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HALF CIRCLE CCM PIPE WATERWAYS.......oii e E211.1.0
PAVED WATERWAYS AND APRON. ..ottt E 211.2.0
PAVED WATERWAYS ..o E 211.3.0

SECTION 3
CEMENT CONCRETE & MASONRY STRUCTURES

CEMENTED STONE MASONRY WALL.......ccctiiiiiiiiiiiiee e E 302.2.0
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CONCRETE SLAB. ...ttt E 303.1.0
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CONCRETE SLAB DETAILS ... E 303.1.1
CEMENT CONCRETE STEPS 1/2....oieiiiiiiii e E 304.1.0
CEMENT CONCRETE STEPS 2/2......coiiiiiiiiiie et E 304.2.0
TYPICAL CANTILEVER RETAINING WALL SECTION.........ccccooiiiiiiiee E 305.1.0
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SLOPING BACKFILL. ....otiieiieiiiieee ettt E 305.2.0
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LEVEL BACKFILL, SURCHARGE..........ccoiiiiiiii e E 305.3.0
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CANTILEVER RETAINING WALLS LOOSE FOUNDATION SOILS,
SLOPING BACKFILL. ..ottt E 305.4.0
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STEEL W BEAM HIGHWAY GUARD FOR SIGN PROTECTION.................. E 401.2.0R
STEEL W BEAM HIGHWAY GUARD BURIED IN BACK-SLOPE
PLAN VIEW ..ottt ettt E 401.2.1A
STEEL W BEAM HIGHWAY GUARD BURIED IN
BACK-SLOPE POST LOCATION.....coiiiiiiiiiie et E 401.2.1B
STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE POST LOCATION. ....outtiiiiiiiiiiiiietee et E 401.2.1C
STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK-SLOPE ANCHORAGE DETAILS........ccoiieiiiieeeceeee E 401.2.1D
STEEL W BEAM HIGHWAY GUARD BURIED IN BACK-SLOPE
END ANCHORAGE DETAILS FORPOSTS 1,2 AND 3. E 401.2.1E
TABLE OF OFFSETS FOR HIGHWAY GUARD FLARED ENDS.................... E 401.3.0
STEEL THRIE BEAM HIGHWAY GUARD RAIL DETAILS.......c.cccccoiiiiiirienenne E 401.5.0
BRIDGE RAIL TO HIGHWAY GUARD TRANSITION.......ccoooiiiiieeee E 401.5.1R
BRIDGE RAIL TO HIGHWAY GUARD TRANSITION SECTIONS................... E 401.5.2
STEEL THRIE BEAM HIGHWAY TERMINAL CONNECTOR ......ccccccviiiiiiieenn. E 401.5.3
BRIDGE RAIL TO HIGHWAY GUARD COLLAPSING TUBE .............cccec..... E 401.5.4
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.......cocoiiiiieieiiiieeeeee E 401.6.0R
STEEL HIGHWAY GUARD TRANSITION BEAM ......ccccccoiiiiiiic e E 401.6.1
STEEL W BEAM HIGHWAY GUARD RAIL DETAILS .......ccooiiiiiieeeece E 401.7.0
STEEL W BEAM HIGHWAY GUARD POSTS AND
TERMINAL SECTION DETAILS ... E 401.8.0R
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STEEL BEAM HIGHWAY GUARD WITH WOOD POST.......cccccovviiiiriieniinee, E 401.10.0
SPECIAL BASE ANCHOR FOR HIGHWAY GUARD

INSTALLATION ON CONCRETE......cciiiiiiiiiie et E 401.11.0R
MODIFIED HIGHWAY GUARD POST INSTALLATION WHERE

STANDARD EMBEDMENT IS NOT FEASIBLE .....c.cooiiiiiiiiiiiiiie E 401.12.0
STEEL THRIE BEAM HIGHWAY GUARD MEDIAN - BARRIER..................... E 401.16.0R
OFFSET BLOCKS FOR STEEL W BEAM HIGHWAY GUARD...........cccccc...... 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).....cccccovviiiiiiiiineee E 402.4.0
MASONRY BRACKET FOR STEEL W BEAM HIGHWAY GUARD ON

ABUTMENTS AND END POSTS (TRAILING END).....ccoevvviiiiiiniiiieeeee 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......ocooiiiiiieeeeeee e E 402.8.0
MASONRY BRACKET FOR STEEL THRIE BEAM HIGHWAY GUARD ON

ABUTMENTS AND END POSTS (TRAILING END).....ccccoveviiiiiiiiiceieee E 402.9.0
GUARDRAIL RETROFIT ON BRIDGES (PLAN VIEW)......ccciciiiiiieiiiiieeeee E 402.9.1
GUARDRAIL RETROFIT ON BRIDGES (DETAILS)......oovviiiiiiiiiieiiiee E 402.9.2
GUARDRAIL RETROFIT ON BRIDGES (NOTES) ....ccoieeiiiiieieeiiieieeee e E 402.9.3
F SHAPE CONCRETE BARRIER.......cociiiiiiiieic e E 402.10.0
F SHAPE CONCRETE BARRIER SYMMETRICAL SECTION

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

REINFORCING DETAILS ... E 402.12.0
F SHAPE CONCRETE BARRIER DOWEL DETAILS.......c..coooiiiiiiieieiee E 402.13.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR............. E 402.20.0
F SHAPE CONCRETE BARRIER WITH CONCRETE SEPARATOR

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

DOWEL DETAILS ...ttt E 402.22.0
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PRECAST PORTABLE CONCRETE BARRIER 1/3.....ccoiiiiee E 403.1.0
PRECAST PORTABLE CONCRETE BARRIER 2/3.......ccccccooiiiiiiniiiien, E 403.2.0
PRECAST PORTABLE CONCRETE BARRIER 3/3.......cooviiiiiiieiicciine E 403.3.0
CHAIN LINK FENCE (SPRING TENSION WIRE) ......cccvitiiiiiiieiiieee e E 404.1.0
CHAIN LINK FENCE (SPRING TENSION WIRE) ..cevviiiiiiiieiiiieee E 404.2.0
CHAIN LINK FENCE (PIPE TOP RAIL) oot E 404.4.0
CHAIN LINK FENCE DETAILS OF CABLE ATTACHMENTS

& POST BASES. ...t E 404.5.0
CHAIN LINK FENCE - SWING GATE......ciiiiee e E 404.6.0
CHAIN LINK FENCE CANTILEVER GATE ..o E 404.7.0
CHAIN LINK FENCE MOUNTED ON GUARD RAIL.......ccooeiiiiiieee E 404.8.0
CHAIN LINK FENCE POST DETAILS ... E 404.10.0

SECTION 5
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WETLANDS PROTECTION ACT SIGN......ciiiiiieiiiieeeeeeeeee e E 501.1.0
TREE WELLS ...ttt E 502.1.0
SETTING RURAL MAILBOXES.......co ottt E 504.1.0
DEMOUNTABLE REFLECTORIZED STATION MARKER AND

PROJECT MARKER..... .ottt E 505.1.0
BOUND LETTERED GRANITE ....oiiiiiiiiiie et E 506.2.0
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6" SHOULDER

HMA SURFACE
COURSE

—

)
% j: ] HMA BASE COURSE
B % F N
|

3 - LAYERED SURFACE AND 2-LAYERED BASE COURSE

6" SHOULDER
MAX

HMA SURFACE
COURSE

HMA BASE COURSE

e -
- 1t 1

2-LAYERED SURFACE AND 2-LAYERED BASE COURSE

| SHOULDER | e

HMA SURFACE | ‘
COURSE V]\ () i— | |
HMA BASE COURSE

\f )\

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.
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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:
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

TYPICAL INTERSECTION

CONSTRUCTION CROSS WALK LAYOUT
STANDARDS
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0" REVEAL — —3/4" REVEAL — 6" REVEAL
DETECTABLE v " *
WARNING PANEL 4-0" MIN. 6-0" MIN —6" CURB WIDTH
LANDING/TURNING AREA ‘
1.5%%%*
LEVEL WITH STREET ® 0 0O
) 7.5%%* z
z 5% SIDEWALK =
= ©
S \ i
o)
0" REVEAL
7R Z
-)<Z X CLEAR PATH OF TRAVEL OF 3' MIN. REQUIRED
= *e
© 10
© N~
6" REVEAL
SIDEWALK
6" CURB WIDTH
X
=
; CROSSWALK _|_
L
()]
o)
5'-6" MIN.
"T" INTERSECTION
LEGEND NOTE:

BUILDING OR OTHER UNALTERABLE CONDITION

ROADWAY, GUTTER, AND FIRST 6"
OF SIDEWALK TO BE ADJUSTED

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

%% TOLERANCE FOR CONSTRUCTION #0.5%

FOR FIELD CONDITIONS

GCONSTRUGTION
STANDARDS

"T” INTERSECTION
WHEELCHAIR RAMP
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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
FLARE FLARE

\ GUTTER LINE

6" DEPTH OF PLAIN —1 T ravpTO-
STREET

STREET FOR APEX
RAMPS AND RAMPS
NOT ALIGNED WITH
L CROSSWALK J

|

|

|  TURNING AREA IN
| TRANSITION CURB ~e——#— NORMAL CURB REVEAL
|

|

65
MIN

A A A
e/ v/ v/

DETAIL OF DETECTABLE WARNING PANEL

50% TO 65% 0.2
OF THE BASE DIAMETER {

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.

DATE OF ISSUE
DETECTABLE WARNING PANEL FOR WHEELCHAIR MARCH 2012

CONSTRUGTION | RAMPS AND STANDARD RAMP TERMINOLOGY PRAUING NMBER
STANDARDS E 107.6.5R
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SIDEWALK THROUGH DRIVEWAYS

WITH CURB RETURNS
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2’
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-~ 16 ————=|

L=6-3"
PC (\\70' PC
i N J 4
M G /< L
E 3 x \—R=4' e
_________ N LA errsoewak
BACK OF SIDEWALK
OR LOCATION LINE
10 FT SIDEWALK LAYOUT
- 20" -
[——— 16' ————
™ L=4"9"
PC (\\70, PC
D
% |
| —
S 5 \v—R=30' @
_________:o__ ________ / Mll\l-I 50" SIDEWALK _________ 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
MARCH 2012
— RESIDENTIAL DRIVEWAYS
E 107.8.1
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DRAWING NUMBER

CONCRETE BLOCK

CATCH BASIN

GCONSTRUGTION
STANDARDS




/7 FOR GRATE SEE DRAWING E 201.7.0 - E 201.11.0

24" MIN.
*x
SQUARE OPENING

[=—— 8" MIN.

SEE DRAWING E 202.4.0 FOR
JOINT DETAILS

4'+ 1" DIAMETER el

=z
o
- |6
X |
Nlo
= |a
@ (W
4
w
o
<
'_
= _
o
o
-
g2 2
S [ Q.
=z |W =l
=2 ge
s »
n F
=~ x|
ECI’E ald
w |
oz
El<
(D>
w
T
5 IN MIN.

