slope and absence of debris 
of the subgrade prior to spreading of the loam borrow. 
 


C. The Contractor shall be solely responsible for judging the full extent of work requirements 
involved, including but not limited to sampling and testing of on-site stockpiles of delivered off- 
site loam borrow prior to final lawn seed installation. 
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1.07 DEFINITIONS 
 


A. The following size distributions of mineral particles by diameter and sieve size shall apply to 
the following conventional names of soil types: 


 
Conventional Name 
Very coarse sand 


Retained on U.S. Sieve No. 
#18 


Diameter 
(mm) 
1 - 2 


Coarse sand #35 0.5 - 1 
Medium sand #60 0.25 - 0.5 


Fine sand #140 0.10 - 0.25 


Very fine sand #270 0.05 - 0.10 


Silt by hydrometer 0.002 - 0.05 
Clay by hydrometer Less than 


0.002 
 


B. Loamy sands shall conform to USDA Soil Taxonomy definitions and as follows: Soil material 
that contains at the upper limit 85 to 90 percent sand, and the percentage of silt plus 1.5 times 
the percentage of clay is not les than 15; at the lower limit the soil material contains not less 
than 70 to 85 percent sand, and the percentage of silt plus twice the percentage of clay does 
not exceed 30. 


 
1. Loamy coarse sand: 25 percent or more very coarse and coarse sand, and 


less than 50 percent any other one grade of sand. 
 


2. Loamy sand: 25 percent or more very coarse, coarse, and medium sand, 
and less than 50 percent fine or very fine sand. 


 
3. Loamy fine sand: 50 percent or more fine sand or less than 25 percent 


very coarse, coarse, and medium sand and less than 50 percent very fine 
sand. 


 
4. Loamy very fine sand: 50 percent or more very fine sand. 


 
C. Sandy loams shall conform to USDA Soil Taxonomy definitions and as follows: Soil material    


that contains either 20 percent clay or less, and the percentage of silt plus twice the percentage 
of clay exceeds 30 percent, and 52 percent or more sand; or less than 7 percent clay, less 
than 50 percent silt, and between 43 percent and 52 percent sand. 


 
1. Coarse sandy loam: 25 percent or more very coarse and coarse sand and less than 50 


percent any other grade of sand. 
 
2. Sandy loam: 30 percent or more very coarse, coarse and medium sand, but less than 


25 percent very coarse sand, and less than 30 percent very fine or fine sand. 
 


3. Fine sandy loam: 30 percent or more fine sand and less than 30 percent very fine 
sand or between 15 and 30 percent very coarse, coarse, and medium sand. 
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PART 2 – PRODUCTS 
 
2.01 LOAM - GENERAL 
 


A. The Contractor shall provide sufficient loam borrow to complete all loaming operations  
required of the Contract Documents, as specified in this Section and as directed by the 
Owner’s Representative. Loam Borrow shall comply with the following specifications. 


 
Loam borrow shall be obtained from one of the following sources: 


 
1. Naturally well-drained areas that have never been stripped before and have a history 


of satisfactory vegetative growth. Comply with all municipal bylaws or regulations 
concerning the removal of topsoil from their boundaries. 
 


2. On-site topsoil stripped, stockpiled on the site under the work of the Division 2 Section 
31 00 00, EARTHWORK, of this Specification and meeting the requirements of this 
Division 2 Section 32 91 13, PLANTING SOILS. 


 
3. A commercial processing facility specializing in the manufacturing of loam. 


 
4. All sources shall be acceptable provided that, after testing and the addition of 


necessary soil additives specified in this Section, the loam borrow meets the following 
specifications. 


 
2.02 LOAM 
 


A. Loam borrow for lawn areas as described in the Division 2 Section 32 92 00, LAWNS AND 
GRASSES of this Specification, shall be one of the following loamy sands and sandy loams; 
“loamy sand”, “loamy fine sand”, “loamy very fine sand”, or “coarse sandy loam”: determined 
by mechanical analysis (ASTM D 422) and based on the "USDA Classification System" and 
as defined in this Section. It shall be of uniform composition, without admixture of subsoil. 
 


B. It shall be free of stones greater than 0.75 inches (19 mm) lumps, plants and their roots, debris 
and other extraneous matter as determined by the Owner’s Representative. 


 
C. Planting soil for lawn areas shall have the following grain size distribution for material passing 


the #10 (2.0 mm) sieve: 


 
Millimeter Percent Passing by 


Weight Maximum
 Mini
mum 


2 ------- 100 


1 100 82 


0.5 87 65 


0.25 72 49 
0.10 45 30 


0.05 32 22 


0.002 5 2 


 
1. Maximum size shall be 0.75 inches (19 mm) largest dimension. The maximum 


retained on the #10 sieve shall be 25% by weight of the total sample. 
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2. The ratio of the particle size for 80% passing (D80) to the particle size for 30% passing 
(D30) shall be 6.0 or less. (D80/D30 < 6.0). 


 
3. In addition to the foregoing, all loam borrow to be used for loaming and seeding shall 


be mechanically screened processed loam borrow that passes a 3/4 inch by 6 inch 
screen size. 


 
D. Organic content and pH for specific planting use shall be as follows: 


 
1. Areas planted with turf grasses per the Division 2 Section 32 92 00, LAWNS AND 


GRASSES of this Specification: 
a. pH: 6.0 through 7.0 


b. Organic Content 4.0 - 6.0 percent 


 
2. Areas planted with tree and shrub as described in the Division 2 Section 32 93 00, 


PLANTING, of this Specification: 
 


a. Top 18 inches 
 


(1). pH: 5.5 through 6.5 for non-acid loving plants 
(2). pH: 4.5 through 5.5 for Ericaceae and other acid-loving plants 
(3). Organic Content 4.0 - 6.0 percent as determined by the loss on ignition of 


oven- dried samples passing #10 sieve (Muffle furnace temperature: 450 
+/- 10 degrees C for 8 hours) 
 


b. Below 18 inches in tree and shrub beds when details call for depths of loam 
borrow to exceed 18 inches: 


 
(1). pH: 5.5 through 6.5 for non-acid loving plants 
(2). pH: 4.5 through 5.5 for Ericaceae and other acid-loving plants 
(3). Organic Content 1.0 - 3.0 percent as determined by the loss on ignition of 


oven- dried samples passing #10 sieve (Muffle furnace temperature: 450 
+/- 10 degrees C for 8 hours) 


 
3. Loam borrow shall be pH adjusted for particular planting applications and shall be 


adjusted prior to delivery to the Project sites as recommended by UMASS Soil & Plant 
Tissue Laboratory test results. 


 
E. Loam borrow shall be free of plants and their roots, debris and other extraneous matter. It shall 


be uncontaminated by saltwater, foreign matter and substances harmful to plant growth. 
 


F. Loam borrow may be the manufactured product of a commercial processing facility  
specializing in the production of manufactured soils and loam borrow. Loam borrow shall be 
manufactured from sands, silts, clays, and biosolid compost as specified in Division 2 Section 
32 91 13, PLANTING SOILS. Loam borrow may be manufactured outside the project area and 
delivered to the project for spreading or the component soils and organics may be delivered 
to project site and mixed in situ. 


 
1. Manufactured loam borrow shall be manufactured sufficiently in advance of spreading 


on the project so that ammonium, pH, soluble salts and the Carbon/Nitrogen ratio will 
have stabilized at the time of sampling and testing by the Contractor. 
 


2. Manufactured loam borrow shall contain equal amounts of biosolid compost to 
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establish the required organic levels. 
 


G. On-site topsoil stripped and stockpiled under the work of the Division 2 Section 31 00 00, 
EARTHWORK, may be re-used if, with or without amending or blending with other material, it 
meets the above requirements. On-site topsoil and amendments shall be tested in accordance 
with requirements for loam borrow and submittals shall be made for review and acceptance 
as specified in Division 2 Section 32 91 13, PLANTING SOILS. The  Contractor  shall  provide 
additional loam borrow as required to complete the required work. 
 


H. All loam borrow proposed for use shall be tested for conformance to the specifications. 
 


I. The Owner’s Representative reserves the right to reject on or after delivery to the project site 
any material which does not, in his opinion, meet these specifications. 


 
2.03 SOIL ADDITIVES 
 


A. General: Soil additives shall be used to counteract soil deficiencies as recommended by the 
soils analysis and as supplements for lawn construction as specified herein. 
 


B. Acidulant for adjustment of loam borrow pH shall be commercial grade flours of sulfur, or 
ferrous sulfate that are unadulterated. Acidulants shall be delivered in unopened containers 
with the name of the manufacturer, material, analysis and net weight appearing on each 
container. 


 
C. Ground limestone for adjustment of loam borrow pH shall contain not less than eighty five 


percent (85%) of total carbonates and shall be ground to such fineness that forty percent (40%) 
will pass through 100 mesh sieve and ninety five percent (95%) will pass through a 20 mesh 
sieve. 
 


D. Organic component of the manufactured loam borrow shall be compost used in equal 
proportions. Compost shall be a stable humus-like material produced from the aerobic 
decomposition of organic residues. The residues, if biosolids, shall consist of compost meeting 
MA-DEP Type 1 requirement or approved equal. The residues shall be dark brown or black in 
color, with no visible free water or dust and no unpleasant odor, meeting the following criteria 
certified by the producer. 


 


1. carbon-nitrogen ratio minimum 10:1 maximum 25:1 
2. stability CO2 evolution test <10 mg CO2 - C/g 


BVS/day or 
 Dewar self-heating test <10 degrees C above 


room temp. or 
Woods End Laboratory's Compost Test Kit 


3. organic content 40 percent minimum dry 
weight (Loss on Ignition; 
minus #10 Sieve, 430 degrees 
C) 


4. particle size 90 percent passing one-
half inch screen 


100 percent passing one inch screen 


5. inorganic debris 1 percent maximum (dry weight) 


6. pH minimum 5.5 - maximum 8.0 


7. Soluble Salts >2 and <4.0 mmhos/cm (ds/m) 


8. density 850-1,050 lb./cy 
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E. Sand, as required for mixing with topsoil to meet Specification requirements shall be uniformly 
graded coarse sand consisting of clean, inert, rounded grains of quartz or other durable rock 
and free from loam or clay, surface coatings, mica, other deleterious materials with the 
following gradation. 


