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EXAMPLE: DRAWING NUMBER -201.1.0

SECTION NUMBER (1,2,3,4 OR 5)
(100, 200, 300, 400 OR 500 SERIES)
SECTION 1 (100 SERIES)
HIGHWAY DESIGN AND PAVEMENT DETAILS
SECTION 2 (200 SERES)— — — — — — — — — — — — — — — — —
DRAINAGE
SECTION 3 (300 SERIES)
CEMENT CONCRETE, MASONRY STANDARDS
SECTION 4 (400 SERIES)
HIGHWAY GUARD RAIL AND FENCES
SECTION 5 (500 SERIES)
MISCELLANEOUS

|——————>|\>
—

CATEGORY IN SERIES:
01 FOR CATCH BASINS |
02 FOR MANHOLES @ @ ——+——F—"———— — — — — — — —
03 FOR DROP INLETS, ETC.

DRAWING NUMBER IN EACH CATEGORY

AUXILIARY DRAWING NUMBER:
A NUMBER OTHER THAN ZERO WILL APPEAR IN THIS
POSITION WHEN IT IS SUBSEQUENTLY NECESSARY TO INSERT | ]
ONE OR MORE ADDITIONAL DRAWINGS BETWEEN TWO EXISTING

DRAWING NUMBERS IN THE SAME CATEGORY.

» DATE OF ISSUE

P i e KEY TO NUMBERING OCTOBER 2017
CONSTRUGTION DRAWING NUMBER
STANDARDS SYSTEM KEY 1




DESCRIPTION DRAWING

NUMBER
SECTION 1
HIGHWAY DESIGN AND PAVEMENT DETAILS

LIMIT OF MUCK EXCAVATION. ..ottt E 101.1.0
ROCK CUT SELECTION......coiiiiiiiiie ettt E 102.1.0
METHOD OF ROUNDING SLOPES- CUT AND FILL SLOPES.............cee.... E 103.1.0
METHOD OF STEPPING SURFACE AND BASE COURSE LAYERS........... E104.1.0
TRANSVERSE JOINTS AT EXPANSION JOINTS. ..o E 104.1.1

LOCATION OF SAW CUT FOR TRANSVERSE JOINTS
AT BRIDGE ABUTMENT ....ociiiiiiiiie e E 104.1.2
SCORED CEMENT CONCRETE PAVEMENT AT RAMPS...........cccoeviieee. 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 ...t E 105.3.2
FREEWAY ENTRANCE RAMP DETAIL - PAVEMENT MARKING

INSTALLATION AT GORE AREAS ...t 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...oooiiiiiiiiiiiee e E 106.1.0
HOT MIX ASPHALT CURBS. ... E 106.2.0
METHOD OF SETTING VERTICAL CURB........ccciiiiiiie e E 106.3.0
METHOD OF SETTING SLOPED EDGING........ccccciiiiiiiiiie e E 106.5.0
INTERSECTIONS ... ...t E 1071
WHEELCHAIR RAMPS LESS THAN 12'-4” SIDEWALK.......ccccciiiiieeeeeeienns E 107.2.0
WHEELCHAIR RAMP ON NARROW SIDEWALK WITH

DETECTABLE WARNING PANEL.......coiiiiiieteeeee e E 107.21
WHEELCHAIR RAMPS GREATER THAN 12'-4” SIDEWALK.............ccceei. E 107.3.0
WHEELCHAIR RAMP FOR ONE CONTINUOUS DIRECTION

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

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

RETURNS 2' CURB CORNERS.......cooi i E 107.8.0
RESIDENTIAL DRIVEWAYS ... E 107.8.1
CURB TRANSITION LENGTH FOR WHEELCHAIR RAMPS..........cccooie E 107.9.0
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DESCRIPTION DRAWING
NUMBER
SECTION 2
DRAINAGE
CONCRETE BLOCK CATCH BASIN....coiiiiiiiiiiiii e E 201.3.0
PRECAST CONCRETE CATCH BASIN.....ooiiiiiiiiiieee e E 201.4.0
PRECAST CONCRETE CATCH BASIN TUB......uiiiiiieiiiiieeeee e, E 201.5.0
CATCH BASIN FRAME ...t E 201.6.0
HOOK LOCK CASCADE GRATE- FLOW FROM LEFT.....ccooiie E 201.7.0
HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT ......cooiieeeeeieeieenne E 201.71
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM LEFT-

ASSEMBLY DETAILLS ... E 201.9.0
FRAME AND HOOK LOCK CASCADE GRATE- FLOW FROM RIGHT-

ASSEMBLY DETAILLS ...t E 201.9.1
HOOK LOCK BAR GRATE. ...ttt E 201.10.0
FRAME AND HOOK LOCK BAR GRATE- FRAME ASSEMBLY DETAILS..... E 201.10.1
DROP INLET GRATE . ...ttt E 201.11.0
CATCH BASIN HOOD.....ccciiii ittt 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.........ccccvvvene. E 202.4.0
SPECIAL MANHOLES FOR 36” TO 84” DIAMETER R.C. PIPE.................... E 202.5.0
MANHOLE FRAME AND COVER - A FRAME.......ccoooii e E 202.6.0
MANHOLE FRAME AND COVER - B FRAME........ccooiiieieee e E 202.7.0
MANHOLE COVER DETAILS......eee e E 202.8.0
CONCRETE COLLARS ...t E 202.9.0
DROP INLETS TYPE A - PRECAST CONCRETE TYPE B -

CONCRETE BLOCGK ...ttt E 203.1.0
DROP INLETS TYPE AF - PRECAST CONCRETE TYPE BF -

CONCRETE BLOCGK ...ttt E 203.2.0
DROP INLET TYPE Co.ooii et E 203.3.0
DROP INLET TYPE CF ..o E 203.4.0
DROP INLET TYPE Dottt E 203.5.0
DROP INLET TYPE DF ..ottt E 203.6.0
FLUSH DROP INLET THROAT ..ot E 203.7.0
GUTTER INLET .ottt e e E 204.2.0
DRY STONE MASONRY LEACHING BASIN.........cooiiiiiiiiiie e E 205.1.0
CONCRETE BLOCK LEACHING BASIN......cciiiiieiiiiiee s E 205.2.0
CORRUGATED STEEL METAL PIPE - TABLE OF

MINIMUM WALL THICKNESS ... ..ot E 206.1.0
B DATE OF ISSUE
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DESCRIPTION DRAWING

NUMBER
SECTION 2
DRAINAGE CONT.
CORRUGATED STEEL METAL PIPE ARCH - TABLE OF
MINIMUM WALL THICKNESS........ooiiiiiiiiee e E 206.2.0
CORRUGATED METAL PIPE UNDER FILL SLOPE..........ccoooiiiieieeeee E 206.3.0
CONCRETE AND FIELD STONE MASONRY PIPE ENDS
FOR 87 TO 307 PIPE... ..ot E 206.4.0
QUANTITY TABLES FOR CONCRETE AND FIELD
STONE MASONRY PIPE ENDS......ooooiiiieiee e E 206.4.1
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR
COMBINATION PIPES UP TO 30%...ciiiiiiiiee ettt E 206.5.0
CONCRETE AND FIELDSTONE MASONRY PIPE ENDS FOR
307 TO 84” PIPE CULVERTS......coiiiiiieeee e E 206.6.0
STONE PIPE ENDS FOR PIPES 24” AND LESS INDIA. ..o, E 206.7.0
REINFORCED CONCRETE PIPE FLARED ENDS.........cccoovviiiiiiiiiie e, E 206.8.0
STANDARD METAL END....coiiiiiiiei e E 206.9.0
CONCRETE SPLASH PADS. ... E 208.1.0
SUBDRAIN. ..ttt s e e e s r e e s e e nnne e e e e e nrs E 209.1.0
DITCH CHECK DAMS FOR EROSION CONTROL.....ccccoiiiirreeeeieeeee e E 210.2.0
HAY BALES AND SILT FENCES FOR EROSION CONTROL........ccccccvrnenn. E 210.3.0
HALF CIRCLE CCM PIPE WATERWAYS.......ccoii e E211.1.0
PAVED WATERWAYS AND APRON ...ttt E211.2.0
PAVED WATERWAY S ...ttt E211.3.0
SECTION 3
CEMENT CONCRETE & MASONRY STRUCTURES
CEMENTED STONE MASONRY WALL.....ccoiiiiiiiiiiieeeeee e E 302.2.0
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED
CONCRETE SLAB......cee ettt E 303.1.0
SPECIAL SLOPE PAVING UNDER BRIDGES REINFORCED
CONCRETE SLAB DETAILS.....cociiiieie e E 303.1.1
CEMENT CONCRETE STEPS 1/2....ueeiiieiiiie et E 304.1.0
CEMENT CONCRETE STEPS 2/2.....oeoii e E 304.2.0
TYPICAL CANTILEVER RETAINING WALL SECTION.......cccccciiiimirieeeene E 305.1.0
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS,
SLOPING BACKFILL.....ceteeeeeiiieeeee e e e nine e E 305.2.0
CANTILEVER RETAINING WALLS DENSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE..........cccoiiiiiiieiiiie e E 305.3.0
B 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. ...ttt E 305.4.0
CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS,
LEVEL BACKFILL, SURCHARGE........coiiiiiieee e E 305.5.0
CANTILEVER RETAINING WALLS ROCK FOUNDATION,
SLOPING BACKFILL. ...ttt E 305.6.0
CANTILEVER RETAINING WALLS ROCK FOUNDATION,
LEVEL BACKFILL, SURCHARGE.......ccoiiiiiiee e, E 305.7.0
SECTION 4
HIGHWAY GUARD RAIL & FENCES
GENERAL NOTES ..ottt 400.1.0
GUARDRAIL, TL=3 e e s e e e e s e s e s e 400.1.1
GUARDRAIL, TL=2 e e s e e e 400.1.2
W-BEAM & THRIE BEAM PANEL DETAILS ....ooriiieee e 400.1.3
POST & OFFSET BLOCK DETAILS ....ooiiiiiiiee e 400.1.4
GUARDRAIL MOUNTING HEIGHTS & POST DEPTHS ......ccooiiiiiiiiiiee 400.1.5
GUARDRAIL SECTIONS ... 400.1.6
APPROACH GEOMETRY : SINGLE FACED .......cocooiiiiiiiiiieee 400.2.1
APPROACH GEOMETRY : ADJACENT TO CURB & DOUBLE FACED ...... 400.2.2
LAYOUT TO SINGLE FACED RIGID BARRIER OR BRIDGE RAIL .............. 400.2.3
LAYOUT TO DOUBLE FACED RIGID BARRIER - TRAILING ENDS ............ 400.2.4
TRANSITION TO NCHRP 350 GUARDRAIL .....coviiiiiiiee e 400.3.1
TRANSITION TO RIGID BARRIER (SINGLE FACED) .....cooviiiiiieiiiieeiee, 400.3.2
TRANSITION TO RIGID BARRIER (DOUBLE FACED) .....cccccvviiiiiiiicneeeee 400.3.3
TRANSITION TO RIGID BARRIER DETAILS ... 400.3.4
TRANSITION TO BRIDGE RAIL (BACK OF SIDEWALK) .....ocvveiiiiiernieiiens 400.3.5
TRANSITION TO BRIDGE RAIL (FACE OF CURB) .....ooiiiiiiieeeeeeeeee, 400.3.6
TRANSITION TO BRIDGE RAIL DETAILS ....oooiiiiiiiieeeee e 400.3.7
TRAILING ANCHORAGE ...t 400.4.1
TRAILING ANCHORAGE COMPONENT DETAILS ... 400.4.2
SPECIAL POST DESIGNS ... .ot 400.5.1
F SHAPE CONCRETE BARRIER ... E 402.10.0
F SHAPE CONCRETE BARRIER SYMMETRICAL SECTION
REINFORCING DETAILS ... E 402.11.0
F SHAPE CONCRETE BARRIER ASYMMETRICAL SECTION
REINFORCING DETAILS ... E 402.12.0
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DESCRIPTION DRAWING