WEEPHOLE

(OPENING TO BE PRECAST
IN RISER SECTION)

SEENOTE#2 —— |

FOR FRAME SEE DRAWING E 201.6.0

g

BRICKS MAY BE USED FOR
GRADE ADJUSTMENTS.

FRAME TO BE SET IN
FULL BED OF MORTAR.

N

MORTAR ALL JOINTS

PROVIDE "V"
OPENINGS

1

OUTSIDE OF PIPE
+2" CLEARANCE

1" CLEAR *

™~

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

: J

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

GCONSTRUGTION
STANDARDS

CATCH BASIN

PRECAST CONCRETE

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.4.0




/7 FOR GRATE SEE DRAWINGS E 201.7.0 - E 201.11.0

24" MIN.
SQUARE OPENING **

/) \

\r

18" - 24"

TAPERED SECTION
CONCRETE BLOCK

FOR FRAME SEE DRAWING E 201.6.0

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

FULL BED OF MORTAR.

6" MINIMUM

WEEPHOLE ]
OUTLET PIPE

SEE NOTE #2

CONCRETE BLOCK
VARIES

PIPE TO BE SET
IN FULL BED
\ OF MORTAR

STANDARD DEPTH 6'-6"
W/ 4' SUMP) 7'-6"

48"+ 1" DIAMETER

VARIES

|=—— 6" MINIMUM

r 5" MINIMUM

3-0" MAXIMUM *
4-0" MAX. (DEEP SUMP)

L |

PRECAST TUB
GRADE ADJUSTMENTS ARE TO

BE MADE WITH CONCRETE BLOCK

8" DIAMETER HOLE IN CENTER OF BASE
HOLE TO BE FILLED WITH
4,000 PSI -1 1/2" - 565 LB CEMENT/CY

4000 PSI - 3/4" - 610 LB CEMENT CONCRETE OR 4,000 PSI - 3/4" - 610 LB CEMENT/CY
CONCRETE AFTER INSTALLATION

MINIMUM DEPTH OF SUMP TO BE 2'

**  WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"+1" X 27"+1"

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

PRECAST CONCRETE

oo CATCH BASIN TUB

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.5.0




—— = 11/4"

NOTE - FOUR FLANGE
FRAME SHOWN. MAY
TYPICAL GUTTER LINE / ALSO BE SUPPLIED AS

1 1/4" W GUTTER SIDE THREE FLANGE FRAME

~WITH THIS FLANGE

Y REMOVED
| \
‘ ~

T — —
NOTE - ALL CORNERS
ARE RECESSED AND
B BELOW MACHINED SEAT — GUTTERLINE
=
t J‘ N.T.S.
N I "
(n'd
19"(MIN) %
3
7/8" (MIN) e |-
hrd NOTE: IDENTIFYING
INFORMATION SHOWN ON
FRAMES & GRATES TO BE
CAST WITH FRAME AND
o GRATE
[

MM/DD/YY CL XXX

l
\
MACHINE TOLERANCES: J CLASSIFICATION:
V/ ASTM A48 CLASS 30B GRAY CAST IRON
MACHINED SEATS (4) REQUIRED
FLAT AND IN PLANE WITHIN 010" WITH NO BLACK ASPHALT COATING ALLOWED

TOTAL INDICATOR READING

11/16" *
i l e~

|- 0

12" 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
MARCH 2012

CATCH BASIN FRAME
CONSTRUGTION SRAWING NUWBER
STANDARDS E 201.6.0




- 237/8" ———— =
1174 GUTTER SIDE
1 1/4" ‘ — | 3/16" —— 214" *
!
47/16" * i t19/16"
| T )
O
11/16" =
23 7/8" c 2 c
} |
>
N N I 1 A 1
37/16" @
L LIFT FROM THIS SIDE
* —~—— 4 1/16"
T
FLOW ——&

CLASSIFICATION:
ASTM A48 CLASS 30B GRAY CAST IRON
WITH NO BLACK ASPHALT COATING ALLOWED

L«
=

i

XXX 10 _AANAQ/NN__|

Il

!

WEIGHT: 265 LBS. MIN
AASHTO HS 20 PROOF LOAD

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

END VIEW

41/2"

-—

11/4"

.-

Minlip
%
]

N.T.S.

11/4"

Tumbler should
be setat 1 1/4"

j below
machined grate
seat for
installation.
Once grate is
set in frame,
torque bolt ¥4

| turn past snug.
LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:
5/8" x 5" ST. STL. BOLT
5/8" ST.STL. FLAT WASHER
CAST IRON TUMBLER

ST. STL. CAPTURE NUT
STAINLESS STEEL GRADE 304

ROUNDED

- %

——

41/2"

21/16"
3 5/8"

CAST BACK
FACE WITH
MOLD DATE
AND PART NO.

Machine tolerances:

Surfaces noted V/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.

CONSTRUGTION
STANDARDS

HOOK LOCK CASCADE GRATE
FLOW FROM LEFT

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.7.0




N.T.S.

casTBACK! [V

N

WEIGHT: 265 LBS. MIN
AASHTO HS 20 PROOF LOAD

(@)

I

FACE WITH
MOLD DATE
AND PART NO.

NOTE:

A
I

MM/DD/YY _ CL XXX

IDENTIFYING INFORMATION

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

—~ 23 7/8"
11/4" ——— |-
1 1/4._' 3/16" GUTTER SIDE
\ '
47/16" * B
* TA7/16"
s
=
<
C : c
237/8" L % J
(=]
Z
PR I o] i S D 4 A I I
o
‘ r1 9/16"
37/16" @)
" [ LIFTFROM | [ THIS SIDE ]
* 2 1/4" | — *
FLOW
~a—1 4 1/16"
G
|-— 9 7/8" —=
SECTION C-C

%

END VIEW
412"

[

| O

1 1/4"

H ey
L
L 1/4"

E Tumbler should
be setat 1 1/4"
below

machined grate

E seat for

installation.

— |

Once grate is
set in frame,

torque bolt ¥4
turn past snug.

LOCK TUMBLER ASSEMBLY
(1) REQUIRED~CONSISTS OF:
T B

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

ST. STL. CAPTURE NUT

STAINLESS STEEL GRADE 304

2 3/8"
" ROUNDED

1/8"
R | (

21/16"

*A

3 5/8"

CLASSIFICATION:

ASTM A48 CLASS 30B
GRAY CAST IRON

WITH NO BLACK ASPHALT
COATING ALLOWED

Machine tolerances:

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

i 41/2"

25.0° m—

5.0°’>{

CASTING TOLERANCES:

SHALL CONFORM TO AASHTO

M306

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

STANDARDS

GCONSTRUGTI

Wl

FLOW FROM RIGHT

HOOK LOCK CASCADE GRATE

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.7.1




FLOW ——&>

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. —— 11/4"
i 11/4" —m—|
GUTTER SIDE 15/16" —m
: |
/) [ LEFT [FroWy —=—] %
T %
L |
- | -
L ] ——
A > i | A
< | 2
ik 1}
I 20 " —"
7§T~—~~—~—~~—~—~~ﬂ~—~~g<4~~—~ 25 3/4 1A
1 |
33"MIN. | 5 \ "
8 T T
@ |
B -
|
1
MM/DD/YY CL XXX N.T.S.

24 1/4"

SECTION A-A ’_7 23 7/8"

SECTION B-B

AASHTO HS 20 PROOF LOAD

2..
4
15/16"

R
11716t 24" MIN

ﬂ

CLASSIFICATION:

for installation.

XXX 1D AN

Il

N7v

WEIGHTS:
3-FLANGE FRAME

= = —

|

_J
L
L

|

1

4-FLANGE FRAME

B-1 GRATE

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

NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO

BE CAST WITH FRAME AND GRATE

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

ASTM A48 CLASS 30B GRAY CAST IRON
WITH NO BLACK ASPHALT COATING ALLOWED

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

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

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

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO
M306

GCONSTRUGTION
STANDARDS

GRATE

FRAME AND HOOK LOCK CASCADE
FLOW FROM LEFT

ASSEMBLY DETAILS

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.9.0




G—— FLOW

FRAME MAY BE INSTALLED

B WITH THIS FLANGE REMOVED
1 FOR CURB INLET. FOUR
[ GUTTER SIDE FLANGE IS SHOWN. ~ SEE
j DWG E 201.6.0 FOR MORE
1 INFORMATION. E 11/4"
/ ' | T | —=—FLOW |
_ ‘ CLASSIFICATION:
! ASTM A48 CLASS 30B
- w GRAY CAST IRON
A o ||k ‘ A WITH NO BLACK
‘L z|||E ! * ASPHALT COATING
e B ===l ] ALLOWED
< = i
33" MIN |15 ‘
< IIE \ 25 3/4"
=
T
L ©)
| Y| O THIS SIDE
MM/DD/YY CL XXX
‘ AASHTO HS 20 PROOF LOAD
! N.TS. 15/16"
L> B
- 33" MIN———————————————————
- 24 1/4" = SECTION B-B
SECTION A-A |l 237/8" — *

|
P

"

15/16"

|

11/16"

?ﬁz

29n
4" MIN

—

LOCK TUMBLER ASSEMBLY
()REQUIRE D~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

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.

1111 7L
===
TM L
=
I
(o
i pikviAn
= =

WEIGHTS:

3-FLANGE FRAME 240 LBS. MIN
4-FLANGE FRAME 270 LBS. MIN
B-2 GRATE 265 LBS. MIN

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

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO
M306

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

GCONSTRUGTION

STANDARDS

GRATE

FRAME AND HOOK LOCK CASCADE
FLOW FROM RIGHT

ASSEMBLY DETAILS

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.9.1




FLOW

3/8'
21" £<
15/8"
237/8" r *[
2" -

1/4"

N.T.S.
WEIGHT: 205 LBS. (MIN)

NOTE: IDENTIFYING
INFORMATION SHOWN ON

"
- i
! aiaiiaimiEiiiiE
Z 33/8" |
A TN | |||
! Wl 93m"
:”: e \ &
— ﬁﬂg’ : 5
2, (g L] 2]
e 31 X IBEEHEEERBEIEIZ
% m L,ztk i _T... 1 | ,AJ
t o |2 !
_— g - \ M E
m i 3
1 18 \
! 6 3/8"
33/8" |
i L | | O | | B
| 11/4" ;
o ‘» LH/" A — =178
23 7/8"
—~—— 12" 3/16!
1/4"
- L e TT TF { '
1L I

41/2"

MM/DD/YY

CL XXX

CASTING TOLERANCES:
SHALL CONFORM TO AASHTO M306

ﬁ_g
N

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

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

FRAMES & GRATES TO BE
CAST WITH FRAME AND
GRATE

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

AASHTO HS 20 PROOF LOAD

CLASSIFICATION:

ASTM A48 CLASS 30B GRAY CAST IRON
WITH NO BLACK ASPHALT COATING
ALLOWED

Machine tolerances:

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

NOTE: BAR GRATE NOT TO BE USED ON
FACILITIES WHERE BICYCLE TRAVEL IS
LEGALLY ALLOWED.

