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(100, 200, 300, 400 OR 500 SERIES)
SECTION 1 (100 SERIES)
HIGHWAY DESIGN AND PAVEMENT DETAILS
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DRAINAGE
SECTION 3 (300 SERIES)
CEMENT CONCRETE, MASONRY STANDARDS
SECTION 4 (400 SERIES)
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SECTION 5 (500 SERIES)
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DESCRIPTION DRAWING

NUMBER
SECTION 1
HIGHWAY DESIGN AND PAVEMENT DETAILS

LIMIT OF MUCK EXCAVATION. ...t E 101.1.0
ROCK CUT SELECTION. ...ttt E 102.1.0
METHOD OF ROUNDING SLOPES- CUT AND FILL SLOPES...................... E 103.1.0
METHOD OF STEPPING SURFACE AND BASE COURSE LAYERS........... E 104.1.0
TRANSVERSE JOINTS AT EXPANSION JOINTS......otiiiiiieiiiecieee e E 104.1.1

LOCATION OF SAW CUT FOR TRANSVERSE JOINTS
AT BRIDGE ABUTMENT .....oitiiiiiiiiiiiiii e E 104.1.2
SCORED CEMENT CONCRETE PAVEMENT AT RAMPS..........ccoooviiiiinnn 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 . ... et aa e E 105.3.2
FREEWAY ENTRANCE RAMP DETAIL - PAVEMENT MARKING
INSTALLATION AT GORE AREAS . ... et 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 A, e, E 106.1.0
HOT MIX ASPHALT CURB S ... e E 106.2.0
METHOD OF SETTING VERTICAL CURB......cooo i E 106.3.0
METHOD OF SETTING SLOPED EDGING.... .o E 106.5.0
INT ER S E CT I IONS ... e E 107.1
WHEELCHAIR RAMPS LESS THAN 12'-4” SIDEWALK......cooviiiiiiiiciiiieianns E 107.2.0
WHEELCHAIR RAMP ON NARROW SIDEWALK WITH
DETECTABLE WARNING PANEL. .....ooiiiiei ettt eee e eae e E 107.2.1
WHEELCHAIR RAMPS GREATER THAN 12'-4” SIDEWALK..........ccovvvvinnen.. E 107.3.0
WHEELCHAIR RAMP FOR ONE CONTINUOUS DIRECTION
OF PEDESTRIAN TRAFFIC . ...ttt e e e eae e E 107.6.0
WHEELCHAIR RAMP WITH 3" CURB REVEAL. ..., E 107.6.3
“T"INTERSECTION WHEELCHAIR RAMP ..., E 10764
DETECTABLE WARNING PANEL FOR WHEELCHAIR RAMPS
AND STANDARD RAMP TERMINOLOGY ..., E 107.6.5
WHEELCHAIR RAMP WITH LANDSCAPING STRIP....ooeee, E 107.6.9
SIDEWALK THROUGH DRIVEWAYS WITHOUT CURB RETURNS 6'.......... E 107.7.0
SIDEWALK THROUGH DRIVEWAYS WITH CURB
RETURNS 2' CURB CORNERS. . ...t E 107.8.0
RESIDENTIAL DRIVEW AY S .ot E 107.8.1
CURB TRANSITION LENGTH FOR WHEELCHAIR RAMPS.........ccoevviin E 107.9.0
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NUMBER
SECTION 2
DRAINAGE
CONCRETE BLOCK CATCH BASIN. ..., E 201.3.0
PRECAST CONCRETE CATCH BASIN . ... E2014.0
PRECAST CONCRETE CATCHBASIN TUB....c.ooieieeeeeeee e, E 201.5.0
CATCH BASIN FRAME . ... e, E 201.6.0
HOOK LOCK CASCADE GRATE- FLOW FROMLEFT ..o, E 201.7.0
HOOK LOCK CASCADE GRATE- FLOW FROMRIGHT ..., E 201.7 .1
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM LEFT-

A S S EMB LY DE T AILS ..ot e et e et e e raeeas E 201.9.0
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT-

A S S EMBLY DE T AILS ..o ettt e e eaaaees E 201.9.1
HOOK LOCK BAR GRATE . ... ettt et ie e e e e E 201.10.0
FRAME AND HOOK LOCK BAR GRATE- FRAME ASSEMBLY DETAILS..... E 201.10.1
DROP INLET GRATE ... e e e E 201.11.0
CATCH BASIN HOODD ... e e, 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 INDEPTH........ccccovvvvuninn. E 202.4.0
SPECIAL MANHOLES FOR 36” TO 84” DIAMETER R.C. PIPE.................... E 202.5.0
MANHOLE FRAME AND COVER - A FRAME. ..o E 202.6.0
MANHOLE FRAME AND COVER -B FRAME.. ... E 202.7.0
MANHOLE COVER DET AILS . ..o ettt E 202.8.0
CON CRETE COLLARS . .. e e et E 202.9.0
DROP INLETS TYPE A - PRECAST CONCRETE TYPE B -

CON CRETE BLO CK . e e e i E 203.1.0
DROP INLETS TYPE AF - PRECAST CONCRETE TYPE BF -

CON CRETE BLO CK . e e E 203.2.0
DROP INLET TYPE Cooooooo e e e, E 203.3.0
DROP INLET TYPE CF .o, E 203.4.0
DROP INLET TY PE Dottt et e et e e eaa s E 203.5.0
DROP INLET TY PE D ..ot ettt et et e e e e aenaes E 203.6.0
FLUSH DROP INLET THR O AT ..ttt et e e e e eannaes E 203.7.0
GU T TE R INLE T .. ittt ettt et et e e et e et e et e e e e e e e e e e e e aeeaanees E 204.2.0
DRY STONE MASONRY LEACHING BASIN.. .o E 205.1.0
CONCRETE BLOCK LEACHING BASIN. .. .ot E 205.2.0
CORRUGATED STEEL METAL PIPE - TABLE OF

MINIMUM WALL THICKNESS . ... e, E 206.1.0
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NUMBER
SECTION 2
DRAINAGE CONT.
CORRUGATED STEEL METAL PIPE ARCH - TABLE OF
MINIMUM WALL THICKNESS........ooiiii e, E 206.2.0
CORRUGATED METAL PIPE UNDER FILL SLOPE..........cccoiiiiiiiiiiieie E 206.3.0
CONCRETE AND FIELD STONE MASONRY PIPE ENDS
FOR 87 TO 307 PIPE.......cciteiiiiie e E 206.4.0
QUANTITY TABLES FOR CONCRETE AND FIELD
STONE MASONRY PIPE ENDS.......ooiiiiiiiii e E 206.4.1
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR
COMBINATION PIPES UP TO 307 ...ttt E 206.5.0
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR
307 TO 84” PIPE CULVERTS.....oooiiiiiii e E 206.6.0
STONE PIPE ENDS FOR PIPES 24” AND LESS INDIA. ..o E 206.7.0
REINFORCED CONCRETE PIPE FLARED ENDS.........coooiiiiieiiiie, E 206.8.0
STANDARD METAL END ... E 206.9.0
CONCRETE SPLASH PADS..... .ot E 208.1.0
SUBDRAIN . ..o e E 209.1.0
DITCH CHECK DAMS FOR EROSION CONTROL.......ccccooiiiiiiieeniiiiiiees E 210.2.0
HAY BALES AND SILT FENCES FOR EROSION CONTROL.............ccce...e. E 210.3.0
HALF CIRCLE CCM PIPE WATERWAYS.........oo e E211.1.0
PAVED WATERWAYS AND APRON........ottiiiiiiii e E 211.2.0
PAVED WATERWAYS ... E 211.3.0
SECTION 3
CEMENT CONCRETE & MASONRY STRUCTURES
CEMENTED STONE MASONRY WALL......coooiiiiiiiii e E 302.2.0
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED
CONCRETE SLAB. .....coiiiii e E 303.1.0
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED
CONCRETE SLAB DETAILS.....coiiiiiiii e E 303.1.1
CEMENT CONCRETE STEPS 1/2....cciiiiiiii e E 304.1.0
CEMENT CONCRETE STEPS 2/2........ccooiiii e E 304.2.0
TYPICAL CANTILEVER RETAINING WALL SECTION.......cccceiviiiiiiriien. E 305.1.0
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS,
SLOPING BACKFILL. ...ttt s E 305.2.0
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE............ooiic E 305.3.0
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DESCRIPTION DRAWING

NUMBER
SECTION 3
CEMENT CONCRETE & MASONRY STRUCTURES CONT.
CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS,
SLOPING BA CKEFILL ..ot e ettt tr et e e e e e e e aneeas E 3054.0
CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE..... ..o E 305.5.0
CANTILEVER RETAINING WALLS ROCK FOUNDATION,
SLOPING BA CKFILL ..o e e E 305.6.0
CANTILEVER RETAINING WALLS ROCK FOUNDATION,
LEVEL BACKFILL, SURCHARGE.......coo e E 305.7.0
SECTION 4
HIGHWAY GUARD RAIL & FENCES
STEEL W BEAM HIGHWAY GUARD ...t E 401.1.0
STEEL W BEAM HIGHWAY GUARD SECTIONS. ...t 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
P L AN VI E WV ..o e e e e E 401.2.1a
STEEL W BEAM HIGHWAY GUARD BURIED IN
BACK-SLOPE POST LOCATION . ..ottt ae e e E 401.2.1b
STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE POST LOCATION . ..ottt et te e ie e e E 401.2.1c
STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE ANCHORAGE DETAILS. ...t E 401.2.1d
STEEL W BEAM HIGHWAY GUARD BURIED IN BACK-SLOPE
END ANCHORAGE DETAILS FORPOSTS 1,2AND 3. E 401.2.1e
TABLE OF OFFSETS FOR HIGHWAY GUARD FLAREDENDS.................... E 401.3.0
STEEL THRIE BEAM HIGHWAY GUARD RAIL DETAILS.......coovi, E 401.5.0
BRIDGE RAIL TO HIGHWAY GUARD TRANSITION. ..., E 401.51
BRIDGE RAIL TO HIGHWAY GUARD TRANSITION SECTIONS................... E 401.5.2
STEEL THRIE BEAM HIGHWAY TERMINAL CONNECTOR ....ovvoviiiviienn, E 401.5.3
BRIDGE RAIL TO HIGHWAY GUARD COLLAPSING TUBE .......covvvevvinn. E 40154
BRIDGE RAIL TO HIGHWAY GUARD AT SIDEWALK ... E 401.5.5
BRIDGE RAIL TO HIGHWAY GUARD AT SIDEWALK SECTIONS................ E 401.5.6
STEEL THRIE BEAM HIGHWAY GUARD DETAILS......cooiie e, E 401.6.0
STEEL HIGHWAY GUARD TRANSITION BEAM ... E 401.6.1
STEEL W BEAM HIGHWAY GUARD RAIL DETAILS ... E 401.7.0
STEEL W BEAM HIGHWAY GUARD POSTS AND
TERMINAL SECTION DETAILS ..., E 401.8.0
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NUMBER
SECTION 4
HIGHWAY GUARD RAIL & FENCES CONT.

