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DESCRIPTION DRAWING

NUMBER
SECTION 1
HIGHWAY DESIGN AND PAVEMENT DETAILS

LIMIT OF MUCK EXCAVATION. ....cciiiiiiiiiiiie e E 101.1.0
ROCK CUT SELECTION.....cciiiiii ittt E 102.1.0
METHOD OF ROUNDING SLOPES- CUT AND FILL SLOPES...........c.ccc...... E 103.1.0
METHOD OF STEPPING SURFACE AND BASE COURSE LAYERS........... E 104.1.0
TRANSVERSE JOINTS AT EXPANSION JOINTS......ee e E 104.1.1

LOCATION OF SAW CUT FOR TRANSVERSE JOINTS
AT BRIDGE ABUTMENT ..ot e E104.1.2
SCORED CEMENT CONCRETE PAVEMENT AT RAMPS.........cccoooiieiieene E 105.2.0

SHOULDER SECTION OF SCORED CEMENT CONCRETE PAVEMENT.... E 105.2.1
FREEWAY ENTRANCE RAMP DETAIL - RUMBLE STRIP

INSTALLATION AT GORE AREAS........oo e E 105.3.2
FREEWAY ENTRANCE RAMP DETAIL - PAVEMENT MARKING

INSTALLATION AT GORE AREAS........oo e E 105.3.3
RUMBLE STRIP INSTALLATION DETAILS BICYCLES PROHIBITED.......... E 105.5.0
RUMBLE STRIP INSTALLATION DETAILS BICYCLES PERMITTED........... E 105.7.0
HOT MIX ASPHALT BERM TYPE Ao E 106.1.0
HOT MIX ASPHALT CURBS ... E 106.2.0
METHOD OF SETTING VERTICAL CURB........cooiieeeeereeeeeeeee e E 106.3.0
METHOD OF SETTING SLOPED EDGING.........cccoiiiiireeee e E 106.5.0
INTERSECTIONS.......oeie e e e E 107.1
WHEELCHAIR RAMPS LESS THAN 12'-4” SIDEWALK........cccooiiiiiieeriiee E 107.2.0
WHEELCHAIR RAMP ON NARROW SIDEWALK WITH

DETECTABLE WARNING PANEL.......ccoiiiiiiiir e E 107.2.1
WHEELCHAIR RAMPS GREATER THAN 12'-4” SIDEWALK..........ccccvrenen. E 107.3.0
WHEELCHAIR RAMP FOR ONE CONTINUOUS DIRECTION

OF PEDESTRIAN TRAFFIC........iiiiee e E 107.6.0
WHEELCHAIR RAMP WITH 3" CURB REVEAL........coccoiiiiiieecieecee E 107.6.3
“T” INTERSECTION WHEELCHAIR RAMP........oiiiiiiireee e E 107.6.4
DETECTABLE WARNING PANEL FOR WHEELCHAIR RAMPS

AND STANDARD RAMP TERMINOLOGY .......coeiiiiireeeeenireeee e E 107.6.5
WHEELCHAIR RAMP WITH LANDSCAPING STRIP.......ccceeeieiieeeeeeeeenne E 107.6.9
SIDEWALK THROUGH DRIVEWAYS WITHOUT CURB RETURNS 6'.......... E 107.7.0
SIDEWALK THROUGH DRIVEWAYS WITH CURB

RETURNS 2' CURB CORNERS..........cooiiiiiiiie e E 107.8.0
RESIDENTIAL DRIVEWAYS..... .o E 107.8.1
CURB TRANSITION LENGTH FOR WHEELCHAIR RAMPS..........ccociiiieene E 107.9.0
S DATE OF ISSUE
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DESCRIPTION DRAWING
NUMBER
SECTION 2
DRAINAGE
CONCRETE BLOCK CATCH BASIN......ooiiiiiiee e E 201.3.0
PRECAST CONCRETE CATCH BASIN.....ccoiiieeieieee e E 201.4.0
PRECAST CONCRETE CATCH BASIN TUB.......cocieeeeeeeee e E 201.5.0
CATCH BASIN FRAME ... enee e E 201.6.0
HOOK LOCK CASCADE GRATE- FLOW FROM LEFT......ccooiiiiieeeeeeeeenne E 201.7.0
HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT........cccccoiviiiiernene E 201.7.1
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM LEFT-

ASSEMBLY DETAILS......ooiii e E 201.9.0
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT-

ASSEMBLY DETAILS......oo e E 201.9.1
HOOK LOCK BAR GRATE...... i E 201.10.0
FRAME AND HOOK LOCK BAR GRATE- FRAME ASSEMBLY DETAILS..... E 201.10.1
DROP INLET GRATE....co i E 201.11.0
CATCH BASIN HOOD.....ccci i E 201.12.0
CONCRETE BLOCK MANHOLE - MANHOLES 9' OR LESS IN DEPTH....... E 202.2.0
CONCRETE BLOCK MANHOLE - MANHOLES OVER 9' IN DEPTH............ E 202.3.0
PRECAST CONCRETE MANHOLES 9' OR LESS IN DEPTH........cccccevivenee. E 202.4.0
SPECIAL MANHOLES FOR 36” TO 84” DIAMETER R.C. PIPE................... E 202.5.0
MANHOLE FRAME AND COVER - A FRAME........ccoooiiii e E 202.6.0
MANHOLE FRAME AND COVER - B FRAME..........ccooiiiieeiee e E 202.7.0
MANHOLE COVER DETAILS..... ..o E 202.8.0
CONCRETE COLLARS. ...t E 202.9.0
DROP INLETS TYPE A - PRECAST CONCRETE TYPE B -

CONCRETE BLOCK ... ..o eeneeee e e sssnee e e e e e nneas E 203.1.0
DROP INLETS TYPE AF - PRECAST CONCRETE TYPE BF -

CONCRETE BLOCK ... ..o ee e e e e nneas E 203.2.0
DROP INLET TYPE C..oiieee e E 203.3.0
DROP INLET TYPE CF ... e E 203.4.0
DROP INLET TYPE Dot E 203.5.0
DROP INLET TYPE DF ... E 203.6.0
FLUSH DROP INLET THROAT ... .ottt E 203.7.0
GUTTER INLET ...ttt E 204.2.0
DRY STONE MASONRY LEACHING BASIN.......cccociiiiiiieceeeeeeeee E 205.1.0
CONCRETE BLOCK LEACHING BASIN........ooiiiiiiireeieiee e E 205.2.0
CORRUGATED STEEL METAL PIPE - TABLE OF

MINIMUM WALL THICKNESS....... .o E 206.1.0
S DATE OF ISSUE
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NUMBER
SECTION 2
DRAINAGE CONT.

CORRUGATED STEEL METAL PIPE ARCH - TABLE OF

MINIMUM WALL THICKNESS........oooieee e E 206.2.0
CORRUGATED METAL PIPE UNDER FILL SLOPE........cccooiiiieeeecreeene E 206.3.0
CONCRETE AND FIELD STONE MASONRY PIPE ENDS

FOR 87 TO 307 PIPE..... oot E 206.4.0
QUANTITY TABLES FOR CONCRETE AND FIELD

STONE MASONRY PIPE ENDS........ccooiiiiiiieieie e E 206.4.1
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR
COMBINATION PIPES UP TO 307.....coi e E 206.5.0
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR

307 TO 84” PIPE CULVERTS.......ooiiii i E 206.6.0
STONE PIPE ENDS FOR PIPES 24” AND LESS INDIA. ...oooiiiiiieeeeeeee E 206.7.0
REINFORCED CONCRETE PIPE FLARED ENDS.........ccoooiieeeeeeeeeee E 206.8.0
STANDARD METAL END. ...ttt E 206.9.0
CONCRETE SPLASH PADS........cooiiiiiiiiie e E 208.1.0
SUBDRAIN. ..ottt e e s enr e E 209.1.0
DITCH CHECK DAMS FOR EROSION CONTROL.........ccoccviriiriiiireeeeeenen E 210.2.0
HAY BALES AND SILT FENCES FOR EROSION CONTROL.........cccccervene. E 210.3.0
HALF CIRCLE CCM PIPE WATERWAYS.......coo e E211.1.0
PAVED WATERWAYS AND APRON.......cciiiiiieiiee e E 211.2.0
PAVED WATERWAYS . ... E 211.3.0

SECTION 3
CEMENT CONCRETE & MASONRY STRUCTURES

CEMENTED STONE MASONRY WALL....cooiiiiiiieeieeeee e E 302.2.0
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED

CONCRETE SLAB.....ccoi e E 303.1.0
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED

CONCRETE SLAB DETAILS......eeeee e E 303.1.1
CEMENT CONCRETE STEPS 1/2......ueieeee e E 304.1.0
CEMENT CONCRETE STEPS 2/2........oooiiiiiiiiieeeee e E 304.2.0
TYPICAL CANTILEVER RETAINING WALL SECTION.......ccccoiiiiiirerieenn. E 305.1.0
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS,

SLOPING BACKFILL....ceiiitiiiiirieeciree e E 305.2.0
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS,

LEVEL BACKFILL, SURCHARGE.........ccccciiiiiiieece e E 305.3.0
S DATE OF ISSUE
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DESCRIPTION DRAWING

NUMBER
SECTION 3
CEMENT CONCRETE & MASONRY STRUCTURES CONT.
CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS,
SLOPING BACKFILL....uiieiieeeeeeeeiiieee e e e e e e reee e e e e e e e e e essnnneeeeseeeeeesseens E 305.4.0
CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE..........oee ettt E 305.5.0
CANTILEVER RETAINING WALLS ROCK FOUNDATION,
SLOPING BACKFILL.....eieeeeiieeeeeeeeee et e eeeese e e e s e e e e eeana e e s e eennnennnas E 305.6.0
CANTILEVER RETAINING WALLS ROCK FOUNDATION,
LEVEL BACKEFILL, SURCHARGE.........ctviieieeeeeeeeeeeeeeeeeeeee e E 305.7.0
SECTION 4
HIGHWAY GUARD RAIL & FENCES
STEEL W BEAM HIGHWAY GUARD .....coo oo E 401.1.0
STEEL W BEAM HIGHWAY GUARD SECTIONS.........coeieeiieeeeeeeeereeeeeeeen, E 401.1.1
STEEL W BEAM HIGHWAY GUARD FOR SIGN PROTECTION.................. E 401.2.0
STEEL W BEAM HIGHWAY GUARD BURIED IN BACK-SLOPE
PLAN VIEW ...ttt et e e et e e e e e e e e e e e e ennanas E 401.2.1a
STEEL W BEAM HIGHWAY GUARD BURIED IN
BACK-SLOPE POST LOCATION......cuuiiiieiiieeeeeeeeeceee e eeeeeee e E 401.2.1b
STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE POST LOCATION......cottieeeeeeeeeeeeereceee e E 401.2.1¢c
STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE ANCHORAGE DETAILS......cooeeceeeeeeeeeeereerrere e E 401.2.1d
STEEL W BEAM HIGHWAY GUARD BURIED IN BACK-SLOPE
END ANCHORAGE DETAILS FORPOSTS 1,2 AND 3......ccceoivieeeeeeeeeee. E 401.2.1e
TABLE OF OFFSETS FOR HIGHWAY GUARD FLARED ENDS.................... E 401.3.0
STEEL THRIE BEAM HIGHWAY GUARD RAIL DETAILS.........covvrennnennns E 401.5.0
BRIDGE RAIL TO HIGHWAY GUARD TRANSITION.......cccooviiirieeeeeeereeeenene E 401.5.1
BRIDGE RAIL TO HIGHWAY GUARD TRANSITION SECTIONS................... E 401.5.2
STEEL THRIE BEAM HIGHWAY TERMINAL CONNECTOR ......cc.ceeeevunnnneen. E 401.5.3
BRIDGE RAIL TO HIGHWAY GUARD COLLAPSING TUBE ..........cccooeeenn. E401.54
BRIDGE RAIL TO HIGHWAY GUARD AT SIDEWALK ......oooviiieeeeeeeeeeeeeeene E 401.5.5
BRIDGE RAIL TO HIGHWAY GUARD AT SIDEWALK SECTIONS................ E 401.5.6
STEEL THRIE BEAM HIGHWAY GUARD DETAILS........cccoeieeeeerrreeeeenn, E 401.6.0
STEEL HIGHWAY GUARD TRANSITION BEAM .....ccovvciieeeeeeeeeeeeeerereeeeee e, E 401.6.1
STEEL W BEAM HIGHWAY GUARD RAIL DETAILS .....ccooeiiiieeeeeeeeeeeeeeeeee E 401.7.0
STEEL W BEAM HIGHWAY GUARD POSTS AND
TERMINAL SECTION DETAILS......uieeeeeeeeeeeee et E 401.8.0
B DATE OF ISSUE
; Hﬂiiip.or DECEMBER 2016
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NUMBER
SECTION 4
HIGHWAY GUARD RAIL & FENCES CONT.
STEEL BEAM HIGHWAY GUARD WITH WOOD POST......ccccoiiiireeeeieeeneenns E 401.10.0
SPECIAL BASE ANCHOR FOR HIGHWAY GUARD
INSTALLATION ON CONCRETE.......cc ot E 401.11.0
MODIFIED HIGHWAY GUARD POST INSTALLATION WHERE
STANDARD EMBEDMENT IS NOT FEASIBLE ......ccooiiiiieeeeeeeecieee E 401.12.0
STEEL THRIE BEAM HIGHWAY GUARD MEDIAN - BARRIER..................... E 401.16.0
OFFSET BLOCKS FOR STEEL W BEAM HIGHWAY GUARD..........c.ccceueee. E 401.20.0
OFFSET BLOCKS FOR STEEL THRIE BEAM HIGHWAY GUARD ............... E 401.21.0
STEEL W BEAM HIGHWAY GUARD TERMINAL CONNECTORS ON EXIST.
BRIDGE W-RAIL LEADING END AT ABUTMENTS & END POSTS......... E 402.2.0
INSTALLATION OF STEEL W BEAM HIGHWAY GUARD (TRAILING END)
AT EXISTING BRIDGE ABUTMENTS AND END POSTS (W-RAIL)......... E 402.3.0
MASONRY BRACKET FOR STEEL W BEAM HIGHWAY GUARD ON
ABUTMENTS AND END POSTS (TRAILING END)......cccvveeiiieeeeeeeene E 402.4.0
MASONRY BRACKET FOR STEEL W BEAM HIGHWAY GUARD ON
ABUTMENTS AND END POSTS (TRAILING END)......ccovveeeiiieeeeeeeen E 402.5.0

STEEL THRIE BEAM HIGHWAY GUARD TERMINAL CONNECTORS ON
AN EXIST. BRIDGE LEADING END AT ABUTMENTS & END POST....... E 402.7.0
STEEL THRIE BEAM HIGHWAY GUARD (TRAILING END) AT EXISTING

BRIDGE ABUTMENTS AND END POSTS........cocoieiiiieereee e E 402.8.0
MASONRY BRACKET FOR STEEL THRIE BEAM HIGHWAY GUARD ON

ABUTMENTS AND END POSTS (TRAILING END).......ccooviiiiiiiiiiieennns E 402.9.0
GUARDRAIL RETROFIT ON BRIDGES (PLAN VIEW).......cooviiiiiieeeecee E 402.9.1
GUARDRAIL RETROFIT ON BRIDGES (DETAILS)....ccceiiiiireeeeieeee e E 402.9.2
GUARDRAIL RETROFIT ON BRIDGES (NOTES) .....ccrviiiiireeeeeeeeee e E 402.9.3
F SHAPE CONCRETE BARRIER.......cooi e E 402.10.0
F SHAPE CONCRETE BARRIER SYMMETRICAL SECTION

REINFORCING DETAILS ... E 402.11.0
F SHAPE CONCRETE BARRIER ASYMMETRICAL SECTION

REINFORCING DETAILLS ...t E 402.12.0
F SHAPE CONCRETE BARRIER DOWEL DETAILS........ccooiiieeeeeene E 402.13.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR............. E 402.20.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR

REINFORCING DETAILLS ...t E 402.21.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR

DOWEL DETAILLS ...t E 402.22.0
S DATE OF ISSUE
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DESCRIPTION DRAWING
NUMBER
SECTION 4
HIGHWAY GUARD RAIL & FENCES CONT.
TEMPORARY CONCRETE BARRIER MASH TL-2 1/3....cccoiiiieeeen. E 403.1.0
TEMPORARY CONCRETE BARRIER MASH TL-2 2/3......cccciiiiieeeen. E 403.2.0
TEMPORARY CONCRETE BARRIER MASH TL-2 3/3.....cccooiiiieeeeen. E 403.3.0
TEMPORARY CONCRETE BARRIER RETROFITTED
TO MASH TL=3 /2. E 403.8.0
TEMPORARY CONCRETE BARRIER RETROFITTED
TO MASH TL=3  2/2....ceeeeeee e s E 403.9.0
CHAIN LINK FENCE (SPRING TENSION WIRE) ......covtiiiiiiiiiee e E 404.1.0
CHAIN LINK FENCE (SPRING TENSION WIRE) ......ccovviiiiieieee e E 404.2.0
CHAIN LINK FENCE (PIPE TOP RAIL) ..cooiiiiiieieieeccrreeee e E 404.4.0
CHAIN LINK FENCE DETAILS OF CABLE ATTACHMENTS
& POST BASES..... oo e E 404.5.0
CHAIN LINK FENCE - SWING GATE......coii e E 404.6.0
CHAIN LINK FENCE CANTILEVER GATE .....ooiiiiiiiee e E 404.7.0
CHAIN LINK FENCE MOUNTED ON GUARD RAIL......cccooireeieeeeeeeeeeee E 404.8.0
CHAIN LINK FENCE POST DETAILS ....ooiieee e E 404.10.0
SECTION 5
MISCELLANEOUS
WETLANDS PROTECTION ACT SIGN......ccoiiiiriiririee e E 501.1.0
TREE WELLS ... E 502.1.0
SETTING RURAL MAILBOXES.......oooi i E 504.1.0
DEMOUNTABLE REFLECTORIZED STATION MARKER AND
PROJECT MARKER...... . E 505.1.0
BOUND LETTERED GRANITE ....ooiiiiiiee e E 506.2.0
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6" SHOULDER

MAX. |
HMA SURFACE
COURSE
I
| | % —] HMA BASE COURSE
3 -LAYERED SURFACE AND 2-LAYERED BASE COURSE
6 SHOULDER
MAX. HMA SURFACE
COURSE
|
[ )
| ‘g\ }1: ii HMA BASE COURSE
I

2 - LAYERED SURFACE AND 2-LAYERED BASE COURSE

SHOULDER 6"
MAX.

HMA SURFACE
COURSE NS ) %_ |
HMA BASE COURSE \'\i (B K |

2-LAYERED SURFACE AND 1-LAYER BASE COURSE

NOTES:

1. ONLY APPLICABLE STEPPING METHODS OF THIS DRAWING
ARE TO BE SHOWN IN THE TYPICAL SECTION OF THE
CONSTRUCTION PLANS. THIS SHALL BE SHOWN AS A
SEPARATE DETAIL AND NOT INCLUDED ON EACH SECTION.

2. STEPPING SHALL NOT BE SHOWN ON THE CROSS SECTION
TEMPLATES.

3. ADDITIONAL MATERIAL REQUIRED FOR STEPPING SHALL BE
INCLUDED IN ESTIMATED QUANTITIES.

»
7 /1assDOT| \ETHOD OF STEPPING SURFACE

DATE OF ISSUE
DECEMBER 2016
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1/16" TO 1/8" I |

SEALANT *OVER BRIDGE JOINTS MAX.
SAWCUT > DEPTH 1-1/2"
> 9
S
BONDBREAKER TAPE 5‘:' g E
ol
503
<l
E o
nlx
SEENOTE1 — | <&
// | 5|2
|_
9|8
1/8 = E
wfo
iE
HOT MIX ASPHALT TRUING AND LEVELING COURSE
(THICKNESS VARIES BY PROJECT NOT INCLUDED IN  ——
THICKNESS SPECIFICATION OVERLAY)
A- | .A — E ?". A a
B ’ ‘ ad - 4
) <. EXISTING L
- TRANSVERSE| « 4
a | JOINT 4
9 RN A
4 a
<
| EXISTING ) .
PORTLAND o a 4 .
CEMENT | = . 4
CONCRETE| .- -
-[PAVEMENT| ’ D
< . < 4.
1 _' -4_. g-. & g i
4 - -q. . <
T . )

‘A N dd

NOTES:

1. WHEN THE TOTAL THICKNESS OF HOT MIX ASPHALT OVER THE EXISTING JOINT EXCEEDS

4-3/8", A 1/8" SAWCUT SHALL BE INCLUDED IN THE JOINT AS SHOWN TO A MINIMUM
DEPTH OF 2-1/2".