GCONSTRUCTION
STANDARDS

HOOK LOCK BAR GRATE

DATE OF ISSUE
MARCH 2012

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.

il

NOTE: IDENTIFYING

INFORMATION SHOWN ON
FRAMES & GRATES TO BE

‘ CAST WITH FRAME AND
i GRATE
N 1
AT
LI ||
3~ 5
R IR
] 0 I 94 "
t o 2 IHEIEEEEE B || 2 J‘ 2531
AR | S S SIS S SIS s M.
33"MIN. | W Hy 11| =
iy m . a
D - [a]
(O] B T s
=
NSNS N L/ NANANA N
\
] N
FOUNDRYi "NAME" \
A <
SEE DWG # FOR MORE INFORMATION
ON GRATE GEOMETRY.
- 24 1/4"
* 237/8" N.T.S.
11/16" *
16 8"
15/16" i *
20" [— + t
Fi 24" MIN 44 1/2"
33" MIN
LOCK L R ASSEMBLY
{1 )REQUI D~CONSISTS OF:
5/8" x 5" ST. STL. BOLT
5/8" ST STL. FLAT WASHER
Y AYAYATATAYAYAYAYA g1A-S§1J|_R%APTURE NUT
L I STAINLESS STEEL GRADE 304
[ L
AASHTO M ndl CASTING TOLERANCES:
mom! SHALL CONFORM TO AAASHTO
HS 20 MM/DD/YY  CL XXX ) M306
PROOF
LOAD [
H CLASSIFICATION:
ASTM A48 CLASS 30B GRAY CAST IRON
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
L turn past snug.

WEIGHTS:

3-FLANGE FRAME 240 LBS. MIN
4-FLANGE FRAME 270 LBS. MIN
A-4 GRATE 205 LBS. MIN

ROCK IN FRAME WHEN ASSEMBLED.

FRAME AND

construeTion | CRATE=FRAME ASSEMBLY DETAILS

STANDARDS

HOOK LOCK BAR

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 201.10.1
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9
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e e = == e == = A %
A TN UAN T TAT TN AT ([ “
L
a
w
% =
5 : &
-] o =
B 5 _I ;
— — — ] ] - |- ®
— — ] - - 1 - ] ™~ = —_
T
.
[
%
A R I I I3 I D) ) I !
— =11 Ae |
SECTION A-A
237/8"
| 21" |
—] "
— 176" o-‘-+1/4" ~ 12
- * .
f 7
S BZ7B7B/RZB/B7R7R T <
—| |~ 11516 ] |
SECTION B-B
NOTES:
1. MATERIAL-CAST IRON; SEE STANDARD SPECIFICATIONS
2. MINIMUM MASS - 210 LBS.
DATE OF ISSUE
DROP INLET GRATE MARCH 2012

GCONSTRUGTION DRAWING NUMBER
STANDARDS E 201.11.0
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DATE OF ISSUE
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CATCH BASIN HOOD

GCONSTRUGTION
STANDARDS




FRAME TO BE SET IN FULL

ADJUSTMENT.

VARIABLE DEPTH

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

4" MIN.

BRICKS MAY BE USED
BETWEEN FRAME &
TOP COURSE FOR GRADE

\! BED OF CEMENT MORTAR

[}
7
gt 2471 |2
| R‘r 3
6 RRs]
| <
Tl x
c
@
Z
(< 4'DIAMETER MIN. —
6 MIN. ——— e — BLOCKS TO BE SET IN FULL
] BED OF MORTAR
' ' /
A A PIPE FLOOR OF STRUCTURE TO BE
VARIES - “ HEADERS LAID FLAT
30" MAX.
VARIES
2" |———
P Y BASE TO BE OF
; /4000 PSI-11/2" - 565LB

OR 4000 PSI - 3/4"-610 LB

1

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

BRICK CHIPS AND MORTAR OR CEMENT

CEMENT COMCRETE OR PRECAST
CONCRETE SECTIONAL PLATES. SEE BELOW.

CONCRETE 4000 PSI - 1 1/2" - 565 LB (IF CONCRETE IS

HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.)

ALL CONCRETE TO BE AIR ENTRAINED

l———

3'-4" MIN.

4" SECTIONAL PLATES

KEYWAYS TO BE FILLED WITH
CEMENT MORTAR.

MORTAR NOT REQUIRED
IN VERTICAL JOINTS.

——

SECTION A-A
PLAN OF BASE
SOLID SECTION; OR FILL HOLE WITH BRICKS AND
MORTAR; OR FILL 4000 PSI - 1 1/2" - 565LB
OR 4000 PSI - 3/4" - 610 LB CONCRETE
(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

GCONSTRUCTION
STANDARDS

CONCRETE BLOCK MANHOLE
MANHOLES 9~ OR LESS IN DEPTH

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 202.2.0




NOTE:

VARIABLE DEPTH

BRICKS MAY BE USED BETWEEN
FRAME AND TOP COURSE FOR

8" MIN.

24"41"

//
I~

6" MIN.

6" MIN.  —]

VARIABLE

FLOW
———

4' MIN.

WJII ||

MORTAR.

W GRADE ADJUSTMENT. FRAME TO
‘ BE SET IN FULL BED OF CEMENT

8" - 24", TAPER IN 3 OR 4 COURSES

_\

PIPE FLUSH OR NOT TO
PROJECT MORE THAN 4"

T
VAR

6" WALL TO MAX. DEPTH OF 9'

> =

<

MORTAR

8" MIN. —=

OR MORE BELOW

8" MIN. WALL
SURFACE

THICKNESS 9'

PIPE

‘ VARIES ‘

30" MAX.

BLOCKS TO BE SET IN FULL
BED OF MORTAR

[

HEADERS LAID FLAT

BASE TO BE OF
4000 PSI-11/2" -

565LB

OR 4000 PSI - 3/4"-610 LB

—| [=——4"MIN.

INVERTED ARCH WITH BRICKS J

LAID ON EDGE AS STRETCHERS.

KEYWAYS TO BE FILLED WITH
CEMENT MORTAR.

MORTAR NOT REQUIRED
IN VERTICAL JOINTS.

SECTION A-A

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

FLOOR OF STRUCTURE TO BE

INSIDE FACE OF WALL ALONG
CENTERLINE OF PIPE.

CEMENT COMCRETE OR PRECAST

CONCRETE SECTIONAL PLATES. SEE BELOW.

BRICK CHIPS AND MORTAR OR CEMENT
CONCRETE 4000 PSI - 1 1/2" -

565 LB (IF CONCRETE IS

HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.)

ALL CONCRETE TO BE AIR ENTRAINED

f———— 3’ 4"MIN, ————————

3'-4" MIN.
4" SECTIONAL PLATES

PLAN OF BASE

SOLID SECTION; OR FILL HOLE WITH BRICKS AND
MORTAR; OR FILL 4000 PSI -1 1/2" -
OR 4000 PSI - 3/4" -
(IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS.)

565LB
610 LB CONCRETE

GCONSTRUCTION
STANDARDS

CONCRETE BLOCK MANHOLE
MANHOLES OVER 9’

IN DEPTH

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 202.3.0




|%{

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

[~~— MORTAR ALL JOINTS

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

)
8
7

FOR PIPES 18" DIAMETER

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

| J FLOOR OF STRUCTURE TO BE
HEADERS LAID FLAT

1 1/2" 565 LB CEMENT/CY

PROVIDE "V" OPENINGS

PIPE OPENINGS TO BE
PRECAST IN RISER SECTION

24" + 1"
=z
3 DIAMETER |
5
L. [~— 8" MIN.
' -}
)
z SEE JOINT DETAILS
o
© /
N [N ™,
o "ty
7
= xS
[T n -
5 O|z = 48" + 1" DIAMETER
W E|C 2
=) T = [e]
o5 &
o 2ok
© Iy»
a —1
=z
o) 5" MIN.
o
©
2" CLEAR
— 30" MAX.
w _ | DIAMETER PIPE ]
wla
af +
ap
3lz
vod =

(IF HAND MIXED SEE LATEST
STANDARD SPECIFICATIONS)

S~
1" CLEAR
—] o —=—25" MIN.
= | Z |
) s X<—#3 BAR
1 1/2" MIN.
1 1/2" MIN.
Wl 2
\ 2
@
1" CLEAR
@

JOINT DETAILS

NOTE:

INVERTED ARCH WITH
BRICKS LAID ON EDGE

PRECAST UNIT

BRICK CHIPS AND MORTAR OR 4,000 PSI -

PRECAST BASE

\-‘ — 5" MIN. ;_; |—[

] E |:
— 5" MIN. iy

/ \

[ ]

D : |j
— 5" MIN. iy

CAST IN PLACE

BASE DETAILS

BASE

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

GCONSTRUCTION
STANDARDS

PRECAST CONCRETE MANHOLES

9" OR LESS IN DEPTH
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STANDARD COVER
FOR COVER DETAILS SEE DRAWING E 202.8.0

F
N

N\

24"

11/8"

(N

V4

s

34"

81/8"

&

~

' 28 1/4" |
' 26 1/4"
///r——MACWNED +
11@"_} %%
-~ 7/8"
-‘T’J

T

TYPE - A FRAME

NOTES:
1. MINIMUM MASS - 265 LBS.

2. MATERIAL - CAST IRON

GCONSTRUGTION
STANDARDS

MANHOLE FRAME AND
COVER — A FRAME

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 202.6.0R




/

.| 78

36 1/2"

24"
I
SEE DETAILY —_—
| SECTION A-A

—7/8"

MACHINED

%’m

TYPE - B FRAME

11/8"

1/4"

—_—

FRAME SET IN FULL
BED OF MORTAR

24" + 1" OPENING

MINIMUM 8"
MASONARY WALL

DETAILY

NOTES:

STANDARD COVER

FOR COVER DETAIL, SEE DRAWING E 202.8.0

1. MINIMUM FRAME MASS 265 LBS.

2. MATERIAL - CAST IRON

DATE OF ISSUE

GCONSTRUCTION

MANHOLE FRAME AND

COVER—

5 FRAME

MARCH 2012

DRAWING NUMBER

E 202.7.0

STANDARDS



DETAIL OF TREAD

26"

11/8"
A
A
* |<«—— MACHINED
a ! } |
f | |—— 1/8"
11/2" =]  |u— —] ——11/8"
71/2"
10 1/2"
23 3/4"

NOTES:

1. MATERIAL - CAST IRON: SEE STANDARD SPECIFICATIONS.
2. MINIMUM COVER MASS - 200 LBS.

MANHOLE COVER FOR TYPE A & B FRAMES

13/4"

|—11/8"

T

2 3/4"