STEEL BEAM HIGHWAY GUARD WITH WOOD POST........ccccciviiiiiieiienn E 401.10.0
SPECIAL BASE ANCHOR FOR HIGHWAY GUARD

INSTALLATION ON CONCRETE.........cciitiiiiiiieeiei e E 401.11.0
MODIFIED HIGHWAY GUARD POST INSTALLATION WHERE

STANDARD EMBEDMENT IS NOT FEASIBLE ..........ccccoiiiiiiiiieies E 401.12.0
STEEL THRIE BEAM HIGHWAY GUARD MEDIAN - BARRIER..................... E 401.16.0
OFFSET BLOCKS FOR STEEL W BEAM HIGHWAY GUARD.............cccce..... 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).....coccovviiiiiiiiiiiiiees E 402.4.0
MASONRY BRACKET FOR STEEL W BEAM HIGHWAY GUARD ON

ABUTMENTS AND END POSTS (TRAILING END)......cccovveiiiiiiiiiiiiiees 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.. .o e E 402.8.0
MASONRY BRACKET FOR STEEL THRIE BEAM HIGHWAY GUARD ON
ABUTMENTS AND END POSTS (TRAILING END).....cccovvivieiieiiiiiiiee, E 402.9.0
GUARDRAIL RETROFIT ON BRIDGES (PLAN VIEW)......ccccoiiiiiiiiiie, E 402.9.1
GUARDRAIL RETROFIT ON BRIDGES (DETAILS)....cccvvieiiiiiiiiieeeeeee E 402.9.2
GUARDRAIL RETROFIT ON BRIDGES (NOTES) ...coiviviiieeieieiieeeeee e E 402.9.3
F SHAPE CONCRETE BARRIER . . ..o, E 402.10.0
F SHAPE CONCRETE BARRIER SYMMETRICAL SECTION
REINFOR CING DETAILS . ..o e e E 402.11.0
F SHAPE CONCRETE BARRIER ASYMMETRICAL SECTION
REINFOR CING DET AILS . .. oottt et e e raa e E 402.12.0
F SHAPE CONCRETE BARRIER DOWEL DETAILS......coooiooiiiciciii E 402.13.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR............. E 402.20.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR
REINFOR CING DET AILS . ..ot ettt et araa e E 402.21.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR
DOWEL DET AILS . ..o i E 402.22.0
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DESCRIPTION

SECTION 4

HIGHWAY GUARD RAIL & FENCES CONT.

PRECAST PORTABLE CONCRETE BARRIER 1/3......c.ccccevciinennne.
PRECAST PORTABLE CONCRETE BARRIER 2/3.........cccccccveeenne.
PRECAST PORTABLE CONCRETE BARRIER 3/3........ccccccvcuveennne.

PRECAST PORTABLE CONCRETE BARRIER FOR USE WITH

WIND BARRIER, FENCE OR PED. RAIL 1/4.......ccccciiiiiiiiin,

PRECAST PORTABLE CONCRETE BARRIER FOR USE WITH

WIND BARRIER, FENCE OR PED. RAIL 2/4.......cccccciiiiiiiinnn,

PRECAST PORTABLE CONCRETE BARRIER - TYPICAL

PEDESTRIAN RAIL DETAILS  3/4.....oveiiiiiiiiiiie e,

PRECAST PORTABLE CONCRETE BARRIER - TYPICAL

MODIFIED PEDESTRIAN RAIL DETAILS 4/4........ccooiiiiiinenne,
CHAIN LINK FENCE (SPRING TENSION WIRE) .......ccovoviiiiiiiieeene,
CHAIN LINK FENCE (SPRING TENSION WIRE) ........coceiiiiiiiiiineene.
CHAIN LINK FENCE (PIPE TOP RAIL) ..oviiiiiiiiiiiiiiecc

CHAIN LINK FENCE DETAILS OF CABLE ATTACHMENTS

& POST BASES.... .
CHAIN LINK FENCE - SWING GATE........ccoiiiiiiie e
CHAIN LINK FENCE CANTILEVER GATE ....ooviiiiiiiiiie
CHAIN LINK FENCE MOUNTED ON GUARD RAIL........cccoociiiinenne.
CHAIN LINK FENCE POST DETAILS ...

SECTION 5
MISCELLANEQOUS

WETLANDS PROTECTION ACT SIGN......coutiiiiiiiiiiiiiiiiieceeeenn
TREE WELLS ... ... e
SETTING RURAL MAILBOXES........outiiiiiiiiiiiiiieee e

DEMOUNTABLE REFLECTORIZED STATION MARKER AND

PROJECT MARKER........coiiiiii e
BOUND LETTERED GRANITE ..o

DRAWING
NUMBER

............ E 403.1.0
............ E 403.2.0
............ E 403.3.0

............ E 403.4.0

............ E 403.5.0

............ E 403.6.0

............ E 403.7.0
............ E 404.1.0
............ E 404.2.0
............. E 404.4.0

............ E 404.5.0
............ E 404.6.0
............ E 404.7.0
............ E 404.8.0
............ E 404.10.0

............ E 501.1.0
............ E 502.1.0
............ E 504.1.0

............. E 505.1.0
............. E 506.2.0
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6" SHOULDER

R

e

E
B %% B

HMA SURFACE
COURSE

HMA BASE COURSE

3-LAYERED SURFACE AND 2 -LAYERED BASE COURSE

6 SHOULDER

|
HMA SURFACE
COURSE
I =
‘g\ }7 ﬁl HMA BASE COURSE
I

2 - LAYERED SURFACE AND 2-LAYERED BASE COURSE

SHOULDER

MAX.

HMA SURFACE
COURSE NS ) %_ |
HMA BASE COURSE ] (

RN )\

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 /1assPOT) ETHOD OF STEPPING SURFACE
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1/16" TO 1/8" | 12

SEALANT
SAWCUT

*OVER BRIDGE JOINTS MAX.
DEPTH 1-1/2"

*21/2"

BONDBREAKER TAPE

SEENOTE1 — |

1/8"

NEW HOT MIX ASPHALT OVERLAY
THICKNESS AS PER PROJECT DESIGN

HOT MIX ASPHALT TRUING AND LEVELING COURSE
(THICKNESS VARIES BY PROJECT NOT INCLUDED IN  ——
THICKNESS SPECIFICATION OVERLAY)

. 4

EXISTING S
TRANSVERSE| ¢« 4-

JOINT :
A

- ab
[

<
EXISTING _
i |PORTLAND| o -, & .
CEMENT | .- -4 ¢
CONCRETE| . . - '
-|PAVEMENT

b a

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.
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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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*  TRANSITION LENGTH SHOWN IS MINIMUM.
(SEE E 107.9.0R)

%% TOLERANCE FOR CONSTRUCTION £0.5%

0"REVEAL — —3/4" REVEAL — 6" REVEAL
DETECTABLE " " *
WARNING PANEL LAOTMIN. 6-0" MIN — —6" CURB WIDTH
LANDING/TURNING AREA ‘
1.5%%**
LEVEL WITH STREET J ® 0 0
: ‘ 7.5%%* z
z —~2 SIDEWALK =
= ©
2 \ o
©
-kz X CLEAR PATH OF TRAVEL OF 3' MIN. REQUIRED
s ¥e
= o
o )
© ~
6" REVEAL
SIDEWALK
6" CURB WIDTH
X
-
g N 79 |
% N\ CROSSWALK (7
()
(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

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

"T" INTERSECTION

DATE OF ISSUE
JUNE 2014

WHEELCHAIR RAMP

DRAWING NUMBER

E 107.6.4




LEVEL LANDING
TRANSITION RAMP TURNING AREA TRANSITION RAMP
STANDARD SIDEWALK SEE PANEL — STANDARD SIDEWALK
24" DEPTH OF DETECTABLE DETAIL
WARNING PANEL BELOW

O 0O 0|j0O0O0OO0OO0O0OO0O0|l0OO0o|lOO

O 0O 0|j0O0OOO0OOOOjoojo O

O 0O 0|0 0O)0O OO0 OO O0O'00|O0O0

FLARE ooooo’oooooooooo FLARE

O 0O 0OJO OJO O O O O O O OJO O

= T ] e e e [

R RANOE VR

! N
6" DEPTH OF PLAN ——— rRavPTO | GUTTER LINE
CEMENT CONCRETE : STREET :
| TURNINGAREAIN |
NORMAL CURB REVEAL ~e—|—=— TRANSITION CURB | STREETFORAPEX | TRANSITION CURB ~e——#=— NORMAL CURB REVEAL

| RAMPS AND RAMPS |

| NOTALIGNEDWITH

L CROSSWALK _ _ 4

TYPICAL INSTALLATION

Q. ©,. 9
f \ 1.6"-2.4" 9
z

v/

1.6"-2.4"

—lo_oo-

DETAIL OF DETECTABLE WARNING PANEL

50% TO 65% 0.2"
OF THE BASE DIAMETER i

L

SECTION A-A

NOTE:

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.