 
Millimeter Percent Passing by 


Weight Maximum
 Mini
mum 


5 ------- 100 


2 100 80 


1 86 58 


0.5 50 18 
0.25 24 7 


0.10 0 10 


0.05 0 4.5 


0.002 0 0.3 


 
1. The ratio of the particle size for 70% passing (D70) to the particle size for 


20% passing (D20) shall be 4.0 or less. (D70/D20 < 4.0). 
 


2.  Gypsum (CaSO4 ·2H2O) shall be agricultural grade, granular form. Gradation 
shall conform to the following: 


 
Sieve Designation Percent Passing by 


Weight 
No. 8 (2.36 mm) 100 


No. 16 (1.18 mm) 97 


No. 30 (0.60 mm) 82 
No. 50 (0.30 mm) 46 


No. 100 (0.15 mm) 21 


 
F. Commercial fertilizer shall be a product complying with the State and United States fertilizer 


laws. Deliver fertilizer to the site in the original unopened containers bearing the 
manufacturer's certificate of compliance covering analysis and which shall be furnished to the 
Owner’s Representative. Fertilizer shall contain not less than the percentages of weight of 
ingredients as recommended by the soil analysis. 


 
1. Fertilizer for planting and seeding shall be formulated for top-dressing, soil 


surface application to plants. Fertilizer shall be designed and certified by the 
manufacturer to provide controlled release of fertilizer continuously for not less 
than 9 months. One hundred percent of the nitrogen content shall be derived 
from organic materials. Nitrogen source shall be coated to ensure slow 
release. Fertilizer percentages of weight of ingredients shall be as 
recommended by the soil testing and analysis. 


 
PART 3 – EXECUTION 
 
3.01 FILLING AND COMPACTION 
 


A. Perform percolation tests on existing subsoils or placed fill prior to placing and spreading loam 
borrow 
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1. Perform percolation testing of subsoil or placed fills to determine whether or not  
the subgrade will drain properly. Perform percolation  tests  in  accordance  with  
the requirements for percolation testing for each lift of loam borrow described in 
this Section. 


 
2. In the event that percolation testing indicates that the subsoil, placed fills or 


ordinary borrow has been over compacted and will not drain, the contractor 
shall loosen up the top 36 inches of the subgrade to be planted or seeded by 
ripping or other mechanical means. 


 
3. Perform sufficient percolation tests in areas of poorly draining or 


compacted subsoil or compacted placed fills as directed by the Owner’s 
Representative to ensure that these underlying soils drain. Likewise, 
perform sufficient percolation tests after ripping and loosening to ensure 
that the soils are no longer too compact to drain. 


 
B. Subsoil or ordinary borrow shall have been excavated and filled as required by the Contract 


Documents and specified under Division 2 Section 31 00 00, EARTHWORK, of this 
Specification. Do not damage the work previously installed. Maintain all required angles of 
repose of materials adjacent to the loam as shown on the Contract Documents. Do not over 
excavate compacted subgrades of adjacent pavement or structures during loaming 
operations. Confirm that the subgrade is at the proper elevation and that no further earthwork 
is required to bring the subgrade to proper elevations. Subgrade elevations shall slope parallel 
to the finished grade and or toward the subsurface drain lines as shown on the Contract 
Documents. 
 


C. Clear the subgrade of all construction debris, trash, rubble and any foreign material. In the 
event that fuels, oils, concrete washout or other material harmful to plants have been spilled 
into the subgrade material, excavate the soil sufficiently to remove the harmful material. Such 
construction debris, trash, rubble and foreign material shall be removed from the site and 
disposed of in a legal manner. Fill any over excavation with approved fill and compact to the 
required subgrade compaction levels. 
 


D. Protect adjacent walls, walks and utilities from damage or staining by the loam borrow. Use 
one-half inch plywood and or plastic sheeting as directed to cover existing concrete, metal and 
masonry work and other items as directed during the progress of the work. Clean up all trash 
and any soil or dirt spilled on any paved surface at the end of each working day. 


 
3.02 FINE GRADING 
 


A. Immediately prior to dumping and spreading the loam borrow, the subgrade shall be cleaned 
of all stones greater than 2 inches and all debris or rubbish. Such material shall be removed 
from the site, not raked to the edges and buried. Notify the Owner’s Representative that the 
subsoil has been cleaned and request his/her attendance on site to review and approve 
subgrade conditions prior to spreading loam borrow. 
 


B. Loam borrow delivered to the site shall be protected from erosion at all times. Materials shall 
be spread immediately. Otherwise, materials that set on site for more than 24 hours shall be 
covered with tarpaulin or other soil erosion system acceptable to the Owner’s Representative 
and surrounded by silt fence installed in accordance with the Division 1 Section 01571, 
EROSION AND SEDIMENTATION CONTROL, of this Specification. 
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C. No loam borrow shall be handled, planted, or seeded in any way if it is in a wet or frozen 
condition. A moist loam borrow is desirable. 
 


D. Soil additives shall be spread and thoroughly incorporated into the layer of loam borrow by 
harrowing or other methods reviewed by the Owner’s Representative. The following soil 
additives shall be incorporated: 


 
1. Ground limestone or acidulant as required by soil analysis to achieve the 


required pH as described in this Section. Spread limestone at the rate required 
by soil analysis up to a maximum limit of 200 pounds per 1,000 square feet (90 
kilograms per 90 square meters). Should recommendations of soil analysis 
require greater rates of application than 200 pounds per 1,000 square feet (90 
kilograms per 90 square meters), a surface application of limestone not in 
excess of 50 pounds per 1,000 square feet (23 kilograms per 90 square 
meters) shall be made to the established lawn the season after Final 
Acceptance in accordance with the requirements of Division 2 Section 02945, 
LAWNS. 
 


2. Fertilizer at the rate and of analysis recommended by the soil analysis. This 
shall be the first in a series of fertilizer applications made under this Contract 
and shall be applied and incorporated under this Section 


 
3. Biosolid compost, sand or other soil amendments as required by soil analysis. 


 
4. Planting soil for performance area shall be comprised of 1 part soil 


conditioner to 9 parts loam for performance area, thoroughly blended to full 
depth. 


 
E. Loam borrow shall be sampled and tested in accordance with the requirements of this Section 


to verify application and incorporation of limestone, fertilizer and other soil amendments. 
 


F. After loam borrow and required additives have been spread, carefully prepare the loam borrow 
by scarifying, harrowing, or tilling the loam to integrate soil additives into the top six (6) inches 
of the loam. Remove all large stiff clods, lumps, brush, roots, stumps, litter and other foreign 
matter.  Remove all stones over 3/4 inch in diameter from the top six (6) inches of the loam 
bed. 
 


G. Sufficient grade stakes shall be set for checking the finished grades. Stakes must be set in the 
bottom of swales and at the top of slopes. Deviation from indicated elevations that are  greater 
than one-tenth of a foot shall not be permitted. Connect contours and  spot elevations with  an 
even slope. Finish grades shall be smooth and continuous with no abrupt changes at the top 
or bottom of slopes. 
 


H. During the compaction process, all depressions caused by settlement or rolling shall be filled 
with additional loam borrow and the surface shall be regraded and rolled until presenting a 
smooth and even finish corresponding to the required grades. 
 


I. The Contractor shall install loam borrow in successive horizontal lifts no thicker than 6 inches 
in turf areas to the desired compaction as described in this Section. The Contractor shall install 
the soil at a higher level to anticipate any reduction of loam borrow volume due to settling, 
erosion, decomposition, and other similar processes during the warranty period. 


 
1. Compact loam to the required density as specified herein. 
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2. Maximum dry density for topsoils and loam shall be determined in accordance 
with ASTM D698. The following percentages of minimum to maximum dry 
densities shall be achieved for fill materials or prepared subgrades in lawn and 
tree pits: 


 


Minimum Maximum 
Fills within lawn 
areas in top 
eighteen inches 
of finished grade 80% 85% 


 
3. The surface area of each lift shall be scarified by raking prior to placing the next 


lift. 
 


J. In addition to the range cited above, compact each lift sufficiently to reduce settling but not 
enough to prevent the movement of water and feeder roots through the soil. The loam borrow 
in each lift should feel firm to the foot in all areas and make only slight heel prints. At completion 
of the loam borrow installation, the soil should offer a firm, even resistance when a soil 
sampling tube is inserted from lift to lift. 
 


K. Select equipment and otherwise phase the installation of the loam borrow to ensure that 
wheeled equipment does not travel over subsoil, placed fills or ordinary borrow or already 
installed soil. 
 


L. Disturbed areas outside the limit of lawn work shall be graded smooth and spread with a 
minimum of 6 inches of loam borrow to the finished grade. 


 
M. Contractor shall be responsible for maintaining all stockpiles of existing, on-site topsoil on the 


site until final placement of existing on-site topsoil and loam borrow has been approved by the 
Owner’s Representative in writing. 


 
3.03 ACCEPTANCE 
 


A. Confirm that the final grade of loam borrow is at the proper finish grade elevations. Adjust 
grade as required to meet the contours and spot elevations noted on the Plans. Request the 
presence of the Owner’s Representative to inspect final grade. Do not proceed with the 
remaining work of this Contract until the Owner’s Representative has given his/her written 
approval of the final grade. 


 


END OF SECTION 
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SECTION 32 92 00  


 


LAWNS AND GRASSES 


 


PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS 
 


A. The General Documents, as listed on the Table of Contents, and applicable parts of Division 1, 
GENERAL REQUIREMENTS, shall be included in and made a part of this Section. 
 


B. Examine all Contract Documents and all other Sections of the Specifications for requirements 
therein affecting the work of this trade. 