—

112" |——

DETAIL OF FIN

GCONSTRUCTION
STANDARDS

MANHOLE COVER

DETAILS

DATE OF ISSUE
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E 202.8.0




S3XO04 FOINLIS H3LVM

34vNOS
a-a NoILO3S

aNnNod
0-O0 NOILO3S

"INIWIAVC FLIHONOD NI d3HINOIY ILIHONOD ON ‘¢
"(SNOILYOI4103dS QYVANVYLS 1S31v133S ‘a3XIN ANVH i)

d310341d SV 'S'3'H HO dVINO3d AYVYNOSVYIN 3LIHONOD LNINZD g1 69 - u2/L | - 1ISd000¥ 39 OL SHVTI0D 'L

SNISVYd HOL1VO
g-9 NOILO3S

Wl

3SHYNOD dO1 ILFHONOD SNONIANNLIG

NV1d

Wl

NV1d

&

/| d3dvd dvl

6

Wl

WCl

(1]
LT

wcl

3SHYNO0D 401 LF4ONOD SNONINNLIG

NV1d

b

5

‘S31ON

S3TOHNVIN

V-V NOILO3S

NV1d

&

DATE OF ISSUE

MARCH 2012

E 202.9.0

DRAWING NUMBER

Wl

—— Wl

CONCRETE COLLARS

GCONSTRUCTION
STANDARDS




0°2’€0¢ 3 ONIMVYHA 33S 3dAL HSNTd HO4
‘dvOod JHL 440 NNY 1VHL S310IH3A OL
AYVZVH VY IN3IS3dd AV LI 343HM NOILVYOO1
ANV 1V d3SN 39 OL 1ON SI L3INI dOHd SIHL "2
HVY1HOW 40 a39 71N4 NI 13S 39 OL sMO019 9
w91 OL .8 ‘H1ONIT

48 'HLAIM
48 OL v "LHOITH
SNOISNIWIQ %0019 ILIHONOD TYNIWON S
«Hu3dAL
g1596 - .Z/L | - 1Sd 000% ¥
WWuddAL

SNOILVOIJIO3dS AYVANVLS 1S31V133S SAOHLIN
NOILONYLSNOD ANV STVIYILVYIN ‘SNOILJI¥OS3A HO4 '€
HOV3 'Sg7 90¢ - SSYIN FNVHL 'I"D WNINININ "2
0°0L°1L0Z 3 SONIMVYHA NO S1Ivl3a 33S
‘dasn 39 Ol S3LVYO dvE 1371vVdVd AdVANVLS 'L

‘S310N

SANVHL IO W7 IONVIH €-¢

g-9 NOILO3S

t

‘NIN .9-S

Ke®N

W8

adld
1311N0

‘NIN .0~y ———

HSNT4 3did
[—-———

40 30v4

W8 Wb FuCC «8

v-v ZO_._.Ow_w

W8

‘NIN .0-¥

adld

1311N0 A

=1—NIN.0-Z T

1VOYHL 9

~—

W0 —

AdVvANVvls

|

NIW .0-Z 2

a34dIN03Y SsY
S1VOdHL 2 ¥O | —

—{ .0l |<—

Wb LT

Syvd ONIdv3g 40 NOILO3dIa

N
©
(¥vE 13TTIvavd) O CRERR T 2
31v¥0 '8 31vy9 ‘gD
QYVaNYLS QYVaNYLS
7 A

/

.9-Z W9C

L# 310N 33S

T __
N\ |V_ _A| JONVHVITO /L

Wl FuC-€

HV1H4ONW 40
asg 1N4d NI

AN

SNOILO3S INVYA

W8l e _ e WE _
|

W8/ 1 ul
uc/l=d
uc/l

|——

—

I—
/

W8/L

A i

‘NIN .9-S

13s <

N

_IVm

NV1d

kl L# 310N 33S

\s

/A

7

W€ 12—

.

v

|—

W€ 1 C —

[————

l—g

—— 3did 1371.N0

NJ

WWILOLYy

‘NIN .-G

o
2 | |
S |z Y.
w N 83
mH 30O
|CN
Fm G2
°3 AWHE
L
Lil
¢
s
@)
_
SWB
_|
L © w
LTU
N%R
EN
O O
Oa©
= 1@
<
N
2>
_l
V|
_l
=
S
=
=
SEe
=
WMN
=
O




NMOHS 1ON STIV13A 404 0°1°€0¢ ONIMVYHA 33s ¢
0°2'€0¢ 3 ONIMVHA 33S 1VOYHL 1SVO3dd 40 STiviad d404 't

\— 1VOYHL 1SvO3dd t
&

<]

— ‘S3LON
V'V NOLLO3S NOILVAT 13
» J—
.
z W
Ol
2|
i o
e o o N ||
z o : WG & ara a4
Z|a =
z —
‘NI ‘NIN m m/ 5
a4 a4 u8 L "
_ 3134ONOD o
LN3IWIO
———— e 91696 -
ST d3dIN03d sV [ @ - WAZT | -1Sd 000 H -
P i SLVOYHLZ HO L ~ T A - : s
.0 — o~ " G\\| (e)syva v 'ON N ¥
. " T | Pl .. “
-~ 1 ", 1% LVOXYHL 1SVOIdd —f=- - .
AR [T T 1 I] R = s el
AL I [V VRN, T T
AR WM UYLHON ~
LVOYHL 1SYO3¥d .9 .9 W9
| -
8-9 NOILO3S
SINVHL 1’0 w7 ONVIH €-C @
Q3IAOWIY 39 OL VIHV IONVIH SSI0X3
P NV1d
S|
£
L | : —
1310 = e 2 SRR
WWIE LT z ; ...f.ﬁ =T | | A
Vi a T = H 2
& [ I_ _l .o
——— = P * i)
SHvE ONIYY3g 40 NOILO3¥Ia N = -, s
> N HSN74 3did : o A - N A
@ ) ————— 2 . -
5 & 40 30v4 & i _ S _ ;
(4vg 1371Tvdvd) (dva 1371Tvevd) — - :
31vY9 90 31vY9 ‘90 e ¥/ LC—— .
QYVaNv1s QYVaNv1S — v A g
.8 L F.22 8 2 e
h oA _ _ TRt
LVONHL AP P .
= HVLHOW )
_ _ll < .J _ ﬂ\. — 40 a3g _ _I' m @/k _
Sz 52 = A I /L Olb~¥
_ | _ ) v _
JONVHVITO /b L FZ-E
‘NIN -9

MARCH 2012

DATE OF ISSUE

DRAWING NUMBER

E 203.2.0

INLETS

DROP

PRECAST CONCRETE

TYPE AF—

CONCRETE BLOCK

TYPE BF-—
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WEEPHOLE

OUTSIDE FACE
AT TOP

AT BASE

THROAT WEEPHOLE
PLAN

THROAT

OUTLET PIPE

INSIDE FACE
AT TOP

AT BASE
SEE NOTE #2

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.

8"MIN. 5
N
// AR
2
)
- / TAPER IN 3 OR 4 COURSES e \<’ -
= RS
m 1 6" MIN.
[a]
o —
o
5 k FACE OF PIPE FLUSH OR NOT TO PROJECT
z — MORE THAN 4" FROM FACE OF WALL ALONG
£ WEEPHOLE ( CENTERLINE OF PIPE.
flo I )
o4 . N
s OUTLET PIPE
- = -
=
X *
— g — MIN. DEPTH TO BE 2"
6" : o
o
— 2 I
= ﬁ
| NOTES:
. J 1. MINIMUM CAST IRON FRAME MASS - 205 LBS.
4-0" DIA. MIN. 4 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

4000 PSI - 3/4" - 610 LB CEMENT CONCRETE
OR PRECAST CONCRETE SECTIONAL PLATES
SEE DRAWING E 202.2.0

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

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

DATE OF ISSUE
MARCH 2012

CONSTRUCTION DROP INLET TYPE C SRAWING NWBER

STANDARDS

E 203.3.0




WEEPHOLE

— ™~

[(—— |

21 3/4"

%

N e
."/

THROAT WEEPHOLE

PLAN

XHCAST IRON FRAME

OUTSIDE FACE

AT TOP
AT BASE

H

OUTLET PIPE

INSIDE FACE

AT TOP
AT BASE

SEE NOTE #2

FULL BED OF MORTAR

BRICKS MAY BE USED BETWEEN FRAME AND TOP

IN FULL BED OF MORTAR.

S ——
\

U

N\

+
/
[

STANDARD DEPTH 6'-6"

6"

2" »

[ 1] |

\
~

TAPER IN 3 OR 4 COURSES

\

\(—6" MIN.

—

SEE DRAWING E 203.7.0

6"T0 20"

COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET

PRECAST CONCRETE THROAT.

FACE OF PIPE FLUSH OR NOT TO PROJECT

O
A

WEEPHOLE

\

)

3'-0" MAXIMUM

L4 ]

4'-0" DIA. MIN.

[ N

SECTION A-A

4000 PSI - 3/4" - 610 LB CEMENT CONCRETE
OR PRECAST CONCRETE SECTIONAL
PLATES SEE DRAWING E 201.3.0

CENTERLINE OF PIPE.

\— OUTLET PIPE

*
MIN. DEPTH TO BE 2'

NOTES:

MORE THAN 4" FROM FACE OF WALL ALONG

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

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

GCONSTRUCTION
STANDARDS

DROP

INLET

TYPE CF

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 203.4.0




/7 PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

A L Jt FOR FRAME SEE DRAWING E 203.1.0

THROAT

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

/

200 4 4" | FULL BED OF MORTAR
g SQUARE OPENING !
=
.9 g <~ 8" MIN. 5" MIN.
N )
Ya
oW SEE DRAWING E 202.4.0
| w FOR JOINT DETAILS
o
s
° 48" + 1" DIAMETER ° MORTAR ALL JOINTS
= 0 @ PROVIDE "V" OPENINGS
o % o
(1T} -
[ 2|« WEEPHOLE
9 Q1e (OPENING TO BE PRECAST o
< 2\ IN RISER SECTION) o | &
% w|= o+
= 212 2|y
@
o o 1" CLEAR T’ 245
B 5% ©
> 3K °
I|s
o MIN. 0.12 SQ. IN. STEEL
T PER VERTICAL FOOT,
PLACED ACCORDING TO

AASHTO DESIGNTION MI99

-
S

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

DATE OF ISSUE

DROP INLET TYPE D MARCH 2012

CONSTRUGTION DRAWING NUMBER
STANDARDS E 203.5.0




/— PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0

1

THROAT N

20" 4 1"
I SQUARE OPENING |

SEE E 202.4.0 FOR JOINT DETAILS

48" + 1" DIAMETER

_O

EEPHOLE
(OPENING TO BE PRECAST

IN RISER SECTION)

ft 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

7

3'-0" MAX*

=z
o
'_
=v(.)
6
o
oof L
A
&
T <
E =
o 2
=) o)
4 ==
< Bl
a Slo
=z (,)I—
< -
% i
2 23
o ol
4 &
et 114
<
O
L
T
5" MIN.