I’/) massDOT| DETECTABLE WARNING PANEL | 2"

» JUNE 2014
Highway Division

CONSTRUCTION FOR WHEELCHAIR RAMPS AND  [srame woveer
STANDARDS STANDARD RAMP TERMINOLOGY E 107.6.5
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WITH CURB RETURNS

2' CURB CORNERS
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| - 20
— 16' —
L=6'-3"
PC (\\70’ PC
~7
< Q\\72' /< 'i
n ‘ 3 : \—R=4‘ 2
_________ I W N s A R T B
BACK OF SIDEWALK
OR LOCATION LINE
10 FT SIDEWALK LAYOUT
- 29' —
~—— 16" ———— =
© L=4"9"
PC (\\70’ PC
D
5% )
TE 3" \_R=30' :;
_____________________ o _Mll\l_.I_ 4 _5_>'-_0_"_S_|DE\LVA_LK__________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

» maSSDOT JUNE 2014
@@mﬁg{@"@gﬁ@w RESIDENTIAL DRIVEWAYS
STANDARDS E 107.8.1
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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
o
- |5
Y |w
N7
2
|
w
o
<
'_
= _
g~
w o
82
[m) n
2 g
S |w Q.
Z |W =<
=2 ge
- »
) F
g 1 x|
<3 %3
w |
oz
El<
s>
]
T
5 IN MIN.

WEEPHOLE

(OPENING TO BE PRECAST
IN RISER SECTION)

SEE NOTE #2

I

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.

N

MORTAR ALL JOINTS

PROVIDE "V"
OPENINGS

OUTSIDE OF PIPE
+2" CLEARANCE

1" CLEAR *

3-0" MAX. (STANDARD)
7-0" MAX. (DEEP SUMP)

™~

! &

*

*%

SEE DRAWING E 202.4.0 FOR BASE DETAILS

MINIMUM DEPTH OF SUMP TOBE 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

*kk

MIN. 0.12 SQ. IN STEEL

PER VERTICAL FOOT,
PLACED ACCORDING TO
AASHTO DESIGNATION M199

/’) massDOT

p
Highway Division

GONSTRUGTION

STANDARDS

PRECAST CONCRETE

CATCH BASIN

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 201.4.0




/7 FOR GRATE SEE DRAWINGS E 201.7.0 - E 201.11.0

24" MIN.
SQUARE OPENING **

FOR FRAME SEE DRAWING E 201.6.0

BRICKS MAY BE USED FOR
GRADE ADJUSTMENTS.

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

Z|x
8 g o FRAME TO BE SET IN
= Qla / FULL BED OF MORTAR.
o w
0| \
-
wl e
g 3 6" MINIMUM
~|O /
zlo @ 2"
© | X
T (% 8
=l ] 1
o= D|lw
Elg il R WEEPHOLE }
e
E mE OUTLET PIPE PIPE TO BE SET
< % S SEE NOTE #2 IN FULL BED
z |z & OF MORTAR
= o = - ]
’ A L
48" + 1" DIAMETER S
o O
i}
= @
4T
— <
7] o n X
it * = = O
z =3 &3
§ % o % = O
2| W 2 =
W n T
é a = o E
== 2 32
o % (&) < w
w| = & w 2
n <
6" MINIMUM 5 o S 5
— 5" MINIMUM N 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

GONSTRUGTION
STANDARDS

PRECAST CONCRETE
CATCH BASIN TUB

DATE OF ISSUE
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E 201.5.0




TYPICAL GUTTER LINE f

| 1 14"

77777777777777777 E

N

14

OTE - FOUR FLANGE

FRAME SHOWN. MAY
ALSO BE SUPPLIED AS

. | | THREE FLANGE FRAME
114" GUTTER SIDE | = WITH THIS FLANGE
— Y —t REMOVED
| \

NOTE - ALL CORNERS
) ARE RECESSED AND

7/8" (MIN) — BELOW MACHINED SEAT —— GUTTERLINE

A A

i

19"(MIN)

FOUNDRY ' "NAME"

MM/DD/YY  CL XXX

MACHINE TOLERANCES:

V/MACHINED SEATS (4) REQUIRED

CLASSIFICATION:

FLAT AND IN PLANE WITHIN .010"

TOTAL INDICATOR READIN

3/4"

11/16"

AN

G

241/4" ———— =

N.T.S.

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

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

-E e
o] ) ’; T

1/2" }

4 1/2"(MIN)

7
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
M306

SHALL CONFORM TO AASHTO

/’) massDOT]

p
Highway Division

GONSTRUGTION

CATCH BASIN FRAME

STANDARDS

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 201.6.0




t 19/16"

——— 237/8" =
11/4" ——— | ———
GUTTER SIDE
11/4" 1 —— | 3/16" —— . 21/4" *
[ LterT ] [ Frow —=|]
47/16" * u
i N )
2
11/16" z
23 7/8" c 2 c
b = |
>
S I O o JHE
37/16" @
E LIFT FROM | | THIS SIDE |
* - 4 1/16"
—— 1"
FLOW ———%
SECTION C-C

CLASSIFICATION:

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

—
& ]
) _
7
] \:l \j
I ] _ CAST BACK
FACE WITH
MOLD DATE
— AND PART NO.

WEIGHT: 265 LBS.

AASHTO HS 20 PROOF LOAD

NOTE: IDENTIFYING INFORMATION

SHOWN ON FRAMES

END VIEW N.T.S.

—m— 412"

e LFH 11/4"
1
]
%
]

—

14/4" [

—— 1.1/4"

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

L

Once grate is
set in frame,

torque bolt ¥y
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

” %

412"

21/16"

W * 3 5/8"

Machine tolerances:

MIN

Surfaces noted Vmust

be machined flat and
in-plane within .010"

& GRATES TO BE

CAST WITH FRAME AND GRATE

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.

I’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

HOOK LOCK CASCADE GRATE
FLOW FROM LEFT

DATE OF ISSUE
JUNE 2014
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END VIEW

————————————— 23 7/8"
4 1/2"
N.T.S. —— [——
11/4" ——— [—-—
" — D" ——
1114y 3/16 GUTTER SIDE
A ' ==mm Sl L '
* L]
47/16" ‘ ] {
11/4"
11/16"_
. C Tumbler should
2 be set at 1 1/4"
C Z C below
23 7/8" % machined grate
L 2 J C seat for
PPN N o] I R | —
0] installation.
Once grate is
; 1 9/16" set in frame,
r torque bolt Y
37/16" @ turn past snug.
" LIFT FROM I THIS SIDE |
? 2 1/4"—m— |——— ?
FLOW
~—=! 4 1/1g"
< LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:
'———— 9 7/8"
5/8" x 5" ST. STL. BOLT
5/8" ST STL. FLAT WASHER
CAST IRON TUMBLER
D ST. STL. CAPTURE NUT
STAINLESS STEEL GRADE 304
SECTION C-C !
ROUNDED
Y/ L/ 1/8"
* R7"1 (
* 1
21/16"
WEIGHT: 265 LBS. MIN 3 5/8"
AASHTO HS 20 PROOF LOAD 412"
S |
| L | L L 25.0°
_ _ | [
' ' —
CAST BACK' V= | — — — _ CLASSIFICATION:
FACE WITH ;yi = = = CAST IRON - SEE STANDARD
MOLD DATE o V] SPECIFICATIONS
AND PART NO. b L WITH NO BLACK ASPHALT CASTING TOLERANCES:
é — — — D COATING ALLOWED SHALL CONFORM TO AASHTO
] ] ] M306
— - —| | =—r—
[ L1 NOTE: CASCADE GRATE ONLY TO BE

NOTE: IDENTIFYING INFORMATION
SHOWN ON FRAMES & GRATES TO

Machine tolerances:

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

BE CAST WITH FRAME AND GRATE

USED ON FACILITIES WHERE BICYCLE

TRAVEL IS LEGALLY ALLOWED.

/’ massDOT]

Highway Dlwslon

GONSTRUGTION
STANDARDS

HOOK LOCK CASCADE GRATE

FLOW FROM RIGHT

DATE OF ISSUE
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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
By / INFORMATION. | 1 1/4"
d: 11/4" —e=—
GUTTER SIDE| 15/16" —m %
: 7]
V4 _erT | [Froy —=— %
T [T
= d
Al g N A B
< 2
4 : Lt
2 " —
-E— === —g - 25 3/4 1
<
33" MIN. § &
; Ol i
@ll
Crrron 1| |L_ s ]
1
MM/DD/YY CLXT'(X N.T.S.
i SECTION B-B
B!
- 241/4" ———————»— AASHTO HS 20 PROOF LOAD
SECTIONA-A | 537/g"

o
\J \J \J \J
15/16"

—~— 22

24" MIN

—

LOCK TU
(1) REQU
5"ST. STL,

MBL
IRED

5/8" x T
5/8" ST STL. FLAT WASHER
————— | CAST IRON TUMBLER
== © ST. STL. CAPTURE NUT
1 STAINLESS STEEL GRADE 304
= = = CLASSIFICATION:
] CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED
— — — 1k
] ] [ Tumbler should be set at 1 1/4" below machined grate seat
| s for installation.
>4
= = = Once grate is set in frame, torque bolt Y4 turn past snug.
|| WEIGHTS:
| | 3-FLANGE FRAME 240 LBS. MIN
= = 4-FLANGE FRAME 270 LBS. MIN
B-1 GRATE 265 LBS. MIN
CASTING TOLERANCES:
NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED SHALL CONFORM TO AASHTO
AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED. M306

NOTE: IDENTIFYING INF

ORMATION SHOWN ON FRAMES & GRATES TO

BE CAST WITH FRAME AND GRATE

OF

/’ massDOT]

Highway Dlwslon

GONSTRUGTION
STANDARDS

FRAME AND HOOK LOCK CASCADE

DATE OF ISSUE
JUNE 2014

GRATE - FLOW FROM LEFT
ASSEMBLY DETAILS
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G——— FLOW
FRAME MAY BE INSTALLED

B WITH THIS FLANGE REMOVED
' FOR CURB INLET. FOUR
GUTTER SIDE FLANGE IS SHOWN. ~ SEE
DWG E 201.6.0 FOR MORE
— INFORMATION. E 11/4"
/ Cem ] [—ron]
B , CLASSIFICATION:
| CAST IRON - SEE STANDARD
A p : A SPECIFICATIONS
c || | WITH NO BLACK ASPHALT
t G |||E ' * COATING ALLOWED
e T B B P e
< = :
33" MIN (| |B '
g ° | 7 2534
T ]
A -
T
MM/DD/YY CL XXX
: AASHTO HS 20 PROOF LOAD
' N.T.S. ——— 15/16"
|—> B
- 33" MIN /=
|- 241/4" SECTION B-B
SECTION A-A - 237/8" —— ] *