2. PRIOR TO PLACING THE OVERLAY, ALL JOINTS SHALL BE LOCATED AND REFERENCED.

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

TRANSVERSE JOINTS
AT EXPANSION JOINTS

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 104.1.1




‘39N 0L AVMAYOY WOY4 FOV4ENS TLIHONOD SNONINNLIE SNONNILNOD V HLIM dIHINOTY ATNO '€
‘a3vaS ANV LNO-MVS 39 TIVHS SLNIOr NOISNVAX3 AINO ‘2
'39AING FHL 40 TTONY MIMS THL LINNODIV OLNI IMVL LSNIN ONILLAD-MVYS “MO3d I9ardd
3HL 40 ANT THL FLVYO0T TIVHS HOLOVHINOD THL INIOF ISHIASNVYHL THL ONILLND-MVS F40439 ‘1
:S3LON
INIWLNEY S
< N
ONIYV3g NOISNVdX3 <« Y
T
Q- - . .
e e L 9 av1s HOVOdddY
< - A . g v s . . . < . 1A _ 5 .
b v Lo v g < v Py . ....././Aw.vv...m...
Ty . ' y V B L9, v ..A.. v N '
R L v A e <4W ) : DR V... - wd . . ..
R Vs N N K Co v - T 4 .M . ._VA : ‘v
gl > v o . . N 9. .V v .
gv1S X03d ILIYONOD Ivoo U CoR Ty e b T g S
Fo ....Q..V 9L e e
___v__ e g R __4.. " 13AVEO
4. ] o S D
" .<A N > v v .o Y . . N . Lo
. ST v P A S3SYN0OD 3Sva VINH
9 g _ R S
v e . » v qq.A.A.\
e V.. g v g PR Y/ S3SYNOD JY3aaNIg VINH
1 S3ISYNOD ONIYYIM VINH

/ MREEERS

1ND MVS

=Y
2 |-
s £ WM
L3l T
.3 FW
o

It ¢ =
=
DZC
OO0 E
=722
T Wwm
NI
w Tw
o¥os
g45
= <o
<X
oF «
o

-

N

Sl 2
Ol E2
Wit S2
E
FR=
PNC=
A\ &%




"JOVNIVHA J04 LNJWNIAVL

1IN3OVrayv 3A09V J0 HLIM HSN1d HONOYL 9

'SININTFHINDIY NOISTA YO SNOLLYOIHIDAdS

10assvIN 33S '1sd 000G 39 OL ILIHONOD LNIWID AIH0IS 'S

‘SNOISIAOYd TVIO3dS ANV SNOILYOIHIDIdS
QYVANVLS 33S SAOHLIN NOILONYLSNOD
ANV TVI43LVYIN 40 NOILLdIYOS3A J04
‘d313A349 39 O1 S39AIY Ad31vONHI0D 40 ANT
‘SNOILYONHHOO

40 TIV.L3A 33S ‘SNOILYONYHOD

JH1 40 SNOISS3dd3d IHL NI d31vO01

ANV damvs 39 OL 34V SINIOr IHL

"1dvdVv .02 40 NNNIXVIN V 1V

a30VvdsS 39 Ol 34V SINIOr NOILOVHLINOD

"INJNIAVL SNONDILNOD

|\

V-V NOILO3S

I

. M 13AVHEO xv

. *

€ 359N00 J5vE 3S9N00 3Svd VINH
3S4N00 "ONOD L9 _ r>>>\<<<<$\<<<<<t~ N 3S9N00 30V44NS VINH
r INIWIAV INIW3AVd

- 40 dOL 40 dol

- =3
l )
‘S310N
WV 1IVL3Aa

SNOILYONHHOD 40 1Iv1l3d

“8

ANINIAV LITWOLTINIE
JHL 40 3NIT TIAVHEO THL 40 WOLLOS - T \ __
3HL SLITN INITWOLLOS SLI LYHL .9 o | T*
HONS 38 OL SI T3AVYO FHL 40 HLdIA THL « \ _
* JT3AVHD
o
1IV.L3a LNIOF NOILOVHLNOD ININIAV B ]
LNIOF NOILOVHINOD — T |
W8/ = [=— I*l
T | | kA IV_|_AI
P L / = INAW3AYd
o INIW3AVd 1330 OL 13A3g ' T
o R : " :
me © XV "D°0 .02 SINIO NOILOVELNOD P T
e B
m m (s11vL3a 338)
oy INIOF NOILOVHLNOD
85 o
g anva 20399
& - XV S3LON 33s XYW N
_.A||._ 02 XV "0°0 .02 OVS - SLNIOF NOILOVELNOD 02 \\
.8/E [
S)
(qivi2a 33 INIWIAVL
I
‘NIN .2 I// T = s
¥IATINOHS
r _llﬂﬂa__________________________________________________________________ __ RIITTNN
* 7 * Y. 1IV13a 338 \
—— oHHvL Y 3dINLS
XVIN 002 I 05 ¥3ATNOHS

= | 2
2R2
o |H e
Yo |2
70 20
mm o %
.3 FW
= 2
Ll
[
L
S 0
Z 0O
O =
0O
—
Z -
ys
-
a >
W gt
o
(@
o
7]
N
S =
Wiz 58
Wi 52
S
F R=
N
A\ &%




0 -O NOILD3S
T3AVED
3134ONOD Lig
3139ONOD LNIWID L L9oNGo 118
dNVY —=——— ~———  SINV1TAAVHL —=——
re e _k " 3dmis.z
W6 [ .£
SIVA
d- 9 NOILD3S
TIAVHD
3139ONOD LNIWID L 13YONOD LG

‘NIN € |/ ___

3dIdLs «2)

W6 |

H3ATNOHS 0l

€

e S3NV113AVdL — ==

Avd 403902

1INININVC
40 3943

—~—— Dlddvdl 7

H3aTNOHS

0-0 ANV 8-9 SNOILO3S 338
3dI41S ¥3aTNOHS

DECEMBER 2016

DATE OF ISSUE
DRAWING NUMBER

E 105.2.1

SHOULDER SECTION OF SCORED

CEMENT CONCRETE PAVEMENT

assDOT|

P
ighway Division

b L

GCONSTRUGTION
STANDARDS




NOILISNVHL
ANIT3IOA3 .21 OL .9

"g9-d NOILO3S ANV V 11vV13d
‘0°G'S0L 3 ONIMVHA 33S SIAOO0YHD 40 ONIOVS ANV ONITTIN 40 1IVL3a 4o

NV1d AVMAVOH
_/~INaWaAvd 20 3903

‘310N

DECEMBER 2016

DATE OF ISSUE
DRAWING NUMBER

E 105.3.2

=TS

IANIINIVIN ——

_ ‘0’04l A30VdS 4334 .2/1
wm_>OOm_mu 191 X Ml u_O MOY m_n_muz_w

—

1IN3IN3IAVC 40 30403

RUMBLE STRIP INSTALLATION

AT GORE AREAS

assDOT| FREEWAY ENTRANCE RAMP DETAIL

N\
/
< Jm.
Highway Dlvrslon

GCONSTRUGTION
STANDARDS

|
4




‘NOILVIWHOANI 43HLO ANV

SANIT.ZL OL .9 WOHH NOILISNVYHL 404 2'€'G0L 3 ONIMVYHA 33S

‘410N

V-V NOILO3S

‘0'0..¢l A30VdS
\\n_m_m_n_ «C/1 SIAOO0YUO 1.9 X Mul

d-9 NOILO3S

(‘dAL) 'D'0 .2l Q3OVdS
ﬁn_m_m_o 2/ SIAO0YD 191 X ML

DECEMBER 2016

DATE OF ISSUE

E 105.3.3

/(i_.>.m e

‘ ALIEVIO HO4
NMOHS S3IAO0HO

__—T3AVED S3YVA FOVdS __—13AVHD
T VA _ ~ T vnH
o ||t s E3AvEL — ANV =71 ||__ ) [— SaNV1 13AVEL ———
INIWIAVd " - S " z -
10 3503 P [~—TM'S .2} TM'S.ZL ]| T P [~—TMm'S .2l
(dAL) £ £—l~— = saAMVA |-
~— ¥30INOHS .0} — ~— H1aIM 3409 —
NV1d AVMAVOH _/~LNaW3Avd 20 3903
N—TAs 14VdY 0z d30VdS A
NMOHS SV SANITNOYATHO .72 ]
TM'S WZ)
\u —/ g
INIW3AVC 40 3903 =PV \ == 5 g —TM'S.Z} dNvd

1IN3IN3IAVC 40 3903

PAVEMENT MARKING INSTALLATION e woveer

AT GORE AREAS

assDOT| FREEWAY ENTRANCE RAMP DETAIL

N\
/
< Jm.
Highway Divrslon

|
4

GCONSTRUGTION
STANDARDS




'SM03Ad 394149 NO d3T11VLSNI 39 OL LON ¢

'3dIM .2 NVHL SS371 SH3ATNOHS NO d3TTVLSNI 39 O1 1ON ‘I

‘SdIF1S FT79NNY 04 S3LON

NV1d ONIOVdS TVOIdAL
g-9 NOILO3S Vv 1IvLi3d
I *
] _
e | =
W2/l .21 SNIavy d d
S ) -2l
AVMAVYOHY
dIdLS 31anNy V-V NOILD3S dIMLS 319NNy
¥0O4 30V48NS 3TN ¥0O4 30oV4HNS 3TN
TAAVEO
/ | VINH | /
3) 9
| 1 o MNsoda gnaa /S L, 1 |
3QISLNO NVIQIN

d3d7NOHS 3dIS1NO

——— SANV1T13AVEL —

NV1d AVMAVOH

d3dTNOHS NVIA3IN

_.IV< T ¢_y3aINOHS NVIdaIN =
-----------------------------h—y------------------------ aoEmeoEnIREnNEEOREEnOOnEnnREOROnONOONOOnEOROEOREOONOODOONOOnROROROONRRRRERRRRORRORRROORERRENROEOREOORANEORRRNS

OlddvHdl ———=

ONIOVAS TVOIdAL

Old4vyl Y04V IVL3d 33 SdI41S FT1dINNY

olddvdl —=
-----------------------------G------------------------ NOEEEEREIOOROENORRORORORRROE YR OOROORORRRRROROUROROOROONORRORROOOORORNONROROOROORROEROROONORRORROROOROEREEND

_.IV< _ ¢—¥3QINOHS 3AISLNO —__

| e
SO Te)
w %—kd-
Su |2
e
o W
=7 g
=
o
- (]
< T
-1 E
< 0D
- I
SSO
|
WNR
o o
T W
= ou
) |
o
w >
2 ©
= (21]
=)
o
N
S =
Snnﬂ_g
S,m@@
Nit 2=
SHZEE
PN==
A\ &%




'SM03Ad 394149 NO d3T11VLSNI 39 OL LON ¢
'3dIM .8 NVHL SS371 SH3ATNOHS NO d3TTVLSNI 39 O1 1ON ‘I

'SdIYLS IT19ANY JO4 SILON
NV1d ONIOVdS TVOIdAL

9-9 NOIL1LDO3S VY 1ivi3d
] |
=t cob
.8/ .0l SNIAvy . .
—9l— -zl
AVMNAVYOHY
V-V NOILDO3S
TANVED
_ YINH
did1S 319NNy 3NIT I5A3
¥Od 3oV4uNS om_._.___\,_K_A\\ oL i ..vL /mm_n_._:o_._w 3AISLNO
d3dTNOHS 3dIs1NO SANVT 1AAVHL —

NV1d AVMAVYOA ~_y3ainoHs 3aisino =S

—~—— Dlddvdl

ONIOVdS TVOIdAL /Iwn__m_._.w F19INNY
d04 Vv 1Ivl3a 33S
j<

jspepeEmEOROEORRRRRRRERERD mwmoo< ----é------------------ GepOgEIRERRORRRREROROROURORROEOURORRRERRORORREREEE seuemeRoEREERERRERERD
H04 ((dAL) (dAL) —IV< __s—¥3AINOHS 3AISLN0O —

dvo 9L SdId1S FTdNNY v9 _

Olddvdl ——=

—

°| o
2R7
w %—kd-
au (2
T
L
< 2
=

o

E
< W
I
< =
TSM
225
<
pI.HS
o
=05
» 0O
w o >
-4 O
W m
=)

o
N

S =
Snnﬂ_g
S,m@@
Nit 2=
Sii o=
PNZ==
A\ &%




(S3ardvA)
ININLVYIYL TOV4HNS

«MyWWP?S WQqu

103rodd ¥04 SNOILD3S TVIIdAL 33S €

SNOILYDOT IVHAYVYND 1V NOILD3S TVIIdAL HO4 L'L° Loy 3 33S °¢

¥3ANIF 40 3dOTS ANV ASHNOD dOL FHL 40 SSINMOIHL IHL HLIM SIIYVYA NOISNINIA SIHL L
(H) 2L OL(A) L LV INVLSNOD SNIVINTY 3dO1S IHL W34 a3i4Id0ON HOo4

‘310N

asvadans

3svd /
s\

—=—— d3dTNOHS 40 3d071S d30NIg W

)

W39 .V, 3dAL

B uC/b 1L OL P/l 1L 3SHNOD 401
3d0O71S XV ¢1

SAVA | A

(Y

——— d3dTNOHS

[TZ) NNNININ .2}

13T 7
|

We

2l ©
S

w %FO-

2m 30

B+

o W

S 5
=

'

L

m

-

-l

mM <
iy
0 >
< |-
x

=

-

o

XL

N

Qi =

Q: =
2 26

=

mmw R=

N -

',/.@@@@




"103rodd 404 SNOILO3S TVOIdAL 33S «

S3dAL TV d04 TVOIdAL-ONILLIS 40 AOH13IN

3ISvadns

\_a\\_d

STMVA INTWLYIL asvg
H3aNIg
auno 3S¥N0D dOL
@w\&\v\\_
i SETER
| STVA « 3aTNOHS
€-3dAL - 2unl
:w - —-OF —
.G/ .
L=y /
r—1z /

TVNOILHO MOVE TVvOILH3A

TVNOILHO MOVE TVvOILH3A

DECEMBER 2016

DATE OF ISSUE
DRAWING NUMBER

E 106.2.0

HOT MIX ASPHALT CURBS

assDOT|

P
ighway Division

71

GCONSTRUGTION
STANDARDS




‘ALNLILSANS V SV d3sn 39 OL LON TIVHS L1VHJSY XIN LOH
"@3AIVM FHV SINFWIHINOTY LSTL 11V -d3SN 39 AVIAN SNOILYOIHI03dS AQYVANVYLS FHL
40 ¥IN NOILO3ES ¥3ANN F19V1d300V SI LVHL 3134ONOO INJINFO A31LVNOISIA ANV ‘€

"3134ONOD LNIWFD

HLIM 30V1d3d "T3AVEO ANV 3SVE JAONTY ANV 3INIT gdND INOYH .9 3NIT 1VAN 1ND ¢

"INJNIOV1d dO1 ANV H3ANIF O1 HOIdd 30V1d NI

SI'3SYN0D 3ASVd J314V 13S 39 O1 SI g4ND I ATNO 319v0I1ddV SI 3dNA300dd SIHL “L

SLINIT ILIHONOD LNINTD

g4dN0 TvOILYd3A

S390d14d4 NO 1d30X3 TvVAATY .9

‘S310N

3SvE4ANS TIAVEO
3ISYNOD 3Sve

N
S

SAIVA INIJNLVISHL

——3NIT1NO

!

:@

..@

:@

3ISHYNOD Y3ANIF VIANH

3SHNO0D F0V4dNS VINH

(o]
s | <
eV} R3
w o %FO-
2m 30
L3l T
o W
S
©)
Z m
-
-
=
n O
-
o<
O
Q=
(@)
o
T W
5>
=
N
Sl 2
Wiz 58
S,mwm
S
F R=
N
A\ &%




‘SNOILIANOD TV d3dNN TVOILYIA INOYH .09 40 WNINININ V 39 OL SI 3TONV IHL
‘SNOILIANOD 1TV ¥3ANN . 40 WNWIXVIA V 38 OL SI TVIATY IHL

‘ALNLILSINS V SV d3sn 39 OL LON TIVHS L1VHJSY XIN LOH

"A3IAIVM FHY SINFWIHINOIY LS3L TV -SNOILVYIIHI03dS AQYVANVLS JHL 40 vIN
NOILO3S d3dNN LNINLHVdHIA FHL OL F719VLd30IV SI LVHL F13HONOD LNJNFO A3LVNOISIA ANV

ONIOdd d3dO’IS

‘S310N

3SvE-dNS T3AVHO

¢%® |l S310N33S
J134ONOD LNINFO

ONIOd3 40 ONIL13S

Ol J0Idd 13AVYEO 30V1d 35dN0D 3Sve

3SYNOD Y3aNig

3SYNOJ 30V449NS

A

S3IAVA
ININLVIHL

LHOIFH XVIN TV3IATH W&

= | e
N R5
w o %FO-
2m 30
L3l T
o W
= |3
©)
Z o
o
- =
wo
» 0o
w
S8
Sa
T O
= -
TR
=
N
S =
Wiz 58
S,mwm
S
F R=
N
A\ &%




NOTES:

IN ANY DIRECTION"

1. LEVEL LANDINGS CAN OVERLAP
2. ISLAND AREAS SUBJECT TO TRAVEL SHOULD BE TREATED AS PLAZAS "NOT MORE THAN 2% SLOPE

3. ALL RAMPS BY REGULATION MUST BE PERPENDICULAR TO THE CURB AT THE GUTTER
4. RAMPS SHOULD BE BOTH ALIGNED TOWARD THE RECEIVING RAMP AND WITHIN THE GENERALLY
PREFERRED PEDESTRIAN PHASE OF TRAFFIC
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0" REVEAL — —3/4" REVEAL — 6" REVEAL
DETECTABLE ' A iy *
WARNING PANEL 40" MIN. — 6-0" MIN — —6" CURB WIDTH
LANDING/TURNING AREA ‘
1.5%%%
LEVEL WITH STREET J ® 00
: ‘ 7.5%*% z
4 ~ SIDEWALK =
= ©
2 \ o
Te!
0" REVEAL j{< %
-kz X CLEAR PATH OF TRAVEL OF 3' MIN. REQUIRED
= ¥eo
= o
o 0
© N~
6" REVEAL
SIDEWALK
6" CURB WIDTH
X
]
< N 79 |
% N\ CROSSWALK (7
O
(0))
5-6"MIN.  _
"T" INTERSECTION
LEGEND NOTE:
ROADWAY, GUTTER, AND FIRST 6"
OF SIDEWALK TO BE ADJUSTED
BUILDING OR OTHER UNALTERABLE CONDITION FOR FIELD CONDITIONS

%  TRANSITION LENGTH SHOWN IS MINIMUM.
(SEE E 107.9.0)

%% TOLERANCE FOR CONSTRUCTION +0.5%

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS
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WHEELCHAIR RAMP E 107.6.4




TRANSITION RAMP

-

STANDARD SIDEWALK
24" DEPTH OF DETECTABLE

LEVEL LANDING
TURNING AREA

SEE PANEL —
DETAIL

WARNING PANEL

BELOW

TRANSITION RAMP

~t

FLARE

00000

O
o
o]
(e}
O

: '

|'-._'-.‘]o © 0 0 O

FLARE

STANDARD SIDEWALK

“hjo o000

NORMAL CURB REVEAL —a—— TRANSITION CURB

RAMP TO —
STREET

STREET FOR APEX
RAMPS AND RAMPS
NOT ALIGNED WITH

|
|
|  TURNING AREAIN
|
|
' CROSSWALK

\ GUTTER LINE

TYPICAL INSTALLATION

A

L

{

@ D
]

. C1©

©--©

v/

<

A

_

DETAIL

o

F DETECTABLE WARNING PANEL

50% TO 65%

 \

OF THE BASE DIAMETER

0.2"

~

NOTE:

SECTION A-A

1
I

TRANSITION CURB —a——= NORMAL CURB REVEAL

PANELS MAY BE CONCRETE PRECAST OR CAST IN PLACE OR OTHER SUITABLE MATERIAL
PERMANENTLY APPLIED TO THE RAMP. DETECTABLE WARNING SURFACES SHALL CONTRAST
VISUALLY WITH ADJACENT WALKING SURFACES EITHER LIGHT-ON-DARK, OR DARK-ON-LIGHT.

/’) massDOT

p
Highway Division

DATE OF ISSUE
DECEMBER 2016

DETECTABLE WARNING PANEL

FOR WHEELCHAIR RAMPS AND
STANDARD RAMP TERMINOLOGY
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- 16" -
L=6-3"
PC (\\70’ PC
~7
< Q\\79' /< 'i
n ‘ 3 : \—R=4' =
_________ N s R R B
BACK OF SIDEWALK
OR LOCATION LINE
10 FT SIDEWALK LAYOUT
- 29' —
—~—— 16" ————
® L=4"9"
PC 45y, PC
3
5% i
3 5 \_R=3.0 w
_____________________ L _Mll\l_.I_ 4 _5_>'-_0_"_S_|DE\1VALK__________L
BACK OF SIDEWALK
OR LOCATION LINE
8 FT SIDEWALK LAYOUT
NOTES:

1. WHEN THE SIDEWALK IS PAVED TO THE CURB LINE, USE SHORT CURB RETURNS AT THE
HIGHWAY CURB LINE PC'S, SHOWN IN THESE DESIGNS.

*MUST MAINTAIN PATH OF TRAVEL WITH 1.5% CROSS SLOPE (+ 0.5% CONSTRUCTION TOLERANCE)

DATE OF ISSUE
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/7 FOR GRATE SEE DRAWING E 201.7.0 - E 201.11.0

24" MIN,
SQUARE OPENING **

——— 8" MIN.

SEE DRAWING E 202.4.0 FOR
JOINT DETAILS

4'+ 1" DIAMETER

z
e}
5
X |
N K7}
28
|
]
o
<
'_
= _
£
w o
82
fa) »
2e g
Q| Q-
Z W s
=S 3e
s »
n F
=~ |
5’; a3
© x|
w | W
°lz
K
o
w
T
5 IN MIN.

WEEPHOLE

(OPENING TO BE PRECAST
IN RISER SECTION)

SEENOTE#2 —— |

g

FOR FRAME SEE DRAWING E 201.6.0

BRICKS MAY BE USED FOR
GRADE ADJUSTMENTS.

FRAME TO BE SET IN
FULL BED OF MORTAR.

W

MORTAR ALL JOINTS

PROVIDE "V"
OPENINGS

OUTSIDE OF PIPE
+2" CLEARANCE

1" CLEAR *

3'-0" MAX. (STANDARD)
4'-0" MAX. (DEEP SUMP)

™~

! &

*

*%

SEE DRAWING E 202.4.0 FOR BASE DETAILS

MINIMUM DEPTH OF SUMP TO BE 2 FT
WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"+1" X 27"+1"

*** REINFORCING STEEL BASED ON A WALL THICKNESS OF 5".

NOTES:

1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON E 201.3.0

2. FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4" FROM FACE OF WALL

ALONG CENTERLINE OF PIPE.
3. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE STANDARD SPECIFICATIONS.
4. ALL CONCRETE TO BE AIR ENTRAINED

*k*x

MIN. 0.12 SQ. IN STEEL

PER VERTICAL FOOT,
PLACED ACCORDING TO
AASHTO DESIGNATION M199

/’) massDOT

p
Highway Division

GCONSTRUGTION

STANDARDS

PRECAST CONCRETE

CATCH BASIN

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 201.4.0




/7 FOR GRATE SEE DRAWINGS E 201.7.0 - E 201.11.0

24" MIN.

FOR FRAME SEE DRAWING E 201.6.0

BRICKS MAY BE USED FOR

NOTES:

1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON DRAWING E 201.3.0
2. FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4" FROM FACE OF WALL
ALONG CENTERLINE OF PIPE.

3. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE STANDARD SPECIFICATIONS.

4. ALL CONCRETE TO BE AIR ENTRAINED

*%
=y SQUARE OPENING GRADE ADJUSTMENTS.
218 - FRAME TO BE SET IN
L Qla / FULL BED OF MORTAR.
N E
oy \
- &)
&z 6" MINIMUM
<|O
| O /
) o
A @
e & O 1
g~ | |
wlz [l Y]
glg ol @ WEEPHOLE }
5|3 E % OUTLET PIPE PIPE TO BE SET
>
Sl ) SEE NOTE #2 IN FULL BED
z |z o] OF MORTAR
= o = - |
’ AL
X
48" + 1" DIAMETER %)
° 9
W
T~
—~ < W
o w o
$ * = E o
w s| 2 zZ =z
B 5|2 2| £3
> S| =} g °
s = o T
< % '5 D E
12 5| Sa
Q< w )
o = o a<
6" MINIMUM 5 o 2=
N o w
— 5" MINIMUM 5 oo
8" DIAMETER HOLE IN CENTER OF BASE
HOLE TO BE FILLED WITH
4000 PSI CEMENT CONCRETE
4000 PSI CEMENT CONCRETE (SEE MASSDOT SPECIFICATIONS FOR
(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS)
DESIGN REQUIREMENTS)
*  MINIMUM DEPTH OF SUMP TO BE 2'
**  WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"+1" X 27"+1"

/’) massDOT

p
Highway Division
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STANDARDS

PRECAST CONCRETE
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ALSO BE SUPPLIED AS

\i

| THREE FLANGE FRAME
J ~ WITH THIS FLANGE
REMOVED

—— GUTTER LINE

—— |- 114" NOTE - FOUR FLANGE
T T T T T T T T T T T T T T T T E FRAME SHOWN. MAY
TYPICAL GUTTER LINE J
11/4" - | GUTTER SIDE
- !
NOTE - ALL CORNERS
. ARE RECESSED AND
7/8" (MIN) ———— i | —— BELOW MACHINED SEAT

A

i

* N.T.S.