3

™~

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

—

MIN. 0.12 SQ IN. STEEL

PER VERTICAL FOOT, PLACED
ACCORDING TO AASHTO
DESIGNATION M199

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

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

GCONSTRUCTION
STANDARDS

DROP

INLET TYPE DF

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER
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NOTES:

PARALLEL BAR GRATE
SEE NOTE #1

/ UPPER FACE OF WALL

BASE OF WALL
A | Z A
! | }

A

PLACE PARALLEL TO FLOW

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

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

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.
f .
T‘ = FULL BED OF MORTAR

: 1/2" MORTAR COAT

S / s “ BRICK WALL

N CONCRETE BLOCK WALL

~— 6" MIN
E
2
£
3
z
0 DRY STONE
© . MASONRY
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1" CHAMFE

R
|_£'. —l c i D i E
=T T e 1
: %/YSZ / 3 — DIA. O
Glf\l’ ﬁ EJ hD % f ?\\ / ?\ q A_'LY\%\O LARéEg
CRALL S
24l = L
- #w@12 g
#£[{—2" CLEAR
4000 PSI - 1 1/2" - 565 LB. FRONT ELEVATION
END ELEVATION
DIAMETER LENGTHS T&%’}?,H
FIELD STONE pesin| (N MASONRY| STEEL | =/3-(
MASONRY ENDS NO. [ A B c b E ©¥) | (18s) DEFTH
1" PORT. CEMENT 1 12 12 3'-9" 2'-2" 3-9" 1.89 37 40.85
MORTAR CAP 2 12 15 43" 214" 45" 227 | 42 45.50
12" 3 12 18 4'-9" 26" 5.0" 2.66 48 49.88
|_. 4 12 21 54" 2-8" 58" 312 | 54 54.85
T 12" 5 12 24 5.9" 2'-10" 6'-3" 3.54 59 58.91
—_ i 6 12 30 6'-9" 3-0" 7'6" 448 | 71 67.38
GROUND 7 15 15 45" 26" 45" 232 | 41 46.66
l 8 15 18 411" 28" 50" 272 | 48 51.03
— 9 15 21 55" 210" 5-8" 316 | 54 55.72
QQ 10 15 24 5-11" 3-0" 6'-3" 360 | 60 60.10
Q 11 15 30 6'-11" 3-2" 7-6" 454 | 72 68.53
QO 12 18 18 50" 28" 50" 272 | 48 51.35
[ 13 18 21 5.-7" 210" 58" 317 | 52 56.28
FIELDSTONES 14 18 24 6'-0" 3-0" 6-3" 358 | 60 60.38
IMBEDDED 15 18 30 70" 32" 76" 453 | 72 68.85
IN MORTAR 16 21 21 5.8" 30" 5.8" 3.20 53 57.19
END ELEVATION 17 21 24 6'-2" 34" 6'-3" 369 | 61 62.13
18 21 30 7-2" 3-6" 7-6" 465 | 73 70.60
19 24 24 6-3" 3-4" 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.

GCONSTRUGTION
STANDARDS
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=

y N
DIA. E
R2
Y ]
w
PLAN
D 11/2"R
WW | B
>
f SLOPE 1
DIA. +1"
DIA. —L R1_L
‘ A N
-
w w—] P ! L W
SECTION SECTION Y-Y
TABLE
[ALL DIMENSIONS ARE inches OR feet]
DIAMETER DIA.

Inch W A B D P 1 R1 R2 SLOPE
12" 2" 4 20" 6-0" 20" 19 15/16" 13" 10 1/8" 9 1V 1 3H
15" 2 1/4" 6" 2'-3" 6'-0" 2'-6" 24 5/16" 16" 12 1/2" 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" 314" 10 172" 40" 6-0" 46" 36" 28" 18 9/16" 14172" 1V :3H
30" 31/2" 12" 4'-6" 6'-0" 5'-0" 37" 31" 18 1/2" 15" 1V :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" 27 1/2" 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.

CONSTRUGTION

STANDARDS

REINFORCED CONCRETE PIPE

FLARED ENDS
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I-—DIA.——I

CONNECTOR

SECTION
7" FOR 12" TO 30" DIA.

12" FOR 36" TO 48" DIA.

I—|s—|

GALVANIZED
METAL

[y S—

REINFORCED
EDGE

-

GALV. TOP FINISH PLATE

—={ BOLT HOLES - 12" MAX. C. TO C.

| ——

SKIRT LIP

~—— TOE PLATE

PIPE DIMENSIONS (IN.) APPROX.
zl,ﬁ)' GA.| A B H L w SLOPE
1 Ayl @1 @] @2
12 16 6 6 21 24 1V : 2.5H
15 16 7 8 6 26 30 1V : 2.5H
18 16 8 10 6 31 36 1V : 2.5H
21 16 9 12 6 36 42 1V :2.5H
24 16 10 13 6 41 48 1V : 2.5H
30 14 12 16 8 51 60 1V :2.5H
36 14 14 19 9 60 72 1V : 2.5H
42 12 16 22 1 39 84 1V :2.5H
48 12 18 27 12 78 90 1V : 2.25H

COUPLING | L
BAND

o

12" FOR 12" TO 36" DIA.
24" FOR 36" TO 48" DIA.

ALTERNATE CONNECTIONS

D d

PIPE
THREADED CONNECTOR
ROD LUG

FOR 12" TO 24" ONLY

NOTES:

PIPE

THREADED
ROD

FOR

SIDE
LUG

30" AND 36" ONLY

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

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

3/8" DIA. FASTENERS.

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

AND COATED WITH A TAR BASE PAINT.

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

GCONSTRUGTION
STANDARDS

STANDARD METAL END
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Y V'&’v v R
TK, N

SOSENE SN
LY LK

W SURFACE TREATMENT

SURFACE TREATMENT:

4" PLANTABLE SOIL AND SEED g
OVER 4 -

8" COMPACT GRAVEL OR

"1/2" CRUSHED
4" MINIMUM DEPTH OF PAVEMENT :

MILLING MULCH PLACE DIRECTLY o o STONE-

OVER GEOTEXTILE AND CRUSHED A . 4 4~ :

STONE BOX o _ .
: 4 .. a
a4 A 4
Y — GEOTEXTILE
. A K A_ q..
g A ’
: < 4. 4

4~ PERFORATED PIPE

q J

4
A
J. 4

<

PERFORATIONS UP

SPECIAL BORROW OR GREATER DEPTH
IF REQUIRED BY FIELD CONDITIONS

MINIMUM PLACEMENT DEPTH IS 4'-0"
OR WHERE SPECIAL BORROW IS
PLACED BELOW THE BOTTOM OF

PIPE
DIAMETER

2" FOR PERVIOUS

MIMIMUM WIDTH

? BOTTOM

O.D. PIPE + 12"

NOTES:

Y

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

CONSTRUCTION SUBDRAIN

STANDARDS
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V DITCH FLAT DITCH
CROSS SECTION CROSS SECTION
ST = =
e e W T e B
it S FE=
- L S I -
=i Viisii=: = =c:im]
V DITCH FLAT DITCH
PLAN PLAN
DATE OF ISSUE
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DITCH

CURTAIN
WALL ~ |

9"

8"

CURTAIN WALL TO BE INSTALLED
AT TERMINI OF PAVING

48"+ 1"

4"

BITUMINOUS CONCRETE

/— GRAVEL

_/

BITUMINOUS CONCRETE

| 48"+ 1"

CEMENT CONCRETE

oo —
=

3 REQUIRED.

CURTAIN WALL
o
CEMENT CONCRETE

FORMED JOINT 1/4" WIDE X 1" DEEP

. 1/2" DIAMETER SMOOTH
. ¥ STEEL DOWELS 2' LONG

* FOR EXPANSION AND

CONTRACTION JOINTS,

\— 6" X 6" NO. 10 WIRE FABRIC

FILLED WITH HOT POURED MASTIC SEALER

11/2"CL. 6" X 6" NO. 10 WIRE FABRIC
2"CL.
J r FLOW —— —lx 4000 PSI - 3/8" - 610 LB CEMENT CONCRETE
S A I | I S WS P S 2
AR BN e o o RISV
' N1 1 1/2" DIA. SMOOTH STEEL DOWEL
8 GRAVEL

!

}

. 1" SECTION COATED WITH GRAPHITE LUBRICANT

CONTRACTION JOINT TO BE PLACED 30' MAXIMUM CENTER TO CENTER

4000 PSI - 3/8" - 610 LB CEMENT CONCRETE

1/2" PREFORMED JOINT FILLER

SECTION A-A DETAILS OF CONTRACTION JOINTS
MASTIC JOINT SEALER, 1" DEEP
11/2" CL. 6" X 6" NO. 10 WIRE FABRIC
2" CL.
J r FLOW —— —'X
S &= e~k = — - » | — — - C.A >
#1080 SR s T T = e T
'.} > T \ - > R ﬂl\ . ..~
' A\ 1" 1" 1/2" DIA, SMOOTH STEEL DOWEL
8" GRAVEL
| /
\— 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.

GCONSTRUCTION
STANDARDS

PAVED WATERWAYS
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CONCRETE MASONRY STONE MASONRY Sqp, )
FOOTING EXCLUDING COPING RS 4000 PSI -1 1/2" - 565 LB

H VV D SECTION | VOLUME PER | SECTION | VOLUME PER JS”'@% CONCRETE, PRECAST OR CAST

AREA UNIT LENGTH AREA UNIT LENGTH X0, IN-PLACE (OPTIONAL)
Fn | FN) | FT) [ (sQ.FT) | (CUYD/LINFT)| (SQ.FT.) | (CU.YD/LIN.FT) <€ OR GRANITE, I SPECIFIED
50 | 075 | 1.25 4.06 0.150 9.00 0.333 —SROUNp COPING
55 4.38 0.162 10.63 394 i ELEVATION

T L 6" MINIMUM

6.0 4.69 0.48 12.38 0.458 - . e - 78 MAXIMUM
6.5 5.00 0.185 14.16 0.524 : )
7.0 5.31 0.197 16.05 0.594 > a4 4 < 1" BEVEL
75 5.63 0.208 18.06 0.669 ) - - SEE NOTE #1
80 | 1.0 15 7.50 0.278 20.16 0.747 '<T: GRAVEL
8.5 7.88 0.292 22.40 0.829 <>( BACKFILL -
9.0 8.25 0.306 27.22 1.008 o)
9.5 8.63 0.319 3.31 3.31 o) - BATTER
100 | 1.2 2.0 12.40 0.459 29.80 1.104 > = 4%
105 12.90 0.478 32.50 1.204 E P -z "
11.0 13.40 0.496 35.28 1.307 LOL I _ - .
115 13.90 0.515 38.21 1.415 et R hd CRUSHED STONE
12.0 14.40 0.533 41.25 1.528 s .
12.5 14.90 0.552 44.41 1.645 4 }
130 | 15 25 20.00 0.741 47.68 1.766 < 20.\%?% 'é?"ES
135 20.63 0.764 51.07 1.891 e
14.0 21.25 0.787 54.53 2.020 >
14.5 21.88 0.810 58.14 2.153 N - BACKFILL ELEVATION
15.0 22.50 0.833 61.88 2.292 e Z V7.
155 23.13 0.856 65.72 2434 GR;VEL. i
16.0 23.75 0.880 69.68 2581 Ve z
165 | 1.8 3.0 30.15 1.117 73.76 2.732 oo _BACK.F”'L ) f -
17.0 30.90 1.144 77.90 2.885 L - 3
17.5 31.65 1.172 82.21 3.045 hi - [
18.0 32.40 1.200 86.63 3.208 i RIAEECE T T
185 33.15 1.228 91.38 3.384 <. 3500 PSI- 5 520 LB
19.0 33.90 1.256 96.25 3.565 . - CONCRETE D"
195 34.65 1.283 101.25 3.750 Y R l
20.0 35.40 1.311 106.38 3.940
20.5 36.15 1.339 111.63 4134 ! = ! 0.5 "H"
21.0 36.90 1.367 117.00 4333
215 37.65 1.394 122.50 4537
22.0 38.40 1422 128.13 4745
225 39.15 1.450 133.88 4.958
23.0 39.90 1478 139.75 5.176
235 40.65 1.506 145.75 5.398
24.0 41.40 1.533 151.88 5.625
245 42.15 1.561 158.13 5.856
25.0 42.90 1.589 164.50 6.093
255 43.65 1.617 171.00 6.333
26.0 44.40 1.644 177.63 6.579
26.5 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; IN A
CONTINUOUS WALL OF VARYING HEIGHT THE
OVERHANG WILL BE APPROXIMATELY 2" TO 3"
FOR THE ENTIRE LENGTH.

