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et 2" — 3| 15 |———

12"
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{
N

3!_0”

PLACE 38" DIA. STEEL REINFORCING
BAR 2'-9" IN EACH CORNER

ROADWAY STANDARD DRAWING FOR
CONCRETE RIGHT-OF-WAY MARKER

bail hall

SET RIGHT-OF-WAY MARKER SO THAT THE NOTES: ' ' '
RIGHT-OF -WAY LINE PASSES THROUGH THE INDENT THE LETTERS 'R/W' IN THE TOP OF EACH MARKER.
INTERSECTION OF THE 'X' ON THE TOP OF IN LOCATIONS SUCH AS LAWNS, PRIVATE ENTRANCES, DRIVES,

2!_0”

1
e

THE MARKER. ETC. CONSTRUCT 'R/W' MARKER FLUSH WITH THE GROUND. SHEET 1 OF 1

> 806.01




- 51/2”t14|_” —
SPLIT FACE

114"
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_>%u

1/2H

T
2”
\\\\\\\\\\ .
&P~

51/2n + %n

x|

SPLIT FACE

NOTE:
ENTRANCES, DRIVES,

&

2 U

SET RIGHT-OF-WAY MARKER SO THAT THE RIGHT-OF-WAY LINE PASSES
THROUGH THE INTERSECTION OF THE 'X' ON THE TOP OF THE MARKER.

ETC.

SAW FACE —\

GROUND LINE

IN LOCATIONS SUCH AS LAWNS, PRIVATE

CONSTRUCT

'R/W' MARKER FLUSH WITH THE GROUND.

SAW OR SPLIT FACE 4/

— 51/2u + %n

51/217 + %u
¥
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Wiz
©
—
N
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GRANITE RIGHT-OF-WAY MARKER
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et 2" — 3t 15 ———

vl 74

SET CONTROL-OF-ACCESS MARKER SO THAT THE
CONTROL -OF -ACCESS LINE PASSES THROUGH THE
INTERSECTION OF THE 'X' ON THE TOP OF

THE MARKER.

PLACE 38" DIA. STEEL REINFORCING
BAR 2'-9" IN EACH CORNER

NOTES:

INDENT THE LETTERS 'C/A'" IN THE TOP OF EACH MARKER.

IN LOCATIONS SUCH AS LAWNS, PRIVATE ENTRANCES, DRIVES,
ETC. CONSTRUCT 'C/A'" MARKER FLUSH WITH THE GROUND.
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STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-24

ROADWAY STANDARD DRAWING FOR
CONCRETE CONTROL-OF-ACCESS MARKER

SHEET 1 OF 1
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THE

NOTES: COUPLING
REFER TO SECTION 815 OF THE STANDARD
z FILTRATION
SPECIFICATIONS FOR INSTALLATION DEPTHS >
OF DRAINAGE PIPES. TO DRAIN OUTLET | | TO SUBSURFACE DRAIN EARTH COVER—_. z GEOTEXTILE
= (0]
=
CONNECT PIPE OUTLET INTO DRAINAGE / \\ %%igg/ém = o ooo%/ 5
STRUCTURE WHEREVER POSSIBLE. IF NOT CON- / T AGGREGATE ! Do%o% ol
NECTED TO DRAINAGE STRUCTURE, PROTECT l% 8\ ™ 002 00 io|
END OF PIPE BY CONCRETE PAD FOR \ I ] 4" OR 6" PIPE - %OOCODO%
OUTLET END OF DRAIN. PADS ARE NEEDED \ \ > (SEE_SPECIFICATIONS i
AT LOCATIONS WHERE PIPE IS NOT PLACED N v iE?EFIxSXTEéS FOR o o
IN DRAINAGE STRUCTURE TO FACILITATE MAIN- ~ - )
TENANCE AND AID IN IDENTIFICATION. OUTLETS AUXILIARY VIEW
ARE REQUIRED EVERY 500’ OR AS DIRECTED BY —Ipk—
THE ENGINEER
2x2 TO 4x4 GALVANIZED a Q SUBSURFACE DRAIN
PROVIDE POSITIVE DRAINAGE TOWARD HARDWARE CLOTH PIPE < o Y = 12" WHEN "H" IS 4'-0" OR LESS
OUTLETS ON ALL SUBSURFACE ID w VY = VARIABLE WHEN "H" VER 4'-0"
DRAINAGE PIPES 0.063 WIRE OR EQUAL e w " 2'-6" = VARIAB IS OVER 4°-0
@j 2 o
7 8 © 4" PIPE
z ~ 6" PIPE SEE AUXILIARY VIEW
. RODENT SCREEN °f ”
= 2'—6” [T o 4
A 5 o et
+ 1% =
— —
1 2l B e
. } RODENT SEE_AUXILIARY VIEW L - 6" PIPE
& SCREEN ’ L —1 A4 <
n ') —+ I—
= —— N ] _ Tt ———E -
= - 0 — = — = - — -
R I :_wﬁ_ Dl - L_—:____-:--—
N T _ - -+ | < 4" PIPE
d = | == |: J R T
< <
* 6" PIPE 2'-0" 6. RODENT SCREEN
* — 4" PIPE oo
14" ' CLASS 'B' CONCRETE
p— S Y 4" OR 6" PIPE
A 6 (SEE AUX. VIEW) PROPOSED CONCRETE PAD
o' g" INSTALL RODENT SCREEN ELEVATION VIEW
4"-6" INTO DRAIN PIPE
PLAN VIEW .
14”_—___ 624 * _<_1/4H
%”——--4— 4%”1 1/4H
SUBDRAIN QUANTITIES
EXCAV. OR COURSE AGGREGATE
CU. YDS. PER FT. DEPTH/LIN. FT.
6" PIPE — A .
0.056 w| 4" PIPE— -
‘ O C\I]
CONCRETE PAD CONSISTS OF 4" DRAIN 0.137 CUBIC YARDS,
6" DRAIN 0.177 CUBIC YARDS CLASS "B" CONCRETE.

END ELEVATION VIEW

END

ELEVATION VIEW
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CENTER
POIN

TYPICAL SECTION

LINE OR GRADE
T OF ROADWAY

PRI Wy I

GRASSED/LANDSCAPED RAISED NOTES: MEDIAN APPLICATION OF SUBSURFACE DRAIN APPLIES ONLY
MEDIAN OR CENTRAL ISLAND TO RAISED MEDIANS (DOES NOT APPLY TO GRASSED MEDIAN

OF ROUNDABOUT INSTALL SUBSURFACE DRAIN ADJACENT

DITCH SECTIONS)

TO EDGE OF BASE COURSE
CURB AND GUTTER (TYP.)

DOES NOT APPLY TO CONCRETE CAPPED MEDIANS OR ISLANDS

INSTALL SUBSURFACE DRAINS ADJACENT TO EDGE OF
BASE COURSE, BEHIND MEDIAN CURB, ON BOTH SIDES OF
RAISED GRASS MEDIAN. THIS APPLIES TO BOTH NORMAL
CROWN AND SUPERELEVATED ROADWAY SECTIONS OR AS
SHOWN ON PLANS

Sl === ==
==y 1h=m =/ -
EARTH

l
M F=1T= =]

== =/ =

SUBSURFACE DRAIN PIPE MUST DISCHARGE TO DRAINAGE

MATERIAL
EARTH COVER (SEE
SHEET 1 OF 3 FOR—
DIMENSIONS)

SUBSURFACE DRAIN MAY

DEVIATE FROM MIN. AND MAX — |
DEPTHS AS SHOWN ON SHEET 1

OF 3 AS NECESSARY

STRUCTURE, WHICH DISCHARGES TO MIN. 15" PIPE
> PRIOR TO CROSSING TRAVEL LANES

\ PROVIDE POSITIVE DRAINAGE TOWARD OUTLETS ON ALL
SUBSURFACE DRAINAGE PIPES

6" MIN.

INSTALL FLOW LINE OF PIPE TO
(T WIN. DEPTH OF 6" BELOW
BOTTOM OF BASE COURSE

BASE COURSE (TYP.)

—
3

VARIES*

SUBSURFACE DRAIN
(SEE SHEET 1 OF 3)

*FOR MEDIAN WIDTHS NARROWER THAN 8 FEET BETWEEN BACKS OF

CURB, ONE ROW OF SUBSURFACE DRAIN IS TO BE PLACED IN THE
CENTER OF THE MEDIAN, RATHER THAN TWO ROWS AT THE EDGES OF CROSS SECTION VIEW

THE BASE COURSE; OR AS DIRECTED BY ENGINEER (SEE PLANS FOR

EXACT LOCAT

| 500' MAX DISTANCE BETWEEN OUTLETS

IONS)

DRAINAGE STRUCTURE WITHIN STORM
DRAINAGE NETWORK (OR PIPE OUTLET
IF END OF SYSTEM)

15" MIN. OR AS SHOWN ON PLANS (NON- 15" MIN. OR AS SHOWN ON PLANS(NON-
PERFORATED PIPE) PERFORATED PIPE)

WHEN OUTLET IS OPEN END PIPE, TIE SUBSURFACE DRAIN TO
EXTEND SUBSURFACE DRAINS 6-INCHES DRAINAGE STRUCTURE AS
INTO UPSTREAM STRUCTURE AND ADD SHOWN ON PLANS

RODENT SCREEN PER SHEET 1 OF 3

VAR. RAISED

TO DRAINAGE STRUCTURE
AS SHOWN ON PLANS

MEDIAN

— = = — - GRAISED MED, — - —-—-— - -—-—-— - — - — - — - — - — - —.

CROSS MEDIAN DRAINAGE PIPE (MIN.
15") REQUIRED AT SAG LOCATIONS
(NON-PERFORATED PIPE)

NON-SAG
LOCATION
DEPICTED

15" MIN. OR AS SHOWN ON
PLANS (NON-PERFORATED PIPE)

END CAP (START OF MEDIAN
SUBSURFACE DRAIN)

\—LOCATE DRAINAGE STRUCTURE BEHIND (OR
WITHIN) CURB AND GUTTER AS DETERMINED

g:oﬁmGémEgiAﬁgD DRAINAGE LAYOUT AS P LAN v I Ew ( G RASS MED IAN )

S
=P
e <
= R
S5
Z -
uEssz
6
:E =T
w
SCPns
Z .9
|_
N oA
\ w
— a

SUBSURFACE DRAIN
INSTALLATION IN GRASS MEDIANS AND ROUNDABOUTS

ROADWAY STANDARD DRAWING FOR

SHEET 2 OF 3

815.02




4" OR 6"
SUBSURFACE
DRAIN

INSTALL SUBSURFACE DRAIN WITH MIN. 1 FT
AND NO GREATER THAN 2 FT SEPARATION
FROM INNERMOST CURBLINE. ELEVATION OF
FLOW LINE TO BE MINIMUM 6" BELOW BOTTOM
COURSE OF PAVEMENT STRUCTURE

NOTES:

TIE SUBSURFACE
Y/ DRAIN TO DRAINAGE

STRUCTURE AS
SHOWN ON PLANS
(LOCATED BEHIND
INNERMOST
CURBLINE)

GRASSED/LANDSCAPED
CENTER ISLAND

MAINTAIN POSITIVE
DRAINAGE ON SUBSURFACE
DRAINS

/\/

ROUNDABOUT APPLICATION OF
SUBSURFACE DRAIN APPLIES TO
ROUNDABOUTS WITH GRASS OR
LANDSCAPED CENTER ISLANDS

DOES NOT APPLY TO CONCRETE CAPPED
MEDIANS OR ISLANDS

CONFIGURATION SHOWN IS FOR EXAMPLE
ONLY. ACTUAL DESIGN WILL VARY
BASED ON PLANS AND ROUNDABOUT
GEOMETRY

SUBSURFACE DRAIN MUST CONNECT TO
DRAINAGE STRUCTURE AND MAY NOT
TEE DIRECTLY INTO AN EXISTING OR
PROPOSED PIPE

15" MIN. OR AS SHOWN ON PLANS
(NON-PERFORATED PIPE)

DRAINAGE STRUCTURE WITHIN STORM
DRAINAGE NETWORK (OR PIPE OUTLET

IF END OF SYSTEM)

PLAN VIEW (ROUNDABOUT)
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ROADWAY STANDARD DRAWING FOR
SUBSURFACE DRAIN
INSTALLATION IN GRASS MEDIANS AND ROUNDABOUTS
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NOTES:

REFER TO SECTION 815 OF THE STANDARD SPECIFICATIONS
FOR INSTALLATION DEPTHS OF DRAINAGE PIPES.

CONNECT PIPE OUTLET INTO DRAINAGE STRUCTURE
WHEREVER POSSIBLE. IF NOT CONNECTED TO DRAINAGE
STRUCTURE, PROTECT END OF PIPE BY CONCRETE PAD
FOR OUTLET END OF DRAIN. PADS ARE NEEDED AT
LOCATIONS WHERE PIPE IS NOT PLACED IN DRAINAGE
STRUCTURE TO FACILITATE MAINTENANCE AND AID IN
IDENTIFICATION. OUTLETS ARE REQUIRED EVERY 500
OR AS DIRECTED BY THE ENGINEER.

TO DRAIN OUTLET

COUPLING

- — TO UNDERDRAIN

/

AN

FINE

/

l

\%
\

N

Il @
I ] 4" OR 6" PIPE
TN . (SEE SPECTFICATIONS
#=SECTION 815 FOR
ALTERNATES)

/

~ —

AUXILIARY VIEW

EARTH COVER

AGGREGATE

\ SUBDRAIN ——

2'-6" MIN.

H=
co
)
;c
o

3!
MAX.

2x2 TO 4x4 GALVANIZED =
w PIPE UNDERDRAIN
HARDWARE CLOTH PIPE  w| &
0.063 WIRE OR EQUAL I.D. w 5 = 12" WHEN "H" IS 4'-0" OR LESS
ol 23 = VARIABLE WHEN "H" IS OVER 4'-0"
3 ° 4" PIPE
% B 6" PIPE SEE AUXILIARY VIEW
W 8 14"
RODENT SCREEN S} » =
<] I
N 2'-6" - =
'§r 1/n = = 3._‘\ -
|‘ Uy T R | -y N 6" PIPE EARTH COVER
* © / -
5 17 ] <
o RODENT SEE_AUXILIARY VIEW N /, — — “
o SCREEN oy }_ -1 - T r
1" ~ \—rr - ——7T— 3
N ——— N < 4" PIPE i 99
R N == e - Y Lpo T SUBDRAIN
R T —— - — - — g ) 3600 FINE
o == | - " = 000 AGGREGATE
— K 2-0 6 RODENT SCREEN = 5%0
00
[e]
1] " o
* 6" PIPE 2-6 CLASS 'B' CONCRETE 0
* 4" PIPE PROPOSED CONCRETE PAD
-_—1/ " n
S B "4 *\\-4" 0r 6" PIPE ELEVATION VIEW 12
~ 6 (SEE AUX. VIEW)
o' _g" INSTALL RODENT SCREEN BLIND DRAIN
4"-6" INTO DRAIN PIPE
PLAN VIEW ppa— 6% 2 e 14"
1/”——--4— 4%”1 1"
SUBDRAIN QUANTITIES 4 — ="
EXCAV. OR FINE AGGR.
TYPE CU. YDS. PER FT. DEPTH/LIN. FT.
6" PIPE —
UNDER = "
DRAIN 0.056 i 4" PIPE — .
! [aV)
BLIND 0.037 - (:) 5

THE CONCRETE PAD CONSISTS OF 4" DRAIN 0.137 CUBIC YARDS,

6" DRAIN 0.177 CUBIC YARDS CLASS "B" CONCRETE.

END ELEVATION VIEW

S
=P
e <
e
e
Z -
w35z
cOs6
Ii::l:'_z'_'
L
SCPmns
= .+
§ B
||
| wB
- 0

ROADWAY STANDARD DRAWING FOR
PIPE UNDERDRAIN AND BLIND DRAIN

END ELEVATION VIEW
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S
n
= >
<<= .
Z|_IO
L HSo™
6" 1l O_ID_;Z
oo T " 2-6 2x2 TO 4x4 GALV. HARDWARE m%’gm .
| | DRAFT CLOTH .063 WIRE OR EQUAL EOxSE
: " Pz
: i » 4" OUTLET PIPE b S
) “’} ‘ /RODENT SCREEN _ % -1 \ S E'Zgoc:né
<) = o8 -
. NS >
Sl Lo By ==~ S —— - { -
2 T T -HE--—-—-- —&—  w| T 128i5 S S5 NS N 28
- B " - | 7 ! (]
< \4 OUTLET PIPE i \RODENT SCREEN o
INSTALL RODENT SCREEN

14" 4™ T0 6" INTO DRAIN PIPE
DRAFT '
TOP VIEW
PLAN VIEW PARTIAL DETAIL OF - §
RODENT SCREEN £ K
o -l
= o =
Z 3(:5
4" A7 S <=2
DRAFT |~ .\ %7 ) T
DRAFT A la" W o 2
Y K% DRAFT DRAFT c 2
< * \\\////\\(4 o' 4" g E <
T - 4%H > m ()
A ___L___ « !‘_T‘X___ :E O
- \ + 4" OUTLET PIPE wZ W
- - = I

. O\ > O35
- — — < o ]
< \4” OUTLET PIPE = 2
RODENT SCREEN 25%" 134" [ 4" S D
= 5
L

END ELEVATION VIEW

ELEVATION VIEW

THE CONCRETE PAD CONSISTS OF 0.137 CUBIC
YARDS OF CLASS "B" CONCRETE.
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CONTINUOUS 4"
PERFORATED PIPE

VARIABLE SPACING TO

300" = TO SUIT COND.
OR AS DIRECTED BY THE

CONTINUOUS 4" PERFORATED PIPE

_ ENGINEER ®
7
\
/
Foses Fosos / )21 / P k33 /[ Seges
= 3T [ - 3T 4 1344 AN \P,VI ':
k3¢5 33 Y 22 #H T —
- END CAP END CAP
—_ OUTLET PIPE 30" R. /r
DRAINAGE STRUCTURE
OUTLET PIPE AS SHOWN ON PLANS
CONC. ——~///////‘

NOTE: DO NOT PERMIT CONNECTING
OF OUTLET PIPES TO EXISTING OR
PROPOSED DRAINAGE PIPES

VS
;:_is,%:,__ — () () —
- % GRADE — T AN GRADE
VARIABLE SPACING 300' + TO
M SUIT COND. OR AS DIRECTED
BY THE ENGINEER
CONTINUOUS 4" CONTINUOUS 4" PERFORATED PIPE
PERFORATED PIPE ®
— SEE INSET "A" —+
/ /
p eres ’?.‘.’:'s'\ - \ geses k22 R " —~ );j;"' \‘ﬂ"?\
S0808 posos |k A\ & Toons R A A */ ! Sesee N\
/ N T
\ L END CAP \_ END CAP N\ END CAP \
/s ~
~H - —+ 30" R.

OUTLET PIPE /

X
//

DRAINAGE STRUCTURE
[__ AS SHOWN ON PLANS

CONC. PAD ——~\\_i-\

//—— CONC. PAD

NOTE: DO NOT PERMIT CONNECTING
OF OUTLET PIPES TO EXISTING OR
PROPOSED DRAINAGE PIPES

PROFILE
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ROADWAY STANDARD DRAWING FOR
AGGREGATE SHOULDER DRAIN
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OVERLAP FABRIC
/A MINIMUM OF 6"

# 57 STONE
VAR. (SEE PLANS)

CONC. PAD

TYPE 1 GEOTEXTILE DITCH
/ OUTLET PIPE ELEV.
7
6" \\\\\\‘__ mIn. s% —
B 4" CONTINUOUS PERFORATED PIPE
T 6" MIN.

TYPICAL SECTION A-A

# 57 STONE

OVERLAP FABRIC
/ A MINIMUM OF 6"

N
TYPE 1 GEOTEXTILE ~ F14N
/ ~ S)
OUTLET PIPE ~N

DRAINAGE STRUCTURE-——\\\\\

_’l MIN. 3 %
6"

12" \\\v—— 4" CONTINUOUS PERFORATED PIPE

TYPICAL SECTION B-B

4" PERFORATED PIPE

/IR

END CAP
30" R. MIN. .
END 4
A, PERFORATED PIPE
NEOPRENE CONNECTOR —— BEGIN

OUTLET PIPE

INSET "A"

GENERAL NOTES:
USE THE FOLLOWING CRITERIA AS A
GUIDE FOR THE LOCATION, QUANTITY AND
INSTALLATION OF AGGREGATE SHOULDER DRAIN.
(1) INSTALL ON LOW SIDE OF PAVEMENT
IN AREAS WITH GRADES FLATTER THAN 1% ,
AND SAG VERTICAL CURVES.
(2) OTHER LOCATIONS AS DIRECTED BY THE
ENGINEER.
(3) PLACE OUTLETS AT THE LOW POINTS
AND SPACE AS SHOWN ON THE PLAN VIEW.
(4) CONNECT OUTLET PIPE INTO DRAINAGE
STUCTURE WHERE POSSIBLE. IF NOT
CONNECTED TO DRAINAGE STRUCTURE,
PROTECT END OF PIPE BY CONCRETE PAD.
SEE DETAIL OF CONCRETE PAD.
(5) OUTLET PIPE GRADE MIN. 3%.

5
=P
e <
e
e
Z -
w35z
cOs6
:E =T
L
SCPmns
= .+
§ B
||
| wB
- 0

ADDITIONAL INFORMATION

ROADWAY STANDARD DRAWING FOR
AGGREGATE SHOULDER DRAIN
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SHOULDER PAINT STRIPE 90°

4”
OFFSET

PAVED SHOULDER——;7\

PAINTED WITH

Ve

INSET "A"