< : : ; o i
—-——————— 22" ——
11/16 Li 24" MIN 4#

LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:
5/8" x 5" ST. STL. BOLT
5/8" ST STL. FLAT WASHER
R CAST IRON TUMBLER
0]  ; ST. STL. CAPTURE NUT
STAINLESS STEEL GRADE 304
‘i L |
<=§ : : : Tumbler should be set at 1 1/4" below machined grate seat
L for installation.
B LH L L
__E l: — — __ Once grate is set in frame, torque bolt Y4 tumn past snug.
L WEIGHTS
Il | — —_ —il | —— 3-FLANGE FRAME 240 LBS. MIN
J J 4-FLANGE FRAME 270 LBS. MIN
B-2 GRATE 265 LBS. MIN
CASTING TOLERANCES:
NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED SHALL CONFORM TO AASHTO
AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED. M306

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

I’ massDOT| FRAME AND HOOK LOCK CASCADE ™" 7\ %014

Highway Dlwslon

CONSTRUCTION GRATE - FLOW FROM RIGHT SRAWING NUMBER
STANDARDS ASSEMBLY DETAILS E 201.9.1




FLOW

i
33/8" |
A LI | L
: wl  93m"
| o
Sf) | A 3/8'
Qg5 |5 I 1 El o 21" £ !
e 58 |2 HEE 5 .. | 15
v =Rp e 1 — | 237/8 1 1
G | o | -
@ m | =
O ! o
m ' 3
' = | —
: 6 3/8"
33/8 | - 4
‘ r N ([N ([N
— 1 1‘/4"
237/8" —————— =
120 316 N.T.S.
| "
T Tr 1/4" WEIGHT: 205 LBS. (MIN)
— 1 1/4] { _ | NOTE: IDENTIFYING

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

jT
T

GRATE

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

\
mom |
o~ MMIDDYY  CLYOX py E AASHTO HS 20 PROOF LOAD
v/
CLASSIFICATION:
CAST IRON - SEE STANDARD
SPECIFICATIONS
[_ WITH NO BLACK ASPHALT
v COATING ALLOWED

CASTING TOLERANCES:

Machine 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.

/’ massDOT]

Highway Dlvnslon

GONSTRUGTION
STANDARDS

DATE OF ISSUE
JUNE 2014

HOOK LOCK BAR GRATE DRAWING NUMBER
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

MORE INFORMATION.

]

|

. AJANNOA

3

33" MIN.

ol |-|-|-|—rl\ QINE
SUTTEN SIUE
|
i

w
o
o
@
I
=

1+ CL XXX

MM/DD/YY

FOUNDRY| "NAME"

A <!

24 1/4"

237/8"

A
T

15/16"

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

GRATE

T

25 3/4"

L

SEE DWG # FOR MORE INFORMATION
ON GRATE GEOMETRY.

24" MIN
33" MIN

—

AASHTO

®©
\

HS 20

CL XXX

PROOF
LOAD

M306

LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:

5/8" x 5" ST. STL. BOLT
5/8" ST STL. FLAT WASHER
CAST IRON TUMBLE

ST. STL. CAPTURE NUT

STAINLESS STEEL GRADE 304

CASTING TOLERANCES:
SHALL CONFORM TO AAASHTO

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

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

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

Once grate is set in frame, torque bolt

1 turn past snug.

WEIGHTS:

3-FLANGE FRAME
4-FLANGE FRAME

A-4 GRATE

ROCK IN FRAME WHEN ASSEMBLED.

240 LBS. MIN
270 LBS. MIN

205 LBS. MIN

/’ massDOT]

Highway DIVISIOI‘I

GONSTRUGTION
STANDARDS

FRAME AND HOOK LOCK BAR
GRATE-FRAME ASSEMBLY DETAILS

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 201.10.1




FLOW

SNiEilEilEEElETE Rl EE A Z
A
. I I A S D
= EHTETTBEINHENERTTEITTE E = — 27
? LT
o
[ e
' \_/ \_/ [ _/ _/ _/ \ \_/ _/ \_/ Y
2 (W) (B A (] (D 1
f
=l = 11/4" A—
SECTION A-A
23 7/8"
21"
e
] 17 X [~ 174" —~ 12"
T C ] N
Qa0 700 .
—| |~ 11516" e |~ 3
SECTION B-B
NOTES:
1. MATERIAL - CAST IRON; SEE STANDARD SPECIFICATIONS
2. MINIMUM MASS - 210 LBS.
> DATE OF ISSUE
7 [massDOT JONE 2014
CONSTRUCTION DROP INLET GRATE SRAWING NONBER
STANDARDS E 201.11.0
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FRAME TO BE SET IN FULL

BETWEEN FRAME &

ADJUSTMENT.

6"

BRICKS MAY BE USED

TOP COURSE FOR GRADE

N

ﬁ\'_:g
/7
/7

BED OF CEMENT MORTAR

g 24"+1"

18" - 24"
IN 3 OR 4 COURSES

: A \ \
T
o
w
a
w <~ 4'DIAMETER MIN. —
o
< 6" MIN — — BLOCKS TO BE SET IN FULL
z -t - BED OF MORTAR
>
L — L PIPE L
_,//”/ FLOOR OF STRUCTURE TO BE
FACE OF PIPE FLUSH OR VARIES L HEADERS LAID FLAT
NOT TO PROJECT MORE — 74
THAN 4" FROM FACE OF 30" MAX. .
WALL ALONG CENTERLINE o el I
OF PIPE. VARIES :

A

4" MIN.

%

- LN

BASE TO BE OF

2]

/_4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS FOR

1

INVERT TO BE INVERTED ARCH WITH BRICKS
LAID ON EDGE AS STRETCHERS.

KEYWAYS TO BE FILLED WITH
CEMENT MORTAR.

MORTAR NOT REQUIRED
IN VERTICAL JOINTS.

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

BRICK CHIPS AND MORTAR OR

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

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

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

DATE OF ISSUE
JUNE 2014

CONCRETE BLOCK MANHOLE

DRAWING NUMBER

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 CEMENT
MORTAR.

18"

_\l

%

24", TAPER IN 3 OR 4 COURSES

\

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

NI

BLOCKS TO BE SET IN FULL

/_ BED OF MORTAR

[ 1 L1

FLOOR OF STRUCTURE TO BE
HEADERS LAID FLAT

BASE TO BE OF
4000 PSI CEMENT CONCRETE

8" MIN. / 24"41" ‘
6" MIN. /
—
o u
[T
o
21 =| ewmn -
['4
= <
wl = —— 4 MIN.
% ; x FLOW
= S
o { —
-
- —
2 =
= : o
i © A
D —
a L
-
o
2 L
A MORTAR L
>
=
_ o % 8" MIN. —
Z j wn| o
= 8|y
B Z|lo<
ZX sSu
(@] ['4
= xS
oFyO®n

(SEE MASSDOT SPECIFICATIONS FOR

—_—]

INVERTED ARCH WITH BRICKS
LAID ON EDGE AS STRETCHERS.

SECTION A-A

NOTE:
1.

KEYWAYS TO BE FILLED WITH
CEMENT MORTAR.

MORTAR NOT REQUIRED
IN VERTICAL JOINTS.

MANHOLE DESIGN IS FOR PIPE DIAMETER OF 30" OR LESS

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

BRICK CHIPS AND MORTAR OR 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

PLAN OF BASE

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)

/’ massDOT]

Highway Dlwslon

GONSTRUGTION
STANDARDS

CONCRETE BLOCK MANHOLE
MANHOLES OVER 9' IN DEPTH

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 202.3.0




18" - 24"
CONICAL SECTION

| HEIGHT OF RISER

6'-6" (STANDARD DEPTH)

SECTIONS VARY
FROM 1'- 4'

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~

5" MIN.

OUTSIDE OF
PIPE + 2"

\\4—'—5.\/
L

2" CLEAR
30" MAX.

DIAMETER PIPE

-

PROVIDE "V" OPENINGS 7

PRECAST IN RISER SECTION

PIPE OPENINGS TO BE

1" CLEAR

3"
MIN.

——5" MIN.

\—— #3 BAR

11/2" MIN.

3
l MIN

1" CLEAR

JOINT DETAILS

NOTE:

11/2" 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. S |_[
=
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

GONSTRUGTION

STANDARDS

PRECAST CONCRETE MANHOLES

9' OR LESS IN DEPTH

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 202.4.0
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.

STANDARD COVER
FOR COVER DETAILS SEE DRAWING E 202.8.0

(an)
(N

24"

A

34"

28 1/4"

26 1/4"

|
il
11/8" J /

MACHINED

: h

- e
2772z
TYPE - A FRAME
NOTES:
1. MINIMUM MASS - 265 LBS.
2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED
» ImassDOT DATE OF ISSUE
A MANHOLE FRAME AND JUNE 2014
CONSTRUGTION COVER - A FRAME DRAWING NUMBER
STANDARDS E 202.6.0




36 1/2"

MACHINED

24"

SEE DETAILY

| SECTION A-A

l* 26 172" 44

TYPE - B FRAME

—17/8" |—-—

11/8"

1/4"

—={1 /8" ~—
1" |——

77
/76‘»,
£
FRAME SET IN FULL — J="" . .
BED OF MORTAR @ S
312"
MORTAR
7%
DA /
%,
? 5 24" + 1" OPENING
MINIMUM 8" .
MASONARY WALL STANDARD COVER
DETAIL Y 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

’/) DATE OF ISSUE
4 IanSDOT MANHOLE FRAME AND JUNE 2014

CONSTRUGTION - DRAWING NUMBER
STANDARDS COVER - B FRAME E 202.7.0




DETAIL OF TREAD

* l<«—— MACHINED

|——1/8"

112" =] e o] |1 17

71/2"
10 1/2" .
23 3/4" % 1.3/4"
- l
MANHOLE COVER FOR TYPE A & B FRAMES + \ {
|
——11/2" |——
NOTES:
1. MINIMUM COVER MASS - 200 LBS. DETAIL OF FIN
2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED
’/) maSSDOT DATE OF ISSUE
Vi JUNE 2014
ighway Division

MANHOLE COVER DETAILS
@@NgTF&M@TH@N DRAWING NUMBER
STANDARDS E 202.8.0
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DROP INLETS
TYPE AF - PRECAST CONCRETE

TYPE BF - CONCRETE BLOCK

assDOT|

P
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WEEPHOLE

OUTSIDE FACE
AT TOP

AT BASE

OUTLET PIPE

THROAT
PLAN

4" CAST IRON FRAME

INSIDE FACE
AT TOP

AT BASE
SEE NOTE #2

WEEPHOLE

FULL BED OF MORTAR

THROAT

6'-6" STANDARD DEPTH

WEEPHOLE

2"

H

8"MIN\. \

16" TO 2'-0"

6" MIN.