2. ALL DIMENSIONS SHOWN ARE MINIMUM.
3. PAYMENT WILL BE BASED ON THE ACCOMPANYING TABLE.
4. TO BE FOUNDED ON SUITABLE SOIL

DATE OF ISSUE

CEMENTED STONE MARCH 2012

NSTRUGTION DRAWING NUMBER
STANDARDS MASONRY WALL E 302.2.0
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8" .| l— 40" I - g"

1" CHAMFER

'— | 6" RISERS

SLOPE 1V:2H

12" TREADS
RISERS 6"
rz" TREADS 12"
10"
4 DESIGN A
FRONT VIEW ] Lo

o 12"
8" — 40 —f |—0 ‘I |—~| |

S

1" CHAMFER

e

8" RISERS O
GRADE OF SIDEWALK >$

e

12" TREADS
SLOPE 1V:1.5H
RISERS 8"
TREADS 12"
r
10 e
T DESIGN B
FRONT VIEW 2"
18 91/2"  101/2"
8"—| 40 — I | ‘
1" CHAMFER ) 8"
'— 7" RISERS
GRADE OF SIDEWALK

10 1/2"TREADS

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

" pa DESIGN C

FRONT VIEW _| L.
17"

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

DATE OF ISSUE
MARCH 2012
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CONSTRUGTION DRAWING NUMBER
STANDARDS /21" E'304.1.0




971696 - .2/} L - 1Sd 000% 39 TTVHS 31L34ONOD TV

DATE OF ISSUE

E 304.2.0

MARCH 2012

DRAWING NUMBER

'SNOILYOIdIO3dS

QYVYANVLS 33S SQOHLIN NOILONYLSNOD
ANV STVINILYA * SNOILAIYOS3A ¥O4 “L
‘S3LON

zoL €T G209 0022 vsee 2Ly gLl €9 8012 8092 000 00'G 60 Sh'z GZ'99 £0'vZ 99'9¢ G5'G oL
26 €02 g8 v6'61 610¢ AR g €0l 6€C v9'v9 v9'€g 009¢ 00'G 66 vz 9€'09 1812 0o GS'g 6
- €8l o '6¥ 06°LL £8'9Z zLy - 9Lz 618G 6L12 002 00'G - 202 1Y 6561 €€'62 GS'G 8
- €91 90y 98'Gl 8r'€C AR - 26°) GL'1S S8l 0082 00'G - 08’} 658 1811 99°'GZ G5'S L
- ev'l 99'8¢ z8el z1'0z Ly - 89’} 0g'sy 0€'9l 0072 00's - 85’1 0.2y GL'GL 0022 §8's 9
- Al 1T€€ 8L 1291 zLy - il 98'8¢ 98¢cl 0002 00'G - 9¢c') 18'9¢ z6ZL €egl 9s's I
- €0'L 1812 €L'6 Zrel 2Ly - 0z'L Zr'ee Ll 00°91 00's - GL'L 26'0€ 001 99v1 §g's 14
- €80 | svee 691 9004 zLy - 960 | 16'S 16'8 0021 00'G - €60 £0°6Z 8v'8 00k 656 €
- €90 | 80°ZL G9'G 129 zLy - 2.0 | €56L €59 008 00'G - 120 GL'6L 929 €eL GS'G 4
sg1 ‘AD IWVLOL | STIVMZ| Sd3Ls | 3sva se1 ‘A0 IVLOL | STivm-¢| sd3aLs| 3sva Sdn ‘AD VLol | STIvM-Z| Sd3ls| 3sva | -
SON
1H31S | qyio01 133181 qviol 13318 1 qvio1
EINEN "14'ND - SFILILNVYND EINEN "14°NO - SAILILNVYND “4NITY "14°'ND - SAILILNVNO dils
O N9OIS3d gd N9IS3d VY NOIS3A
0'L'¥0€ 3 ONIMYYA 338 .Ou ANV .8, WV SNOISIA YOS
M3IA 3dIS M3IN LNOY4
Sd31S 6 Y04 .2-0l .02} ".G-.L )L SUVdE ¥ ON-L ,
Sd3LS 01 04 .8~k W2-€l W9-ZL SHVE ¥ ON-L |§
A 3NITANNOYD 3NITANNOYD | —
Sd31S 6 Y04 .02 @ .0-S STIL € ON-8
Sd31S 0} ¥O4 .81 @ .0-G STIL € ON-6
v ¢|_
yv3aio .2
¥v3aio.2 1L i
Sd3LS 6 404 .9-0L ‘b i-LL Wb Ll SHVE ¥ ON (1TVM HOV3 2)¥ _l |_
Sd3LS 0} ¥O4 W9-b) Wb L-€L WG-2) SHVE ¥ 'ON (TIVM HOV3 2)v
WOu w8 WV < <
V-V NOILO3S
v 8— =
wC |l_||
3A00 9NATING 31V1S ANV 1 4
avv Ag d34INO3Y SV ONITIVY ‘€ _
'S3719V.L ONIANVJNODIOVY o0 ° o o o0
3HL NI NMOHS S3ILILNVNO /
3JHL NO a@3svd 39 T1IM LNINAVC 2 N X} / ° o
SYvd ¥ ON

S31L € ON

2/2

CEMENT CONCRETE STEPS

GCONSTRUCTION
STANDARDS




2" CHAMFER (TYP.)

3" MIN.

. 20" Lu
|_
(| O
L
+— =
. O
x
i o
2" CL ' =g
- . . 2" CL 8 8
a2 ' Br< |
o5 ' 0 8¢E g
SN #A @ 18" —|I° BARS Z LD“E S g:)
*H| = H L aglw 2
o 8 =209
x -
° o o -~ o w
o nI ng =
FORM LINER N * = =606 Z
R Z Syzm =
o o o o < - O
0 <OFE o I
o 3 NEw g o
T (ZD x In—: I 2
* ° s ©5 > T
J . Z0 F
o _XE m o
A 0 B E <tz Q< =z
= s ‘ m o= E - w
% L ° o > % % g ::
= <
N 1C.Y. o o Jw 2 3
SN CRUSHED |, N - @BARs 2o% ot
- STONE | Lo O X
0 o Op < = <
PROP. SLOPE |(TYP.) . - seenotE2 | - Ol @ Od
/llllllllll %39‘9@
S J . L wE x
127 Min. (p@€ I ] wig = & £
. 25N 3 >
< ° - ° SzZZI K
5VOQ ‘ S A K SEE NOTE 1 5 w3 Sa >
5 —y N L Sew W o
Q?\ > * b b e ® g . ® (L{J) o 5 &) = E
\ x 20" Bamo o &
o, = ZISOO0 T W
;. ° ° ° [ o o (]
| 5 o ! = N o
|
HOOK ——# @18
3"CL.(TYP.) —— N
TOP OF FOOTING
N
P
#5 DOWELS @ 18"
30" LONG (DBARS
(C)BARS (SEE NOTE 3)
BARS
© * CONSTRUCTION JOINT
W 12" x 2" KEY
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5'-9"
24" VARIES™ | 24" MIN
o T
w
[a]
-
3
5. —e
4=
2 H M
= =
S| S =
i
o« o)
SHOULDER SURFACE w @ %
Q bl
w
5.9" o - - LT.
VARIES™ | 24" MIN YNNI D (i J
v " T
i 24 PAVEMENT —” N/ ‘
9 MILLINGS o
=) 3-3
e} !
L — *%
P SECTION 7Z—-7
D% : PAVEMENT MILLING MULCH
313 #
5| >
SHOULDER SURFACE 5] =
o 59"
L . LT. 24" VARIES™ | 24" MIN
[a]
-
2
SLOPED EDGING Q ¢
SECTION Z—7%** @ .
21 =1 -
SLOPED EDGING ALONG EDGE OF SHOULDER AND RAMPS P {'r' :
SEE E 106.5.0 FOR DETAILS OF SETTING SLOPED EDGING S ® o
5|7l @
SHOULDER SURFACE wl Y2 IT.
W ) TSt
o
N Z<— VERTICAL CURB
SECTION Z—=7**
VERTICAL GRANITE CURB OR BITUMINOUS
CONCRETE CURB ALONG EDGE OF SHOULDER
* 59"
WHEN PLACED IN MEDIAN, CHANGE TO 24" VARIES™ |  24"MIN
THRIE BEAM AND HEIGHT TO & '
2'-8 1/2"+1". Q
(NOTE ¢ HEIGHT OF RAIL IS ALWAYS 1'-9 5/8"+1") § ¢
* X SEE E401.1.0 FOR SECTION Z-Z LOCATION @ :
* XX  \ARIES ACCORDING TO POST MATERIAL % & <
=1 >
513 2
o G
SHOULDER SURFACE Q -
w
IT.

\—BITUMINébé CONCRETE BERM

SECTION Z—7**

TYPE "A" BERM ALONG EDGE OF SHOULDER

GCONSTRUGTION
STANDARDS

STEEL W

BEAM HIGHWAY GUARD

SECTIONS
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BURIED IN BACK—-SLOPE
ANCHORAGE DETAILS

STEEL W BEAM HIGHWAY GUARD
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¢ POST —~
oo
21/2] | on 2 1/2]
p /2! 2| R
FOUR 1"x 1 3/4" SLOTS
§\ 2'=| .
O\Z) T N
% -
X\EI 7@_53 ! f
THESE FOUR 13/16" — o
DIA. HOLES ARE —
NEEDED TO BOLT —*j—_
PLATE TO POST

13/4"

T

¢ POST

1/2" STEEL PLATE VIEW

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

7/8"

7/8"

e

13/4"

— 1" DIA. HOLE

SQUARE WASHER

POST

(3/16" THICK GALVANIZED)

ALL BOLTS, NUTS AND
WASHERS ARE TO BE

1/2" STEEL PLATE

l’ W BEAM

bl I .