NUMBER
SECTION 4
HIGHWAY GUARD RAIL & FENCES CONT.
F SHAPE CONCRETE BARRIER........cciiiiiiiiiiiic e E 402.10.0
F SHAPE CONCRETE BARRIER SYMMETRICAL SECTION
REINFORCING DETAILS ...t E 402.11.0
F SHAPE CONCRETE BARRIER ASYMMETRICAL SECTION
REINFORCING DETAILS.....ccooiiiie e E 402.12.0
F SHAPE CONCRETE BARRIER DOWEL DETAILS.........cccoiiiiiiiiireeeeee, E 402.13.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR............. E 402.20.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR
REINFORCING DETAILS....ccooii e E 402.21.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR
DOWEL DETAILS ...t E 402.22.0
TEMPORARY CONCRETE BARRIER MASH TL-2 1/3..cciiiiiieeeeeee E 403.1.0
TEMPORARY CONCRETE BARRIER MASH TL-2 2/3.....cccciieiieeeeee E 403.2.0
TEMPORARY CONCRETE BARRIER MASH TL-2 3/3...ccoiiiieieeeieeee E 403.3.0
TEMPORARY CONCRETE BARRIER RETROFITTED
TO MASH TL=3 /2. e E 403.8.0
TEMPORARY CONCRETE BARRIER RETROFITTED
TO MASH TL=3  2/2..cccieeeeeie e E 403.9.0
CHAIN LINK FENCE (SPRING TENSION WIRE) ...t E 404.1.0
CHAIN LINK FENCE (SPRING TENSION WIRE) ...t E 404.2.0
CHAIN LINK FENCE (PIPE TOP RAIL) ittt E 404.4.0
CHAIN LINK FENCE DETAILS OF CABLE ATTACHMENTS
& POST BASES. ...t E 404.5.0
CHAIN LINK FENCE - SWING GATE.....cc i E 404.6.0
CHAIN LINK FENCE CANTILEVER GATE ...oooiiieee e E 404.7.0
CHAIN LINK FENCE MOUNTED ON GUARD RAIL........ccciiiiiiiiieee e E 404.8.0
CHAIN LINK FENCE POST DETAILS ... E 404.10.0
SECTION 5
MISCELLANEOUS
WETLANDS PROTECTION ACT SIGN.....ciiiiiiiiiiiiiirieeeee e E 501.1.0
TREE WELLS ... E 502.1.0
SETTING RURAL MAILBOXES......co e E 504.1.0
DEMOUNTABLE REFLECTORIZED STATION MARKER AND
PROJECT MARKER ... ..o E 505.1.0
BOUND LETTERED GRANITE ...ooiiieeee e E 506.2.0
B DATE OF ISSUE
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6" SHOULDER

MAX. |
HMA SURFACE
COURSE
I ) —
| | % j: —] HMA BASE COURSE
i —
3 -LAYERED SURFACE AND 2-LAYERED BASE COURSE
6 SHOULDER |
MAX. HMA SURFACE
COURSE
|
I )
I ‘gI }I: ii HMA BASE COURSE
I

2 - LAYERED SURFACE AND 2-LAYERED BASE COURSE

SHOULDER 6"
MAX.

HMA SURFACE
COURSE Ny ) %_ |
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 /massDOT) \ETHOD OF STEPPING SURFACE
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1/16" TO 1/8" I |

SEALANT *OVER BRIDGE JOINTS MAX.
SAWCUT - DEPTH 1-1/2"
> 9
S
BONDBREAKER TAPE Z W E
o|g
5|3
<
E o
nlx
SEENOTE1 — | <&
// | 5|2
|_
9|8
1/8 =2
ulo
°|E
HOT MIX ASPHALT TRUING AND LEVELING COURSE
(THICKNESS VARIES BY PROJECT NOT INCLUDED IN  ——
THICKNESS SPECIFICATION OVERLAY)
. J gA)
A.- . -4 = ) 4
<.1'_ 4 _AA L4
_ T EXISTING S
g TRANSVERSE| ¢ 4
a _ JOINT 4
e - < -
4 4
g
| EXISTING _
PORTLAND| . -, 4 _
CEMENT | . 47
CONCRETE| . <
-|[PAVEMENT/| . : D
1 _' -4_. <g-. & g i
A - -q. . <
s .

‘A N «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.

;? massDOT)

Highway Division
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LOCATION OF SAW CUT FOR

TRANSVERSE JOINTS
AT BRIDGE ABUTMENT
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NOTES:
1. LEVEL LANDINGS CAN OVERLAP

IN ANY DIRECTION"

PREFERRED PEDESTRIAN PHASE OF TRAFFIC

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

;? massDOT)

ey owiion TYPICAL INTERSECTION
GCONSTRUGTION
STANDARDS CROSS WALK LAYOUT
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%  TRANSITION LENGTH SHOWN IS MINIMUM.
(SEE E 107.9.0)

%% TOLERANCE FOR CONSTRUCTION +0.5%

0" REVEAL — —3/4" REVEAL — 6" REVEAL
DETECTABLE ' A iy *
WARNING PANEL LAO"MIN. | 6-0" MIN — —6" CURB WIDTH
LANDING/TURNING AREA ‘
1.5%%*
LEVEL WITH STREET J ® 0 0
: ‘ 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))
56" MIN,
"T" INTERSECTION
LEGEND NOTE:
ROADWAY, GUTTER, AND FIRST 6"
OF SIDEWALK TO BE ADJUSTED
BUILDING OR OTHER UNALTERABLE CONDITION FOR FIELD CONDITIONS

;? massDOT)

Highway Division

GCONSTRUGTION
STANDARDS

"T" INTERSECTION
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LEVEL LANDING
TRANSITION RAMP TURNING AREA TRANSITION RAMP
STANDARD SIDEWALK SEE PANEL — STANDARD SIDEWALK
24" DEPTH OF DETECTABLE DETAIL
WARNING PANEL BELOW
[elNelNe] [elNeINe RN e RN INelNe] [elie] Kolie)
0O 00|00 OO0OO0OOOCO0CyooOo|looO
0O 0O 0|0 00O OO0 OOO0'00J0O0
FLARE OOOOO’OOOOOOOOOO FLARE
O 0 0]O OJO O OO O O O O]J]O O
= ST T T e o e [
R RANOE VR
6" DEPTH OF PLAN ——— RavP TO - GUTTER LINE

STREET

|

|

| TURNING AREAIN
NORMAL CURB REVEAL —~e——=— TRANSITION CURB | STREET FORAPEX

|

|

TRANSITION CURB —a——= NORMAL CURB REVEAL
RAMPS AND RAMPS

NOT ALIGNED WITH
L _CROSSWALK _ _

[«
— ————————

v'
@ (
65
N

5

S g

S
0 %

) =
|
0. ©7©
MIN 5
A g A
DETAIL OF DETECTABLE WARNING PANEL

N

50% TO 65% 02"
OF THE BASE DIAMETER {

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.

PImassDOT| DETECTABLE WARNING PANEL ™" (1o3er 2017

Highway Division

7 FOR WHEELCHAIR RAMPS AND f5rawie woveer
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— 16' —
L=6"-3"
PC (\\70’ PC
*7
< Q\\79' /< 'i
n ‘ 3 : \—R=4' 2
_________ I W N A R T B
BACK OF SIDEWALK
OR LOCATION LINE
10 FT SIDEWALK LAYOUT
- 29' —
—~—— 16" —————
® L=4"9"
PC (\\70’ PC
3
5% i
:Or') 3" \_R=30I I;;
_____________________ o _Mll\l_.I_ 4 _Q':OI_SJDEWALK__________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

» ..{,EiSSDOT OCTOBER 2017
CONSTRUCTION RESIDENTIAL DRIVEWAYS S AING NOWEER
STANDARDS E 107.8.1
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/7 FOR GRATE SEE DRAWING E 201.7.0 - E 201.11.0

FOR FRAME SEE DRAWING E 201.6.0

24" MIN,
SQUARE OPENING **

BRICKS MAY BE USED FOR
GRADE ADJUSTMENTS.

FRAME TO BE SET IN
FULL BED OF MORTAR.

——— 8" MIN.

SEE DRAWING E 202.4.0 FOR s

g
JOINT DETAILS

4'+ 1" DIAMETER ol

MORTAR ALL JOINTS

PROVIDE "V"
o OPENINGS
WEEPHOLE
(OPENING TO BE PRECAST
IN RISER SECTION) OUTSIDE OF PIPE
SEENOTE#2 —— | +2" CLEARANCE
F— |
| .d

z
o
5
X |
Yo
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.

1" CLEAR * xk

MIN. 0.12 SQ. IN STEEL
PER VERTICAL FOOT,
PLACED ACCORDING TO

AASHTO DESIGNATION M199

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

™~

*

**  WHEN A

SEE DRAWING E 202.4.0 FOR BASE DETAILS

MINIMUM DEPTH OF SUMP TO BE 2 FT

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
2. FACE OF PIPE

INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON E 201.3.0
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 CONCRET

E TO BE AIR ENTRAINED

;? massDOT)

Highway Division

GCONSTRUGTION

DATE OF ISSUE

PRECAST CONCRETE OCTOBER 2017

CATCH BASIN E 201.4.0

STANDARDS




/7 FOR GRATE SEE DRAWINGS E 201.7.0 - E 201.11.0

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

FOR FRAME SEE DRAWING E 201.6.0
24" MIN.
= BRICKS MAY BE USED FOR
=y SQUARE OPENING GRADE ADJUSTMENTS.
5|8 & FRAME TO BE SET IN
L 9|2 / FULL BED OF MORTAR.
N0 E
oY \\
~— E o
ol =4 6" MINIMUM
<|O
| O /
) y
A @
e & O 1
g~ | |
wlzs o|lw
glg w | WEEPHOLE }
14
212 A S OUTLET PIPE PIPE TO BE SET
Sl ) SEE NOTE #2 IN FULL BED
z |z o} OF MORTAR
= o = - |
’ AL
x
48" + 1" DIAMETER [}
o O
= -
o
Yow
—~ < 1y
. o (24
w * | = E o
w s| 2 zZ =z
z 5|2 x| 23
> S| o =) g °
= H ~ w I
[ =
<| o 7 o=
= Ny < 3=
elz 3 )
o = o a<
6" MINIMUM 5 o g 5
— 5" MINIMUM N O o
8" DIAMETER HOLE IN CENTER OF BASE
HOLE TO BE FILLED WITH
4000 PS| 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)

Highway Division

PRECAST CONCRETE

GCONSTRUGTION CATCH BASIN TUB

STANDARDS

DATE OF ISSUE
OCTOBER 2017

DRAWING NUMBER

E 201.5.0




—— - 1 1/4" NOTE - FOUR FLANGE

T T T T T T T T T T T T E FRAME SHOWN. MAY
TYPICAL GUTTER LINE J ALSO BE SUPPLIED AS
\ | THREE FLANGE FRAME
‘ 114" 5 | GUTTER SIDE |~ WITH THIS FLANGE
— Y — REMOVED
| \
NOTE - ALL CORNERS
) ARE RECESSED AND
7/8" (MIN) —————| BELOW MACHINED SEAT —— GUTTER LINE
T}
A <§( A
| 2 d b s
%
19"(MIN) a
Z
2
@) NOTE: IDENTIFYING
w INFORMATION SHOWN ON
FRAMES & GRATES TO BE
CAST WITH FRAME AND
— GRATE
|
]
|
MACHINE TOLERANCES: J gL':SSIFCI)CATfN: S SPECIFICATIONS
AST IRON - SEE STANDARD SPECIFICATION
'/ MACHINED SEATS (4) REQUIRED WITH NO BLACK ASPHALT COATING ALLOWED

FLAT AND IN PLANE WITHIN .010"
TOTAL INDICATOR READING

241/4" ————— =

3/4" ﬂ — —— ﬁ 3/4" *
o ; A T

11/16" a * g"

I "o l

172" J‘ * 22
4 1/2"(MIN) 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

»° DATE OF ISSUE
2JmassDOT OCTOBER 2017

@@Néﬁaﬁéﬁ@w CATCH BASIN FRAME SRAVING NUWEER

STANDARDS E 201.6.0




—— 237/8" ————————

UG | | END VIEW N.T.S.
GUTTER SIDE

114"y —— = 3/16" —— 21" * | 412" |~

[ LterT ] [ Frow —=|]

47/16"* - £19/16.. *iFHHM..
4 der -

%

]

—Jr 1A/ [
116" §

23 7/8" Y

1 [
* [ |

37/16"

—— 1.1/4"

JNVN. AYANNO4

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

L

* —=—=—— 41/16" Once grate is
set in frame,

torque bolt ¥y
turn past snug.

I

FLOW ——&>

D

. LOCK TUMBLER ASSEMBLY
SECTION C-C (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

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

23/8" —-—

3
ROUNDED
AN

1/8" —¢

—— —
I )
21/16"
— 3 5/8"
in n 412" *
| | —| | -
| | < 25.0°
] : : f CAST BACK }<‘ 5.0°
FACE WITH
MOLD DATE
a AND PART NO. CASTING TOLERANCES:
I SHALL CONFORM TO AASHTO
M306
Machine tolerances:
AAg\ll-lETlgT-lTS: %?)SPITRBC?GMIII\]OAD Surfaces noted 7 must
. NOTE: CASCADE GRATE ONLY TO BE
it;ﬁprgan‘;hwﬁﬁi:aéfgf USED ON FACILITIES WHERE BICYCLE
NOTE: IDENTIFYING INFORMATION Total Indicator Reading TRAVEL IS LEGALLY ALLOWED.
SHOWN ON FRAMES & GRATES TO BE
CAST WITH FRAME AND GRATE
’) mHSSDOT DATE OF ISSUE
Highway owiion HOOK LOCK CASCADE GRATE OCTOBER 2017
@@NSTF&U@T”@N FLOW FROM LEFT DRAWING NUMBER
STANDARDS E 201.7.0




- 237/8" =

N.T.S.