 
1.02 SUMMARY 
 


A. The work of this Section consists of all lawn and fine grading work and related items as indicated 
on the Contract Documents and/or as specified herein and includes, but is not necessarily limited 
to, the following: 


 
1. Seeding of new lawns 


 
2. Aerating and top-seeding of existing lawn 


 
3. Maintenance and protection 


 
1.03 RELATED WORK UNDER OTHER SECTIONS 


 
A. The following items of related work are specified and included in other Sections of the 


Specifications: 
 


1. Section 02 41 13, SITE PREPARATION AND DEMOLITION 
2. Section 31 00 00, EARTHWORK 
3. Section 32 91 13, PLANTING SOIL PREPARATION 


 
1.04 SUBMITTALS 
 


A. In accordance with DIVISION 1, at least 90 days prior to the first day of the seeding or sodding 
season described in this Section, submit to the Owner’s Representative proof of certification of 
Foreman or Crew Leader as Massachusetts Certified Landscape Professional or Massachusetts 
Certified Horticulturist in accordance with QUALITY ASSURANCE paragraph of this Section. 
 


B. Submit proof of landscape contractor's experience to the Owner’s Representative in accordance 
with QUALITY ASSURANCE paragraph of this Section. 
 


C. At least 30 days prior to intended use, the Contractor shall provide the following samples and 
submittals for approval in conformance with the requirements of Division 1. Do not order materials 
until Owner’s Representative's approval of samples, certifications or test results has been 
obtained.   Delivered materials shall closely match the approved samples. Acceptance  shall not 
constitute final acceptance. The Owner’s Representative reserves the right to reject on or after 
delivery any material that does not meet these Specifications. 
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1. Material Sampling and Testing of Loam Borrow from Off-Site Sources shall be as 
specified under Division 2 Section 32 91 13, PLANTING SOIL PREPARATION, of 
this Specification. 
 


2. Material Sampling and Testing of On-Site Loam: On-site loam shall be sampled and 
tested as specified in Division 2 Section 32 91 13, PLANTING SOIL PREPARATION, 
of this Specification. 


 
3. Fertilizer: 


a. Submit product literature of seeding fertilizer and certificates showing 
composition and analysis. 


b. Submit the purchasing receipt showing the total quantity purchased for the project 
prior to installation. 
 


4. Seed: Submit a manufacturer's Certificate of Compliance to the Specifications with each 
shipment of each type of seed. These certificates shall include the guaranteed 
percentages of purity, weed content and germination of the seed, and also the net weight 
and date of shipment. No seed may be sown until the Contractor has submitted the 
certificates. 
 


5. Erosion Control Matting: Submit 4 copies of manufacturer's literature and one material 
sample. 


 
6. Hydroseeding: Prior to the start of hydroseeding, submit a certified statement for 


approval as to the number of pounds of materials to be used per 100 gallons of water. 
 


7. Wood Cellulose Fiber Mulch: Submit 4 copies of manufacturer's literature and one 
material sample. 


 
8. Limestone: Submit supplier's certification that the limestone being supplied conforms to 


these Specifications. 
 


9. All additives needed to amend a specific soil in order to meet these Specifications. 
 
1.05 EXAMINATION OF CONDITIONS 
 


A. All areas to be improved shall be inspected by the Contractor before starting work and any 
defects such as incorrect grading, or drainage problems shall be reported to the Owner’s 
Representative prior to beginning this work. The commencement of work by the Contractor shall 
indicate his acceptance of the areas to be improved, and he shall assume full responsibility for 
the work of this Section. 
 


B. The Contractor shall be solely responsible for judging the full extent of work requirements 
involved. 


 
1.06 QUALITY ASSURANCE 
 


A. Qualification of Landscape Contractor: The work of this Division 2 Section  32 92 00, LAWNS 
AND GRASSES, shall be performed by a landscape contracting firm which has successfully 
installed work of a similar quality, schedule requirement, and construction detailing with a 
minimum of five years of experience. Proof of this experience shall be submitted per 
SUBMITTALS paragraph of this Division 2 Section 32 92 00, LAWNS AND GRASSES. 
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B. Qualification of Foreman or Crew Leader: All work of seeding shall be supervised by a foreman or 
crew leader who is a certified landscape professional or a certified horticulturist. 


 
1. Landscape professional shall be a Massachusetts Certified Landscape Professional 


certified by the Associated Landscape Contractors of Massachusetts. 
 


2. Horticulturist shall be a Massachusetts Certified Horticulturist as certified by the 
Massachusetts Nursery and Landscape Association. 


 
3. Certification shall be current. Proof of certification shall be submitted per SUBMITTALS 


paragraph of this Division 2 Section 32 92 00, LAWNS AND GRASSES. 
 
PART 2 - PRODUCTS 
 
2.01 LOAM 
 


A. Loam borrow shall be as specified Division 2 Section 32 91 13, PLANTING SOIL 
PREPARATION, of this Specification. 


 
2.02 SOIL ADDITIVES 
 


A. Soil additives shall be as specified Division 2 Section 32 91 13, PLANTING SOIL 
PREPARATION, of this Specification except for additional applications of fertilizer that shall be as 
specified Division 2 Section, LAWNS based upon recommendations from soil analysis and testing 
as specified in Division 2 Section 32 91 13, PLANTING SOIL PREPARATION, of this 
Specification. 


 
2.03 SEED 
 


A. Seed mixture shall be fresh, clean, new crop seed. Grass shall be of the previous year's crop and 
in no case shall the weed seed content exceed 0.25% by weight. The seed shall be furnished and 
delivered in the proportion specified below in new, clean, sealed and properly labeled containers. 
All seed shall comply with State and Federal seed laws. Submit manufacturer's Certificates of 
Compliance. Seed that has become wet, moldy or otherwise damaged shall not be acceptable. 
Chewings fescue, hard fescue, tall fescue and ryegrass shall contain Acromonium endophytes. 
Seed containing endophyte must be kept cool and dry at all times; do not stockpile in the sun. 


 
1. Seed Mixture Composition 


 
Proportion Germination  Purity  
Common Name By Weight  Minimum


 Minimum 
 
 
Creeping Red Fescue or 50% 85% 95% 
Chewings Fescue 
Kentucky Bluegrass 25% 85% 90% 


Perennial Rye 25% 90% 90% 
 


a. Bluegrass and rye grass varieties shall be within the top 50 percent and 25 percent 
respectively, of varieties tested in National Turfgrass Evaluation Program, or currently 
recommended as low maintenance varieties by University of Massachusetts or the 
University of Rhode Island. 







  
Town of Marblehead, MA                                   Lawns and Grasses 
Marblehead Rail Trail – Phase I                                                                               32 92 00 - 4 


 
b. Seeding rate for the General Lawn Seed Mix shall be 6 pounds per 1,000 square feet. 


 
2.04 FERTILIZERS 
 


A. Fertilizer shall be a commercial product complying with the State and United States fertilizer laws. 
Deliver to the site in the original unopened containers that shall bear the manufacturer's certificate 
of compliance covering analysis. Fertilizer shall contain not less than the  percentages of weight 
of ingredients as recommended by the soil analysis. 
 


B. Nitrogen fertilizer shall be slowly soluble ureaformaldehyde, methylene urea, or isobutylidene 
diurea; or slow release sulfur-coated urea. 
 


C. Phosphorus shall be superphosphate or triple superphosphate. 
 


D. Potassium shall be sulfate of potash, K2SO4. 
 


E. Salt indexes per unit of nutrient for nitrogen, phosphorous, and potassium shall be less than 1.0 
when compared to sodium nitrate (6.3). 


 
2.05 WOOD CELLULOSE FIBER MULCH 


 
A. Mulch to cover hydroseeded areas with slopes less than 3 to one shall be fiber processed from 


whole wood chips and clean recycled newsprint in a 1:1 proportion manufactured specifically for 
standard hydraulic mulching equipment. Fiber shall not be produced from recycled  material such 
as sawdust, paper, or cardboard. 
 


B. Moisture content shall not exceed 10 percent, plus or minus 3 percent as defined by the pulp and 
paper industry standards. Fiber shall have a water holding capacity of not less than 900 grams 
water per 100 grams fiber. 


 
C. The mulch shall be of such character that the fiber will be dispersed into a uniform slurry when 


mixed with water. It shall be nontoxic to plant life or animal life. 
 


D. Much shall contain a non-petroleum based organic tackifier and a green dye to allow for easy 
visual metering during application but shall be non-injurious to plant growth. 


 
2.06 EROSION CONTROL MATTING 
 


A. Matting for erosion control on slopes steeper than three to one (3:1) and in drainage swales shall 
be heavy jute mesh composed of a uniform open plain weave of unbleached single jute yarn. The 
yarn shall be of a loosely twisted construction having an average twist of not less  than 1.6 turns 
per inch and shall not vary in thickness by more than one half its normal diameter. The jute mesh 
shall be furnished in approximately 90 pound rolled strips and shall meet the following 
requirements: 


 
1. Width: 48 inches, plus or minus one inch 78 warp ends per width of cloth weft ends 


per yard. 41 weft ends per yard. 
 
2. Weight: To average between 1.22 pounds and 1.80 pounds per linear yard: tolerance 


plus or minus 5% 
 
3. Staples shall be #11-gauge steel wire formed into a "U" shapes 6 inches long. 
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2.07 HERBICIDES, CHEMICALS AND INSECTICIDES 
 


A. Provide chemicals and insecticides as needed for fungus or pest control. All chemicals and 
insecticides shall be approved by the Massachusetts Department of Food and Agriculture for    
the intended uses and application rates. 
 


B. Provide post emergent crab grass control throughout the maintenance period to ensure a 
germinated and mown lawn free of crab grass. 


 
2.08 WATER 
 


A. The Contractor shall be responsible to furnish his own supply of water to the site at no extra  cost. 
If possible, the Owner shall furnish the Contractor upon request with an adequate source and 
supply of water at no charge. However, if the Owner's water supply is not available or not 
functioning, the Contractor shall be responsible to furnish adequate supplies at his own cost. All 
work injured or damaged due to the lack of water, or the use of too much water, shall be the 
Contractor's responsibility to correct. Water shall be free from impurities injurious to vegetation. 


 
2.09 LIMESTONE 
 


A. Ground limestone for adjustment of loam borrow pH shall contain not less than 85 percent of total 
carbonates and shall be ground to such fineness that 40 percent will pass through 100 mesh 
sieve and 95 percent will pass through a 20 mesh sieve. Contractor shall be aware of loam 
borrow pH and the amount of lime needed to adjust pH to specification in accordance with testing 
lab recommendations. 