19"(MIN)

FOUNDRY' "NAME"

dl

MM/DD/YY  CL XXX

NOTE: IDENTIFYING
INFORMATION SHOWN ON
FRAMES & GRATES TO BE
CAST WITH FRAME AND
GRATE

MACHINE TOLERANCES:

V/MACHINED SEATS (4) REQUIRED
FLAT AND IN PLANE WITHIN .010"
TOTAL INDICATOR READING

3/4" *‘

\
J

CLASSIFICATION:
CAST IRON - SEE STANDARD SPECIFICATIONS

WITH NO BLACK ASPHALT COATING ALLOWED

241/4" ————— =

——

v V

11/16" -

AN

6"

1/2" J‘ *

4 1/2"(MIN)

22
24"(MIN) 4 1/2"(MIN)
WEIGHTS:
3-FLANGE FRAME 240 LBS. MIN
4-FLANGE FRAME 270 LBS. MIN
CASTING TOLERANCES:

AASHTO HS 20 LOAD RATED

SHALL CONFORM TO AASHTO

M306

/’) massDOT]

p
Highway Division

GCONSTRUGTION
STANDARDS

CATCH BASIN FRAME

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 201.6.0




—— 237/8" ————————

11/4" ———
GUTTER SIDE
11/4" 1 — | 3/16" —— -2 1/4" *
[ LterT ] [ Frow —=|]
47/16" * ] £19/16..
| N .
[e]
11/16" g
23 7/8" Y 2 c
b |,
O 1 S I oy A =
37/16"

[ CFTFrOM || THISSIDE ]

! -

I

41/16"

FLOW ——P>

D

SECTION C-C

CLASSIFICATION:

CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED

]
—

1/8" —¢

END VIEW N.T.S.
—— 412" ———
-0
— = 11/4"
114" [ 1 [
— %lf 11/4"
Tumbler should
be setat 1 1/4"
] below
machined grate
seat for
installation.
Once grate is
set in frame,
torque bolt ¥4
| turn past snug.
LOCK TUMBLER ASSEMBLY

(1) REQUIRED~CONSISTS OF:
5/8" x 5" ST. STL. BOLT

5/8" ST.STL. FLAT WASHER
CAST IRON TUMBLER

ST. STL. CAPTURE NUT

STAINLESS STEEL GRADE 304

ROUNDED
AN

2 3/8"
R2"

41/2"

T
72N

CAST BACK

FACE WITH
MOLD DATE
AND PART NO.

WEIGHT: 265 LBS. MIN
AASHTO HS 20 PROOF LOAD

NOTE: IDENTIFYING INFORMATION

Machine tolerances:

Surfaces noted V must
be machined flat and
in-plane within .010"
Total Indicator Reading

SHOWN ON FRAMES & GRATES TO BE

CAST WITH FRAME AND GRATE

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO
M306

NOTE: CASCADE GRATE ONLY TO BE
USED ON FACILITIES WHERE BICYCLE
TRAVEL IS LEGALLY ALLOWED.

I’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

HOOK LOCK CASCADE GRATE
FLOW FROM LEFT

DATE OF ISSUE
DECEMBER 2016
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N.T.S.

—~——————————— 237/8' ——————————=
11/4" ———] | ——
1147y __3/16"  GUTTER SIDE
[\ ' [—=—rrow]
47/16" * ‘ ]
? 1776
"
=
<
C N C
23 7/8" L % J
(=)
Z
=)
B =1 I
L
¢ r1 9/16"
37/16" @
" LIFT FROM [—TrssibE ]
? 21/4" | — ?
FLOW
~—! 4 1/1¢"
G
'-— 9 7/8"
SECTION C-C
L/ L/

WEIGHT: 265 LBS. MIN
AASHTO HS 20 PROOF LOAD

@ ]

— _ Ny
casteack! [ | = | = | ==
FACE WITH — — 1
MOLD DATE o
AND PART NO. z u

(=] — — —

| _ N

|T>JL*‘ AT —

NOTE: IDENTIFYING INFORMATION
SHOWN ON FRAMES & GRATES TO
BE CAST WITH FRAME AND GRATE

END VIEW

——

41/2"

|

»
=
»
i}
-
o
>
T
=
[
Y
— m

H% a1 1/4"
L

2n -

N

Ty
j1 1/4"

Tumbler should
be set at 1 1/4"
below
machined grate
seat for
installation.

Once grate is
set in frame,

torque bolt Y4
turn past snug.

STAINLESS STEEL GRADE 304
—— 238"
Ro" ROUNDED
1/8"
J i ]
* 1
2 1/16"
3 5/8"
i 41/2"
25.0°

CLASSIFICATION:

CAST IRON - SEE STANDARD

SPECIFICATIONS

WITH NO BLACK ASPHALT

COATING ALLOWED

Machine tolerances:

Surfaces noted % must
be machined flat and
in-plane within .010"
Total Indicator Reading

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO
M306

NOTE: CASCADE GRATE ONLY TO BE
USED ON FACILITIES WHERE BICYCLE
TRAVEL IS LEGALLY ALLOWED.

/’ massDOT]

Highway Dlwslon

GCONSTRUGTION
STANDARDS

HOOK LOCK CASCADE GRATE
FLOW FROM RIGHT
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FRAME MAY BE INSTALLED

FLOW ———b WITH THIS FLANGE REMOVED
FOR CURB INLET. FOUR
. 33" MIN- - FLANGE IS SHOWN. ~ SEE
DWG E 201.6.0 FOR MORE
B / INFORMATION. | 1 1/4"
: 11/4" —m=—
GUTTER SIDE! 15/16" %
— A
LEFT ~ | FLOW —— %
i ]
Ll —
{2 L
2 " —
T L e it | B 25 3/4 1
a z
33" MIN. § "
[ H CZ]
[ EET—) 9 [ Trs e
MM/DD/YY CLkax N.T.S.
: SECTION B-B
!
- 241/4" ———————»— AASHTO HS 20 PROOF LOAD

SECTIONA-A |« 237/8"

2"
\J \J \J \J
15/16"

4 f ——— 22" =
117181 24" MIN

LOCK

5/8" x

— — — CLASSIFICATION:

U
U
U
U

] for installation.

WEIGHTS:

N
"

NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED
AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED.

NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO
BE CAST WITH FRAME AND GRATE

TUM LER ASSEM

BLY
(1) REQUIRED~CONSISTS OF:
5" ST. STL. BOLT

3/ ST.STL. FLAT WASHER
———— | CAST IRON TUMBLER

— T © SRR YA RE R

STAINLESS STEEL GRADE 304

I CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED

Tumbler should be set at 1 1/4" below machined grate seat

w m ™ Once grate is set in frame, torque bolt Y4 turn past snug.

, 3-FLANGE FRAME 240 LBS. MIN
4-FLANGE FRAME 270 LBS. MIN
B-1 GRATE 265 LBS. MIN

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO
M306

P YmassDOT| FRAME AND HOOK LOCK CASCADE |0 m5is 2016

Highway Dlwslon

v
CONSTRUCTION GRATE - FLOW FROM LEFT
STANDARDS ASSEMBLY DETAILS

DRAWING NUMBER

E 201.9.0




<G——— FLOW

FRAME MAY BE INSTALLED
WITH THIS FLANGE REMOVED
FOR CURB INLET. FOUR
FLANGE IS SHOWN. ~ SEE
DWG E 201.6.0 FOR MORE

INFORMATION.

|

11/4"

CLASSIFICATION:

CAST IRON - SEE STANDARD
SPECIFICATIONS

WITH NO BLACK ASPHALT
COATING ALLOWED

q

25 3/4"

B
| GUTTER SIDE
/ Cron ] [ = ron]
s 1T
T
A 3 i
b gl
5 E 4
L B e
< s 7
33"MIN = |||B '
Az |
% 1
T L
O)
TIFT FROM
MM/DD/YY CL XXX
T
|—> B
- 33" MIN———————— ==
24 1/4" —————— =
SECTION A-A - 237/8" —— | *

AASHTO HS 20 PROOF LOAD

N.T.S.

— 1

s'- i :

|4 |4 |4

(®)
L

[

| —
—
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SECTION B-B

5/8" x 5" ST. STL. BOLT

5/8" ST STL. FLAT WASHER
CAST IRON TUMBLER

ST. STL. CAPTURE NUT

STAINLESS STEEL GRADE 304

Tumbler should be set at 1 1/4" below machined grate seat

for installation.

Once grate is set in frame, torque bolt Y4 turn past snug.

WEIGHTS:

3-FLANGE FRAME
4-FLANGE FRAME
B-2 GRATE

NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED
AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED.

NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO
BE CAST WITH FRAME AND GRATE

240 LBS. MIN
270 LBS. MIN
265 LBS. MIN

CASTING TOLERANCES:

SHALL CONFORM TO AASHTO

M306

/’ massDOT]

Highway Dlwslon

GCONSTRUGTION
STANDARDS

FRAME AND HOOK LOCK CASCADE
GRATE - FLOW FROM RIGHT

ASSEMBLY DETAILS

DATE OF ISSUE

—=—— 15/16"

DECEMBER 2016

DRAWING NUMBER

E 201.9.1



FLOW
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3 3/8" |
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=N HEIS I 237/8" 158"
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! 6 3/8"
338 ] | - "
‘ 1 \_/ : ||\
- 11‘/4" i =
N A ——17/16"
237/8" ———
N.T.S.

INFORMATION SHOWN ON
FRAMES & GRATES TO BE
CAST WITH FRAME AND
GRATE

—~— 12" 3ne! .
T " Tr 114 WEIGHT: 205 LBS. (MIN)
— 14 ] I‘ { ‘ ! NOTE: IDENTIFYING

4 1:/2" ﬁ'ﬁ

LOCK TUMBLER ASSEMBLY

~ (1) REQUIRED~CONSISTS OF:

L
T\

O

CLASSIFICATION:

CAST IRON - SEE STANDARD
SPECIFICATIONS

WITH NO BLACK ASPHALT
COATING ALLOWED

5/8"x 5" ST. STL.BOLT
= 5/8" ST.STL. FLAT WASHER
L CAST IRON TUMBLER
ST. STL. CAPTURE NUT
STAINLESS STEEL GRADE 304
/
NV MM/DD/YY  CL XXX ~ H AASHTO HS 20 PROOF LOAD

Machine tolerances:

CASTING TOLERANCES: Surfaces noted v/ must

SHALL CONFORM TO AASHTO M306 be machined flat and
in-plane within .010"
Total Indicator Reading

Tumbler should be set at 1 1/4" below machined grate seat for installation. NOTE: BAR GRATE NOT TO BE USED ON
FACILITIES WHERE BICYCLE TRAVEL IS
Once grate is set in frame, torque bolt% turn past snug. LEGALLY ALLOWED.
’) DATE OF ISSUE
/’ HmEISSDOT DECEMBER 2016
ighway Division
CONSTRUCTION HOOK LOCK BAR GRATE SRAWING NUVEER
STANDARDS E 201.10.0




FRAME MAY BE INSTALLED WITH THIS FLANGE REMOVED FOR

CURB INLET. FOUR FLANGE IS SHOWN. SEE DWG 201.6.0 R2 FOR NOTE: IDENTIFYING
MORE INFORMATION. INFORMATION SHOWN ON
A<a— FRAMES & GRATES TO BE
CAST WITH FRAME AND
GRATE

|

n
o
c
=z
=]
a
=<

3

33" MIN.

ol |-r-r|-rL faYTm wd
SUTTENRN OSIuE
1
Il

25 3/4" <

THIS SIDE
1 CL XXX

MM/DD/YY

i
FOUNDRY‘I "NAME" \

A
A

15/16"

A e

SEE DWG # FOR MORE INFORMATION
ON GRATE GEOMETRY.

24 1/4"
237/8"

N | N

33" MIN

AASHTO
HS 20
PROOF
LOAD

LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:

5/8" x 5" ST. STL, BOLT
5/8: STSTL FLAT WASHER
= S CAST IRON TUMBLE

J S RO R

I STAINLESS STEEL GRADE 304

~ CASTING TOLERANCES:

T SHALL CONFORM TO AAASHTO
MM/DD/YY  CL XXX 2 M306

CAST IRON - SEE STANDARD SPECIFICATIONS
\_J UAVAVAVAVAWY, WITH NO BLACK ASPHALT COATING ALLOWED

"j— CLASSIFICATION:

NOTE: SEAT SURFACES ON BOTH FRAME AND
GRATE ARE MACHINED AND GRATE MUST NOT

ROCK IN FRAME WHEN ASSEMBLED.

Tumbler should be set at 1 1/4" below

machined grate seat for installation. WEIGHTS:

) . 3-FLANGE FRAME 240 LBS. MIN
Once grate is set in frame, torque bolt 4-FLANGE FRAME 270 LBS. MIN
3 turn past snug. A-4 GRATE 205 LBS. MIN

/’ massDOT]

Highway DIVISIOI‘I

GCONSTRUGTION
STANDARDS

DATE OF ISSUE

FRAME AND HOOK LOCK BAR DECEMBER 2016

GRATE-FRAME ASSEMBLY DETAILS E 201.10.1
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21"
—] ="
— |f~—1718" X 114" — 1.2
LT N
T A007900 70007 -
— |~ 115/16" — = 34"
SECTION B-B
NOTES:
1. MATERIAL - CAST IRON; SEE STANDARD SPECIFICATIONS
2. MINIMUM MASS - 210 LBS.
S DATE OF ISSUE
/" :ﬂg{'gpqr DECEMBER 2016
CONSTRUCTION DROP INLET GRATE TGN OVEER
STANDARDS E 201.11.0
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FRAME TO BE SET IN FULL

VARIABLE DEPTH

FACE OF PIPE FLUSH OR
NOT TO PROJECT MORE
THAN 4" FROM FACE OF
WALL ALONG CENTERLINE
OF PIPE.

4" MIN.

ADJUSTMENT.

\! BED OF CEMENT MORTAR
BRICKS MAY BE USED ﬁ\ E

BETWEEN FRAME &
TOP COURSE FOR GRADE / ‘ \

24"1"

A\
£

—~——— 4' DIAMETER MIN.

~
~

6"

18" - 24"
IN 3 OR 4 COURSES

BLOCKS TO BE SET IN FULL
BED OF MORTAR

6" MIN. —=1— |=—

! !

N>

A A PIPE _/ : FLOOR OF STRUCTURE TO BE
VARIES g 4 HEADERS LAID FLAT
30" MAX. ;
VARIES .

g

H

o

=~ _~BASE TO BE OF
/ 4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS FOR

2"w] |: 777AYK

t

INVERT TO BE INVERTED ARCH WITH BRICKS

DESIGN REQUIREMENTS)
OR PRECAST CONCRETE SECTIONAL PLATES. SEE BELOW.

BRICK CHIPS AND MORTAR OR

LAID ON EDGE AS STRETCHERS. 4000 PSI CEMENT CONCRETE (SEE MASSDOT SPECIFICATIONS FOR

DESIGN REQUIREMENTS)
(IF CONCRETE IS HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.)
ALL CONCRETE TO BE AIR ENTRAINED

——— 3'-4" MIN.

4" SECTIONAL PLATES

KEYWAYS TO BE FILLED WITH
CEMENT MORTAR.

MORTAR NOT REQUIRED
IN VERTICAL JOINTS.

SOLID SECTION; OR FILL HOLE WITH BRICKS AND MORTAR;

OR FILL WITH 4000 PSI CEMENT CONCRETE

(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS)

(IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS)
NOTE:

1. DESIGN SHOWN IS FOR MANHOLE OF 9' OR LESS
AND PIPE DIAMETER OF 30" OR LESS.
2. STANDARD MANHOLE DEPTH TO BE 6'-6" OR LESS

I’ maSSDOT DATE OF ISSUE

Highway Dlwslon

GCONSTRUGTION
STANDARDS

CONCRETE BLOCK MANHOLE DECEMBER 2016

MANHOLES 9' OR LESS IN DEPTH E 202.2.0




BRICKS MAY BE USED BETWEEN
FRAME AND TOP COURSE FOR
GRADE ADJUSTMENT. FRAME TO
BE SET IN FULL BED OF GEMENT
oy MORTAR.
8" MIN / 24"+1
6" MIN. / " "
— r 24", TAPER IN 3 OR 4 COURSES
ol w /> | PIPE FLUSH OR NOT TO
ol 2 PROJECT MORE THAN 4"
S| 2| ewn - = INSIDE FACE OF WALL ALONG
£l oz || CENTERLINE OF PIPE.
E L
> '
W —— #MN. ——] /]
% @ FLOW
= <>‘
= g — -
-
< = L
T = BLOCKS TO BE SET IN FULL
g o = =/_ BED OF MORTAR
i} A
a — LA
a L L4
-
[as]
< — L
z MORTAR L ||
>
FLOOR OF STRUCTURE TO BE
z HEADERS LAID FLAT
19 8" MIN. —=
Z dg|o
S <o|lww
;. =d|lxo
< .Z| o<
Z5| =2k
ZIl%3 BASE TO BE OF
©F 4000 PSI GEMENT CONCRETE
: 2 4 (SEE MASSDOT SPECIFICATIONS FOR
DESIGN REQUIREMENTS)
t OR PRECAST CONCRETE SECTIONAL PLATES. SEE BELOW.
BRICK CHIPS AND MORTAR OR 4000 PS| CEMENT CONGRETE
(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS)
INVERTED ARCH WITH BRICKS (IF CONCRETE IS HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.)
LAID ON EDGE AS STRETCHERS. ALL CONCRETE TO BE AIR ENTRAINED
3-4" MIN.
4" SECTIONAL PLATES
KEYWAYS TO BE FILLED WITH
CEMENT MORTAR.
MORTAR NOT REQUIRED
IN VERTICAL JOINTS.

SOLID SECTION; OR FILL HOLE WITH BRICKS AND MORTAR;

OR FILL WITH 4000 PSI CEMENT CONCRETE

(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS)

NOTE (IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS)

1. MANHOLE DESIGN IS FOR PIPE DIAMETER OF 30" OR LESS

’ DATE OF ISSUE
7 )1assDOT| o G NCRETE BLOCK MANHOLE | DECEMSER 2016

CONSTRUGTION ' DRAWING NUMBER
STANDARGS MANHOLES OVER 9' IN DEPTH E 202.3.0




18" - 24"
CONICAL SECTION

| HEIGHT OF RISER

6'-6" (STANDARD DEPTH)

SECTIONS VARY
FROM 1'-4'

5" MIN

24" £ 1" |
DIAMETER |

~=— 8" MIN.

SEE JOINT DETAILS

T
[ {STANDARD MANHOLE FRAME AND

COVER SEE DRAWINGS E 202.6.0-E 202.8.0

BRICKS MAY BE USED FOR
GRADE ADJUSTMENTS.
FRAME TO BE SET IN

FULL BED OF MORTAR

5’,44/4[

48"+ 1" DIAMETER

— T~

OUTSIDE OF
PIPE +2"

\\—r—'—%/
L

2" CLEAR
30" MAX.

DIAMETER PIPE

-

PROVIDE "V" OPENINGS 7

PRECAST IN RISER SECTION

PIPE OPENINGS TO BE

1" CLEAR

3"
MIN.

1 1/2" MIN.

——5" MIN.

re—#3 BAR

=

l MIN.

1" CLEAR

JOINT DETAILS

NOTE:

1 1/2" MIN.

[~~— MORTAR ALL JOINTS

MIN. 0.12 SQ. IN. PER
VERTICAL FOOT, PLACED
ACCORDING TO AASHTO
DESIGNATION MI99

FOR PIPES 18" DIAMETER

{1—#3 BAR AROUND OPENINGS
AND OVER, 1" COVER

| FLOOR OF STRUCTURE TO BE
) HEADERS LAID FLAT

BRICK CHIPS AND MORTAR OR

o 4000 PSI CEMENT CONCRETE (SEE MASSDOT
SPECIFICATIONS FOR DESIGN REQUIREMENTS)
(IF CONCRETE IS HAND MIXED SEE LATEST
STANDARD SPECIFICATIONS)

ALL CONCRETE TO BE AIR ENTRAINED

BRICKS LAID ON EDGE

\-‘ — 5" MIN. hd |_[
=
S

:} — 5" MIN. iy |i

/ \

[ ]

D . |j
— 5" MIN. N
BASE DETAILS

{INVERTED ARCH WITH

PRECAST UNIT

PRECAST BASE

CAST IN PLACE

BASE

1. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE LATEST STANDARD SPECIFICATIONS.

/’) massDOT

p
Highway Division

GCONSTRUGTION

STANDARDS

PRECAST CONCRETE MANHOLES

9' OR LESS IN DEPTH

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 202.4.0




9-9 NOILO3S

ddid "0 'AVIA .8 OL .8V

0d od 0.7 | o#€ | OL#9 | &) (SLNIWIYINOIY NOISIA ¥OH
0d 0d 0.7 | o#¢ 6#9 | .t Suve v SNOILYOI4103dS LOASSYW 33S)
oa oa 0.2 v | ote oo | L ./ N +—— ~3134ONOD INJN3O ISd 0007
[e]4] oa 00 .5 o€ 8#9 | .0l «i_.m lum . .\\\. _ S ‘./n. <
od od 00.2/L § o#-€ 1#9 .6 ma S LN .J/ e .Iﬁ
20.2) 002z | 002119 |  o#€ #9 | .8 .r._ 1.« - \\ ... e NG e _M o
SUvd v# | sdvdv# | Sdva 9y | Sdva | sdvd | | T &k
IYOLLYIA | ONOT | 'SNWdL | ONOT |'SNwdl | | * I R = ~F
STIVMAaIS av1s WOLLOg av1S doL =1 G JA7 ¢ mtl_ V-V NOILO3S
‘Suva 40 ONIOVJS ANY ¥IGWNN 32IS . \ / . V C Swveviy  swvavk— T suva o,
PN 3did WVIT b9 - 8% 1 suvav [ ./ T L.”.‘. ] s\ i * \\\_
N : M N L4 -
- / Wdw HLIM T18VINVA b \w. % A PP A \ I 2
HE T 0L ) s 1 [ | - N
zb [ e o Jor e .0-9 2L P . RS % Q < w
2L [ [z 16 [0 | .8 .95 0-S | o9 . / S z g % >
NN ER N .9°5 O | s | M \ WM g I = m 3 o
- " - m =lx r
NN EN I .98 O | ey 1« - s|E ) m »
IR ERER I E 978 O | w2y - . 1= o a|@ o
IR ERER I .9°5 O | .o S L 1 | 3 | Y
. B - N . . . T 2 el
M L M 1]l m 1 ./ AP R »\\&. 1. m @ m
g 0 IO 3did - s, R V) AR
dNB0VZ | 6¢c09 65-08| .o N i
T 1HoEH [ Hiam | O \__suva Sve o
uHa 321 TSHANSNVAL 09
"ONOD 8. SSY10 38 OL
STIVM3AIS ¥ S8Y1S WOLLOE ANV dOL
.0-# ONIG330X3 LON
HY/L+.0-q § “ &
4 -
= tA
g-g NOILO3S Suvd 8 N Suvd \— suve
3ISYINSNVIL ,— 3SHIASNVHL ISHINSNVHL
3dild 'O'd ‘NVIA .¢¥ OL .9¢ I// _ \ \ 7 —] Suva vk g w
suva [ 7 o o N r \ 3 MOIHL .Z)
. ey @ 380LHLdAA
s - # =T 1 = ] < m LvHL MOT3g
el < s & STIVM 3HL
N f _< 3| 21 Vv o) 40-6 ¥3AAO S|
NvLo(d > _ @ 5 MHOMMOIME 40
0 1N _| o _ m Z HLd3Q I¥IHM
£0L% -, LT \ \ 1 | i} 2
.. y : "LVOD W2/
. : N I - “4V.LHON INFWID Su3dvaH 39
[ @ T 0L 3S¥NOD HL4Id
-y 2 _ 5 HLIM a343LSV1d NG SOIHL
= 4 savay) |o m 38 OL ITOHNVIN & STV
r z _ S . 40 3a1sLno "
@ BE m = 0'820Z 3
o . , W \ "VLHOW 40 a3 -0'9°'20Z 3 SONIMVYQ
WM Ma —) TIN4 NI ONILSYD SQUVANYLS 33S
N PN Hiam [ * | \ ENORIES —~—— Y3A0O ANV
. - N R . _cw\ v oub\ 7 u JWvH4 NOYI LSYD
£ ~F — . | l // ",/ L
A_'. C— — o \ / 4 %v@v\: A
L E e | Suve savav/ 7 AN Z— suve v,
. - - ISHIAASNVYL

DATE OF ISSUE

DECEMBER 2016

DRAWING NUMBER

E 202.5.0

SPECIAL MANHOLES FOR 36"

TO 84" DIAMETER R.C. PIPE

7

assDOT

m

P

of

p:

ighway Division

4

GCONSTRUGTION
STANDARDS




172"

&

®

STANDARD COVER
FOR COVER DETAILS SEE DRAWING E 202.8.0

an)
(N

24"

A

3

28 1/4"

26 1/4"

|
il
11/8" J /

MACHINED

8 1/8"

: h

TYPE - A FRAME

NOTES:
1. MINIMUM MASS - 265 LBS.