11/4" ————] | ——
1147y __3/16"  GUTTER SIDE
\ ' [===em|
47/16" * ‘ ]
? 1776
"
=
s
C N C
23 7/8" L % J
Q)
Z
2
1= R I
'S
‘ r1 9/16"
37/16" @
" LIFT FROM [—TrssibE ]
? 21/4" | — ?
FLOW
~—! 4 1/1¢"
GF—
'-— 9 7/8"
SECTION C-C
N/ L/

WEIGHT: 265 LBS. MIN
AASHTO HS 20 PROOF LOAD

©

_ _ | [
casteack! [ | = | = | ==
FACE WITH — — 1=
MOLD DATE o
AND PART NO. z u
(=] — — —
| _ ||
.‘JY# — —
[T [

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 Division

GCONSTRUGTION
STANDARDS

HOOK LOCK CASCADE GRATE
FLOW FROM RIGHT

DATE OF ISSUE
OCTOBER 2017

DRAWING NUMBER

E 201.7.1




FLOW ———b

FRAME MAY BE INSTALLED
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"
Ei 11/4" —m—
GUTTER SID : 15/16" = %
— ] —_7_
/ [ Lerr | [Fow = %
: d
Ll — |
ik ([
2 " —
T e et & | B R B 25 3/4 1
a z
33" MIN. § "
[ H Z:Z]
[ e 9 s e
MM/DD/YY CLkax N.T.S.
i SECTION B-B

pa—!
- 24 1/4" ——————————
SECTIONAA |« 237/8"

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

- pon

24" MIN

—

LOCK

5/8" x

O

CLASSIFICATION:

TUM

(1) REQUIR EDrCON

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

ST. STL. CAPTURE NUT

STAINLESS STEEL GRADE 304

AASHTO HS 20 PROOF LOAD

OF

LT

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

— — — g
] ] [ Tumbler should be set at 1 1/4" below machined grate seat
| s for installation.
s
| | - = = 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

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

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO
M306

/’ massDOT]

Highway Division

GCONSTRUGTION
STANDARDS

FRAME AND HOOK LOCK CASCADE

GRATE - FLOW FROM LEFT
ASSEMBLY DETAILS

DATE OF ISSUE
OCTOBER 2017

DRAWING NUMBER

E 201.9.0




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"
/ Chor ] [ = ron]
s Te—"T1
B , CLASSIFICATION:
| CAST IRON - SEE STANDARD
A p : A SPECIFICATIONS
c |||k | WITH NO BLACK ASPHALT
t & E ' * COATING ALLOWED
'____ﬁ'"_ __.__'_____._.______._.._-_____
33" MIN SUIE :
g 2 | 7d 2534
m I
T 5
@)
TIFT FROM
MM/DD/YY CL XXX
: AASHTO HS 20 PROOF LOAD
' N.T.S. —- 15/16"
Le s
- 33" MIN———————— ==
- 2414 ——— = SECTION B-B
SECTION A-A - 237/8" —— | *

—t |

s'- i :

1Y 1Y W/ 2
M { 15/16"

- 22" —
1 1/16" 24" MIN

OCK 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
L STAINLESS STEEL GRADE 304
— |
8 : : : Tumbler should be set at 1 1/4" below machined grate seat
I b for installation.
E —
E l: — — __ Once grate is set in frame, torque bolt Y4 turn past snug.
I WEIGHTS:
] | = — ~ | —— 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

/’ massDOT]

Highway Division

GCONSTRUGTION

STANDARDS

FRAME AND HOOK LOCK CASCADE | roaer 2017

GRATE - FLOW FROM RIGHT DRAWING NUMBER
ASSEMBLY DETAILS E 201.9.1




FLOW

i
] ' ) NI
33/8" |
A LI/ | L|
! L 93"
A~ | >
: : L
Q. |2 ] T 21" £ I
o %?_E i | _}B 03 7/g" r( 15/8"
v % -g N I N ?:F N i — J 2" <
@ mA/ | =
@) | w
| A =N ' -
! 6 3/8"
33/8 i | - 14
‘ T NUL | N N
— 1 1‘/4"
| LH/" A — —17/16"
237/8" ————
12" 3/16 NTS.
[ — "
T ’ Tr 174" WEIGHT: 205 LBS. (MIN)
— 1 14" j I‘ { B | NOTE: IDENTIFYING
v O ’ = INFORMATION SHOWN ON
412" FRAMES & GRATES TO BE
CAST WITH FRAME AND
GRATE
LOCK TUMBLER ASSEMBLY

(1) REQUIRED~CONSISTS OF:

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

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

ST. STL. CAPTURE NUT

STAINLESS STEEL GRADE 304

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

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.

ZImassDOT

Highway vaisinu

GCONSTRUGTION
STANDARDS

DATE OF ISSUE
OCTOBER 2017

HOOK LOCK BAR GRATE SRAWING 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 NOTE: IDENTIFYING
MORE INFORMATION. INFORMATION SHOWN ON
A FRAMES & GRATES TO BE
CAST WITH FRAME AND
GRATE

|

AHANNO4

3

33" MIN.

ol |-r-r|-rL faY T wd
SUTTENRN OIUuE
1
Il

i 25 3/4" <

THIS SIDE
1 CL XXX

MM/DD/YY

]
FOUNDRY’I "NAME" \

A
A

A <!

SEE DWG # FOR MORE INFORMATION
ON GRATE GEOMETRY.

24 1/4"
237/8"

15/16" *
¥, ] N — * t
Fi 24" MIN 44 172"
33" MIN -
LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:
5/8" x 5" ST. STL. BOLT
5/8" ST.STL. FLAT WASHER
- S CAST IRON TUMBLE
ST. STL. CAPTURE NUT
i STAINLESS STEEL GRADE 304
[-h
AASHTO It - CASTING TOLERANCES:
om SHALL CONFORM TO AAASHTO
HS 20 MM/DD/YY CL XXX N\ M306
PROOF
LOAD [_M
I CLASSIFICATION:
r CAST IRON - SEE STANDARD SPECIFICATIONS
JuUuuuuuvuuyuuyuyy WITH NO BLACK ASPHALT COATING ALLOWED
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

ZImassDOT

Highway Dl\nsinn

GCONSTRUGTION

STANDARDS

DATE OF ISSUE

FRAME AND HOOK LOCK BAR OCTOBER 2017

GRATE-FRAME ASSEMBLY DETAILS E 201.10.1




FLOW

— — [ — )\ %
) M) ) M) M M) N ) M) ) ‘
L
a
w
o
= &
5 % =
G} ® z
B == TEN =B E —|[||= B o ﬁ@_*_
I O A A |- ~ - _
O e & S ?
N
I
<\l‘
+ A | | | A | A 1 A B | A | A A A= Y
!
— =11 A-—
SECTION A-A
237/8"
21" |
— =1
—| =176 -—‘*1/4" — ’~1.2"

| [~ 14"

|
41/8"

—{ = 115/16" — |~ 3/4"

SECTION B-B

NOTES:
1. MATERIAL - CAST IRON; SEE STANDARD SPECIFICATIONS
2. MINIMUM MASS - 210 LBS.

;) massDOT T OCTOBER 2017
i DROP INLET GRATE

@@NgTF&M@TH@N DRAWING NUMBER
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FRAME TO BE SET IN FULL

N 7] / BED OF CEMENT MORTAR
BRICKS MAY BEUSED ~ ———\ E ﬁ
BETWEEN FRAME & / / \ \

S ‘ 24"+1 .

TOP COURSE FOR GRADE
o7/ VA

ADJUSTMENT.

18" - 24"
IN 3 OR 4 COURSES

: A \ \
z
o
w
[a]
W ~ 4 DIAMETER MIN. —]
a
= 6" MIN — — BLOCKS TO BE SET IN FULL
% : y BED OF MORTAR
> ! 1 1
A A PIPE - = FLOOR OF STRUCTURE TO BE
FACE OF PIPE FLUSH OR VARIES % HEADERS LAID FLAT
NOT TO PROJECT MORE — e
THAN 4" FROM FACE OF 30" MAX. :
WALL ALONG CENTERLINE o ol
OF PIPE. VARIES :

.
2] Y

- LN

4" MIN.

=~ _~BASE TO BE OF
/ 4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS FOR
DESIGN REQUIREMENTS)
OR PRECAST CONCRETE SECTIONAL PLATES. SEE BELOW.

1

INVERT TO BE INVERTED ARCH WITH BRICKS 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

» DATE OF ISSUE
massPOT|  CONCRETE BLOCK MANHOLE | OCTOeeR 2017

CONSTRUGTION v DRAWING NUMBER
STANDARES 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"41
6" MIN. / v _ogn
— 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 ——— 4MN. ——— A
% @ FLOW
= <>‘
= g — -
-
< = L
T = BLOCKS TO BE SET IN FULL
g o = =/_ BED OF MORTAR
i} A
a — LA
a L L4
-
[as]
2 L L
z MORTAR L L
>
FLOOR OF STRUCTURE TO BE
z HEADERS LAID FLAT
19 8" MIN. —=
Z dg|o
S <o|lww
;. =d|lxoQ
< .Z|Oo<
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
massDOT!  ONCRETE BLOCK MANHOLE OCTOBER 2017

CONSTRUGTION ' DRAWING NUMBER
STANDARES 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'

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
—{ [=—5MmN
- é \——#3 BAR
11/2" MIN.
o £
\ 2
®
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)

Highway Division

GCONSTRUGTION

STANDARDS

PRECAST CONCRETE MANHOLES

9' OR LESS IN DEPTH

DATE OF ISSUE
OCTOBER 2017

DRAWING NUMBER

E 202.4.0
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.

STANDARD COVER
FOR COVER DETAILS SEE DRAWING E 202.8.0

7
(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)

Highway Division

GCONSTRUGTION

STANDARDS

MANHOLE FRAME AND
COVER - A FRAME

DATE OF ISSUE
OCTOBER 2017

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

7/8"

l* 261/2" 4——l

TYPE - B FRAME

11/8"

—— 1 1/8"=—
1" |——

/7 MORTAR

Z

A

5

24" + 1" OPENING

I__i MINIMUM 8"
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

7 [massDOT

Highway Division

GCONSTRUGTION
STANDARDS

DATE OF ISSUE

MANHOLE FRAME AND OCTOBER 2017

COVER - B FRAME E 20270




DETAIL OF TREAD

* l<«—— MACHINED

|——1/8"

112" —|  |a— —] |=—11/8"

7.1/2"
10 1/2" .
233/4" ? 1 340
2 l
MANHOLE COVER FOR TYPE A & B FRAMES f \ {
|
——{112" |=—
NOTES:
1. MINIMUM COVER MASS - 200 LBS. DETAIL OF FIN
2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS
WITH NO BLACK ASPHALT COATING ALLOWED
’) mHSSDOT DATE OF ISSUE

” OCTOBER 2017
Highway Division

MANHOLE COVER DETAILS
@@NgTF&M@TH@N DRAWING NUMBER
STANDARDS E 202.8.0
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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

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

IN FULL BED OF MORTAR.
Yy "\ \

THROAT

8"MIN. 5
N
/ / N
Q
)
- / / TAPER IN 3 OR 4 COURSES —//> -
= — 1L
o "
i 6" MIN.
[a] —
o
3 ( FACE OF PIPE FLUSH OR NOT TO PROJECT
z — MORE THAN 4" FROM FACE OF WALL ALONG
<
b WEEPHOLE CENTERLINE OF PIPE.
= — )
©
! *
© = \— OUTLET PIPE
- s -
=
— é — *MIN. DEPTH TO BE 2
6" : o
&
- s ]
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

»° DATE OF ISSUE
2JmassDOT OCTOBER 2017

l Highway Divgsinn

DROP INLET TYPE C
@@NSTF&M@TH@N DRAWING NUMBER
STANDARDS E 203.3.0




WEEPHOLE

21 3/4"

T

%

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"

@

“N

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 / TAPER IN 3 OR 4 COURSES—//)
©
I
=
o I
] e
[a)
o
[v'q —
<D( WEEPHOLE
<Z( — * )
'_
2]

—— = —

2
I = L
" é —
2" ——| |—-— 9
© ﬁ
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 Division

GCONSTRUGT]
STANDARDS

Wi

DATE OF ISSUE
OCTOBER 2017

DROP INLET TYPE CF DRAWING NUMBER

E 203.4.0




/7 PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

A l t FOR FRAME SEE DRAWING E 203.1.0

THROAT \ BRICKS MAY BE USED FOR
N GRADE ADJUSTMENTS.