 
 
PART 3 - EXECUTION 
 
3.01 FILLING AND COMPACTION 
 


A. Filling and compaction of loam shall be specified, performed and paid for under the work of the 


Division 2 Section 32 91 13, PLANTING SOIL PREPARATION, of this Specification. 
 


B. In the areas where existing seed is becoming new loam and seed, the Contractor is required to 
remove the top one inch of existing material, including the existing lawn. Following this removal, 
the Contractor shall aerate the remaining existing material prior to installing the required one inch 
of new loam. 


 
3.02 FINE GRADING 
 


A. Fine grading shall be specified, performed and paid for under the work of the Division 2 Section 
32 91 13, PLANTING SOIL PREPARATION, of this Specification. 


 
3.03 SEEDING FOR NEW LAWNS 
 


A. Contractor shall obtain Owner’s Representative’s written approval of fine grading and bed 
preparation before doing any seeding. 
 


B. Limit of grading and earthwork shall be limit of seeding unless otherwise indicated on the 
Contract Documents. All lawn areas disturbed outside the limit of seeding shall be prepared and 
seeded as specified herein at no additional cost. 
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C. The season for seeding shall be from April 1 to June 1 and from August 15 to September 30.  The 
actual planting of seed shall be done, however, only during periods within this season that are 
normal for such work as determined by weather conditions and by accepted practice in this 
locality.  To prevent loss of soil via water and wind erosion and to prevent the flow of   sediment, 
fertilizer, and pesticides onto roadways, sidewalks, and into catch basins, seed loam areas within 
5 days of spreading the loam. 
 


D. Seed only when the bed is in a friable condition, not muddy or hard. 
 


E. Seeding of lawn areas shall be by hydroseeding. 
 


F. Hydroseeding Method: 
 


1. Prior to the start of work, furnish a certified statement as to the number of pounds of 
materials to be used per 100 gallons of water. This statement shall also specify the 
number of square feet of hydroseeding that can be covered with the quantity of solution 
in the hydroseeder. 


2. Hydroseed with wood cellulose fiber mulch at a rate of 46 pounds per 1,000 square feet 
or 2000 pounds per acre. 


3. For the hydroseeding process, a mobile tank with a capacity of at least 500 gallons shall 
be filled with water and the mixture noted above in the specified proportions. The 
resulting slurry shall be thoroughly mixed by means of positive agitation in the tank. 
Apply the slurry by a centrifugal pump using the hose application techniques from the 
mobile tank. Only hose application shall be permitted. The hose shall be equipped with  
a nozzle of a proper design to ensure even distribution of the hydroseeding slurry over 
the area to be hydroseeded. 


4. Contractor shall obtain Owner’s Representative’s written approval of fine grading and 
bed preparation before doing any hydroseeding. 


5. Limit of grading and earthwork shall be limit of hydroseeding unless otherwise indicated 
on the Contract Documents. All lawn areas disturbed outside the limit of hydroseeding 
shall be hydroseeded. Seed only when the bed is in a friable condition, not muddy or 
hard. Construction methods shall conform to hydraulic method requirements specified in 
the Standard Specification. 


6. Hydroseeding shall be a two-step process. 
a. Step one shall consist of spreading 100 percent of the required seed uniformly over the 


prepared loam bed so that the seed comes into direct contact with the soil. To mark the 
progress of the hydroseeding operation the Contractor may add 10 percent of the wood 
cellulose fiber mulch to the slurry. 


 
b. For slopes less steep than three to one (3:1) step two shall consist of a separate 


application of wood cellulose fiber mulch immediately following the first step of 
hydroseeding noted above. Apply the wood cellulose fiber mulch at a rate of 2,000 
pounds per acre. 


 
3.04 AERATING AND TOP SEEDING 
 


A. Limit of top seeding shall be as shown on the Drawings. 
 


B. The season for seeding shall be from April 1 to June 1 and from August 15 to September 30. The 
actual planting of seed shall be done, however, only during periods within this season that are 
normal for such work as determined by weather conditions and by accepted practice. 







  
Town of Marblehead, MA                                   Lawns and Grasses 
Marblehead Rail Trail – Phase I                                                                               32 92 00 - 7 


C. Aerate lawns using core machines that utilize a hollow tine or spoon to remove the soil core. 
Depth of penetration of cores should be a minimum of 3 inches. Break up cores prior to top 
seeding. Seed only when the existing lawn is in a friable condition, not muddy or hard. 
 


D. Top seeding of existing lawn areas shall be by hand seeding and as specified in 3.03 of this 
Section. 
 


E. Watering and acceptance shall be as specified below. 
 
3.05 EROSION CONTROL MATTING 
 


A. Erosion control matting of heavy jute mesh shall be installed immediately after hydroseeding and 
hydromulching in the areas designated on the Contract Documents, on slopes three to one (3:1) 
or steeper, within surface drainage swales. Matting installation shall follow written acceptance of 
fine grading by Owner’s Representative. 
 


B. Matting shall be installed perpendicular to slopes and shall extend at least 3 feet beyond slope 
crest and areas of disturbance. Fibers shall be placed in contact with the soil for the entire length 
of the mat. Provide check slot at top of slope and anchor slot at bottom of slope where indicated. 
 


C. Roll out the matting perpendicular to the slope. Do not stretch the fabric.  Install the matting in a 
check slot at the top and bottom of the slope of the area to be covered. Check slots shall be 6 
inches deep and 6 inches wide. Fabric shall extend  down  one  wall of the  check  slot and 
across the full width of the base. Overlap edges of matting rolls 4 inches minimum and overlap 
the ends 18 inches at a minimum. 
 


D. Install staples in check slots, edges, center and ends of rolls by driving specified steel staples 2 
feet on center over the entire area to be covered, except at check slots and ends of rolls, where 
staples shall be placed 6 inches on center. 
 


E. Fill check slots with loam and tamp firmly. 
 


F. Following matting installation, roll the entire area with a smooth drum roller weighing between 50 
and 75 pounds per linear foot of roller. The finished installation of matting shall be firmly in 
contact with the soil and provide a smooth, finished appearance free from lumps or depressions. 


 
3.06 LAWN MAINTENANCE 
 


A. Maintenance shall begin immediately after any area is seeded and shall continue for a minimum 
thirty (30) day active growing period for seeded areas or until Final Acceptance, whichever is 
longer; and for a 30 day active growing period for sodded areas or until Final Acceptance, 
whichever is longer, following the completion of all lawn construction work, and until final 
acceptance of the project. In the event that seeding operations are completed too late in the Fall 
for adequate germination and growth of grass, then maintenance shall continue into the following 
Spring for the minimum 60 Day period. In addition, install blankets or netting to prevent loam 
degradation and movement over the winter. Submit product literature and samples to the Owner’s 
Representative for review. Blankets and netting shall be placed in a timely manner at no 
additional cost to the Owner. 
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B. Maintenance shall include reseeding, mowing, watering, weeding, fertilizing a minimum of two 
times in addition to the fertilizer incorporated by harrowing into the spread loam, and resetting 
and straightening of protective barriers. Lawn work maintenance shall also include chemical 
treatments as required for fungus and/or pest control. 
 


C. During the maintenance period, any decline in the condition of seeded areas shall require 
immediate action to identify potential problems and to undertake corrective measures. 
 


D. Watering shall be done in a manner that will provide uniform coverage, prevent erosion due to 
application of excessive quantities over small areas, and prevent damage to the finished surface 
by the watering equipment. 


 
1. The Contractor shall provide all labor and arrange for all watering necessary to establish 


an acceptable lawn. In the absence of adequate rainfall, watering shall be performed 
daily or as often as necessary to maintain moist soil to a depth of at least 2 inches for 
seeded areas and 4 inches for sodded areas. At no time shall a tank truck be allowed on 
the seeded beds. 
 


2. The Contractor shall furnish sufficient watering equipment to apply water to the required 
soil depths each 8-hour period. 


 
E. Protection 


 
1. Lawn areas shall be protected by a 3-foot high barrier constructed of 2 inch by 2 inch 


hardwood stakes or iron pipes set 18 inches in the ground at 10 foot intervals and 
connected by No. 10 wire. Flags of white cloth shall be secured to the wire at center 
points between stakes. 
 


2. Barriers must be raised immediately after lawn construction and shall be maintained 
until Acceptance. 


 
F. After the grass in seeded areas has germinated, reseed all areas and parts of areas that fail to 


show a uniform stand of grass. Reseed such areas and parts of areas repeatedly until all areas 
are covered with a satisfactory growth of grass with no less than 20 grass shoots per square inch 
and 2880 grass shoots per square foot. Reseeding together with necessary grading, fertilizing, 
and trimming shall be done at the Contractor’s expense. 
 


G. Mowing and Edging: 
 


1. The Contractor shall keep all lawn areas mowed until Acceptance of the contract by 
cutting to a height of 2 inches when growth reaches 3 inches or as directed by the 
Owner’s Representative. 
 


2. At each mowing, all edges of walks, drives, plant beds and other border conditions shall 
be edge trimmed by hand or machine to produce straight and uniform edge conditions. 


 
3. Remove and discard from paved areas only clippings and debris generated by each 


mowing and edging operation legally off-site Owner’s Representative, if practical and 
aesthetic, may allow sweeping (not blowing) clippings back into grass. Mowers shall be 
equipped with mulching blades. Do not remove from grass areas any clippings that have 
been generated by mowing operations. Do not mow grass when wet. 
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H. Fertilizing Seeded Areas: The first application of fertilizer for seeded areas is as specified 
Division 2 Section 32 91 13, PLANTING SOIL PREPARATION. A second application of 
fertilizer  shall be applied    to seeded and overseeded areas at the time of the first mowing. 
This second application shall be applied at a rate that ensures that one-half pound of 
nitrogen is applied per 1,000 square feet.  For seeded areas phosphorus and potassium 
shall be applied proportionally in  accordance with the recommendations of the soil tests and 
the quantities previously integrated into the soil during the first application. For overseeded 
areas phosphorus and potassium shall be applied proportionally in accordance with and in 
the quantities recommended of the soil tests for on-site loam. 
 