2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED

/’) massDOT

p
Highway Division

GCONSTRUGTION

STANDARDS

MANHOLE FRAME AND
COVER - A FRAME

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 202.6.0




SEE DETAILY

1/4"

FRAME SET IN FULL —

BED OF MORTAR

312"

36 1/2"

MACHINED

24"

SECTION A-A

TYPE - B FRAME

11/8"

{1 1/8"|—
1" |——

/7 MORTAR

2

A

5

24" + 1" OPENING

I__i MINIMUMSE" |
MASONARY WALL

DETAILY

STANDARD COVER

FOR COVER DETAIL, SEE DRAWING E 202.8.0

NOTES:

1. MINIMUM FRAME MASS 265 LBS.
2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

MANHOLE FRAME AND
COVER - B FRAME

DATE OF ISSUE
DECEMBER 2016
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E 202.7.0




DETAIL OF TREAD

112" | |

71/2"

10 1/2"

23 3/4"

26"

|«— MACHINED

[——1/8"

~—11/8"

NOTES:

MANHOLE COVER FOR TYPE A & B FRAMES

1. MINIMUM COVER MASS - 200 LBS.

2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED

|—11/8"

13/4"

23/4"
3

—

11/2" f=—

DETAIL OF FIN

/’) massDOT

p
Highway Division

GCONSTRUGTION

STANDARDS

MANHOLE COVER DETAILS

DATE OF ISSUE
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WEEPHOLE

OUTSIDE FACE
AT TOP

AT BASE

OUTLET PIPE

INSIDE FACE
AT TOP

AT BASE
SEE NOTE #2

THROAT WEEPHOLE
PLAN

4" CAST IRON FRAME FULL BED OF MORTAR

T«
10" BRICKS MAY BE USED BETWEEN FRAME AND TOP
i } THROAT COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET
IN FULL BED OF MORTAR.
/ / 1-10"¢1" \ \
8"MIN. 5
N
/ / N
2
)
- / / TAPER IN 3 OR 4 COURSES —//> -
= 1
o "
i 6" MIN.
[a] —
o
3 k FACE OF PIPE FLUSH OR NOT TO PROJECT
z — MORE THAN 4" FROM FACE OF WALL ALONG
<
b WEEPHOLE CENTERLINE OF PIPE.
= — )
©
! *
© = \— OUTLET PIPE
- = -
=
— é — *MIN. DEPTH TO BE 2
6" : o
Q
- g ]
2| f— ‘
| | NOTES:
. _f 1. MINIMUM CAST IRON FRAME MASS - 205 LBS.
4-0" DIA. MIN. o SEE DETAIL ON DRAWING E 203.1.0
2. STANDARD PARALLEL BAR GRATE TO BE USED.
SECTION A-A SEE DETAILS ON DRAWINGS E 201.11.0
3. FOR DESCRIPTION, MATERIALS, AND CONSTRUCTION
METHODS, SEE STANDARD SPECIFICATIONS.
4000 PSI CEMENT CONCRETE (SEE MASSDOT
SPECIFICATIONS FOR DESIGN REQUIREMENTS) 4. THIS DROP INLET IS NOT TO BE USED AT ANY
OR PRECAST CONCRETE SECTIONAL PLATES LOCATION WHERE IT MAY PRESENT A HAZARD TO
SEE DRAWING E 202.2.0 VEHICLES THAT RUN OFF THE ROAD
FOR FLUSH TYPE SEE DRAWING E 203.4.0
5. SEE DRAWING E 201.3.0 CONCRETE BLOCK
CATCH BASIN FOR DETAILS
’I) ﬂ?ﬂSSDOT DATE OF ISSUE
V4 parement o Transportat DECEMBER 2016
Highway Division

DROP INLET TYPE C
CONSTRUGTION DRAWING NUMBER
STANDARDS E 203.3.0




WEEPHOLE

21 3/4"

Ijﬂ

N

"/

e

THROAT WEEPHOLE

PLAN

4" CAST IRON FRAME

OUTSIDE FACE
AT TOP

AT BASE

OUTLET PIPE

INSIDE FACE
AT TOP

AT BASE
SEE NOTE #2

FULL BED OF MORTAR

BRICKS MAY BE USED BETWEEN FRAME AND TOP

0"

?

v

COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET
IN FULL BED OF MORTAR.

PRECAST CONCRETE THROAT.

12"

\

+
/

17
/

\ A

\

SEE DRAWING E 203.7.0

6" TO 2'-0"

'\ FACE OF PIPE FLUSH OR NOT TO PROJECT

MORE THAN 4" FROM FACE OF WALL ALONG
k CENTERLINE OF PIPE.

\— OUTLET PIPE

*
MIN. DEPTH TO BE 2'

NOTES:

1. MINIMUM CAST IRON FRAME MASS - 205 LBS.
SEE DETAIL ON DRAWING E 203.1.0

i 6" MIN.
o / TAPERIN 3 OR 4 COURSES—//)
©
T
=
o I
i —
=)
o
4 —
<D( WEEPHOLE
<Z( — * )
'_
]

= = =

2
L = L
" é —
6 =
= 5 =
4'-0" DIA. MIN. A
SECTION A-A

4000 PSI CEMENT CONCRETE (SEE MASSDOT
SPECIFICATIONS FOR DESIGN REQUIREMENTS)
OR PRECAST CONCRETE SECTIONAL PLATES
SEE DRAWING E 201.3.0

2. STANDARD PARALLEL BAR GRATE TO BE USED.
SEE DETAILS DRAWINGS E 201.11.0

3. FOR DESCRIPTION, MATERIALS, AND CONSTRUCTION
METHODS, SEE STANDARD SPECIFICATIONS.

4.TO BE USED IN MEDIANS AND DITCHES THAT
ARE WITHIN THE RECOVERY AREA.

5. SEE DRAWING E 201.3.0 CONCRETE BLOCK
CATCH BASIN FOR DETAILS

/’ massDOT]

Highway Dlwslon

GCONSTRUGT]
STANDARDS

Wi

DATE OF ISSUE
DECEMBER 2016

DROP INLET TYPE CF DRAWING NUMBER

E 203.4.0




/7 PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

t FOR FRAME SEE DRAWING E 203.1.0

SEE DRAWING E 202.4.0 FOR BASE DETAILS

* MINIMUM DEPTH OF SUMP TO BE 2'

NOTES:

1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON DRAWING E 203.3.0
2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPECIFICATIONS

3. THIS DROP INLET IS NOT TO BE USED AT ANY LOCATION WHERE IT MAY PRESENT A HAZARD TO VEHICLES
THAT RUN OFF THE ROAD. FOR FLUSH TYPE SEE DRAWING E 203.6.0

THROAT ~ BRICKS MAY BE USED FOR
~ GRADE ADJUSTMENTS.
FRAME TO BE SET IN
22" £ 1" FULL BED OF MORTAR
5 SQUARE OPENING
[
8 8" MIN. 5" MIN.
M2
Ya
ol W SEE DRAWING E 202.4.0
- | FOR JOINT DETAILS
<
'_
48"+ 1" DIAMETER o MORTAR ALL JOINTS
= ) @ PROVIDE "V" OPENINGS
o 5 °
L 2l WEEPHOLE
9 2le (OPENING TO BE PRECAST i
2 7zl IN RISER SECTION) w | 2
fa) x| S al
<Z( n|O %) w
5 ol " 5l
2 s 1" CLEAR ~— =L
© [ E(: °
© I|>
2 MIN. 0.12 SQ. IN. STEEL
I PER VERTICAL FOOT,
PLACED ACCORDING TO
— —\_. ._/— AASHTO DESIGNTION MI99
*
3-0" MAX
5" MIN.

/’) massDOT

p
Highway Division

GCONSTRUGTION

STANDARDS

DROP INLET TYPE D

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 203.5.0




/— PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

lk‘—

Jl

SQUARE OPENING

FOR FRAME SEE DRAWING E 201.6.0

THROAT . BRICKS MAY BE USED FOR
S GRADE ADJUSTMENTS.
z FRAME TO BE SET IN

prd
Q
'_
N O
N5
2 SEE
1
- u SEE E 202.4.0 FOR JOINT DETAILS 5" MIN
<<
|_
o o 48" + 1" DIAMETER
a %) °
Z|
2 ©)
< N lo
S m| © WEEPHOLE
z 7 (OPENING TO BE PRECAST
5 i P IN RISER SECTION)
iy 920
© |
o sk
el 1+ °
I <
o> 1" CLEAR
L
I
_t .
N\ v
<<
s
o
®
5" MIN.

SEE DRAWING E 202.4.0 FOR BASE DETAILS

*MINIMUM DEPTH OF SUMP TO BE 2"

NOTES:

1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON

DRAWINGS E 203.3.0 AND E 203.4.0

FULL BED OF MORTAR.

PRECAST CONCRETE THROAT

DRAWING E 203.7.0

MORTAR ALL JOINTS

PROVIDE "V" OPENINGS

OUTSIDE OF PIPE

+2" CLEARANCE

, L{

MIN. 0.12 SQ IN. STEEL

PER VERTICAL FOQOT, PLACED
ACCORDING TO AASHTO
DESIGNATION M199

2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPEFICATIONS

3. TO BE USED IN MEDIANS AND DITCHES THAT ARE WITHIN THE RECOVERY AREA

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS
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PARALLEL BAR GRATE

SEE NOTE #1

UPPER FACE OF WALL

/— BASE OF WALL
A

!

NOTES:

1. USE CASCADE GRATE WHERE BICYCLE TRAVEL IS LEGALLY ALLOWED.
SEE DRAWINGS E 201.7.0 - E 201.9.0

2. BRICK WALL TO BE 8" THICK; EVERY FIFTH COURSE TO BE HEADERS;
OUTSIDE TO BE FINISHED WITH CEMENT MORTAR COATING.

3. WHEN USING CONCRETE BLOCKS, BLOCKS TO BE SET IN FULL BED

OF MORTAR AND TAPERED IN 3 OR 4 COURSES.

BACKFILL FOR FULL DEPTH OF BASIN EXCAVATION TO BE GRAVEL.

FOR DESCRIPTION, MATERIALS AND METHOD OF CONSTRUCTION

SEE STANDARD SPECIFICATIONS.

SR

— 00 —]

4

H P
T e,
L -

20" 4 4"

/CONCRETE BLOCK WALL

6" MIN

6'-6" STANDARD DEPTH

PR A

A 40"MIN —

SECTION A-A

PLACE PARALLEL TO FLOW

1/2" MORTAR COAT

DRY STONE
MASONRY

’/)
7 JmassDOT DRY STONE MASONRY

GCONSTRUGTION
STANDARDS LEACHING BASIN
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1" CHAMFER

12" c | D | E
_ | | l
1T 1‘2" N 12} | _|6_ fon
. ROUND \"2/7‘9‘0 f ?\ g DIA. OF
GLII(\?IlEJ & f ?\\ 42 Sz LARGER
Y _\ \ \ J/ R PIPE
NN AE 3.._‘ MPRE | |__ -
. BARS MIN
TL—-# @12 2-0"
:[1—2" CLEAR
18"
4000 PSI CEMENT CONCRETE FRONT ELEVATION
(SEE MASSDOT SPECIFICATIONS
FOR DESIGN REQUIREMENTS)
END ELEVATION
DIAMETER LENGTHS TE'§<EC'\'AC\;,H
FIELD STONE DESIGN (IN.) MASONRY| STEEL | =370
MASONRY ENDS NO. A B c b = (CY) (LBS) D(ECPFT)H
1" PORT. CEMENT 1 12 12 39" 2'-2" 3-9" 1.89 37 40.85
MORTAR CAR 2 12 15 43" 214" 45" 2.27 42 45.50
12" 3 12 18 49" 26" 50" 2.66 48 49.88
|—. 4 12 21 54" 2'-8" 5-8" 312 | 54 54.85
7_12" 5 12 24 5'-9" 210" 6'-3" 3.54 59 58.91
—_ 1 6 12 30 6-9" 3-0" 76" 448 | 71 67.38
GSSEJND 7 15 15 45" 2'6" 4'-5" 232 | a1 46.66
l 8 15 18 411" 2-8" 5-0" 272 | 48 51.03
— 9 15 21 55" 2'-10" 5'-8" 316 | 54 55.72
QD 10 15 24 5'-11" 3-0" 6'-3" 360 | 60 60.10
8 O 11 15 30 6-11" 3-2" 7-6" 454 | 72 68.53
12 18 18 5-0" 2'-8" 50" 272 | 48 51.35
[ 13 | 18 21 5.7" 2-10" 58" 317 | 52 56.28
FIELDSTONES 14 18 24 6'-0" 3-0" 6'-3" 3.58 60 60.38
IMBEDDED 15 18 30 7'-0" 32" 7'-6" 4.53 72 68.85
IN MORTAR 16 | 21 21 58" 30" 58" 320 | 53 57.19
END ELEVATION 17 21 24 6'-2" 3-4" 63" 369 | 61 62.13
18 21 30 72" 3-6" 76" 465 | 73 70.60
19 24 24 6'-3" 34" 6'-3" 367 | 61 62.40
20 24 30 7-3" 3-8" 76" 469 | 74 64.47
21 30 30 76" 40" 76" 476 | 75 73.50

NOTE:

1. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE STANDARD SPECIFICATIONS.
2. ALL CONCRETE DIMENSIONS SHOWN ARE MINIMUM.
3. PAYMENTS WILL BE BASED ON THE QUANTITIES SHOWN IN ACCOMPANYING TABLE.
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R2

Y W_f

PLAN
D 11/2"R
"y — s —
N
r SLOPE
4 DIA. +1"
DIA. - R1—-
L A N
C
w ] | |
w | P | W
SECTION SECTION Y-Y
TABLE
[ALL DIMENSIONS ARE inches OR feet]
DIAMETER DIA.

Inch W A B D E P " R1 R2 SLOPE
12" 2" 4" 2'-0" 6'-0" 2'-0" 19 15/16" 13" 10 1/8" 9" 1V :3H
15" 21/4" 6" 2'-3" 6'-0" 2'-6" 24 5/16" 16" 121/2" 11" 1V : 3H
18" 212" 9" 2-3" 60" 30" 29" 19" 15 1/2" 12" 1V 1 3H
21" 2 3/4" 9" 211" 6'-0" 3'-6" 315/8" 22" 16 1/8" 13" 1V :3H
24" 3" 91/2" 3-71/2" 6'-0" 4'-0" 33 3/16" 25" 16 13/16" 14" 1V :3H
27" 31/4" 10 1/2" 4-0" 6'-0" 4'-6" 36" 28" 18 9/16" 14 1/2" 1V :3H
30" 312" 12" 46" 60" 5-0" 37" 31" 18 1/2" 15" 1V 1 3H
36" 4" 15" 5'-3" 8'-0" 6'-0" 47 13/16" 37" 24 5/16" 20" 1V :3H
42" 41/2" 21" 5-3" 8'-0" 6'-6" 537/8" 43" 271/2" 22" 1V :3H
48" 5" 24" 6'-0" 8'-0" 7'-0" 56 1/2" 49" 28 1/2" 22" 1V :3H

NOTES:

1. SEE STANDARD SPECIFICATIONS FOR THE TYPE OF PIPE TO BE USED (BELL & SPIGOT OR TONGUE & GROOVE)
2. SEE STANDARD SPECIFICATIONS FOR THE TYPE OF PIPE AND PLACING OF STEEL REINFORCEMENT.
3. THE JOINTS ARE TO BE COMPATIBLE WITH THE MAIN RUN OF PIPE.
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[~——DIA.—

CONNECTOR

SECTION
7"FOR 12" TO 30" DIA.

12" FOR 36" TO 48" DIA.

]

REINFORCED
EDGE

-

GALVANIZED
METAL

Ny E——

GALV. TOP FINISH PLATE

—| BOLTHOLES - 12"MAX.C.TOC. |=—

——— SKIRT LIP

=—— TOE PLATE

PIPE DIMENSIONS (IN.) APPROX.
?,',f,\)' GA| A B H L w SLOPE
E) {axy| @1 |er1y| @2

12 16| 6 6 6 21 24 1V: 25H
15 16| 7 8 6 26 30 1V 25H
18 16| 8 10 | 6 31 36 1V: 25H
21 | 16| 9 12 | 6 36 42 1V 1 25H
24 |16 10 |13 | 6 “ 48 1V:2.5H
30 [14| 12 |1 | 8 51 60 1V: 25H
36 |14 14 |19 | 9 60 72 1V: 25H
a2 |12 16 |2 | 1 39 84 1V:2.5H
4 |12| 18 |2 | 12 78 9 1V 1 2.25H

COUPLING

; 12" FOR 12" TO 36" DIA.

24" FOR 36" TO 48" DIA.

ALTERNATE CONNECTIONS

PIPE j

THREADED

ROD /_ LUG
N\

FOR 12" TO 24" ONLY

NOTES:

CONNECTOR

PIPE j
THREADED SIDE
ROD LUG

FOR 30" AND 36" ONLY

1. TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP. 3/8" @ GALVANIZED BOLTS TO BE FURNISHED.
LENGTH OF TOE PLATE TO BE W+10" FOR 12" TO 30" DIA. PIPE AND W+22" FOR 36" TO 48" DIA.

2. SKIRT SECTION FOR 12" TO 24" DIA. PIPE TO BE MADE IN ONE PIECE. SKIRT SECTION FOR 12" TO 30"
DIA. PIPE MAY BE MADE FROM TWO SHEETS JOINED BY RIVETING OR BOLTING ON CENTER LINE WITH

3/8" DIA. FASTENERS.

3. CONNECTOR SECTION, TOE PLATE AND SKIRT TO BE OF SAME THICKNESS METAL; EACH TO BE GALVANIZED

AND COATED WITH A TAR BASE PAINT.

4. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPECIFICATIONS.

/’) massDOT
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Highway Division

GCONSTRUGTION
STANDARDS

STANDARD METAL END
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W SURFACE TREATMENT
SURFACE TREATMENT: A
a A
4" PLANTABLE SOIL AND SEED A 9 T P <
OVER _
: <
8" COMPACT GRAVEL OR S '
: 1/2" CRUSHED =
4" MINIMUM DEPTH OF PAVEMENT _ STONE - : s &
MILLING MULCH PLACE DIRECTLY | | 7 g <. « 062
OVER GEOTEXTILE AND CRUSHED 4 Y. .44 O : w25 O
STONE BOX L _ . A T2IsES
. a4 - . A a4 OO j Z
vad. 4 4 - LEEog
g R ' . ' Eo®@gQ
: GEOTEXTILE : GZLOm
. a < = =
. _ SSF
,ﬁ _ 4 _ ) Wg oz o >
A . g 4 - A (<-E) a3 g:: om
S < 4 oo
4 Y49, 4 ; T @ e
. -4 ' SE2=3
: < 4 A Z2=z00W
: LT 9 Zx3al
. ) : =0awnk
A PERFORATED PIPE
PERFORATIONS UP
< ' <
: _ |
q' “
.4 ne
L
Y
A o
"y 2
[a)]
<
2" FOR PERVIOUS
BOTTOM
B MIMIMUM WIDTH -
o 0.D. PIPE + 12" o
NOTES:

1. GEOTEXTILE FABRIC AS DESCRIBED IN SECTION M9.50
2. PIPE SHALL BE SET AT BOTTOM OF TRENCH FOR IMPERVIOUS BOTTOM.

3. SUBDRAIN LOCATED APPROXIMATELY AT INTERSECTION OF TANGENTS (SEE
DWG. E102.1.0)

4. GRAVEL (AND SPECIAL BORROW WHERE REQUIRED) SHALL INTERSECT
CRUSHED STONE FOR SUBDRAIN

IP) Hma_s'_s'DOT Y DECEMBER 2016
ighway Division S U B D RAI N

@@NgTF&M@TH@N DRAWING NUMBER

STANDARDS E 209.1.0




V DITCH
CROSS SECTION

V DITCH
PLAN

FLAT DITCH

CROSS SECTION

FLAT DITCH

PLAN

lassachusetts Department of Transportation
Highway Division

GCONSTRUGTION
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DITCH CHECK DAMS
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STAKE (TYP.)

\ / N

6" X 6" TRENCH LAY FILTER FABRIC IN TRENCH
END UP SLOPE AND BACK FILL

SECTION X-X

EROSION CONTROL
(2 STAKES
PER BALE)

§'F N\ AHH TN A HH=HH NS 1

I& IA IX
1)_|_//| |\\| I | ] |//| |\ ] ?

SECTION A-A X
STAKED FILTER
FABRIC FOR
EROSION CONTROL
STAKE (TYP.)

HAY BALE FOR »O\N

EROSION CONTROL f/
6\

A—I
I
T
A1 T

/ T o
HAY BALES FOR i

A |

FILTER FABRIC FOR

EROSION CONTROL
(STAKE FILTER
FABRIC EVERY 1ft)

X

|

assachusetts Department of Transportation

GCONSTRUGTION
STANDARDS

HAY BALES AND SILT FENCES
FOR EROSION CONTROL
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48"+ 1"

1 ya

BITUMINOUS CONCRETE

. 1/2" DIAMETER SMOOTH

: ¥ STEEL DOWELS 2' LONG
. FOR EXPANSION AND
CONTRACTION JOINTS,
3 REQUIRED.

(SEE MASSDOT SPECIFICATIONS
FOR DESIGN REQUIREMENTS)

e GRAVEL

CURTAIN WALL
A~
CEMENT CONCRETE

\— 6" X 6" NO. 10 WIRE FABRIC

FORMED JOINT 1/4" WIDE X 1" DEEP
FILLED WITH HOT POURED MASTIC SEALER

6" NO. 10 WIRE FABRIC

11/2" CL. oL 6"X
| r FLOW —— —IR 4000 PSI CEMENT CONCRETE
— — . 42/ (SEE MASSDOT SPECIFICATIONS

DITCH
> -4 —-.—V—.- = —~
4"TO 8" R L. '—' P FOR DESIGN REQUIREMENTS)
. T N T T ~
f N\ _ e 1 1/2" DIA. SMOOTH STEEL DOWEL
CURTAIN .
WALL GRAVEL _E

1" SECTION COATED WITH GRAPHITE LUBRICANT

CURTAIN WALL TO BE INSTALLED CONTRACTION JOINT TO BE PLACED 30' MAXIMUM CENTER TO CENTER

AT TERMINI OF PAVING

SECTION A-A DETAILS OF CONTRACTION JOINTS
MASTIC JOINT SEALER, 1" DEEP
11/2" CL. 6" X 6" NO. 10 WIRE FABRIC
| r FLOW — ZeL —'R 4000 PSI CEMENT CONCRETE
L (SEE MASSDOT SPECIFICATIONS
" " - =T = — = =} = T ile T FOR DESIGN REQUIREMENTS)
4"TO 8 f. R = = a e, T &
- - e \ - - ..4'. Q\ - -
} ANpY >~ ¢ 1/2" DIA, SMOOTH STEEL DOWEL
T" GRAVEL 1/2" PREFORMED JOINT FILLER
- Y 4

1" SECTION COATED WITH GRAPHITE LUBRICANT

EXPANSION JOINTS TO BE INSTALLED AT APPROACHES TO STRUCTURES

DETAILS OF EXPANSION JOINTS

NOTES:
1. ON CURVED ALIGNMENT, WATERWAYS SHALL BE BANKED AS DIRECTED.