FRAME TO BE SET IN
29" 4 4" FULL BED OF MORTAR
5 SQUARE OPENING
[
.9 - 8" MIN. 5" MIN.
<
Q|9
[N a]
ol W SEE DRAWING E 202.4.0
- | FOR JOINT DETAILS
<C
'_
° 48"+ 1" DIAMETER o MORTAR ALL JOINTS
z ) @ PROVIDE "V" OPENINGS
o % o
L 2l WEEPHOLE
/=) 2le (OPENING TO BE PRECAST w
74 = )
< 21+ IN RISER SECTION) W
S w2 o+
<C 0|0 »lw
5 ol " 5l
28 w|® 1" CLEAR ) 2%
o Ol .
© o S
2 MIN. 0.12 SQ. IN. STEEL
T PER VERTICAL FOOT,
PLACED ACCORDING TO
— —\_. ._/— AASHTO DESIGNTION MI99
*
3-0" MAX
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 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
’\ DO DATE OF ISSUE
4
ass. o T OCTOBER 2017

l Highway Divgsinn

DROP INLET TYPE D
@@NSTF&M@TH@N DRAWING NUMBER
STANDARDS E 203.5.0




T

PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

THROAT

22"+ 1"

AN

SQUARE OPENING

]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

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

, {

MIN. 0.12 SQ IN. STEEL

PER VERTICAL FOQT, 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. 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.

4. BACKFILL FOR FULL DEPTH OF BASIN EXCAVATION TO BE GRAVEL.
5. FOR DESCRIPTION, MATERIALS AND METHOD OF CONSTRUCTION
SEE STANDARD SPECIFICATIONS.
I :
j = FULL BED OF MORTAR
. = 1/2" MORTAR COAT
.  BRICK WALL
. 6" MIN
z
2 DRY STONE
¢ o <~ MASONRY
SECTION A-A
’I) mHSSDOT DATE OF ISSUE
Highway Divssinrl z i D RY STON E MASON RY OCTOBER 201 7
@@NgTF&M@TH@N LEACH'NG BAS'N DRAWING NUMBER
STANDARDS E 205.1.0
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MASONRY PIPE ENDS

SLINN HSINMONS

assDOT

ighway Division

7m

GCONSTRUGTION
STANDARDS

”
4




1" CHAMFER

12" c | D | E
| | | !
R 7 "
: _r 12" U 11‘ B 6 '|2"
I 7. f
Wﬁ/‘% / N\ e DIA. OF
GROUND » / ?\ X :
LINE 3 f ?\\ “'.1“% LARGER
%W /B PIPE
s P 2-#3 TIE 3.._‘ L 12" _ |__ a
>—<BARS MIN L
g 1 #3@12" 20
r- 1—2"CLEAR
18"
4000 PSI CEMENT CONCRETE FRONT ELEVATION
(SEE MASSDOT SPECIFICATIONS
FOR DESIGN REQUIREMENTS)
END ELEVATION
DIAMETER LENGTHS vasonry| sTEEL TE'§<EC'\'AC\;,H
FIELD STONE DESIGN (IN.) o) 85| 1
MASONRY ENDS NO. A 5 G = - D(ECPFT)H
1" PORT. CEMENT 1 12 12 3'-9" 2'-2" 3'-9" 1.89 37 40.85
MORTAR CAR 2 12 15 43" 214" 45" 227 42 45.50
12" 3 12 18 49" 26" 50" 2.66 48 49.88
d 4 12 21 54" 2-8" 58" 312 | 54 54.85
T 12" 5 12 24 5-9" 210" 6'-3" 3.54 59 58.91
N 6 12 30 6'-9" 3-0" 7'-6" 448 | 71 67.38
GSSEJND 7 15 15 4-5" 2-6" 4'-5" 232 | 41 46.66
i 8 15 18 411 28" 50" 272 | 48 51.03
9 15 21 55" 2'-10" 58" 3.16 | 54 55.72
QD 0 | 15 24 511" 30" 63" 360 | 60 60.10
QD 11 15 30 6-11" 3-2" 7-6" 454 | 72 68.53
® 12 18 18 50" 2-8" 5'-Q" 272 | 48 51.35
[ 13 | 18 21 5.7 210" 58" 347 | 52 56.28
FIELDSTONES 14 18 24 6'-0" 3-0" 6'-3" 358 | 60 60.38
IMBEDDED 15 18 30 7'-0" 32" 7'-6" 4.53 72 68.85
IN MORTAR 15 1 21 55" 0" 55 320 | 53 5719
END ELEVATION 17 21 24 6-2" 34" 6'-3" 369 | 61 62.13
18 21 30 72" 3-6" 7'-6" 465 | 73 70.60
19 24 24 6'-3" 34" 6'-3" 367 | 61 62.40
20 24 30 7'-3" 3-8" 7'-6" 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.

PImassDOT| CONCRETE AND FIELDSTONE ™ (1oaer 2017

l Highway Division
CONSTRUCTION MASONRY PIPE ENDS FOR SRAWING NUVBER
STANDARDS COMBINATION PIPES UP TO 30" E 206.5.0
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STONE PIPE ENDS
FOR PIPES 24" AND LESS IN DIA.

By
4
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o
|_.| |___)_>

s

R2

PLAN
D 11/2"R
"y — 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" 15 1/2" 12" 1V : 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'-Q 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.

;? massDOT)

Highway Division

GCONSTRUGTION
STANDARDS

REINFORCED CONCRETE PIPE

FLARED ENDS
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[~——DIA.—

CONNECTOR
SECTION PIPE DIMENSIONS (IN.)
7" FOR 12" TO 30" DIA. DIA APPROX.
12" FOR 36" TO 48" DIA. N | GA A B H L w SLOPE
@1 {max)l @1 @2y @2
_ R 122 (16| 6 6 6 21 24 1V : 2.5H
I.B.I 15 (16| 7 8 6 26 30 1V : 2.5H
REINFORCED
EDOE 18 [16] 8 10 6 31 36 1V : 2.5H
§ 21 | 18| 9 12 6 36 42 1V : 2.5H
X
24 | 16| 10 13 6 41 48 1V : 2.5H
GALVANIZED 30 [14] 12 16 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 :2.5H
A W A
I I 48 | 12| 18 27 12 78 90 1V : 2.25H

COUPLING

GALV. TOP FINISH PLATE

; 12" FOR 12" TO 36" DIA.

24" FOR 36" TO 48" DIA.

——— SKIRT LIP

=—— TOE PLATE

BOLT HOLES - 12" MAX. C. TO C.

ALTERNATE CONNECTIONS

D d

PIPE PIPE
THREADED CONNECTOR THREADED SIDE
ROD ROD LUG

/_ LUG

=Y

FOR 12" TO 24" ONLY

NOTES:

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.

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.

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

;? massDOT)

Highway Division

GCONSTRUGTION
STANDARDS

STANDARD METAL
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W SURFACE TREATMENT
SURFACE TREATMENT: A
Iy 4
4" PLANTABLE SOIL AND SEED A 9 T g <
OVER _
: <
8" COMPACT GRAVEL OR S '
: 1/2" CRUSHED =
4" MINIMUM DEPTH OF PAVEMENT _ STONE - : s &
MILLING MULCH PLACE DIRECTLY | | < g <. « 062
OVER GEOTEXTILE AND CRUSHED 4 Y. .44 O : w25 xQ
STONE BOX L _ A T2IsES
) a4 - . A Aa- =QOO j =
vad. 4 4 0, - LEEaQ
. Iy 00060
g R ' . ' Eo®@gQ
: GEOTEXTILE : GZLOm
. _ SSF
,ﬁ _ A _ ) Wg oz o >
a 9494 260&q
. A s . - =0
a4 9.4 57 ;%%EE
. -4 ' SE23
- < 4 A =200wWm
: LT 9 Zx3al
. ) : =0awnk
A PERFORATED PIPE
PERFORATIONS UP
. |
q' “
.4 ne
L
Y
A o
[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

» massDOT T OCTOBER 2017
Highway Division S U B D RAI N

@@NgTF&M@TH@N DRAWING NUMBER
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V DITCH
CROSS SECTION

V DITCH
PLAN

FLAT DITCH

CROSS SECTION

FLAT DITCH

PLAN
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Highway Division

GCONSTRUGTION
STANDARDS

DITCH CHECK DAMS
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STAKE (TYP.)

\ / - \

ﬁ*\/!i"!i]\/!l
=/ N S 'T HHEHZIN B A FILTER FABRIC FOR
/ \ / / \ EROSION CONTROL
(STAKE FILTER
FABRIC EVERY 1ft)
SECTION A-A XL H Jx
T
STAKED FILTER =K
FABRIC FOR _
EROSION CONTROL -
STAKE (TYP.) . !
HAY BALE FOR TH
EROSION CONTROL
I
6" X 6" TRENCH LAY FILTER FABRIC IN TRENCH =it
END UP SLOPE AND BACK FILL 1H
SECTION X-X P
HAY BALES FOR /
ST
PER BALE)
P Y¥mnassDOT DATE OF ISSUE
P4 mg.wn;sz;m e HAY BALES AND SILT FENCES OCTOBER 2017
CONSTRUGTION FOR ER ION NTROL DRAWING NUMBER
STANDARDS OR EROSION CONTRO E 210.3.0




"SNOILVOI4103dS QYVANV.LS 33S ‘SAOHLIN NOILONYLSNOD ANV STVINILVIN ‘NOILdINOS3A HOo4 ¢
'a314103dS SV 39 OL AVMYILVM 3dld NOD 47TVH 40 4313AVIA 'L
‘310N

"0 0L 0 XV .0-9

Q30VdS SIIVLS
SO0n — — 0 — =
37IS TYNINON =|w
9X 2 Zla
SIIVLS AOOM .
INAYTY PANANANANTT T IAANANNANT A INANY Y PIAANANAANANTTAANAAANANT A INAANY
~
RO X [ ““ __ __ F
SIS STVLIS O S o ol |\ PR
N 3INIT ANNOYD IS HLIM STHVLS OL GINILSVH I8 OL AVMEILYM OOV
%2 %2 %2 £
AN ° o ° o ° o of e ol e o o ol o
4 / | | gz
N I N I N ) S g I
S \e W€ ,M\\\\ €
"G3ATIM HOLILS ¥O "D OL D S3T0H 'VIA .8/E
Mo ] .2} QIOVdS SL109 /L L X ATV
,8/€ HLIM 3WNT4 TV.LIW OL Q3NILSVA
Wi L X.8/8 S1708 STTONY 'ATVO Wb/b X uZ X uE
"ATVO OML HLIM QINILSVH ~
ANV MOT4 40 NOILOTHIA NI
Q3ddv1349 OL SLINN WOV 2% I . . e v v e . .
—]  |~— SLINN ONIdd¥1 404 SNOILYONYHOD € MOV 13S STTONY
2L 40 "XV OL dN 2 40 STTdILTNIA NI SHLONIT LINN

E 211.1.0

OCTOBER 2017

DATE OF ISSUE
DRAWING NUMBER

HALF CIRCLE
CCM PIPE WATERWAYS

assDOT

ighway Division

7m

GCONSTRUGTION
STANDARDS

~
4




"'SNOILYOIHIO3dS QYVYANYLS 1S31V133S 'SAOHLIN
NOILONYLSNOD ANV STVIYNILVIA ‘SNOILAIYOSIA HO4 €
"ONOD LINIW3D HO4 - 0°€'L L2 3 ONIMVHA
NO NMOHS SV d30V1d 39 O1 71331S ONIOHO4NITFA 2
0°€'L 12 ONIMVYYHA 33S "ONOD LNINTD HO4 - ¥31IN3D OL
d31N3D .0€ d3OVdS 39 OL 34V SLNIOr NOILOVHLINOD "L

‘S31ON

"ONIN3dO L3TINI dOHA NVHL ¥3HOIH
ATLHOITS ANV 114 O1 d3adVHS 38 OL NOHdV L37NI

¥

0-0 NOILO3S
3Svaens 19AVED AVMYALYM a3AYd
HI:Ay y T
O Hpip, I 75
\ 2L
INIWLYIHL 3dOTS ~/ 9
L H3IAINOHS
|

Z o1 a3anvd

g-9 NOILO3S

AVMHETLVYM A3AVd

_ _ H3A71NOHS
! a3nvd

V-V NOILO3S

3Svadns TIAVHO

Ll
H3A71NOHS

o _ aanvd
—

INIWLVYIHL 3dOTS

.90l

ONIaaos ai3aid

\

AVMYILYM A3AVd

QdVANVLS

S ¥04 NOILO3S
I

—

IVNOILISNVYL

[—— LNIOr NOISNVdX3

—_—

NO¥dY

.