I. Applying Limestone: Should the Contractor be required to return in the Spring due to 
inadequate germination and growth of grass, as specified in this Specification Section 32 92 
00, LAWNS AND GRASSES, the Contractor shall at the beginning of the next seeding or 
sodding season and   spread limestone across all lawn areas installed under this Contract. 
Limestone shall be spread at rates determined by the soil tests as specified in  Division  2  
Section  32 91 13, PLANTING SOIL PREPARATION. 


 
3.07 ACCEPTANCE 
 


A. Following the minimum required maintenance periods for lawn construction, the Contractor 
shall request the Owner’s Representative in writing for a formal inspection of the completed 
work. Request for inspection shall be received by the Owner’s Representative at least 10 
Days before anticipated date of inspection. 
 


B. Acceptance Requirements 
 


1. At the end of the maintenance period, seeded areas shall have a close stand of grass 
as defined above with no weeds present and no bare spots greater than 3 inches in 
diameter over greater than 5 percent of the overall seeded area. At least 90 percent of 
the grass established shall be permanent grass species. If seeded areas are deficient, 
the Contractor's responsibility for maintenance of all seeded areas shall be extended 
until deficiencies are corrected. Seeded areas to be corrected shall be prepared and 
reseeded in accordance with the requirements of this Section. 
 


2. At the time of acceptance, the Contractor shall remove temporary barriers used to 
protect lawn areas. 


 
C. Owner’s Representative's inspection shall determine whether maintenance shall continue in 


any part. 
 
3.08 CLEAN UP 
 


A. Absolutely no debris may be left on the site. Excavated material shall be removed as 
directed. Repair any damage to site or structures to restore them to their original condition, 
as directed by the Owner’s Representative, at no additional cost to the Owner. 


 
 


END OF SECTION 
 







  
Town of Marblehead, MA                                                                                                         Planting 
Marblehead Rail Trail – Phase I                                                                             32 93 00 - 1 


SECTION 32 93 00 


 


PLANTING 


 


PART 1 – GENERAL 
 
1.01 RELATED DOCUMENTS 
 


A. The Work of this Section is integral with the whole of the Contract Documents and is not intended 
to be interpreted outside that context. 


 
1.02 DESCRIPTION OF WORK 
 


A. Provide all labor, materials, equipment, services and accessories necessary to complete the 
Work of this Section as indicated in the Contract Documents and as specified herein. 


 
B. The work of this Section consists of all Planting and related items as indicated on the Contract 


Documents and as included herein and, but not necessarily limited to, the following: 
 


1. Installation of plantings 
 


2. Provision of planting medium and amendments 
 


3. Fertilization 
 


4. Staking and guying trees 
 


5. Mulching plants with bark mulch 
 
1.03 RELATED WORK UNDER OTHER SECTIONS 
 


A. The following items of related work are specified and included in other Sections of the 
Specifications: 


 
1. Division 2 Section 02 41 23, SITE PREPARATION AND DEMOLITION 


2. Division 2 Section 31 00 00, EARTHWORK 


3. Division 2 Section 32 91 13, PLANTING SOILS 


4. Division 2 Section 32 92 00, LAWNS 
 
1.04 REFERENCED STANDARDS 
 


A. The following references are used herein and shall mean: 
 


1. ANLA - American Nursery and Landscape Association "American Standard for Nursery 
Stock," ANSI Z60.1, latest edition 


2. AASHTO - American Association of State Highway and Transportation Officials 
3. AJCHN - American Joint Committee on Horticultural Nomenclature, "Standardized Plant 


Names," latest edition 
4. ANSI/NFPA - American National Standards Institute, National Fire Protection Act 
5. AOAC: Association of Official Agricultural Chemists 
6. ASTM - American Society of Testing Materials 
7. DEP - Department of Environmental Protection, Commonwealth of Massachusetts 
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8. Standard Specifications - Commonwealth of Massachusetts, Massachusetts Highway 
Department (formerly Department of Public Works), "Standard Specifications for 
Highways and Bridges", latest metric or non-metric edition and all amendments 


9. TCIA – Tree Care Industry Association (formerly the National Arborist Association) 
3 Perimeter Road, Unit 1, Manchester, NH 03103, "Standards for Tree Care Operations", 
ANSI A300 (Part 1 – Pruning), latest edition 


10. UMTC - University of Massachusetts Transportation Center, "Manufactured Loam using 
Compost Material - Phase 1: Feasibility", October 1996 or latest update 


11. USDA - United States Department of Agriculture, Agricultural Research Service, 
"USDA Plant Hardiness Zone Map", miscellaneous publication No. 1475, latest 
edition 


 
1.05 QUALITY ASSURANCE 
 


A. Planting sub-contractor shall be a member of the Massachusetts Arborists Association or the 
American Nursery and Landscape Association. 
 


B. Installer shall have at least five years of experience in landscape work similar in materials, 
design, and extent to that indicated for this project and with a record of successful landscape 
establishment. Installer shall maintain an experienced supervisor on the project site during all 
times that landscape construction is in progress. Provide written qualification data for firms and 
persons to be responsible for Work, to demonstrate their capabilities and experience. Include lists 
of completed projects, with project names, addresses, phone numbers, and names and address 
of designers and Authorities. 
 


C. To extent possible, provide each material from single source. 
 


D. Pesticides shall be applied only by appropriately licensed personnel. 
 
1.06 SUBMITTALS 
 


A. Do not order or deliver materials until required samples, certifications, manufacturer's literature 
and test results have been reviewed by the Owner’s Representative. Delivered materials shall 
closely match the samples, as judged by the Owner’s Representative. If any deviations from 
specified materials are proposed, submit written request explaining differences and reasons for 
request. 
 


B. Soil Additives: Product or testing certificates signed by manufacturers certifying that their 
products comply with specified requirements: 


 
1. Manufacturers' certified analysis for standard products. 
 
2. Analysis for other materials by a recognized laboratory made according to methods 


established by the AOAC where applicable. 
 


C. Antidesiccant: Manufacturer's literature. 
 


D. Chemicals and Pesticides: Manufacturer's literature. 
 


E. Plant Materials: Labels and nursery certificates substantiating that plants, trees, shrubs, sod and 
herbaceous materials comply with specified requirements and were grown within hardiness zones 
specified. 
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F. Soil tests: Submit reports indicating and interpreting test results for new planting media, soil 
mixes, and existing topsoil proposed for use, including all amendments and additives required to 
meet Specifications herein. Submit reports at least one month before any delivery of materials. 
Tests shall be performed by University of Massachusetts Extension Service, in accordance with 
current standards of Association of Official Agricultural Chemists or other testing laboratory as 
approved by the Owner’s Representative. Testing shall be done to determine applicability for new 
plantings of deciduous trees, deciduous shrubs, ericaceous shrubs, ground cover plants and 
lawn. Contractor shall deliver test samples to laboratory, and shall submit results to the Owner’s 
Representative for review. All costs shall be paid by Contractor. Testing reports shall include the 
following: 


 
1. Mechanical gradation (sieve analysis) referencing sieve sizes specified in this Section. 
2. Percent organic matter, determined by loss on ignition of samples oven-dried to constant 


weight at 230 degrees F, plus or minus 9 degrees 
3. Chemical analyses for nutrients: nitrate nitrogen, ammonium nitrogen, phosphorus, 


potassium, calcium, magnesium, zinc, boron, manganese, molybdenum, copper, iron, 
cadmium, lead, arsenic and aluminum 


4. Chemical analysis for soluble salts 
5. Chemical analysis for carbon:nitrogen ratio 
6. Chemical analysis for acidity (pH) 
7. Recommendations for soil additives to correct soils deficiencies as necessary to 


accomplish particular planting objectives noted 
8. Chemical analysis for toxic elements: arsenic, cadmium, chromium, copper, lead, 


mercury, molybdenum, nickel, selenium, zinc, cobalt and PCB's, citing test results in 
milligrams per kilogram. 


 
G. Organic Material: Letter certifying source and composition of organic material proposed for use as 


a soil amendment which conforms to requirements for organic amendment. 
 


H. Planting soil components: provide a two-pound sample of each component and copy of suppliers' 
guaranteed analysis (for packaged components) and Planting soil mixes: provide a one cubic foot 
sample of planting soil mix for the Owner’s Representative's approval. Mix shall have a 
certification stating that the mix components conform to the specified materials. No planting soil 
mix or media shall be delivered until the approval of samples and test results by the Owner’s 
Representative, but such review shall not constitute final acceptance.  The  Owner’s 
Representative may examine each planting soil type delivered to the site, and may request 
further testing. The Owner’s Representative reserves the right to reject on or after delivery any 
material which does not meet specifications or match the sample. 
 


I. Fertilizer: One sample packet of planting fertilizer; certificates showing composition and analysis 
of fertilizer packets and slow-release fertilizer pellets; purchasing receipt showing the total 
quantity purchased for the project. 
 


J. Bark mulch: Manufacturer’s or supplier’s literature. 
 
1.07 EXAMINATION OF EXISTING CONDITIONS 
 


A. Inspect all areas to be planted before starting Work and report any defect, such as incorrect 
grading, to the Owner’s Representative prior to beginning Work. Commencement of Work shall 
indicate acceptance of areas to be planted, and Contractor shall assume responsibility for Work. 
 


B. The Contractor shall be solely responsible for judging the full extent of Work requirements 
involved, including but not limited to the potential need for storing and maintaining plants 
temporarily and rehandling plants prior to final installation. 
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C. Determine location of above grade and underground utilities and perform Work in a manner that 
will avoid damage. Contact all relevant utility companies, public or private, prior to beginning 
work; contact DIG SAFE, Massachusetts Department  of  Conservation and Recreation, City of 
Medford Department of Public Works and any other utility not addressed by DIGSAFE. Report 
any conflicts to the Owner’s Representative in writing before excavating. Hand excavate on-site 
as required. Maintain grade stakes until removal is approved by the Owner’s Representative. 
 


D. If conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage 
conditions, or obstructions, notify the Owner’s Representative before planting. 
 


E. Coordinate installation of planting materials to assure installation during normal planting seasons 
for each type of plant material required. 
 


F. Coordinate planting Work with other Work of this contract being performed on site, or work being 
performed by others. 
 