2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE LATEST STANDARD SPECIFICATIONS.

DATE OF ISSUE
I’ ma.s'SDOT DECEMBER 2016

PAVED WATERWAYS
NSTRUGTION DRAWING NUMBER
STANDARDS E 211.3.0

STANDARDS




4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS

H W D N7 *% OR PRECAST OR CAST IN-PLACE
SECTION | VOLUMEPER | SECTION | VOLUME PER \’219( (OPTIONAL) OR GRANITE, IF
AREA UNIT LENGTH AREA UNIT LENGTH ~ % SPECIFIED
Fn | FT) | FT) | (SQ.FT) | (CUYDJLINFT) | (SQ.FT) | (CU.YD.ILINFT) N
~N
50 [ 075 | 1.25 4.06 0.150 9.00 0.333 VGROUND ELEyp corme
TIO
55 4.38 0.162 10.63 0.394 _,_ & MINIMUM
6.0 4.69 0.174 12.38 0.458 - - 18" MAXIMUM
6.5 5.00 0.185 14.16 0.524 : )
7.0 5.31 0.197 16.05 0.594 - 4 . - 1" BEVEL
75 5.63 0.208 18.06 0.669 0] - - SEE NOTE #1
= : :
80 | 1.0 15 7.50 0.278 20.16 0.747 & GRAVEL
8.5 7.88 0.292 22.40 0.829 z BACKFILL -
9.0 8.25 0.306 24.75 0.917 O
X
9.5 8.63 0.319 27.22 1.008 i . Ad BATTER
100 | 1.2 2.0 12.40 0.459 29.80 1.104 > = 4%
105 12.90 0.478 32.50 1.204 X » e T
11.0 13.40 0.496 35.28 1.307 6 B -
> 1/2 C.Y. MIN.
115 13.90 0.515 38.21 1415 et - CRUSHED STONE
12.0 14.40 0.533 41.25 1,528 s .
12.5 14.90 0.552 44.41 1.645 4 - 4" WEEP HOLES
130 | 15 25 20.00 0.741 47.68 1.766 : 20'C.TOC.
135 20.63 0.764 51.07 1.891 -
14.0 21.25 0.787 5453 2.020 >
145 21.88 0.810 58.14 2.153 S BACKFILL ELEVATION
15.0 22.50 0.833 61.88 2292 e > V7
155 23.13 0.856 65.72 2.434 o N
RAVEL
16.0 23.75 0.880 69.68 2.581 Y BACKEILL §
165 | 1.8 3.0 30.15 1117 73.76 2732 - . b d oz
17.0 30.90 1144 77.90 2.885 L = =
175 31.65 1172 82.21 3.045 h - [
18.0 32.40 1.200 86.63 3.208 i P o PP ERITTLE YR vy S
185 33.15 1.228 91.38 3.384 < 4000 PSI CEMENT CONCRETE .
(SEE MASSDOT SPECIFICATIONS - a
19.0 33.90 1.256 96.25 3.565 FOR DESIGN REQUIREMENTS)
195 34.65 1.283 101.25 3.750 a t, iy o s n
20.0 35.40 1311 106.38 3.940 Z
205 36.15 1339 111.63 4134 ! 12| 05'H | we | 12 |
21.0 36.90 1.367 117.00 4.333
215 37.65 1.394 122.50 4537
22.0 38.40 1422 128.13 4.745
225 39.15 1.450 133.88 4.958
23.0 39.90 1478 139.75 5.176
235 40.65 1.506 145.75 5.398
24.0 41.40 1533 151.88 5.625
245 42.15 1.561 158.13 5.856
25.0 42.90 1.589 164.50 6.093
255 43.65 1617 171.00 6.333
26.0 44.40 1,644 177.63 6.579
26.5 45.15 1672 184.38 6.829

COPING TO BE PRECAST CONCRETE OR GRANITE OF UNIFORM DEPTH FOR THE ENTIRE LENGTH. DEPTH
OF CONCRETE TO BE 1/12 THE AVERAGE "H" WITHIN THE LIMITS SHOWN. DEPTH OF GRANITE TO BE AS

SHOWN ON THE PLANS, 6" OR 9".

FOR CHAIN LINK FENCE ON TOP OF WALL, THE COPING SHALL BE CONCRETE CAST-IN-PLACE

WITH A MINIMUM DEPTH OF 12". THE LENGTH OF GALVANIZED PIPE SLEEVES FOR FENCE
POSTS SHALL BE EQUAL TO THE DEPTH OF COPING.

NOTES:

1

. COPING OVERHANG TO BE APPROXIMATELY 3" FOR

WALLS 10' OR MORE IN HEIGHT AND APPROXIMATELY
2" FOR WALLS LESS THAN 10' IN HEIGHT; INA
CONTINUOUS WALL OF VARYING HEIGHT THE
OVERHANG WILL BE APPROXIMATELY 2" TO 3"

FOR THE ENTIRE LENGTH.

. ALL DIMENSIONS SHOWN ARE MINIMUM.

3. PAYMENT WILL BE BASED ON THE ACCOMPANYING TABLE.
4. TO BE FOUNDED ON SUITABLE SOIL
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[ L— -~ 40" 1 -~ g"

1" CHAMFER

‘— | 6" RISERS

12" TREADS
-z
i i P gl
! | 10" -}
b 40 r
FRONT VIEW F_ﬂm_4 L
PLEASE NOTE: DESIGN B HAS BEEN DISCONTINUED
o o o
1" CHAMFER
'— r 7" RISERS
GRADE OF SIDEWALK

10 1/2"TREADS

FRONT VIEW

NOTES:
1. ALL CONCRETE DIMENSIONS SHOWN ARE MINIMUM EXCEPT RISERS AND TREADS

WHICH HAVE 1/4" TOLERANCE.
2. FOR REINFORCING STEEL AND CONCRETE QUANTITIES SEE DRAWING E 304.2.0

SLOPE  1V:2H
RISERS 6"
TREADS 12"

DESIGN A

91/2"  101/2"

SLOPE  1V:1.5H
RISERS 7"
TREADS 10 1/2"

DESIGN C

PY¥massDOT
e CEMENT CONCRETE STEPS
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12" —_ | 6" m
>
=
O
|
S T =
‘ 2
i o
2" CL " g
S} S5
s -— 2"CL. 2K
~ Lll_J o oo ~
Qv 9 _HL
SR @18 —f° (BBARS m 2eR5
. 2 £=a2 0
[n'd 4 ) 8
0 o o —
; ox IE =
o =< E >
o ° = 200 O
FORM LINER —__| = sgzQ =
(=) S w X < ~ O
0 o N SxOkFE o I
o :"Z o 0 [n'd %2
3 ® o) N G <Waoa o
* ® o Z _>< 0 'n_: |:I_: w <
= owg 8 |:|_:
o o ) .>< o == 3 O
. A ° B c E <Xz Q< z
o= : . SLgL -
|
9% 1CY. . . <2233 2
* o CRUSHED N A (ABARS Zg 9% o
= STONE L<Owp O
0 o (@) 9 o< =C> é
PROP. SLOPE (TYP.) —\ . o SEE NOTE 2 — 8& Ax I a
/lllllll\lll Q_OLUQ—JQQ:
0 o Y (NN} T —
127 Min \lpﬁ’\\e% . d LIJ%E" @ =
EXrsy 2
S <EFOYN D >
52 i - SEE NOTE 1 =2%Z I 4
e s
o> Brsza =z 2
< = ° o ° e e g e e ] | o w o
{ | % [ " = E HJJ E 2 & |_
O, 2-0 = % S0 8 N
é_ ° ° ° o o o o ] .
. > - ™
|
HOOK —# @18
3"CL.(TYP) — N
TOP OF FOOTING
N
P
#5 DOWELS @ 18"
30" LONG (DBARS
(OBARS (SEE NOTE 3)
(E)BARS
* CONSTRUCTION JOINT
W 12" x 2" KEY
’I) maS'SDOT DATE OF ISSUE
U [ TYPICAL CANTILEVER DECEMBER 2016

DRAWING NUMBER

E 305.1.0




(SLNIW3HIND3Y NOIS3A ¥O4
SNOILVOI4ID3dS LOASSVYIN 33S)

0="m
G80°0 = UM
(xew) 6210=Vv

‘ONIQvO1 JINSIIS

ONIaIS
08'0 = ONIAITS Y04 YOLOV4 JONVINHO4H3d = @

A
Q

#d 0ZL = LHOIEM LNN 3AILD3443

¢ = NOILORA TIVM 40 FT1ONV

2£€ = NOILOIYd TYNYILNI 40 IT1ONV = @

R4 S3dld ANV S3d4NLONYLS ONIT1IIXOvE

04 MOYHOd TIAVYED 3dAL

DECEMBER 2016

DATE OF ISSUE
DRAWING NUMBER

E 305.2.0

DENSE FOUNDATION SOILS,
SLOPING BACKFILL

p:
ision

assDOT| CANTILEVER RETAINING WALLS

'$31143d0¥d 110S TUMovE 2
1sd 00009 = >n_ /G0 =¥40L12V4 NOILOIY
1sd 000V = nwu_ J8d 00¥6 = ALIOVdVYD ONIMYIG A3H0LOVA upv TIMOVE ONIdOTS ALHC Z
‘A1TYONOD dIDHOANITY G 'S31143d0¥d 110S NOILYANNO4 ¢ 'SNOILIANOD ONIQYOT T1IdMove ') F
T74AMOVE ONIJO1S T110S NOILYANNO4 ASN3A
SYIALINVIHVC NDISTA AINNSSY
"9 10§ jfem
Bunoefes o1 toud seauibuz [eo1uya93099 Yum siateweled ubisep uLIUoD sl Jeubiseqg "¢
‘sayous ul ale sseq Buioguras jo sbuioeds -z
‘BSIMIBLIO paliioads ssejun 1984 Ul 848 SUCISUSLUIID [IY L
S0JON
7688 8769 £0L6 ¥368 2.6 5656 1188 ££06 Z8rs 988, oveL 669 6102 $56S ZEPS £995 gzis | (sd) ™o |
alnssold Buuieag [10S WnUWiXep
1£9 0SS ¥2s 0Ls 88t ol (4 66 62 08z £¥e ££T 002 Ll Zstk A 26 1) ;918
L' ze oc 9 5z 0T 0¢ 9l Sl A zl 60 20 80 L0 L0 90 {1/ .pA) e10.19U00 BUROOS
ve £T T 1T 07T 6l gl Iy? 9l 9l vl ¥l gl Z' [y o'l 60 (/. pA) 83010U0) WA}S
sfeLIElY JO SenpUEND
8LD8 | 8lD8 | 8LOL | 8LOL | 81D9 | 8LDS | 8LDS | 81D | 8L DS | 81D | 81D | 81DG | 81OV | 81 DS | 81D | 51DV | 81OV sieq 3
LD, | s1®. | 81D, | 81D, |81 DL | 51 D9 | 81D9 | 81 D9 | 81 Ds | 91 Ds | 81 Ds | 81 DS | BLDs | LDy | A OY | 1 @F | 81D sieq g
S6DLL |S6DIL |SOLDLL|S6D 1L [S0LD L[S0 @LL| 2L @1 (2L @1 [SS1@ L[| 1@ 1L [SSI@LL | DL | 2D1LL |[81®@o0L | 81 D6 | 81D8 | 81D sieq 2
U0y | 10y | 2@y | 21@Y | 2@V | 2Dy | WOy | 2Oy | WOV | 2Dy | LBy | WOV | WDV | DY | @Y | 1DV | LDV sreq g
9@olL | 9®s 9@+ 9®@s6 9®6 |[Z1@LL (21Dl |21 Dol |Z21DoL |21 DoL | 21DP6 | 21D6 | 21 D8 | 71 D8 | 2L ®L | 21@2 | 71D sieq y
£€8'L €851 €851 €851 £85°'1 0007 0007 ££8'l ££8’l £e8’l £85') £85'L £eeL £eel 291°1 911 0001 MOOH
0052 005 1161 1161 005} 0sZ'L 0sZ'L 0sZ'L 0sZ'L 0sZ'L 0sz'L 0SZ'L 000'L 0sZ'L 0sz’L 000} 000’} d
116'L 116'L 116'L L16'L L16°) 005’1 0051 00S'L 0sZ'L 05zl 0sT'L 05Z'L 05Z'L 000’1 000°} 000'L 000"l N
000°S 000§ 000'S 000§ 000'S 000'S 000°S 000'S 000'S 000'S 000'S 000°S 000G £80°7 91 00SZ L16°L w
000Gk | ooz¥L | ooL¥L | ooggl | oozgr | 006z | oogzL | 000ZL 0056 0526 05,8 0058 0008 0009 009'G 006°¢ 009'¢ 7
LWL | 8s6'0L | ZbsOL | £850L | 29101 8026 7626 ££8'8 ] 856°2 Tvs'L £80°2 199'9 0SS ££E°S I16F 00S¥ 2
£85°¢ Zrse ssp'e Lwe £eee 762 20Z°¢ 91 £80°¢ o 8567 L16T ££97 0522 199T £857 0052 g
000'S 005y 000 005°¢ 000'¢ 0057 0057 0007 0007 0007 0007 0007 0051 0007 0007 005l 005 v
000G 00S¥ 00S¥ 000F 000 005S 00S€ 000¢ 000¢ 005 005 0007 000 000 0007 0002 0002 i
00002 | 0006} | 000'8L | 00S'ZL | 00S'9L | 00S'SL | 000°SL | 000°%L | 00S'€L | 000°€L | 0062L | 0002L | 000°LL | 00S'OL | G0OOL 0006 0058 M
0°0¢ 062 082 022 092 0'6Z 042 02 022 012 0'02 0’6l 0’8l 0Ll 091 0'Gl ovlL H
133.1S ONIDHOINIFH ANV SNOISNIWIA 40 I1aV.L

N\
/
< Jm
Highway Divi

GONSTRUGTION
STANDARDS

»
4




A
Q

0=m #d 0ZL = LHIIEM LINN 3AILD34A3

G80°0 = U «£C = NOILJRA TIVM 40 F1ONV

(xew) 6210=Vv /€ = NOILOIY4 TYNYILNI 40 I1ONY = @

‘ONIQVOT12IANSIFS ¢

ONIaIS
08'0 = ONIAITS Y04 YOLOV4 JONVINHO4HId = @

S3dld ANV S3dN.LONYLS ONITIINOVE

(SLNINWIHINDIY NOIS3IA YO H04 MOYHOd TIAVHO 3dAL

SNOILVOIJID3dS LOASSVYIN 33S) .
'S31143d0dd 110S T14Move 2

DATE OF ISSUE
DECEMBER 2016
DRAWING NUMBER
E 305.3.0

DENSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE

assDO7| CANTILEVER RETAINING WALLS

1sd 00009 = >n_ /G0 =¥40L12V4 NOILOIYS
5 s ‘IOHYVYHOENS AvOT IAIT sd 0v2
1sd 000% = 4 15d 0076 = ALIOVdVYO ONIYY3d A3HOLOV4 = b 7UIMOVE 13ATT
‘313YONOD AI0YO4NIFY G 'S3114¥3d0dd T10S NOILYANNOS ‘SNOILIANOD ONIQVOT T14MOve l 1sd 07z
JOYVYHOHENS T1I4MOVE 13A3T 110S NOILYANNO4 ASN3IA
SHILINVEVC NOIS3A dINNSSY
‘QUs Iof [Jem
Buryoajes oy sorid srasuibuz [eojuy2a30as) ym siayawuesed ubisap LwUod 3snu saubisag g
“sayoul Ui etk sieq butoioutes Jo sburoeds 7
‘aSIMIBYIO PayIoads SSajun 1994 Ul 81 SUOISUUIP JIY L
IS9J0N
zeeg 6208 Lzl 45291 060/ ££89 1169 2029 S76S 2109 7515 L6¥S LI8¥ 0987 L6SY 1494 veov | (1sd)
oinssaid @E.tmwm JI0S winuiixepy
8¢ 40 88¢ 09¢ ore 10€ ore ££2 861 z8l 19l £gl 8Ll 701 96 98 9L i) 1991
el Tl 0l 60 60 60 20 20 20 L0 L0 L0 L0 90 90 90 ) Gy . pA) 83.10u0D Bupoo]
1T 92 5T ¥ A4 1T 0T gl Py 9l Sl ¥l el 7l VL 60 60 (¥ .pA) 83100 W)
S[eLIBIEI JO SSRRUEND
Lol [8LD0L [s1DLL |8LD0L [81D0L | 81D6 | 81 D8 | 51D | 81Ds | 51D, | 1DL | 81 P9 | 81D9 | 81BS | 81D | 81Ds | 81D s/eq 3
31@s | 81®s | s1@s | 81Ds | 81 @S | 81D | 81@F | SOV | 2L DY | 21 @F | 81DV | 1@V | 31DV | 81DV | 31OV | 81DV | 31O sieq g
8L1®@o0L | 81@D6 [81D0L |81D0L | 91D6 | 81D | 81 D8 | 51 @8 | 81D | 81D, | 81D | 81 DG | 81 @5 | 81DS | DY | 51DV | DV seq 9
OV | 2@y | 2BV | 2@y | LBV | L@V | 21 @Y | 2LBY | 21OV | 2LBY | 21®V | Q@Y | 21®V | 2L®Y | 2LOF | 71DV | 21OV sieq g
2O [71@L |21 @01 [21@01 [z1@01L |21@oL | 721@6 | 21 @6 | 21@8 | 21 @8 | 21@8 [ z21@2 | 21@9 | z21@9 | 21@9 [ 21@9 | 271 @s sieq v
000 000 £e8’L £e8’L ££8') ££8'L £85°L £85°L £ee’L £ee’) £ee’L 2911 000'L 000°L 000°} 000'} ££8°0 MOOH
£80° £80° 000°'S €80 €807 291 0052 0052 0052 1161 218} 005} 005} 05z'L 0sz') 0SZ') A d
0SZ'1 0SZ'1 0SZ'1 0sZ'L 0SZ'1 0SZ'L 000°L 000°L 000°L 0001 000°L 000°L 000°L 000°L 000°} 000°L 000°} N
£80°Y 291°€ £80°Y €80 91 005Z 005 005Z L16) 1161 005} 0SZ'1 0sz'1 0sZ'L 000°} 000°} 000°} W
00591 | 006k | 00951 | ooosl | oorwL | ooggl | 000'LL | oosoL | o000L | 00S6 00Z'2 0089 0079 00S¥ 00Z'y 009 00rZ 7
80Z°S Z6LY eegy LI6Y 0057 €80y 2911 0SZY £e9°¢ L16C 005 £80°¢ 91 0sz'c ££9T LrT 000 2
Z6L€ 80L°¢ 199°¢ £86°C 005'S e £eee 052°¢ 91 £80°¢ 000°S 2167 ££87 05T 299 £857 005 g
005 005 00S¥ 0007 0007 000 005 00S°€ 00S°€ 000°C 000°¢ 000°¢ 000°¢ 005Z 005 00ST 00T v
00SZ 00SZ 000Z 000Z 000 000 0007 0002 0007 0007 000 000 000 000 000 000 000 1
005€lL | 000k | 000EL | 00sZTL | 0002k | 00SLL | 000°LL | 000°LL | 00S0L | 0000L | 0056 0006 0006 0058 0008 0052 0002 M
008 0'6Z 0'8Z 022 0'9Z 062 042 0'cZ 0'ZZ 012 002 0'6L 0’8l 0Ll 0’9l 0'SL 0'tL H
7331S ONIDHOINIFY ONY SNOISNIWIJ 40 T19v.L

: =

i 8

c TS

2 268

2 =26E

> Bo=g
SZE
Z 2=
A\ &%




A
Q

0=m $0d 0Z1L = LHOIAM LINN 3ANILO3443

G80°0 = U £Z = NOILORA TIVM 40 F1ONV

(xew)B21'0=v /€ = NOILOIYH TYNYILNI 40 JTONV = @

‘ONIQVOTOINSIFS v S3did ANV SFINLONYLS ONITTIIMOVE

(SLNINWIHINDIY NOIS3A HOod HO4 MOYHOE TIAVED 3dAL

ONIAIS
SNOILYOI4ID3dS LOASSYW 33S)