~
X ROADWAY PAVEMENT —————/;%

VARIABLE
PAVED SHOULDER

PAVEMENT
WIDTH

T~ PAINT STRIPE

%E?}AN
|
|
|
|
@
Py
;
@
%
|
|
|
|
|
|
|
|
|
|

VARIABLE SEE INSET "A"
PAVED SHOULDER DETAIL OF PAINTED
. SHOULDER MARKER

PAVEMENT
WIDTH

TS_PAINT STRIPE

PAINTED SHOULDER
MARKER

7 | __—— PAINT STRIPE
— — — — —— \T/ ______
\ ]
A\ 1
Q‘! SHOULDER DRAINS iL————SHOULDER DRAINS
SEE STD. DWGS SEE STD. DWGS
816.02 AND 816.03 [?] 816.02 AND 816.03
______ ) o . _MAINIENANCE | i
~~~~~~~~~ . T — - T TS -7 TTMOWING LIMITS T — L - T T T — T T L7
' OFFSET FROM ﬁl\\VERTICAL MARKER ﬁk\\\\
VERTICAL MARKER

MOWING LIMITS WITH YELLOW TOP

WITH YELLOW TOP

PAINTED SHOULDER AND VERTICAL MARKER
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-

\\V}\Z‘

1"x1"x18" STEEL ANGLE

T

: | PAINTED YELLOW
1" 1"/ 1"x1"x18" STEEL ANGLE L OVER BLACK

T === 7 (SECOND APPLICATION)
e 1/8,, T " (j; ~
— 1 C o
E-1 E-2 l «

\ v

PLAN 4

PAINTED YELLOW

)

£ PAINTED BLACK
f }J (FIRST APPLICATION)
L
>0
i L
171 _%_ N ISOMETRIC VIEW —

% N YELLOW PAINT
= Z .lé BLACK PAINT
<

LL Il
=
T T ©o
NEE: GENERAL NOTES:
| T8 USE A36 GRADE STEEL. USE FLAT BLACK
> | WS PAINT AS FIRST APPLICATION.
| 45° ) USE YELLOW AS SECOND APPLICATION
— FOR THE TOP HALF OF THE MARKER.
. - USE EXTERIOR OIL BASE FOR ALL PAINT.

USE MARKERS FOR SUBSURFACE AND
SHOULDER DRAIN CONCRETE PADS.
ELEVATION PLACE MARKERS FOR OUTLETS AT
DRAINAGE STRUCTURES WHERE APPLICABLE.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-24

ROADWAY STANDARD DRAWING FOR
MARKERS FOR DRAINAGE STRUCTURE
AND CONCRETE PAD
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PLACE GROOVE OR

BELL END OF PIPE
TO FACE OF WALL

FOOTING

AN

o

#4-BARS

Z{; OPTIONAL CONSTRUCTION JOINT

ELEVATION

(IF CONST. JOINT IS USED)

ON PLANS

DOWEL

END ELEVATION

BAR' HXH

*SEE SHEET 3

DOWELS IN ENDWALL WITH REINFORCED CONCRETE PIPE
PIPE SINGLE PIPE DOUBLE PIPE
LOC.| DIA. |[15"[18"[24" (30" 36" | 42" 48" 15" | 18" [ 24" | 30" 42" 48"
BARS [ "X" | "X" | "x" x| XX ovx [ X oyE [ rxef rxT] x| X X" oyE | X Y
G Qry. 2|23 |[3]|4] 4 5 2| 2] 8 4 5
M QTY. - - - - 2 - 2 1 1 2 2 2 3 2
G QTy. 2|23 |[3]|4a]a 5 2| 2|3 4 5
TOTAL LBS. 14 [ 14 | 19 55 65 12 [ 12| 19 | 19 77 92
DIMENSIONS AND CONCRETE QUANTITIES
USING CONCRETE PIPE
COMMON DIMENSIONS SINGLE PIPE DOUBLE PIPE
D H B G T S L YD3 M L YD3
15" | 8'-3"| 1'-8"| 2'-9"| 214" [ 9lo" | 5'-6"| 0.7 | 2'-2"[ 7'-8"| 1.0
18" | 3'-7"|1'-10"| 8'-2"| 215" | 10" |e6'-4"| 1.0 2'-7"|8"-11"[ 1.3
24" | 4'-2"| 2'-1"| 4'-0"| 3" 10" | 8'-0"| 1.5]3'-5"{11'-5"| 2.0
30" | 5'-0"| 2'-6"| 4'-7"| 414" | 1112"| 9'-2"| 2.8 | 4'-3"[13'-5"| 3.1
36" |5'-8"|2'-8"| 5'-6"| 434" | 1116"|11'-0"| 3.4 | 5'-0"|16'-0"| 4.5
42" | 6'-2"| 3'-1"| 6'-4"| 514" | 1112"|12'-8"| 4.5 |5'-10"[18'-6"| 6.0
48" | 6'-9"| 3'-5"| 7'-2"| 534" | 1112"[14'-4"| 6.0 | 6'-8"[21"-0"| 8.0
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S
= P
L <
SEE
SO
) SLOPE AS INDICATED ON PLANS w99
| 8 T 2 R
4' ] je— - = + <t < L T
| T ) o
= < (o (O
] - g
A oc -
o o <
o * =2 . H
. _ =
2 #4-BAR & -
= S N 5o
_‘ — =)
! < |
= (&) R
PLAN ® E o 10"
FOOTING
(IF CONST. JOINT IS USED) DOWEL (11}
n n J
END ELEVATION BAR- "X T :’_’ =
O = o w
STk
o P>
DOWELS IN ENDWALL WITH C. S. PIPE > go
PIPE SINGLE PIPE DOUBLE PIPE = g >3
Loc.| DIA. [15"]18"[24"[30"[ 36" 42" 48" | 15" [18" [24"[30" [36"[ 42" 48" < w o
BARS ”X” ”X” [[X[[ ”X” ”XN ”X" Y* ”X” Y* n n HXH Hxll UAVZL n n HXH Y* "X” Y* D J m LI-I
G [ ary. 2 | 2 3[3] 4] 4 5 2| 2|3 [3]4]4 5 o 38-no
m | aty. -1 -1 -1-1-1z21]-1¢2 2 |l 2212 3(:<:E
G | atv. o 2] 3] 3| a] a 5 2 4 5 o=
I - TOTAL LBS. | 9 | 9 | 14| 14| 19 53 62 12 |12 | 16 | 19 | 23 73 85 <Z,: g [TT %)
—
L OPTIONAL CONSTRUCTION JOINT (|T) (11} o0 =
> w2z
SIONS AND CONCRETE QUANTITIES o
ELEVATION DIMEN < = L
USING CORRUGATED STEEL PIPE % Ll (=R
COMMON SINGLE PIPE DOUBLE PIPE g oc Aa:s
(&) Te}
D H B G L YD3 M L YD3 r = = —
15" 3'.4" 1'-8" 2"6” 5'-0” 0.7 1'_.11” 6!_1111 1.0 o <
18" | 8'-7"[1'-10"|2"-11"[5'-10"| 1.0 | 2'-3"] 8'-1"[ 1.2 o
24” 4'_1” 2!_1” 3’_8” 7I_4” 1.4 3!_0” 10’_4” 1.9
30!1 41_711 2!_4” 41_517 8"10” 2.0 3!_97! 121_711 2.7
36” 5!_117 2!_711 51_2N 101_411 2.8 4’_6” 141_1011 3.8
42" | 5'-7"[2'-10"[5'-11"|11'-10"| 3.8 [ 5'-3"[17'-1"| 5.0
48" | 6'-1"| 3'-1"| 6'-8"|13'-4"| 4.9 | 6'-0" [19'-4"| 7.5 SHEET 2 OF 3
*SEE SHEET 3 838 . 01




GENERAL NOTES:
CHAMFER ALL CORNERS 1" OR HAVE A RADIUS OF 1".
PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42"

AND OVER WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN
ENDWALL LENGTH.

CONSTRUCT BOTTOM SLAB WITH FORMS.

DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS
ACCEPTABLE, BUT IS USED IN COMPUTING ENDWALL QUANTITIES.

WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM
OF THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS.
SPACE BARS APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED

BY THE ENGINEER.

WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM
OF THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH.

USE CLASS "B" CONCRETE.

1-24

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR
CONCRETE ENDWALL FOR SINGLE
AND DOUBLE PIPE CULVERTS
15" THRU 48" PIPE - 90° SKEW

SHEET 3 OF 3
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/SLOPE AS INDICATED ON PLANS
7

L ——'X' BAR

o © 9”
o = #4 REBAR HORZ.
<< -
< = <
= =
o
=] _
w
w .
— L= —o[— -
=
#4 REBAR
ZiOPT. CONSTRUCTION JOINT w o
@ B'-4
L <<
o
ELEVATION DOWEL 'X’ BAR
END ELEVATION
1o
1 1
1.
#4 REBAR HORZ.
GENERAL NOTES:
1. THIS STANDARD FOR THE SLUICE GATE PROVIDES ONLY BASIC
INFORMATION FOR PLACEMENT.
2. INSTALL THE SLUICE GATE IN ACCORDANCE WITH THE MANUFACTURER'S
DIMENSIONS AND SPECIFICATIONS.
DIMENSIONS AND QUANTITIES FOR RCP OR CSP 3. SEE PLANS FOR LOCATIONS AND PIPE SIZES.
S CULATIONS BASED ON CONGRETE PIFE HZ QUANTITES 4. LIMIT VARIABLE HEIGHT DIMENSION (H) TO FRAME HEIGHT OF
e CULATIONS BASED ON CONC STPE T SLUICE GATE, 3' ABOVE THE H' DIMENSION OR 10' WHICHEVER IS LESS.
DIA. H' MINIMUM DIMENSIONS DIA. |ADDTIONAL HEIGHT FRAME HEIGHT OF SLUICE GATE TO BE PROVIDED BY MANUFACTURER OR FABICATOR.
D H' B G T s L | ¥ p | STEEL[ <% 5. ATTACHMENT OF GATE MAY REQUIRE SPECIFIC POSTIONING OF PIPE AND/OR
5" |33"| 17-8"|2-9"| 214" | 99" |5 6"| 0.7 5 | 7.5 | 0.2 MODIFICATION OF ENDWALL. CONFIRMATION OF GATE DIMENSIONS AND
o a7 ro a2 2 10" Toal v 02 ATTACHMENT METHOD IS RECOMMENDED PRIOR TO CONSTRUCTION OF ENDWALL.
B R L 2 S A 0 . 8.7 : 6. PLACE NO. 4 REBAR ON 12" HORIZONTAL AND VERTICAL CENTERS
24" |4-2"| 2°-1"]4'-0"] 3 10" |8-0"] 1.5 24 11.1] 0.2 WITH 2" MINIMUM CONCRETE COVERAGE.
30" |5'-0"[2'-6"|4'-7"| 414" [ 1112"] 9'-2"| 2.3 30" [ 12.6 | 0.3 7. CONSTRUCT 1" CHAMFER OR RADIUS ON ALL EXTERIOR CORNERS.
36" |58 | 28" |5.6"] 43" [1202"[11-0"] 5.4 36" | 151] 0.3 8. USE FORMS TO CONSTRUCT THE BOTTOM SLAB.
: : 9. WALL THICKNESS (T) IS USED TO COMPUTE QUANTITIES, NOT TO INFER SIZE.
10. WHEN THE BASE IS POURED SEPARATELY, LEAVE THE POUR ROUGH.
11. USE CLASS 'B' CONCRETE.
12. CUT OR BEND REBARS AS NEEDED TO ACCOMMODATE PIPE.
1
REBAR IN ENDWALL (H' MIN.) 13. MAKE ADJUSTMENTS IF NECESSARY TO ALLOW SLUICE GATE TO OPERATE

USE WITH PIPE DIA.

RC OR CS 15” 18” 24n 30” 36” 42n 48”

PIPE aty|ary[ary| ary| aty[aty| aty

'X' BARS 6 7 9 [10 |12 |14 | 15

HORZ BARS 4 4 5 6 7 7 8

TOTAL LBS. [ 41| 50| 74 |[112]| 131161195

THROUGH FULL RANGE OF MOTION, FROM FULLY OPEN TO FULLY CLOSED.
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GENERAL NOTES:
-CHAMFER ALL CORNERS 1".
-PLACE 2 #6 "Y" BARS IN

USE CLASS "B" CONCRETE.
THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER

WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH.

THE PIPE,

H
10"
RISE

\
\
By

-CONSTRUCT BOTTOM SLAB WITH FORMS.

-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF
PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS.
APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF
THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH.

-DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE,
BUT IS USED IN COMPUTING ENDWALL QUANTITIES.

SPACE BARS

SLOPE AS INDICATED ON PLANS

#4 -BARS

-
3II
- L L B | 12" |
OPTIONAL CONSTRUCTION JOINT
FOOTING
(IF CONST. JOINT IS USED) _DOWEL
ELEVATION END ELEVATION Mg 11
_— BAR- "X
DOWELS IN ENDWALL DIMENSIONS AND CONCRETE QUANTITIES
PIPE SINGLE PIPE DOUBLE PIPE
" " "n " " " "n " n "n " " n " n " n " n n COMMON DIMENSIONS USING C'S' PIPE ARCH SEII\ISIE_E D(l):’L;:BPIEE
Loc.[ DIA. |18"|22"]|25"| 29"| 36"| 43"| 50"| 58"| 65"| 72"| 18" [22"| 25" | 29" | 36" | 43"| 50" | 58"| 65"| 72

BARS ”X” “X“ HXII HXH HXH HXH NXN HXN HXH HXH ”X” ”X” HXH HXH HXH an uXu IIXII HXH uXu SPAN RISE THICK H B G M L YD3 L YD3
G QTY. 2 2 2 3 3 4 4 4 5 5 2 2 2 3 3 4 4 4 5 5 17” 13” 0.064 2!_9” 11_5!! 2!_7” 17 11” 5!_2H 0.526 7I_0N 0.684
M | aTy. -t -1 -0 -1 -1 -0 -1 -1 11111 1]2]2]2]2 21" | 15" |o.064[2'-11"[ 1'-6"| 8'-0"] 2'-4" | 6'-0" | 0.663| 8'-4" | 0.880
G [ atv. 2| 22| 3[3|4[a]a]s5]5|2|[2[2]3]3]|]4]4|[a|[s5]°5 24" | 18" [0.0643'-2"[ 1'-7"| 38'-5"| 2'-8"|6'-10"[0.840[ 9'-6" |1.110
TOTAL LBS. | 9 9| 9| 14| 14| 19| 19| 19| 23 [ 23| 12 | 12| 12| 16| 16| 21| 23 | 23 | 28 | 28 28" | 20" |0.079|3'-4" | 1'-8"[ 3'-9"| 3'-1"| 7'-5"|0.994(10'-6"| 1.316
35" 24" | 0.079| 3'-8"|1'-10"| 4'-6"|3'-11"| 9'-0"| 1.368[12'-11"| 1.844
42" 29" [0.079| 4'-1"| 2'-1"| 5'-4" | 4’-8"|10'-8"| 1.950|15"-4"| 2.614
49" | 33" |0.109| 4'-5"| 2'-3"| 6'-0" | 5'-5" |12'-0"| 2.461|17'-5"| 3.307
57" | 38" |0.109]4'-10"| 2'-6" |6'-10"[ 6'-4" [13'-8"|3.290 |20'-0"| 4.446
64” 43" 0.138 51_377 2"8” 7"8” 7I_1H 15!_4” 4189 22I_5II 5-637
71" | 47" |0.138]| 5'-7"|2'-10"| 8'-4" | 7'-11"|16'-8"| 5.007|24'-7"| 6.772
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SLOPE_AS INDICATED ON PLANS CZD
. VARIABLE TO SUIT CONDITION . — C>f3
9' M G *2I_OH |_
— < 9” / 8 < < é
MIN. _ T ‘ == -
—— —-== —— #4-BARS = ch_-;O_
| ! « cCOopT
| | | | | | A + 115:1f w g =2, "
e P | — o 12— 82 | V2 2| oo [FEOTE Eoéo%
°
- _DOWEL ~ S A7 < EZS
| AL / - | | D=y ©5
— BAR- "X / i_ rSH T
! PLAN /+-—F — = —|— - —-I- LI——F SCPwnI
— — SLOPE_AS INDICATED ON PLANS o - — = .4
>
VARIABLE TO SUIT CONDITION . [oPTIONAL Icﬂ'“ E —
9" _M G x2'_0' CONST. JOINT DOWEL FOOTING ) w e
—= o (IF CONST. — o
| MIN. JOINT USED
ELEVATION END ELEVATION
T (]
|| L
{ ! —TC T o
or 1T | | | | #4-BARS s O
> S r Lo
lOPTIONAL | -
CONST. JOINT DOWEL FOOTING | o o
(IF CONST. B I ., =2
JOINT USED i — 12 — = 2’ E E
ELEVATION = —
e END ELEVATION (- PLAN DOWEL T =d
TN c A
BAR- "X 0O =2 O-
©
GENERAL NOTES: E L W~
-CHAMFER ALL CORNERS 1". USE CLASS "B" CONCRETE. <> o —
-PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER O _J - E
WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH. <Z( s T
-CONSTRUCT BOTTOM SLAB WITH FORMS. P =
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF O Www-
THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS > = = 10
APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
DIMENSIONS AND CONCRETE QUANTITIE weo—
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF SIONS CONC u S <;( oc =
THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH. R.C.P. DIMENSIONS AND VOLUMES C.S.P. DIMENSIONS AND VOLUMES <OE OH
-DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE, SZzw
BUT IS USED IN COMPUTING ENDWALL QUANTITIES. D m B G " S T D3 H B G " D3 =)
15” 3!_4n 1!_8H 2’-6” 11_1n 101/211 2%1! 10 3’_4” 1I_8H 2!_5u 1,_5” 10 o
T orCING GUANTITIE 18" [ 8'-7"[1'-10"|2'-11"[1'-3" | 10" | 2}2"| 1.2 8'-7"[1'-10"[ 2'-9"| 1'-6" [ 1.3
ORC G QU S . 24u 41_211 2: 111 3!_9u 11_6u 10,, 3u 1.7 4r_1u 21_1u 3’-6” 1,_9,, 1.8
n n n n n n n n
DIA. 15 ,18” 24 30 36|42 C.S.| 42 R”.C”. 48 C'.’S’.’ 48 Ff'.C". 30" 4:_9u 21_511 4'-8" [1'-10" 10" 31/21' 2.5 4'-7"| 224" 4r_3u o' " 2.4
vl ] 11Rvall [IRVal 11 Uavall a1 Avall Uavall [IRVal
BARS X X X X X X Y X Y X Y X Y 36” 5r_5u 21_9!1 5"8” 21_211 91/2H 4%11 3.6 5r_1u 2!_7" sl_on 2:_3n 3.1
S;; 5 5 6 6 7 7 2 7 2 8 2 8 2 42” 6"0” 31_0n 6'-7” 2r_5u 91/2n 5%‘11 46 5!_711 27_1017 5'_9" 21_611 40
. 12 12 14 14 16 47 49 52 55 48" 6"7” 34" 7'.5" 2!_9u 91/2,, 53/4,, 6.0 6"1" 3!_1u 6"6” o'_g" 5.1 SHEET 1 OF 1
*QUANTITIES BASED ON 2'-0" 838.05
n




S
=3
GENERAL NOTES: K<
-CHAMFER ALL CORNERS 1". USE CLASS "B" CONCRETE. <== .
-PLACE 2 #6 "Y"” BARS IN THE TOP OF ALL ENDWALLS FOR PIPE CULVERTS 42" AND OVER Zxx 59
WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH. La9==
-CONSTRUCT BOTTOM SLAB WITH FORMS. OOgT
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF wEZ =
I T E— THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS FOSOos
1T T 11 APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER. P
[ -WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF wi-, oY
| | | | THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH. CSHZI
—— 9 q -DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE, S P
| BUT IS USED IN COMPUTING ENDWALL QUANTITIES. 5 ==
I —
— o
r ] «°
! PLAN - O
|— — —
SLOPE AS INDICATED ON PLANS )
*o'_" 9" / 2
VARIABLE TO SUIT CONDITION —f=—u= X S
b T <C
~ = IS
=
| o
! . x 3
. - g ) C.s. #4-BARS g:) (=) =,
Ao ! I T I -T2 PIPE L X
oe A | | \ - =
/|/ | “ 1 1 (O] —I : ><
° [ S =W
-4 _ 12" ==
S <=2 I
S Q2
DOWEL E 0z oo
DOWEL T -
OPTIONAL CONSTRUCTION JOINT FOOTING il )
(IF CONST. JOINT IS USED) BAR- "X 5( - E oc
S -y
T A
ELEVATION END ELEVATION DIMENSIONS AND CONCRETE QUANTITIES |<£ o-
@ W w3
COMMON DIMENSIONS TOTAL ey
CONC. >0 O <
SPAN | RISE |THICK| H B G M YD?3 <;( =
17" | 13" | 0.064] 27-9" [ 1-5" 2-7" [ 1"-0" | 0.695 <DE O H —
21" | 15" [0.064[2'-11"| 1'-6"[ 3'-0" [ 1'-2" [ 0.825 8 g n o
24" 18" [ 0.064| 3'-2"| 1'-7"| 8'-5"| 1'-3" | 0.984 O =
REINFORCING QUANTITIES 28" | 20" |o0.079|3'-4"| 1'-8"[3'-9" | 1'-5"[1.133 1_
DIA. | 18"| 22"| 25" 29"| 36" | 43"| 50"| 58"| €5"[ 72" 35" | 24" | 0.079| 3'-8" [1'-10"| 4'-6"| 1'-9" [ 1.476 ®
BARS ::Xu an " orxel o rxer] rxel oy rxe HYH ! 40" 29" 0.079 4'-1"| 21" 5'-4" 2'-0"[1.990 >
aTy. 5S|5|s5|6|6[]7]7|]7|8]38 49" | 33" |o0.109| 4'-5"[ 2'-3"| 6'-0"| 2'-4" [2.450 =
LBS. 12| 12| 12| 14| 14| 16| 16| 16 | 19| 19 57" 38" |o.109]|4'-10"] 2'-6"|6'-10"| 2'-8"|3.178 -.':
64" | 43" [o0.138| 5'-3"| 2'-8"| 7'-8"[2'-11"[ 3.902 STEET T OF
*QUANTITIES BASED ON 2'-0" 71" | 47" |0.138| 5'-7"|2'-10"| 8'-4" | 3'-3"| 4.603

838.06




GENERAL NOTES:

-CHAMFER ALL CORNERS 1". USE CLASS "B" CONCRETE.

-PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER
WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH.
-CONSTRUCT BOTTOM SLAB WITH FORMS.

-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF

THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS
APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF

THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH.

-DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE,
BUT IS USED IN COMPUTING ENDWALL QUANTITIES.

SLOPE AS INDICATED ON PLANS

91!

| - e
_ =~ THICK

#4 -BAR

mll

L OPTIONAL CONSTRUCTION JOINT

= B
FOOTING 12"

(IF CONST. JOINT IS USED)

ELEVATION END ELEVATION DOWEL
BAR‘ IIXII
DOWELS IN ENDWALL DIMENSIONS AND CONCRETE QUANTITIES
PIPE SINGLE PIPE DOUBLE PIPE SINGLE DOUBLE
— - — — — m — — — — COMMON DIMENSIONS USING C.S. PIPE ARCH
LOC.| SPAN 40" 46" | 53"| 60"| 66" | 40" | 46" | 53" | 60" | 66 PIPE PIPE
BARS HXH IIXN IlXH IIXH HXH HXH an "XH IIXH eru SPAN RISE THICK H B G M L YD3 L YD3
G QTY 4 4 4 5 5 4| 4 4 5 5 40" 31" 10.079| 4'-3" | 2'-2"| 5'-6"| 4'-5"|11'-0"|2.179|15'-5"| 2.848
M QTY. - - - - - 1] 2 2| 2] 2 46" 36" [0.109| 4'-8"| 2'-4"| 6'-3"| 5'-1"|12'-6"| 2.834|17'-7" | 3.692
G | arty 4 | 4| 4] 55| 4|5 ]5]|5]5 53" [ 41" [o0.109 5'-1"[ 2'-7"[ 7'-1"|5'-10"[14'-2"| 3.742|20'-0"|4.868
TOT. LBS. 19| 19| 19| 23| 23 | 21 |23 | 23 | 28 | 28 60" 46" 10.109| 5'-6"| 2'-9" [ 7'-11"[6'-10"|15'-10"| 4.717|22'-8"| 6.234
66" 51" |0.109|5'-11"| 3'-0" | 8'-9" | 7'-4" | 17'-6"| 5.968 |24'-10"| 7.759
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DOWEL

ELEVATION

DOWELS IN ENDWALL

DIA. 40" | 46" | 53"| 60"| 66"
BARS HXII HXII HXH NXII HXH
QTyY. 7 7 8 8
LBS. 16 | 16 | 16 | 19 | 19

GENERAL NOTES:

-CHAMFER ALL CORNERS 1". USE CLASS "B"” CONCRETE.

-PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER
WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH.
-CONSTRUCT BOTTOM SLAB WITH FORMS.

-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF
THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS
APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF
THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH.

-DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE,
BUT IS USED IN COMPUTING ENDWALL QUANTITIES.

*2’_0” 9”

. SLOPE AS INDICATED ON PLANS
VARIABLE TO SUIT CONDITION —fet—mm] ﬂx/
MIN / et
g F

OPTIONAL CONSTRUCTION JOINT

FOOTING

#4 -BARS

RISE

10" e

(IF CONST. JOINT IS USED)

112" |

DOWEL

END ELEVATION BAR-"X

DIMENSIONS AND CONCRETE QUANTITIES

TOTAL

COMMON DIMENSIONS CONC.

SPAN | RISE |THICK| H B G M YD3
40" 31" [0.079| 4'-3" | 2'-2"| 5'-6"[1'-11"| 2.187
46” 36” 0'109 47_8” 2!_4” 6[_3” 2[ 2" 2.739
53" | 41" [o0.109| 5'-1"| 2'-7"[ 7'-1"| 2'-6"| 3.524
60" | 46" |o0.109| 5'-6"| 2'-9"|7'-11"[ 2'-9"| 4.302
66" 51" |1 0.109|5'-11"| 3'-0"| 8'-9"| 3'-0"| 5.345
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SINGLE PIPE CULVERTS

40" X 31" THRU 66" X 51" PIPE ARCH 3" X 1" CORRUGATIONS
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CONCRETE "L" ENDWALL FOR
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PLAN

2"65”

ELEVATION

6!’

12!!

GENERAL NOTES:
CHAMFER ALL CORNERS 1".
USE CLASS "B"” CONCRETE.

— ]

CONCRETE QUANTITIES
REINF.| BIT. | .CORR.
PLASTIC
CONC. | FIBER |or METAL
YD3 YD3 YD3
4" 0.082 | 0.083 | 0.083
6"| 0.087 | 0.088 | 0.089
g8"| 0.091 | 0.092| 0.094
"
-<L

END ELEVATION

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-24

4", 6" OR 8" PIPE

ROADWAY STANDARD DRAWING FOR
CONCRETE ENDWALL FOR OUTFALL
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=
GENERAL NOTES: CHD 1)
>_
-ALL MORTAR JOINTS ARE 15" = 1g". < ':: <§E
|_ .
-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES. E (am (:E (@]
TR .
T D T_O ~CONCAVE TOOL ALL EXPOSED JOINTS. SoOgT
[ [ [ = -
I I | -DO NOT INTERPRET WALL THICKNESS (T) SHOWN AS THE E g < é—, -
= — T T II I N | | THICKNESS ACCEPTABLE, BUT IS USED ONLY IN COMPUTING < [am S
| — o ENDWALL DIMENSIONS AND QUANTITIES. —xF=1
™ o | T 1 CDE._,_S_,
] 111 | I I -CONSTRUCT THE BASE WITH FORMS. o) o 7 <
HERRRERATRRERREENARAT A RENARTREREEEIN - > 4o
-USE CLASS 'B' CONCRETE. >
<t E —
PLAN -PAY FOR CONCRETE AS BRICK MASONRY. IC}I w (am]
—_— (]
-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. L
-JUMBO BRICK WILL BE PERMITTED.
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DIMENSIONS AND QUANTITIES TYPICAL SECTION o HQAQ 0
USING CONCRETE PIPE USING CORRUGATED METAL PIPE M— x =2~
COMMON DIMS. SINGLE PIPE DOUBLE PIPE COMMON DIMS. SINGLE PIPE DOUBLE PIPE 0 <