G. Coordinate maintenance of landscape areas installed at different times. Protect completed Work 
as sequence of planting proceeds until Acceptance, and then as required until Final Completion. 
 


H. Re-use of existing topsoil for loam based planting medium or for loam borrow/planting mix will be 
acceptable only if soil tests indicate that topsoil is appropriate for re-use (uncontaminated) and 
meets or can be amended to meet the requirements of the specifications. 


 
 
PART 2 – PRODUCTS 
 
2.01 TREE PLANTING MEDIA 
 


A. Tree planting media shall be Loam borrow as specified in Division 2 Section 32 91 13, PLANTING 
SOIL PREPARATION. 


 
2.02 ORDINARY FILL 
 


A. Ordinary fill shall be Ordinary Borrow as specified in Division 2 Section 02300, EARTHWORK. 
 
2.03 SOIL ADDITIVES FOR PLANTING SOIL 
 


A. Soil additives shall be as specified Division 2 Section 32 91 13, PLANTING SOIL PREPARATION 
except for additional applications of fertilizer that shall be as specified Division 2 Section 32 93 
00, PLANTING based upon recommendations from soil analysis and testing as specified in 
PLANTING SOILS. 


 
2.04 PLANT MATERIALS 
 


A. Provide quality, size, genus, species, and variety of trees and shrubs indicated, complying with 
applicable requirements of AJCHN and ANLA. No substitutions will be permitted without prior 
written approval. All plants shall be nursery grown, not collected from natural vegetated areas. 
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B. Selection of trees at nursery site(s) shall be made by the Owner’s Representative, accompanied 
by Contractor. The Owner’s Representative will tag plants at their place of growth, after pre- 
tagging by Contractor, before they are prepared for transplanting. At least one month prior to the 
expected planting date, request in writing that the Owner’s Representative schedule tagging 
trip(s). The Owner’s Representative's time spent to locate plant material shall be paid for by 
Contractor only if the Owner’s Representative is sent to site where satisfactory plant materials 
were not located. If plant material is tagged by the Owner’s Representative, no plants shall be 
delivered to the site of Work without these tags. 
 


C. The Owner’s Representative's selection at nursery shall not impair the right of inspection and 
rejection upon delivery at the site or during the progress of the Work. Contractor shall pay cost of 
replacement of materials rejected by the Owner’s Representative at the site. 
 


D. Each tree shall be labeled with securely attached, waterproof tag bearing legible designation of 
botanical and common name according to AJCHN. 
 


E. Only plant stock obtained from and grown between latitudes 40-49 degrees North and hardiness 
Zones 1 through 5, as established by the USDA, will be accepted. 
 


F. Plants shall be in accordance with ANLA as a minimum requirement for acceptance.   Plants  shall 
be typical of their species or variety, have a normal habit of growth, and meet the size and form 
requirements indicated by the Owner’s Representative. Trees noted in the Plant List as 
"specimen" quality shall exceed minimum standards for form. The trunk of each tree shall be a 
single trunk growing from a single intact crown of roots. Trees not indicated as "multi-stem" in the 
Plant List will not be accepted with double leaders or twin heads without the written approval of the 
Owner’s Representative. 
 


G. Measure trees according to ANLA with branches and  trunks  in  their  normal  position.  Take 
caliper measurements 6 inches above ground for trees up to 4-inch caliper size, and 12 inches 
above ground for larger sizes. Measure main body of tree or shrub for height and spread. 
 


H. The height of trees (measure from the crown of the roots to the tip of the top branch) shall be not 
less than the minimum size directed by The Owner’s Representative or as required by ANLA 
based upon caliper size designated. Lateral branching of deciduous trees is to begin at no higher 
than 7 feet height. 
 


I. Trees of a larger size may be used if acceptable to the Owner’s Representative and only if 
appropriately increased size of rootballs will fit in designated openings for trees. Do not cut 
rootballs to size of smaller plants to fit limited planting area of tree planting. Do not prune branches 
to obtain required sizes. 
 


J. Trunks shall be free from sun-scald, frost cracks, or wounds resulting from abrasions, fire, or other 
causes. No tree shall have evidence of ever having had basal suckers. The plants must be in a 
moist vigorous condition, free from dead wood, bruises or other root, bark or branch injuries. 
 


K. Trees shall not be pruned in preparation for transplanting. No wounds from previous pruning shall 
be present having a diameter exceeding two inches; all pruning wounds shall show vigorous scar 
tissue on all edges. 
 


L. Container grown stock shall have been grown in a container long enough for the root system to 
have developed sufficiently to hold its soil together, firm and whole.  No plants shall be loose   in 
the container. Pot-bound plants will be rejected. 
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M. All plant parts shall be moist and show active cambium when cut. Plants shall be sound, healthy, 
and vigorous, well-branched and densely foliated when in leaf. They shall be certified by the 
grower as free of disease, insect pests, eggs or larvae. 
 


N. Balled and burlapped plants shall be moved with root systems as solid units with balls of earth 
firmly wrapped with untreated natural eight-ounce burlap, firmly held in place by a stout cord or 
wire. Plants prepared with plastic or other non-biodegradable wrappings will not be accepted 
except when directed by the Owner’s Representative to be container grown. All plastic products 
must be removed before planting is accepted. Diameter and depth of the balls of earth on balled 
and burlapped plants must be sufficient to encompass the fibrous root feeding system necessary 
for healthy development of plant, according to ANLA standards. Top of root ball shall be actual 
finished grade of tree as grown in nursery; excess soil shall be removed from top of ball prior to 
delivery. No plant will be accepted when ball of earth surrounding its roots has been cracked or 
broken prior to or during process of planting or after burlap, staves, ropes, container, or platform 
required in connection with its transplanting have been removed. 
 


O. Trees delivered by truck and plants requiring storage on site shall be properly wrapped and 
covered to prevent drying of branches, leaves, or buds. Plant root balls shall be firmly bound, 
unbroken, and reasonably moist to indicate watering prior to delivery and during storage, and tree 
trunks shall be free from fresh scars and damage in handling. 


 
2.05 FERTILIZER 
 


A. Fertilizer Packets: trees and shrubs installed by the Contractor shall be provided with fertilizer 
through the use of slow-release fertilizer packets which are designed and certified by the 
manufacturer to provide controlled release of nutrients over a minimum three-year period. 
Packets shall remain dry and sealed upon delivery to site and until installation. Each packet shall 
consist of four ounces of water-soluble fertilizer with a minimum guaranteed analysis of available 
elements by weight as follows: 


 
Deciduous Plants Evergreen Plants 


Nitrogen 16% 7%
Phosphoric Acid 8% 7%
Potash 16% 7%


 
B. Slow Release Fertilizer Pellets: the entire container planter, windowbox and upper one foot of 


planting soil in above grade planters used for planting perennials, annuals and vines shall receive 
slow-release pelletized fertilizer conforming to the quality standards and characteristics of 
"Osmocote" (10-10-10) applied at rate of 2.5 lbs. per cubic yard. 


 
2.06 ANTIDESICCANT 
 


A. Antidesiccant shall be water-insoluble moisture-retarding emulsion or other material which will 
provide a protective film over plant surfaces permeable enough to permit transpiration and 
specifically manufactured for that purpose. Manufacturer of antidesiccant shall be subject to 
review by the Owner’s Representative. Deliver material in sealed labeled containers of the 
manufacturer and mix according to manufacturer's instructions. 
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2.07 WATER 
 


A. Furnish water as necessary during planting and maintenance at no extra cost to the Owner if 
metered municipal water is not available at the site at the time of planting. All Work injured or 
damaged due to the lack of water, or to over-watering, shall be the Contractor's responsibility to 
correct.  Water used shall be potable quality, free from impurities injurious to vegetation.  No salt 
water shall be used. 


 
2.08 CHEMICALS AND INSECTICIDES 
 


A. Provide chemicals and insecticides as needed for fungus or pest control for plants. All chemicals 
and insecticides shall be approved by the Massachusetts Department of Environmental 
Protection for the intended uses and application rates. 


 
2.09 GUYING, STAKING AND ANCHORING MATERIALS 
 


A. Stakes for trees shall be 2” x 2”x 10’ fir stakes painted black. 
 


B. Guy wire shall be new 3/4" flat braided cord. 
 
2.10 BARK MULCH 


 
A. Bark Mulch: Mulch shall be high quality, double-ground, premium bark mulch of 70 percent 


hemlock bark with the balance spruce and pine bark. Mulch shall have been aged for a minimum 
of six months and not longer than two years. Bark mulch shall be shredded to a uniform size; free 
of dirt, debris and foreign matter; with pieces no thicker than 1/4 in. Mulch must be free of stringy 
material or chunks over 3 inches in size and shall not contain, in the judgment of the Owner’s 
Representative, an excess of fine particles. Submit sample for the Owner’s Representative's 
approval. Mulch that has been dyed in any color will not be accepted. 


 
 
PART 3 – EXECUTION 
 
3.01 TREE PLANTING 
 


A. Loam-based Planting Medium and Planting 
 
1. Refer to procedures for tree planting specified in this Section and the Drawings for 


additional requirements. 
 


2. Mix soil amendments with soil at rates indicated by testing, prior to planting. 
 


3. Screen planting soil; remove and legally dispose of all grass, sod, roots, debris and 
stones over one-inch diameter. 


 
4. Do not place wet or frozen planting soil. 
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3.02 SCHEDULING OF PLANTING 
 


A. The Contractor shall identify locations of acceptable nursery plant material and notify the Owner’s 
Representative of nurseries and work out a schedule for viewing this material in the nursery. Trips 
to nurseries shall be efficiently arranged to allow the Owner’s Representative maximum viewing 
time. Allow a minimum of two weeks for this viewing prior to the time that plants would need to be 
dug. All plants shall be dug in the season in which they are to be installed, unless approved 
otherwise by the Owner’s Representative. The Owner’s Representative may choose to tag each 
plant, tag groups of plants, or representative samples. The Owner’s Representative may also 
request that photographs of plant material be sent for review. Tagging of trees at the nursery 
does not preclude the Owner’s Representative's right to reject material at the site of planting. 
 