—

TERIY] \
*

137NI
d0oda
HSN14

AVMYILYM QIAVd
| QuvaNvls |

¥04 NOILO3S
IVNOILISNVYL

~_ ._.Z_Mu-. NOISNVdX3

—.

LNIOr NOISNVdX3—]

_

(@3d¥vM 38 OL LON 3™V S3JO1S)
S3d07S 3dIS TYIWHON MOT1704 OL
S$3903 AVMHTLVYM 40 3dO1S

0

d3anvd

AVMYE3

i
e

NIN Wy —

LNIOr NOILOVHLINOD
¢ 'ON 310N 33S

d-a NoILO3S

TAAVHO

W8

OCTOBER 2017

DATE OF ISSUE
DRAWING NUMBER

E 211.2.0

"L'140 AN

1

-—ados

ININLVIHL 3OS 40 LINIM

_\\\

\\\.\

"L'140 3INIM

ININLVYIHL 3dOTS 40 LINIT

MOT4

Z | ¥
v gt o |

¥3ATNOHS A3AVd 40 3903

PAVED WATERWAYS

AND APRON

assDOT

ighway Division

7

GCONSTRUGTION
STANDARDS




48"+ 1"

L a

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
E -4 —-.—'—.- = ==
4"TO 8" R - 4 —", T FOR DESIGN REQUIREMENTS)
. T 1L\ .. ¥ - }' e
} ANIIpY 7 1/2" DIA. SMOOTH STEEL DOWEL
CURTAIN o
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
L (SEE MASSDOT SPECIFICATIONS
" " - =T — = —— o} = T ile T FOR DESIGN REQUIREMENTS)
4"TO 8 f. R = = a et T &
- - e \ - - ..4'. Q\ - -
} ANpY N 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

’ maSSDOT OCTOBER 2017

PAVED WATERWAYS
NSTRUGTION DRAWING NUMBER
STANDARDS E 211.3.0

STANDARDS




CONCRETE MASONRY STONE MASONRY

4000 PSI CEMENT CONCRETE
(SEE MASSDOT SPECIFICATIONS

S, FOR DESIGN REQUIREMENTS),
HIWID FOOTING EXCLUDING COPING \:”\/g: “0p OR PRECAST OFS cAST IN—PLA)CE
SECTION | VOLUMEPER | SECTION | VOLUME PER 28, (OPTIONAL) OR GRANITE, IF
AREA UNITLENGTH | AREA UNIT LENGTH % SPECIFIED
7 | ' | "7 | (sQ.FT) | (CUYDILINFT) | (SQ.FT) | (CUYDILINFT) N
50 | 075 | 125 | 406 0.150 9.00 0.333 - > COPING
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 4 - 1" BEVEL
75 563 0.208 18.06 0.669 [®) - - SEE NOTE #1
80 | 1.0 15 7.50 0.278 20.16 0.747 K GRAVEL
8.5 7.88 0.292 22.40 0.829 z BACKFILL -
9.0 8.25 0.306 24.75 0.917 %)
95 8.63 0.319 27.22 1.008 ] . - BATTER
100 | 12 2.0 12.40 0.459 29.80 1.104 > = 4%
105 12.90 0.478 32.50 1.204 I o -z T
11.0 13.40 0.496 35.28 1.307 8 S - 2 Gy NN
15 13.90 0.515 38.21 1.415 = - - CRUSHED STONE
12.0 14.40 0.533 41.25 1528 s
12.5 14.90 0.552 4441 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 5453 2.020
145 21.88 0.810 58.14 2.153 BACKFILL ELEVATION
15.0 22.50 0.833 61.88 2.292 > 77
155 2313 0.856 65.72 2434 GR;VEL- .
16.0 2375 0.880 69.68 2.581 BACKFILL z
165 | 18 3.0 30.15 1117 73.76 2732 .. BN 7 I
17.0 30.90 1.144 77.90 2.885 =l =
175 31.65 1172 82.21 3.045 ~ - 5
18.0 32.40 1.200 86.63 3.208 B S PP J AT vy S
185 33.15 1228 91.38 3.384 < 4000 PSI CEMENT CONCRETE .
95 | iz | ws | s | [ se masspor seEGCAT ONs - §
195 34.65 1.283 101.25 3.750 a KR PN e
20.0 35.40 1.311 106.38 3.940 Z
205 36.15 1.339 11163 4134 ! 12| 05"H" | we | 12 |
210 36.90 1.367 117.00 4.333
215 37.65 1.394 122.50 4537
22,0 38.40 1.422 128.13 4.745
225 39.15 1.450 133.88 4.958
23.0 39.90 1.478 139.75 5176
235 40.65 1.506 14575 5.398
24.0 41.40 1533 151.88 5625
245 4215 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
265 45.15 1.672 184.38 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

;? massDOT)

Highway Division

GCONSTRUGTION
STANDARDS

CEMENTED STONE
MASONRY WALL
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8 __ | I T, V— l~—gr ‘
T 1
1" CHAMFER ] | e
N
| /)_f
PR -
//
r " ///
GRADE OF SIDEWALK — T 7 s
{—— 6" RISERS "
12" TREADS SLOPE  1V:2H
RISERS 6"
rz TREADS 12"
| i P g
! | 10" I -}
U S e I = DESIGN A
FRONT VIEW |__20.. _,| Lo
PLEASE NOTE: DESIGN B HAS BEEN DISCONTINUED
912" 101/2"
8" 4'-0" gn ‘
T 1
1" CHAMFER ! I g
=
I e
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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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NOTES:

1.

10.

11.

12.

13.

ALL DIMENSIONS OF STANDARD GUARDRAIL COMPONENTS, INCLUDING PANELS, POSTS, OFFSET BLOCKS, BOLTS, NUTS, WASHERS AND HOLES, ARE BASED UPON
ENGLISH UNIT CONVERSIONS OF THE AASHTO-ARTBA-AGC JOINT COMMITTEE TASK FORCE 13 REPORT: A GUIDE TO STANDARDIZING HIGHWAY BARRIER HARDWARE
(http://www.aashtotf13.org/Barrier-Hardware.php).

ALL GUARDRAIL MATERIALS SHALL CONFORM TO M8.07.0 UNLESS OTHERWISE INDICATED.

APPROVAL BY THE ENGINEER IS REQUIRED WHERE A DIFFERING GUARDRAIL CONFIGURATION IS REQUIRED FOR CONSTRUCTABILITY BEYOND THE OPTIONS SHOWN
IN THESE STANDARDS OR THE PLANS.

THE BEGIN OR END STATION LABELS SHOWN IN THESE STANDARDS CORRESPOND TO THE STATION AND OFFSET CALLOUTS SPECIFIED IN THE PLANS.
USE 12'-6" NOMINAL LENGTH PANELS UNLESS OTHERWISE INDICATED IN THESE STANDARDS OR THE PLANS.
ALL LAP SPLICES SHALL BE MIDSPAN UNLESS OTHERWISE SHOWN.

LAP SPLICES SHALL BE CONSTRUCTED WITH THE SPLICE RIDGE ORIENTED DOWNSTREAM OF THE FINAL DIRECTION OF TRAFFIC IN THE NEAREST TRAVEL LANE.
REORIENTING LAP SPLICES FOR TEMPORARY TRAFFIC CONTROL IS NOT REQUIRED.

STANDARD POSTS SHALL BE STEEL OR TIMBER, UNLESS OTHERWISE INDICATED IN THE PLANS, FABRICATED TO THE DIMENSIONS SHOWN ON 400.1.4. POSTS OF A
SINGLE MATERIAL TYPE SHALL BE USED THROUGHOUT AN ENTIRE RUN OF GUARDRAIL; EXCEPTIONS ARE ALLOWED ONLY WHEN SPECIFIC MATERIAL TYPES ARE
REQUIRED FOR TRANSITIONS, END TREATMENTS, AND/OR ANCHORAGES.

DEEP POST SHALL ONLY BE USED WHERE INDICATED IN THESE STANDARDS OR THE PLANS.

OFFSET BLOCKS, WHERE REQUIRED, SHALL BE TIMBER AND FABRICATED TO THE NOMINAL DIMENSIONS SHOWN ON 400.1.4. PLASTIC OR COMPOSITE OFFSET
BLOCKS OF THE SAME NOMINAL DIMENSIONS THAT ARE LISTED ON THE QUALIFIED CONSTRUCTION MATERIALS LIST MAY BE SUBSTITUTED. OFFSET BLOCKS OF A
SINGLE MATERIAL TYPE SHALL BE USED THROUGHOUT AN ENTIRE RUN OF GUARDRAIL; EXCEPTIONS ARE ALLOWED ONLY WHEN SPECIFIC MATERIAL TYPES ARE
REQUIRED FOR TRANSITIONS, END TREATMENTS, AND/OR ANCHORAGES.

PAVEMENT MILLING MULCH, WHERE CALLED FOR IN THE STANDARDS, SHALL CONFORM TO SECTION 739.

GUARDRAIL DELINEATORS, CONFORMING TO SECTION 601, SHALL BE INSTALLED AT 25' INTERVALS WITHIN 100' OF AN END TREATMENT OR TRAILING ANCHORAGE
AND AT 100" INTERVALS IN ALL OTHER AREAS UNLESS OTHERWISE SHOWN IN THE PLANS.

MINIMUM OFFSET DISTANCE FROM FACE OF W-BEAM PANEL TO A FIXED (NON-BREAKAWAY) OBJECT SHALL BE 48" FOR TL-2 AND 60" FOR TL-3.

/ CONSTRUGCTION STANDARDS DATE OF ISSUE DRAWING NUMBER
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NOTES:
1. A9-4%" PANEL IS REQUIRED WHEN TRANSITIONING TO
TL-3 W-BEAM GUARDRAIL TO MAINTAIN PROPER POST
SPACING.
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_‘ € W-BEAM & 33" x 14"

SPLICE BOLT SLOTS

W-BEAM PANEL SECTION
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1 %n
R=§" | &
R = Jl%" \E|oo
©
€ 3" x 24" POST BOLT SLOT -\ R=8"
¢ THRIE-BEAM (SYMMETRICAL) >
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‘6\1 -~
[ %%u x 1 _81_||
SPLICE BOLT
SLOT (TYP.)
2
S %
{2
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¢ W-BEAM & 33" x 13"
SPLICE BOLT SLOTS

THRIE-BEAM PANEL SECTION

VARIES (3'-13", 6-3", 12'-6", OR 25'-0")

© 2" x 2J" POST BOLT
LOTS (TYP.
'N' SPACES @ 3-13" RV SLOTS (TYP.)
(SEE TABLE 1) 7 (TYP) — 1o
2" (TYP.) _.| 42 (TYP) ol e _\
« W-BEAM & POST = = . =
BOLT SLOTS ¥ 1 =
\_ N/&%" @ CABLE ANCHOR PLATE BOLT
e x1g HOLES (WHERE REQ'D.) (SEE NOTE 1)
SPLICE BOLT
SLOTS (TYP.)
W-BEAM PANEL ELEVATION
VARIES (314", 63", 12'-6", OR 25'-0")
'N' SPACES @ 3-13"
(SEE TABLE 1)
44" (TYP.) ¢ 3" x 21" POST BOLT
_X . SLOTS (TYP.)
2" (TYP.) 43 (TYP))

1 %"

& POST BOLT SLOTS \_

15" —

TABLE 1 : PANEL SUMMARY

NUMBER OF
SPACES'N'

PANEL TYPE

6'-3" W-BEAM
9'-43" W-BEAM
12-6" W-BEAM
250" W-BEAM

12-6" THRIE-BEAM
250" THRIE BEAM
THRIE-BEAM TRANS.

[N] (=] ENS [oo) BNy [94) I )
N
N

TABLE 2 : %" BUTTON-HEAD BOLT LENGTHS

¢ THRIE BEAM —— L
[==J
¢ POST BOLT SLOTS —/_ 3 =
\_ ¢ %.. x1f
SPLICE BOLT
SLOTS (TYP.)

THRIE-BEAM PANEL ELEVATION

'N' SPACES @ 3-13"
(SEE TABLE 1) 4t

¢ POST BOLT SLOTS \

g
3L 314"
4 i_n ¢ %" o 2_,21" 4 %" 4 :”I’_n
: : POSTBOLT . :
2 2 SLOTS (TYP.) 2 —‘I 2
3 G

& THRIE BEAM —?')

= == ———=

¢ POST BOLT SLOTS —/

N_ ¢ 1352_.. x 1 %..
SPLICE BOLT
SLOTS (TYP.)