D H B G T L [BRIEKT CONC- 1y SRS H B G L N EE RSN L | BGIGK [ CONC]
15" | 2'-58"| 1'-8"[2'-10"| 128"| 5'-8"| 0.441] 0.291] 2'-2"|7'-10" | 0.555] 0.403| 15" | 2'-3"| 1'-4"| 2'-9"| 5'-6"| 5'-6"| 0.384[0.226]1'-11"| 7'-5"] 0.482] 0.305
18" | 2'-8"| 1'-8"| 3'-2"| 2" 6'-4"| 0.562|0.326| 2'-7"|8'-11"| 0.722]| 0.459| 18" | 2'-5"| 1'-8"| 3'-0"| 6'-0"| 6'-0"|0.478|0.309| 2'-3"| 8'-3"| 0.605| 0.424
24" | 3'-4"| 2’-0"| 4'-1"| 3" | 8'-2"[1.008|0.504| 3'-5"| 11'-7"| 1.285| 0.715| 24" [2'-11"| 1'-8"| 3'-9"| 7'-6"| 7'-6" | 0.749]| 0.386] 3'-0" | 10'-6"| 0.954| 0.540
30" | 3'-9"| 2'-4"| 4'-8"| 3l2"| 9'-4"|1.391]0.672| 4'-3"| 13'-7"| 1.820/0.978| 30" | 3'-4"| 2'-0"| 4'-5"|8'-10"[8'-10"| 1.090(0.545| 3'-9" [12'-7"| 1.399| 0.777
36" | 4'-3"| 2'-4"| 5'-5"| 4" |10'-10"[1.895 | 0.780| 5'-0"|15'-10"| 2.462| 1.140[ 36" | 3'-9"| 2'-4"| 5'-0"[10"-0"|10'-0"| 1.503|0.720| 4'-6" | 14'-6"| 1.965| 1.044
42" |4'-11"] 2'-8"| 6'-4"| 514" |12'-8"[2.867| 1.043| 5'-10"|18'-6"| 3.729| 1.523| 42" | 4'-5"| 2'-8"| 6'-0"|12'-0"[12'-0"|2.373|0.988| 5'-3" |17'-3"| 3.062| 1.420 SHEET 1 OF 1
48" | 5'-7"| 38'-0"| 7'-3"| 534" |14'-6"| 4.032| 1.343| 6'-8"|21'-2"| 5.184| 1.960| 48" |[4'-11"| 2'-8"| 6'-9"|13'-6"|13'-6"| 3.102[1.111 | 6'-0" [ 19'-6"| 4.002| 1.606 838 11
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GENERAL NOTES:

-ALL MORTAR JOINTS ARE 15" + 1g".

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.
-CONCAVE TOOL ALL EXPOSED JOINTS.

-CONSTRUCT THE BASE WITH FORMS.

-USE CLASS 'B' CONCRETE.

-PAY FOR CONCRETE AS BRICK MASONRY.

-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.
-JUMBO BRICK WILL BE PERMITTED.
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END ELEVATION

TYPICAL SECTION THRU WALL

DIMENSIONS AND BRICK QUANTITIES
SINGLE PIPE DOUBLE PIPE
COMMON DIMENSIONS

i BRICK| CONC. " L BRICK| CONC.

SPAN | RISE | GAGE H B G ypd | TDS yp? | vyp3
17" 13" 16 | 2'-0"| 1'-4"| 2'-9"| 5'-6"| 0.331 0.226| 1'-10] 7'-4" | 0.411| 0.302
21" | 15" 16 | 2'-3"| 1'-4"| 8'-1"| 6'-2"| 0.421|0.254| 2'-4" | 8'-6" | 0.538( 0.350
24" 18" 16 | 2'-5"| 1'-8"| 3'-7"| 7'-2"] 0.568|0.369| 2'-8" |9'-10"| 0.715| 0.506
28" | 20" 14 | 2'-8" | 1'-8"[3'-11"[7'-10"] 0.704]|0.403 | 3'-1" |10'-11"] 0.900]| 0.562
35" | 24" 14 |2'-10" 1'-8"| 4'-7"| 9'-2"| 0.889]|0.472| 3'-10"13'-0"|1.135| 0.669
42" | 29" 14 [8'-4"[2'-0" | 5'-5" [10'-10"| 1.320/0.669 | 4'-8" |15'-6"|1.6920.957
49" | 33" 12 | 3'-9"| 2'-4"| 6'-1"|12'-2"| 2.000| 0.876| 5'-5"|17'-7"| 2.610| 1.266
57" | 38" 12 | 4'-0"| 2'-4"|6'-11"[13'-10"| 2.428|0.996 | 6'-4" |20'-2"| 3.170| 1.452
64" | 43" 10 |4'-5"| 2'-8"| 7'-9" [15'-6"| 8.209|1.276 | 7'-1"|22"-7"| 4.178| 1.859
71" | 47" 10 |4'-10"| 2'-8"|8'-10"[17'-8"| 4.282|1.454| 7'-10"|25'-6"| 5.515| 2.100
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ROADWAY STANDARD DRAWING FOR
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AND DOUBLE PIPE CULVERTS
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*QUANTITIES BASED ON 2'-0"

=
GENERAL NOTES: S
H
-ALL MORTAR JOINTS ARE 15" = 1g". ::2
-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES. <z( E%O
— [ 2
-CONCAVE TOOL ALL EXPOSED JOINTS. 235'8;2
wn
-DO NOT INTERPRET WALL THICKNESS (T) SHOWN AS THE THICKNESS ACCEPTABLE, W s =, "
BUT IS USED ONLY IN COMPUTING ENDWALL DIMENSIONS AND QUANTITIES. |—$<o£
o
-CONSTRUCT THE BASE WITH FORMS. |<£ - '_ZE
o D= © 4
-USE CLASS 'B' CONCRETE. go$<
oc
-PAY FOR CONCRETE AS BRICK MASONRY. = ;
|_
-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. .er &E
1
-JUMBO BRICK WILL BE PERMITTED. — =
o o oc [a sy oc oc [a = [&] (&) [&) (&) (&) (&] (&S]
VARIABLE TO SUIT CONDITION D W o o ¥ ® b ® ¥ O © o
< < 0] ™ [aV] - -~ - -~ [aV) ™ ™ < <
SLOPE AS INDICATED ON PLANS
AN HEE
xo!_g" 8" Y x 0 : ! . —| =
= ) - | [V ' < o
MIN. - / S Nl w a| | 3]s, S o o
-~ T | of | el I S Lo
- = = ol v ) I ol v = L |_
~ 'l » -
I l ool = T < T o) o
g I — ~ow [T < E 3 TTRTT
I ) 11 > o
1 i 1 <§( =17
- CONC. < Q-
[T PIPE NN (a's o
- RN o= o -
I 1 ) =
* * LTI a 0
- e NN = w
2 f EEES NE
t 5 S. HE
= < a8 £
B - TYPICAL SECTION THRU WALL w2 w -
i
2T
END ELEVATION < ')
DIMENSIONS AND CONCRETE QUANTITIES % = E
USING R.C.P. USING C.S.P.|| <C O& N
COMMON DIMENSIONS COMMON DIMENSIONS o m
BRICK| CONG. BRICK CONC. | | oC
D H B G M T | Y0° | Y0° | H B G m | YD® | YD
15" | 2'-5"| 1'-8"|2'-10"[ 1'-0"| 178"|0.562|0.386| 2'-3"| 1'-4"| 2'-9" |0'-11"]| 0.480| 0.288
18" | 2'-8"| 1'-8"| 3'-2" | 1'-2"| 2" |0.691| 0.412| 2'-5"| 1'-8"| 3'-0"| 1'-0" |0.581| 0.394
24" | 3'-4"| 2'-0"| 4'-1"| 1'-5"| 3" |1.123|0.586|2'-11"| 1'-8"| 3'-9"[1'-3" |1.840|0.446
30" | 3'-9"| 2'-4"| 4'-8"| 1'-9"| 31»"|1.513|0.774| 3'-4"| 2'-0"| 4’-5"[1'-6" | 1.167|0.612
36” 4,_3,, 2!_4[! 5!_51! 2!_011 4H 1958 0846 31_911 2'_4” 5!_011 1I_9H 1.562 0798
42" |4'-11"| 2'-8"| 6'-4"| 2'-4" | 514" [2.841[1.097 | 4'-5"| 2'-8"| 6'-0" | 2'-0" [ 2.318| 1.043 | [SHEET 1 OF 1
48” 5'_7” 3!_011 71_3'1 2"8” 5%” 3.865 1.381 4!_11” 2"8” 6!_9" 2!_3” 2.929 1-125 838 15
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GENERAL NOTES:

-ALL MORTAR JOINTS ARE 15" + 1g".

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.

-CONCAVE TOOL ALL EXPOSED JOINTS.

-CONSTRUCT THE BASE WITH FORMS.

-USE CLASS 'B' CONCRETE.

-PAY FOR CONCRETE AS BRICK MASONRY.

-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.

-JUMBO BRICK WILL BE PERMITTED.

SLOPE AS INDICATED ON PLANS —7

* i n n
8" G VARIABLE TO SUIT CONDITION —— 2 -0 8" o
~
| }
[ | I
I A
i - [
| | w
| ©w '
I = [
' I
I J T11
[ T LR
CONC CONC.
:oﬁ
— B g —
ELEVATION
END ELEVATION
DIMENSIONS AND QUANTITIES
QUANTITIES
COMMON DIMENSIONS
BRICK | CONC.
SPAN | RISE | GAGE | H B c Y Yo | YD
17" 13" 16 | 2'-0"[ 1'-4"]| 2'-9"|1'-0" | 0.417| 0.291
QUANTITIES BASED ON 2'-0" 21" | 15" | 16 [2'-8"| 1'-4"| 8'-1"|1'-2" | 0.511|0.312
24" 18" 16 | 2'-5"| 1'-8"]| 8'-7"[1'-3" | 0.643(0.437
28" | 20" 14 | 2'-8" | 1'-8"[3'-11"|1'-5" | 0.780| 0.463
35" 24" 14 |2'-10"| 1'-8"| 4'-7"|1'-9" | 0.940|0.514
42" 29" 14 | 8'-4"|2'-0" | 5'-5" [2'-0" |1.320(0.705
49" 33" 12 | 3'-9"| 2'-4"| 6'-1"|2"-4" |1.763|0.918
57" | 38" 12 | 4'-0"| 2'-4" |6'-11"|2'-8" |2.124|1.002
64” 43!1 10 47_5” 27_8” 7!_9” 2[_1117 2.690 1.262
71" | 47" 10 [4'-10"| 2'-8"|8'-10"[3'-3" | 3.500| 1.379

/

Ve

THICK:=

WITH 24" RISE

WITH 15" RISE

je———4'-10"—— = WITH 47" RISE

je———— 4'-5"—— = WITH 43" RISE

le——— 4'-0'— = WITH 38" RISE

lfe—— 3'-9"—= WITH 33" RISE

e—— 3'-4"——= WITH 29" RISE

. 2'- 10—~

e— 2'-8"—= WITH 20" RISE

re—2'-5"—m{ WITH 18" RISE

" 27_3” >

|<—2'-0"—> WITH 13" RISE
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GENERAL NOTES:

-ALL MORTAR JOINTS ARE 15" + 1g".

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.
-CONCAVE TOOL ALL EXPOSED JOINTS.

-CONSTRUCT THE BASE WITH FORMS.

-USE CLASS 'B' CONCRETE.

-PAY FOR CONCRETE AS BRICK MASONRY.

-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.
-JUMBO BRICK WILL BE PERMITTED.

WITH 41" RISE
WITH 36" RISE

WITH 31" RISE

t————— 4' -0 ————

" 3!_711 >

lt———— 4' -5 —————

w  w
w w
oo
SLOPE AS INDICATED ON PLANS c o«
- ©
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-
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END ELEVATION

TYPICAL SECTION THRU

WALL

DIMENSIONS AND BRICK QUANTITIES
SINGLE PIPE DOUBLE PIPE
COMMON DIMENSIONS

L BRICK CONg. " L | BRICK CONg.
sPAN | RISE [ Gace [ H B G Yp® | YD YD® | YD
40" 31" l0.109| 38'-7"| 2'-0"| 5'-8"[11'-4"|1.572 |0.700| 4'-5" |15'-9"|1.9680.972
46" 36" [0.109| 4'-0"| 2'-4"| 6'-5" |[12'-10"| 2.154 | 0.924| 5'-1" |17'-11"| 2.692| 1.290
53" 41" [0.109| 4'-5" | 2'-8"| 7'-2" [14'-4"]| 2.848|1.180|5'-10"|20'-2"| 3.575| 1.660
60" 46" 10.109|4'-10"| 2'-8"| 8'-0" [16'-0"| 3.726|1.317 | 6'-8" | 22'-8"|4.712| 1.866
66" 51" |0.109| 5'-4"| 3'-0"|8'-10"[17'-8"| 4.787|1.636 | 7'-4" | 25'-0"] 6.031| 2.315
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ROADWAY STANDARD DRAWING FOR
BRICK ENDWALL FOR SINGLE
AND DOUBLE PIPE CULVERTS
40"X31" THRU 66"X51" PIPE ARCH 3"X1" CORRUGATIONS - 90° SKEW
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VARIABLE TO SUIT CONDITION

] PLAN
8" M G
[
nn

[ |

I |

[ |

I |
AL 1 g
CONC. \

\—-1L@”:1 SLOPE

ELEVATION

GENERAL NOTES:

-ALL MORTAR JOINTS ARE 15" = 1g".

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.

-CONCAVE TOOL ALL EXPOSED JOINTS.

-CONSTRUCT THE BASE WITH FORMS.

-USE CLASS 'B' CONCRETE.

-PAY FOR CONCRETE AS BRICK MASONRY.

-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.

-JUMBO BRICK WILL BE PERMITTED.

*

SLOPE AS INDICATED ON PLANS

MIN.
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10"——
RISE

*21_011 8”

e FH R

o
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END ELEVATION

QUANTITIES BASED ON 2'-0"
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wn w w 2] wn
[ [ - - —
oc oc oc oc [a'sd
; - © - © =
[Te] < < ™ [e]
/ pu I ju I I
F F F F F
(= (= = — -
= = = = =
= = :O 'T | H
o ! = |
Lo *Ln * 7 T
T s ¥ T
ol 1T
111
. TTTTT
~ TTTT1
3 T1T1T ]
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TYPICAL SECTION THRU WALL
DIMENSIONS AND QUANTITIES
QUANTITIES
COMMON DIMENSIONS
BRICK | CONC.
sPAN | Rise | THICK] H B G M yp® | vp®
40" 31" |10.109| 8'-7"| 2'-0" | 5'-8"|1'-11"|1.525 |0.715
46" | 36" [0.109| 4'-0"|2'-4"| 6'-5"| 2'-2" [2.025|0.930
53" 41" |0.109| 4'-5" | 2'-8"| 7'-2" | 2'-6" | 2.626 | 1.180
60" | 46" |0.109|4'-10"| 2'-8"| 8'-0" | 2'-9" | 3.332|1.269
66" 51" 10.109| 5'-4"| 3'-0"|8'-10"| 3'-0" | 4.074|1.560
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PLAN

2,-6”

ELEVATION

GENERAL NOTES:
-ALL MORTAR JOINTS ARE 1o" = 1g".

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.

-CONCAVE TOOL ALL EXPOSED JOINTS.
-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.
-JUMBO BRICK WILL BE PERMITTED.

CONCRETE QUANTITIES

REINF.| BIT. Pfggﬁfc
D H CONC. | FIBER |oR METAL
YD? YD? YD?3
4" 1'-9"| 0.140| 0.141| 0.142
6"| 2'-0"| 0.163| 0.164| 0.166
8"| 2'-3"| 0.186| 0.187| 0.190
8”
[
© . L
al o &
=l I .
o fL = Et
‘© ©o =
T = = -
= : >
_ w| o =
‘™ ~n| ™
]
1!_4”

END ELEVATION

TYPICAL SECTION THRU WALL

1-24

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

4", 6" OR 8" PIPE

ROADWAY STANDARD DRAWING FOR
BRICK ENDWALL FOR OUTFALL
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2'-41% PLAN SECTION - BB SECTION AA
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"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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SHEET 1 OF 2
CON./R.C. CU. YDS 5.6 838.27
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TWO PIPES 8'-9"
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SEE STD. # 838.45 FOR GENERAL NOTES.
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BILL OF MATERIAL FOR ENDWALL w
REINF. STEEL 2 PIPES |3 PIPES 1 cif)
BAR [SIZE| LENGTH | NO.[WEIGHT | NO. [wergHt 1
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REINF. STEEL LBS. 607 808 |15
CON.JR.C. CU. YDS 7.9 59 |1 838.28
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) 2-v1 @ 9" FILL FACE ___ B1 | #4 5'.6" 8 [ 2912 | a4 . < °©
7 ] - B2 [ #4 | 46" | 4 ]12] 4 12|l =
1-V1 STR. FACE w | W B3 | #4 [ 6'-6" 4 17 s |3 A
+ @2 PIPE NOT -
2-B2 : SHOWN 5 S w
Sl 11e:1 g|s G2 | #7 | 17'-2 2 (70 - | - ]2 w
) | SLOPE o G3 |#7 [25'-8" | - | - | 2 [105]Z w
3, 4 DRAINS I H1 | #4 | 60" [10[40[10 [40|< = o
- FLOW LINE H2 #4 4'-0" 4 11 4 11 g L -
o
N1 | #4 [ 3-11" [ 14|57 [ 18 | 74 E O o
TAPER DETAIL N2 | #4 | 3'-5 6 |14 ] 6 [14]< g W
,—2_51 \—4-N1 % xS -
5 SPA. @ 11" FILL < o
2 SPA. @ 1'-101%" STR. FACE 2-v2, 2-V3, 2-V4 T1 #4 210" 6 85 N e a E
FACE 2-H1, 1-H2 T2 | #4 | 29'-8" 6 1119 n w -
ELEVATION 3 SPA. @ 1'-3" FILL sz o > O
FACE 3-H1, 1-H27 = 2 SPA. éa 1-10 T2 | #4 | 5-.6" 6 | 22| 6 | 22 <;': oc
TR. FACE
-« ) 1— 1-v2, 1-v3, 1-va | 15 | #4 | 2’-6” [ 70 [117[104[174]O0 © L
» z g 71—  g3.g" 2L i vi [#4 [ 63" [12]50 [18]75]% ; 0
372 = [ | R g 7 I V4 va [#4 | 51" | 6 J20] 6 [20]x & 2
/ s 72— 3-3 :‘3;\,4 V3 | #4 | 3-11" | 6 |16 | 6 | 16 w 8
Q o = n T "
A - j‘ 73 2:_811 6 < | _— H1 V‘: :4 2°-9 6 :; 6 :11; m o
Y O = sl et P z 5 | 4-4" | 4 4
gn — HK.|— ] AT
H1 5'-5 __I D_r s é‘T ———— Z2 | #4 | 8'-10" 4 [10] 4 | 10 E
H2 3"5" r_qn « \_H " 23 #4 3,'2” 4 8 4 8
1'-1 3 T4_/ 7
AT AN n=Ir
H™ BARS N~ BARS Z  BARS 3-N1 3-N2
5 SPA. @ 117 REINF. STEEL LBS. 607 808 |eer—s o
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. WING ELEVATION CON./C.S. CU. YDS 8.3 10.7 838. 28
n




=
n o
10 %)
2"47/16” 4'-9" . T1 TOP & BOTTOM o_ng" 2”:|-_|—— E :
6 SPA. @ 11" 2" FILL FACE 2" I== -
"z" BARS IN - \ Z2xrITo
TOP OF FOOTING RN e 110" LIS 2
[ : @ WING WALL "v'e 11— @11 CnT
° 9 ? N1 @ 9" "y WL
2 ~ ) " Z°x°s
5 vie1-6" i z \ T4 cIBI'_CZDE
(:,\_ @ WING WALL o | Eé‘,n—':('
T < 12" © =] Do
;" “.J @ . -
- 1-6 T4 [aV Ig Ei
6 "‘T” Q
T5 @ 6" _”_I I_ b (1T
5 SPA. @ 11" 8 — =
"N" BARS IN BOTTOM - SECTION - AA
OF FOOTING
SECTION - BB
SEE STD. DWG. 838.45 FOR GENERAL NOTES.
BILL OF MATERIAL FOR ENDWALL
| o 6" REINF. STEEL |1 PIPE _
. BAR [SIZE| LENGTH NO . | WEIGHT -l =
& poat B | #4 | 5-6" | 4 [ 15| ‘;t v
B-'—/ / 2-v1 @ 9" FILL FACE B2 | #4 4'-6" 4 12|l A P
1 " =2
AN G1 #7 9-2 2 37 | w o
- I 1-V1 STR. FACE H1 | #4 6'-4" 10 | 42 E 8
f? 2-B2 H2 #4 4!_7H 2 6 % m |
| y H3 [#a | 27" | a | 7 |l
> P 3" @ DRAINS NT | # 311" 21|12 oc E
o o % : /) {( / 6" ABOVE 5 SPA. @ 11" FILL 5 . 19 o —
o e i!_J |1’ FLOW LINE o SPA. @ 2'-6" STR. yACE 2-v2, 2-V3, 2-V4 N2 | #4 | 3'-5" 6 | 14 < g o
l\___\/ ”_/_I;\L}\ FACE 2-H1, 1-H3 <S-
6 2-N1 3 SPA. @ 1'-3" FILL H37 o Z0g
© CONST . TS J [ FACE 3-H1, 1-H2, 1-H37 g 7 STEA%A(@;; -10 1 | #4 | 13'-8" 6 1 55 c',_) a
- B \l_ N2| | 1.v2, 1-v3, 1-v4 T4 | #4 6'-0" 6 | 24 T
| ol > o (b}
ELEVATION <3 T5 | #4 2' 6” 38 | 63 <§E = E
e va vi[#a ] 69" [6]27]F S 5
-« ) <, vl H1 V2 | #4 5'-2 6 21 g LL
31/2"_— I__ = = Z1 3!_10” 8 .|_- . o — -1 V3 #4 4"1” 6 16 I E g
l l =l = Z S —p— i ! n L
, " 7" [SVEENa\} _/ \_ V4 #4 2 - 1 6 12 m
N = . 722 —— 3'-4 T4 nazn 7 " oc
_ ° % o T a2 Z1 | #6 | 4'-6 6 | 41
H1 59" f— oo 28— 29 3-N™ 5 Sea. z2 [ #5 [ 3-11" | 4 | 16
@ 11" ol
H2 4'-0" |— Z3 #4 3-3 4 9
H3 2'-0"  b— 1’-1"—-] I— JHK.
- - Ve WING ELEVATION
H™ BARS N~ BARS Z  BARS REINF. STEEL LBS. 458
SHEET 1 OF 2
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. CON.JR.C. CU. VDS 6.3 838.33




H1
H2
H3

S
10"
T1 TOP & BOTTOM oG 2”—|_|— E%)
] . <
6 SPA. @ 11" FILL FACE 2 %E%o
B o8 e N LS5
vi e 1'-6" - " v'a 1'-10" OC_DID'EZ
o < @ WING WALL V'~ @ 11 b 2 -
o * N1 @ 9" pIPE NOT "H" Egéé%
( 16" SHOWN ~ nzn <_—_+H
- Vi e 1'-6" . T4 T =W
> @ WING WALL w DEL S
g — 27 ] SCOnE
< ! “l © ' " -~ -
= | - 1'-86 T4 « < |_a
6 -'T" . |15 e 6 3_"J I_ N &e
5 SPA. @ 11" - - o
"N" BARS IN BOTTOM 3'-0"
OF FOOTING SECTION - AA
SECTION - BB
SEE STD.# 838.45 FOR GENERAL NOTES.
BILL OF MATERIAL FOR ENDWALL
| o 6" REINF. STEEL [ 1 PIPE -
BAR [SIZE| LENGTH | NO. | WEIGHT ::l =
s, 2-G1 BT [#4 | 656" | 4 |15 |Z S ¥
B— 2-V1 @ 9" FILL FACE B w i B2 | #4 4'-6" 4 |12 |l A @
N [N ]
| 1] A - 212 Shomn Gl | #7 | o-2" [ 2 [37 |0 & o
1-V1 STR. FACE a| 1le: < g H1 #4 6'-4" 10 | 42 E 8
2-B2 H_ SLOPE H2 | #4 4'-7" 2 | 6 <§( w
i H3 [ #a | 27" | 4 | 7 |= I
< 3" @ DRAINS PR o L
- = " N1 #5 3 '11 10 41 m n—
o| 3 6" ABOVE oo H
w FLOW LINE N2 | #4 3'-5" 6 | 14 | o
TAPER DETAIL < g B
i} | 2-N1 5 SPA. @ 11" FILL = © S
© CONST. JT.- J L2 g1 > SPA. @ 2'-6" STR. FACE 2-V2, 2-V3, 2-V4 T1 | #4 | 13'-8" 6 |95 |
< B FACE 2-H1, 1-H3 T4 | #4 | 6-0" | 6 | 24 W
ELEVATION 3 SPA. @ 1'-3" FILL H3 |15 | #a | 2'-6" [ 38| 63|Z% g S
FACE 3-H1, 1-H2, 1-H3/ V2 2 SPA. &1-10 Vi | #a4 6'-9" 6 | 27 % o
z ¢ " _%%W 1-V2, 1-V3, 1-V4 | yo | #4 | 5'-2" | 6 | 21 |< W
" ' " 8" 1] o oc
316", 71— 3'-10 || r_qn <
2 - ) .<~>—V3 V3 | #4 4} 1 _ 6 16 | c - E
/- ° =, 72— 3-4" |L [ va V4 | #4 | 2'-11 6 | 12 1T]
A :c:l 2 73— o'_g" 6" < $/_H1 Z1 #6 ’_6” 6 41 m
59" |— T e z2 [ #5 [ 3-11" | 4 [ 16
or L o ] I Ze e e 73 | #4 Y
‘;_g” — T . YHK. 4/ \—z 3 3'.3 4 | 9
"H" BARS "N"_BARS "Z" BARS T s [T 258
5 SPA REINF. STEEL LBS. S
CON./C.S. CU. YDS 6.6 ‘
"H", "N", & "Zz" BAR DIMENSIONS ARE OUT TO OUT. WING ELEVATION / 838.33




H1
H2
H3

18'-10" TWO PIPES 10" CZ>
. = n
28'-2" THREE PIPES 2 2"—| = >
= = 2” L - "
N 2vie 16" W 2-62 OR G3 FILL FACE\L 2 <|<£<§': _
NSTR. FACE o FII@_L FACE o ECC(:IBQ_
B 2-B1 Vi @9 11— v'e 1'-10 TR =
/f [ ,\ A , . @ WING WALL | ook <=
R ™ (9p]
TR 1-V1 STR. FACE , / PIPE NOT e o= -
® 2-B2 ~ TNt e o sHown & HS<ST
S vi @ 1'-6" 8" 1!_611 T4 < oc 2
) o] @wWING WALL |” " [T}y | di ~xF =m0
e E 3" ¢ DRAINS - (—— " — —r D=, O
‘ © | © L 12 T © o<
o = 6" ABOVE ; = % . oCw
e J / | P FLOW LINE al | I‘\||| Fle 12" T4 ~ = _;D:
- |~ Y 1 ‘_ —
j—L T~ _{{/M/M_/_ —l'l\hi o 8| L Uises 167 8" I_ N oA
1
I 3!_0n — D
2 B3 ,—2-81 \—2-N1 SECTION - AA
4 Vi@ o SECTION - BB
4. N3 FILL FACE
SEE STD. # 838.45 FOR GENERAL NOTES. =
ELEVATION BILL OF MATERIAL FOR ENDWALL L
REINF. STEEL 2 PIPES |3 PIPES 1 cif)
o PIPES §'.5" T2 OR T3 TOP & BOTTOM BAR[SIZE[ LENGTH | NO.[werHT | NO. [uergsr 1
2'-4%" . | 75 @ 6" TOP & BOTTOM B1 #4 5'-6" 8 29 | 12 | 44 < o
THREE PIPES 14'-1" | | B2 | #4 | 4'-6" 4 |12 4 |12 ?3: = 8
. I ! 6 SPA. @ 11" B3 | #4 | 7'-0" 4 [19] 8 [37 |k A
s e T "Z" BARS IN =
| Nl |l | TOP OF FOOTING =5 T35 76 <2"5 w
o | A =11 gi :77 7307 [ - [ 2 [1a] 2 o
= S I | I 4/ I r I ~ = w —~
2 ! [ | H1 | #4 | 6'-4 10 | 42 | 10 [ 42 | <
= ] —T 2 i
| [ /1 I H2 | #4 | a'-7" 26 [2 6|5 wWw._
X | | ! H3 | #4 2'-7" 4 | 7 4 7 A oc ©
han 4'-8" TWO I:co /\ oc o ©
] i‘_ | PIPES " 5" N1 [ #5 [ 3-11" [ 14|57 [18 [ 74 | < g "
i ! | o4 | ) 3'-5" 6 14 6 14 | QO
© g THREE Z 73 5 SPA. @ 11" FILL N2 | #4 = O =
| | PIPES T4 FACE 2-V2, 2-V3, 2-V4 < o
| 5 SPA. @ 11" "N" BARS ’ ’ To | #4 | 23-0" | 6 |92 — -
IN BOTTOM OF FOOTING n Qo
320" 3-N2 D T3 | #4 |16'-10" 12 |135 w -
2'-1032" PLAN _g_ﬁﬁ’A-ng-s H37 o T4 [#4 | 6'-0" 6 [24] 6 [24]> O o4
— ’ > 2 SPA. @ 17-10 T5 | #4 | 26" | 76 [127 (112187 < &
4 SPA. @ 1'-3" Y STR. FACE = o w
3HT, 1-F2, 113 H2 1-V2, 1-V3, 1-v4 T
31e_ . " i Vi | #4 | 6-9" |12 | 54| 18| 81 g L -
= = = z1—-  3'-10" Jwoly S =D V8 vo | #4 | 5-2" 6 |21] 6 | 21| = D
1L s 9 . i z 53
A S - 22— 84 “ el I V4 [ #4 |2-11" | 6 [ 12| 6 | 12
23 6" iy T | o .
5'.9" ., = 23 —= 2'-9" - 2
40" ~ — k= N At A<\_ z1 | #6 | 4'-6" 6 | 41] 6 | 41 S_)
- f— . ! n
Vo T T ) Y ngn 72 [ #6 | 8'-11 4 | 16] 4 |16
2 -0 1! 1n__| I_ T4 73 #4 37-3" 2 9 4 9
Myt N " -y 11 3-N1 3-N2
m M Z;BARS 5 SPA.@ 11" REINF. STEEL LBS. 674 892 SHEET 1 OF 2
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. WING ELEVATION 838.34
CON./R.C. CU. YDS 8.7 11.1 .




H1
H2
H2

n =
18'-10" TWO PIPES ongh — 10 e S
28"-2" THREE PIPES o 2 . >
N 2y eq-6" 2-G2 OR G3 FILL FACEN <<= .
N STR. FACE 7| FILL FACE =T
N 2-V1 @ 9" FILL FACE Vi @ 9" o g 1 "v"@ 1'-10" H%CDO-
/fB YZ'E” / . @ WING WALL v'ett d %C_DIQ_EZ
| 1-V1 STR. FACE - PIPE NOT ul HHH oc n -
-] p = ~ Nt @ 9" SHOWN W