080 = ONIAITS 404 HOLOVd IONVINHO4dad = @
'S311L43d0dd 110S T114M0vea ¢

1sd 00009 = >u_

o]
1sd 000% = 4

05°0 = 40.10Vd NOILOIFd

4
Jsd 0009 = ALIOVAYO ONI¥Y3E 3¥OLOV4 =b

T14X0VE ONIJOTS ALiHS

DATE OF ISSUE
DECEMBER 2016
DRAWING NUMBER
E 305.4.0

‘J134ONOD A30HO4NIFd ¢ :§31143d0dd 110S NOILYANNO4 '€ ‘SNOILIANOD ONIAVOT 1114%0vE 'L

T114X0VE ONIJO1S 1I0S NOILVANNOL 3SO0T
SHILINVHVYC NOISIA AINNSSY

"8IS 40 [[EM
Bupoafas o} soud reauibusg [eojulo01090) yum siapawesed ubsap LoD 1snul pubiseq ¢
‘sayous ui ase sueq Busosogurel jo sburoeds 'z
aSIMIBLIO palyioads ssojun 199} U aJe SUCISUSLUIIP (1Y 'L
‘SoJoN
1615 1895 1995 1955 £L¥5 1785 18£S 2085 LLLS 7186 9185 Li€5 | 866F | ¥90G 1848 1£25 gLer | (sd) =
ainsseld Bulieag JI0S WinNWixXep
799 £69 529 886 16§ 915 005 ory zTy 6. 1Sg 60 61T 681 gLl 851 9zl G191) 199318
9 LG 6V ey LI'e ve o€ LT €T 4 Ja Ja! <l z 60 20 20 | Gy pA) 83a10u0) Bupooy
2T T T 0T 6l gl Ll 9l 9l A ¥ <l Al [N Vi 0l 60 (¥ .pA) 830.10U0D WYS
sjeLIR1ey Jo SappLENYD
31l®6 | 81D6 | 81D | 81D | 81 P8 [ 9B | 9B | 21D | 21P9 | 81 BS | 81D | DY | 21 DS | DY | APV | 4OV | 8L OV sieq 3
gl®e6 | 816 | 81 @6 | 81 D8 | IDe | @, | 9D, | 81D | D2 | 81D | 81P9 |81 D9 | 81D9 | a1 Ds | 9L DS | AP | OV sieq g
SIDLL (69D 1L [SLD 1L [5LD 1L [sL@11 (58D 1L | 8@ 1L | 6D 1L | 6@ 1L [SOLDLL| 01D LL [SLLDLL|SZLD L SHL@LL| L@ LL |SSLD LL| 81 @ 0L seq 9
N0V | @y | a®@v | 21@v | 21®y | 21®@y | 21@F | 2L @F | 2@y | 2L@Y | 21@% | 0@V | 2OV | W@V | 2WOF | 2@y | 2L O seqg
9®@6 9®@s6 9@ 6 9®@6 [z1@ 1L [21@1L [21@ 1L |21 D0L |21 D01 | 21@6 | 21®@6 | 71®@8 | 71®@8 | 7@ | 21®L | 21®L | 21 @9 seq v
€851 €851 €851 €851 000 0002 0002 £€8'L £¢8'L £85°1 €851 £eeL £eel 1901 911 911 000} MOOH
9L°¢ 91 005Z 0057 005 1161 216°L 005'L 005'L 0SZ'L 0SZ'L 000°L 0sZ'L 000°L 0001 000'L 000°L d
91 91 91 0052 0052 116} 218'L 118L L18L L18°L 00S°L 005’1 005’1 0sZ'L 0sz'L 0SZ'L 000} N
000G 000G 000G 000G 000G 000G 000G 000G 000G 000G 000G 000G 000G 000G 000G 000G €807 W
ooryL | ooLpL | oosel | oozel | oszoL | oszor | 000OL | 0056 0SZ'6 058 0058 007’9 00Z'9 008'S 009°S 006'€ 009 i
oosvlL | zvovL | szoel | l9tel | sozzL | zezzk | cesLL | ZLWLL | 956701 | ZvSOL | £800L | 1996 80,8 7628 ££9°2 L2 0059 2
005°¢ 8Gr'e 5ie€ geee z6Z°c 80Z°€ 191 £80°€ o 86672 1167 ££8T 76T 80/C 199 €85 005 g
0008 0052 00072 0059 0009 000°S 000G 000°F 005¢ 000 00SZ 005 005 0007 000°L 0001 000} 4
0009 005°'S 00S°S 000°G 005 ¥ 0057 000'¥ 000F 005 005 000°€ 000 0057 005T 0007 0002 000 1L
0009z | 0006z | 000¥Zz | 000cz | 000Zz | 00s0Z | 00002 | 00§'8L | 00§ZL | 0059 | 00SsSL | 000°SL | 000'vL | 000°€L | 005§ LL | 000°LL | 000°0L M
008 062 0’82 0.2 092 0'6Z 042 0€Z (¥4 0Lz 002 06l 08l 0L 091 0'GL oYl H
733LS DNIDHOINIFH ONY SNOISNIWIC SO TT1gV.L

)
i)
AWHH_
@)
GSM
= Z i
=0 x
<EQ
<
=)
x <O
x 3=
Wed
w _
29
Eo
AL
o
N
S| E
Snnﬂ_@w
2 908
SWUR
=2
: R=
N
A\ =5




(SINIWIHINOIY NOISIA HO4
SNOILYOI4ID3dS LOASSYIN 33S)

0=A)
G80°0 = UM
(xew) B210=v

‘ONIQVOT1DINSIZS v

oNIaITs
08'0 = ONIAITS 404 HOLOVd IONVINHO4daAd =

4od 0ZL = LHOIAM LINN 3ALLO3443

A
Q

.CC = NOILORA TIVM 40 F1ONV

oL€ = NOILOIYd TYNYILNI 40 FTONV = &

S3did ANV S3INLONYLS ONITIINOvE
d04 MOYHOE 13AVYED 3dAL

DECEMBER 2016

DATE OF ISSUE
DRAWING NUMBER

E 305.5.0

LOOSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE

assDO7| CANTILEVER RETAINING WALLS

'S31L43d0ONd 110S 11140V z
1sd 00009 = >u_ G'0 = ¥OLOV4d NOILOIYd
5 ) ‘IOYVYHOENS AvOT IAIT #sd 042
1sd 0007 = 4 18d 0009 = ALIOVdVYD ONIMYILG A3H0LOVd = b TdMOVE 13ATT
‘AL3YONOD A30HOANITY 'S 'S31143d40¥d 110S NOILYANNO4 '€ ‘SNOILIANOD ONIQVOT T14MOve L 15d 0z
IOHVYHOHENS T1AMOVE 713ATT 110S NOILYANNO4 3S001
SHILINVEVYC NOISIA AINNSSY
‘OIS 10§ jjem
Bupoajas o3 soud ssauibug jeojuy2a3oac) yym ssazaiuesed ubisap uuyuoo 3snuwi isubisag g
‘sayoul Uy ase sieq bupaiogural jo sbureds 'z
"9SIMIBYIO polyoads ssajun 1984 Ut a1k SUCISUSUIP [y L
ISeION
189S $695 (72 £¢.5 0495 8656 6265 yzas £685 9195 £695 ZLpS £ELS 0125 LLLS 719¥% gLey (sd) o |
anssaid mt.tmwm JIOS Wintuixelyf
6 £9¥ 154 £¥e 5o¢ 182 162 oFZ [§¥4 16l 51 [128 0gl 901 Lol 98 6. (A1) 1e93s
Sl vl ¥l £l 0l 0l 60 60 80 80 ) L0 L0 90 90 90 90 (u/ .pA) ajaiouo) Bupooy
LT 92 ¥z £z 4 4 072 gl Iy} 9l Sl A £l Tl Vi ol 60 (1 .pA) 830.40U0 WIS
SsjeLBIE 4O SauUEND
SL@LL |81 D01 |81D0L | 91 D6 |81D0L | 81 D6 | 81D | 81D [ 81D | 81D | 81 DY9 | 31 DS | 51 DS | 51@F | 51DV | 1PV | 81DV sreq 3
gl@9 | 91 @9 | 21 ®9 | @S | 81 @9 | 81 @S | 81@¢S | 91@s | 81 @S | Dy | 9@y | DY | DY | APY | U@V | APV | AUDY seq g
SL@LL |81 @11 |81D0L | 91 D6 |9.D0L (81D0L | 51 D6 | 81 D6 | 81 D6 | 81D | 51D8 | 31D, | 51 D9 | 81D9 | 51@9 | 51 D9 | 81 DS s1eq O
OF | 0@y | 0@y | @y | @y | a®@y | a@y | 21@y | 2@y | 2@y | 21@y | 21@% | 21@% | 21@F | @7 | @y | 1@y sieq g
DL (2Dl 21D 1L |[21P0L |21P0L | Z1D6 | 21@6 | 71@6 | 21D8 | 71Dg | 7@ | 2@ | 21@ | 21®9 | 71D9 | 71D | 7LD sieq
0002 000 000 ££9'L €€l £85°) £85°) £85°) £eel ceel 19171 9171 19171 000°} 000°L ££8°0 ££8°0 YOOH
000G €807 £807 91 £80°F 91 0052 005 118°L 118°L 005’1 0sZ'1 0SZ'L 000°L 000°L 000°L 000'L d
005} 005} 005} 05z} 005} 052’} 05T} 0SZ'L 0SZ’L 000} 000} 000} 000°} 000°} 000} 0001 0001 N
000G 000G £807 91 €807 £80°7 91 291 91 005 0057 L18°L 005} 005} 0051 005’1 0SZ'L w
0059l | ooesL | ooesk | oozyL | oorwl | oosih | ooobr | oosor | ooooL | oo0se 0022 0089 0079 00S¥ 00Z¥ 0097 00r'zZ 1
5T1L'9 052’9 618G 85v'G 005°S £6CS 1167 0SLY £e8y Ly 005¥ £80F 199°€ 0S¢ £85°¢ 116 005 fo)
5/8'¢ 0S¢ 579 zrse 00S¢ 1re £eee 0SZ'c 9L £80°¢ 000 L18T ££97 052 199 £85C 005 g
0009 005G 005°S 000°S 00S¥ 0SZ¥ 0S¢ 005 000°¢ 000°¢ 005 005T 005Z 000Z 0S2'L 005'L 005'L v
0052 0052 005 0057T 000 0002 000 000 000 000 0007 000 0002 000C 000 0007 000 1
00091 | 00561 | 000SL | 000%L [ coser | oooer | ooozr | oosii | ooo'br | oosoL | 0000L | 0056 0006 0058 0008 0008 0052 M
0°0¢g 0'62 0'82 022 092 0'6Z (74 (1¥x4 072 012 002 0’6l 0'8L 0°LL 0'9L 0SL (134" H
733.S ONIOYOINIFY ONY SNOISNIWIC 40 F19v.L

. =
NS
HT
2 ©
=
S &2

Sz

AN

A\ &

STANDARDS




(SLNIW3HIND3Y NOIS3A ¥O4
SNOILVOIJID3dS LOASSVYIN 33S)

0="m jod 0ZL = IHOEM LINN 3AILOF44T = A
G80°0 = UM .ZC = NOILOI¥4 TIVM 40 TNV = Q
(xew) 6210=v L€ = NOILOIY TYNYILNI 40 J1ONY = @

‘ONIQVOT12IANSIFS ¥ S3dld ANV S3dNLONYLS ONITIIXOVE

04 MOYHOd TIAVYED ‘3dAL
ONIaIS
080 = ONIAITS 404 HOLOVd IONVINHO4dad = @

'S311L43d0dd 110S T114M0vea ¢

1sd 00009 = >n_ 040 =¥40L12V4 NOILOIY
1sd 000V = nwu_ 48d 00002 = ALIOVAYO ONIYYIE AIHOLOVH u‘v TIMOVE ONIJO1S ALHC c
l
‘AL3YONOD @30HOANITY G 'S31143d40¥d 110S NOILYANNO4 '€ SNOILIANOD ONIQVOT TUMovE L
T14XOVE ONIJO1S 'NOILVANNO4 MO0d
SHIALINVHVC NDISTIA AINNSSY
"O)S Joj jjem
Buasyas o3 soud tosubuz [eojuoa309s) yym siazawuesed ubisap wiyuoo 3smu ssubisag g
*Seyous Ul etk sieq buraiogused o sburoeds 7
‘BSIMIBYIO PaLIoads SSajun ‘199) Ul aJB SUOISUSWIP IV L
ISOJ0N
S.¥6 0.88 2098 1618 7ELS 529/ 795. £60. 2£89 1199 9299 £0L9 £509 0555 L8vS 1915 ezis | (isd) 0
aunssald Burieag [10S wnuixep|
085 865 £bs £05 oy Z8¢ 6.¢ e 9.7 414 1z 16l ¥9L sl szl 0zl 86 &m1) 1991s
1T gl ) 7l £l £l €l Tl [ 60 g0 80 ) L0 I 20 90 | @y pA) epaiouoy Bupoo
A ST ¥e A FArA 0z 6l gl Ul 9l Sl vl el Tl [} 60 60 (/ .pA) 83010U0) WSYS
sjeLe3el JO SenILeND
ILBLL |[SLDLL |8LDLL (91D 1L (8L LL | 21P0L [81DP0L | 81 P6 | 81D6 | 81D6 | 81D | 81 D8 | 81®. | 81®. | 81D6 | 81OV | 21 @Y sieq 3
LLD9 | qL®s | 91D9 | 94Ds | 1@ | 21D | 81 @S | s1@sS | 91Dy | 91 @s | 21Or | 1@y | L@y | 1@y | IOV | OV | 9OV sieq g
SL@LL |81 DL |81 DL (81D (81D 1L [81D0L |81 D01 | 81P6 | LD | 81D | 8108 | LD | 81D | 81D | 81D | 1@ | 81D seq 9
2OV | @y | 2@y | 1@y | 1@V | 21@F | 2@y | 2@y | 21@v | 21@y | 21@v | 1@V | 1@y | 21 @y | 11@F | 21@F | OV sieq g
9®@oL | 9@o0L | 9@oL | 9®0L | 9056 9@s6 |Z1@1LL |21 @1l |71@o0L [Z1@01L | 21 @6 | 71 @6 | 71 @8 | 21@s8 | 21®2 | 21@2 | 21 @9 sieq vy
£eg’l ceg’l cegl cee’l €851 £85°1 000T 000 cegl £ee’l £85°'L €851 eeel eee’l 9171 19171 0001 YOOH
000°S 000G 000°S 000°G 000°¢ £80°F £80F 91 91 91¢ 0057 0052 116'L l16°) 057’1 000} 0001 d
005’1 0SZ'L 005’1 0sZ'L 0SZ'L 0SZ') 0sZ'L 0SZ') 000°} 0sZ'L 000°L 000°L 0001 000°L 0001 0001 000°L N
000G 000G 000°S 000°S 000G €807 £80°Y JLIR 1181 0052 0052 L1671 2161 1161 1181 11871 ey W
0658L | 00Z8L | 00GZL | 0SLZL | 0S¥'9L | 00s€lL | 0062L | 00€ZL | 0021l | 0OF'LL | 0006 0058 0008 0009 009G 006°¢ 009°¢ 1
T6L°9 £2€°9 L9 856°G Tr0'9 529G 80.L°G Z62°S SISY LT 005 ¥ €807 191F 06.€ ££8°¢ Ly 005 ¥ o)
20.L°¢ 199°¢ £85°¢ AL R g5v'e S.E°C Z62°¢ 80z szl £80°C 000°¢ 218 ££82 052 199 £85T 0052 g
0009 0009 005°S 005G 000G 000G 0S¥ 0057 0057 000 005 005 000 000°€ 0057 000 0051 4
005°¢ 000°¢ 000°¢ 005C 0052 00SZ 0057 00SZ 0052 000Z 0002 000 000 000C 000 000 000 1
005'9L | 000'9L | 00S'SL | 000GL | oosvL | ooovl | ooselL | oooel | 000ZL | 00SLL | 000°LL | o0s0L | oo0OL [ oOSE 0006 0006 0058 M
008 0’62 082 0.2 092 0'6Z 042 0'€Z 022 0Lz 002 0'6L 08l 0L 091 0'GL oYl H

713318 ONIDHOINIFYH ONY SNOISNIWIC HO F7gVL

2l ©
o "
N, ©
W &
o2 W
N

I

—

<L
WN’L
C o=
ZE
Z<S
= 0
EZ s
EUB
x OO
x =
w X o
>00
wo
o
T

pd

<L

O

N

S| E
Wiz 525
Wi See
Nis ==
8 &2
N
A\ &%




(SLNIWIHINOIY NOIS3A HO4
SNOILYOI4ID3dS LOASSYIN 33S)

0=~
G80'0 = U
(xew)Bz10=v

‘ONIQVOTDINSIZS v

oNIaITs
08'0 = ONIAITS Y04 HOLOVd IONVINHO4Had = @

4od 0ZL = LHOIIM LINN 3ALLD3443 A

.CZ = NOILOIM4 TIVM 40 J1ONV Q
o€ = NOILOIYd TYNYILNI 40 FTONV = &

S3did ANV S3INLONYLS ONITIINOvE
04 MOYHO4E TIAVHO ‘FdAL

DATE OF ISSUE

DECEMBER 2016

DRAWING NUMBER

E 305.7.0

ROCK FOUNDATION,
LEVEL BACKFILL, SURCHARGE

'S31L43dONd 110S 11140V z
1sd 00009 = >n_ 0,0 = 4010V4d NOILOIYS
5 ) ‘JOHUVYHOHUNS AVO1 JAIN sd 072
1sd 0007 = 4 18d 00002 = ALIOVAYO ONIYYIE AIHOL0V4 =b T4M0vE 13ATT
‘ALTYONOD AIDHOANITY 'S '$31143d0¥d TI0S NOILVANNO4 "€ 'SNOILIANOD ONIAVOT T114X0vd .F 1sd 0vzZ
JOHYVYHOHENS T1I4XOVE 13ATT ‘NOILYANNO4 MO0
SH3LINVEVC NOIS3A dINNSSY
"9S 10§ [fem
Buposfes 03 .1oLd teduibug [pa1uy291000 Yum stoewieled ubisep uLiuoo snul eubiseg '
‘sayaur ur ase sieq Buraioguto jo sburoeds 7
"9SIMIBYI0 PalIdads SSajun 1994 Ul 848 SUCISUBUIP IV L
IS9I0N
zees 6208 LLZL 758L 060. ££89 1169 8029 G765 3109 Z6.S L6¥S 118y 098% L65¥ 8zcy vior | 4sd) *“p
ainssald Buriesg [0S wnwixep
sy (454 88¢ 09¢ ove 108 orz £ez 861 z8l 9/l £el sLL Y0l 96 68 9/ 1) 19938
<l zl ol 60 60 60 20 20 20 L0 L0 L0 L0 90 90 90 50 (/. PA) 83010U0D BupoO
4 9z 5T &4 A4 1z 0T gl Iy’ 9'L Sl vl b Tl [y 0l 60 4/ .pA) 83010U0D WS
sjeLia)ey Jo seniuend
8L@0L (81 D0L (81 DLL (81Dl [81D0L | 81 D6 | 81 D8 |81 D8 | 81 D8 | 81 D@L | 81DL | 91 D9 | 31 D9 | 81D | 81 D5 | 81 Ds | 81 Ds sieq 3
81@s | s1@s | 81 DS | 81@s | 81@Ds | 81 DS | 81DV | 81DV | 81 @V | 31 @Y | 51OV | 81OV | 8L @PV (81D Vv | LDy | 2L OV | 2L O¥ sieqa
31@oL | 91D6 |81D0L |21D0L | 21D6 | 231D | 21D | 21 D8 | 81D, | 21 DL | 91 D9 | 81 Ds | 81 @S | 51 @S | APV | 91DV | 31DV sieq 9
N0y | @y | 210y | @y | L@y | ®@% | 2@y | Dy | @y | 1@y | 1@y | 2Dy | 2@y | 21 @v | 1@y | 21OV | 21Oy sieq g
L@ |21 DL [zZ1@oL |21 @0l [Z1@o0L |[Z1PoL | 21 D6 | 21 D6 | 71 @8 | 71 @D8 | 71 @8 | 21 @2 | 21@9 | 71 @9 | 71 @9 | 21 @9 | 21 DS sieqy
0007 0007 ££8'l €681 €681 £€8'l €85 £8G°) £eel £eel £ee’l 911 000') 0001 000'l 000} ££8°0 MOOH
£80'% £80'% 000'S £80' £80'% 91 005°C 005 005 116} 116°L 005’1 005’} 0SZ'L 0sZ'L 05Z'L 0sZ'l d
0sZ'l 0SZ'l 05Z'1 052’1 0sZ'l 0sZ'L 000’} 000'} 000} 0001 000'} 000’} 000’} 0001 000'L 000’} 000’} N
£80'Y 91°¢ £80°Y £80'Y 91'¢ 0057 005°T 0057 L16°) 116} 005l 052’1 0sZ'1 0sZ'1 000l 000} 000} w
00591 | 006'SL | 0095l | 000Gl | oov¥L | oog€l | 000'LL | 00SOL | 000°OL 0056 00Z°2 0089 00v'9 005 00Z¥ 009C v 1
80Z'S 6LV £eey 11L6F 005 £80F 9L% 0SZ¥ ££8'e I16°S 00S¢ £80°¢ 191°E 0SZ'S ££8'7 LWe 000 fo)
6L 20.L°¢ 199°¢ £86°¢ 005°¢ e ££g¢e 0sZ°¢ 91 £80°¢ 000°¢ L16T ££9C 0SLT 199C £86C 005 g
005V 005y 005V 000 000'% 000 005°¢ 005°¢ 005°¢ 000'¢ 000°¢ 000°¢ 000°¢ 0057 0057 005°T 005°T v
005'Z 005°C 000'C 000 000'Z 0007 000'C 000 000 000'Z 0007 000C 000 000'Z 0007 000C 000 1
00S°¢L | 000°€L | 000°¢L | 00§'ZL | 000°ZL | 00S°LL | 000°LL | 000°LL | 00S°OL | 000°0L 0056 000'6 000'6 005'8 0008 00G°L 000°2 M
008 062 082 022 0'9Z 0'52 02 0'€Z 02 0'LZ 002 06l 0'8L 0Ll 091 05l 0'vL H
7331S ONIDHOANITH ONY SNOISNIWIC 40 F1aV.L

assDO7| CANTILEVER RETAINING WALLS

17

p:
ision

ighway Divi

~7

4

GONSTRUGTION
STANDARDS




"G3LON ISIMYIHLO SV LdIOX3T WA TIVL3a
1YY QYVND WYIE FHHL OL ATddV OSTV I¥IH NMOHS STIVLId 9

"SNOILVOI=IO3dS QYVANVLS
335 SAOHLIW NOILONYLSNOD ANV STYIYILY ‘NOILJINOSIA ¥O4 'S
0°04'L0¥ 3-0°'G'L0Y 3 NO NMOHS ¥V STIVLIA ¥IHLO ¥ ONOT.0:6 “1S0d X VLA
"ONITIVY JHL 40 30V4 IHL O119:9 480 M
ONOTV SINIWFUNSVIIN FHY NMOHS QHVND AVMHOIH 40 SHIONIT € S SVSHTO6 8IS ——= _ ONIIVY _
(.Z/L 12 SAYMTV SI LHOIZH b 3LON) ‘Z-Z NOILOIS ¥O4 "L F.2/L _ _ <
8- LHOI3H ONV V38 3R9HL OL IONVHO ‘NVIGIN NI 30V1d NIHM 2 _ _ o .@_ _
"y3d33ls L <X — =
¥O HZIA} SI AVMAVOY HL OL INIOVFQY 3dOTS LNIWMNVENT .
3HL NIHM 318vOI1ddY SI NOILYTIVLSNI 40 QOHLIW SIHL 'L
'S3LON N
I T 00z10v3 M
|_ L 33sHX007g 138440 =
WY3E IIMHLHOH 05 4 4 8 R
'SNOILOIS A3dWV NI 03SN 38 OL 1SOd HLONTT Q¥VANYLS 4
"HdIN 05 NVHL

SS31.SA33dS HLIM SAVYMAVOY J04 ATNO SAN3 a3idng
"¥ILVIYO HO HAIN 0§ 40 d33dS

NOIS3A HLIM SAVMAVOY T1V NO SNOILO3S TVNINGTL
IVHAEVYNO INVITdNOD HSYIN HO € 13A3T 1S31 05€ d4HON

3A0EY NMOHS SAN3 ONIAY3T OL ¥VIINIS 038V 14 ANV d3dNVYE 38 OL 38V SAVMHOIH A3AIAIANN NO SAN3 ONINIVEL

S1SOd OL ¥VINIS 39 OL MV S1INOVHE - TIVY QHVND 40 NNY SNONNILNOD ANV NI GIDNVHONILNI 38 OL LON J4V SIdAL 1SOd - 0 OL "0 .£-9 A30VdS 38 OL S1SOd TV
—— 7
*.9-9 _._ _._ _._
*e 1 I O ) O O O O O
- e — | — il il il il il — il il il il il il 7N il il il
-
— _/ LVI\ —Z NOLLO3S TWNINNIL _
*oK 51 dNVY 30I1dS A IVI3A 338
AN3 HOVOYddY [ TIVY QYYND aI™INDIY [ AaN3 ONIIviL
Q3YINDIY INIWLYIHL NI HSVIN HO 0SE ddHON «
EIN
aNNOYD
>z
¥30INOHS 40 3903 >
M 3dO1S 40 4oL
T
0'€'L0¥ INO
— 0'€'L0¥ INO —— 319vL33s NOILO3S WNINYIL
[ Ol44v¥L 40 NOILOTHIQ ——=—
0°€'L0Y 3 NO = Nav1La3s
R = Y3 ¥O ONIDA3 .
a4no NI93g 1’110 3 NO Y38 "0 ONIOA3 'gdND AN —=
¥3AINOHS 40 3903 ~. T Z-ZNOILD3S 338
puly 7 Y <
o) L I I I I I I > I I I I I /YQ I I I I I Hu\

L'L"10O¥ 3 NO
Z—Z NOILO3S 33S
F.5°L€ LNIONVL

F.G°LE€ AANYND "VINOHIO

'QT(HNH HOLVA

?
N WX IV13A 338 |\
{

7628 "INJNNOITY TYINHON HLONIT IYAHON
IV YvNO d3-IN03d F5Z ‘NI ONITIVYEL

T
*
*

(V39 3IYHL Y04 %521 ANI HOVO¥ddY)
> FGCL1 AN3 HOVOYddY
a3-INO3Y ININLYIHL ANT HSYIN HO 05€ dHHON «

E 401.1.0

DECEMBER 2016

DRAWING NUMBER

DATE OF ISSUE

STEEL W BEAM HIGHWAY GUARD

of

p:

assDOT

7m

ighway Division

7

4

GCONSTRUGTION
STANDARDS

|




SHOULDER SURFACE

5.9

24"

VARIES™™ | 24" MIN

x f
w
a
-
2
o
5 7 — ¢
4l:
<& :
2135 %
513 2
SHOULDER SURFACE W 3 N
o
59" ISTE . I.T.
24" VARIES** | 24" MIN INA 4 R |
E ! PAVEMENT —”| N/
= MILLINGS g
g ¢ |
| T SECTION Z—7**
§(n' ‘;, . PAVEMENT MILLING MULCH
SIE
w < %
o™ 9
(O] =
o 59"
L S E_— LT 24" VARIES*** | _ 24" MIN
% T
g
N/ =
SLOPED EDGING e L ¢
SECTION Z—7** @ ;
SLOPED EDGING ALONG EDGE OF SHOULDER AND RAMPS % g f—
SEE E 106.5.0 FOR DETAILS OF SETTING SLOPED EDGING 2 2 g
= ['s}
SHOULDER SURFACE al¥ e LT
ol - re{prrretrrre
o
\/
AN Z—— VERTICAL CURB
SECTION Z—7**
VERTICAL GRANITE CURB OR BITUMINOUS
CONCRETE CURB ALONG EDGE OF SHOULDER
5igr
% WHEN PLACED IN MEDIAN, CHANGE TO 24" VARIES*™* | 24" MIN
THRIE BEAM AND HEIGHT TO TOP OF RAIL TO & '
2.8 1/2"¢1", g
2
% % SEEE 401.1.0 FOR SECTION Z-Z LOCATION % _ L ¢
Xk >k X VARIES ACCORDING TO POST MATERIAL ':_.j 5
<| :
g3 =
w < %
oy 9
SHOULDER SURFACE g -
w
I CAAY 4l CAAY IT

BITUMINOUS CONCRETE BERM

SECTION Z-—7**

TYPE "A" BERM ALONG EDGE OF SHOULDER
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SECTION E-E

SECTION D-D
SECTION POST 3

45" MAX.
ABOVE GROUND

ZmassDOT| STEEL W BEAM HIGHWAY GUARD [*G.TEE 0.