)

\— OUTLET PIPE

*

on

-

3-0" MAXIMUM

| NOTES:

4'-0" DIA. MIN.

SECTION A-A

*MIN. DEPTH TO BE 2'

BRICKS MAY BE USED BETWEEN FRAME AND TOP
COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET

/ / FH\ \ IN FULL BED OF MORTAR.
//

/ /TAPER IN 3 OR 4 COURSES —//>
’\ FACE OF PIPE FLUSH OR NOT TO PROJECT

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

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

2. STANDARD PARALLEL BAR GRATE TO BE USED.
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)
OR PRECAST CONCRETE SECTIONAL PLATES

SEE DRAWING E 202.2.0

4. 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 203.4.0

5. SEE DRAWING E 201.3.0 CONCRETE BLOCK

CATCH BASIN FOR DETAILS

/’) massDOT

p
Highway Division
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WEEPHOLE

OUTSIDE FACE

AT TOP
—— — AT BASE
vimnis
[32)
I
! \ | N{y=
| 1
[ ’ i OUTLET PIPE
N yd INSIDE FACE
— AT TOP
AT BASE
SEE NOTE #2
THROAT WEEPHOLE
PLAN
4., CAST IRON FRAME / FULL BED OF MORTAR
; BRICKS MAY BE USED BETWEEN FRAME AND TOP
}% COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET
o" IN FULL BED OF MORTAR.
1 PRECAST CONCRETE THROAT.
10 / L / \ \ SEE DRAWING E 203.7.0
* KN &
/ / \ A\ :
o
=
6" MIN. ©
. f / TAPER IN 3 OR 4 COURSES
© —
I
'_
o —
a —
2 FACE OF PIPE FLUSH OR NOT TO PROJECT
z — MORE THAN 4" FROM FACE OF WALL ALONG
5 WEEPHOLE k CENTERLINE OF PIPE
Zz I * )
z —
'_
@ \— OUTLET PIPE
s
2
— = —
6" é —
= *
— 5 — " MIN. DEPTH TO BE 2
2" — |— T
© f
| | 4
40" DIA. MIN. ) NOTES.
1. MINIMUM CAST IRON FRAME MASS - 205 LBS.
SECTION A-A SEE DETAIL ON DRAWING E 203.1.0

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

GONSTRUGTION
STANDARDS

DROP INLET TYPE CF

DATE OF ISSUE
JUNE 2014

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
29" 4 4" FULL BED OF MORTAR
& SQUARE OPENING
=
.9 8" MIN. 5" MIN.
Nz
(e
o|W SEE DRAWING E 202.4.0
T | FOR JOINT DETAILS
<C
'_
48"+ 1" DIAMETER o MORTAR ALL JOINTS
z 9] N @ PROVIDE "V" OPENINGS
o
W Ol WEEPHOLE
o) 2le (OPENING TO BE PRECAST i
% 2l IN RISER SECTION) o | =
2 wf= af+
< 0|0 » | w
7 | 1" CLEAR 5ie
. B ~— 31
© ey S ®
5>
= MIN. 0.12 SQ. IN. STEEL
I PER VERTICAL FOOT,
PLACED ACCORDING TO
— —\_. .—/— AASHTO DESIGNTION MI99
*
30" MAX
5" MIN.

/’) massDOT

p
Highway Division

GONSTRUGTION

STANDARDS

DROP INLET TYPE D

DATE OF ISSUE
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PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

T

THROAT \

18" - 24"

6'-6" (STANDARD DEPTH)
|
VARY FROM 1' TO 2' ’TAPERED SECTION

22"+ 1"
SQUARE OPENING

SEE E 202.4.0 FOR JOINT DETAILS

48" + 1" DIAMETER

WEEPHOLE

(OPENING TO BE PRECAST
IN RISER SECTION)

]k—— FOR FRAME SEE DRAWING E 201.6.0

BRICKS MAY BE USED FOR
GRADE ADJUSTMENTS.

FRAME TO BE SET IN
FULL BED OF MORTAR.

PRECAST CONCRETE THROAT
SEE DRAWING E 203.7.0

5" MIN

MORTAR ALL JOINTS
PROVIDE "V" OPENINGS

OUTSIDE OF PIPE
+2" CLEARANCE

1" CLEAR

HEIGHT OF RISER SECTIONS

3-0" MAX*

5" MIN.

3

~

, {

MIN. 0.12 SQ IN. STEEL

PER VERTICAL FOOT, PLACED
ACCORDING TO AASHTO
DESIGNATION M199

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

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
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PARALLEL BAR GRATE
SEE NOTE #1

UPPER FACE OF WALL

/— BASE OF WALL
A

PLACE PARALLEL TO FLOW

NOTES:

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

2. BRICKWALL 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.

o~

[— O —]

25 1/2" MORTAR COAT

24" MIN.

20" 4 4"

AONCRETE BLOCK WALL

6" MIN

DRY STONE
MASONRY

6'-6" STANDARD DEPTH

7 TN T Lt e

e —
N ':| 12" MIN.> j?_- .. I e
3

ST 450"MIN —

e NS

SECTION A-A

DATE OF ISSUE

/’) massDOT

p
Highway Division

GONSTRUGTION

STANDARDS

DRY STONE MASONRY
LEACHING BASIN

JUNE 2014
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1" CHAMFER

|12 c | D—] E
| | | !
— * ;
' T o [, 1] | _|_6 o
GROUND \'&/‘940,05 AN f ) o F° DIA. OF
LINE 71N OB LARGER
) /B PIPE
TN 2-#3TIE 3.._‘ . 12" - |__ 3"
>—BARS MIN L.
' #3@ 12" 2-0
[{—2" CLEAR
18"
4000 PSI CEMENT CONCRETE FRONT ELEVATION
(SEE MASSDOT SPECIFICATIONS
FOR DESIGN REQUIREMENTS)
END ELEVATION
DIAMETER LENGTHS vasonry| STEEL T&%’ﬁ”
FIELD STONE DESIGN (IN.) o) 55| 1
MASONRY ENDS NO. [ 5 c S - D(ECPFT)H
1" PORT. CEMENT 1 12 12 3-9" 2'-2" 3-9" 1.89 37 40.85
MORTAR CAP: 2 12 15 4'-3" 24" 415" 297 42 45.50
12" 3 12 18 4'-9" 26" 5-0" 2.66 48 49.88
d 4 12 21 54" 28" 58" 312 | 54 54.85
T 12" 5 12 24 5'-9" 2'-10" 6'-3" 3.54 59 58.91
—_ 1 6 12 30 6-9" 3.0" 76" 448 | 71 67.38
GSSEJND 7 15 15 4-5" 2'-6" 4'-5" 232 | 41 46.66
S 8 15 18 411" 28" 50" 272 | 48 51.03
9 15 21 55" 2-10" 58" 316 | 54 55.72
QD 10 | 15 24 511" 30" 63" 360 | 60 60.10
8 O 11 15 30 6'-11" 3-2" 7'-6" 4.54 72 68.53
12 | 18 18 5.0" 28" 50" 272 | 48 51.35
[ 13 | 18 21 5.7" 210" 5.8" 317 | 52 56.28
FIELDSTONES 14 | 18 24 60" 3-0" 6-3" 358 | 60 60.38
IMBEDDED 15 18 30 7'-0" 3" 7'-6" 4.53 72 68.85
INMORTAR 16 | 21 21 58" 30" 58" 320 | 53 57.19
END ELEVATION 17 | 21 24 6'-2" 34" 6'-3" 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 73" 38" 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.

7/]massDOT|  CONCRETE AND FIELDSTONE ™™ {1,
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Highway Division
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R2

Y W_f

PLAN
D 11/2"R
" — s —
I N
r SLOPE
‘ 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" 21/2" 9" 2'-3" 6'-0" 3-0" 29" 19" 151/2" 12" 1V : 3H
21" 2 3/4" 9" 211 6'-0 3'-6 31 5/8" 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" 3 1/4" 10 1/2" 4'-Q" 6'-0 4'-6" 36" 28" 18 9/16" 14 1/2" 1V :3H
30" 312" 12" 46" 6-0" 50" 37" 31" 181/2" 15" 1V 1 3H
36" 4 15" 53" 80" 6-0" 47 13/16" 37" 24 5/16" 20" 1V 3H
42" 412" 21" 5-3" 8-0" 6-6" 537/8" 43" 27 172" 22" 1V 1 3H
48" 5" 24" 6-0" 8-0" 70" 56 1/2" 49" 28 172" 22" 1V 1 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.

/’) massDOT

p
Highway Division

GONSTRUGTION

STANDARDS

REINFORCED CONCRETE PIPE

FLARED ENDS

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 206.8.0




DIA.

CONNECTOR
SECTION PIPE DIMENSIONS (IN.)
7" FOR 12" TO 30" DIA. DIA APPROX.
12" FOR 36" TO 48" DIA. N (Al A B H L w SLOPE
1) [max)| @1 @) @29
_ 1 12 16 6 6 6 21 24 1V : 2.5H
I‘B‘I 15 16 7 8 6 26 30 1V : 2.5H
REINFORCED
EDGE 18 16 8 10 6 31 36 1V : 2.5H
L 21 16 9 12 6 36 42 1V : 2.5H
X
24 16 10 13 6 41 48 1V : 2.5H
12 1 S2.
GALVANIZED 30 14 6 8 51 60 1V : 2.5H
METAL 36 14 14 19 9 60 72 1V : 2.5H
- | | 42 12 16 22 1 39 84 1V :25H
A w | A
48 12 18 27 12 78 90 1V : 2.25H

GALV. TOP FINISH PLATE COUPLING

H —~—— SKIRTLIP
o |o o |/T o o el o
f | =—— TOE PLATE
—| BOLTHOLES - 12" MAX.C.TOC. |=— 12" FOR 12" TO 36" DIA.