B. Locate plant material sources and ensure that plants are shipped in timely fashion for installation. 
All trees and shrubs shall be planted during the same planting season they are dug. Balled and 
burlapped (B&B) and potted plant materials from cold storage shall be rejected; only bare-root 
materials may be so stored. 
 


C. Seasons for Planting: 
 


Spring: Deciduous/evergreen materials – March 31 thru May 31 
Fall: Deciduous materials (except for "fall hazard" species) – September 15 thru 


December 1 Evergreen materials – August 15 thru October 31 
 


D. Planting at times other than those listed may occur only with written permission of the Owner’s 
Representative. Plants dug in spring for fall planting may be allowed when plants are adequately 
heeled in with mulch covering rootballs, adequate watering in times of drought and weather 
exceeding 80 degrees F and upon specific approval by the Owner’s Representative. Contractor 
shall be responsible to schedule planting with thee requirements in mind. 


 
3.03 PLANT MATERIALS DELIVERY, STORAGE, AND HANDLING 
 


A. Do not prune before delivery, except as approved by the Owner’s Representative. Protect bark, 
branches, and root systems from sun-scald, drying, sweating, whipping, and other handling and 
tying damage. Do not bend or bind-tie trees or shrubs in such a manner as to destroy natural 
shape. Provide protective covering during delivery. 
 


B. Contractor shall be present at time of delivery of all plants to the site. Remove all tree wrapping at 
delivery and inspect tree trunks for damage. Report damaged plants immediately to the Owner’s 
Representative. Wrap shall not be replaced except as specified herein. 
 


C. Handle balled and burlapped stock by root ball, not by trunk or branches. 
 


D. Deliver plant material after preparations for planting have been completed and install 
immediately. If planting is delayed more than six hours after delivery, set plants vertically in their 
natural growing orientation in shade, protect from weather, dust and mechanical damage, and 
keep roots moist. Set balled stock on ground or heeled into ground, and cover ball with soil, 
mulch, or as approved by the Owner’s Representative. Storage for more than 2 weeks  shall not 
be allowed without permission from the Owner’s Representative.  Plant damage due to 
Contractor's planting delay shall be the responsibility of the Contractor. 
 


E. Water root systems of trees stored on site with a fine-mist spray. Water as often as necessary to 
keep root systems moist during storage and planting. 
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F. Deliver packaged materials in containers showing weight, analysis, and name of manufacturer. 
Protect materials from damage during delivery and while stored at site. 


 
3.04 PLANTING OPERATIONS 
 


A. Planting shall be done with extreme caution to protect all finished surfaces as well as utility lines, 
waterproofing, drainage and insulation board within planters. Contractor shall submit a written 
description as well as plan as to how materials will be protected. If, in the Owner’s 
Representative’s opinion, any damage to adjacent materials occurs as a result of planting 
operations, repair of the damaged materials shall be expediently done at no cost to the Owner. 
 


B. All tree locations shall be tested for water percolation prior to installing of adjacent paving. 
Contractor shall fill 30 gallons of water into a one foot deep hole over a five minute period. After a 
one-hour period, the water shall percolate to the satisfaction of the Owner’s Representative. 
Contractor shall submit shop drawings indicating proposed remediation for approval by Owner’s 
Representative. 
 


C. Locations for all trees and shrubs shall be staked for on-grade planting locations or marked in 
planters above grade for review by the Owner’s Representative before any plant pits or beds are 
dug, and before plant delivery to site. Stake locations with stakes or tie-down bars used for above 
grade plantings, outline planting areas for massed planting, and obtain the Owner’s 
Representative's review and acceptance before the start of planting Work. The Owner’s 
Representative reserves the right to determine the exact location of every tree and to change the 
location of any tree to an area of similar conditions. 
 


D. Dig on-grade plant pits by hand and take care not to disturb any adjacent site improvements. 
 


E. Excavate tree pits and trenches with sloped sides, with top 12" of pit 3 to 5 times the diameter of 
root ball, per detail Drawing. Leave undisturbed soil in bottom of pit under root ball area;  use 
leveling bed of crushed stone (not loam or organic material) to set ball. Set top of root ball for 
trees slightly higher than surrounding grade, judging planting height to allow for settling, to meet 
grade after settling as plant grew in nursery; refer to detail Drawing. Scarify soils on sides of pit to 
facilitate intergradation of backfill with existing soil for better root penetration as plants grow.    If 
no underdrainage is to be provided, loosen and rake subsoil in bottom of excavation to facilitate 
drainage. Notify the Owner’s Representative if unexpected rock, utilities or obstructions are 
encountered in excavations for trees and shrubs. 
 


F. All trees shall be provided with maximum volume of planting soil type as indicated on the 
Drawings. 
 


G. Keep plant roots and earth balls moist and protect from sun and wind during entire planting 
operations. Set balled and burlapped stock plumb and in center of pit or trench with top of ball set 
above adjacent finished grades as specified herein. Roll back top 12" of burlap and remove wire 
baskets from tops and sides of ball, but do not remove materials from under balls. 


H. Planting stock with root balls cracked or broken before or during planting operation will be cause 
for rejection. Remove all non-biodegradable wrapping or binding material at time of planting. 
 


I. Areas to be filled with planting medium shall be free of construction debris, refuse, compressible 
materials and standing water. 
 


J. Notify the Owner’s Representative when areas to receive planting soil mix are ready for formal 
inspection. Placement of planting soil mix shall not begin until the Owner’s Representative has 
inspected fill area. 
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K. For planting street trees install Loam-Based Planting Medium around rootball ball in six-inch 
layers, tamping to settle backfill and eliminate air pockets. When pit is approximately half 
backfilled, water thoroughly until no more is absorbed. Untie jute ties and rollback burlap 
halfway down side of rootball. Continue filling with planting medium and tamping until final 
finished grade is reached so that top of rootball is just above level at which it grew at the 
nursery. Water again after placing and tamping final layer of backfill. Compact loam and 
planting soil mix to approximately 90% maximum dry density. Do not overcompact planting 
areas; the Owner’s Representative reserves the right to reject overcompacted soil installation 
and request removal and replacement of soil and plants. 
 


L. Do not cover top of root ball with planting soil. Form temporary earth saucers for all tree 
plantings, to provide water retention area, as shown on the Drawings. 
 


M. Install fertilizer packets for planted trees at a depth of six to eight inches equally spaced 
around the plant as planting soil is placed. Place packets approximately three inches away 
from plant roots. Packets shall not be cut, ripped or damaged. If it becomes necessary to 
remove and replace dead or unhealthy plants, used packets shall be replaced with new 
packets. The application rates for fertilizer packets shall be as follows: 


 
Type of Plant Rate 
Deciduous Shade Tree One packet for each inch of caliper 


 
N. Within one week of first watering of plants, place mulch as indicated on Drawings, over 


saucer areas of individual trees and over area of planting beds to required depth. No mulch 
shall be applied within 2" of tree trunk. 
 


O. All plants shall be watered immediately following planting as necessary to thoroughly 
moisten rootball and plant pit soil mix and thereafter shall be inspected frequently for 
watering needs and watered, as required, to provide adequate moisture in the planting pit. 
Inspect tree pits 24 hours after initial watering to confirm that they are draining properly. If 
surface water or excessively saturated plant pit soils exist, immediately notify the Owner’s 
Representative. Submit recommendations for remedial measures based upon site 
conditions. 


 
3.05 TREE PRUNING 
 


A. Pruning shall be done only to ameliorate minor damage to branches incurred during shipping 
and planting; any plants with major damage shall be replaced as directed by the Owner’s 
Representative. Remove only dead wood, damaged branches, crossed branches, and 
aberrant suckering shoots, in accordance with TCIA standards, minimizing amount of live 
growth removed. Shape trees only if additional direction is given by the Owner’s 
Representative, maintaining natural form. Tree pruning shall be consistent to full height of 
tree to avoid uneven appearance and structural imbalance. Do not apply tree wound 
dressing. Prune in accordance with TCIA Standards for Class I, fine pruning, to preserve 
natural character of the plant. 
 


B. Never cut tree leader. Trees with dead or damaged leaders will be rejected. 
 
3.06 ANTIDESICCANT 
 


A. If deciduous trees are moved in full leaf, spray with antidesiccant at nursery before moving 
and again two weeks after planting. 
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B. Apply antidesiccant according to the manufacturer's instructions. Use power spray to provide 
an adequate film over trunks, branches, stems, twigs, and foliage, both tops and undersides. 
Protect all adjacent surfaces from overspray. 


 
3.07 GUYING 
 


A. Each tree on grade shall be staked and guyed in accordance with the Drawings. This shall 
be done immediately following planting and spraying. Stakes shall be carefully driven to 
avoid irrigation equipment, aeration lines or any other utilities. Plants shall stand plumb after 
staking or guying. Guys and all staking materials shall be removed from the site by the 
Contractor at the end of the guarantee period. 


 
3.08 BARK MULCH 
 


A. Unless otherwise noted on the Contract Documents, install mulch to a depth of 3” after 
settlement at herbaceous planting areas as shown on the Drawings. Do not cover plant 
crowns or root flares with mulch. 


 
3.09 CLEANUP AND PROTECTION 
 


A. Protect Work from damage during installation due to landscape operations, operations by 
other contractors and trades, and trespassers. Treat, repair, or replace damaged Work as 
directed by the Owner’s Representative. 
 


B. Remove surplus planting medium and waste material, including excess or unsuitable soil, 
trash, and debris, and legally dispose of material off site on a daily basis. Repair damage to 
site or structures to restore them to their original condition at no cost to the Owner. 


 
3.10 MAINTENANCE REQUIREMENTS 
 


A. Begin maintenance immediately after each area is planted and continue until Final 
Acceptance, but for not less than 60 days. 
 


B. Maintenance shall consist of keeping plants in healthy growing condition and shall include 
but not be limited to watering, weeding, mowing, cultivating, re-mulching, tightening and 
repairing of guys, removal of trash and dead material, resetting plants to proper grades or 
upright position, and maintaining planting saucer. 


 
1. Inspect plants for watering needs at least twice each week and watered as 


necessary to promote plant growth and vitality. 
 


2. Keep planting beds free of weeds and maintain mulch at required depth. Keep beds 
and individual pits neat in appearance with clearly defined edges maintained to the 
designed layout. 