f,? 2-B2 Vi @ 11_611 1'-6” T4 EOEOO
) o @ WING WALL i ] c'T):E'_ZE
> 2 3" # DRAINS B 12" . T o pTapC
' - " B © mO <
ol o | || 6" ABOVE _#U | . 12" T4 - oCweg
‘—| © Il ¢ j FLOW LINE | - 1z ] = .-
n=1r
- _\_{Z_ . _\44/_ 6T L ‘—TS @ 6" 1-8" 8" I_ .f\r, o
5/ " - oWl
: A\ ' 7. [ \_ SECTION - AA L
© CONST. JT. % | L-2-B3 2-B1 *— 2-N1
4-N3 FILL FACE
EE STD. # 838.45 FOR GENERAL NOTES.
B SEE STD. # OR G OTES =
ELEVATION ) BILL OF MATERIAL FOR ENDWALL w
4 | REINF. STEEL _ [2 PIPES [3 PIPES 1 cif)
T2 OR T3 TOP & BOTTOM BAR [SIZE[ LENGTH | NO.[wemeH [ NO. [uIg _
! n —_
TWO PIPES 9 -5 T5 @ 6" TOP & BOTTOM _ BT [#a | 56" | 8 [0 [12]as o o
THREE PIPES 14'-1"I | 2, Ja B2 [ #4 | a6 | 4 12| 4 12| = S
D I 6 SPA. @ 11" - $| PIPE NOT B3 | #4 | 7-0" | 4 [19] 8 |37 |+ A
2'-4%s I I "7" BARS IN +_ g z SHOWN - =
1% — ! | | TOP OF FOOTING 5 ;Vg” =5 2 |#7 |86 | 2 76| - | - |= W
- | = LOPE
. 3 ; z1 — G 27-10" | - | - | 2 [114]| 2 o
L A i - _ s Tor Tar 1o S w
- = . — 70 H1 | #4 | 6'-4 10 {42 |10 |42 | < pm
] -4-- 733 -CF 7" cc
- X v — T H2 | #4 4'-7 2 6 2 6 o W
< | i = H3 | #4 | 2'-7" 4 |7 |4 |7 a E—; ©
s 4'-8" | Two ® ©
- T 1 PIPES /\ " TAPER DETAIL #5 | 3117 |14 |57 |18 74| % =
< | 3-N1 5 N1 < L
I__9'-4" | THREE B 73 N2 |#a | 35" | 6 [14] 6 [14]0 9
| | PIPES T4 5 SPA. @ 11" "N" BARS <Z‘: © o
' ' IN BOTTOM OF FOOTING 5 SPA. @ 11" FILL To | #4 | 23'-0" | 6 |92 = A E
, ' 3-N2 FACE 2-V2, 2-V8, 2-V4 13 1#4 [16'-10" 12 [135| P g +
2 SPA. @ 2'-6" H3 T4 | #4 | 6'-0" 6 |24 6 |[24]> O
PLAN 5THT . T-H3 3
— 2-H1, 1-H3 ] 2 SPA. @ 1'-10" | 15 | #4 | 2'-6" | 76 [127 [112][187 <§‘: o
4 SPA. @ 1'-3" 1_ Vﬁz STR. FACE 5 O w
3-H1, 1-HZ2, 1-H3 1-v2,1-V3,1-v4 vi 72 679" 12154 1881 |< L n_al
31/2”—— I—— E %‘ ] " 8” < l ! " O z
zZ1—  3'-10 o LN V3 v2 | #4 | 5'-2 6 |21 6 |21 ]| )
w 4 = o
\ - 212 2|2 ol v3 | #4 | 41" 6 |16 | 6 | 16 w o
/Q N 7o | 3'.4" L|_L|_|U_)|_|_ | /—V4 va #4 CUREE 6 12 6 12
S :<r 6" < /:/_H1 oc o
A 23— 2'-9" ol el e e
N W 29 ] 1] 7 S z1 | #6 | 46" | 6 | 41| 6 | 41 2
4'-0" t— HK. — ~ _/L IR \_ " zo [#6 [38-117 [ 4 [16 | 4 [ 16
2-0" = qed L D, T4 z z3 |#4 | 33" | 4| 9] a9
n n n n n n 3-N1 3-N2
H™ BARS N~ BARS Z~ BARS 5 SPA. @ 11" REINF. STEEL LBS. 674 892 =1 5
N./C.S. CU. YD 9.3 12.0
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. WING ELEVATION CON./C.S. CU. YDS 838 . 34




10" S
I 10,'0” 2_HGH 18”_ |-_ CH>C>,_)
= 2 _—|__ 2II E{
o 2_G1 FILL FACE |'— == -
2.v1 @ 9" FILL FACE i — FILL FACE \ S5O
B— ) Vi e 9" W @ g "v'e 1'-6" IS =
p < @ WING WALL V' e 9"— SokT=
== 1-V1 STR. FACE y N1 @ 9" e EEE<ZEE§I“
n n O
% Vi@ 1'-6" 18" < 2 T4 < EZE
- N @ WING WALL « B g I w
= _1 ~— | U)|_LI_O—|
X . 3" DIA. DRAINS i S S5
o S /) / 6" ABOVE —_— - _ © SCPwng
- {( | Js_ FLOW LINE | _ T4 w = |_- -
{ I e, | \ - = < —
Ly 7y S NS o — T Lses  © o | N &e
_ "  ° H 2-N1 o' 0" - - O
© CONST. JT. B1
- BJ SECTION - BB SECTION - AA
ELEVATION SEE STD.# 838.45 FOR GENERAL NOTES.
BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE —
2'-6" 5'-0" T1 TOP & BOTTOM BAR |SIZE| LENGTH | NO.| WEIGHT 2' E
! n [as
"z" BARS IN B2 | #4 4'-6" 4 |12l Q&
TOP OF FOOTING N 7 o 8" > T20 1 = .
= - m o
% H1 | #4 | 7-2" | 10| 48 |& o
- H2 | #4 | 5'-6" 2 | 7 |Z ||-|_J .
- rogn o
~\9 H3 | #4 3, 5 _ 4 9 o W w
R N1 | #5 3'-11 14 | 57 (s fia
! [ " -] o H
o N2 | #4 | 3'-5 8 |18 |lc 5 o
2 3%
8 SPA. @ 9" FILL FACE Y
8 SPA. @ 9" > SPA. @ 2'-8" STR 3-v2, 2-V3, 2-V4 2-V5 T1 | #4 | 14 6, 6 | 58 < N~
"N" BARS IN TOP AND FACE 2-H1. 1.H3o T4 | #4 6'-9" 6 | 27|
BOTTOM OF FOOTING ) 75 | #a 5T 6" 20 | 67 w T ﬂ
H3
4 SPA. @ 1'-3" FILL— 7 7 gTFs{PA#AéaEV-e” Vi | #4 7'-3" 6 | 29 2 g (ZD
FACE 3-H1,1-H2,1-H3 Hz_\l Ho 2-Vé,1-V3,1-V4,1-V5 N H#4 5'-10" 10 39 % o c|7|)
Cw N Va V3 | #4 | 5'-0" 6 | 20 g ; o«
= = " - ! n
e’ - 71— a-o" |8 __f TN Va | #4 | 4 -1 6 | 16 | g ©
- o J s V5 | #4 | 3'-2" 6 | 13 w
/ 2% e L L L 71| #6 | 4-8" | 6 |42 oc
L 6" o N [ "
U 23—~ 2'-10" ™ A I\ Z2 | #5 4'-0 6 | 25
H1 6"7" | @ (')T4/7{ k\ nZu ! "
i n 23 #4 3 '4 6 13
H2 411" — T N —) 5-N1 4-N2
H3 2'-10" +— 8 SPA
@ 9" . ) 555
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. CON./R.C. CU. YDS 7 1 838 . 39




n Z

10" S

21/ l':'>_
FILL FACE— J—2" <<= |
2-G1 \ ZEIQ
/—2-V1 @ 9" FILL FACE v'e 1'-6" L8 -
uvu @ 911_/’ OO?BIZ
= 1-V1 STR. FACE . - LLIEE:ZLI_ -
B2 Viae1-6" 4 1'-6" 3 nan 14 EOéOE

- @ WING WALL _’| g g gl c'T)E |_cz>ﬂ

® 3" DIA. DRAINS =1 [Tl = S5z

-~ " (o] J = © o

o 6" ABOVE z N © 1 _ O~ N

- FLOW LINE ~ | X T4 ~ = .-

6 T— T o L M ==
8" T5 @ 6 N 8 \ o
2-N1 30" - -
SECTION - BB SECTION - AA
SEE STD.# 838.45 FOR GENERAL NOTES.
BILL OF MATERIAL FOR ENDWALL
. 5 on - REINF. STEEL 1 PIPE -
20 I T4 TOP & BOTTOM . BAR [SIZE[ LENGTH | NO.JEGT| o =
1% | g nE Bl |#4 | 5-6" | 4 |15 | S ¥
mN
i 8 SPA. @ 9" A »|3 PIPE NOT B2 | #4 4'-6" 4 |12 |w g »
"Z" BARS IN . < |w SHOWN [ "

- TOP OF FOOTING | 13e:1 41z Gl | #7 | 9-8 2 14019 1y &
¢ = “sLopE H1 #4 7'-2" 10 | 48 |+ (o))
- — H2 [ #4 | 5'-6" | 2 | 7 |Z II-I_J .

o H3 #4 3!_511 4 9 % m "

% 2\ N1 | #5 | 3'-11" | 14 | 57 oo

. 5N 7 ] [m] o -

© TAPER DETAIL N2 | #4 | 3-5 8 | 18 E = o

o 8 SPA. @ 9" FILL FACE = 8 :(\]
. I_ n Z
8 SPA. @ 9" ) sPA. @ 2’6" ST 3-V2, 2-V3, 2-V4 2-V5 T1 | #4 | 14 -6 6 15812 @K
"N" BARS IN TOP AND FACE 2-H1, 1-H35 T4 | #4 | 6-9° | 6| 27|
BOTTOM OF FOOTING T
4 SPA. @ 1'-3" FILL H37 s Son @ 16 15 | #4 2 -6 40 | 67 o EJ) (_D|
FACE 3-H1, 1-H2, 1-H3 . @1-6" T qn
PLAN 7 Vo oth CEACE V1 | #4 7 -3 6 | 29 |« o =
— Hz\/ He | 2ve, 1, va | #4 | 5-10" [ 1039 |E &
z o 3] e V3 | #4 | 5'-0" 6 | 20 |
1aM 2 n 8” - N V3 ! n O z o
Y2 L z1— 4-0 HHH L v V4 | #4 | 4'-1 6 |16 | 5 O
/ 5 = Cen 7" ———V5 V5 | #4 | 3'-2" | 6 | 13 w
& o _ <
R ° z2 3 -5 > ;E/_I'” 7 " oc
) oo e T Z1 | #6 | 4'-8 6 |42
. o X ~ 73— 2'-10 ® /;’( R Z2 | #5 | 4'-0" 6 | 25
T4 "z" ] "
H2 411" — g T z3 | #4 | 3'-4 6 | 13
Ha o 10" DHK. SN 8 SPA. 4Nz
mygn N nepn e 9" REINF. STEEL LBS 555
H" BARS N" BARS Z" BARS : :
- — — WING ELEVATION CON./C.S. CU. YDS 7.5 |SHEET 2 OF 2
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. 838 . 39




20'-2" TWO PIPES
30'-4" THREE PIPES

~—

N 2.v1 @ 1-6" W 2-G2 OR G3

T STR. FACE
/ N . 2.V1 @ 9" FILL FACE
‘ BT ' ya
c»l A i\ Y A !

3'-6”‘ s'ii:
ek
J‘—Tzﬁf_:—
D)
NN

N

S i 2

1-V1 STR. FACE

2-B2 .o
Vi @ 1-6
@ WING WALL

3" DIA. DRAINS
6" ABOVE
FLOW LINE

\— 2_N1

T2 OR T3 TOP & BOTTOM

= 1
o coNsT. JT~ I [ L 2-s1
- 4-v1 @ 9"

4-N{ FILL FACE

B_._I
ELEVATION
TWO PIPES 10'-1"

2'-6" THREE PIPES 15'-2"
11%6" .

FACE 3-H1,

|
! | T5 @ 6" TOP & BOTTOM
I I 8 SPA. @ 9"
e I "z" BARS IN
| N |l | TOP OF FOOTING
I Lt 1 I
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SEE STD. # 838.45 FOR GENERAL NOTES.

BILL OF MATERIAL FOR ENDWALL

REINF. STEEL 2 PIPES |3 PIPES
BAR |SIZE| LENGTH | NO.|WEIGHT [ NO. |WEIGHT
B1 [ #4 | 5'-6" 8 |29 [ 12 ]| 44
B2 | #4 | 4'-8" 4 |12 | 4 |12
B3 | #4 | 7'-0" 4 |19 | 8 |37
G2 | #7 [19'-10" | 2 | 81| - | -
G3 | #7 | 30'-0" - - 2 |123
H1 | #4 7'-2" 10 [ 48 [ 10 | 48
H2 | #4 | 5'-6" 2 | 7 2 | 7
H3 | #4 | 3'-5" 4 |9 4 | 9
N1 | #5 | 3'-11" | 18 | 74 | 22 | 90
N2 | #4 | 38'-5" 8 |18 | 8 | 18
T2 | #4 | 24'-8" 6 |99
13 | #4 | 18'-1" 12 [145
T4 | #4 6'-9" 6 | 22| 6 | 27
5 | #4 2'-6" 80 [134 [122]204
V1 | #4 7'-3" 12 [ 58 | 18 | 87
V2 | #4 |5'-10" 10 | 39 | 10| 39
V3 | #4 5'-0" 6 20| 6 |20
V4 | #4 4'-1" 6 [16 | 6 | 16
V5 | #4 3'-2" 6 |13 6 |13
Z1 | #6 4'-8" 6 | a2 6 | 42
Z2 | #5 4'-0" 6 |25 6 | 25
Z3 | #4 3'-4" 6 | 13 6 | 13
REINF. STEEL LBS. 783 1019
CON./R.C. CU. YDS .8 12.5
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GENERAL NOTES:
USE CLASS "A" CONCRETE.

CHAMFER ALL EXPOSED CORNERS 1.

ALL DIMENSIONS RELATIVE TO PLACEMENT OF REINFORCING STEEL ARE TO CENTERS OF BARS.

COVER WEEP HOLES WITH HARDWARE CLOTH IN ACCORDANCE WITH ARTICLE 420-11 OF THE STANDARD
SPECIFICATIONS. PLACE A STONE DRAIN CONSISTING OF ONE (1) CUBIC FOOT OF NUMBER 78M
STONE CONTAINED IN A BAG OF TYPE 1 GEOTEXTILE AT EACH WEEP HOLE. PLACE SUBDRAIN FINE
AGGREGATE BENEATH, AROUND AND OVER THE STONE DRAIN SO THE STONE DRAIN IS COMPLETELY
COVERED BY A LAYER OF SUBDRAIN FINE AGGREGATE AT LEAST ONE (1) FOOT THICK. WHERE

THERE IS MORE THAN ONE WEEP HOLE IN A WING WALL, PLACE A HORIZONTAL DRAIN OF SUBDRAIN
FINE AGGREGATE AT LEAST ONE (1) FOOT SQUARE IN CROSS SECTION TO CONNECT ALL STONE
DRAINS. PLACE A VERTICAL DRAIN OF SUBDRAIN FINE AGGREGATE AT LEAST ONE (1) FOOT SQUARE
IN CROSS SECTION AT EACH WEEP HOLE TO AN ELEVATION OF TWO (2) FEET BELOW THE SURFACE

OF THE EMBANKMENT .
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4
<

13'-2" THREE PIPES

8'-10" TWO PIPES

T2

TO

OR T3
P & BOTTOM

75 @ 6"
TOP & BOTTOM

I
|
T 1 | I 6 SPA. @ 11"
m[]m | "Z" BARS IN
| | | TOP OF FOOTING
] o |
U
=|(=  — — 71
E E T |3 — I-‘_+ | | —72
== ' L -
o | | o Y Y A A N S By S "H" IN WALL
| | N FIELD BEND
= | = [eo]
o HIA 5"
- "7 n =
| y AIFE T4j z3
T [ TOP & 5 SPA. @ 11"
- e BOTTOM 3-N1,3-N2
[
26'-4" THREE PIPES
17'-8" TWO PIPES
778" 3-vie 6"
SECTION A-A 7
X
mo. B2
10" % |
%Hll_-l ® N 3" DIA DRAINS
Sl12" gl 6" ABOVE
ﬁ#j: » = o FLOW LINE
o
- L Tt 1 "
al - [ }3-N1 @ 6
G_/= T
= VARaN= . B_J LBS L ,_31
‘C_J\:r N1 E 11/2’!)(11!! 1 -6 G2 OR G3
© S| RECESS ELEVATION
- 5 SPA. @ 11"
= . V2-V4 BARS
= ' oan H1
8" =[S e 4 SPA. @ 1'-3"—
- [ o) T5 H1-H3 BARS —
R J_, w2 :5_\1
of XN pmErTm V4
IR AN of o 3"
o 2'-6" — AV S S
) == nen = - 7 $\L
8,,| o1.4™——6 "T" BARS o —/V \&”Z”
1 T4
3!_0”
3 N1 3 N2
SECTION B-B 5 SPA. @ 11"

WING ELEVATION

S
=g
e <
=
HCCOO.
u__lg_)HZ
ogwx
Z .Y
B
c©O6
e
w
SPnZT
= .
S
1
| we
- o
=
w
X
()
o]
o
(o))

ROADWAY STANDARD DRAWING FOR
REINFORCED BRICK ENDWALL

FOR DOUBLE AND TRIPLE 60" PIPES

SHEET 1 OF 1

838.58




n Z
10 . T2 OR T3 T,OP z,z: BOTTOM 11 TP & BOTTOM 3w
Z1 4'-1" 8” I‘_ 4 2 '47/16 4-10 i E:
== 196" 7 SPA. @ 10" ==
! " n . |_ =
o z2 | 3-6 8 == "z" BARS IN Zxc 50
H v 1.g" TOP OF FOOTING L_1°9a=
< s Z3 | s'-0" | 6" =l[= z1 SogT=
o| o | |= . ' — o -
! ~ r_g' " : : o L ZLL
w Z4 | 2'-9 & || = v z2 Egéo%
. = . e
n - |—I =
9 /) = N wi-, oY
- = wS 1
AN "yt = N = gong
N~ BARS Z~ BARS . H /_ - = ~F
man "n=n 'i\l = : T4 |_>
N" & "Z" BAR DIMENSIONS ARE OUT TO OUT. - z" o < D_H
15 o 6 SPA. @ 10" BARS "N” N
s N o ] IN TOP & BOTTOM OF (]
ot g [} VU] I FOOTING =
*PAY FOR CONCRETE AS BRICK MASONRY < 4 s f" "H" IN WALL FIELD BEND
BILL OF MATERIAL FOR ENDWALL L‘é%"EXSg ! it L
REINF. STEEL 1 PIPE T . o]
BAR [SIZE| LENGTH | NO. | WEIGHT 8" | a1
B1 | #5 5'-3" 2 | 11 778" B— 3. es
B2 | #5 | 4'-0" | 2 | 8 SECTION A-A ] FILL FACE - =
G1 47 8’-8” ) 35 - J 1 V1 STR. FACE g 2| >
Hi | #4 | 6'-3" [ 6 [ 25 $ N/ B2 L@
H2 | #4 | 5'-0" | 2 | 7 e | = Sz
o7 il I 1 Z2Z9
H3 | #4 3'-0 2| 4 © N I | 3, DIA. DRAINS = W *
y T o noo— &\ "
N1 [ #5 | 3'-3 14 | 47 %!E o B 7| 2 . 7‘ |' o[ e on INe = .
N2 | #4 | 2'-9" 6 | 11 o =(|= T N = 5 L
T1 | #4 [13'-10" | 6 | 55 == 1 R =T \T o
V1_\S - | : G1 nH 4
T4 | #4 | 5'-9" | 6 | 28 o == e c & o
7 " '_ | = "oan B1 - "
T5 | #4 2-6 36 | 60 R N~ 1'-6 B—J 3-N1 @6 <D’: (0] -
Vi | #4 [ 611" | 6 | 27 ~ HIE ELEVATION z0 3
Vo | #4 | 6-2" | 2 | 8 == 115" x11" 5 SPA. @ 11" K
== RECESS . 2 w
va | #a | 53" 2 | 14 IR (|- TN H:|3 ng V2-V4 BARS . g L
va | #4 | 4'-2" | 4 | 11 = = TS 4 SPA. @ 1'-3"— \ <O =
V5 | #4 3'-2" 4 8 1= iR H1-H3 BARS % V4 % ; c'T)
z1 | #6 | 4-9" | 6 | 43 of &I Tt SH
Z2 | #6 | 4'-2" 4 | 25 w V‘O 2,_:,,?, 3" T A o E o
z3 | #4 | 3'-6" 4 | 9 3 [~ \i N[ TT LT T TV L
Z4 #4 3'-3" 2 4 8~| o1.4™——6 "T" BARS ] EiEs====n
REINF. STEEL LBS. 435 " 3.0" « _/7'_ B no
*CL. "A" CONC. FOOT. C.Y.| 3.4 T4
BR. MASONRY/C.S. C.Y.| 3.2 SECTION B-B 4 N 3 N2
BR. MASONRY/R.C. C.Y. 2.8 6 SPA. @ 10"
SHEET 1 OF 1
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SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.

] 14'-2" THREE PIPES T2 OR T3 T5 "
7210 aqn g" 10 o o' 27" 9'-6" TWO PIPES | TOP & BOTTOM TOP & BOTTOM
4 1o | |
_ P 8" o' — 7 SPA. @ 10"
z| 2 = ! | | "Z" BARS IN
1 73 30" 6" ; ; y ! | | TOP OF FOOTING
e < a5 Z1
! ' = = —— —_— —
Y 74| 2'-6" | 6" =[l= 2 T'T F*Ir
HK. =IH H BARS ( T |_ — r — Z2
= | = H /
9” : ,:/_ = = == == = —— nygn
) m| L | H™ IN WALL
== > - FIELD BEND
n n n n 1B —
N"_ BARS Z" BARS =[Pt ; | ® AW
| = <
w HIA | TWO L
"N" & "Z" BAR DIMENSIONS ARE OUT TO OUT. R l|= Ta F———tppgs T4 z4 Z3
== | TOP & 6 SPA. @ 10"
. —~—d|534h—— THREE ~ BOTTOM  4-Ni,3-N2
T e 4 " PIPES
*PAY FOR CONCRETE AS BRICK MASONRY : } T o PLAN GROUT SPACE CONTINUOUS
BILL OF MATERIAL FOR ENDWALL PR PTL g S LU S Y D THRU HEADWALL
REINF. STEEL |2 PIPES |3 PIPES RECESS T A5 28 -4 THREE PIPES
BAR [SIZE| LENGTH | NO.[weresr| NO. [ werehr — 19'-0" TWO PIPES
B1 | #5 | 5'-3" 4 | 22| 6 |33 8 ] 5Vi@e”
B2 | #5 | 4'-0" 2 s8] 2]s 3'-0" B— - G2 OR G3
B3 #5 7'-0" 2 15 4 29 Tl "
778 3-vese
SECTION A-A — / YB1
G2 |#7 | 180" | 2 | 74| - | - 11{ 7
G3 [#7 |27'-a” | - | - | 2 [112 S
H1 | #4 | 6'-3" 6 |25] 6 | 25 10" @
H2 [#4 | 50" |2 |7 |2 |7 %_.”:__’l : o
H3 [#4 [ 30" [ 2| 4 [ 2] 4 > v - 3" DIA. DRAINS
T_Qll 24 o E” ™ N 6" ABOVE
N1 | #5 3’ 3” 19 | 64 81 # = . HEE /) 6 onPOYE
N2 | #4 | 2'-9 6 | 11| 6 [ 11 == ™ . H
T . . G—H|5 — N : 3-N1 @ 6"
T2 | #4 | 23'-2 6 | 93 | | . —_——— = > 2 Jere ]
T3 | #4 [16-11" | - | - | 12 [136 . =|[= '
T4 |#4 | 59" | 6 | 23| 6 | 23 IR == e -
] " ‘C_\I ] |- 11/ n 11” ] " 5 N1 B3 L B1
T5 | #4 | 2'-6 76 |127 [112[187 R N1—\S - re2cexss 1-6 B G2 OR G3
Vi [ #4 | 6'-11" | 11| 51| 16 | 74 ~ =ll=
v2 |#4 | 62" | 2 | 8| 2] 8 == ELEVATION 5 SPA. @ 10"
v3 |#4 | 5'-3" | 4 |14 | 4 | 14 | (= N V2-V5 BARS
V4 | #4 | 42" | 4 [ 11| 4 | 11 8" g5+ H3 H27
Vs [ #4 | 3'-2" 418 | 4|8 | o (=K TS H1 V2 ~Vv3
Z1 #6 4'-9" 6 43 6 43 'f_ A — g :N 4 SPA. @ 1'-3"— 1 V4
72 | #6 4'-2" 4 | 25| 4 | 25 o & F ok S H1-H3 BARS — |
z3 [#4 [ 3-6" [ 4] 9] 4] o al T ] Wl 5" T N~ vs
74 [#4 | 3-3" | 2 a| 2| a R PI i 4
) e 4,\||||||i|i|v
REINF. STEEL LBS. 646 852 | g 6 "T" BARS ]77_ _____
nman \ / 3"0” :N V-L - ;"_I\%&
*CL. "A" CONC. FOOT. C.Y. [4.8] X [ 6.1 s nm
BR. MASONRY/C.S. C.Y. 4.5/ /\|5.9 4 N1 3 N2
BR. MASONRY/R.C. C.Y. 3.9 5.0 SECTION B-B 6 SPA. @ 10’

WING ELEVATION
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Z1 4!_4” 8”
- z2 3'-7" 8"
z| 2| 2
- - - 23 2!_10" 6”
© »| O
o W w
HK .
AN WY "=y
N~ BARS Z  BARS

"N" & "Z" BAR DIMENSIONS

ARE OUT TO OUT.

*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE
BAR |SIZE| LENGTH | NO. | WEIGHT
B1 | #5 5'-6" 2 | 11
B2 | #5 4'-3" 2 9
Gl | #7 9'-0" 2 | 37
H1 | #4 6'-9" 6 | 27
H2 | #4 5'-8" 2 8
H3 | #4 3'-8" 2| 5
N1 | #5 3'-3" 6 | 20
N2 | #6 3'-6" 8 | 42
N3 | #4 2'-9" 8 | 15
T1 | #4 | 14'-8" 6 | 59
T4 | #4 6'-6" 6 | 26
T5 | #4 2'-6" 38 | 67
V1 | #4 7'-6" 6 | 30
ve | #4 | 6'-7" 4 | 18
V3 | #4 5'-6" 4 | 15
V4 | #4 4'-9" 4 | 12
V5 | #4 3'-5" 4 9
Z1 | #6 5'-0" 6 | 45
22 | #6 4'-3" 6 | 38
Z3 | #4 3'-4" 6 | 13
REINF. STEEL LBS. 506
*CL. "A" CONC. FOOT. C.Y. 3.8
BR. MASONRY/C.S. C.Y. 3.7
BR. MASONRY/R.C. C.Y. 3.3

SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.

115"x11"

RECESS

10”

l‘qr%"

=4
2!_6!1

3= IIﬂﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂ
=

SECTION A-A

10"

"

iy

'

7'-1038"

i

G

V1i—

N1—

115"x11"

RECESS
1’—6”

T TOA T T AT TN

2!_6!1

Y' T T T

31/// T5

_ : A 37!
= 12 6” <

12"

11/2"—><— @

s
8 2'-
3'-0

”| , ,éh--s "T" BARS
' n

SECTION B-B

2

114" —

T2 OR T3 TOP & BOTTOM
r_ 71%6”

T1 TOP & BOTTOM

8 SPA. @ 10"

"Z" BARS IN
TOP OF FOOTING

7 SPA. @ 10" BARS "N"
IN TOP & BOTTOM OF
FOOTING

G1
3-vl @ 6"
FILL FACE

=°° ij—r‘-—
@2 B2
5 o— g
o N | 3" DIA DRAINS
Sl 12t Bl / 6" ABOVE
o J= FLOW LINE
- ™ e —
| --——l—- o\ L
| G1
16" __J L e \——3-N1 @e6"
ELEVATION
5 SPA. @ 11"
H3 Ho V2-V4 BARS
H1
4 SPA. @ 1'-3"—
H1-H3 BARS

7 SPA. @ 10"

WING ELEVATION
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15'-4" THREE PIPES

T2 OR T3

75 @ 6"

Z1 41_4u 8” " TOP & BOTTOM
|—1—f:||__1/ \ o' 75"~ 102" Two pIPES | TOP & BOTTOM
4
- Z2 !_717 " 9,
z| g 2 & 8 1% — ! 8 SPA. @ 10"
' an " 'Z" BARS IN
Slsl s z3| 2'-10" | 6 : = 1-6" N L | z1 TOP OF FOOTING
o2 =(1= ‘ N VN 771
i : / T
HK, == H BARS = | ! I l_ — ||
o] ) = .:é/_ . / I LI T _l_ — E — ~ "H” IN WALL
"yt =l[= s FIELD BEND
N~ BARS "Z" BARS == © © P2
e D, - :/—N o 5"
"N" & "ZzZ" BAR DIMENSIONS ARE OUT TO OUT. - E
. ml) z3
‘&\I non < || T4 gY‘[I(P)ES T4/
*PAY FOR CONCRETE AS BRICK MASONRY == Lo rop & 7 SPA. @ 10"
B o prare = | 10'-4" | THREE ~ BOTTOM ~4.N2,4-N3
BILL OF MATERIAL FOR ENDWALL w T-?'fE';ﬁ 1 341" " PIPES
REINF. STEEL |2 PIPES [3 PIPES s i PLAN GROUT SPACE CONTINUOUS
BAR [SIZE[ LENGTH | No.[wemah | No. Jueigr | 1127x11” g e [o] THRU HEADWALL
Bl | #5 | 5'-6" | 4 | 23| 6 [ 34 | RECESS - e 30'-8" THREE PIPES
B2 | #5 4'-3" 2 9 2 9 ) 20'-4" TWO PIPES
B3 | #5 | 7'-3" 2 | 15| 4 | 30 18, 5Vviee
G2 | #7 19'-4" 2179 - - 3'-0"
G3 | #7 | 29'-8" - - 2 | 121 B— G2 OR G3
Hi [#4 | 6-9" | 6|27 6 |27 SECTION A-A 778" e y—3-vi e 6"
H2 | #4 5'-8" 2 8 2 8 /é
H3 | #4 | 3'-8" 2 | 5| 2|5 Y R 11 -
N1 | #5 | 3-3" | 11|37 | 16 | 54 10 @
142 Fﬂ 2
N2 | #6 3'-6" 8 | 42| 8 | 42 = !
N3 | #4 | 2'-9" 8 |15| 8 | 15 ug O:,'— 3" DIA DRAINS
r " - - L 1 " \ = "
T2 | #4 | 25'-0 6 | 100 t -l 12’ 'E? « 6" ABOVE
T3 #4 18'-4" _ _ 12 | 147 G—’: — - — FLOW LINE
T4 #4 6 -6" 6 26 6 26 E T _i 3-N1 @ 6"
’ n = V1_\= T s — — — — —
15 |#4 | 2'-6 82 |137 122|204 o =
vi | #4 | 7'-6" 11] 55| 16 | 80 2 N1—H 1157x11" :
vo [#4 | 6'-7" | 4 18] 4 | 18 o N RECESS 16" 5 N1 @ 6" B—J Lgs L L&
v3 |#4 | 5'-6" 4 [15] 4 |15 ™~ - G2 OR G3
va T#a [ 26" 2 121 2 12 = ELEVATION
vs [#4 [ 38-5" | 4|9 [4a]069 8"~—H|H-1-6" H3 Ho 7 SPA. @ 10"
Z1 #6 5'-0" 6 45 6 45 = :ml T5 H1 V2-V5 BARS
z2 |#6 | 4-3" | 6 [ 38 6 | 38 -—L:—”f A 4 SPA. @ 1' 3”—\\
z3 | #4 | 3'-4" 6 | 13| 6 | 13 . Y= S H1-H3 BARS V5
o N F ——
E\l ~— :E Eﬂ? (Ioﬂ 311
REINF. STEEL LBS. 728 952 o HHHHHH
\/ RS e
ot gh 6 "T" BARS I
*CL. "A" CONC. F00T. C.v. [5.3] X [ 6.8 | . ;}fz_w_z R
BR. MASONRY/C.S. C.Y. 5.3/ \] 7.0 3'-0" o _J/ non
BR. MASONRY/R.C. C.Y. 4.6 5.9
SECTION B-B 4 N2 T4 NS
SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES. 7 SPA. @10

WING ELEVATION
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DESIGN DATA

SPECIFICATIONS AASHTO

STEEL IN TENSION 20,000 PSI

CONCRETE IN COMPRESSION 1,200 PSI

BRICK MASONRY IN COMPRESSION 1,000 PSI

CONCRETE IN SHEAR 90 PSI

BRICK MASONRY IN SHEAR 50 PSI

EQUIVALENT FLUID PRESSURE OF EARTH 30 LBS. PER CU. FT.

GENERAL NOTES:

SELECT BRICK FROM SAMPLES SUBMITTED TO THE ENGINEER PRIOR TO BEGINNING CONSTRUCTION. USE BRICK

OF SIZE 214"x 398"x 798". CONTRACTOR MAY SUBSTITUTE A LARGER BRICK BUT NOT EXCEEDING 398" X

398" X 1198". IF A LARGER SIZE IS USED, KEEP BRICK FALL WITHIN NEAT LINES SHOWN ON PLANS.

USE ONLY ONE SIZE BRICK IN ANY ONE STRUCTURE. USE CLASS "B"” OR BETTER CONCRETE TO FILL THE CAVITY
AREA AT INTERVALS FROM ONE TO NOT MORE THAN FOUR BRICK COURSES AT A TIME. STOP EACH CONCRETE
PLACEMENT AT LEAST 1" BELOW TOP OF BRICK COURSE AND ROD TO ENSURE FILLING OF ALL VOIDS.

DO NOT PERMIT HEADERS TO CROSS THE CONCRETE FILLED AREA. PLACE HORIZONTAL REINFORCEMENT LOOSE IN THE