24" FOR 36" TO 48" DIA.

ALTERNATE CONNECTIONS

PIPE j PIPE

THREADED CONNECTOR THREADED SIDE
ROD /_ LUG ROD LUG

FOR 12" TO 24" ONLY FOR 30" AND 36" ONLY

NOTES:

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.

’) DATE OF ISSUE
< maSSQQT JUNE 2014

I Highway Div;sion

STANDARD METAL END
@@NgTF&M@TH@N DRAWING NUMBER
STANDARDS E 206.9.0
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W SURFACE TREATMENT
SURFACE TREATMENT: A
. " . A . 4
4" PLANTABLE SOIL AND SEED A 9 9 < - <
OVER :
<
8" COMPACT GRAVEL OR S '
: 1/2" CRUSHED T
4" MINIMUM DEPTH OF PAVEMENT _ 'STONE - : 5 e
MILLING MULCH PLACE DIRECTLY _ . < g <. Sy w0
OVER GEOTEXTILE AND CRUSHED 4 Y. .44 O . w2ExO
STONE BOX . : - a4 Iz=HE
: a4 L4 4 FO00S2
vad. 4 4 0, - HEEEQ
: . Ya O50GO
: GEOTEXTILE : ZZ2Wwom
. . g | << T =
) . . SoF=L
a4 - v a4 A ezl
A a4« -4 FumQiD
g A ; ro®
g A ' SI33
g 4 A 2200w
. . o . < Zg g E o
. ’ : =0ownlk
4 PERFORATED PIPE
PERFORATIONS UP
. Y
q' “
o x
L
& o
A 5, 5
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

I’I) massDOT] P UNE 2014
Highway Division SUBDRAIN
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V DITCH
CROSS SECTION

V DITCH
PLAN

FLAT DITCH

CROSS SECTION

S T
e L
= H
I L
= INjilSi S AiiLll
FLAT DITCH
PLAN

lassachusetts Department of Transportation
Highway Division

GONSTRUGTION
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DITCH CHECK DAMS
FOR EROSION CONTROL
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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)

? N i (e i N e

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

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

HAY BALE FOR »o““

EROSION CONTROL: (/
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

GONSTRUGTION
STANDARDS

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

L a

BITUMINOUS CONCRETE

48" £ 1"

1/2" DIAMETER SMOOTH
STEEL DOWELS 2' LONG
FOR EXPANSION AND
CONTRACTION JOINTS,
3 REQUIRED.

4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS
8" FOR DESIGN REQUIREMENTS)

l — 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

11/2" CL 6" X 6" NO. 10 WIRE FABRIC
2"CL.
DITCH | r FLOW —— —IR 4000 PS| CEMENT CONCRETE
S (SEE MASSDOT SPECIFICATIONS
rTo8" Rt _—‘ —— FOR DESIGN REQUIREMENTS)
N S e
| AN 1 1/2" DIA. SMOOTH STEEL DOWEL
CURTAIN .
WALL GRAVEL _\S

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 —'\ 4000 PSI CEMENT CONCRETE
. (SEE MASSDOT SPECIFICATIONS
v g T — T T T FOR DESIGN REQUIREMENTS)
4"TO8 b R = e PO
I M % N e T
} AN N 1/2" DIA, SMOOTH STEEL DOWEL
g GRAVEL 1/2" PREFORMED JOINT FILLER
| Ny
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
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4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS

CONCRETE MASONRY STONE MASONRY 8
FOOTING EXCLUDING COPING \:kj’zspo Z%RPEE?:ESTFSEFS&%ET%M?&E
H |W | D [secrion | vorowerer | secTion | voLowE Fer \fsﬁ (OPTIONAL) OR GRANITE, IF
AREA UNITLENGTH | AREA | UNITLENGTH N . SPECIFIED
n | #Fm | "D | sQ.FT) | (CuYDLNFT) | (8Q.FT) | (CU.YDJILINFT) 3
50 | 075 | 125 | 406 0.150 9.00 0.333 - N COPING
55 4.38 0.162 10.63 0.394 & MINIVUM
6.0 460 0.174 12.38 0.458 18" MAXIMUM
6.5 5.00 0.185 14.16 0.524 )
70 531 0.197 16.05 0.594 > 4 4 - 1" BEVEL
75 563 0.208 18.06 0.669 o) . .. SEE NOTE #1
80 | 10 | 15 7.50 0.278 20.16 0.747 = GRAVEL
8.5 7.88 0.292 22.40 0.829 > BACKFILL -
9.0 8.25 0.306 24.75 0.917 5 -
95 8.63 0.319 27.22 1.008 o . - - BATTER
100 | 12 | 20 | 1240 0.459 29.80 1.104 > - 4%
105 12.90 0.478 32.50 1.204 g 4 Z T
1.0 13.40 0.496 35.8 1.307 i - -
15 13.90 0515 38.21 1415 e K > 1C/F2%L?S';LE’\/IZ|)I%TONE
12.0 14.40 0533 41.25 1528 s
12.5 14.90 0.552 44.41 1.645 — 4" WEEP HOLES
13.0 | 15 2.5 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 54,53 2.020
145 21.88 0.810 58.14 2153 BACKFILL ELEVATION
15.0 22.50 0.833 61.88 2202 - 7,
155 23.13 0.856 65.72 2.434 Rl -
16.0 2375 0.880 69.68 2.581 Ak z
165 | 18 | 30 | 3015 1117 73.76 2732 . N7
17.0 30.90 1144 77.90 2.885 - =
175 31.65 1172 82.21 3.045 - . 5
18.0 32.40 1.200 86.63 3.208 B P PTITL AR S
185 33.15 1.228 91.38 3.384 - 4000 PSI CEMENT CONCRETE .
m EET O I N [ osemssoor seecrcaTns - g
195 34.65 1.283 101.25 3.750 4 Lt PN o en
20.0 35.40 1311 106.38 3.940 Z
205 36.15 1.339 111.63 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 1.422 12813 4745
225 39.15 1.450 133.88 4.958
23.0 39.90 1.478 139.75 5.176
235 4065 1,506 145.75 5.398
24.0 41.40 1533 151.88 5.625
245 42.15 1,561 15813 5.856
25.0 42.90 1,589 164.50 6.003
255 4365 1617 171.00 6.333
26.0 44.40 1.644 177.63 6.579
26.5 45.15 1672 184.38 5.829

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

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

CEMENTED STONE
MASONRY WALL
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PLEASE NOTE: DESIGN B HAS BEEN DISCONTINUED
8" — | |l 40" — S—
1" CHAMFER
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'—-7" RISERS S A 012" |—
GRADE OF SIDEWALK I

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
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24" VARIES*™ | 24" MIN
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SHOULDER SURFACE W 2 £
o
5'-9" 77K i - . I.T.
24 VARIES™ | 24" MIN R e |
& ! PAVEMENT —”] N/
a MILLINGS 33"
2 2
o 1
I
al. T ¢ SECTION Z—7**
@(n' ; M PAVEMENT MILLING MULCH
a|% =
S|& H
Wy -%
ol @
SHOULDER SURFACE 2 T
wm 59"
. S | S IT. 24" VARIES™* | 24" MIN
é T
\/ 3
SLOPED EDGING e ¢
SECTION Z—7** of.
Jl
SLOPED EDGING ALONG EDGE OF SHOULDER AND RAMPS g {',' =
SEE E 106.5.0 FOR DETAILS OF SETTING SLOPED EDGING a i ;,'
Sla ? 1T
SHOULDER SURFACE ) - st &
o
AN Z—— VERTICAL CURB
SECTION Z—7**
VERTICAL GRANITE CURB OR BITUMINOUS
CONCRETE CURB ALONG EDGE OF SHOULDER
5.9"
%  WHEN PLACED IN MEDIAN, CHANGE TO 24" VARIES™ |  24"MIN
THRIE BEAM AND HEIGHT TO TOP OF RAIL TO & '
2'-8 1/2"+1". Q
2
% % SEE E 401.1.0 FOR SECTION Z-Z LOCATION e L ¢
]
Xk >k X VARIES ACCORDING TO POST MATERIAL g L
<| & :
215§
wl< 2
old @
SHOULDER SURFACE g -
w
— CAA) T ™ IT

BITUMINOUS CONCRETE BERM

SECTION Z-—7**

TYPE "A" BERM ALONG EDGE OF SHOULDER
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SECTION POST 3

SECTION D-D
SECTION E-E

45" MAX.
ABOVE GROUND
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X=>><

1/2" STEEL PLATE

>— OFFSET BRACKET

HOLES

1/2" STEEL PLATE ATTACHED TO POST

G POST
1o
2120 on 2172
b 172! 2| R
FOUR 1"x 1 3/4" SLOTS
\ ?')
5 -
\O SN
| — L — f
THESE FOUR 13/16" — o
DIA. HOLES ARE —
NEEDED TO BOLT \O —t’-_
PLATE TO POST
¢ POST N
W6x9 POST
6'-6" LENGTH
1/2" STEEL PLATE VIEW
(GALVANIZED)
BOLTED TO THE LAST THREE
1 304" POSTS BURIED IN BACK
SLOPE
7/8"
%
_ ~
4 [
o
= — 1" DIA. HOLE

SQUARE WASHER
(3/16" THICK GALVANIZED)

1/2" STEEL PLATE

POST

|7 W BEAM

OFFSET
BLOCK

b e e

 —

f—— 9" —

7

PLAN VIEW
ALL BOLTS, NUTS AND WASHERS E—
ARE TO BE GALVANIZED (BOLTED)
1/2" STEEL PLATE
THREE 1" DIA. HOLES TO BE ¢ POST—]

FIELD DRILLED IN W BEAM
ELEMENT AND ATTACHED WITH

8"

5/8" DIA. HEX. HEAD BOLTS 2"
LONG EACH WITH ONE SQUARE

— 1/2" STEEL PLATE

27—

END VIEW OF POST 3

BOLT PLATE TO POST WITH FOUR
5/8" DIA. HEX. HEAD BOLTS. BOLTS
THROUGH PLATE AND FLANGE ARE
2 1/4" LONG WITH HEX. NUTS. BOLTS
ATTACHING PLATE TO RAIL ONLY
ARE 2" LONG WITH HEX. NUTS.