PLAN VIEW
(BOLTED)

GALVANIZED

THREE 1" DIA. HOLES TO BE
FIELD DRILLED IN W BEAM
ELEMENT AND ATTACHED WITH
5/8" DIA. HEX. HEAD BOLTS 2"
LONG EACH WITH ONE SQUARE
WASHER AND HEX NUT

(E POST—

8"

W6x9 POST
6'-6" LENGTH

-

TN

1/2" STEEL PLATE

>— OFFSET BRACKET

HOLES

[><

1/2" STEEL PLATE ATTACHED TO POST

OFFSET
BLOCK

1/2" STEEL PLATI

— 1/2" STEEL PLATE

1" DIA. HOLE TO BE FIELD DRILLED
THROUGH W BEAM AND THROUGH
POST FLANGE. ALL BOLTS

WILL BE 5/8" DIA. HEX. HEAD BOLT
2 1/4" LONG WITH ONE SQUARE

_
ATTACHING PLATE TO FLANGE—‘/

|

7
%_T
b

7 |

&~

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

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

NOTES:

1. THE 1/2" STEEL PLATE SHALL CONFORM TO THE

REQUIREMENTS OF A-36. THE PLATE SHALL BE

BOLTED TO THE POST FOR THE 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

T &
SQUARE 1
WASHER AN N
o
~—— W BEAM S e ]
N 6-6" LENGTH
W6X9 POST
DETAILS APPLICABLE TO
THE UPPER RAILS OF
| POSTS 1 AND 2 AND THE

LOWER RAIL OF POST 3.

GCONSTRUGTION
STANDARDS

STEEL W BEAM HIGHWAY GUARD BURIED
IN BACK—SLOPE END ANCHORAGE
DETAILS FOR POSTS 1, 2 AND 3
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TYPICAL INSTALLATION"

A B C
W SECTION THRIE BEAM
ALL GUARDRAIL
SECTION Z-Z

NOTE: ALL MEASUREMENTS ARE FROM EDGE OF USABLE SHOULDER

FOR OVERHEAD SIGN PROTECTION

A B C
W SECTION THRIE BEAM
;\g :SZL}-CI)I?I_EOPE 24" + 3-3"% 6'-6" + 77
1\2 é?o?éopE 6-0"+ 79 180" 1247
;:\: :SGL'?)ISDEOPE 16-0" + 17-9" + 21'-0" + 291" +

* SEE E 401.1.0
* SEE E 401.2.0

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

SPLICE BOLT SLOT (TYP.)

31/8"
26"
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
L O O 2
5\0 =
2 S S
O O
5 O O O =
) </ O O _
o 0
A — ”
o ‘ 4" 81/2" 4 1/4" 41/4" 3"
NOTES: 1. BASE METAL THICKNESS = 1/8" (10 GAGE)
2.SEEE 401.41
STEEL THRIE BEAM HIGHWAY | e 2012
TERMINAL CONNECTOR
@@NSTRU@TH@N DRAWING NUMBER
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4" CONCRETE -
SIDEWALK SLAB &

A
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—
T—
—
—

™

R N N |

GRANITE CURB
/ TYPE VA5

+—

8" REVEAL

6"x 8" x 18"
WOOD BLOCK
OUT (TYP.)

6" X 8“

WOOD POST

o | o2-81/2

4'-3 1/2"

—
-

THRIE BEAM POSTS 1-4

@

- SIDEWALK

|

|

isi
Py
o

e
=

—_

4" CONCRETE
SIDEWALK SLAB g
1.5% \‘R

|

A1
—
T—
—
T—

GRANITE CURB
/ TYPE VA5

—

8" REVEAL

6" X 8" X 18"
WOOD BLOCK
OUT (TYP.)

6" x 8"

WOOD POST—" L— !

- 2-8 1/2

3'-9 1/2"

—
—

THRIE BEAM POST 5

39" 39
_ SIDEWALK____|VARIES24" MIN _ SIDEWALK____|VARIES24" MIN
- == - D
T T
4" CONCRETE 1N 4" CONCRETE =
SIDEWALK SLAB- & N . SIDEWALK SLAB, & 4 .
1.5% \‘ | 7/2 1.5% \‘ﬁ Y 7f2
R T S OV A: \7\# R N “= \7\#
GRANITE CURB 9 GRANITE CURB 9
= / TYPE VA5 g = | TrE vas ki
7 1/2" REVEAL = 7" REVEAL p
6" x 8" x 18" ) 7]
WOOD BLOCK 6" X 8" WOOD BLOCK OUT
OuT (TYP.) (STND FOR THRIE BEAM)
6" x 8" 6" x 8"
woop post#AL_| 11 WOOD PéSTJ HAA
W TO THRIE BEAM TRANSITION POST 6 W-BEAM POST 7
>YmassDOT| BRIDGE RAIL TO HIGHWAY [Progee
@@NSﬁ%ﬁU@T 10N GUARD TRANSITION AT NG NOVEER
STANDARDS SIDEWALK — SECTIONS E 401.5.6
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STEEL THRIE BEAM RAIL

STEEL THRIE BEAM RAIL o
\ L g g g /— ROUND WASHER .
I | — HEX.NUT —
Ay 7 | .
< —Oo—|=—
i & |
] 3 3/4" BOLT HOLE —< | e
~ ~
] ~0—|——
& & I
I @
o] ™
' ) AN /
b
@ ©
. b \ M16 RAIL BOLT, 25 1/4" &
© o ©
© i 2 / LONG, 2 PER POST
8"X6" WOOD BLOCK —] MIN. 2" THREAD
2113/16” LONG ~J
¥ |
7 DR ol A————
—~— ~
REVISION:
CHANGE IN DEPTH OF
OFFSET BLOCK TO 8"
DOUBLE FACE POST DETAIL
STEEL BEAM RAIL BACK UP PLATE o
g g ROUND WASHER (CUT STEEL)
31— I.._
N\ HEX. NUT |
3/4" BOLT HOLE
] =0o—
1 2 — 3
< Y M16 RAIL BOLT 18" I
< \ LONG, 1 PER POST,
& N ~ MIN. 2" THREAD
gl g x -
d o 8'X6" WOOD POST
B w =
| 4 8"X6" WOOD BLOCK g
14 3/16" LONG
7/
N\M N
A, ~
*
SINGLE FACE POST DETAIL

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

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

NOTES:

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

ELEMENTS SHOWN FOR STEEL "H" POSTS.

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

5. ALL SPLICES ARE TO BE MADE AT POSTS.

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

SPECIFICATIONS & SPECIAL PROVISIONS.

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

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

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

7> massDOT |

Highway Division

GCONSTRUGTION
STANDARDS

STEEL BEAM HIGHWAY GUARD
WITH WOOD POST
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ON DRAWINGS E 401.1.0 AND E 401.5.0 - E 401.9.0
2. NOT TO BE USED ON MORE THAN 2 POSTS IN A ROW.

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

6" x 4", 8.5LBSILF
STEEL "H" POSTS \
OR "C" POST W
—
-2
s
w
w
w
W
SEE TABLE
PLAN
i
EXISTING , SURFACE
AR RG] =7 2o \WKMM«W\
" 3500 PSI-11/2"- 520 LB AT .o 4‘ 2" BITUMINOUS CONCRETE WALK
2 g(E)“,:I,(E;;ETE ~[ =~ .. O SURFACE IF EXISTING SURFACE
| & MASONRY S~ 7 e IS BITUMINOUS CONCRETE,
i ST PR OTHERWISE CONTINUE
» S <L 3500 PSI - 1 1/2" - 520 LB
e o CEMENT CONCRETE TO MEET
_ EXISTING SURFACE.
R -'/— 3" SAND CUSHION
UNDERGROUND UTILITY, BRIDGE FOOTING
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" - 16" VARIES 1-0" TO 1'-6" 26" 26"
1-6"-2-6" VARIES 1'-6" TO 2-6" 2-0" 2-0"
OVER 2'-6" g e .
NOTE:

Highway Division

;>massL?0TMODIFIED HIGHWAY GUARD
CONSTRUCTION POST INSTALLATION

STANDARDS WHERE STANDARD EMBEDMENT

IS NOT FEASIBLE
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STEEL THRIE BEAM HIGHWAY GUARD

— BARRIER

MEDIAN

CONSTRUCTION
STANDARDS




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

BOLT (TYP.)

OPTIONAL 3/4" DIA HOLE

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

BOLT (TYP.) 13/4 4 5/8"
/
o
(a2
&
= N~
©
>
3 —
oot «
6"
116" s 1] 11/16"
. .
0 :
2 % .
(e} [ee]
N~
3/4" DIA HOLE FOR
5/8" DIA x 10" LONG 1 e

BOLT (TYP.)

FLAT WASHER

NUT

7/8"

7 3/32"

=

W150 x 13.5

P AmassDOT

OFFSET BLOCKS FOR

& A e
CONSTRUCTION STEEL W BEAM HIGHWAY GUARD

STANDARDS
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E 401.20.0




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" 1 3/a" &
LONG BOLT (TYP.) 45/8" &
N~
" N
S
% —T 5
- ~ &°
B o b
- . S
s &
- ) o 7/8"
& [
L
o
AN oS 8
3 & 6"
N~
L
" W150 x 13.5
11/16" — 3 5/8 = 1/16" X
11 [}
L N
% .
™ oo
3/4" DIA HOLE FOR R
5/8" DIA x 10" LONG
BOLT (TYP.) —t—=—13/4"
LTA
3 DATE OF ISSUE
P I¥massDOT] OFFSET BLOCKS FOR MARCH 2012

P & [
CONSTRUCTION STEEL THRIE BEAM HIGHWAY GUARD (orawine noweer

STANDARDS E 401.21.0




GUARD RAIL POST SPACING 31 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 I
$6 |
7 /
LB ‘ / -
DIRECTION OF TRAFFIC TERMINAL CONNECTOR
i 26" | 3/4" 325 BOLTS (H.S.
4" LONG) WITH WASHERS
| GUARD RAIL POST SPACING 3-1 1/2" FOR 25' | -
) SEE NOTE 3 L
714 1-10 3/4"
7304
. 212"
. . . X N S
TERMINAL CONNECTOR 3 I e |44 I 5 \ 3y 3
\ =) =) )
o 258
[—] (=] (O] - 31/2" 5
P - - 2 =
) ) XY 2" sz | ¥
L= L — (@]
7 [ [l / /C> ) 25/8"
AN
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
7T\ 7T\ A TIN A 7T\
SEE NOTE #1
AND DETAIL"A"
ELEVATION
2 MIN

| WHEN PLACED IN MEDIAN,

3500PSI - 1 1/2" - 520 LB V CHANGE TO THRIE BEAM
CEMENT CONC. ENVELOPE AND HEIGHT TO

STRUCTURAL

261/2" £ 1"

3/4" @ A-325M CONCRETE

BOLTS (H.S. INSERTS FOR EXISTING .