CONSTRUCTION BURIED IN BACK-SLOPE
STANDARDS POST LOCATION E 401.2.1¢c
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2 1/2]

2! 2

FOUR 1"x 1 3/4" SLOTS —w

THESE FOUR 13/16" —
DIA. HOLES ARE
NEEDED TO BOLT

74

| 4"

O/
Y
¥l
i

1

PLATE TO POST

1.3/4"

G POST

1/2" STEEL PLATE VIEW

(GALVANIZED)
BOLTED TO THE LAST THREE
POSTS BURIED IN BACK
SLOPE

7/8"

7/8"

e

13/4"

— 1" DIA. HOLE

SQUARE WASHER

(3/16" THICK GALVAN

IZED)

1/2" STEEL PLATE

[
2 ﬁ*

POST

|7 W BEAM

i s S S

PLAN VIEW

ALL BOLTS, NUTS AND WASHERS

ARE TO BE GALVANIZED

THREE 1" DIA. HOLES TO BE
FIELD DRILLED IN W BEAM
ELEMENT AND ATTACHED WITH

TS 2"
LONG EACH WITH ONE SQUARE\

WASHER AND HEX NUT

5/8" DIA. HEX. HEAD BOL

1" DIA. HOLE TO BE FIELD DRILLED

THROUGH W BEAM AND THROUGH

POST FLANGE. ALL BOLTS

ATTACHING PLATE TO FLANGE—
WILL BE 5/8" DIA. HEX. HEAD BOLT
2 1/4" LONG WITH ONE SQUARE

WASHER AND HEX

NOTES:

1. THE 1/2" STEEL PLATE SHALL CONFORM TO THE
REQUIREMENTS OF A-36. THE PLATE SHALL BE

BOLTED TO THE POST FOR THE

POSTS 1 AND 2 AND FOR THE LOWER RAIL OF POST
3. POSTS 1 AND 2 ARE BURIED IN THE CUT SLOPE.

2. FIELD DRILLED HOLES SHALL B
RICH PAINT.

(BOLTED)

¢ POST—

8"

W6x9 POST
6'-6" LENGTH

~

X=>)<

1/2" STEEL PLATE

>— OFFSET BRACKET

HOLES

1/2" STEEL PLATE ATTACHED TO POST

OFFSET
BLOCK

_

—

f—— Q" ———]

1/2" STEEL PLATI

/0

N
o

\

_~
| —

)

SQUARE

— 1/2" STEEL PLATE

WASHER AN

2" —=—

END VIEW OF POST 3

BOLT PLATE TO POST WITH FOUR
5/8" DIA. HEX. HEAD BOLTS. BOLTS

ATTACHING PLATE TO RAIL ONLY
ARE 2" LONG WITH HEX. NUTS.

=~— W BEAM

. NUT

DRILL EXTRA
13/16" DIA. HOLES IN
POST FLANGE (TYP)

/

UPPER RAIL OF

E COATED WITH ZINC

FRONT VIEW

-

N5

W6X9 POST

END VIEW

1/2" STEEL PLATE BOLTED TO POST

ol s
4 — o

6'-6" LENGTH

DETAILS APPLICABLE TO
THE UPPER RAILS OF
POSTS 1 AND 2 AND THE
LOWER RAIL OF POST 3.

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE END ANCHORAGE
DETAILS FOR POSTS 1,2 AND 3

DATE OF ISSUE
DECEMBER 2016

THROUGH PLATE AND FLANGE ARE
2 1/4" LONG WITH HEX. NUTS. BOLTS

DRAWING NUMBER

E 401.2.1e




TYPICAL INSTALLATION"
A B C

W SECTION THRIE BEAM

ALL GUARDRAIL
CONFIGURATION \ . o o
SHOWN ON E 401.1.1 24"+ 3-8t 66"+ T
SECTION Z-2

NOTE: ALL MEASUREMENTS ARE FROM EDGE OF USABLE SHOULDER

FOR OVERHEAD SIGN PROTECTION

W SECTION THRIE BEAM
;\1 :szl_%iléOPE 24" % 33"+ 6-6"+ 7
411?1 :s4LFc|)|S=I|_zOPE 6-0" + 79"+ 11-0"+ 121" +
:SX :SGL%iIEOPE 160" + 179"+ 210"+ 291" +
* SEE E 401.1.0
*  SEE E 401.2.0
»~ massDOT DATE OF ISSUE
I Highway Div;sion of P Z TABLE OF OFFSETS FOR DECEMBER 201 6

CONSTRUGTION DRAWING NUMBER
STANDARGS HIGHWAY GUARD FLARED ENDS E 401.3.0
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15/16" x 1 3/4"

SPLICE BOLT SLOT (TYP.)

Q/ O ®
_______________________________________________ o
I [ap}
31/8" !
o6
13/16"
DIAM. HOLES
(2 PLACES) 15/16" OPTIONAL
DIAM. HOLES 3/4" X 2 1/2"
(7 PLACES) POST BOLT SLOT (TYP.)
. 50° (TYP.)
© IN FLAT
(a2}
N
% — >
O O 2
©
=°\° C_J
[Te]
N~
O O
O O s |5
~ @
%‘; O O O =
N~
/ Q O )
O < b
©
A —
@
(a2}
N
\ 4" 4" 8 1/2" 41/4" 4 1/4" 3"
N

NOTES: 1. BASE METAL THICKNESS = 1/8" (10 GAGE)
2. SEE E 401.41
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p
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STANDARDS

STEEL THRIE BEAM HIGHWAY
TERMINAL CONNECTOR
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W TO THRIE BEAM TRANSITION POST 6

3!_9" 3'_9"
SIDEWALK VARIES|24" MIN SIDEWALK VARIES|24" MIN
|
=T N
4" CONCRETE — 4 4" CONCRETE |
SIDEWALK SLAB o . SIDEWALK SLAB o .
N - - N - .
| 5% 4 | 4
= REREVEN N {7\ R ~ N <7\
= GRANITECURB | | | |5 \ — “GRANITE CURB | | i \
J[ »/_ TYPE VA5 |12 ™ »/_ TYPE VA5 RN
8" REVEAL 1= 8" REVEAL ' 'm
6" x 8" x 18" N 6" x 8" x 18" (i
WOOD BLOCK I WOOD BLOCK |1
OUT (TYP.) I : OUT (TYP.) | :
" 8" 11 "
WOoOoD POST—/ L wooD POST—/ L
THRIE BEAM POSTS 1-4 THRIE BEAM POST 5
3'_9" 3'_9"
SIDEWALK VARIES 24" MIN SIDEWALK VARIES 24" MIN
|
1":
4" CONCRETE _4N 4" CONCRETE
SIDEWALK SLAB & N . SIDEWALK SLAB .
| _1.5% \ /_ o | _1.5% / o
-s~’-'s~.-1~.-'s~'.-'s'~2\'_~_i'l . \{Lg TRINANS VI .\'_~.\] . — <7\
— GRANITE CURB [ | | |¥ — GRANITE CURB | | <
J[ /_ TYPE VA5 [ T /_ TYPE VA5 N
7 1/2" REVEAL 15 7" REVEAL 1
6" X 8" X 18" I Iz;j I —‘;-
WOOD BLOCK (. 6" X 8" woob BLockout | | |
OUT (TYP.) I : (STND FOR THRIE BEAM) | :
6" X 8" " 11
wooD POST—/ L wooD POST— L

W-BEAM POST 7

Highway Dlwslon

GONSTRUGT
STANDARDS

/’ massDOT]

O

BRIDGE RAIL TO HIGHWAY
GUARD TRANSITION AT
SIDEWALK - SECTIONS

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 401.5.6




‘ Jld4vdl 40
NOILO3HId 1S0d
"0°1Z°L0¥ 3 33S STVLIA LNO—M0078 ¥O4 ‘¥ Jld4vdl 40 WV3d1S NMOd
‘0°£°10% 3 33S STIVLIA 101S 1708 TIvY ¥04 ¢ NOILO3S TVNING3L »
*(SNOILOANNOD 3IS3HL LV a3sn 39 oL INOYH

SY3IHSYM ATVD AlS) 'vid ,¥/¢ 38 OL 1SOod T
‘NMOHS SV SNOILO3S 133lS ¥3AINOHS 40 dOL
«B%X.9M WOY4 d3lvoldavd 39 OL 1sod L

:SALON | %
D D =
o i

iy
S5

.8/S €2
.8/L 61

0 (I 2 awayy, |7

I e
(5] D Y
_ VBN :
A m g
N I
S1109 3011dS 3sn o 1 % _o w
S310H @3uols .8/l L x ,28/62 — N fi—is/L 1L S
E 3 K
NOILO3S TYNINYIL 1L b0 )
NV1d Ll% N
q— 023VEL 40 S|
/v -2 NOILO3HIAd Y N, 4 <
— .2/ 9 |[— _
o o AF

1NN d3SS3034 ANV
YIHSYM HLIM 1708 TIvd
ONOT .0l — CX9LW

y3I¥uvE NVIGIN ¥O4
a3viNd3y SV ‘SIT0H
11og via /¢

E 401.6.0

DECEMBER 2016

DRAWING NUMBER

DATE OF ISSUE

STEEL THRIE BEAM HIGHWAY
GUARD DETAILS

assDOT

Jm

achusetts Department of Transportation

ighway Division

7

4

GCONSTRUGTION
STANDARDS

|




V34 JI4HL 3H1L 404 SV
JAVS THL FdV AN3T
SIHL 404 SNOISN3INIA
TVNOILO3S-SSOHO IHL

JONVO ¢ = SSANMOIHL V1IN ISVE 310N

(dAL) SLOTS 1104 3211dS
W8I L X.9LSLD

//@E S1071S 1704 I011dS

ZILTXWIED

Nv3d M 3HL 04 SV
JAVS IHL IV ANT
SIHL 404 SNOISN3INIA

TVNOILO3S-SSOHO JHL

"NIN .C
7 NIN .2
= (o) [0]
o D o
: v 'R
~ q N
N (o) (0] -
P —— = o 3
M “ M
[5) i) o :
! 5 s
N N "NIN .2
Nw.e [ & |+ N
2 lg )3
N
- NG = ZIh b8 =
o JZE16 €L T

© | -
|, ©
o P
.8 |z
T g
o
S =
= <
O uw
>- M
g2
=0
IE
S o
= 2
o o
w -
T
n
N
S =
wls 58
i See
S
F R=
N
A\ &%




HIHSVM ANNOY NIV1d

XY 0°0Z'L0¥ 3 ANV 0°8'L0¥ 3 33S STIV.LIA LNO-XD079 ANV LSOd ¥Oo4 “L
IE T "53LON
.85 (NN
9L
1NN a3SS303Y ANV
+o/</nw( QUAVHL 4O gy, HIHSYM HLIM 1708 TIvy
N NOILO3NIA
o \O/ > ONOT.0L - ZX9LIN
i ® a v
= 1N0-30014 om_N_._m_zz<on
A0 D )
T | H.9L/G L
] ¥ .2ZE/S A D Qs
S RN 10718 1709 3211dS e
) \\a 5
| ~
NIW .7 o .8/ D ORIERN @
N
Wl l— \\T 2
—| | .ous D
ONO1T.0L - ZX9LI _/ \_ i u D
1709 TIvd | Tz _
107S 1709 Tivy S L
LNIOP ¥3d 8
3QIS INO $S3OTY T3 s170€ 301dS
d33a.91/L 'VId .9L/Sh g 3911dS IV
SLINIWHOVLLY TIvy o2
aNv $39I1dS ¥O04 1108 mz
” =l
~.] F|D JONVYITOL .04/ JONVYITOL .04/
8/ T F/LTL
"ATVO 38 OL SLNN ANV SL708 TV - CTY-F A T E T enT IV E = olge
//l} I~ — H-._
8 T d.9LG gz .8/ .88 3
_ u & .SS K 7 -SG9
w
N \Q/ 2 ; ////////% @ ¥.91/5)
= 2 E Q@ _
! S - 39nvo NT\ g5
¥3AINOHS 8 .
A0 RO 0 LNOAY TYOIMLIWNAS .
9L/S
ONOT.OMG L - ZXLIN
17049 3211dS TIVYd HONOYHL NOILO3S

‘Old4VdL 40 NOILO3HIA NI WYIHLSNMOQA dv1 ¢

WL e

c | ©
2 |

wo (@ .

28 2o

.3 oY

.3 FW

= |2
o

o

<

>

©)

=
=3
o
T A
=
AI
w <<
m
=

-

W

L

-

%)

N

S =
=
i See
S
F R=

N

A\ &%




'0°'0Z°LO¥ 3 33S SvIIA LNO—XJQ01g ¥04 ¢
*(SNOILJANNOD 3S3HL LV Q3sn 38 0L

SYIHSYM ATvD ALS) VId .#/€ 38 OL 1SOd T
‘'NMOHS SV SNOILO3S 133ls

«B6X,9M WO¥4 (d31vold¥8v4 38 Ol ISOd L

old4vdl 40 >
NOILO3dId

310N NOILO3S TYNINYAL
INO¥ 4

T ]

i
LR
& H
NEEEN b S \“
Ko<

1 P 1] \ \

ST

$ s

O N By 7S 2\

..o_\mr|*
‘'S1708 3I0NdS 3SN 'SITOH dILLOTS

8/ L x 91/s1

NOILO3S "IVNINY3L
NV'1d

_
Z
F/0 T — .2/l 8 —]

INN d3SS3034 ANV d3IHSYM
HLIM 1109 Ivd Qdvno
ONO1 0L — ZX9LN

1S0d

Iy
/|

8/1 L

JFF/C ¥-T

SYIIYYVE NVIGIN ¥O4
Q038 SV ‘SIT0H
1109 via v/¢

DECEMBER 2016

DATE OF ISSUE
DRAWING NUMBER

E 401.8.0

STEEL W BEAM HIGHWAY GUARD

POSTS AND TERMINAL SECTION DETAILS

assDOT

achusetts Department of Transportation

ighway Division

B7m
Ve =

GCONSTRUGTION
STANDARDS




STEEL THRIE BEAM RAIL

STEEL THRIE BEAM RAIL o
L g g g ROUND WASHER
I I / — HEX.NUT ¥ =
) 7 [
o
_~r —0- o~
. S 7T
] 3 3/4" BOLT HOLE< | B
~ ~
,; ! >O— 1
& & [
= &
U'D o
o ) AN /
H
@ o
. 3 \ M16 RAIL BOLT, 25 1/4" K
) o ©
it 2 E / LONG, 2 PER POST
8"X6" WOOD BLOCK — MIN. 2" THREAD
2113/16" LONG ~]
¥ |~
" U _/
/ 8"X6" WOOD POST
T REVISION R
CHANGE IN DEPTH OF
OFFSET BLOCK TO 8"
DOUBLE FACE POST DETAIL
STEEL BEAM RAIL BACK UP PLATE o
g & ROUND WASHER (CUT STEEL)
|-——| 3 —] I.._
N HEX. NUT |
8 » 3/4" BOLT HOLE ~_| | g
" S =0—|—
1 g — 3 ~_| ="
3 Y M16 RAIL BOLT 18" I
= \ LONG, 1 PER POST,
+H
E” N ~ MIN. 2" THREAD
o =
3 . x -
J 5 8"X6" WOOD POST
= 0 =
o 2 8"X6" WOOD BLOCK g
14 3/16" LONG
7
iy Nl
N N
*
SINGLE FACE POST DETAIL

* WHEN PLACED IN MEDIAN CHANGE TO THRIE BEAM, AND CHANGE HEIGHT

TO 2'-8 1/2"+1".

NOTES:

1. POST SPACING, APPROACH END & TRAILING ENDS ARE THE SAME AS THOSE SHOWN FOR STEEL "H" POSTS.
2. ALL NUTS, BOLTS & WASHERS ARE TO BE GALVANIZED.
3. ALL MATERIALS & DIMENSIONS OF FITTINGS NOT SHOWN ABOVE ARE TO BE SIMILAR TO THE CORRESPONDING

ELEMENTS SHOWN FOR STEEL "H" POSTS.

4. TERMINAL SECTIONS FOR DOUBLE FACE & SINGLE FACE GUARD RAIL ARE SHOWN ON DRAWINGS E 401.6.0, E 401.8.0

5. ALL SPLICES ARE TO BE MADE AT POSTS.

6. FOR THE TYPE OF WOOD & WOOD TREATMENT, OTHER MATERIALS & METHODS OF CONST., SEE STANDARD

SPECIFICATIONS & SPECIAL PROVISIONS.

7. FOR DETAILS OF SLOT IN BACK-UP PLATE SEE E 401.7.0 & E 401.8.0

8. BACK-UP PLATE IS PLACED BEHIND RAIL ELEMENTS AT INTERMEDIATE POSTS, i.e. NON SPLICE LOCATION.

9. STEEL POSTS ARE TO BE SUBSTITUTED AT THE SAME BID PRICE, FOR CERTAIN WOOD POSTS IN A WOOD POST
RUN WHEN CEMENT CONCRETE EMBEDMENT IS REQUIRED.

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

STEEL BEAM HIGHWAY GUARD

WITH WOOD POST
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6" x 4", 8.5LBS/L.F
STEEL "H" POSTS \
OR"C" POST w
-
nE
'_
L
L
n
w
SEE TABLE
PLAN
o
EXISTING

3500 PSI-11/2"-520 LB et

W CEMENT P =
Q CONCRETE ~" -
<< < 4

TI = MASONRY \. .
w - o0
w

| SURFACE

UNDERGROUND UTILITY, BRIDGE FOOTING

2" BITUMINOUS CONCRETE WALK
SURFACE IF EXISTING SURFACE IS

R A BITUMINOUS CONCRETE, OTHERWISE
e e CONTINUE 4000 PSI CEMENT CONCRETE
. (SEE MASSDOT SPECIFICATIONS FOR

Ta L7 DESIGN REQUIREMENTS) TO MEET
P - EXISTING SURFACE.
e

3 /— 3" SAND CUSHION

OR OTHER OBSTRUCTION
ELEVATION
DIMENSION OF CONCRETE ENVELOPE
HEIGHT OF EXISTING
SURFACE ABOVE TOP H
OF SAND CUSHION W L
HEIGHT OF SURFACE
ABOVE SAND CUSHION
1-0" - 1'-6" VARIES 1'-0" TO 1'-6" 2'-6" 2'-6"
1'_6" - 2'—6" VARIES 1'_6" TO 2'_6" 2'_0" 2!_0"
OVER 2"6" 2'_6" 1 '_6" 1 l_6ll

NOTE:

1. OFFSET BRACKETS ARE TO BE INSTALLED AND RAILS ARE TO BE MOUNTED AS SHOWN

ON DRAWINGS E 401.1.0 AND E 401.5.0 - E 401.9.0

2. NOT TO BE USED ON MORE THAN 2 POSTS IN A ROW.

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

MODIFIED HIGHWAY GUARD

POST INSTALLATION
WHERE STANDARD EMBEDMENT IS NOT FEASIBLE
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OPT

3/4" DIA HOLE FOR

NUT

FLAT WASHER

3/4" DIA HOLE FOR
5/8" DIA x 10" LONG
BOLT (TYP.)

IONAL 3/4" DIA HOLE

STANDARDS

N
" " C(\)
5/8" DIA x 10" LONG 1 30 " £
BOLT (TYP.) 4 5/8 ~
/ \O
N 7/8"—]
&
= [
©
=
ALY —
““““ W
\\/ 2
6"
116 TEse 1T 116" ﬂl\/ ~
| L A B
aao o W150 x 13.5
Yo} (oo}
N~
3/4"DIAHOLEFOR ————
5/8" DIA x 10" LONG 179 3/4
BOLT (TYP) | |
6"
P Y¥nassDOT DATE OF ISSUE
I HighwayDiv;sion o pore OFFSET BLOCKS FOR DECEMBER 2016

CONSTRUCTION | STEEL W BEAM HIGHWAY GUARD &™) 24¢2

E 401.20.0




3/4" DIA HOLE FOR
5/8" DIA x 10"

NUT (TYP.)

FLAT WASHER (TYP.)

3/4" DIA HOLE FOR

5/8" DIA x 10"
LONG BOLT (TYP.)
OPTIONAL 3/4"
DIA HOLE (TYP.)