CONCRETE FILLED SPACE AS WORK PROGRESSES. PLACE VERTICAL REINFORCEMENT IN THE CENTER OF THE CONCRETE
FILLED SPACE. PERMANENT TIES ARE NOT NECESSARY. USE TEMPORARY TIES TO HOLD VERTICAL BARS IN PLACE.
CONSTRUCT NEITHER SIDE OF OF THE WALL ABOVE THE OTHER SIDE TO A HEIGHT EXCEEDING SIX (6) COURSES.
CONCAVE ALL EXPOSED JOINTS.

USE CLASS 'A’ CONCRETE IN THE FOOTINGS.
CONSTRUCT ALL MORTAR JOINTS 3g" + 1g".

COVER WEEP HOLES WITH HARDWARE CLOTH IN ACCORDANCE WITH ARTICLE 420-11 OF THE STANDARD
SPECIFICATIONS. PLACE A STONE DRAIN CONSISTING OF ONE (1) CUBIC FOOT OF NUMBER 78M
STONE CONTAINED IN A BAG OF TYPE 1 GEOTEXTILE AT EACH WEEP HOLE. PLACE SUBDRAIN FINE
AGGREGATE BENEATH, AROUND AND OVER THE STONE DRAIN SO THE STONE DRAIN IS COMPLETELY
COVERED BY A LAYER OF SUBDRAIN FINE AGGREGATE AT LEAST ONE (1) FOOT THICK. WHERE

THERE IS MORE THAN ONE WEEP HOLE IN A WING WALL, PLACE A HORIZONTAL DRAIN OF SUBDRAIN
FINE AGGREGATE AT LEAST ONE (1) FOOT SQUARE IN CROSS SECTION TO CONNECT ALL STONE
DRAINS. PLACE A VERTICAL DRAIN OF SUBDRAIN FINE AGGREGATE AT LEAST ONE (1) FOOT SQUARE
IN CROSS SECTION AT EACH WEEP HOLE TO AN ELEVATION OF TWO (2) FEET BELOW THE SURFACE

OF THE EMBANKMENT .

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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W1

GROUT

12"
e N -
it 5 [T
H1
_____ K—\ —_— —
8" 0.C.(TYP.)
REFER TO CHART
ELEVATION FOR BAR SIZE
w2
e
| | ©|>
| I g
[ .é. —— | 1
D)
D )
f-
N |

PLAN

H2

/ﬂmm@ﬁ’

D

H1

TOP OF ENDWALL

PIPE OPENING

12"

NOTES:

*

THIS PRECAST ENDWALL MAY BE USED FOR THE FOLLOWING

STANDARDS: 838.01, 838.11, 838.21, 838.27, 838.33,
838.39, 838.51, 838.57, 838.63 AND 838.69.
D 6" * INSTALL PRECAST ENDWALLS WITH WINGS AND PAY
FOR IN ACCORDANCE WITH SPECIFICATION SECTION 838.
* USE 4000 PSI CONCRETE.
* PROVIDE ALL REINFORCING STEEL WHICH MEETS ASTM A615
1o ] FOR GRADE 60 AND WELDED WIRE FABRIC CONFORMING
TO ASTM A185 WITH 2" MIN. CLEARANCE.
* PLACE LIFT HOLES OR PINS IN ACCORDANCE WITH
OSHA STANDARD 1926.704.
fo) * PIPE TO BE GROUTED INTO ENDWALL AT JOB SITE BY
H2 CONTRACTOR.
* ALL ELEMENTS PRECAST TO MEET ASTM C913.
* WELDED WIRE FABRIC MAY BE SUBSTITUTED FOR REBAR
. AS LONG AS THE SAME AREA OF STEEL IS PROVIDED.
{@ * CHAMFER ALL CORNERS 1" OR HAVE A RADIUS OF 1".
___ =
1__.J
io NOTE: THE MINIMUM BAR SIZE SHALL BE #5 BARS
6" 8" 0.C.(TYP.) AT 8" CTS.THE CONTRACTOR WILL HAVE THE OPTION
= REFER TO CHART TO INCREASE THIS BAR SIZE AS NEEDED.
SIDE FOR BAR SIZE
ENDWALL DIMENSIONS
MINIMUM | MIN./MAX. | MIN./MAX. | MIN./MAX.| MIN./MAX. MIN. /MAX.
PIPE DIA.| BAR SIZE H1 H2 D w1 w2
12" #5 @ 8" 15" /24" 33"/45" 15" /21" 36"/45" 66" /72"
15" #5 @ 8" 15" /24" 37"/45" 15" /24" 42" /45" 78" /81"
18" #5 @ 8" 15" /24" 40" /51" 15" /30" 42" /45" 78" /81"
24" #5 @ 8" 18" /32" 47" /57" 21"/30" 48" /51" 90" /99"
30" #5 @ 8" 30" /42" 54" 72" 24" /36" 54" /66" 120"/138"
36" #5 @ 8" 36" /42" 61" /72" 33" /42" 63"/69" 138" /141"
42" #5 @ 8" 39" /52" 68"/81" 39" /42" 72" /81" 144" /159"
48" #5 @ 8" 42" /52" 75" /84" 39" /42" 78" /81" 156" /159"
54" #5 @ 8" 48" /60" 82"/102" 39"/48" 84" /111" 162" /189"
60" #5 @ 8" 54" /60" 89" /102" 39"/48" 89" /111" 165" /189"
66" #5 @ 8" 54" /60" 96" /102" 39"/48" 96" /111" 168" /189"
72" #5 @ 8" 54" /60" 103"/108" 39"/48" 103" /111" 177" /201"

1-24
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6" WALL
6"_>'
srEy
L
PART SECTION
6" WALL

\

~— 6" WALL

4”

\

8" WALL

AN

—~~— 8" WALL

4”

PART SECTION

6" WALL WITH 4" LIP

PART SECTION

N X

GENERAL NOTES:

OF END ELEVATION

USE THIS STANDARD WITH ALL DRAINAGE STRUCTURES
USING REINFORCED CONCRETE PIPE SET IN BASE SLAB.

PART SECTION PART SECTION
8" WALL 8" WALL WITH 4" LIP
TABLES OF QUANTITIES FOR PIPE SET IN PAD
C.Y. QUANTITIES
pipE|  "W" "We T WHEN L IS
D DIM DIM DIM 12" 16" 20"
1o | 1'-128" | 0'-728"| o0o'-2" 0.005 | 0.007 |0.008
15" | 1'-35g"| 0'-91g" | 0'-2" 0.006 | 0.008 | 0.010
18" | 1'-5%4"|0'-1038"| 0'-2" 0.007 | 0.010 |0.012
o4 | 1'-834"[1'-018" | 0'-3" 0.011 [0.014 0.018
30" | 2'-014"| 1'-2%4" | 0'-312" | 0.014 | 0.018 |0.023
36" | 2'-334"| 1-5%8" | o'-4” | 0.017 |0.023 |0.025
aon| 2'-71g"| 1'-7" | 0'-514"| 0.025 | 0.030 |0.038
48" |2'-1098"| 1'-834"| 0'-534" | 0.028 |0.038 | 0.047
54" | 3'-214"|1'-1012" | 0'-614" | 0.035 |0.047 |0.058
60" | 3'-554"| 2'-0%4" | 0'-634" | 0.042 | 0.056 | 0.071
66" | 3'-9" | 2'-214"| 0'-714" | 0.050 |Q.067 0.084
72"| 4'-01s"| 2'-334"| 0'-734" | 0.059 |0.078 0.098

1-24
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BACK OF CURB

— X
54"
v [T ! | " I " | " ] v
| P
==== ) = -_+ _j
all N Il
a | C
| | T T ]
N I
PLAN L g X

: TOP ELEVATION -
© \ ©

6”

N
—————— _—— = T
T\ ‘
I 8” " T
T MIN. , MIN. |= -
I " 7.
I | ( )
+ I ! \
g . T |4 P
= |z
o2  SECTION Y-Y
RISER HT.
VARIES
1
T 8" T
———t MIN. T
| 7
RISER HT. WHERE 30" TO 36" PIPE IS USED

VARIES
l

WHERE 42" TO 54" PIPE IS USED

DETAIL SHOWING METHOD

OF RISER CONSTRUCTION

FRAME, GRATE AND HOOD
SEE STD. NO. 840.03

NOTES:

TOP ELEVATION

1!_0H
] === 4
Il B Il
8” " " 8II
MIN. [ ™ MIN.

6" I

MIN._L T

T

=S
\ SEE NOTE

SECTION X-X

FRAME, GRATE AND HOOD

SEE STD. NO. 840.03

STEPS - STD. NO. 840.66

TOP ELEVATIOI\/

hn v 1
T T E — |
| 1
| / Y e 8"
8" D \) T mIN.
MIN. p= 1] T
P EN\.
Tl NS ¥ '
6"MIN.| o 0o T =T

T

g ST R =N
SECTION J-J \SEE NOTE

WHERE 30" TO 36" PIPE IS USED

ﬂi_

| B

——

—

B

---d

MORTAR JOINTS 15" +/- 18" THICK.

USE CLASS "B" CONCRETE THROUGHOUT.

USE FORMS FOR CONSTRUCTION OF THE BOTTOM SLAB.

DEDUCT FOR PIPE(S) FROM TOTAL CU. YDS. OF BRICK MASONRY.
USE #4 BAR DOWELS AT 12" CENTERS FOR ALL PIPE SIZES.

PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12"
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

USE TYPE "E", "F" AND "G" GRATES UNLESS OTHERWISE INDICATED.

USE BRICK OR CONCRETE BLOCK WHICH COMPLIES WITH THE REQUIREMENTS
OF SECTION 840 OF THE STANDARD SPECIFICATIONS.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

FOR 8'-0" IN HEIGHT OR LESS, USE 8" WALL. OVER 8'-0" IN HEIGHT, USE
12" WALL TO 6'-0" FROM TOP OF WALL AND 8" WALL FOR THE REMAINING
6'-0". QUANTITES TO BE ADJUSTED ACCORDINGLY.

MAXIMUN DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP
ELEVATION IS 12'-0". STD. NO. 840.45 CONTROLS MAXIMUM DEPTH
OF PRECAST BOX IF USED.

CONSTRUCT WITH PIPE CROWNS MATCHING.
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

TOP ELEVATION
<\\\\ STEPS - STD. NO. 840.66

4 AW — 4

) N

8” . I
MIN 8"
L s BT

B G
S /
' - D
I
|
|| /
v II. - T~ .

]
i

N

\SEE NOTE

SECTION M-M &

WHERE 42" TO 54" PIPE IS USED

——=

——=

=
Cw
=
<== .
= o ::CJ
HS (2
|.u<):<ZEL|_I“
< - —
| i ZLIJ
O " WD
= -
< Eﬁ
IC? w o)
- a
o
o
I
s 5
= O g
<§( <L —
c 0o
=) - =
#
= IT RN
T -
a<Z?
P & ] T
< —
¢
w -
O~
> = N
;g o
O m
<
o
o

SHEET 1 OF 2

840.01




=

8”

#4 BARS "V"

]

@ EQUAL SPACES

3”

6”

11/271

i

3”

#4 BARS "U"
@ EQUAL SPACES

-

S—=-—

PLAN OF TOP SLAB

8”

#4 BARS "V"

@3 EQUAL SPACES \$

11/21!

3",.| -
1

F

#4 BARS "U"
@ EQUAL SPACES

|-

__r_3

SECTION S-S

#8 "W" BARS

6”

I

Qx{%'T

#4 BARS "U"

|,

I

11/2!!

SECTION R-R

o
DOWEL

#4 BAR

EXPANSION JOINTS

4'-6" | 4'-6"

STD. 840.03 FRAME

;GRATE & HOOD

\
/ AN = - y
1 N - 4

~
! 6'-0"
PLAN

CURB AND GUTTER WITH CATCH BASIN ON STEEP GRADES

USE ON FLAT GRADES

EXPANSION JOINT
2% AND UNDER

TOP ELEVATION

EXPANSION JOINT

8”

TOP ELEVATION

EXPANSION JOINT

NORMAL CURB AND GUTTER ON LIGHT GRADES

_F___ q§, T
3'-0" i,o 3'-0" T|™~—DEPRESSED GUTTER LINE
T
_,_ _’_
ELEVATION

NORMAL GUTTER LINE

6"

=

EXPANSION JOINT

USE_ON_GRADES OVER}2% \ :
/ Y — T _l_
—_— AN
| 110" max V\ 6-0"
I_OII | | , | | \_
~ DEPRESSED GUTTER LINE
ELEVATION

NORMAL CURB AND GUTTER ON STEEP GRADES

MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK CATCH BASIN(BASED ON MIN. HEIGHT, H, WITH NO RISER)*

DIMENSIONS OF BOX AND PIPE TOP SLAB CU.YDS. CONC. IN BOX| BRICK MASONRY | DEDUCTIONS
PIPE | sSPAN [wiDTH [wiDTH | sPAN [MIN. HEIGHT| DIMENSIONS BARS-U BARS-V BARS-W ToTAL [ ToP [BOTTOM| TOTAL [ 8nrck uswn.[ 0%, | ONE PIPE
D A B C G H E F NO. [LENGTH| No. [LENGTH| No. [LENGTH| LBS. | SLAB | SLAB | CONC. [ INWALLS | coyorete [ C.M. R.C.
12" 3'-0" | 2'-2" - - - - 2'-9" - - - - - - - - - - -- - - - - - - - 0.281 | 0.281 0.883 1.164 | 0.020 | 0.042
15" 3'-0" | 2'-2" 3'-0" 0.281 | 0.281 0.963 1.244 | 0.031 | 0.047
18" 3'-0" | 2'-2" 3'-3" 0.281 | 0.281 1.043 1.324 | 0.044 | 0.065
24" 3'-0" | 2'-2" 3'-9" 0.281 | 0.281 1.204 | 1.485 [ 0.078 | 0.121
30" 3'-0" | 2'-2" | 3'-4" 4'-3" 1'-2" | 4'-4" 4 "-6" 3 4'-1" 3 4'-1" 45 0.1470.374 | 0.521 1.606 2.217 | 0.122 [ 0.184
36" 3'-0" | 2'-2" | 3'-10" 4'-9" 1'-8" | 4'-4" 4 '-0" 4 4'-1" 3 4'-1" 49 0.187]0.415 | 0.602 1.914 | 2.516 | 0.176 | 0.261
42" | 3'-0" | 2'-2" 4'.5" 5'-3" 1'-5" | 3'-6" 4 9" 3 3'-3" 3 3'-3"| 38 0.135[0.373 | 0.508 | 2.152 [ 2.660 | 0.240 | 0.371
48" 3'-0" | 2'-2" 5'-0" 5'-9" 2'-0" | 3'-8" 4 6" 4 3'-3" 3 3'-3"] 41 0.173]0.410 | 0.583 | 2.415 | 2.998 | 0.313 | 0.477
54" 3'-0" | 2'-2" 5'-7" 6'-3" 2'-7" | 3'-6" 4 '-0" 6 3'-3" 3 3'-3"| a7 0.211]0.448 | 0.659 2.806 | 3.465 | 0.396 | 0.595

* RISER HAS .321 CUBIC YARDS OF BRICK MASONRY PER FOOT
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BACK OF CURB

EEEE RN
%4 c . . t . c . [P

PLAN

TOP _ELEVATION

| | +

GENERAL NOTES:

FRAME, GRATE AND HOOD

SEE STD. NO. 840.03

TOP ELEVATION

Y .. 6” T

{éﬁ SEE NOTE

SECTION X-X

FRAME, GRATE AND HOOD

SEE STD. NO. 840.03

STEPS - STD. NO. 840.66

USE CLASS "B"” CONCRETE THROUGHOUT.

PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12"
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

OPTIONAL CONSTRUCTION - MONOLITHIC POUR,
12" CENTERS AS DIRECTED BY THE ENGINEER.
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

USE TYPE "E", "F" AND "G" GRATES UNLESS OTHERWISE INDICATED.

FOR 8'-0" IN HEIGHT OR LESS USE 6" WALLS AND BOTTOM SLAB. OVER
8'-0" TO 16'-0" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB. ADJUST
QUANTITIES ACCORDINGLY.

MAXIMUM DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
STD. NO. 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

IS 16'-0".
CONSTRUCT WITH PIPE CROWNS MATCHING.

CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

TOP _ELEVATION

2" KEYWAY, OR #4 BAR DOWELS AT

STEPS - STD. NO. 840.66

6”
a
o |

SECTION Y-Y

RISER HT.
VARIES =T

WHERE 30" TO 36" PIPE IS USED

RISER HT.
VARIES

WHERE 42" TO 54" PIPE IS USED
DETAIL SHOWING METHOD

OF RISER CONSTRUCTION
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WHERE 30" TO 36" PIPE IS USED
SEE NOTE T_ SECTION M-M
WHERE 42" TO 54" PIPE IS USED
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6"

#4 BARS "V"

E—I

@ EQUAL SPACES
3”

|

S -

6/!
— 115"
o _|2a| R
=] ¥
ol .__}
o
121 (%)
[a s
<[
8] C TS
>
N [=]
_ #*[wm
‘™ ©

PLAN OF TOP SLAB

6"

#4 BARS "V"
@ EQUAL SPACES

#8 "W" BARS

J
#4 BARS "U"

SECTION R-R

11/211

#4 BARS "U"
@ EQUAL SPACES
F

|_;3n
I

SECTION S-S

12"

P VAV AVAVAE

/— #4 BAR

6”

DOWEL

EXPANSION JOINTS
4'-6" | 4'-6"
I
STD. 840.03 FRAME,
{ GRATE & HOOD

\

PLAN
CURB AND GUTTER WITH CATCH BASIN ON STEEP GRADES

TOP
ELEV

6II
USE ON FLAT ) EXPANSION JOINT
GRADES 2% AND UNDER

X T

_ij“~1————¥k::?——
3,_o,,l R | NG DEPRESSED GUTTER LINE
EXPANSION JOINT AE— © F'T";""J

N~ A~

ELEVATION
NORMAL CURB AND GUTTER ON LIGHT GRADES

NORMAL GUTTER LINE
EXPANSION JOINT 6"
n
£ TOP
USE ON GRADES JOVER 2% / ELEV.

— =
| _— | DEPBESSED GUTTER LINE
10" 6'-0"
EXPANSION JOINT | | MAX. [ ] !
1!_0”
AN~ AN
ELEVATION

NORMAL CURB AND GUTTER ON STEEP GRADES

MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE CATCH BASIN(BASED ON MIN. HEIGHT, H, WITH NO RISER) *
DIMENSIONS OF BOX AND PIPE COVER CU.YDS. CONC. IN BOX| DEDUCTIONS
PIPE | SPAN [WIDTH |WIDTH | SPAN |MIN. HEIGHT| DIMENSION BARS-U BARS-V BARS-W ToTAL | TOP [BOTTOM[TOT. CONC.. ONE PIPE
D A B c G H E F NO. |LENGTH| No. [LENGTH| nNo. [LENGTH| LBS. | SLAB | SLAB |yt | C.M. | R.C
12" 3'-0" | 2'-2" - - -- 2'-9" -- -- -- - - -- -- -- -- - - -- |o0.235 | 0.772 | 0.015 [0.026
15" 3'-0" | 2'-2" 3'-0" 0.235 | 0.829 | 0.023 [0.036
18" 3'-0" | 2'-2" 3'-3" 0.235 | 0.887 | 0.033 [0.049
24" 3'-0" | 2'-2" 3'-9" 0.235 | 1.001 | 0.059 |[0.085
30" 3'-0" | 2'-2" | 3'-4" 4'-3" 1'-2" | 4'-0" 4 1'-5" 2 3'-9" 3 3'-9" 39 0.12310.321 | 1.433 | 0.092 [0.127
36" 3'-0" | 2'-2" | 3'-10" 4'-9" 1'-8" | 4'-0" 4 1'-11" 3 3'-9" 3 3'-9" | 43 0.161]0.358 [ 1.714 | 0.132 |0.178
42" 3'-0" | 2'-2" 4'-5" 5'-3" 1'-5" | 3'-2" 4 1'-8" 2 2'-11"] 3 2'-11"| 32 0.11210.318 | 1.738 | 0.180 [0.243
48" 3'-0" | 2'-2" 5'-0" 5'-9" 2'-0" | 8'-2" 4 2'-3" 3 2'-11" 3 2'-11"| 35 0.145]0.352 [ 2.052 | 0.235 |0.317
54" 3'-0" | 2'-2" 5'-7" 6'-3" 2'-7" | 3'-2" 4 2'-10" 5 2'-11" 3 2'-11"| 41 0.180[0.386 | 2.387 | 0.297 [ 0.401
* RISER HAS .228 CUBIC YARDS OF CONCRETE PER FOOT HEIGHT
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43"
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PLAN

FRAME ,,GRATE, & HOOD ASS'Y
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SECTION - AA
A e B
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1 JEE=r L
T‘ 6" 6"
31/21! 3’-0” 31/271
|

SECTION - KK

NOTE: USE TYPE "E",
UNLESS OTHERWISE NOTED.

"F" AND "G" GRATE

A

SECTION - LL

!EIIIMHIIIE -
L—1 i
ALIGN FRAME WITH INSIDE/ 1 ﬁ_
EDGE OF WALL TO ALLOW 7 olg"
FOR VERTICAL ADJUSTMENT . L‘—
WALL SECTION——~\\\‘;?§§
SECTION - BB
J—=— ©
o
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g | g
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SECTION - JJ
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1/2 | 1/211 ‘i\l
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SECTION - RR
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DETAIL SHOWING TYPES OF GRATES o'.1134" ~ <<=
USE ACCORDING TO WATER FLOW. 115" =EIo
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SECTION A-A L Qo
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. <" RAISED FLOW ARROW . 5 A
V6" HIGH 4 ~ T
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=
Y ——-— NOTES: USE CLASS "B" CONCRETE THROUGHOUT. O
PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12" |':' >
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. < < <§E
MANHOLE. SEE STANDARD 840.55 USE #4 BAR DOWELS AT 12" CENTERS = E (:EO
| FOR MANHOLE RING AND COVER w j oo
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. oot =
| IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB c (£ -
| AS SHOWN ON STD. NO. 840.00. W< -
FOR 8'-0" IN HEIGHT OR LESS USE 6" WALLS AND BOTTOM SLAB. OVER ':: OxrOs
8'-0" TO 16'-0" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB. ADJUST —r-hHF="
X QUANTITIES ACCORDINGLY. D=, O L_IIJ
MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS 16'-0". CoH<
STD. DWG. 840.45 OR 840.46 CONTROLS MAX. DEPTH IF PRECAST BOX IS USED. g U,_,) o
CONSTRUCT WITH PIPE CROWNS MATCHING. 5 I— >
INSTALL 2" WEEPHOLES AS DIRECTED BY THE ENGINEER. Y] o E
INSTALL STONE DRAINS, OF A MINIMUM OF 1 CUBIC FOOT OF NO. 78M STONE IN A ' "'DJ
POROUS FABRIC BAG OR WRAP, AT EACH WEEP HOLE OR AS DIRECTED BY THE ENGINEER. ™
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.
/2" WEEP HOLES * INCREASE THE SIZE OF THE 6" OPENING TO 8" MAX., AS DIRECTED BY THE
ENGINEER BY ADDING 2" TO THE WALL HIEGHT ABOVE THE TOP ELEVATION. ADJUST =
QUANTITIES ACCORDINGLY. =i
()
MANHOLE TO BE <
FLUSH W/ SURFACE \ o« (2 a]
F G - © x
s N y =
#4 BAR Z- © © Y, TOP SLAB © L o
TOP SLAB TOP_ELEVATION + TOP SLAB TOP_ELEVATION + GUTTER LINE S =
2ND OPENING \ o Z
— IF REQD. E— #4 BAR Z ~ g = E
6"* OPENING * ] x +—__ ’_;’ - — = O =
L —T \ - < -1 o
6 B 6" m§ %_\TOP ELEVATION o E )
| N T =
115" CLR.
|6n m 6" | I T '/‘—’—”7_/ = 101%" g 2 % g
. | ] ° N a J — PIPE WALL / <XE=
. A | , | (THICKNESS VARIESY] O R - &
| : =1 34" CLR. = T o
o o > MIN | — I
£ o o | — L | sz c',_) E =
I ~ =
+ + * SEE NOTE ] > A= Q
SECTION X-X v SECTION Y-Y PART SECTION Y-Y 2w
SHOWING DETAILS AT OPENING g |_
MIN. DIMENSIONS AND QUANTITIES FOR CONCRETE CATCH BASIN (BASED ON MIN. HEIGHT, H) oc LWl
DIM'S OF BOX & PIPE REINFORCING TOP & BOT. SLAB CU. YDS. CONC. TOTAL QUANTITIES DEDUCTION GD'FDT:Hg’\(‘JiT oc
PIPE SPAN | WIDTH | HEIGHT | BARS - W | BARS - X BARS - Y | BARS - Z DIMENSIONS IN BOX BOX & SLABS ONE PIPE OPENING (>
D A B H NO.JLENGTH [NO.JLENGTH|NO JLENGTH [NO.| LENGTH| F G |top sias|sot. suas[waLL/Fr. W] Les. Remve.] YO (v H)| c.s. R.C. | YD3 =
12" | 3'-6" | 2'-3"[ 1'-10" | 8 | 3'-8" [ 4 | 3'-0" [ 6| 4-3" | 2| 4'-3" | 4'-6" | 3'-3"| 0.207| 0.271| 0.250 47 1.046 | 0.015| 0.032 | 0.046 o
15" 3'-6" 2'-3" | 2'-1" g | 3-8"[4]| 3-0"[e6]| 4-3" |2 a-3"| 4-6"| 3-3"| 0.207| 0.271| 0.250 47 1.108 | 0.023 | 0.036 0.046 (&
18" 4'-0" 2'.8" | 2'-4" g | 5-0" 5| 3-5"[7]| 4-9"|2| a-9"| 5-0" | 3-8"| 0.275| 0.340 | 0.284 61 1.379 | 0.033 | 0.049 0.053
24" 4'-0" | 2'-8" | 2'-10" | 8 | 5'-0" [ 5| 3-5" | 7| 4'-9"| 2| 4-9" | 5'-0" | 3'-8"| 0.275| 0.340]| 0.284 61 1.521 ] 0.059 | 0.085 0.053
30" 4'-0" 3'-6" | 3-4" g | 6-2" | 5| 43" | 9| 4-9"| 2| 4-9"| 5-0"| 4'-6"| 0.353| 0.417| 0.315 77 1.916 | 0.092 | 0.127 0.053
36" | 4'-6" | 4-0"[3-10" [ 8 [ 7-7" 5] 4-9" 10| 5'-3" [ 2| 5'-3"| 5-6"| 5-0"] 0.445]| 0.510] 0.352 | 94 2.390 | 0.132]| 0.178 | 0.059 [SHEET 1 OF 2
42" [ 50" | 46" 4-4a" | 8] 9-0" 5] 5-3"[12] 5-9" [ 2| 5-9"[ 6'-0"| 5-6"| 0.547 | 0.611| 0.389| 119 [ 2.914 | o0.180] 0.243 | 0.066
48" 5'-0" 5-0"| 4'-10" | 8 | 9-8" [ 5| 5'-9”[13] 5'-9" | 2| 5'-9"| 6'-0"| 6'-0"| 0.603| 0.666 | 0.407 | 128 3.298 | 0.235 | 0.317| 0.066 840-04




DIAGONALS FOR 115" CLR =
gAgwoéE #g (B>ARS W *PLACE HANDLES A MINIMUM 8" FROM OUTSIDE EDGE AND IN A MANNER ng
b b ‘ TO AVOID REINFORCEMENT BARS AS DIRECTED BY THE ENGINEER 'E <C
< = .
=TS
T LOS22
v vV _ 2 34" RAD. co%xT=
> 10O /7 2’ = IS
= E Lu<<LLI
=I5 © . k="
- o n n (Dl—u_o_|
3|S - 2 - 3" X 14" THICK cSHZI
VARIABLE* VARIABLE* *|3 ROUND OR SQUARE o UH3cc
- CUT WASHER = .g
* A I EI—I
2 - HEX NUT [V W o
N ~— a
w 6”
-
11 #4 BARS "X" 11% 112" CLR.
o] - 12" PLACE INNER
CLR. EQUALLY SPACED CLR. DIAGONAL #4 BARS DETAIL OF HANDLE =
F WITHIN 1" OF MH =
RING TO SUPPORT TOP n
FLANGE g
PLAN COUNTERSINK PART WHERE HANDLE IS LOCATED 1" |cc
PRECAST OR CAST IN PLACE TOP SLAB AND ALLOW HANDLE TO MOVE VERTICALLY. o x
(&)
. + S =
Z w
" Ho~o
#4 BARS "Y" HANDLE|,— 1" PIPE SLEEVE § ) to-~no
= <€
— 1" PIPE SLEEVE X 5" LONG. o = 3 o
& oSZ
A =
l PART SECTION cel ¥
<T=
THRU COVER SHOWING HANDLE () I_ - @
L #4 BARS "X _l . Z = T
' EQUALLY SPACED o 6 - =24 F
SECTION V-V e o — a2 =
3 =©° -
Al
G N <o( w
o -
#4 BARS "Y" " w
14" 1 | i oc
172" CLR. EQUALLY SPACED 1727 CLR. - m
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\*l NOTES: MORTAR JOINTS 15" +/- 18" THICK.
USE CLASS "B" CONCRETE THROUGHOUT.
MANHOLE. SEE STANDARD 840.55 USE FORMS FOR CONSTRUCTION OF THE BOTTOM SLAB.