THRIE-BEAM TRANSITION PANEL ELEVATION

(REVERSE DIRECTION SAME DIMENSIONS)

¢« W-BEAM

APPLICATION(S) LENGTH 'L’ MIN. THREAD LENGTH
PANEL SPLICE 17" FULL LENGTH
STEEL POST MOUNT - SINGLE FACED 10" 4"
TIMBER POST MOUNT - SINGLE FACED 18" 4"
STEEL POST MOUNT - DOUBLE FACED 10" 4"
TERMINAL CONNECTOR SPLICE 2" FULL LENGTH

NOTES:

1.

INCLUDE %" @ CABLE ANCHOR PLATE BOLT HOLES ONLY WHERE
REQUIRED FOR THE INSTALLATION OF THE CABLE ANCHOR PLATE
SHOWN ON 400.4.1 AND 400.4.2.

INSTALL BUTTON-HEAD BOLTS FOR POST MOUNTS AND SPLICES, AS
REQUIRED. BOLT LENGTHS SHALL CONFORM TO TABLE 2 UNLESS
OTHERWISE INDICATED. PLACE WASHERS UNDER NUTS; WASHERS
ARE OPTIONAL AGAINST STEEL FLANGES. DO NOT PLACE WASHERS
BETWEEN BOLT HEADS AND PANELS UNLESS OTHERWISE INDICATED.

Massachusetts Department of Transportation
Highway Division

“ImassDOT
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6"X8" NOMINAL g W6X8.5 OR W6X9 = FOR USE WITH TIMBER POSTS FOR USE WITH STEEL POSTS 6"X 8" NOMINAL
( ) b » USE ONLY WHERE SPECIFIED (6°X 8" NOMINAL) (6"X8" NOMINAL)
NOTES:
W-BEAM THRIE 1. DRIVE ONE NAIL PER W BEAM TIMBER OFFSET BLOCK TO
W-BEAM THRIE DAL P iy & | & g PREVENT BLOCK ROTATION. USE ASTM A153 HOT DIP
\ 6" 8 PANEL 6| 8" BEAM | | DAL | TR e T | GALVANIZED STEEL 3 %’ TYPE 16D NAILS. FOR STEEL POSTS,
4 . o] Son| . i W-BEAM PANEL . . W-BEAM PANEL
BUT'IE:OBNgH)I(E)\% NOM] NOM. BLOCK STOP NAIL —_INOM] NOM. PANEN BLOCK STOP NAIL — BLOCK STOP NAIL —| JOM: | NOM | | AND BEND THE NAIL 80 1S /EAD GONTAGTS THE FLANGE.
: 4 Su " .
BOLT (TYP.) (SEE NOTE 1) N (TYP.) (SEE NOTE 1) (TYP.) (SEE NOTE 1) T~/ €g'Dx18
BUTTON-HEAD BOLTS 2. DEEP STEEL POSTS SHALL ONLY BE USED WHERE INDICATED IN
. __r_ ] v :/-q ------- e # — THESE STANDARDS OR THE PLANS.
Sn "
. Dtz < moacsroew S5 | | b W TS AN OED A0 PG TN
BLOCK STOP NAIL - o —f X S e TYP.) (SEE NOTE 1 A , -
(TYP.) (SEE NOTE 1) \-OFFSET ¢ s gy 100 ] BUTTON gg\_? \- OFFSET BOLT (TP ) / OFFSET BLOCK PATH, TIMBER POSTS SHALL BE USED. ALTERNATIVELY, STEEL
’ BLOCK gUTTON HTEAD BLOCK OFFSET BLOCK POSTS WITH A TIMBER BACKING, PER 400.5.1, MAY BE
- < SUBSTITUTED AT NO ADDITIONAL COST. WHEN TIMBER POSTS
/ BOLT / / / \_ OFFSET /\ ARE USED, ONE OF THE FOLLOWING SAFETY TREATMENTS IS
STEEL POST A STEEL POST — TIMBER POST — TIMBER POST BLOCK STEEL POST — SE%E:EEE) ch?R ALL BOLTS PROTRUDING FROM THE BACK FACE
\ \ A '
N N SE‘CTION ;EC_HON SEC;ION A.  AFTER TIGHTENING THE NUT, TRIM THE
PROTRUDING POST BOLT FLUSH WITH THE NUT AND
SECTION SECTION GALVANIZE PER M7.04.11;
B.  USE 15" POST BOLTS AND COUNTERSINK THE
A N /A N WASHER AND NUT BETWEEN 1" AND 14" DEEP INTO

THE BACK FACE OF THE POST; OR

B | el § = C. USE 15" POST BOLT SLEEVE NUTS AND WASHERS.

N \ / ‘\\_ END TREATMENTS AND TRANSITIONS, WHERE SPECIFIC
BLOCK STOP NAIL - PANEL (W- OR THRIE BEAM) BLOCK STOP NAIL [ PANEL (W- OR THRIE BEAW) W-BEAMPANEL | WW-BEAM PANEL MATERIAL TYPES ARE SPECIFIED, ARE EXEMPT FROM THESE
A (TYP.) (SEE NOTE 1) \ 4 \ REQUIREMENTS.
(TYP.) (SEENOTE 1) v BLOCK STOP NAIL
PLAN PLAN (TYP.) (SEE NOTE 1)
PLAN
W-BEAM & THRIE BEAM W-BEAM & THRIE BEAM DOUBLE FACED W-BEAM
STEEL POST TIMBER POST STEEL POST ONLY
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NOTES:

F———————————
e

W-BEAM

FINISH GRADE
(1:10 MAX.)
(TYP.)

1. CONSTRUCTION TOLERANCE FOR PANEL HEIGHT =+ 1".

TOP OF PANEL \ " / TOP OF POST
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—F———————————
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DOUBLE FACED
W-BEAM

FINISH GRADE
(1:10 MAX.)
(TYP.)

TOP OF PANEL \ ._ qo
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TOP OF POST
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THRIE-BEAM

FINISH GRADE
(1:10 MAX.)
(TYP.)

TOP OF PANEL \ TOP OF POST
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FINISH GRADE \

o7

d

* EMBEDMENT DEPTH BASED
ON STEEPNESS OF SLOPE

VARIES*

BREAK

I
[
([
© SLOPE 0o

DEEP STEEL POST

FRONT SLOPE
(1V:2H MAX.)

1o

'\ FRONT FACE OF POST

SLOPE BREAK CONDITION

STEEL DEEP POST
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6" (TYP)
TOP OF PANEL 18" / 24"
\ MIN. MIN.

/ SLOPE BREAK
=

/ / 1V:2H MAX.
L LT,
=

J A DR

27" (TYP)
|

SINGLE FACED:

: I
J Ny
EDGE OF TRAVEL LANE 3.0" MIN.

EDGE OF USEABLE SHOULDER
PAVEMENT MILLING MULCH

FLUSH WITH ROADWAY

TOP OF PANEL 18" 3'-0" (MIN) 18"
\ MIN. MIN.

1
AL

~

< ] J A DRI B . \ :
J N \
EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE
EDGE OF USEABLE SHOULDER EDGE OF USEABLE SHOULDER

PAVEMENT MILLING MULCH

27" (TYP)

DOUBLE FACED:

FLUSH WITH ROADWAY

NOTES:

1. TYPE VA CURB PER E 106.3.0.
2. HMA CURB PERE 106.2.0.

3. SLOPED EDGING PER E 106.5.0.
4. TYPE ABERMPERE 106.1.0.

5. TL-3 GUARDRAIL SHALL NOT BE OFFSET FROM VERTICAL CURB AND SINGLE FACED TL-3 GUARDRAIL SHALL
NOT BE OFFSET FROM SLOPED EDGING UNLESS OTHERWISE SHOWN IN THE PLANS OR THESE STANDARDS.

6. IN ORDER TO FACILITATE DESIGN AND CONSTRUCTION, THE OFFSET FROM THE CURB TO FACE OF
GUARDRAIL DOES NOT HAVE TO BE SYMMETRICAL BETWEEN SIDES. ONE SIDE MAY BE LOCATED AT THE
FACE OF CURB AND THE OPPOSITE MAY BE OFFSET.

TOP OF PANEL

TOP OF PANEL —\

A ORAA —| 24"
i SLOPE BREAK
(==
a
>
=
5
&

PAVEMENT
MILLING

SLOPED EDGING f
MULCH

SLOPED EDGING
(TYPE A BERM SIMILAR)

TL-2 TL-3
A(ATFACE)  0"TOS6" 0"TO6"
AA (OFFSET)  6-0" (MIN) N/A (SEE NOTE 5)

CORCC —||— —||=— CORCC

—W‘ sl
SLOPED EDGING \

PAVEMENT
MILLING
MULCH

SLOPED EDGING
(TYPE A BERM SIMILAR)

TL-2 TL-3
C (AT FACE) 0" TO 10" 0" TO 10"
CC (OFFSET) 60" (MIN)  13-0" (MIN)

1V:2H MAX.
IL.T. /

24"

B ORBB —|[—

TOP OF PANEL —\

PAVEMENT
MILLING

TYPE VA CURB MULCH

TYPE VA CURB
(HMA CURB SIMILAR)

TL-2 TL-3
B(ATFACE)  0"TO6" 0"TO6"
BB (OFFSET)  6-0" (MIN)  N/A (SEE NOTE 5)

D ORDD —{|— —{|— D OR DD

TOP OF PANEL

TYPE VA CURB

TYPE VA CURB
(HMA CURB SIMILAR)

TL-2 TL-3
D (AT FACE) 0" TO 10" 0" TO 10"
DD (OFFSET)  6-0" (MIN)  N/A (SEE NOTE 5)

MIN. SLOPE BREAK

1V:2H MAX.
N \_
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GUARDRAIL PANEL

TL-2 OR TL-3 GUARDRAIL

EDGE OF PAVEMENT
MILLING MULCH

SEE NOTE 11 —\

FACE OF

2-0" (MIN) LIMITS OF GRADING
PAVEMENT MILLING MULCH A_’
J—

END W-BEAM GUARDRAIL AT
BEGIN LENGTH OF NEED
POINT (SEE NOTE 1)

—_— _ ] —_— "
- 5-0" (MIN) \ 100" (TYP) |
- - _ _ N\ N__ o d%_ N I ol
|g| /B g g g (4% (3% 12 o (1) 1 s

Ty T T T T T T T T

MIDSPAN SPLICE
LOCATION (TYP)

FACE OF GUARDRAIL PANEL

GUARDRAIL PANEL

TL-2 OR TL-3 GUARDRAIL

(SEE PLANS)

TANGENT END TREATMENT SEGMENT - PLAN

]

FACE OF TANGENT END
TREATMENT IMPACT HEAD
(SEE NOTE 5)

__—] DIRECTION OF TRAFFIC

EDGE OF PAVEMENT
MILLING MULCH

LIMITS OF GRADING
PAVEMENT MILLING MULCH

SEE NOTE 11 —\

FACE OF

END GUARDRAIL AT BEGIN
LENGTH OF NEED POINT
(SEE NOTE 1)

5-0" (MIN) 100" (TYP)

(MAX)

f=]
b
=

MIDSPAN SPLICE

EDGE OF

TRAFFIC LANE

LOCATION (TYP)
(SEE PLANS)

SEE NOTE 6 g

PROJECTED FACE OF
GUARDRAIL PANEL

EDGE OF TRAVELED WAY —-’

__—] DIRECTION OF TRAFFIC

FLARED END TREATMENT SEGMENT - PLAN

PROJECTED FACE OF
GUARDRAIL PANEL \ 5-0" (MIN)

VARIES FLARE* | |

40"
(TYP)

I—}~ 310" (MIN)

“FLARE IF CALLED FOR IN PLANS, OTHERWISE
ALIGN WITH PROJECTED FACE OF GUARDRAIL
(SEE NOTES 3 & 5)

PAVEMENT MILLING MULCH

SECTION AT POST (1)
WITH UNPAVED SHOULDER

PROJECTED FACE OF
GUARDRAIL PANEL _\

50" (MIN)
VARIES FLARE" || |
EDGE OF —
TRAFFIC LANE 4-0
(TYP)
g

PAVEMENT MILLING MULCH

I—}— 3-0" (MIN)

“FLARE IF CALLED FOR IN PLANS, OTHERWISE
ALIGN WITH PROJECTED FACE OF GUARDRAIL
(SEE NOTES 3 & 5)

SECTION AT POST (1)
WITH FULLY PAVED SHOULDER

15° OR FL,
ATTER (TO TYPICAL FRONT st
_— OPE BREAK)

FACE OF FLARED END
TREATMENT IMPACT HEAD

NOTES:

1. INSTALL GUARDRAIL AT STATION AND OFFSET SHOWN IN THE PLANS. THE END OF
THE GUARDRAIL SHOWN IN THE PLANS CORRESPONDS WITH THE BEGIN LENGTH OF
NEED POINT FOR THE END TREATMENT (SHOWN AT POST 3 IN THESE STANDARDS,
BUT MAY VARY BY MANUFACTURER).