[

WASHER AND HEX NUT
(o] (e}
N
SQUARE
1" DIA. HOLE TO BE FIELD DRILLED ‘@ WASHER N
THROUGH W BEAM AND THROUGH ~ ~— ]
POST FLANGE. ALL BOLTS |
ATTACHING PLATE TO FLANGE
WILL BE 5/8" DIA. HEX. HEAD BOLT P O
2 1/4" LONG WITH ONE SQUARE =—— WBEAM \
WASHER AND HEX. NUT
DRILL EXTRA
13/16" DIA. HOLES IN
POST FLANGE (TYP)
NOTES:
1. THE 1/2" STEEL PLATE SHALL CONFORM TO THE W6X9 POST
REQUIREMENTS OF A-36. THE PLATE SHALL BE /
BOLTED TO THE POST FOR THE UPPER RAIL OF

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 BE COATED WITH ZINC

RICH PAINT.

FRONT VIEW

END VIEW

1/2" STEEL PLATE BOLTED TO POST

0
1_1_
|
!

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

GONSTRUGTION
STANDARDS

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

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 401.2.1e




TYPICAL INSTALLATION”
A B C

W SECTION THRIE BEAM

ALL GUARDRAIL
CONFIGURATION
SHOWN ON E 401.1.1
SECTION z-Z

24" £ 3-3"+ 6'-6" 77"

NOTE: ALL MEASUREMENTS ARE FROM EDGE OF USABLE SHOULDER

FOR OVERHEAD SIGN PROTECTION

A B C
W SECTION THRIE BEAM
;\1 :szl_%lsvléOPE 24"+ 33"+ 6-6"+ 77
411?1 :s4LFc|)|S=I|_:OPE 60"+ 79"+ 110" £ 121" +
:SX :SGL%iIEOPE 160"+ 179"+ 210"+ 291" 4
* SEE E 401.1.0
*  SEE E 401.2.0
' massDOT DATE OF ISSUE
I Highway Divi‘sion o portat TAB LE OF OFFSETS FOR LJUNE 201 4

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

SPLICE BOLT SLOT (TYP.)

&
_______________________________________________ o
I o
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
1% o P
O / O 2
©
=°\° C_J
wn
N~
O O
O O s |5
~ @
%‘; O O O =
N~
/ Q O )
O < b
©
A —
@
™
N
\ 4" 4" 8 1/2" 41/4" 41/4" 3"
2

NOTES: 1. BASE METAL THICKNESS = 1/8" (10 GAGE)
2. SEE E 401.41
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W TO THRIE BEAM TRANSITION POST 6

3!_9" 3'-9"
SIDEWALK VARIES|24" MIN SIDEWALK VARIES|24" MIN
| |
1"=
& N
4" CONCRETE . [ 4" CONCRETE -4
SIDEWALK SLAB- & 9 SIDEWALK SLAB &
C N IT. oY IT.
+ 15% \N va \ 15% a
'x‘k"m‘-m"-'m"-‘m"‘-'m"-"m_'"‘-"m" <] : _\Q# A O DR : — <7\
— GRANITECURB | | | |S — GRANITE CURB | | <
J[ »/_ TYPE VA5 |12 ™ J[ /_ 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.) I :
WOOD POST—/ L WoOoD POST—/ L
THRIE BEAM POSTS 1-4 THRIE BEAM POST 5
3'_9" 3'-9"
SIDEWALK VARIES 24" MIN SIDEWALK VARIES 24" MIN
| |
1": 1“:
==I= ===(J
4" CONCRETE 4N 4" CONCRETE . 45
SIDEWALK SLAB- & N . SIDEWALK SLAB4 & Q .
N
-s~’-~s~;m';'s".-~s'~‘-~s'~.~il . &{ -~;~-~;~-m~'-~;'~-~:~.~i] . — <7\
— GRANITE CURB | | 1|9 — GRANITE CURB | | <
J[ /_ TYPE VA5 [ T /_ TYPE VA5 N
7 1/2" REVEAL 15 7" REVEAL 1
6" X 8" X 18" I Ialj 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

/’ massDOT]

Highway Dlwslon

GONSTRUGTION
STANDARDS

BRIDGE RAIL TO HIGHWAY
GUARD TRANSITION AT
SIDEWALK - SECTIONS
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STEEL THRIE BEAM RAIL

STEEL THRIE BEAM RAIL o
L g g g ROUND WASHER
[ | HEX. NUT 3"
— u
) 7 |
2 o=
& |
_ ® = o
® 3/4" BOLT HOLE < | 2
~ ~
5 >O— J B
& N |
= &
O'D o
1 i AN /
H
2 %
. & \ M16 RAIL BOLT, 25 1/4" K
© o ©
© 2 2 / LONG, 2 PER POST
8"X6" WOOD BLOCK —| MIN. 2" THREAD
2113/16" LONG ~
¥ -
" " _/
g 8"X6" WOOD POST
T REVISION R0n
CHANGE IN DEPTH OF
OFFSET BLOCK TO 8"
DOUBLE FACE POST DETAIL
STEEL BEAM RAIL BACK UP PLATE .
g o ROUND WASHER (CUT STEEL)
I—-——I 3" —— I.._
N\ HEX. NUT [
S ) 3/4" BOLT HOLE ~_| | g
" © =0—|—
1 g — H ~0_|="
? Y M16 RAIL BOLT 18" [
< \ LONG, 1 PER POST,
+H
A N ™~ MIN. 2" THREAD
(3] =
3 . ¥ -
3 2 8"X6" WOOD POST
3 v =
i * 8"X6" WOOD BLOCK i
14 3116" LONG
Ve
e L
N N
SINGLE FACE POST DETAIL

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

TO 2'-8 1/2°

NOTES:

1",

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.

DATE OF ISSUE
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STEEL BEAM HIGHWAY GUARD
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SEE TABLE

6" x 4", 8.5LBS/L.F
STEEL "H" POSTS \
OR "C" POST
W
SEE TABLE
PLAN
o
EXISTING

3500 PSI - 1 1/2" - 520 LB R
W CEMENT Lo e
@ CONCRETE ~. " . T
< < g
T| & MASONRY el
w LR -
w

| SURFACE

UNDERGROUND UTILITY, BRIDGE FOOTING

2" BITUMINOUS CONCRETE WALK
SURFACE IF EXISTING SURFACE IS

et 4" BITUMINOUS CONCRETE, OTHERWISE
e e CONTINUE 4000 PS| CEMENT CONCRETE
S (SEE MASSDOT SPECIFICATIONS FOR
T4l ” DESIGN REQUIREMENTS) TO MEET
e e EXISTING SURFACE.

. /— 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" 26"
1'_6" - 2'-6" VARIES 1'_6" TO 2!_6" 2'_0" 2!_0"
OVER 26" 26" 16" .

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 - E401.9.0

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

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

MODIFIED HIGHWAY GUARD

POST INSTALLATION
WHERE STANDARD EMBEDMENT IS NOT FEASIBLE
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FLAT WASHER

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

OPTIONAL 3/4" DIA HOLE

NUT

3/4" DIA HOLE FOR
5/8" DIA x 10" LONG 1 3/4"
BOLT (TYP.) 4 5/8"

7 3/32"

7/8"

7 3/32"

14 3/16"

T~ 11/16"
|

|
|
— — - —

3/4"DIAHOLEFOR ———
5/8" DIA x 10" LONG =7 374
BOLT (TYP) | |

ﬂl&k/

W150 x 13.5

’/)
7 JmassDOT OFFSET BLOCKS FOR

GONSTRUGTION
STANDARDS STEEL W BEAM HIGHWAY GUARD

DATE OF ISSUE
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NUT (TYP.)
FLAT WASHER (TYP.)

3/4" DIA HOLE FOR

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

3/4" DIA HOLE FOR .
5/8" DIA x 10" | 3 &
LONG BOLT (TYP.) 4 5/g" >
< ~
- N
S
& T 2
) | |e®
o N o 745/
= = “““
9 % \\ | — 7/8"
~ ~ —
| —
-
o~ ““““ 8"
g \\/ 6" /
~

=

. . 458" ) W150 x 13.5
11/16 N i 11/16
o
% i
™ 0
3/4" DIA HOLE FOR B
5/8" DIA x 10" LONG
BOLT (TYP.) =1 3/4"
LT—I
P Y¥nassDOT DATE OF ISSUE
I HighwayDiv;sion o portat OFFSET BLOCKS FOR LJUNE 2014

CONSTRUGTION DRAWING NUMBER
STANDARDS STEEL THRIE BEAM HIGHWAY GUARD E 401.21.0




NOTES:

ENVELOPE AS SHOWN IN DETAIL "A".

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

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.

GUARD RAIL POST SPACING 3-1 1/2" for 25'
| SEE NOTE #3 |
STRUCTURAL CONCRETE
INSERTS FOR 3/4" @ H.S. BOLTS
(END POST OR ABUT)
B FACE OF
——
STRUCTURE ;
/4
§ 4 I T
5 ¢ L— ]
1 /
L—B *
DIRECTION OF TRAFFIC TERMINAL CONNECTOR
I 26" 3/4" §-325 BOLTS (H.S.
4" LONG) WITH WASHERS
| GUARD RAIL POST SPACING 31 1/2" FOR 25' | e
| SEE NOTE 3 L
7104 110 3/4"
734"
2172
* | ava | aa . \ g
TERMINAL CONNECTOR | | 5 KNI
;o | |
~
\ [ e [ O 25/8"
[ [ [0} - 31/2" 5
- A D 2 I
S o . ~
L= L — (@] 312
7 e — / /C) 25/8"
J
ANERY
7/8" @ HOLES FOR
3/4" DIA. A-325M
BOLTS WITH
WASHERS
20/32'x3" SLOTS
3/4" x 3" POST-
BOLT SLOT
EXISTING GROUND LINE A
I 7T\ 7T\ 7T\ 7T\ 7T\
SEE NOTE #1
‘ AND DETAIL "A"
2'MIN _.._I
| WHEN PLACED IN MEDIAN,
4000 PS| CEMENT CONCRETE V CHANGE TO THRIE BEAM
ENVELOPE (SEE MASSDOT AND HEIGHT TO
SPECIFICATIONS FOR 6 1/2" £ 1"
STRUCTURAL 2-61/2" 1
P CONCRETE DESIGN REQUIREMENTS)
BOLTS (H.S. INSERTS FOR
4" LONG) 3/4" @ H.S. BOLTS EXISTING \7— | SURFACE
WITH WASHERS NESTING PIER FOR DIMENSIONS AND DETAILS OF
CONC. ENV. SEE DRAWING 401.12.0
FACE OF /
[E—
STRUCTURE FOOTING
7 %
3" SAND CUSHION
SECTION A-A SECTION B-B DETAIL "A"
2 RAILS SEE NOTE #1

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

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

STEEL W BEAM HIGHWAY GUARD
TERMINAL CONNECTORS ON EXIST.