 
3. Remove and replace immediately plants that die during the maintenance period, 


unless otherwise designated by the Owner’s Representative. 
 


4. Tighten guy tapes as required. 
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5. Chemicals, pesticides, fungicides, insecticides or herbicides within planted areas 
shall be applied by personnel licensed to do so in the Commonwealth of 
Massachusetts and only after obtaining written permission from the Owner’s 
Representative, indicating the materials and dispensing methods allowed for the 
dates, time and weather conditions under which procedures will occur, and traffic 
control, resident and pedestrian protection plan proposed. Spraying for insects, 
pests and diseases shall conform to the National Arborist Association Standards 
under the section entitled "Standards for Pesticide Application Operations", as 
currently adopted. 
 


6. Remove trash from all planted areas weekly or as directed by the Owner’s 
Representative. 


 
C. During the maintenance period, any decline in the condition of plantings shall require the 


Contractor to take immediate action to identify potential problems and undertake corrective 
measures. If required, the Contractor shall engage professional arborists and horticulturalists 
to inspect plant materials and to identify problems and recommend corrective procedures. 
The Owner’s Representative shall be immediately advised of such actions. Inspection and 
recommendation reports shall be submitted to the Owner’s Representative. 


 
3.11 ACCEPTANCE INSPECTION PROCEDURES 
 


A. The Owner’s Representative shall inspect Work upon written request of Contractor, which 
shall be received by the Owner’s Representative at least ten days before the anticipated 
dates of inspection. Request inspection for final acceptance only after all aspects of planting 
and  seeding operations are completed and maintained according to Specifications, all 
pertaining  test results are acceptable, all irrigation and underdrainage systems are operating 
properly, and all extraneous equipment, materials and debris are removed from the project 
site. Do not request inspections for partially completed Work. 
 


B. The Owner’s Representative shall inspect Work with Contractor present. At time of 
inspection if, in the Owner’s Representative's opinion, a substantial amount of planting, 
materials or workmanship is deficient, Contractor's responsibility for maintenance of all Work 
shall be extended until plant replacements are made or other deficiencies are corrected. 
 


C. A written report, or "punch list," issued by the Owner’s Representative shall indicate to 
Contractor remedial items to be corrected before final acceptance is given. 
 


D. All unsatisfactory plants shall be removed promptly. Replacement plants shall conform in all 
respects to Specifications for the originals and shall be planted and maintained in same 
manner until initial acceptance is made. 
 


E. Inspection request and procedure shall be repeated when remedial items are completed. 
Date of final acceptance of completed remedial work shall establish end of installation and 
maintenance period and commencement of guarantee period. 
 


F. Submit typed maintenance instructions for all plantings for the Owner’s use. 
 
3.12 GUARANTEE PERIOD MAINTENANCE 
 


A. The Guarantee period shall be for twelve months following the date of Final Acceptance. 
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B. Guarantee specified herein shall not deprive the Owner of other rights it may have under 
other provisions of contract documents and shall be in addition to, and run concurrent with, 
other warranties made by Contractor under requirements of contract documents. 
 


C. During guarantee period, make bimonthly inspections of plant material during April through 
November to document condition of plants. Submit inspection reports to the Owner’s 
Representative. Dead plants and plants with less than 85% live wood noted in inspections  
shall be replaced with new plants of same size and species within one month or in first 
month of next growing season, whichever comes first, as permitted by specifications. 
Replacement plants in rows shall match current size of row if growth has occurred since 
planting. Replacement plants shall be installed according to the Specifications. Plants shall 
be replaced by Contractor until they have lived through one year. 
 


D. Notify the Owner’s Representative at least 10 days in advance of requested date of 
inspection at end of one-year guarantee period. Submit to the Owner’s Representative, 
before inspection, a list of plants replaced during guarantee period with species, location, 
and replacement dates. 
 


E. All plants will be inspected by the Owner’s Representative one year after Final Acceptance 
and shall be alive and in satisfactory growth at the end of that time. Plants shall show at least 
85% healthy growth, with obvious new growth since planting. Any signs of disease, injury, or 
damage shall have been successfully treated or plant will be rejected. Trees which have 
settled out of plumb shall be reset plumb or be replaced. 
 


F. Plants found to be unacceptable shall be removed promptly from site and replaced 
immediately within one month or during next normal planting season, as permitted by the 
Specifications, until the replaced plants live for one full year. A final replacement inspection 
will be made after replacement plantings have lived through one full year. 
 


G. All replacements shall be plants of the same kind specified in the Plant List, and the size to 
which replaced plant would have grown by time of replacement. The cost of plants and 
replanting due to disease, insects, or any natural causes shall be borne by the Contractor, 
except for possible replacements due to external damage beyond the control of the 
Contractor. 
 


H. At end of guarantee period, all guying material shall be removed from plants, all saucers 
flattened, mulch areas re-mulched and weeded, dead wood pruned and removed and all 
replacements completed as a condition of completion of all work at final inspection. 


 
 


END OF SECTION 
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Marblehead Rail Trail - Phase 1 Prepared By: KOF/JJD
Date: 6/22/2023
Checked By: KOF


DESCRIPTION SUBTOTAL
Site Preparation $163,095


Earthwork $44,650


Utilities $1,650


Paving and Curbing $170,490


Site Improvements $129,425


Wet and Dry Footbridges $376,190


Signage $11,250


Planting and Seeding $121,295


SUBTOTAL = $1,018,045


Mobilization (5%) $50,902


Temporary Traffic Control (5%) $50,902


SUBTOTAL = $1,119,850


CONTINGENCIES
30% DESIGN CONTINGENCY  = $335,955


TOTAL ESTIMATE FOR CONSTRUCTION (2022) = $1,455,804


ESCALATION
YEARS UNTIL CONSTRUCTION ( 2025  Construction Year)  = 2


ESCALATION (4.0%/YEAR)  = $116,464


GRAND TOTAL CONSTRUCTION COST = $1,572,269


General Assumptions and Exclusions:


       75% Opinion of Probable Construction Cost


This opinion of probable construction cost was developed by identifying pay items and establishing quantities based on the current 
preliminary design.  Additional pay items have been assigned approximate lump sum prices based on a percentage of the anticipated 
construction cost. Preliminary cost opinions include a 30% contingency to cover items that are undefined or are typically unknown prior 
to final design. Unit costs are based on 2022-2023 dollars and were assigned based on historical cost data from MassDOT and regional 
bid tabs. This cost opinion does not include easement and right-of-way acquisition; permitting, inspection, or construction management, 
or the cost for ongoing maintenance. This cost opinion is provided for the Client’s information, and is based on the design 
professional’s recent experience, adjusted for factors known at the time of preparation. Toole Design Group, LLC has no control over the 
cost of labor and material, competitive bidding, or market conditions; and makes no warranties, expressed or implied, concerning the 
accuracy of the opinion as compared to actual bids or cost to the Client.


1. Unit prices are based on historical bid pricing from MassDOT (District 4 and All Districts), using the most recent 
available data from this time period, and engineering judgement. 


2. The opinion does not include environmental permitting, wetland mitigation, easement, or property acquisition.


4. The opinion does not include public outreach, funding planning, or client management services.


11. Assume straight escalation percentage per year based on 2023 cost to the estimated mid-point of construction. 
Note that the actual market conditions and construction year and duration may vary, especially if the project is 
constructed in separate phases. Also note that Toole Design recommends that escalation be reevaluated closer to the 
expected period of construction given current market volatility.


6. Lump sum percentages for Mobilization and Temporary Traffic Control are based on typical values for similar 
construction projects. Mobilization for the footbridges has been calculated separately as special construction.


3. The opinion does not include design services, construction engineering, construction administration, and inspection 
services.


5. This opinion does not account for any hazardous material handling or on-site LSP during construction.


8. This opinion does not include an work for scour protection of the bridge abutments. See #10 below.


7. Because a final deck material has not yet been chosen, this option assumes of IPE wood for the decking on both 
footbridges.


9. This opinion does not include any capping stone or widening of footbridge abutments. See #10 below.


10. Refer to the following documents prepared by GEI: Scour Findings Memo 05/01/23, Hydraulic Analysis Memo 
04/21/23, Geotechnical Report 04/20/23, Bridge Inspection Memo 02/13/23.







Marblehead Rail Trail Bridges


Project # 2300173


Item Quantity Unit Unit Cost Total Cost


Mobilization 1 LS $120,000.00 $120,000.00


Demolish existing deck and railings 1 LS $5,000.00 $5,000.00


Jack up existing bridge and provide temp 


support 1 LS $6,000.00 $6,000.00


Bridge Concrete Plinth 5 CY $2,500.00 $12,500.00


Bearings 6 EA $500.00 $3,000.00


Add stiffeners to existing 55 LB $25.00 $1,380.00


Additional beam 1733 LB $15.00 $26,000.00


New stiffeners 55 LB $25.00 $1,380.00


New bracing 142 LB $25.00 $3,550.00


Concrete deck 11 CY $2,500.00 $27,500.00


Ipe Decking + Rails 504 LF $45.00 $22,680.00


Railing Structure (SPF) 97 LF $120.00 $11,640.00


Chink existing abutment 750 LB $40.00 $30,000.00


Demolish existing deck and railings 1 LS $5,000.00 $5,000.00


Jack up existing bridge and provide temp 


support 1 LS $6,000.00 $6,000.00


Bridge Concrete Plinth 5 CY $2,500.00 $12,500.00


Bearings 6 EA $500.00 $3,000.00


Add stiffeners to existing 55 LB $25.00 $1,380.00


Additional beam 1045 LB $15.00 $15,680.00


New stiffeners 55 LB $25.00 $1,380.00


New bracing 142 LB $25.00 $3,550.00


Concrete deck 7 CY $2,500.00 $17,500.00


Ipe Decking + Rails 354 LF $45.00 $15,930.00


Railing Structure (SPF) 72 LF $120.00 $8,640.00


Chink existing abutment 375 LB $40.00 $15,000.00


$376,190.00


25.00% $94,047.50


$470,237.50


NOTES:


No work for scour protection of abutments included


No capping stones on abutments included


Assumes no abutment widening


No work on concrete approach pad included
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