FOR MANHOLE RING AND COVER USE #4 BAR DOWELS AT 12" CENTERS.
| | DEDUCT FOR PIPE(S) FROM TOTAL CU. YDS. OF BRICK MASONRY.
PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12"
— T "| —f ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.
LIOC T 1011 1 IC_ A1 L CONCAVE TOOL ALL EXPOSED MORTAR JOINTS.
)( = )( USE BRICK OR CONCRETE BLOCK WHICH COMPLIES WITH THE REQUIREMENTS
OF SECTION 840 OF THE STANDARD SPECIFICATIONS.
t t IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.
B FOR 8'-0" IN HEIGHT OR LESS USE 6" WALLS AND BOTTOM SLAB. OVER
L] 8'-0" TO 16'-0" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB. ADJUST
QUANTITIES ACCORDINGLY.
] MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS 16'-0".
STD. DWG. 840.45 OR 840.46 CONTROLS MAX. DEPTH IF PRECAST BOX IS USED.
CONSTRUCT WITH PIPE CROWNS MATCHING.
CHAMFER ALL EXPOSED CORNERS 1".
\( DRAWING NOT TO SCALE.
* INCREASE THE SIZE OF THE 6" OPENING TO 8" MAX., AS DIRECTED BY THE
ENGINEER BY ADDING 2" TO THE WALL HIEGHT ABOVE THE TOP ELEVATION. ADJUST
PLAN MANHOLE TO BE QUANTITIES ACCORDINGLY.
FLUSH W/ SURFACE \
F
© G ©
TOP SLAB TOP ELEVATION + TOP SLAB \\(OP ELEVATION + o
2ND OPENING
- — T IF REQ'D. - P \ *
==  OPENING 6" 5 S= o §E
+ L] ]
= am —1rr=s"
. T 1 Ml
T [ L] T [ | | o T
e [ ][] [ ] | _J
{ j:: | o -
yA _L= :co :c,o ——
SECTION x-x“* \¥ﬁﬁwma SECTION Y-Y
MIN. DIMENSIONS AND QUANTITIES FOR CATCH BASIN (BASED ON MIN. HEIGHT, H)
DIM'S OF BOX & PIPE REINFORCING SLAB CU. YDS. CONC. TOTAL BRICK DEDUCTION gﬁﬁhngF
PIPE | SPAN | WIDTH | HEIGHT| BARS - W | BARS - X | BARS - Y | TOTAL DIMENSIONS IN BOX MASONRY ONE PIPE OPENING
D A B H NO.|LENGTH |NO.| LENGTH | NO.| LENGTH | LBS F G TOP SLAB|BOT. sLaB| TOTAL |PER FT. HT,TOT. FORH| C.S. R.C. | CU.YDS.
12" 3'-6" | 2'-3" | 1-10" | 8 | 3'-8"| 5| 3-4" | 7| 4'-7" 49 4'-10"| 3'-7"| 0.257| 0.321 | 0.535| 0.350 | 0.656 | 0.020 | 0.037 | 0.043
15" 3'-6" 2'-3" | 2'-1" | 8| 38-8"|5 | 3-4"| 7| 4-7" 49 4'-10"| 3'-7"| 0.257| 0.321| 0.535| 0.350 | 0.744 | 0.031 | 0.059 | 0.043
18" 4'-0" 2'-8" | 24" | 8| 5-0"|6| 3-9"| 8| 5-1" 64 5-4" | 4'-0" | 0.331[0.395| 0.658| 0.395 | 0.938| 0.044 | 0.081 0.049
24" 4'-0" | 2-8"[ 210" [ 8 | 5'-0"| 6 | 3-9" | 8| 5-1"| 64 5-4" | 4'-0" ] 0.331| 0.395| 0.658 | 0.395 | 1.136| 0.078 | 0.134| 0.049
30" 4'-0" 3'-6"| 8-4" | 8| 6'-2"| 6| 4'-7" |10| 5'-1" 81 5'-4" | 4'-10"| 0.414| 0.477| 0.795| 0.436 | 1.472| 0.122| 0.199| 0.049
36" 4'-6" 4'-0" | 3-10" | 8| 7'-7"[ 6| 5-1" [11| 5'-7" 98 5'-10"| 5'-4" [ 0.512| 0.576| 0.960 | 0.485 | 1.879| 0.176| 0.278 0.056
42" 5'-0" | 4'-6"| 4-4am | 8| 9'-0"| 6| 5-7"|13| 6'-1"| 124 6'-4" | 5'-10"| 0.620| 0.684 | 1.140| 0.535 | 2.340| 0.240 | 0.371 0.062
48" 5'-0" 5-0"]|4-10" | 8| 9'-8"| 6| 6'-1" | 14| 6'-1" | 134 6'-4" | 6'-4" | 0.679| 0.743 | 1.238 | 0.559 | 2.725 | 0.313| 0.476 0.062
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=
DIAGONALS FOR Lan o
MANHOLE #4 BARS "W 112" CLR. . = L
@ 3" C. TO C *PLACE HANDLES A MINIMUM 8" FROM OUTSIDE EDGE AND IN A MANNER TO =2
. ) L AVOID REINFORCEMENT BARS AS DIRECTED BY THE ENGINEER <|<£; .
[ Emgo
r LL._nghq =
\ V 58 3" RAD. wEZu o
= lx EFOxXO®
n|n <C —
oc > S | i = = wl
S|= 34" DIA. SMOOTH BAR Wik, O
— [am H
I3 3 SCPwugx
VARIABLE* VARIABLE* S e 2 - 3" X 14" THICK = ;
ROUND OR SQUARE <t =
* CUT WASHER N =)
\ A ! a
X 1 2 - HEX NUT L
o \:::\\\\_ 115" CLR. 6
2" #4 BARS "X" 5"
o | | | PLACE INNER
CLR. EQUALLY SPACED CLR. DIAGONAL #4 BARS DETAIL OF HANDLE
F WITHIN 1" OF MH
- - RING TO SUPPORT TOP
PLAN FLANGE
PRECAST OR CAST IN PLACE TOP SLAB COUNTERSINK PART WHERE HANDLE IS LOCATED 1"

AND ALLOW HANDLE TO MOVE VERTICALLY.

F )

#4 BARS "Y" HANDLE|(— 1" PIPE SLEEVE

////// L - 1" PIPE SLEEVE X 5" LONG.

: PART SECTION

L - THRU COVER SHOWING HANDLE
W 6II

[_ #4 BARS "X" _J

EQUALLY SPACED
115" CLR.

SECTION V-V ]

#4 BAR
G
116" CLR. , #4 BARS "Y 125" CLR. 1
6”

12"

ROADWAY STANDARD DRAWING FOR
BRICK CATCH BASIN WITH
SINGLE AND MULTIPLE PIPES

(WITH MANHOLE)12" THRU 48" PIPE

EQUALLY SPACED
T #4 BARS "X"

6”

+ — — DOWEL
SECTION W-W

SHEET 2 OF 2
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12"
TYP.

H1

T LTV T A A~

Y—=—
PLAN

TO BE POURED WITH
APPROACH SLAB

A
6”

B>

7,

6”

. 4>

SR .Lz
OUTLET PIPE \ 3" DOWEL “A"

SECTION X-X

GENERAL NOTES:

USE CLASS "B" CONCRETE THROUGHOUT.

PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" ON CENTER.
USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT
12" CENTERS AS DIRECTED BY THE ENGINEER.

USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

#4 BAR DOWELS 'B'' AT 12" CENTERS.

MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
IS 12'-0". STD. NO. 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

FOR LOCATIONS OF DROP INLET, SEE BRIDGE APPROACH SLABS IN THE STRUCTURE PLANS.

CONSTRUCT WITH PIPE CROWNS MATCHING.
DRAWING NOT TO SCALE.

DOWEL “‘B"

L #4 BAR :
fx 2 « ~ §  #4 BAR
& §
;"\'Z > > N 1 Yooy _”_
4 o 6

n
6 SEE NOTE

DOWEL "A" DOWEL "B"

SECTION Y-Y

MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE DROP INLET

CUBIC YARDS OF DEDUCTIONS
PIPE SPAN WIDTH | HEIGHT | HEIGHT CONCRETE IN BOX FOR ONE PIPE
BOTTOM | H PER H MIN.

D A B H1 H2 SLAB FT. HT. | ToTAL TOTAL C.S. R.C.
12" 3'-8" 2'-0" 2'-8" 1'-6" 0.259 0.247 0.597 0.856 0.020 0.032
15" 3'-8" 2'-0" 2'-9" 1'-9" 0.259 0.247 0.659 0.918 0.023 0.036
18" 3'-8" 2'-0" 3'-0" 2'-0" 0.259 0.247 0.720 0.979 0.033 0.049
24" 3'-8" 2'-0" 3'-6" 2'-6" 0.259 0.247 0.865 1.124 0.059 0.085
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2" WEEP HOLES

WITH GRATE & FRAME REMOVED

BRICK COPING(INCIDENTAL)

TOP ELEVATION

—

6”

STD. 840.16 FRAME

& GRATE

Pl

=~

SEE NOTE—J//

DOWEL (SEE NOTE)

SECTION X-X

GENERAL NOTES:
USE CLASS "B" CONCRETE THROUGHOUT.

PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

OPTIONAL CONSTRUCTION - MONOLITHIC POUR 2" KEYWAY OR #4 BAR DOWELS AT
12" CENTERS AS DIRECTED BY THE ENGINEER.

USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

MAX.DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS 12'-0".

STD. DWG. 840.45 OR 840.46 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

CONSTRUCT WITH PIPE CROWNS MATCHING.
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
INSTALL 2" WEEPHOLES AS DIRECTED BY THE ENGINEER.

INSTALL STONE DRAINS, OF A MINIMUM OF 1 CUBIC FOOT OF NO. 78M STONE IN A
POROUS FABRIC BAG OR WRAP, AT EACH WEEP HOLE OR AS DIRECTED BY THE ENGINEER.

CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

RN

f y #4 BAR
w
I
Yy

6”

N\

DOWEL

MAX. PIPE THIS SIDE - 18" © T

SECTION Y-Y

DIMENSIONS AND QUANTITIES FOR DROP INLET(BASED ON MIN. HEIGHT, H)
DIMENSIONS OF BOX & PIPE CUBIC YARDS DEDUCTIONS FOR
PIPE | SPAN | WIDTH |MIN. HEIGHT CONC. IN BOX ONE PIPE
TOTAL

D | A H PSLAB | FT i bk | como | R.C.
12" | 3'-0" | 2'-0" 2'-0" 0.222 0.222 0.592 0.015| 0.026
15" A 7 2'-3" i i 0.648 | 0.023 | 0.036
18" 2'-6" 0.7083 0.033 0.049
24" | /¥ 3'-0" V4 V4 0.814 | 0.059 | 0.085
30" | 3'-0" | 2'-0" 3'-6" 0.222 0.222 0.925 | 0.092 0.127
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n
4
I

Y-—

[

1 "I HI "H

!

s —-—q4—-—-Ft

Y_a—.

PLAN

WITH COPING REMOVED

STD. 840.16

BRICK COPING (INCIDENTAL)
TOP ELEVATION

GENERAL NOTES:
MORTAR JOINTS 15" +/- 18" THICK.
USE CLASS "B" CONCRETE THROUGHOUT.
USE FORMS FOR CONSTRUCTION OF THE BOTTOM SLAB.
USE #4 BAR DOWELS AT 12" CENTERS.
DEDUCT FOR PIPE(S) FROM TOTAL CU. YDS. OF BRICK MASONRY.

PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12"
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

USE BRICK OR CONCRETE BLOCK WHICH COMPLIES WITH THE REQUIREMENTS

OF SECTION 840 OF THE STANDARD SPECIFICATIONS.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

FOR 8'-0" IN HEIGHT OR LESS, USE 8" WALL. OVER 8'-0" IN HEIGHT, USE
12" WALL TO 6'-0" FROM TOP OF WALL AND 8" WALL FOR THE REMAINING
6'-0". QUANTITES TO BE ADJUSTED ACCORDINGLY.

MAX.DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS 12'-0".

STD. DWG. 840.45 OR 840.46 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.
CONSTRUCT WITH PIPE CROWNS MATCHING.
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES.

DO NOT USE BRICK MASONRY DROP INLET IN LOCATIONS SUBJECT TO
TRAFFIC.

CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

FRAME AND GRATE

1 o o R = . am =m f
T T R B 8"
/ — 1] [T
1| T
| L — [
| [ 1] [ 1] |
/—SEE NOTE 1] |
/ —
T | - | T #4 BAR
n = :C\‘
1_3 MAX. PIPE THIS SIDE - 18" (‘D' A
[ BN v 2 v avavaval
n
DIMENSIONS AND QUANTITIES FOR DROP INLET(BASED ON MIN. HEIGHT, H) 6" —= ™
DIMENSIONS OF BOX & PIPE CUBIC YARDS CUBIC YARDS DEDUCTIONS FOR DOWEL
PIPE | SPAN | WIDTH | MIN. HEIGHT| CONCRETE BRICK MASONRY ONE PIPE
BOTTOM |WALL PER| TOTAL BRICK
D A B H SLAB FOOT HT. |ytaSoMRY.iom | C-S. R.C.
12" | 3-0" | 2-0" 20" 0.268 0.313 0.522 0.020 | 0.032
15" 7 7 > 3" 0.268 0.313 0.600 0.031 | 0.047
18" > 6" 0.268 0.313 0.678 0.044 | 0.065
24" | N / 3'-0" 0.268 0.313 0.835 0.078 0.113
30" | 3'-0"| 2'-0" 3'-6" 0.268 0.313 0.991 0.122 0.170
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1" DEPRESSION
L 1'-7%8" | 1'-798" |

h
-

SECTION G-G

/7
13/16”4|L AI - 2!!

SECTION H-H

2’-3Lﬁ,'

_>|4_11/2H
:N 1L@” - 5
11 n
&0 198"~ | =—198
- T H
|
T 6 === 6
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[ 11 ( !I
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[ 11 ( 1]
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Lo\c\o ! n 1 n
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11797 1'-758]

PLAN OF GRATING

18"

"

CAST IRON

1gn L.

21/8”—’

SECTION E-E

- 3,'6” _
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| E | E
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w B | I _‘
I
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I
F—-
PLAN OF FRAME
CAST IRON
L%!L__F_ ____F_L%H
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} 21_33411 _
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SECTION F-F

1-24

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR
DROP INLET FRAME AND GRATES
FOR USE WITH STD. DWG.S 840.14 AND 840.15
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Y B — :'\
R GENERAL NOTES:
i USE CLASS "B" CONCRETE THROUGHOUT.
PROVIDE ALL GRATED DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
r———T——| ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.
| OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT
| | 44 BAR 12" CENTERS AS DIRECTED BY THE ENGINEER.
I N USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.
T L] X IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
1IN | - AS SHOWN ON STD. NO. 840.00.
Al
- MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
I | | IS 12 FEET. STD. DWG. 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.
I | | CONSTRUCT WITH PIPE CROWNS MATCHING.
-7 1 | | 17" . USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN),
N S R 6 840.20 (NOT SHOWN) OR 840.29 (NOT SHOWN).
—————— —— - SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES.
DOWEL-A CHAMFER ALL EXPOSED CORNERS 1".
- DRAWING NOT TO SCALE.
~
CONCRETE APRON <
Y ]

FLOW LINE

33" MIN. ALL SIZES

DITCH GRADE
13" MIN. /

TOP ELEVATION

TOP ELEVATION G DITCH

CONCRETE

SEE DETAIL

CONCRETE APRON

SEALANT
\ 6”

CL, HBH
CONCRETE

12"

"F" BARS

6”——. J __611
— "G" BARS
‘© ¥ @ 6" CTS. _ﬁl
’ "H" BARS
4" MIN. _—J @ 6" CTS.
1§ ‘
| |<—1L?" :
) | L |
| |
]
. l |

@ 6" CTS.

6" EXP. MAT.

DOWEL "A"
",/ SEE NOTE

— 7
SEE NOTE / i°1

SECTION X-X

) 13"
SECTION Y-Y DETAIL

(APRON SUPPORT NOTCH)
DITCH GRADE

I
| ~— GRATED D.T.
l
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ROADWAY STANDARD DRAWING FOR
12" THRU 72" PIPE

CONCRETE GRATED DROP INLET TYPE ‘A’
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! n Z
2 " 3-0 o(/)
SEE DETAIL OF APRON 13'- 8% | #4 BAR mps
SUPPORT NOTCH - SEE TOP ELEVATION e £ k<
STD. 840.17 SHEET 1 11-8 <= .
o DOWE] B‘I ZFIT o
DITCH GRADE D = HSO
7 N FOR 15" THRU 36" INLET <“55'3_);Z
o -
/ . \\ '-'J<E<Z('-'-:|:
-I - 11_011 Eomoo
= © N —
e U - o WD
- - | ¥ ST
- Ol
— . O~ W,
- ‘ . © #4 BAR = .g
OPENING — . 3-8 - | #4 BAR =
| IN WALL FOR CoNEL" G — PERMISSIBLE CONSTRUCTION JOINT _ N o
TROUGH _ ~ O
PART SECTION V-y =% PART SELTION - DOWEL -B*
- FOR 42" INLET
SINGLE FRAME & GRATE b
: —1'-7" 1'-"
w
DOUBLE FRAME & GRATES —— | X g-_
| \ | >~ i o -
- N y [ — #4 BAR (@)
1-7 ; < < 1-7" T w
| (s 1 S | e [ e [ 3 -
AN N I | S | [ | | | | (| | N | | SO O (| — —
1-3 u | I | | o o o | o | u DOWEL -B e E L
\ ‘ ‘ . [ I( JICI || [ JICI [ ][ |( ][ [ ][ ) ‘ — o
_ | Il | | S II Il | | S 1 It 1 1 ; z —
© L . QUANTITY TO BE ADDED FOR EACH 2' INCREMENT INLET OPENING é H
< } ADDITIONAL INLETS 2'-0" | 4'-0" | 6'-0" | 8'-0" | 10'-0" 12'-0"| |O A, =
! n -
r -7 CONCRETE CU. YDS. 0.191]0.417 | 0.665] 0.897 | 1.145 1.380| | © N
DOWEL-C f CONCRETE APRON CU. YDS. | 0.074]0.148 | 0.222 | 0.296]0.370 | 0.444| | 0B& ™
L -V CONCRETE APRON R < a5
Ll 1
o
MIN. DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET(BASED ON MIN. HEIGHT, H) <Z,: (o) |:l_:
DIMENSIONS OF BOX AND PIPE REINFORCING STEEL - NO. 4 BARS CU YDS CONC. IN BOX DEDUCTIONS cl,—) I.II_J
PIPE | SPAN |WIDTH| SPAN | WIDTH [HEIGHT|| BARS E BARS F BARS G BARS H |TOTAL [BOTTOM| W |H PER | appon | ToTAL |__ONE PIPE < Py
D J K L M H NO.| LENGTH | NO.| LENGTH | NO.| LENGTH [ NO.| LENGTH | LBS. | SLAB | TOTAL |FT HT C.S. | R.C. : [« i
12" | 3'-8"| 2'-0"| 38'-8"| 2’-0"| 3'-9"||—| — |—| — |—| — |—| — — | 0.362]|0.926 | 0.247| 0.395| 1.683 | 0.015| 0.024 % S
15" | 8'-8" | 2'-0" | 3'-8"| 2'-0"| 4'-0" || —| — |—| — — — |—| — — | 0.362[ 0.988| 0.247 | 0.395| 1.745| 0,023 |0.036 < w
18" ] il 4 {2043 ||[—|] — [—|] — |—=] — |—] — — |o0.362] 1.050] 0.247 4] 1.807]0.033]0.049 S =
24" / [T 7 [2-10[a-9"][8] 156 49" [—] — [—] — 27 |0.444| 1.362] 0.278 | [2.201]0.059]0.085 1]
30" / [ [ 3-8"[3-5"[5-3"|[ 8] 2-0" | 7| 4-9" [—| — [|[—| — 33 [0.502| 1.644| 0.288| [ [2.541|0.092] 0.127 oc
36" / | [ 4-0"]4-0"]5-9"]| 8| 2°-57 | 8 |4-11"[ 4| 0-9" [ 2| 4-11"| 47 [o0.560| 1.931] 0.321] [ [2.920] 0.132] 0.178 g
i [ [4'-10"]4'-10"] 6'-3" || 10] 3'-1" [ 9 | 5-7" | 4| 1'-5"| 8| 5-7" | 67 |o0.704] 2.500][0.370| | [3.677] 0.180|0.243 )
48" | |/ / 5-4"| 5-4"| 6-9"| 11| 3-7" [ 10] 6-1" | []| 1"-11"[ 4| 6'-1" | 87 | o0.823]3.013] 0.407] | 4.315[0.235| 0.317 (&)
54" | [ / 6'-0" | 6'-0"| 7'-3" || 12] 4-1" | 11| 6-7" | [ | 2'-5"| 5| 6-7" | 107 | 0.951] 3.589] 0.444]| | 5.072( 0,297 | 0.401
60" | / / 6'-6"| 6'-6"| 7'-9" || 13| 4-9" [ 12| 7'-3"[] | 3-1" [ 6| 7-3"| 135 | 1.311] 4.539] 0.494] 6.170| 0.367 | 0.495
66” i i 71_211 7!_211 8!_3H 14 51_411 14 7!_1011 i 31_711 7 7!_1011 168 1136 5.061 0537 ' 6901 0444 0.599 SHEET 2 OF 2
72" | 8'-8"| 2'-0"| 7'-8"| 7'-8"| 8'-9"|| 15| 5'-11" | 15| 8'-5" | 4 4'-3"| 8 | 8'-5" 199 | 1.500| 5.860| 0.580| 0.395| 7.868| 0.528 | 0.713 840.17




CONCRETE APRON

_——

Y—=—

SECTION X-X

TOP_ELEVATION

PLAN
FRAME AND GRATES
T
T \‘ 1| /
PP 2 NS
.| c . A . |. s\
I .| — 6” 6” .-.- : ~—
6” -:. O .. 4”_—I_—|
e )y g
_L__r;. AL 177 i
OUTLET PIPE \ "
t'3 SEE NOTE

GENERAL NOTES:
USE CLASS "B" CONCRETE THROUGHOUT.

PROVIDE ALL GRATED DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT
12" CENTERS AS DIRECTED BY THE ENGINEER.

USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

CONSTRUCT WITH PIPE CROWNS MATCHING.

MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
IS 12 FEET. STD. DWG. 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20,
840.29, AND 840.33.

SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

CONCRETE

APRON ,
Y 6” 4 "
CONCRETE APRON 4 SEALANT o

n |
SEE DETAIL !

. ‘o
N -7 4-) 14"EXPANSION
CLASS HBH A '. MATERIAL
CONCRETE LA CONCRETE
. // ANCHOR BAR

DETAIL
(APRON SUPPORT NOTCH)

SEE NOTE

MAX. PIPE THIS SIDE - 18"

SECTION Y-Y

DITCH GRADE

#4 BAR

MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET

CUBIC YARDS OF

DEDUCTIONS

12"
A avavscavavavavavanat

-
I
I
I
I
I
I

l——MEDIAN D.I. ;”_

DOWEL "A"

PIPE SPAN | WIDTH | HEIGHT CONCRETE IN BOX FOR ONE PIPE
BOTTOM | H PER | H MIN.

D A B H oTTOM | M PER RN | ToTAL | c.s. R.C.
12" | 3'-8" | 2-0" |2-6" |0.362 |0.247 | 0.597 | 0.958 | 0.020 | 0.032
15" | 3'-8" | 2-0" | 2'-9” |0.362 | 0.247 | 0.659 | 1.021 | 0.023 | 0.036
18" | 3'-8" | 2-0" |3-0" |0.362 | 0.247 | 0.720 | 1.082 | 0.033 | 0.049
24" | a-8" |2-0" |3-6" |0.362 |0.247 |0.865 |1.227 | 0.059 | 0.085
30" | 3-8" |2-0" |4-0" |o0.362 |o0.247 |0.988 |1.350 | 0.092 | o0.127
36" | a-8" |2-0" |4-6" |0.362 |0.247 |1.112 |1.474 |o0.132 |o0.178

5
=P
e <
o
e
Z -
u3zsz
KCxCs
=0
Ll
D=, O
ool
SCPmns
Z .g
< =a
(a1
IC? w o)
- O
(o]
Ll
a.
«
L
-
s
L
|
=
< o
[ Y. TS
n © ¢
z&?
o‘ag
zaz
I TT
D =
<<
5"
E% S
o
oc b=
11}
oc
(& ]
=
o
(& )]

SHEET 1 OF 1

840.18




1!_771

CONCRETE APRON

_——

Y—=—

GENERAL NOTES:

USE CLASS "B" CONCRETE THROUGHOUT.

PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT
12" CENTERS AS DIRECTED BY THE ENGINEER.

USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
AS SHOWN ON STD. NO. 840.00.

CONSTRUCT WITH PIPE CROWNS MATCHING.

MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS
12"-0". STD. DWG. 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20,
840.29, AND 840.33.

SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.

CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

PLAN
CONCRETE
APRON
[ FRAME AND GRATES SEE DETAIL 6" o
4" SEALANT 17
\ ~TOF ELEVATION CONCRETE APRON | —-I =>
i — / ' 5] =1\ 147 expanston
T A o i I 4
) . A g L w 6"—Tk: B 3 B 6" CLASS "B e I MATERIAL
. . - 6" 6" - : -I_V \-—l'. L == =2 CONCRETE s, } CONCRETE
e 1 — | R ~/ TANCHOR BAR
6 —+= . /«— OUTLET PIPE -
1 . ~t=-a" 4"—t=] -
u — T K R ..
1 r;.V.-'S.ﬁ\"S;_ ”'?I rgﬁz" . 7 DETAIL
OUTLET PIPE \ Ls" & SEE NOTE —
SEE NOTE MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH)
SECTION X-X SECTION Y-Y
DITCH GRADE
-
o T — #4 BAR
MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET 1ol . 7
o I 11 .
CUBIC YARDS OF DEDUCTIONS I - :
PIPE | SPAN | WIDTH | HEIGHT CONCRETE IN BOX FOR ONE PIPE o Lo -
BOTTOM | H PER | H MIN. o , '=—GRATED D.I.
D A B H ot et it | Total | TOTAL | c.s. R.C. K
12" 3-8" [2-0" [1-8" |o0.362 [0.247 [ 0.391 |0.753 [0.020 [0.032 6" —~—]
15" 3'-8" [2-0" [1"-11" Jo0.362 [0.247 [o0.453 [o0.815 [0.023 [0.036
18" 3'-8" [2-0" [2-2" lo0.362 [0.247 |o0.515 [0.877 [0.033 [0.049 DOWEL "A"
24" 3'-8" [2-0" [2-8" [o0.362 [0.247 [o0.659 [ 1.021 [0.059 [o0.085 -
30" 3'-8" 2'-0" 3'-2" 0.362 0.247 0.782 1.144 0.092 0.127
36" 3'-8" |[2-0" [3-8" [0.362 [0.247 [o0.906 [1.268 [0.132 [0.178
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GRATE AND FRAME

BRICK
MASONRY
WALL

BRICK MASONRY

NOTE:

CONSTRUCTION

™ — ANCHOR

Wi i 24 o Wik YA U4 g) —THREADED
| _— ANCHOR i} ANCHOR
GRATE AND FRAME GRATE AND FRAME E 1" DIA.
4 APPROVED
CONCRETE T EPOXY
WALL
PRECAST
Gahere
~ ~
~X ~X
CONCRETE PRECAST CONCRETE
CONSTRUCTION CONSTRUCTION

DETAIL SHOWING ANCHORAGE OF