BRIDGE W-RAIL LEADING END
ABUTMENTS & END POSTS

DATE OF ISSUE
JUNE 2014

DRAWING NUMBER

E 402.2.0
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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"+

=

i
v |

1
1

POST\
BRACKET \—
7 /

¥
|

TERMINAL SECTION

EDGE OF SHOULDER j\

ABUTMENT FACE

PLAN

DIRECTION OF TRAVEL

25'

END POST

SEE NOTE #1

4" MIN.

NEST THE RAIL
(SEE NOTE #3)

3-11/2" |

- = <

==
%

s =

A/IINAL SECTION

1-9 5/8"¢1"

214 3/4"+1"

RAIL

NOTES:

GROUND LINE—/

FOOTING

_

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

POST W6 x 8.5
6'-3" LONG

=
=4

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

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

ABUTMENTS AND END POSTS (W-RAIL)

DATE OF ISSUE
JUNE 2014
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E 402.3.0




Typ, M4 63/8" | —L6"x4"x3/8", 32" LONG
ELy wpn ///
__— SEEDETAL'A
&
x ~
'—
- olw
N Q3 — m|
. 1 1
0n|lT T T
:E' Q | — |
|
EYIS a .
O ~
<
- —_—
- o
N\ :
[a1]
| o
— . F
1] w
) a £ 9
®) I 0w
5 . SEE
o v & z 2 Z
Ez N s © |
ow W s
2 - S = W s [ |
s o £S5, 2 S H :
a3 u s 3 =
g3 5 52 \
I
293 Q s 3
FZa& o = E
* o 2
R
o 8
— o
I// ° B |
3 .
™ ~
. .
o
5 3 |
oy ) | |
5 ala X — | ‘
. 7]
alL T
I|s :
| o X -
S| o g
N
. ‘
3/8" \ L6"x4"x3/8", 32" LONG
PLATE SEE DETAIL "A" CUT SQUARE
FOR WELDING

*

\

6"x4"x3/8" ANGLE

DETAIL "A"

IF 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

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

MASONRY BRACKET FOR STEEL W BEAM
HIGHWAY GUARD ON ABUTMENTS AND
END POSTS (TRAILING END)
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2-8"
B 6 | 6 | o .
f
3 5/8" | | | |
i | | | |
13 1/4" 7/8" @ HOLES FOR M20 H.S. BOLTS
!
4" LONG STRUC. CONC. INSERT*
H- —o— —6- —a
. | | | |
|
PLAN - BACK PLATE
ad 7/8"+
RS
| | | | f
e i e
3/4"@ HOLE FOR M16 H.S. BOLT FOR PLATE
ATTACHMENT & GD.| RAIL ATTACHMENT |
- - —®»- —®— |—F
: | | |
£
| | | "
- —®— —®— —O— — 1
| | | |

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,

I’/) massDOT| MASONRY BRACKET FOR STEEL W BEAM

assachusetts Department of Transportation

@@Néﬁaﬁéﬁ@w HIGHWAY GUARD ON ABUTMENTS AND

STANDARDS END POSTS (TRAILING END)

DATE OF ISSUE
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MASONRY BRACKET FOR TYPE SS HIGHWAY GUARD RAIL

ABUTMENT FACE \

\ POST
i | 4" MIN.
3/4" @ H.S. BOLTS
(4" LONG) —% | I I BRACKET I
N S | [] (\D
=i f 2 )
TERMINAL SECTION
(MODIFIED)
EDGE OF SHOULDER ~——
7/
PLAN
DIRECTION OF TRAVEL
ABUTMENT FACE 25
END POST NEST THE RAIL
g
MODIFIED .

TERMINAL SECTION L ¥4I IS —— < (
— FEEE 4 4 4
——
aAN——————————

o 0= O o - 6120 1" - e
_— =
DOUBLE_/
SEE NOTE #1 RAIL
GROUND LINE—/ [
POST W6 X 8.5
6-3" LONG
FOOTING
ELEVATION
SEE NOTE 37
19 1/2" I {
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"

MODIFIED TERMINAL END

FOR 25 FEET.

/’) massDOT

p
Highway Division

GONSTRUGTION
STANDARDS

STEEL THRIE BEAM HIGHWAY GUARD
(TRAILING END) AT EXISTING BRIDGE

ABUTMENS AND END POSTS
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END WALL

6 3/8"
TYP. 14 L 6"X4"X3/8", 32" LONG
3/8"
P SEE DETAIL "A" A *
£ 3 ='H |
'_ =
2 Foog
oy \ N
b g3 =HE f
T T =+
S 8
T
> li_ |
L
=
/ RAIL WASHER
o 10 CUT SQUARE
% l—I FOR WELDING
o w o)
(N7 = W w
5T ? 3 2 \
> s I T
ES x 2 m L
= n 9 s o Ew [ L 6"X4"X3/8"
§ odd W P® o Zw S
8560 & <+ 5 ° g 10
a5 Lo w xS
TEYT & O wu En o
% o Z S ; O 5 o n n
£23 © 5 = 2 DETAIL "A
FZa 3 ¥ O = I
T o ' 'S @ b
* ) : e
5 3 =k
- & =
S S
[32] <—( \
-
,_' E\o RAIL WASHER
— 8
— .
(,)- —
T
w e}
*o fra =tA
= — T T
7o) oI = m] *
_mG
Sl { &
o= =
H T

e |

3/8"
PLA

\ 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

/’) massDOT

p
Highway Division
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STANDARDS

MASONRY BRACKET FOR STEEL THRIE
BEAM HIGHWAY GUARD ON ABUTMENTS
AND END POSTS (TRAILING END)
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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
,/assPOll GUARDRAIL RETROFIT ON JUNE 2014
CONSTRUGTION BRIDGES (NOTES DRAWING NUMBER
STANDARDS ( ) E 402.9.3




g
A Al VARIES*
A 2 1/4"-4 3/4"
5
5" g 5
| | B |
|
10-1/2" 10-1/2"
f t
* T 10"RTYP % |&
10" R TYP 2l
T\ f\ 84° % 9
_ a _ HE
™ A55o ™ A550 E N
—~www—| "RTYP | S 84 S
®
55°
. ] 1
. SYMMETRICAL SECTION 1"RTYP e

ASYMMETRICAL SECTION °

H

18"
—
18"

=
=

\
\

T

2"Q
LIFT HOLES
'S
10
2"Qg
LIFT HOLES

/
/

/
/

18"
18"

H H

PLAN PLAN
SYSTEM A -
NORMAL 21/4" 28"
TALL 31/4" 36"

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

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.

N

% DATE OF ISSUE
7 JmassDOT F SHAPE

CONSTRUGTION DRAWING NUMBER
STANDARDS CONCRETE BARRIER E 402.10.0
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VARIES

4" THICK

A n
11"
5" 1/4" PREMOLDED JOINT FILLER
4" SLAB CAST IN PLACE
F ﬁ & & (] [} (] \ &
SEE : 7 AN 10'1/2
nANn *%
DETAIL'A” L—"| | / CEMENT CONC. ~ —
12" BARS @ 12" EW.
'\ roLFTHOLE  —— |
ON BARRIERS 13' OR LESS
1" & PLAIN BAR DOWEL
- SEE DRAWING E 402.22.0
/ 4000 PS| CEMENT CONCRETE.
3 84° " (SEE MASSDOT SPECIFICATIONS
-1 FOR DESIGN REQUIREMENTS) ——_
. | crRavELBORROW
A
12" 12"
GRAVEL GRAVEL
! SPECIAL BORROW* SPECIAL BORROW*
[+)]
SYSTEM A H
NORMAL 2.3/8" 28"
TALL 3-11/32" 36 1/8"

*SAME DEPTH AS UNDER ROADWAY.

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.
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CUT CONDITION

UNDISTURBED AREA

DRIP LINE

RETURN WALL
INTO SLOPE

RETAINING WALL

ORIGINAL

GRADE )

PROPOSED CUT SL

SECTION VIEW

TREE CANOPY

RETAINING WALL
o (ALIGNMENT VARIES)

UNDISTURBED

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

cuT CONDITION|

PLAN VIEW

FILL CONDITION

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

%\\ UNDISTURBED AREA

TAPER RETAINING WALL INTO SLOPE

TREE CANOPY

RETAINING WALL
(ALIGNMENT VARIES)

UNDISTURBED
AREA

| FILL CONDITION

/’ massDOT]

Highway Dlwslon

GONSTRUGTION
STANDARDS

TREE WELLS
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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.

4'-6"

86" + 2"

40"

Ll
=
Z
<
e
o

NOTES:

ALL LETTERING TO BE
172" V SUNK LETTERS

P

N.H.
- 11890

\Toole

2"

T

OPPOSITE FACE
HAMMERED

/

o A2

OUND LINE

|

86" + 2"

]

OPTIONAL- HAMMERED
OR ROUGH SAWED

30"

46"

GRANITE

E.G. OPPOSITE
FACE WITH"S"
FOR CORNER
ON MEDFORD-
STONEHAM
LINE.

CITY OR TOWN CORNER

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.

/’) massDOT

p
Highway Division

GONSTRUGTION

STANDARDS

BOUND LETTERED GRANITE
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