4" LONG) 3/4" @ H.S. BOLTS ‘-9—

WITH WASHERS NESTING PIER FOR DIMENSIONS AND DETAILS OF

CONC. ENV. SEE DRAWING 401.12.0

FACE OF /
STRUCTURE FOOTING
e A 3" SAND CUSHION —/
SECTION A-A SECTION B-B

2 RAILS

DETAIL "A"
SEE NOTE #1

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

NOTES:

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

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

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

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

[ 2 STEEL W BEAM HIGHWAY GUARD  [oATE OF SSUE
massDOT TERMINAL CONNECTORS ON EXIST. MARCH 2012

CONSTRUCTION BRIDGE W—RAIL LEADING END AT DRAWING NUMBER
STANDARDS ABUTMENTS & END POSTS E 402.2.0




MASONRY BRACKET FOR TYPE SS HIGHWAY GUARD RAIL

ABUTMENT FACE \

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

DIRECTION OF TRAVEL

END POST

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

\

I

=

= = = |

| 12"

T
T

4" MIN.

POST\
BRACKET \_

_$

TERMINAL SECTION

EDGE OF SHOULDER j\

yA

NOTES:

|

ELEVATION

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

PLAN
DIRECTION OF TRAVEL
ABUTMENT FACE 25'
END POST NEST THE RAIL
4" MIN. (SEE NOTE #3)
g
SEE NOTE #1 1o
31 1/2" < <
S— ] - = N ] 2 2 ]
e
—Xx=|ofo—o—>
[ O O
o
19" DOUBLE
RAIL
TERMINAL SECTION
GROUND LINE _— ((
POST W6 x 8.5
63" LONG
FOOTING

/’ massDOT

Highway D ivision

CONSTRUGTION

STANDARDS

INSTALLATION OF STEEL W BEAM HIGHWAY
GUARD (TRAILING END) AT EXISTING BRIDGE
ABUTMENTS AND END POSTS (W—RAIL)

DATE OF ISSUE
MARCH 2012

DRAWING NUMBER

E 402.3.0




1/4"
TYP. 6 3/8"+ | —L6'x4"x3/8", 32" LONG
3/8 s /
__— SEEDETALL"A
&
x ~
—
- a w
A e — |
.| O T |
wn|I | |
(s - =
T o
YIS a .
[3) N~
<
- —_—
| | o
< @
| o
— B
w w
: a &£ g9
(@) T g uw
g : a ru
o9 = : @|Z
+ coe T —
= D = w <t
T » KX 3 L |
o hoo T 2 H=—d
as3 b s 3
! < * 8 I
(= Rl 3 ; :
< ¥ o < =
AT X w i
f25 2 S 0
FZa [0a) = f
* ) =
T
o Q
V7 I
9 5 |
3 .
[30) ~
. :
'_
= o) - H
oy @ f T
N alaz . — |
: (2]
af T T
I|= :
= ©
B 3 3
N
o
3/8" \ L6"x4"x3/8", 32" LONG
PLATE SEE DETAIL "A" CUT SQUARE
FOR WELDING

\

6"x4"x3/8" ANGLE

DETAIL "A"

* 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

» MASONRY BRACKET FOR STEEL W BEAM [oATE oF ISSUE
maSSD o HIGHWAY GUARD ON ABUTMENTS AND | MARCH 2012

CONSTRUGTION END POSTS DRAWING NUMBER
STANDARDS (TRAILING END) E 402.4.0




2-8"
S 8 | 8" | 8 f—a—]
f
358 | | | |
| | | |
13 1/4" 7/8" @ HOLES FOR M20 H.S. BOLTS
4" LONG STRUC. CONC. INSERT *
D— —O— —o— —
35l | | | |
|
PLAN - BACK PLATE
28 7/8"+
— 4] 8 | 8 | |e—a—] ( [
| | | | 1
il ol i ol
3/4"d HOLE FOR M16 H.S. BOLT FOR PLATE
ATTACHMENT & GD.| RAIL ATTACHMENT | |
- —O- —O- —O- -
3 | | | |
z
1 1 1 | 7"
' ® ® O |t
| | | | |

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.

7> massDOT|

Highway Division

GCONSTRUGTION

STANDARDS

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

ABUTMENT FACE \

|
|
3/4" @ H.S. BOLTS
(4" LONG) —Wﬂ

-
\

= = = =1

1
|

4" MIN.

1
L]

o
s

-+

N

bTERMINAL SECTION

(MODIFIED)

EDGE OF SHOULDER

—_

|

T

PLAN
DIRECTION OF TRAVEL
ABUTMENT FACE 25'
END POST NEST THE RAIL
g
MODIFIED )
TERMINAL SECTION 12'4 311 172" (
S E A== . 4+ n
= ——
——
| o o o O 617202 1" -0 -
||l 9 <
DOUBLE_/
SEE NOTE #1 RAIL
GROUND LINE— <
POST W6 X 8.5
6-3" LONG
FOOTING
ELEVATION
SEE NOTE 37
19 1/2" |
NOTES:
6'R 1. FOR BRACKET DETAIL SEE DRAWINGS
E 402.9.0 AND E 402.10.0
| 2. FOR NESTING SEE DRAWING E 402.7.0
_0- _0- 3. STANDARD TERMINAL END MAY BE CUT
AND FINISHED IN ACCORDANCE WITH
! STANDARD SPECIFICATIONS.
. 4. BACKUP PLATE NOT REQUIRED WHEN
6172 RAILING IS NESTED.
5. GUARD RAIL POST SPACING 3-1 1/2"

MODIFIED TERMINAL END

FOR 25 FEET.

7 ]massDOT
CONSTRUCTION
STANDARDS

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

ABUTMENTS AND END POSTS

DATE OF ISSUE
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END WALL

6 3/8"

1/4"

TYP.
3/8"

P SEE DETAIL "A"

/ L 6"X4"X3/8", 32" LONG

| ——

P
¥ H |
5 I &
O ~—
- oy \ 1
L 43 = b |
I T = H
SIS,
Sy
™|~ L]
|\~ 3
1
H
/ RAIL WASHER
= h
=
Q | CUT SQUARE
e i FOR WELDING
Q ] o
O w -4 W L
KT 2 0 2 N
25 s 5
=& S w 5 AR /RN
a vy G 2 Ew © L 6"X4"X3/8
N O o (@] [ < f [l o) ':: ~
% wo- S L < w x
s & O wu E wa
IEII:J w Z x ; o 5 e AN
T20 Q S 2 o w DETAIL "A
FZa 3 € O L
T o ' [h4 Q=
* 1) . M=
z = I
S 3 E==zt!
- 8 FEFH
5 2 -\
- g
) RAIL WASHER
q o °
H om
(,): —
T
w )
! THo © ES=2
o o) T — m} *
D8
I &
SIS =
H ‘T
: \ L 6"X4"X3/8" 32" LONG
05 SEE DETAIL "A"
o o
* 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

Highway Division

GCONSTRUGTION
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"@ 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"x).

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 COMPOSITE OFFSET BLOCKS SHALL BE INSTALLED WITH NEW AND RESET SECTIONS OF
GUARD RAIL.

7 JmassDOT|  GUARDRAIL RETROFIT ON | MARcw 2012
CONSTRUGCTION DRAWING NUMBER
STANDARDS BRIDGES (NOTES) E 402.9.3




VARIES*
A 2 1/4"-4 3/4"
5
5 L g 5
[ ‘ _ ‘
A
10-1/2" 10-1/2"
f
* 10" R TYP 0|~
10" R TYP 2l
~ R 84° Z|o
R > (%
X ASS" ™ Asso Tl
—ss»—| 1"RTYP S 843 ~
55°( ©
Y
. SYMMETRICAL SECTION 1"RTYP >
ASYMMETRICAL SECTION o
2 H 2 H
= ' ! ]
w/ m/
S 3 | gt
—E _‘\\ | ] _,\\ I ]
© C
PLAN PLAN
SYSTEM A H
NORMAL 21/4" 2'-8"
TALL 31/4" 3-6"
m 1. ALL EDGES SHALL BE ROUNDED WITH A 1" RADIUS EXCEPT AS SHOWN

2. 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.

7> massDOT |
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STANDARDS

F SHAPE
CONCRETE BARRIER
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VARIES

11"

4"

SLAB CAST IN PLACE

1/4" PREMOLDED JOINT FILLER —\{

SEE
DETAIL"A" L—"]

N

—

l /1/2"
\

SEE

~
d

\
CEMENT CONC. —\

BARS @ 12" E.W.

2" @ LIFT HOLE /

ON BARRIERS 13' OR LESS

1" @ PLAIN BAR DOWEL J

DRAWING E 402.22.0

CEMENT CONCRETE
i \84" L 4000 psi-3/4"-610 Ib/c.y.
. / GRAVEL BORROW
32] o
N7
12" 12"
GRAVEL GRAVEL
. SPECIAL BORROW* SPECIAL BORROW*
D
4" THICK
SYSTEM A H
NORMAL 2-3/8" 2-8"
TALL 3-11/32" 3-6 1/8"

* SAME DEPTH AS UNDER ROADWAY.
**BARRIER CAP BUILT USING 4000 psi-3/4"-610 Ib/c.y. CEMENT CONCRETE.

NOTES:

1/4" PREMOLDED
JOINT FILLER

DETAIL "A”

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

CUT CONDITION

DRIP LINE

UNDISTURBED AREA

RETURN WALL

INTO SLOPE
RETAINING WALL osto

ORIGINAL
GRADE

PROPOSED CUT SL

o

SECTION VIEW

TREE CANOPY

RETAINING WALL
o (ALIGNMENT VARIES)

UNDISTURBED
AREA

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

UNDISTURBED AREA

TAPER RETAINING WALL INTO SLOPE

TREE CANOPY

RETAINING WALL
(ALIGNMENT VARIES)

UNDISTURBED
AREA

| FILL CONDITION

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

ESTABLISHED.

ALL LETTERING TO BE
172" V SUNK LETTERS

— T J//
s
M =
ss~¢ | P
- &
M A o E.G. OPPOSITE
{m N H FACE WITH "S"
O 2 . ° FOR CORNER
8971 e
N 2]
‘&OPPOSITE FACE
N HAMMERED
Ho] A A2
9 11/2" g =il
o RoU“‘D LINE 1
©
OPTIONAL- HAMMERED 66
OR ROUGH SAWED
= 1E
= =
< Z
4 4
o Q)
<
Ly g
STATE LINE CITY OR TOWN CORNER
NOTES:

1. TOP AND 4 SIDES FOR A DISTANCE OF 12" TO BE HAMMERED SMOOTH.

2. IN SPECIFIED LOCATIONS, MONUMENTS MAY BE HAMMERED SMOOTH ON TOP AND 4 SIDES ABOVE GROUND LINE.

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