PROPRIETARY END TREATMENTS MAY VARY IN SIZE AND SHAPE FROM WHAT IS
DEPICTED IN THESE STANDARDS. HOWEVER, THE MAXIMUM SLOPES AND MINIMUM
OFFSETS DIMENSIONED FROM THE POSTS SHOWN HEREIN SHALL STILL APPLY.

3. END TREATMENT TEST LEVEL AND TYPE (TANGENT OR FLARED) SHALL BE SPECIFIED
IN THE PLANS.

4. CONSTRUCT TANGENT AND FLARED END TREATMENTS IN ACCORDANCE WITH THE
MANUFACTURER'S UNIQUE DRAWING DETAILS, PROCEDURES, AND SPECIFICATIONS.

5. AT THE DISCRETION OF THE ENGINEER, THE FACE OF THE TANGENT END TREATMENT
IMPACT HEAD MAY BE OFFSET UP TO 2-0" FROM THE PROJECTED FACE OF
GUARDRAIL TO MINIMIZE NUISANCE HITS. THE OFFSET SHALL OCCUR OVER THE
ENTIRE LENGTH OF THE END TREATMENT UNLESS OTHERWISE SPECIFIED BY THE
MANUFACTURER.

6. LATERAL OFFSET OF FLARED END TREATMENT SHALL BE DETERMINED BY THE
DESIGN ENGINEER FOLLOWING THE METHODOLOGY FOUND IN THE ROADSIDE
DESIGN GUIDE AND SHOULD FALL WITHIN THE ALLOWABLE TOLERANCES SPECIFIED
BY THE MANUFACTURER. LATERAL OFFSET SHALL BE MEASURED FROM THE EDGE
OF TRAVELED WAY TO THE FACE OF THE GUARDRAIL AT POST #3.

7. END TREATMENTS SHALL NOT TERMINATE CURVED W-BEAM SEGMENTS.
8. END TREATMENT IMPACT HEAD DELINEATION SHALL CONFORM TO 601.63.

9. INSTALL GRADING AS SHOWN HEREIN UNDER SEPARATE PAY ITEMS.
T
10. SEE 400.2.2 FOR APPROACH TERMINAL GEOMETRY FOR GUARDRAIL INSTALLED
ADJACENT TO CURB AND DOUBLE FACED GUARDRAIL.

11. MAINTAIN 2'-0" (MIN) OFFSET TO FRONT SLOPE BREAK DOWNSTREAM OF MIDSPAN
SPLICE LOCATION AT ALL TIMES. IF, DOWNSTREAM OF THE SPLICE, GRADING
CONSTRAINTS INHIBIT THIS MINIMUM OFFSET THEN USE DEEP STEEL POSTS AND
TRANSITION TO A SLOPE BREAK CONDITION DESIGN PER THE DETAIL IN 400.1.5 UNTIL
THE 2-0" OFFSET CAN BE MET.

PROJECTED FACE OF
GUARDRAIL PANEL

VARIES

50" (MIN)
FLARE* /
| ] |

40"
(TYP)

EDGE OF

TRAFFIC LANE FRONT SLOPE BREAK

SHLDR.

310" (MIN)
TYPE 'A' BERM

PAVEMENT MILLING MULCH
*FLARE IF CALLED FOR IN PLANS, OTHERWISE
ALIGN WITH PROJECTED FACE OF GUARDRAIL
(SEE NOTES 3 & 5)

SECTION AT POST (1)
WITH TYPE 'A' BERM
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=
FACE OF ﬁ

EDGE OF PAVEMENT MILLING MULCH

LIMITS OF GRADING (SEE NOTE 8)

GUARDRAIL PANEL o

TL-2 OR TL-3 GUARDRAIL
(SEE PLANS)

MILLING MULCH

EDGE OF PAVEMENT _X

FACE OF
GUARDRAIL PANEL 5

N —
PAVEMENT MILLING MULCH - — 0 _
- > z
— - END GUARDRAIL AT BEGIN LENGTH OF gz = 10-0" (TYP) | ~
A NEED POINT (SEE NOTE 1) = 5 | 2l
[te) —|<
. ) FACE OF TANGENT
ﬁ ﬁ ® ﬁ ﬁ |Z| (4)% @) (2)% END TREATMENT
o | IMPACT HEAD | |
{ - =, =
_/ f - TYPE vA CURB f

A FACE OF TYPE VA CURB % &

FACE OF s 250" TAPER LENGTH W

GUARDRAIL PANEL o (SEE NOTE 3) 22

3

2

TANGENT END TREATMENT FOR GUARDRAIL
ADJACENT TO CURB - PLAN
END GUARDRAIL (DOUBLE FACED)
AT & OF POST 1
\ PAVEMENT
MILLING MULCH

@) # @ & HI: |

DOUBLE FACED
\ TL-2 OR TL-3 GUARDRAIL
A (SEE PLANS)

FACE OF
GUARDRAIL PANEL

3.0"
FRONT SLOPE BREAK
OR EDGE OF SIDEWALK

PAVEMENT MILLING /

MULCH

VARIES

| \

T T J
_l._ DOUBLE FAGED IMPACT HEAD

=

=

o

GUARDRAIL PANEL END TREATMENT
MILLING MULCH
100" (TYP)
END TREATMENT FOR GUARDRAIL
(DOUBLE FACED) - PLAN
FACE OF
CURB FACE OF GUARDRAIL PANEL
| VARIES | VARIES |
. EDGE OF EDGE OF
SEE SHEET 400.1.6 FOR OFFSET DIMENSIONS TRAVEL LANE SEE SHEET 400.1.6 FOR SEE SHEET 400.1.6 FOR TRAVEL LANE

1:10 MAX.

TYPE VA CURB (ONLY)

OFFSET DIMENSIONS

OFFSET DIMENSIONS

PAVEMENT /

MILLING MULCH

'CURBED' SECTION A-A

'DOUBLE FACED' SECTION B-B
(1:10 SLOPE OR FLATTER REQD.)

5°OR LA ER TO CAL RON SLO EBEE'\( SEE NO E’S)

T

NOTES:

INSTALL GUARDRAIL AT STATION(S) AND OFFSET(S)
SHOWN IN THE PLANS. FOR TANGENT END TREATMENTS
ADJACENT TO CURB, THE END OF THE GUARDRAIL SHOWN
IN THE PLANS CORRESPONDS WITH THE BEGIN LENGTH
OF NEED POINT FOR THE END TREATMENT (SHOWN AT
POST 3 IN THESE STANDARDS, BUT MAY VARY BY
MANUFACTURER). FOR DOUBLE FACED END TREATMENTS,
THE END OF THE GUARDRAIL SHOWN IN THE PLANS
CORRESPONDS WITH POST 1.

PROPRIETARY END TREATMENTS MAY VARY IN SIZE AND
SHAPE FROM WHAT IS DEPICTED IN THESE STANDARDS.
HOWEVER, THE MAXIMUM SLOPES AND MINIMUM OFFSETS
DIMENSIONED FROM THE POSTS SHOWN HEREIN SHALL
STILL APPLY.

END TREATMENT TEST LEVEL SHALL BE SPECIFIED IN THE
PLANS.

CONSTRUCT TANGENT AND DOUBLE FACED END
TREATMENTS IN ACCORDANCE WITH THE
MANUFACTURER'S UNIQUE DRAWING DETAILS,
PROCEDURES, AND SPECIFICATIONS.

THE FACE OF THE TANGENT END TREATMENT IMPACT
HEAD SHALL BE OFFSET A MINIMUM OF 0'-5” AND UP TO
2'-0" FROM THE FACE OF CURB TO MINIMIZE NUISANCE
HITS. THE OFFSET SHALL OCCUR OVER THE ENTIRE
LENGTH OF THE END TREATMENT UNLESS OTHERWISE
SPECIFIED BY THE MANUFACTURER.

END TREATMENTS SHALL NOT TERMINATE CURVED
GUARDRAIL SEGMENTS.

END TREATMENT IMPACT HEAD DELINEATION SHALL
CONFORM TO 601.63.

INSTALL GRADING AS SHOWN HEREIN UNDER SEPARATE
PAY ITEMS. WHERE A TANGENT END TREATMENT FOR
GUARDRAIL ADJACENT TO CURB IS INSTALLED IN FRONT
OF A SIDEWALK, SEPARATED BIKE FACILITY, OR
SHARED-USE PATH, THE GRADING OF THAT FACILITY
SHALL SUPERSEDE THE GRADING SHOWN IN THESE
STANDARDS.
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_—1 _ DIRECTION OF TRAFFIC OR _—1 DIRECTION OF TRAFFIC [~

EDGE OF TRAVEL LANE (1-WAY, WITH MEDIAN) (2-WAY, NO MEDIAN)

+ / L
BEGIN/END RIGID BEGIN/END GUARDRAIL (SINGLE FACED)
BARRIER STA. OR END TREATMENT (SEE PLANS) _\
TRANSITION TO RIGID BARRIER (SINGLE FACED)

RIGID BARRIER OR TRANSITION TO BRIDGE RAIL GUARDRAIL PER THE PLANS (IF REQUIRED) END TREATMENT (FLARE SHOWN, TANGENT SIMILAR)

< EDGE OF SHOULDER A\ EDGE OF SHOULDER \ -
T > LINEAR TAPER
FACE OF GUARDRAIL PANEL
RIGID BARRIER _/| TAPER SEGMENT B d B B B i i i o I3 g
OR BRIDGE RAIL BEGIN/END (IF APPLICABLE SEE PLANS) T

TAPER STA. | l\ BEGIN/END o
TAPER STA. \%
BEGIN/END GUARDRAIL STA. END TREATMENT

(SEE SHEET 400.2.1, NOTE 1)

APPROACH TO RIGID BARRIER OR BRIDGE RAIL - PLAN VIEW
MEDIAN OR OUTSIDE SHOULDERS
(MIRROR HORIZ. AND/OR VERT. FOR OPPOSITE
DIRECTION AND/OR SIDE OF ROAD)

__—1 _ DIRECTION OF TRAFFIC

EDGE OF TRAVEL LANE
= ~ =

BEGIN/END RIGID

BEGIN/END GUARDRAIL
BARRIER STA. (DOUBLE FACED)
BEGIN/END TAPER STA.
RIGID BARRIER TRANSITION TO RIGID BARRIER (SINGLE FACED) OR BRIDGE RAIL _\

< EDGE OF SHOULDER ~\ EDGE OF SHOULDER ~\ T
/ W LINEAR TAPER /— FACE OF GUARDRAIL PANEL MATGH LINE 314
RIGID BARRIER OR FLARED END UNIT / I\ [ﬁ g END TREATMENT
BRIDGE RAIL (SEE DTAL BELOW) BEGIN/END = ’# }# ﬁ }# (OPTION 1) GUARDRAIL (DOUBLE FACED)
TAPER STA. FACE OF GUARDRAIL PANEL fx{ ﬁ fz‘ IZI | oR DOTLFJ{BELAET:,,/E%ED ENP
™~ END DOUBLE FACED #{ ﬁ ﬁ ﬁ = N
PANEL REQUIREMENT |

o \ MEDIAN WIDTH VARIES \
END OF BARRIER, BRIDGE )
RAIL, OR ANCHORAGE _\ o,
APPROACH TO RIGID BARRIER OR BRIDGE RAIL - PLAN VIEW
EDGE OF SHOULDER TAPERED GUARDRAIL FOR MEDIAN
DiRecTioN OF TRAFFIC [T (MIRROR HORIZ. AND VERT. FOR OPPOSITE DIRECTION)
AR TS 29, x 14" SLOTS

(TYP.) (8 REQD.)

3 rs NOTES:
: ® <+ ©(SYM) | 5 | —
3 e X = —
J 1 & i INSTALLATION: THE PLAN VIEWS SHOWN ARE SCHEMATIC ONLY, SHOWING EXAMPLE GEOMETRY FOR CONNECTING GUARDRAIL
C ¢ ) SEGMENTS INCLUDING TAPER LOCATIONS AND DOUBLE FACED GUARDRAIL REQUIREMENTS AS APPLICABLE. WORK THIS SHEET WITH
_ 23" S THE PLANS, WHERE STATIONING AND OFFSETS FOR BEGIN/END GUARDRAIL, BEGIN/END RIGID BARRIER, AND BEGIN/END TAPER ARE
25" x 144" SLOTS |® SPECIFIED.
(TYP.) (8 REQD.)
ELEVATION PLAN

FLARED END UNIT

Y massDO 7 COISTRUGTION STANDARDS LAYOUT TO SINGLE FACED SR i
7 e S SECTION 400 RIGID BARRIER OR BRIDGE RAIL e 1400.2.3




/‘ DIRECTION OF TRAFFIC

EDGE OF TRAVEL LANE \

BEGIN/END GUARDRAIL
BEGIN/END RIGID (DOUBLE FACED) STA.
BARRIER STA.
RIGID BARRIER APPROACH TRANSITION GUARDRAIL (DOUBLE FACED)

L RIGID
/ BARRIER /— FACE OF GUARDRAIL PANEL

A

EDGE OF SHOULDER \ L
Ao HH i ; I

" — ﬁ ﬁ _— ﬁ ﬁ — ﬁ ﬁ - ﬁ ﬁ ﬁ ﬁ | GUARDRAIL (DOUBLE FACED)
TAPER SEGMENT OR DOUBLE FACED END
BEGIN/END

(IF APPLICABLE, SEE PLANS) \ FACE OF GUARDRAIL PANEL —/ TREATMENT
BEGIN/END

P

TAPER STA. |

DIRECTION OF TRAFFIC l\ TAPER STA.

APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL
PLAN VIEW - MEDIAN SHOULDERS ONLY
(MIRROR HORIZ. AND VERT. FOR OPPOSITE DIRECTION)

> YmassDOT | CONSTRUCTION STANDARDS LAYOUT TO DOUBLE FACED RIGID S
L SECTION 400 BARRIER - TRAILING ENDS 400.2.4




EXISTING GUARDRAIL LENGTH OF TRANSITION = 34'- 44" NEW TL-2 OR TL-3 GUARDRAIL (SEE PLANS)

EXISTING GUARDRAIL NEW GUARDRAIL

126" 126" 126" 944 126"

6-3" | BEGIN TRANSITION /— END TRANSITION
TYPICAL POST SPACING /_

== = =———

/— FINISH GRADE

|
:

EE= = = i E

.

C

C

Cc -
C

— — — ]
—

—

—

—

—

NOTES:

1. MAINTAIN STANDARD 1" CLEARANCE OF POST ABOVE PANEL
THROUGHOUT THE ENTIRE LENGTH OF TRANSITION.

2. AMINIMUM OF ONE (1) 12'-6" PANEL SHALL BE PLACED BETWEEN THIS
TRANSITION AND THE START OF ANY END TREATMENT OR ANCHORAGE.

3. ALL NEW POSTS SHALL BE 72" IN LENGTH UNLESS OTHERWISE
SPECIFIED BY THE ENGINEER.

4.  ALL NEW POSTS AND OFFSET BLOCK MATERIALS SHALL MATCH
EXISTING UNLESS OTHERWISE SPECIFIED BY THE ENGINEER.

I> m D T @@NSTRU@T”@N STAN@AR@S DATE OF ISSUE DRAWING NUMBER
wc'iSS DO7T SECTION 200 TRANSITION TO NCHRP 350 GUARDRAIL | ocrosse 2017 | 400.3.1




(7) 6" x 8" x 224" TIMBER OFFSET BLOCK STANDARD OFFSET BLOCK

PERMANENT ) /\
CONCRETE \/ 823

/— PAVEMENT MILLING MULCH

RUB RAIL
_\

STEEL SPACER {
TUBER L
2 \— FACE OF GUARDRAIL PANEL
o

BARRIER

PLAN
LENGTH OF TRANSITION = 39-10%" (SEE CONTINUATION BELOW)
END TRANSITION — N
- (2) 126" W-BEAM PANEL (NESTED) | 126" W-BEAM PANEL |
183 g
W-BEAM TERMINAL : 22 |
CONNECTOR |
f\ \ %_n:-_E = -3 -3 [ -3 -3 -} -} = = -3 -3 -3 =
2| el — —— S
= N ‘ =
@ JE- |: [ﬁ = = = = = = ‘ i ©
iy / ) \_ RUB RAIL
PERMANENT ~/
CONCRETE |
RUB RAIL BARRIER

ANCHOR PLATE

(3) W8x21 STEEL

POSTS 8'-0" LONG ‘
\ STANDARD POST (STEEL SHOWN)
L] L] W
(3) W6X9 STEEL POSTS 7'-0" LONG

L |
S
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END TRAILING ANCHORAGE
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6'-0" PAVEMENT MILLING MULCH EXTENSION

& STEEL TUBE FOUNDATION

/— @ SHORT TIMBER BREAKAWAY POST
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BEGIN TRAILING ANCHORAGE —\
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- 1. FOR ADDITIONAL DETAILS, SEE 400.4.2.
750 - CHANNEL STRUT (TYP) E)
O ‘T’ _\_ /‘ FINISH GRADE 2. LAP THE ROUNDED END UNIT OVER THE FACE OF THE W-BEAM PANEL.
1 | 1 M
__| |__ > 1 1 ] i |L -'—'— 3. INSTALL STEEL TUBE FOUNDATIONS BY ONE OF THE FOLLOWING METHODS:
p—{|—
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ELEVATION SECTION B.  DRIVE THE TUBE USING A DUMMY TIMBER POST TO PREVENT DAMAGE TO THE
SHORT BREAKAWAY POST.
CHANNEL STRUT
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NOTES:

1. COMPONENTS SHALL BE INSTALLED PER 400.4.1.

2. HEXNUTS, HEX JAM NUTS AND WASHERS SHALL BE IN ACCORDANCE WITH
AASHTO-ARTBA-AGC A GUIDE TO STANDARDIZING HIGHWAY BARRIER HARDWARE. TWO

HEX NUTS MAY BE USED FOR THE HEX JAM SYSTEM.

3. DRIVE TWO ASTM A153 HOT DIP GALVANIZED STEEL 23" TYPE 8D NAILS TO PREVENT

ROTATION OF THE BCT BEARING PLATE.
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(TIMBER SHOWN)
(SEE NOTE 2)

PAVEMENT
MILLING MULCH
(IF APPLICABLE)

REDUCED-LENGTH
STANDARD POST \

v

@ POST &
FOUNDATION

(TRANSVERSE &
LONGITUDINAL)

/

FINISH
GRADE \
L
‘l

CONCRETE FOUNDATION
(SQUARE OR ROUND)

3" SAND BORROW J

1.6"

210"

(M1.04.0)

SECTION

NOTES:

1. WHEN THE CONSTRUCTION OF GUARDRAIL AT THE
REQUIRED POST SPACING RESULTS IN POST(S)
CONFLICTING WITH UNDERGROUND UTILITIES OR OTHER
UNDERGROUND OBSTRUCTIONS, AN ENCASED POST MAY
BE USED WHERE A 2'-0" DEPTH WILL AVOID THE CONFLICT.
INSTALL WHERE SHOWN IN THE PLANS AND/OR
AS-NEEDED.

2. USE A STANDARD POST WITH REDUCED LENGTH SUCH
THAT THE PANEL HEIGHT IS MAINTAINED WHILE THE POST
BOTTOM TERMINATES AT THE BOTTOM OF THE CONCRETE
FOUNDATION AT THE TOP OF THE 3" (MIN) SAND BORROW.

3. CONCRETE FOUNDATION SHALL BE 3500 PSI, CEMENT
CONCRETE (M4.02.00). AFTER CASTING THE CONCRETE,
ENSURE THE SURROUNDING SOIL MATERIAL IS
COMPLETELY BACKFILLED AND TAMPED TO PROVIDE FULL
PASSIVE RESISTANCE.

4. ENCASED POSTS ARE NOT PERMITTED FOR CONSECUTIVE
POSTS UNLESS OTHERWISE SHOWN IN THE PLANS.

ENCASED POST FOR SHALLOW MOUNT

_— & POST
STANDARD POST
(TIMBER SHOWN) \
T
:\‘ BACKFILL 4" TO 6" (TYP)
\ (SEE NOTE 3) =

FINISH - CONCRETE OR
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-
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* 1
-

>
==

SECTION

-
(MIN)

/

CONCRETE OR HMA
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BACKFILL
4"TO 6" (TYP)
(SEE NOTE 3)

1-3"
(MIN)

@ POST &
/_ BACKFILL

FACE OF

GUARDRAIL

13"
(MIN)

PLAN

NOTES:

1. WHEN THE CONSTRUCTION OF GUARDRAIL AT THE
REQUIRED POST SPACING RESULTS IN POST(S)
PLACED WITHIN A CONCRETE OR HMA SURFACE, USE
A FRANGIBLE LEAVE-OUT AROUND THE POST BASE
AS SHOWN. INSTALL WHERE SHOWN IN THE PLANS
AND/OR AS NEEDED.

2. FORTHE REQUIRED 1'-6" x 1'-6" LEAVE-OUT,
SMOOTHLY CUT THE EXISTING CONCRETE OR HMA
SURFACE OR FORM-UP THE SQUARE SHAPE WHEN
AN APPLICATION HAS NEW SURROUNDING
CONCRETE.

3. USE AN EXCAVATABLE CONTROLLED DENSITY FILL
(M4.08.0 TYPE 1E OR 2E) OR COMPACTED GRAVEL
BORROW (M1.03.0 TYPE C) FOR BACKFILL.

4. ENSURE FILL MATERIAL SURFACE IS SMOOTH AND
EVEN WITH THE ADJACENT SURFACE.

FRANGIBLE LEAVE-OUT FOR CONCRETE OR HMA SURFACE

TOP OF TIMBER BACKING —\ l’ T

' -4 o

STANDARD OFFSET BLOCK ~/

STANDARD STEEL POST

126"

I
|

r—T

<

SECTION

\— TIMBER BACKING

ELEVATION

/— TIMBER BACKING

[
— 3" @ X34 BOLT
ul - i

TIMBER BACKING

SECTION

TIMBER BACKING FOR STEEL POSTS ADJACENT TO MULTI-USE PATHS

{ o a :IZ
N
N\ STANDARD STEEL POST
ELEVATION

NOTES:

1. TIMBER BACKING SHALL CONFORM TO M9.05.3.

2. BACKING SHALL NOT BE INSTALLED WITHIN 50 FEET

OF AN END TERMINAL
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g
A A1 VARIES*
A 2 1/4"-4 3/4"
5
5" L g 5
| | B |
|
10-1/2" 10-1/2"
f t
- t 10"RTYP |k
10" R TYP ]
~ ~ 84° n<: °
= \ _ > i.;
b /\55" ™ A550 Tl
~www—| "RTYP | S 84 R
o)
55
. 7 1
. SYMMETRICAL SECTION 1"RTYP e

ASYMMETRICAL SECTION °

H

18"
—
18"

=
=

\
\

T

"o
LIFT HOLES,
'S
10
"9
LIFT HOLES,

/
/

/
/

18"
18"

H H

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

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
» H{‘HiSSDOT F SHAPE OCTOBER 2017

CONSTRUGTION DRAWING NUMBER
STANDARGS CONCRETE BARRIER E 402.10.0
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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)

Highway Division

GCONSTRUGTION
STANDARDS

F SHAPE CONCRETE BARRIER
WITH CONCRETE SEPARATOR

DATE OF ISSUE
OCTOBER 2017
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ANGLE RAIL STIFFENER
(ON CONSTRUCTION SIDE ONLY)
A <
O | O
[
/ / ~\
A <
ELEVATION VIEW
(CONSTRUCTION SIDE)
N.T.S.
SCREW ANCHOR (x6 EACH BARRIER)
9 1/4"—|<—>|

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.

J DATE OF ISSUE

172235001 1EvpORARY CONCRETE BARRIER | CCTOSER 2017
CONSTRUGTION RETROFITTED TO MASH TL-3 ORAWING NOWBER

STANDARDS 1/2| E 403.8.0




PLAN VIEW

88 E\l ~— N~ [{e] = -

- < © © < N )
|: - - - - - |=
! ]

|O [¢] o | [e] [e] l@,|
i o—|

L

ZJ SECTION B-B

6" X 4" X }5" ANGLE

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

ANGLE DETAILS

L »B
ELEVATION VIEW /
J1"TYP x 6

Ve ..,EEFSDOT TEMPORARY CONCRETE BARRIER

CONSTRUGTION RETROFITTED TO MASH TL-3
STANDARDS

2/2

DATE OF ISSUE
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CUT CONDITION

UNDISTURBED AREA

DRIP LINE

RETURN WALL
INTO SLOPE

RETAINING WALL

ORIGINAL

GRADE N\

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 Division

GCONSTRUGTION
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.

40"

GRANITE

NOTES:

4"\ 5" \3"\ 5" \<—

e |

4\

\//

S\

ALL LETTERING TO BE
12" V SUNK LETTERS

v P
N.H.
- 11890

30"

OPPOSITE FACE
HAMMERED

3

[
3

C
%

OPTIONAL- HAMMERED
OR ROUGH SAWED

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)

Highway Division

GCONSTRUGTION

STANDARDS

BOUND LETTERED GRANITE
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