LONG BOLT (TYP.) 134" 45"
e
|1
I3 // S(\O;
. | e
© — ©) 7!9/
- = ““““
) © /
- B \\ | 7/8"
~ ™~ —
| —
-
N ““““ 8"
g \\/ o /
~
L
. 458" . W150 x 13.5
11/16 B M 11/16
I S
& i
™ 0
3/4" DIA HOLE FOR B
5/8" DIA x 10" LONG
BOLT (TYP.) ——t—=—1 3/4"
LT—I
P Y¥nassDOT DATE OF ISSUE
I HighwayDiv;sion o portat OFFSET BLOCKS FOR DECEMBER 2016

CONSTRUCTION | STEEL THRIE BEAM HIGHWAY GUARD |™2" ~°7

STANDARDS

E 401.21.0




GUARD RAIL POST SPACING 3'-1 1/2" for 25'

[
[
’ ‘
f

| SEE NOTE #3 |
STRUCTURAL CONCRETE
INSERTS FOR 3/4" @H.S. BOLTS
(END POST OR ABUT)
B FACE OF
-
STRUCTURE ;

/7

54 1

59 |

7 7/

[ .
DIRECTION OF TRAFFIC TERMINAL CONNECTOR

NOTES:

WHEN PLACED IN MEDIAN,
CHANGE TO THRIE BEAM

* SEE BRIDGE STANDARDS FOR DETAILS; LAP IN DIRECTION OF TRAVEL.

AND HEIGHT TO
2-61/2"£1"

FOR DIMENSIONS AND DETAILS OF
CONC. ENV. SEE DRAWING 401.12.0

1. WHEN THE HIGHWAY GUARD POST FALLS ON THE FOOTING OF THE STRUCTURE AND THE DISTANCE FROM THE SURFACE TO
THE TOP OF THE FOOTING IS LESS THAN 3'-3" THE POST SHALL BE CUT AND SET ON THE FOOTING IN A CEMENT CONCRETE
ENVELOPE AS SHOWN IN DETAIL "A".

2. CONSTRUCTION DETAILS SHOWN ALSO APPLY TO WOOD AND CHARLEY (C) POST INSTALLATIONS.

3. THE DOUBLE RAIL ELEMENT IS TO CONSIST OF NESTING TWO (2) 12 GAUGE RAIL ELEMENTS FOR A DISTANCE OF 25', THE
SHORT RAIL (25') IS TO BE NESTED BEHIND THE CONTINUOUS RAIL, SEE SECTION B-B.

4. BACK UP PLATE NOT REQUIRED WHERE RAIL IS TO BE NESTED.

26" 3/4" -325 BOLTS (H.S.
4" LONG) WITH WASHERS
PLAN
A
| GUARD RAIL POST SPACING 3-11/2" FOR 25' | e
| SEE NOTE 3 L
714" 110 3/4"
734"
* \2 v —11/2"
TERMINAL CONNECTOR 3 I a4 |4 I 5 3y 3
\ (= = 1o 25/8"
(== (=] [0} 312 | .
- A D 2" RS
Ny o ~
L= L — (@] sz | =
/ — — / /(3 ) 25/8"
\ N
7/8" @ HOLES FOR
3/4" DIA. A-325M
BOLTS WITH
WASHERS
29/32"x3" SLOTS
3/4" x 3" POST:
BOLT SLOT
EXISTING GROUND LINE A
7T\ 7N 7T\ 7T\ 7N TTN
SEE NOTE #1
AND DETAIL "A"
ELEVATION
2'MIN _.._I
4000 PSI CEMENT CONCRETE V
ENVELOPE (SEE MASSDOT
SPECIFICATIONS FOR
14" B A-325M ELZ%(;L['JI";AL DESIGN REQUIREMENTS)
BOLTS (H.S. INSERTS FOR
4" LONG) 3/4" @ H.S. BOLTS EXISTING \7— | SURFACE
WITH WASHERS
NESTING PIER
FACE OF
/ FOOTING
STRUCTURE
4
3" SAND CUSHION 1
SECTION A-A SECTION B-B DETAIL "A"
2 RAILS SEE NOTE #1

/’) massDOT

p
Highway Division

GCONSTRUGTION

STANDARDS

STEEL W BEAM HIGHWAY GUARD
TERMINAL CONNECTORS ON EXIST.
BRIDGE W-RAIL LEADING END AT
ABUTMENTS & END POSTS

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 402.2.0




MASONRY BRACKET FOR TYPE SS HIGHWAY GUARD RAIL

ABUTMENT FACE \

DIRECTION OF TRAVEL

GUARD RAIL POST SPACING 3'-1 1/2" FOR 25

END POST

3/4" @ H.S. BOLTS
(4" LONG)

4" MIN.
12"+

N\

i
v |

I BRACKET\_
7 /

POST\

¥
|

Loy

TERMINAL SECTION

EDGE OF SHOULDER j\

NOTES:

_

ELEVATION

1. FOR BRACKET DETAIL SEE DRAWINGS E 402.4.0 AND E 402.5.0
2. FOR NESTING DETAIL SEE DRAWING E 402.2.0
3. BACK UP PLATE NOT REQUIRED WHERE RAILING IS NESTED, SEE SECTION B-B DRAWING E 402.2.0

PLAN
DIRECTION OF TRAVEL
ABUTMENT FACE 25'
END POST NEST THE RAIL
4" MIN. (SEE NOTE #3)
g
SEE NOTE #1 1o 31 12" i
T 1 s
S—=m-=|ele = < R o] 2 2 N
T |oto—o——°
&———— |91 9 —<°—*°
[ X
214 3/4"+1"
1'-9 5/8"+1" DOUBLE
RAIL
TERMINAL SECTION
GROUND LINE _— <
POST W6 x 8.5
6-3" LONG
FOOTING |

p
Highway Division

GCONSTRUGTION
STANDARDS

/’) massDOT

INSTALLATION OF STEEL W BEAM HIGHWAY
GUARD (TRAILING END) AT EXISTING BRIDGE

ABUTMENTS AND END POSTS (W-RAIL)

DATE OF ISSUE
DECEMBER 2016

DRAWING NUMBER

E 402.3.0




Typ, M4 6 3/8"+ | —L6"x4"x3/8", 32" LONG
ELs wAw /
__— SEEDETAL'A
&
x ~
i
= w
N 8 o) — m|
: 1 1
[} == | |
I|le — -
S
RIS a .
O ~
b
- L |
o
’\\ ] w
[aa]
o
| — T w
. 5 k& 8
O I g
z ) S oo
S . o s | =z
o9 > = ol =
=T N s © [
8w w <
= - ;_ = [T 1 ]
S o £S5 2 S H :
a3z o s 3 = [
ac3 5 5B ¥
< E ~ o <~ —
W - X L i
245 5 5 g
FZa o < o
* @) <=‘:l
| = A
o Q
=z =
L// — o @
- [[e] —
Sy .
™ ~
* —
3l 3 Se==
5 alg @ — m| ‘
N w
?| L T
Tle ]
= 0
Y| o X .
SIS © =
N
o \
3/8" \ L6"x4"x3/8", 32" LONG
PLATE SEE DETAIL "A" CUT SQUARE
FOR WELDING

\

6"x4"x3/8" ANGLE

DETAIL "A"

* |FBOLT IS THRU EXISTING HWY. GD. RECESS THAT IS FILLED WITH CONCRETE
ADD THE DEPTH OF RECESS TO THE 4" LENGTH OF INSERT SIMILARLY

TO 3/4"BOLT
NOTES:

1. ALL EXISTING HWY. GD. RECESSES TO BE FILLED WITH EPOXY CONCRETE.
2. ALL WELDING IS TO BE DONE IN THE SHOP

/’) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

MASONRY BRACKET FOR STEEL W BEAM [ > =~

DECEMBER 2016

HIGHWAY GUARD ON ABUTMENTS AND s ovaes

END POSTS (TRAILING END) E 402.4.0




2'-8"
_._4"4 8 | 8" | 8 |t
}
| | | |
| | | |
13 1/4" 7/8" @ HOLES FOR M20 H.S. BOLTS
4" LONG STRUC. CONC. INSERT*
O— —B— —o—  —
| | | |
|
PLAN - BACK PLATE
28 7/8"+
O S B S T ( 2
| | | | 1
—D- O —O- —O— |
| | | |
3/4"@ HOLE FOR M16 H.S. BOLT FOR PLATE
ATTACHMENT & GD.| RAIL ATTACHMENT | |
- O —®O- O |—F =
3 | | |
| | | |
—O- - —O- -0 |—F
| | | |

PLAN - FRONT PLATE

*
IF BOLT IS THRU EXISTING HWY. GD. RECESS THAT IS FILLED WITH CONCRETE
ADD THE DEPTH OF THE RECESS TO THE 4" LENGTH OF INSERT AND SIMILARLY

TO 3/4" @ BOLT.

&
L L,

/’) massDOT

Highway Division

GCONSTRUGTION

STANDARDS

MASONRY BRACKET FOR STEEL W BEAM
HIGHWAY GUARD ON ABUTMENTS AND
END POSTS (TRAILING END)

DATE OF ISSUE
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E 402.5.0
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MASONRY BRACKET FOR TYPE SS HIGHWAY GUARD RAIL

ABUTMENT FACE \

3/4" @ H.S. BOLTS

4" MIN.

]

R

| N
(4" LONG) —%ﬂ % I BRACKET

|

POST

s

TERMINAL SECTION

N

7

MODIFIED TERMINAL END

FOR 25 FEET.

(MODIFIED)
EDGE OF SHOULDER ———
7/
PLAN
DIRECTION OF TRAVEL
ABUTMENT FACE 25
END POST NEST THE RAIL
g
MODIFIED .
TERMINAL SECTON\ L V4 ISR —— < (
¥ 5 4 4 4
"=
| 0 4 o < 612 1" ra -
DOUBLE_/
SEE NOTE #1 RAIL
GROUND LINE—/ [
POST W6 X 8.5
6'-3" LONG
FOOTING
ELEVATION
SEE NOTE 37
19 1/2" | {
NOTES:
| 6"R 1. FOR BRACKET DETAIL SEE DRAWINGS
E 402.9.0 AND E 402.10.0
| | 2. FOR NESTING SEE DRAWING E 402.7.0
_0- _0- 3" 3. STANDARD TERMINAL END MAY BE CUT
. . AND FINISHED IN ACCORDANCE WITH
! ! f STANDARD SPECIFICATIONS.
) 4. BACKUP PLATE NOT REQUIRED WHEN
——61/2"— RAILING IS NESTED.

5. GUARD RAIL POST SPACING 3'-1 1/2"
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STEEL THRIE BEAM HIGHWAY GUARD
(TRAILING END) AT EXISTING BRIDGE
ABUTMENS AND END POSTS
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END WALL

6 3/8"
Tvp, 4 L 6"X4"X3/8", 32" LONG
3/8"
_— SEEDETAL'A" | !
* =-H |
'_ =
: J ¢
o439 = h f
T T ==
[SERN
T o
BEi* |
=
/ RAIL WASHER
. o 18 CUT SQUARE
S e FOR WELDING
8 7} 5 w B
& T (S S \
3 s I 2
£S5 o s 3 @ % -
N 2rz w 3 o bw 2 L 6"X4"X3/8
] [o)Ne] = < ' = o) s ~
a-- i < w r
<k % o [O TS [ Lo
ghr- =z ©O <9
23 @ ez =om DETAIL "A"
FZa 3 x 0O s
T o 1 x Q =
* [0) i o=
Zz + H
% 5 =
2 & =
I 2 L
“L
o 2 \
LB RAIL WASHER
= re}
H o)
| o
H .
U)_ —
T
w %
*B IrS =
o oI =+ I
aQ
T { &
O =
N

e |

3/8"
PLA

—] 1"+

\ Z L 6"X4"X3/8", 32" LONG
SEE DETAIL "A"

* |F BOLT IS THRU EXISTING HWY. GD. RECESS THAT IS FILLED WITH CONCRETE
ADD THE DEPTH OF RECESS TO THE 4" LENGTH OF INSERT SIMILARLY
TO 3/4" BOLT.

NOTES:

1. ALL EXISTING HWY. GD. RECESSES TO BE FILLED WITH EPOXY CONCRETE
2. ALL WELDING IS TO BE DONE IN THE SHOP
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MASONRY BRACKET FOR STEEL THRIE
BEAM HIGHWAY GUARD ON ABUTMENTS
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NOTES:

1. THIS INSTALLATION SHALL BE USED WHEN THE EXISTING SAFETY WALK IS 18" OR LESS.

2. TIMBER BLOCKS AND SPACERS SHALL BE SPACED AT 6'-3" OR LESS ON CENTERS. A MAXIMUM
OF TWO NON-STANDARD POST SPACES FROM 6'-3" TO 2'-6" MAY BE USED TO ADJUST THE RAIL
INSTALLATION TO MATCH THE BRIDGE LENGTH. PLACE NON-STANDARD POST SPACES ADJACENT
TO EACH OTHER WITH ODD PANEL LENGTHS IN THE CENTER OF THE BRIDGE.

3. ATTACH THE PROPOSED THRIE BEAM RETROFIT TO THE EXISTING PARAPET WITH TWO 5/8"9d ASTM
A307 THREADED BOLTS, NUTS, WASHERS, TIMBER BLOCKS AND SPACERS BY DRILLING HOLES
THROUGH THE PARAPET. ALL HARDWARE ITEMS SHALL BE GALVANIZED.

4. THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, FURNISH AND INSTALL THE RETROFIT
GUARDRAIL WITH THE TIMBER BLOCKS, SPACERS AND WASHERS AS REQUIRED TO THE PARAPET IN

ACCORDANCE WITH THE TRAFFIC STANDARDS AND ALIGN THE FACE OF THE GUARDRAIL WITH THE
FACE OF CURB (1/4"+).

5. "THRIE BEAM EXPANSION SECTIONS" SHALL BE INSTALLED AT EACH BRIDGE EXPANSION JOINT.

6. INSTALL A DEMOUNTABLE REFLECTORIZED DELINEATOR (GUARDRAIL) IN THE UPPER VALLEY OF THE
THRIE BEAM AT EACH FIFTH POST.

7. THE EXIT END APPLICATION SHALL ONLY BE USED ON DIVIDED HIGHWAYS. FOR ALL OTHER
APPLICATIONS, THE ENTRANCE END APPLICATION SHALL BE USED AT BOTH ENDS OF BRIDGE PARAPET.

8. WITHIN THE LENGTH OF THE APPROACH AND DEPARTURE TRANSITIONS THE GUARDRAIL SHALL
EXTEND IN A STRAIGHT LINE FROM THE BRIDGE WITH NO KINKS OR ANGLES VISIBLE. WHERE
TAPERING IS NECESSARY TO MATCH THE OFFSET OF THE EXISTING GUARDRAIL IT SHALL BE DONE
BEYOND THE APPROACH AND DEPARTURE TRANSITIONS AND HAVE A 15:1 TAPER RATE.

9. WOOD OR COMPQOSITE OFFSET BLOCKS SHALL BE INSTALLED WITH NEW AND RESET SECTIONS OF
GUARD RAIL.

» DATE OF ISSUE
,/2assPOT| GuUARDRAIL RETROFIT ON DECEMBER 2016
CONSTRUGTION BRIDGES (NOTES DRAWING NUMBER
STANDARDS ( ) E 402.9.3




g
A Al VARIES*
A 2 1/4"-4 3/4"
5
5" Pgn 5
| | B |
A
10-1/2" 10-1/2"
f t
T 10"RTYP  §H|&
10" R TYP ]
~ ~ 84° n<: °
] ] Z|®
b /\55" ™ A550 Tl
—~sww—| "RTYP | S 84 R
By
55°
. %l 1
. SYMMETRICAL SECTION 1"RTYP >

ASYMMETRICAL SECTION °

= 1 ] % 1 ]
A e
o N
< _
'y X 2 &t A
= J\\ . ! _‘\\ . I
E o
PLAN PLAN
SYSTEM A H
NORMAL 21/4" 2'-8"
TALL 3 1/4" 3'-6"

NOTES 1. ALL EDGES SHALL BE ROUNDED WITH A 1" RADIUS EXCEPT AS SHOWN

N

FOR DOWEL CONNECTION DETAILS SEE E 402.13.0.

3. FOR REINFORCING SEE E 402.11.0 FOR SYMMETRICAL SHAPE AND

E 401.12.0 FOR ASYMMETRICAL SHAPE.

4. ALL CONCRETE IS TO BE FIELD COATED AFTER FINAL INSTALLATION WITH A

CONCRETE PENETRANT/SEALER. CAST IN PLACE CONCRETE SHALL CURE NOT
LESS THAN 28 DAYS PRIOR TO COATING.

5. LIFT HOLES USED ONLY ON PRECAST BARRIERS 13' AND LESS.

* VARY "A1" RELATIVE TO "H1" WHILE MAINTAINING 55° AND 84° BARRIER ANGLES.

A1=4-3/4" MAX., H1=4"-7" MAX.

/’) massDOT
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VARIES

5"

11"
1/4" PREMOLDED JOINT FILLER

4" SLAB CAST IN PLACE

2 2 [’ 2 [’ NEY

SEE

/

DETAIL"A" L—"

\\‘550

\

/ 4000 PSI CEMENT CONCRETE.
84° P /—

_— GRAVEL BORROW

A\
CEMENT CONC. ——\

10 1/2"

/1/2" BARS @ 12" E.W. /

2" @ LIFT HOLE
ON BARRIERS 13' OR LESS

1" @ PLAIN BAR DOWEL
SEE DRAWING E 402.22.0

(SEE MASSDOT SPECIFICATIONS
FOR DESIGN REQUIREMENTS) \

:

GRAVEL

g

12" 12"
GRAVEL
SPECIAL BORROW* SPECIAL BORROW*

SYSTEM A H
NORMAL 2-3/8" 2'-8"
TALL 3-11/32" 3-6 1/8"

* SAME DEPTH AS UNDER ROADWAY.

4" THICK

1/4" PREMOLDED
JOINT FILLER

DETAIL "A”

**BARRIER CAP BUILT USING 4000 PSI CEMENT CONCRETE (SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS).

NOTES:

1. ALL LONGITUDINAL BARS TO BE CONTINUOUS FOR BOTH PRECAST BARRIERS AND CAST IN PLACE BARRIERS.
2. USE MINIMUM COVER OF 1 1/2", UNLESS OTHERWISE INDICATED.
3. ALL CONCRETE IS TO BE FIELD COATED AFTER FINAL INSTALLATION WITH A CONCRETE PENETRANT/SEALER.

CONCRETE SHALL CURE NOT LESS THAN 28 DAYS PRIOR TO COATING.

4. FOR REINFORCING DETAILS SEE E 402.21.0

5. FOR DOWEL DETAILS SEE E 402.22.0

6. TAR PAPER TO BE PLACED INSIDE LIFT HOLES AND BARRIER JOINTS.

/’) massDOT

p
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F SHAPE CONCRETE BARRIER
WITH CONCRETE SEPARATOR
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— Q" ~— — 6" [~—
ANGLE RAIL STIFFENER
(ON CONSTRUCTION SIDE ONLY)
A <
O | O
[o ) o ' o ) o]
/[ / N\

A <«

ELEVATION VIEW

(CONSTRUCTION SIDE)

N.T.S.
SCREW ANCHOR (x6 EACH BARRIER)

9 114" —=—=

32n

TRAFFIC SIDE

SCREW ANCHOR

%" X 7" SCREW ANCHOR WITH FACTORED DESIGN
STRENGTHS IN 4,000 PSI CONCRETE WITH A 6 /"
EMBEDMENT AS FOLLOWS: A MINIMUM 11,820 LBS
IN TENSION AND A MINIMUM 25,455 LBS IN SHEAR.

| 24n |

SECTION A-A

TEST RESULTS
MASH 3-11 ON CONCRETE:

1. INSTALLATION LENGTH: 20 SEGMENTS

2. DYNAMIC DEFLECTION AT BASE: 59.0"

3. PERMANENT DEFLECTION AT BASE: 59.0"
4. WORKING WIDTH: 81.4"

NOTES:

1. SEE MASSDOT DRAWING # E 403.2.0 FOR
CONNECTION AND BARRIER DETAILS.

2. FOLLOW MANUFACTURER'S INSTRUCTION FOR
INSTALLING SCREW ANCHORS.

/) 'm. D T DATE OF ISSUE
massPOT|  EMPORARY CONCRETE BARRIER | DECEMEER 2016
CONSTRUGTION RETROFITTED TO MASH TL-3 ORAWNG NOWBER
STANDARDS 1/2| E 403.8.0




106"

PLAN VIEW

82"
61
47"
26
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6" X 4" X }5" ANGLE

ASTM A709 GRADE 50
CHARPY TESTED TO MINIMUM 15 FT/LBS AT 40°

i
L »B
ELEVATION VIEW /
J1"TYP x 6
l% \

ZJ SECTION B-B

GALVANIZED

ANGLE DETAILS

/) massDOT

p
Highway Division

GCONSTRUGTION
STANDARDS

DATE OF ISSUE

TEMPORARY CONCRETE BARRIER DECEMBER 2016

RETROFITTED TO MASH TL-3 PR
22| E 403.9.0
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CUT CONDITION

FILL CONDITION

UNDISTURBED AREA

RETAINING WALL

PROPOSED CUT SL!

MINIMUM OFFSET-
6 FEET TYPICAL,
BUT MAY VARY
DEPENDING ON
CONDITIONS

ORIGINAL
GRADE

NOTES:

1. CONSTRUCTED WALL MATERIAL
SHALL BE PER SPECIFICATIONS.

2. WALL MATERIAL MAY BE DRY LAID
BALANCE WALL OR SLOPE PAVING.

3. WALL CONSTRUCTION SHALL NOT
COMPROMISE ROOT SYSTEM (BURIED
STRUCTURES, SUCH AS MSE OR
GEOGRID MAY BE USED FOR FILL BUT
NOT CUT CONDITIONS).

/— PROPOSED FILL SLOPE

DRIP LINE

RETURN WALL
INTO SLOPE

%\\ UNDISTURBED AREA

o

SECTION VIEW

TAPER RETAINING WALL INTO SLOPE

TREE CANOPY TREE CANOPY

RETAINING WALL

RETAINING WALL

O (ALIGNMENT VARIES) (ALIGNMENT VARIES)
UNDISTURBED UNDISTURBED
AREA AREA

CuT CONDITION|

| FILL CONDITION

PLAN VIEW
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REPLACEMENT OF BOUND BROKEN OR LOST WILL BE INSCRIBED WITH THE YEAR BOUND
POINT WAS ESTABLISHED.
BOUNDS LOCATING NEW CORNERS WILL BE INSCRIBED WITH THE YEAR NEW CORNER WAS

ESTABLISHED.

ALL LETTERING TO BE
12" V SUNK LETTERS

—
b T ey |
- &5
[32] - <
—_— ~
o 4=
/
3 P
5o E.G. OPPOSITE
—~ N H FACE WITH "S"
5= o1 FOR CORNER
. ON MEDFORD-
o 1 | 8 9 O STONEHAM
T 5 LINE.
\ ®
\opposmz FACE
HAMMERED L‘NE7
UND
P A2 RO
cronP T
RN
+l
Y
OPTIONAL- HAMMERED 6&)
OR ROUGH SAWED
- m E?
5 =
82 = I-II—J
pd pd
< <
' n'e
O O
\\\
STATE LINE CITY OR TOWN CORNER

NOTES:
1. TOP AND 4 SIDES FOR A DISTANCE OF 12" TO BE HAMMERED SMOOTH.
2. IN SPECIFIED LOCATIONS, MONUMENTS MAY BE HAMMERED SMOOTH ON TOP AND 4 SIDES ABOVE GROUND LINE.

3. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS SEE STANDARD SPECIFICATIONS.
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