FRAME FOR GRATED DROP INLET

CONSTRUCT GRATED DROP INLET TO COINCIDE WITH NORMAL

OR SUPERELEVATED

3/8”

—
O

| 10"

CONSTRUCTION
L —
//W ]
s s e - ||~ BRICK MASONRY |
4" CONSTRUCTION

|——

13/4.” |

MASONRY ANCHOR

38" DIA. BOLT WITH PLATE

N

CONCRETE ANCHOR

SHOULDER OR PAVEMENT SLOPE.

PRECAST
CONCRETE
CONSTRUCTION —

—~—— CONCRETE

PRECAST

FRAME AND GRATE INSTALLATION

34" DIA. BENT BAR

CONCRETE ANCHOR
38" DIA. BENT BAR

FOR NORMAL CROWN AND
SUPERELEVATED SECTIONS

1-24
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GENERAL NOTES:
USE CLASS "B" CONCRETE THROUGHOUT.

JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID CONCRETE
r— —_—— — T — — |7 BLOCKS MAY BE USED IN LIEU OF CLAY BRICKS.

I

|

<
|
1'-6"

-T— #4 BAR PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" ON CENTER.

USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.

R USE #4 BAR DOWELS AT 12" CENTERS.
)( « USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

| IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
| AS SHOWN ON STD. NO. 840.00.

_ CONSTRUCT WITH PIPE CROWNS MATCHING.

1.6" Vo 6”——'——| MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS
L= 1-6 12'-0". STANDARD DRAWING 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.
_l__ T - I _ DOWEL _A USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20,
—_— 840.29, AND 840.33.
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
> CHAMFER ALL EXPOSED CORNERS 1".
CONCRETE APRON Y < DRAWING NOT TO SCALE.

|
TOP_ELEVATION ¢ pITeH 28283“5
TOP ELEVATION | SEE DETAIL

DITCH GRADE |

33" MIN. ALL SIZES |

—13" MIN. _ ! — CONCRETE APRON
- e SEALANT
“ I K " E ,,BARS ﬁ
) =1 s, ey 2"4/@ 6" CTS. | - 8
" e Q" ~— = N "
- i "G" BARS % ° - i A Tﬁ"?—vé% © CONCRETE 2 -~
® @ 67 CTS. p T T
"H" BARS 4 - -
} -
@ 6" CTS. T %
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T on T - 1@ 6" CTS.
B ]_ T _ - - \ 4"
1 n , 1
L_1 & | 8"~ 8" MASONRY A
T ] ANCHOR N MAT .
L | 2 ] DOWEL "A"
- L ~"SEE NOTE BRICK

| WALL \\\\
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| iOT LSII

SECTION Y-Y DETAIL

DITCH GRADE (APRON SUPPORT NOTCH)

SECTION X-X

||
||——GRATED D.I.
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13'-834" 3'.0"
SEE DETAIL OF APRON DITCH GRADE 118" B — 44 BAR
SUPPORT NOTCH - SEE i
SHEET 1 21"
\ n n
/ N FOR 12" THRU 36" INLET
—= , . . ] =
_,_J] =c° Z\II ‘C:I 8”
- - gl © -
\ ©
B1- e S IS ™ — ~
n - > -4 @ #4 BAR
—_—l. T - 3" DOWEL"C" —
= ] OPENING — DOWEL"C" —
IN WALL FOR
F TROUGH DOWEL B2 PART SECTION U-U DOWEL -B2
= \/
PART SECTION V-V <<Sm&EmME&%ME
_1,-6”
g DOUBLE FRAME & GRATES I I
= \ I~
| |
| N\, X 1
- ! " T Y o~ N\
] 1-6 ) B B B B B [
| [ I ] [ ](fCT ] [ I i C ] [ I I
u I — [ — — il | U
[ I ] [ | ] [ I 111l ] [ I |l ][ ]
| — R — —
DOWEL-C ‘ ) [ .| e e | ‘
e i [ Il | | S ] ! | I | Il T | I | Il 1 1"6”
L I
QUANTITY TO BE ADDED FOR EACH 2' INCREMENT INLET OPENING N
ADDITIONAL INLETS 2'-0" | 4'-0" | 6'-0" | 8'-0"| 10"-0"| 12'-0" ?
CONCRETE CU. YDS. 0.191 [ 0.417 | 0.665| 0.897 | 1.145 | 1.380 -
CONCRETE APRON CU. YDS. [ 0.065|0.132| 0.198| 0.263|0.329 | 0.395 -V CONCRETE APRON
r 1
DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET (BASED ON MIN. HEIGHT, H)
DIMENSIONS OF BOX AND PIPE REINFORCING STEEL - NO. 4 BARS CU.YDS. CONC. CU.YDS. BRICK BE&SK DED%%;EONS
PIPE| SPAN [WIDTH| SPAN | WIDTH|HEIGHT|| BARS E BARS F BARS G BARS H | -\ IN BOX MASONRY IN BOX| ~o\e ONE PIPE
BOTTOM
D J K L M H |[NO.| LENGTH|NO.| LENGTH | NO.| LENGTH |NO.| LENGTH | LBS. | TOP H |HPER|ToTAL| C.S.| R.C.
12" | 8'-8" | 2'-0" | 8'-8"|2'-0" [ 3'-9"|[|[—| — |—| — |—| — |—| — — — 0.308| 0.351| 0.659 | 1.301 0.346 1.960| 0.020] 0.032
15" | 3'-8" [2'-0" | 3'-8" | 2'-0" | 4'-0" || —| — |—| — —| — |—=] = — — 0.308| 0.351|0.659 | 1.407 | ABOVE | 2.066| 0.031| 0.047
18" / 4| 4 20|43 ||—| — |—| — |—|] — |—| — — — | 0.308 4]0.659] 1.471|MIN H [ 2 130] 0.044] 0.065
24" / [T 7 Je-107]a-9" 8] 13" [6 ] a-9" |—] — [—] — 26 |0.185 | 0.386 [ T0.922] 1.646] 0.346| 2.568] 0.078] 0.113
30" [ [ 13-8"]3-5"[5-3"[[8] 1-10"[ 7| 40" [—] — [—] — 32 [0.301| 0.410] [ [1.062| 1.936] 4 | 2.998| 0.122] 0.170
36" / / 3'-10"|3'-10"|5'-9" || 8 | 2'-3" | 8 | 4'-10"| 4 | 0'-7" | 2| 4'-11"| 46 |0.374 | 0.494 / 1.219| 2.187 / 3.406| 0.176| 0.238
a2" | ] [ J4-6"[a-6"[6-3"[10] 2-117[ 9| 5-7" | 4] 11-3"| 3| 5-7" | 68 [0.555[0.630] [ [1.536[ 2.717] [ | 4.253[ 0.240] 0.323
ag" | | / 5-0"[5-0"[6-9"[[11] a-5" [10] &-1"| []| 1-9"[ 4] 6-1"| 87 [0.705]0.743] | 1.799 | 3.221| H 5.020| 0.313[ 0.422
54" | [ / 5-6"|5-6"|7-3" [ 12| 8-11"[ 11| 6-7" | [ | 2-3" | 5| 6'-7" | 108 [0.868 | 0.865] | 2.084 | 3.786| | 5.870| 0.396] 0.535
60" |/ / 6-2"[6-2"[7-9" [[13| 4'-7" |12]| 7-3" [[ | 2-11"| e | 7/-3" | 135 [1.104] 1.042] | 2.497] 4.701| [ 7.198| 0.489] 0.660
66" |y ’ 6-9" [ 6'-9"|8-3"|[14] 5-27 |14 7°-10" |f 3'-6" | 7 | 77-10"| 168 [1.328 [ 1.210]f 2.889| 5.189] f 8.078| 0.591) 0.798
72" | 3'-8"| 2'-0" | 7'-4" | 7'-4" | 8'-9" || 15| 5'-9" |15]| 8'-5" | 4 4'-1" | g8 | 8'-5" 198 |1.569 | 1.391| 0.351| 3.311| 5.954| 0.346| 8.905| 0.704| 0.950
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! n
. i =
Y 1-6 GENERAL NOTES: Sw
USE CLASS "B” CONCRETE THROUGHOUT. = :
JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID CONCRETE BLOCKS MAY << ,f = .
BE USED IN LIEU OF CLAY BRICKS. = ,I(IEQ
PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" ON CENTER. USE STEPS L I g_) =
X X WHICH COMPLY WITH STD. DRAWING 840.66. o CD:__>_ hT
USE #4 BAR DOWELS AT 12" CENTERS. W<c=w —
FoZIos
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. <°x°O
IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB AS SHOWN =0
ON STD. NO. 840.00. D= O
—
. CONSTRUCT WITH PIPE CROWNS MATCHING. g ©un é
1'-
6 MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS 12'-0". = . -
STANDARD DRAWING 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED. = E =
USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20, 840.29, [V w e
CONCRETE APRON —— AND 840.33. — [
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
CHAMFER ALL EXPOSED CORNERS 1".
Y<— DRAWING NOT TO SCALE.
-
PLAN m
SEALANT w
FRAME AND GRATES CLASS "B" o w
CONCRETE
\ CONCRETE APRON 4" 4" CONCRETE 5 >
DITCH GRADE — APRON
\ \ ,—TOP ELEVATION SEE DETAIL L
. / g &
TS e — ' e S Y 47 3%\ 14" EXPANSION > - W
N — A 11 N B i Y BRICK e MATERTAL = W5
< _I 8" 8" o T - \”/ MASONRY - MASONRY = Jd A
[ I Y I S s N "~/ ~ANGHOR é = o
6" ae | ~—OUTLET PIPE S o -
| , [ _ 1 —— ©
R il ¥ R s e 0o o
SEPRLFLHIAEHIIE S SRR DN DETAIL S(:o
3 ' 1
SECTION X-X SEE NOTE 6" | MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH) oo E
SECTION Y-Y Z0 T
5 a -
DITCH GRADE > II.I—J PN
<C < A
_ #4 BAR =
- (]
P T X < O
MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET ol I « 8 v
1ol 1 11 T
CU. YD. OF |CU. YD. OF BRICK DEDUCTIONS I -
PIPE | SPAN | WIDTH | HEIGHT Joyg g | MASONRY IN BOX | TOTAL | FoR ONE PIPE . by (&)
CU. YD. [ 1 X oy st
BOTTOM | H PER o y =—GRATED D.I. 6"
D A B H TOTAL H | IN BOX | ¢.s. R.C. oc
SLAB |FT. HT. [+ 4]
12" 3'-8” [2-0" [2-6" [0.309 [0.346 [0.836 | 1.145 [0.020 |o0.032 -
15" 3'-8" | 2-0" [2-9” [0.309 [0.346 |0.923 | 1.232 | 0.023 | 0.036 DOWEL A~
18" 3'-8” [ 2-0" [3-0" [0.309 [0.346 [1.009 [ 1.318 [0.033 [o0.049
24" 3'-8” [2-0" [3-6" [0.309 [0.346 | 1.211 [ 1.520 [0.059 [o0.085
30" 3'-8" 2'-0" 4'-0" 0.309 0.346 1.384 1.693 | 0.092 0.127 SHEET 1 OF 1
36" 3'-8" |2-0" |4-6” [0.309 |0.346 |1.557 | 1.866 | 0.132 | 0.178 840.27
| ]




1,'6”

CONCRETE APRON ———

Y—=—

GENERAL NOTES:

USE CLASS "B" CONCRETE THROUGHOUT.

JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID CONCRETE BLOCKS MAY
BE USED IN LIEU OF CLAY BRICKS.

PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" ON CENTER.
WHICH COMPLY WITH STD. DRAWING 840.66.

USE #4 BAR DOWELS AT 12" CENTERS.
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB AS SHOWN
ON STD. NO. 840.00.

CONSTRUCT WITH PIPE CROWNS MATCHING.

MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION IS 12'-0".
STANDARD DRAWING 840.45 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20, 840.29,
AND 840.33.

SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.

USE STEPS

PLAN
SEALANT
FRAME AND GRATES CLASS "B "
T CONCRETE APRON 4 CONCRETE 4" CONCRETE
DITCH GRADE “‘\\\\\\\\\ \ |~ TOP ELEVATION SEE DETAIL APRON
) 3 | / o > ik N U
T = — — — — — — =Y Ty s W 3% 14" EXPANSION
N .. A K 7.1 « 8" B . 8" BRICK . MATERIAL
i ;J 8" 8" - \\\.9“ [ MASONRY - MASONRY
I 4] L ~/ —ANCHOR
6" s 6" | /~—OUTLET PIPE —
[ , R
. ..D.'. ...P.'. et .o ...Pl;\ rss .-'. -. j’:. .- S . AN
. L. ~_DOWEL "A" - DETAIL
3” "
SECTION X-X SEE NOTE MAX. PIPE THIS SIDE - 18 (APRON SUPPORT NOTCH)
SECTION Y-Y
DITCH GRADE
b T
1 5
MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET : | : =
(U. Y0. OF [CU. YD. OF BRICK DEDUCTIONS o I TH
PIPE | SPAN | WIDTH | HEIGHT o1y gox | MASONRY IN BOX CEOT¢B FOR ONE PIPE P ¢! :
. YD. I~ MEDIAN D.I. §
BOTTOM | 4 PER ' ! L B S
D A B H SLAB |FT. nT. |TOTAL H IN BOX | c.s. R.C. o
12" 3-8” |2-0" |1-8" |0.309 |0.346 |0.548 | 0.857 | 0.020 | 0.032
15" 3'-8" | 2-0” |1-11" |0.309 | 0.346 | 0.634 | 0.943 | 0.023 | 0.036 "an
DOWEL A
18" 3-8" | 2-0" |2-2" |0.309 |0.346 | 0.721 | 1.030 | 0.033 | 0.049 DOWEL A~
24" 3'-8" | 2-0° |2-8" |0.309 |0.346 |0.923 | 1.232 | 0.059 | 0.085
30" 3-8” | 2-0" |3-2" |0.309 |0.346 |1.096 | 1.405 | 0.092 | 0.127
36" 3'-8" | 2-0" |3-8" |0.309 |0.346 |1.269 | 1.578 | 0.132 | 0.178
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34"~

<_3/4”

e

114"

]

—“}*1'-11%”|

21/4-”

21_03/411 |

FRAME ELEVATION X-X

21_2 %u

2?/16 "

GRATE ELEVATION Y-Y

NOTE:
SEE STD. DWG. 840.25
FOR FRAME ANCHORAGE.

214" =

1
34"k

11/2H

1
347}

-~ 2"
:v_
L]

4" o w
E%FOR 38" DIA. BOLT
FRAME ELEVATION Y-Y

174 2wh

116 Lo fe—

GRATE SECTION X-X

4'-0"
% e 1/8 " | 3/4 "
— Y
1 1
N |
)t(
U L
Y-<_ 1/8”
PLAN
21/8”
21/8”
21/8”
21/8”

31_101/2” !

4!_0”

FRAME SECTION X-X

2% "

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-24

ROADWAY STANDARD DRAWING FOR
FRAMES AND NARROW SLOT FLAT GRATES
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CAST IRON OR STEEL GRATE AND FRAME

——A

SEE PLANS FOR PIPE
MATERIAL, DIAMETER AND

OR LOCATION

JE— » / FABRICATE THE GRATE SECTION(S) TO FIT THE OPENING INDICATED IN THE PLANS.
ol %ol T T T e e T e PR O T + \n!
28 {___ e T AT O R LENGTH OF aais OB T GVeR, ap oafs LEse ThAN s oG
T TIREIR IR AR AT AP g nnm
. P INCLUDE THE COST OF ALL REINFORCING STEEL IN THE CONTRACT UNIT PRICE PER
© EACH FOR MASONRY DRAINAGE STRUCTURES.
SEE INSET ‘A’
_>_c DESIGN THE GRATES TO MEET HS-20 LOADING.
——-A PROVIDE GRATES WITH A MINIMUM CLEAR WATERWAY OPENING OF 50in2 PER 1'-0"
LENGTH OF GRATE.
VARIABLE LENGTH GRATE WITH FRAME
*SEE GENERAL NOTES ADDITIONAL PER LINEAR FOOT QUANTITIES MAY BE USED TO ADJUST QUANTITIES FOR
LENGTH INCREASE OR DECREASE AS INDICATED BY THE PLANS (SEE CHART BELOW).
PLAN VIEW
—»—D
‘Al n
AA BARS @ 12" CTS.
[ ——— T T T T T T T T T T T T T T 7T 1 'C' BARS PLACED
Rttty gz 1 T [p7 HORIZONTALLY
%_ B B B B | | |
AW 4 =1=I7T
\ \G' BARS PLACED MIN. SLOPE 0.3% '‘B' BARS @ 12" CTSY H’S || —B3! BARS @ 12" CTS. BILL OF MATERIAL
HORIZONTALLY —— 'B3' BARS @ 12" CTS.— _:C(x‘, %ﬁgsé % 1122,' ((;:TI'SS QUANTITIES BASED ON
A3 BARS @ 127 CTS 5 ' 30' GRATE LENGTH
SECTION ‘B'B, (Y \ 1 "
SEE INSET 'A B4' BARS @ 12" CTS. BAR NO. SIZE [LENGTH| WEIGHT
'A5" BARS 7 "
SEE PLANS FOR PIPE @ 12" CTs. A 28 5 G 8-1io 114.4
MATERIAL, DIAMETER AND A3 4 5 5-8 23.6
OR LOCATION 2'-8" A4 10 5 5'-0" 52.2
36" A5 4 5 |3-10"] 16.0
- ' " " g _ N B 7 5 30'-0"] 219.0
4518 2.6/ 6" , 4" 2-6 L
__I /_ — ] I 6” 1!_6H 6”
i} A A A B3 6 5 6-0"| 37.5
© 1 © 8. [16f |6 B4 5 5 |2-10"] 14.8
7 ] - I — = Y

ol % —J [ 27CLR. ,__:?—‘A# BARS ™ L 4 § c 6 5 2'-0 12.5

oS ‘A4’ BAR o {W TYP. -

Nl - + - - ( ) TOTAL REINF. STEEL 1lbs. 490.0
- 41} © @ | | CLASS 'B' CONC. cu. yds. 3.30
© 17 \\ ADDITIONAL CONCRETE PER

R S 1 ! '.g"
. SECTION ‘'A-A SECTION 'C-C’ A FT. IN CU. YDS. OVER 3'-6 0.22
< ‘A3’ BARS ‘B3’ BARS 12" 6" |
MIN. OVERLAP PER LINEAR FOOT QUANTITY ADJUSTMENTS
INSET \AI R FOR DRAINAGE STRUCTURES DEVIATING
_ PROVIDE FRAME ANCHORS AT A MAXIMUM R © = FROM THE 30’ GRATE LENGTH
o'.o" OF 2-0" CENTERS WITH A MINIMUM OF g 18" ~ e A ; s la-11"] 2.1
4 ANCHORS PER FRAME. \ h o . m :
.- F - B 7 5 1'-0 7.3
o'.g" . Nl o o = CLASS 'B' CONC. cu. yds. 0.10
© < W BAR @ 12" cTs.— | R ©
‘I »q‘ . '.. N ° . 9, . ~I
o 'B' BAR @ 12" cTS.— | -\ -2 .. -
° ° o g"
E w 12/] -
(s} 12”
\ !

GENERAL NOTES:

ALL MASONRY COMPONENTS OF THIS DRAINAGE DEVICE (EXCLUDING PIPE) ARE TO
BE CONSTRUCTED WITH CLASS 'B' CONCRETE AND PAID FOR AT THE CONTRACT
UNIT PRICE PER EACH FOR MASONRY DRAINAGE STRUCTURES.

PAY FOR THE GRATE AND FRAME FOR THE DRIVEWAY DROP INLET AT THE CONTRACT
UNIT PRICE PER LINEAR FOOT FOR GRATE WITH FRAME, DRIVEWAY DROP INLET.
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E =
Cw
" A , ,——OPTIONAL MANHOLE >
6 ! ! 6 l— <
| : <<= .
GENERAL NOTES: ZxrITo
Y —= 6" =C CHAMFER ALL EXPOSED CORNERS 1". w j S_D(,E, =
| L USE CLASS "B" CONCRETE THROUGHOUT. O&)w e
Z -
-1 OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR W <C F Lo
<
z =27 L - D f #4 BAR DOWELS AT 12" CENTERS AS DIRECTED BY THE ENGINEER. 'EOQ:OCD
T <E. . = =
* —— - 7 #]aSw ?— —— * slog | ™ USE FORMS TO CONSTRUCT THE BOTTOM SLAB. c'T) |:I_: = % L
o [7p][m]
iE [ ; " ggﬁ IF REINFORCED CONCRETE PIPE IS SET IN BASE SLAB OF BOX, ﬂ:%l—l ;:'
N %y S __() 32 . ADD TO BASE AS SHOWN ON STANDARD NO. 840.00. oCwgx
N /] <|w © = . H
— = A #* l PROVIDE ALL JUNCTION BOXES OVER 3'-6" IN DEPTH WITH STEPS < - 5
. 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66. Y [aE
: o Py )
6| : 3 = ADJUST THE STEEL, CONCRETE AND BRICK MASONRY QUANTITIES ™~
TO INCLUDE THE ADDITION OF THE MANHOLE (I.E. DIAGONAL BARS
Y——-— SEE STANDARD 840.54 ——C SHORTENED AROUND OPENING IN TOP SLAB, ADDITIONAL VARIABLE
PLAN FOR MANHOLE COVER & FRAME HEIGHT BRICK MASONRY, OPENING IN TOP SLAB.)
OPTIONAL SPACED 6"
c. 10 C. MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP
ELEVATION IS 12'-0". STANDARD DRAWING 840.45 OR 840.46
. /?gﬁgﬂg ESAHEEQ CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.
6" COVER TO SURFACE
L] L] ELEVATION MAX. 1’
= = - vi |# _ #4 BAR o
- 1 m o X
%n . > . - L °
Cxprer — o o (R "\ OUTLET PIPE P R |_‘_ B o o0
L /— of & o] o
— =2
6" EORF |T1V2 R \ ey E = Ia'_"
' O H
SECTION ' < Hao
C-C OR D-D DOWEL o h-
(o]
QZ o
-
DIMENSIONS AND QUANTITIES FOR CONCRETE JUNCTION BOXES a - @:r)
=
i DIMENSIONS OF BOX AND PIPE REINFORCEMENT TOP SLAB CUBIC YARDS TOTAL QUANTITIES | DEDUCTIONS FOR ONE| | < w L
6" ’ PIPE SPAN WIDTH | HEIGHT BARS "A" DIMENSIONS IN BOX BOX AND SLABS PIPE CU.YDS. - - —
— = 14" X 6" TOP BOTTOM | WALL/ LBS. |CU. YDS é W =
i R EXP. JOINT D A B H NO.  |LENGTH E F SLAB SLAB  |fT. oF HT.| REINF |wIn. "m"| C-S- R.C. : S g
15" " '9” 12" 2'-0" | 2'-0" 2'-3" 12 2'-9" 3'-0" | 3'-0" 0.167 | 0.167| 0.185 22 0.750 | 0.015 | 0.024 % =
. " 15" 2'-3" | 2'-3" 2'-6" 12 3'-0" 3'-3" [ 3'-3" 0.196 | 0.196| 0.204 24 0.902 | 0.023 | 0.036 < O
G_l A’ ol /| T 18" 2'-6" | 2'-8" 2'-9" 14 3'-3" 3'-6" | 3'-8" 0.227 | 0.227 | 0.222 30 1.065 | 0.033 | 0.049 8 o
B ’I 24" 3'-0" | 3'-0" 3'.3" 16 3'-9" 4'-0" | 4'-0Q" 0.296 | 0.296 | 0.259 40 1.434 | 0.059 | 0.085
. B I
ﬁ_\. =] 30" 3'-6" | 3'-6" 3'-9" 18 4'-3" 4'-6" | 4'-6" 0.375 | 0.375 | 0.296 51 1.860 | 0.092 | 0.127
N © . N . 41_ ] 41_ n 41_ ] 41_ " 51_ [l 51_ " 4 4 . 4 i . 17
: 177 36" 0’ 0 3’ 20 9 0" 0 0.463 | 0.463 | 0.333 6 2.341 | 0.132 | 0.178
6" SEE NOTE ﬁ | DOWEL 42" 4'-6" | 4'-8" 4'-9" 22 5'-3" 5-6" | 5'-6" | 0.560 | 0.560 | 0.370 77 2.878 | 0.180 | 0.243
48" 5'-4" 5'-4" 5'-3" 26 6'-3" 6'-4" 6'-4" 0.743 0.743 0.407 111 3.623 | 0.235 0.317
SECTION Y-Y 54" 5'-10" | 5'-10" | 5'-9" 28 6'-7" | 6'-10"| 6'-10" | 0.865 | 0.865 | 0.444| 126 4,283 | 0.297 | 0.401
60" 6'-6" | 6'-6" 6'-3" 30 7'-3" 7'-6" | 7'-6" 1.042 | 1.042 0.481| 145 5.090 | 0.367 | 0.495
— = SHEET 1 OF 1
66 71" | 7 6'-9" 7'-10" | 8'-1" | 8'-1" 1.210| 1.210| o0.518| 169 5.917 | 0.444 | 0.589
840.31




8”

///——-OPTIONAL MANHOLE
8”

SEE STANDARD 840.54
FOR MANHOLE COVER & FRAME

OPTIONAL

BRICK MAY BE USED TO
ADJUST FRAME & COVER
//F_TO SURFACE ELEVATION MAX.

8”
X
Y-
PLAN
6_”
| L]
Rz 5.0 7
14" .|| I :0’) ||

Il ,OUTLET PIPE

\

| 5 = ——
) amremre wia arare A | () a
INLET PIPE ~ .'_' — _2-'_\
SECTION X-X
SEE STANDARD 840.54
FOR MANHOLE COVER & FRAME
BRICK MAY BE USED TO
. ADJUST FRAME & COVER
6" # /_TO SURFACE ELEVATION MAX.
L ] 14" X 8" EXP. JOINT
FA) D O 7
1/4” 9" |
Il B Il
6" [ QQ I T
Il
B
v S . N \|
. . '-TT -
6" 3"l | poweL
SECTION Y-Y

3" f—

——0

1

GENERAL_NOTES:
CHAMFER ALL EXPOSED CORNERS 1".

USE CLASS "B" CONCRETE THROUGHOUT.

USE #4 BAR DOWELS AT 12" CENTERS.
MORTAR JOINTS 1" + 1g" THICK.

CONCAVE TOO ALL EXPOSED JOINTS.

USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4"
SOLID CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICK.

P
*l@o P l)'x »j ! | 1 n " ' n
9la o L\ S . FOR 8'-0" IN HEIGHT OR LESS, USE 8" WALL. OVER 8'-0" IN
52" REA\ _f\, / : HEIGHT, USE 12" WALL TO 6'-0" FROM TOP OF WALL, AND 8" WALL
I [N 94 | FOR THE REMAINING 6'-0". ADJUST DIMENSIONS AND QUANTITIES
3 A ; ACCORDINGLY.
} { Lo 1 IF REINFORCED CONCRETE PIPE IS SET IN BASE SLAB OF BOX,
ADD TO BASE AS SHOWN ON STANDARD NO. 840.00.
J 3"_—| - 8 b PROVIDE ALL JUNCTION BOXES OVER 3'-6" IN DEPTH WITH STEPS
© = C 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66.
#4 BARS A ADJUST THE STEEL, CONCRETE AND BRICK MASONRY QUANTITIES
SPACED 6 TO INCLUDE THE ADDITION OF THE MANHOLE (I.E. DIAGONAL BARS
C. To C. SHORTENED AROUND OPENING IN TOP SLAB, ADDITIONAL VARIABLE
HEIGHT BRICK MASONRY, OPENING IN TOP SLAB.)
MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP
N I ELEVATION IS 12'-0"”. STANDARD DRAWING 840.45 OR 840.46
1! I | CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.
= 5.0 7
HEADER I |
COURSES EEEEEEEEN y
L1 | ] #4 BAR
u H
z Z . ~  f
L] |:{ S
. L. R 6" EOR F I 112" __ém
16" SECTION o't
DIMENSIONS AND QUANTITIES FOR BRICK JUNCTION BOXES
DIMENSIONS OF BOX AND PIPE | pc1NFORCEMENT TOP SLAB CUBIC YARDS DEDUCTIONS FOR ONE
PIPE | SPAN | WIDTH | HEIGHT BARS DIMENSIONS  ["cong. [ BRICK MASONRY PIPE CU.YDS.
TOP & MIN. |WALL PER
) D A B H NO. LENGTH E F BOTTOM | HEIGHT| FT. HT.| C.S. R.C.
CU. YD.| cu. YDJ cu. yb.
12" 2'-0" 2'-0" 2'-3" 12 3'-1" | 3'-4" | 3-4" | 0.412 | 0.591 | 0.263 | 0.020 | 0.032
15" 2'-0" 2'-0" 2'-6" 12 3'-1" | 3'-4" | 8'-4" | 0.412 | 0.657 | 0.263 | 0.031 | 0.047
18" 2'-4" 2'-4" 2'-9" 14 3'.5" 3'-8" | 3'-8" | 0.498 | 0.814 | 0.296 | 0.044 | 0.065
24" 3'-0" 3'-0" 3'-3" 16 4’1" | 4'-4a" | 4'-4" | 0.695 1.176 | 0.362 | 0.078 0.113
30" 3'-4" 3'-4" 3'-9" 16 4'-5" 4'-8" 4'-8" 0.807 1.481| 0.395 0.122 0.170
36" 4'-0" 4'-0" 4'-3" 20 5-1" | 5'-4" | 5-4" | 1.053 | 1.959 | 0.461 | 0.176 | 0.238
42" 4'-g" 4'-g" 4'-9" 22 5'.9" 6'-0" | 6'-0" 1.333 | 2.503 | 0.527 | 0.240 | 0.323
48" 5'-4" 5'-4" 5'-3" 26 6'-5" | 6'-8"| 6'-8" | 1.646 | 2.940 | 0.560 | 0.313| 0.422
54" 5'-10" | 5'-10" 5'-9" 28 6'-11" 7'-2" 7'-2" 1.902 | 3.502 0.609 0.396 0.535
60" 6'-6" 6'-6" 6'-3" 30 7'-7" | 7'-10" | 7'-10" | 2.272 | 4.113| 0.658 | 0.489 | 0.660
66" 71" 71" 6'-9" 32 8'-2" 8'-5" | 8'-5" | 2.624 | 4.778 | 0.708 | 0.591 | 0.798

STATE OF

NORTH CAROLINA
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_2-034" _ L2k o 4'-0" _ z
GO s I F[L3a" 1 : A Y= AT B
A ) ,_—l—l *— 2 | | i A <Z(|<E% ]
T | T%_“— f MIN.| | T T L5882
X X - = :<r » Z Z Og___)?,')I i
t t N NE) t t WwcSw -
5 |32 RAISED L3255
w S DIRECTIONAL EEU_ELJ
Pt FLOW INDICATOR SPux
= r_ - = = 5 =
Y- ' GRATE SECTION Y-Y Y - [ Lo
- GRATE PLAN o
GRATE PLAN {\l 2” 27/8" 21/2HR 4%”
ST 'R/ D i 1'-11" ! 1'-11" i
“ SSRGS R "‘v" R S TS B < D KRR < D B =T
DA D DD KE 2% n :?§:§:§§§::‘Q 45° ”::g?:::’., R XD W W X D\ (75
I | D ‘::?:g’(:‘u , Ié
‘ | ) 0 GRATE SECTION Z-Z <
- " " " 2 Wpll
GRATE SECTION X-X 1%————4]114,, 134" "R 2" SEE INSET "A” FOR SECTION VIEW |2 £
2!_03/411 - 1,-11” - 4I_OH (ED g
34" 34" INSET “A" 3,1 Y= agn =<
p— - —~34 34 - <
Y- - (TYPICAL UNIT FOR SECTION Z-Z) A S - 2
NOTE: SEE STD. DWG. 840.25 o
X X _ FOR FRAME ANCHORAGE. Z NS
T ] | o 214" . T i o |26
= N E\I < - ~<I' 2\1 = L
NN 4= o '}: 2=
] _ i t =g
- = - - = >
T 1 1 N 0 2| 3 f — 1|8
y @ N o @ Y- S8
FRAME PLAN 12 o FRAME PLAN "3
L ,gji [ L ,gji <
%n }‘1,_11%11 JJ _ ﬁ 3/4II }_7 3,_101/211 JJ
203" | s,ﬁ 5 FOR 38" DIA. BOLT I 4'-0" g,ﬁ
SHEET 1 OF 1
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3" . "B" BARS @ 11" CTS. 3"
?4 #4 BAR
% //_
y o
'—
[&]
=O -— - < : 6”
o - ©
© »
g DOWEL "C"”
®
1 L_ ' [
OPTIONAL MANHOLE ® ) "
SEE GENERAL NOTES | 5'-9%% |
FOR PLACEMENT AND 7" | |
STEEL INFORMATION
6-0" Hook| €274, Rap1US J
PLAN OF TOP SLAB T
Y™ BARS
QL_ "Y" BARS @ 1114" CTS. 6" BAR DIMENSIONS ARE OUT TO OUT
©
»
[ =
© ©
x
® b
o ©
n
o
<
o
>
6’-8” :(0 -
INSET "A"
PLAN OF BOTTOM SLAB CONCRETE BLOCK
NOTE 1: CONSTRUCT SECTION "B" OF THE PROPOSED WALL 8" THICK.
AND SECTION "A" 12" THICK.
NOTE 2: IF PROPOSED STRUCTURE EXCEEDS 12'-0" VERTICAL HEIGHT A
DESIGN WILL BE REQUIRED FOR APPROVAL.
NOTE 3: USE SINGLE MAT REINFORCING STEEL;

EXCEPT DOUBLE MAT STEEL MAY BE USED IN LIEU
OF HOOK BARS IN BASE SLAB.

7II
HOOK

6,'0”

GV_OH

L >

>
e rngninill

FINISH GRADE

PLAN
(WITHOUT TOP)

SEE STANDARD 840.54

FOR MANHOLE COVER & FRAME

BRICK MAY BE USED TO
ADJUST FRAME & COVER

SEE NOTE 2

TO SURFACE ELEVATION MAX. 1’
1 ] /—CONCRETE TOP SLAB
—_— Q 3" ——> E— g BARS
1'-0" B =) -
- '
T_ [ [ ]
[ ]
= O [ ||
o [ ] [
A EE
= = 41 -8 n
@x 8 [ T
“[=E 5 [
g I
i - 18
~= STEPS - SEE
/ N TTGENERAL NOTES |
[ T 12"
| |
Nm| I
T T PIPES SHOWN
.- n“ SEE INSET "A" [O " FOR ILLUSTRATION
w Y S DOWEL "G" : PURPOSES ONLY
ol = I SEE NOTE T
Slo S ke
= 3 — — —
[ I
g. g
o » " I
7
|
- o
ol [

CONCRETE BOTTOM SLAB———//

SECTION X-X
(WITH TOP)

\ZL”Y” BARS @ 1114"

STATE OF
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FOR USE WITH PIPES 42" AND UNDER
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GENERAL NOTES:

USE STANDARD OR JUMBO BRICK FOR WALL CONSTRUCTION. SOLID
CONCRETE BRICK OR BLOCK ARE OPTIONAL WALL CONSTRUCTION MATERIAL

INCLUDE ALL ADJUSTMENTS TO WALLS, SLABS OR REINFORCING MATERIAL
IN THE UNIT PRICE BID FOR EACH UNIT.

INSTALL OPTIONAL MANHOLE IN POSITION AS DIRECTED BY THE ENGINEER.

CUT OR BEND ALL REBAR CROSSING THIS OPENING TO ALLOW 2" MINIMUM
CONCRETE COVERAGE. ENCLOSE THE OPENING WITH 8 "A" BARS TIED TO
TO THE REBAR MAT AND SET SO A MINIMUM OF 3" CONCRETE COVER IS
ATTAINED. REFERENCE STD. NO. 840.54 FOR MANHOLE INFORMATION.

PROVIDE JUNCTION BOXES WITH MAHNOLES OVER 3'-6" IN DEPTH WITH
STEPS PLACED ON 12" CENTERS. REFERENCE STD. NO. 840.66.

SPACE DOWEL "C" BARS AT A MAXIMUM OF 12" CENTERS.

MAXIMUM DEPTH OF THIS UNIT AS SHOWN IS 12'-0".
STD. DWG. 840.46 CONTROLS MAXIMUM DEPTH IF PRECAST BOX IS USED.

CONSTRUCT THE JUNCTION BOX IN ACCORDANCE WITH SECTIONS 830, 832,
834 AND 840 OF THE STANDARD SPECIFICATIONS.

BILL OF MATERIAL

BAR | QTY. | SIZE | LENGTH | WEIGHT
A 8 #5 1'-2" 9.7
B 14 #5 5'-6" 80.3
C 26 #4 1'-6" | 26.1
Y 14 #5 [6'-1138"| 101.5

STEEL TOTAL WEIGHT |[217.6
CU. YDS. CLASS "AA" CONC. 2.6
CU. YDS. BRICK/FT. HT. (8") 0.53
CU. YDS. BRICK/FT. HT. (12") 0.84

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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ROADWAY STANDARD DRAWING FOR
TRAFFIC BEARING JUNCTION BOX
FOR USE WITH PIPES 42" AND UNDER
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MAX. PIPE DIAMETER IS 18" R.C.P.

SECTION X-X

CONCRETE ALT.

41_0!! )

SECTION Y-Y

FOR ) 2'-4" )
Mﬁﬁg”g; \ | FRAME AND GRATES | ‘ FRAME AND GRATES
‘io -@\‘1 ______ %m - VI VI VI VI VI VIR, - -
| . .
..‘=' 2’-0” —d Y .=.C..=. 3’-8” o A
. d il z
T 3" CAVITY o o 3" CAVITY BRICK_LAID o
— o i —7 e
= = WMIN. %" DIA. Lt WITH 12" + 18" - 1}—] %" DIA. (SEE GEN. NOTES) — |

© ., WALL TIE o MORTAR JOINTS > AT TTE . ir

o - @ 16" CTS. (SEE GEN. NOTES) K @ 16" CTS.

o — | — "F" BAR ——-|[—1 _"E" BAR — |4
L ¢l e6" CTS. | =4 L | L |.P= e 6" CTS. I

. "B" BARS S ) "B" BARS n
L_[-pl_L~@ 127 CTS. I I — L o @ 12" CTS. o

’ = 77911 BAR o I 4” ol 2” HAH BAR << \[ 4”

I/ @ 12" CTS. — - = . —v @ 12" CTS) —

I N - D B . D . AN . R Y

= NAE 0 . V. 0 < L.V, < Q‘ v .'b Ca—

® ( .. \&Q +. AN an o .

J 'l c Y 'z—\. : . ‘r\° : 'z—\. : . ‘r\° v 'z—\. ° o oo v °

— I-ﬂ 2"

4'-5" MIN. 6'-1" MIN.
BRICK ALT.
NOTES:
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=
%)
X <_| BILL OF MATERIALS = >
n <
SEE SECTION Y-Y FOR DIMENSION — o - COMMON CONCRETE ALT. BRICK ALT. < ,f % .
BAR SIZE LENGTH | QUANTITY | WEIGHT LENGTH | QUANTITY | _WEIGHT S50
A 45 6-415" 6 39.9 7-775" 6 47.7 L= =
B #5 3"-415" 16 56.3 3"-415" 16 56.3 CopT
c #5 2'-8" 14 38.9 -0- -0- -0- T = -
| ‘ D #5 8-01%" 4 33.6 9'-31%" 4 38.8 ES(C'-'SI
E #5 3’-0" 20 62.6 3'-0" 10 31.3 < S
- 1= z F #5 47-8" 20 97.3 47-8" 10 48.7 I—I'_ZE
2y Y ==
S REINF. STEEL (TOTAL WEIGHT LBS.) 328.6 222.8 CSHI
= CONCRETE IN BASE CLASS 'AA’ (CUBIC YARDS) 0.56 0.66 O~ wn
= J CONCRETE_IN WALLS CLASS 'AA’ (CUBIC YARDS) 0.92 -0- = .d
2 CONCRETE IN WALLS CLASS 'B’ (CUBIC YARDS) -0- 0.36 < -5
FRAME AND GRATES >< BRICK IN WALLS (CUBIC YARDS) -0- 0.91 Y o~
< CONCRETE TOTAL (CUBIC YARDS) 1.48 1.02 ) L
S BRICK & CONCRETE TOTAL (CUBIC YARDS) 1.48 1.93 L
£ CONC. CUBIC YARDS IN WALL/FOOT OF HEIGHT 0.35 0.14
e BRICK CUBIC YARDS IN WALL/FOOT OF HEIGHT -0- 0.34
M IR - s LBS. OF REINF. STEEL IN WALL/FOOT OF HEIGHT 94.9 47.6
“ -
I \ 1T
. "G" VERTICAL BARS _ -
[ "E" & "F" HORIZONTAL BARS T =
[
STRAIGHT BARS o )
X<—, 67 oF o A ]
74& R ® L O
n n n n \b(
EL_AL] oA - A" & "D" BASE BARS — Qf g nn: é
n n G
SEE_SECTION Y-Y FOR "A" BARS , j " —
SPACING AND COUNT | ‘|’ y ©_RADILS = 0 n
" 2" RADIUS 915" BEND < m =
2" pap1Us A | ] 12" CONC. o' <
| 17" BRICK a E
—I A CONC. o | o | w
— | BASE BARS 8" BRICK = E., =
o <
2 CORNER BARS |S .
& GENERAL NOTES: Z oS
fo; -USE CLASS 'AA' CONCRETE FOR CAST IN PLACE CONCRETE BOX. - < W
;:g -USE CLASS 'B' CONCRETE IN THE WALL CAVITY FOR REINFORCED 75 - EI
o|° BRICK CONSTRUCTION AND CLASS 'AA’ FOR THE FOOTING BASE. oc )
x% -CHAMFER ALL EXPOSED CONCRETE CORNERS 1". : < o
>'<< -USE FORMS TO CONSTRUCT THE BOTTOM SLAB. = w A
Zg -IF PIPES ARE SET IN THE BASE FOLLOW CONSTRUCTION =) o
— | So PROCEDURES SHOWN BY STD. DWG. 840.00. <C cc
SE -PRECAST UNITS MADE OF CLASS 'AA’ CONCRETE MAY BE USED IN oS ) E_)
2 e LIEU OF BRICK MASONRY CONSTRUCTION. 0oy
w -INCLUDE REINFORCING STEEL COST IN THE UNIT OR L
o LINEAR FOOT BID PRICE FOR "MASONRY DRAINAGE STRUCTURE". LL
| -REFERENCE STD. DWG. 840.25 FOR FRAME ANCHORAGE. <
- -CONCRETE BRICK, JUMBO BRICK AND 4" SOLID CONCRETE BLOCK o
I WILL BE PERMITTED. -
-CONCRETE FOR BRICK BOX REFER TO SECTION 832 OF THE
STANDARD SPECIFICATIONS.
PLAN OF BASE -PROVIDE GRATED DROP INLETS OVER 3'-6" DEEP WITH STEPS
SPACED 12" ON CENTER AS DIRECTED BY STD. DWG. 840.66. SHEET 2 OF 2
-FRAME AND GRATES ARE SEPARATE CONTRACT ITEMS. 840 35
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STEEL FRAME AND GRATES
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. "D" BAR
[\ @ 12" CTS.

4I_ON

=2
Ql

MAX. PIPE DIAMETER IS 18" R.C.P.

SECTION X-X

NOTES:
-HORIZONTAL AND VERTICAL DIMENSIONS MAY BE ADJUSTED AS THE
FIELD CONDITIONS AND/OR ALTERNATE DESIGN REQUIRE.
-MAXIMUM HEIGHT FOR THIS STRUCTURE IS 14'-0".

-STD. DWG. 840.46 CONTROLS MAXIMUN DEPTH IF PRECAST BOX IS USED.
-MAKE ALL ADJUSTMENTS AS DIRECTED BY THE ENGINEER.
-ANCHOR STEEL FRAME AND GRATES IN ACCORDANCE WITH DETAILS SHOWN.

-NO BRICK RISERS ARE PERMITTED ON ANY PART OF THIS DRAINAGE STRUCTURE.
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STEEL FRAME AND GRATES
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TRAFFIC BEARING DROP INLET
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X —=

SEE SECTION Y-Y FOR DIMENSION — M M M =

<

_>_

| 11
I—IFRAME AND GRATES —J 1

~=—— SEE SECTION X-X FOR DIMENSION ———<—L‘—|h

X~
PLAN

SEE SECTION Y-Y FOR "A" BARS

SPACING AND COUNT |

PLAN OF BASE

SPACING AND COUNT

|jEE SECTION X-X FOR "D" BARS

2" RADIUS

BILL OF MATERIALS
COMMON CONCRETE

BAR SIZE LENGTH QUANTITY WEIGHT

A #5 6-415" 6 39.9

B #5 3"-315" 16 54.9

C #5 2'-8" 14 38.9

D #5 8'-0ls" 4 33.6

E #5 3’-0" 20 62.6

F #5 47-8" 20 97.3

REINF. STEEL (TOTAL WEIGHT LBS.) 327.2

CONCRETE IN BASE (CUBIC YARDS) 0.56

CONCRETE IN WALLS (CUBIC YARDS) 0.92

CONCRETE_TOTAL (CUBIC YARDS) 1.48

CONC. CUBIC YARDS IN WALL/FOOT OF HEIGHT 0.35

LBS. OF REINF. STEEL IN WALL/FOOT OF HEIGHT 94.9
n n “

- C" VERTICAL BARS -
| "E" & "F" HORIZONTAL BARS |
STRAIGHT BARS N
w
&§~
- "A” & "D" BASE BARS — Q}/“ 6" RADIUS Y
_|_ 915" BEND
2" RADIUS

12"

BASE BARS

GENERAL NOTES:

411

CORNER BARS

-USE CLASS 'AA’ CONCRETE FOR CAST IN PLACE BOX.

-CHAMFER ALL EXPOSED CONCRETE CORNERS 1".
-USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

-IF PIPES ARE SET IN THE BASE FOLLOW CONSTRUCTION

PROCEDURES SHOWN BY STD. DWG. 840.00.
-INCLUDE REINFORCING STEEL COST IN THE BID
PRICE FOR "MASONRY DRAINAGE STRUCTURE".

-PROVIDE GRATED DROP INLETS OVER 3'-6" DEEP WITH STEPS
SPACED 12" ON CENTER AS DIRECTED BY STD. DWG. 840.66.
-FRAME AND GRATES ARE SEPARATE CONTRACT ITEMS.

1-24
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(TYP. ALL CORNERS) D— g
! n - <
1-6 b 1-6" s <<= .
) ] S| = . =
l : ' I = = nl %835;2
|
[11] g (=] |.|J§<ZEL|_I“
= - EOoxrOs
— =T ~ < L P
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. N L 115" 1" =
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(o o 1 | S =
uhp ] n | '..;. a :CO 11/u RAD OODD° = <
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o v SECTION 'C-C' 3% » O
8" MIN. - | WELD J-STUD
FRAME 1 a3 Jo" x4%" T g
=
3!_10%11 . 2 E
\n! [op]
. > SEE DETAIL 'B ;. S®
/ n n
_—;l__16 —=2 —~f-—- = ° e
NN 4)
| \‘_‘/ . 8" MIN.
| - | STRUCTURE WALL
| |
! ELEVATION OF GRATES 1IN . Cn s
\ , DETAIL 'A° STUD ANCHOR SHEET 1 OF 2
FRAME SYSTEM SECTION 'C-C 840.37




2:_2%11

1'-11"

3/4” 3/4!!

10" i§

5/16” B—‘— .,
5, 1 %-
A6 —
lﬁ" N Lﬁ
NI PAININ TYP. ALL
2  (v87) — OTHER INT
TYP. ALL
CORNERS
PLAN VIEW
111"
11/2H
!
[
SIDE VIEW
%H %H
i el |
%
11/2”

f————

SECTION ‘A-A’

21_2%11

n
2]

END VIEW
Q

SECTION '‘B-B’

1/8 n

— 3

11/4"

Y
=
a

-

n *

P

(NN

1/4”
1/4"

98" DIA.

24
e

3/4-”

DETAIL '‘B’ CENTER LOCK

1.

HITCH PIN
SPRING PIN

! NOTES:

HOT DIP GALVANIZE FRAME AND GRATE IN ACCORDANCE
WITH ASTM DESIGNATION A-123 AND AASHTO M-111.

. GRATE IS DESIGNED TO WITHSTAND HS25-44 LOADING.

. TWO (2) GRATES REQUIRED PER FRAME. ONE (1)

GRATE DEPICTED FOR CLARITY.

PROVIDE STEEL CONFORMING TO THE LATEST REQUIRMENTS
OF AASHTO M270 (ASTM A709) GRADE 36.

. WELD IN ACCORDANCE WITH THE AASHTO/AWS D1.5 BRIDGE

WELDING CODE. SEAL WELD ALL CONNECTIONS ALONG TOP
AND BOTTOM HORIZONTAL SEAMS OF CONNECTIONS IN
ADDITION TO ANY REQUIRED STRUCTURAL WELDS.

USE 4" DOUBLE FILLET WELDS FOR CONNECTING MAIN BARS
TO EDGE BARS AND 14" FILLETS AT ALL OTHER LOCATIONS.

NOTCHING OF BEARING BARS TO ACCEPT CROSS BAR IS
PROHIBITED.

840.37 FRAMES AND GRATES ARE SUBJECT TO LIVE LOADS
AND ARE NOT CONSIDERED TO BE ANCILLARY PRODUCTS.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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3'-1014"
, 25 - 214" x 15" BARS @ 134" 0.C. ,
34" | Y B—— 1, | K
24 | LB 22 @
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R AN ks
1 ¥ o
w0|® AN
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N 14" TYPICAL
o Ya'y (TYP. ALL o 75" (38")™ > ALL CORNERS
® 14" " INTERIOR SEE INSET ‘A’
PLAN VIEW

1%!! 1/2u
= =

SECTION A-A

GRATE
374" 414" .
34" 38
= —
#4 BAR (10")/ —k.
1 1/2 Ty % " N:
214" X 1/2::

SECTION B-B

2!_0%N
L_ﬁ@ﬂ¥ 1}5
E hd +D
- +| 34"
o AN _\;
Y S -

DETAIL OF BEARING BAR

11/2H X %n

%u
I_._

CONTINUOUS WELD 15" ROUND AND

BEARING BAR SLOTS (TYPICAL)

214" X 1" BAR

2%”

#4 BAR (1/2”)—/
INSET ‘A’

(2" X %" NOTCH IN 214" X 15" BAR)

s |
||~ SQUARE GROOVE JOINT S
_B_ < (TYP. ALL CORNERS) D= —|F _g—
A
|
2
= 3'-71»"
= & CLEAR FRAME OPENING
QD. =
-|° NEAE
7l KR
N E: ol & e
[V
| - _ J
2
i J— D | _ —_
15" 10
S 3'-11" |
PLAN VIEW
}v 134x134xV4 ANGLE - BUTT JOINTS S
)
o !

|

SECTION C-C
FRAME

i

[ -

u el
W |

1.

% 15" DIA. HOLE

|

] -

I

SECTION 'D-D’

NOTES:

HOT DIP GALVANIZE FRAME AND GRATE IN ACCORDANCE
WITH ASTM DESIGNATION A-123 AND AASHTO M-111.

. GRATE SHOULD MEET HS-20 LOADING.

PROVIDE STEEL CONFORMING TO THE LATEST REQUIRMENTS
OF AASHTO M270 (ASTM A709) GRADE 36.

. WELD IN ACCORDANCE WITH THE AASHTO/AWS D1.5 BRIDGE

WELDING CODE. SEAL WELD ALL CONNECTIONS ALONG TOP
AND BOTTOM HORIZONTAL SEAMS OF CONNECTIONS IN
ADDITION TO ANY REQUIRED STRUCTURAL WELDS.

840.39 FRAMES AND GRATES ARE SUBJECT TO LIVE LOADS
AND ARE NOT CONSIDERED TO BE ANCILLARY PRODUCTS.

SEE STANDARD DRAWING 840.25 FOR FRAME ANCHORAGE.
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! n Y
1-8 SYMMETRICAL
8” 2!_0”
i’l
X X
|
L
L L nE
3 < — - Sld o
Al [qV} =
= — o
< L | 1
o = S
® ] |
L ||
I
i’!
2!_0” 6"
SYMMETRICAL 1-6
Y
PLAN
COVER REMOVED
3'-4" BRICK
3'-0" CONC. o
|
OUTLET PIPE  |igiiegifal fid/iSidy
|
: 9” :(Io :(o
s er 7T el | len | =
| IR 1aia f ke
%:. -.?{%:. e ! : ::T::th-.::

/. L
SEE NOTE

SECTION X-X OR Y-Y

GENERAL NOTES:
USE CLASS "B" CONCRETE THROUGHOUT.

OPTIONAL CONSTRUCTION OF CONCRETE BOX - MONOLITHIC POUR, 2" KEYWAY,
OR #4 BAR DOWELS AT 12" CENTERS AS DIRECTED BY THE ENGINEER.

REINFORCING STEEL (A-BARS) TO BE #3 STRAIGHT BARS,
LONG FOR BRICK BOX.

REQUIRED 2'-9" LONG FOR CONCRETE BOX AND 3'-1"

12 BARS

DIMENSIONS OF BOX MAY BE CHANGED BY THE ENGINEER.

MORTAR JOINTS 15" + 18" THICK.

CONCAVE TOOL ALL EXPOSED JOINTS.
USE FORMS TO CONSTRUCT THE BOTTOM SLAB.
JUMBO BRICK WILL BE PERMITTED.

CONCRETE BRICK OR 4"

SOLID CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICK.

6 BARS "A"
ON 6" CENTERS 3'-4" BRICK
5" , EACH WAY 3"
| | 115" 3'-0" CONC N
——\ /A" BARS K
- | ,\ FERTTRIICTE
V | V — : S el o
e i T E_D
Ll
w | | z| SECTION V-V OR W-W o
g X | 2 =2
&) | | Olw X
S H 1 w o H O
Dl [ [ [&] = —
= @ | I ol < > (am
¥ i | 1= s@®
s | | ™ O m
R I |_ ) oc
—1 o (5 o
ZZu
I TABLE OF QTY.'S FOR CONC. SPRING BOX <Z( E ',_,j
TOP SLAB CONC. REINF. - a
PLAN OF COVER FILL HEIGHT THICKNESS |cu. YD. | LBS. ||o & ©
FOR BRICK BOX | FOR CONCRETE BOX |25 OR LESS 6" 0.722 12 > S
26’ THRU 50’ 615'"* 0.737 22 <§E
51' THRU 75’ 715" 0.742 34 9(
! ! 1 A
44 BAR 76' THRU 100 8ls 0.792 34 8
. TABLE OF QUANTITIES FOR BRICK SPRING BOX
o TOP SLAB CONC. BRICK TOTAL REINF.
FILL HEIGHT THICKNESS | CU. YD. |cu. YD. |CU. YD. LBS.
25" OR LESS 6" 0.535 0.395 0.930 14
y 26" THRU 50’ 615" * 0.552 0.395 0.947 25
6 —’I—’| 51' THRU 75 715" 0.586 0.395 0.981 39
76' THRU 100’ gls" 0.620 0.395 1.015 39

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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DOWEL

*
USE THIS TOP SLAB FOR LIVE LOAD UP TO 2' OF FILL.
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GENERAL NOTES:

THIS PRECAST BOX MAY BE USED FOR THE FOLLOWING
STANDARDS: 840.01, 840.02, 840.04, 840.05, 840.13,
840.14, 840.15, 840.17, 840.18, 840.19, 840.26,

840.27, 840.28, 840.31, 840.32 AND 840.41.

INSTALL PRECAST DRAINAGE STRUCTURES AND PAY

FOR IN ACCORDANCE WITH SPECIFICATION SECTION 840.

DO NOT PLACE PRECAST DRAINAGE STRUCTURES

UNDER TRAFFIC OR WHERE TRAFFIC WILL BE DETOURED.

USE 4000 PSI CONCRETE.

PROVIDE ALL REINFORCING STEEL WHICH MEETS ASTM A615 FOR
GRADE 60 AND WELDED WIRE FABRIC CONFORMING TO ASTM A1064.
LIMIT MAXIMUM DEPTH TO TOP OF BOTTOM SLAB FOR WAFFLE WALL
STRUCTURE TO 10'-0"; LIMIT SOLID WALL STRUCTURE

TO 15'-0".

PLACE LIFT HOLES OR PINS IN ACCORDANCE WITH

OSHA STANDARD 1926.704.

CUT OR FORM OPENINGS FOR PIPE TO PROVIDE

REQUIRED SIZE AND LOCATION. ORIENT WAFFLE WALL STRUCTURES
SO THAT PIPES ENTER THROUGH THE

KNOCKOUT /WAFFLE PANELS ONLY. PIPES MAY ENTER THROUGH
THE CORNERS OF SOLID WALL BOXES IF A MINIMUM OF 6" OF
WALL IS PROVIDED ABOVE THE HOLE.

ALL ELEMENTS PRECAST TO MEET ASTM C913.

FRAME AND GRATE HEIGHT MAY BE ADJUSTED WITH CONCRETE

OR BRICK IN ACCORDANCE WITH STANDARD 840.25.

PROVIDE PRECAST STRUCTURES OVER 3'-6" IN DEPTH WITH

STEPS AS DIRECTED BY THE ENGINEER.

WELDED WIRE FABRIC MAY BE SUBSTITUTED FOR REBAR AS LONG
AS THE SAME AREA OF STEEL IS PROVIDED.

SEAL JOINTS WITH A FLEXIBLE BUTYL RUBBER

BASE CONFORMING TO FEDERAL SPECIFICATION SS-S-21A,

AASHTO M-198, TYPE B - BUTYL RUBBER.

LIMIT MAXIMUM STRUCTURE SIZE TO INSIDE CLEAR

DIMENSIONS OF 5'-0" X 5'-0".

THE OUTSIDE PIPE DIAMETER PLUS 2" OR THE OPENING
REQUIRED FOR FRAME AND GRATE IS THE MINIMUM STRUCTURE
SIZE WHICHEVER IS GREATER.

USE MANHOLE FRAME AND COVER AS INDICATED ON THE PLANS.
REINFORCE OPENING AS SHOWN ON THIS SHEET.

O

OPENING SHALL BE |
LOCATED AS REQUIRED

\LI OR \WI + 1!_0” |

#4 REBARS ‘ S

2" MIN.
R.

= 3 6" CENTERS ©
© (&)
- o .1‘7: TS o 0s T
\ T L. RUQq e Pt e e q\-:j

-TT \L#s BARS

@ OPENING
N STEPS
‘\ ‘[
#5 BARS =

SECTION 'C-C’
@ OPENING

I~
ml
-

S CORNER CUT DETAIL

T . (SOLID WALL BOX)

6" 'L’ OR 'W 6"

| #4 REBARS
1" CLR 7’| 6" CENTERS s L

I {$5 X4 -
] . .-q\_ #4 REBARS {; %

1" 7]l 6" CENTERS — ¢

<

s

= : y=m z . - 7.

THRU 48"

S
CLR L35l

PRECAST RISER DETAIL

SECTION VIEW SECTION VIEW

OPTIONAL JOINT DETAILS
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NORTH CAROLINA
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I 1”

CLR. (TYP)

MIN.

4x4 W4xW4
WWF (LAP

WWF 6" ON-
TO FABRIC)

SECTION VIEWS
OPTIONAL JOINT DETAILS

#5 REBARS @ 12"
CENTERS (HORIZ.

& VERT.)

(USE WITH

4' X 4' & LARGER
DRAINAGE STRUCTURES

GENERAL NOTES:

* THIS PRECAST BOX MAY BE USED FOR THE FOLLOWING STANDARDS:
840.01, 840.02, 840.04, 840.05, 840.14, 840.15, 840.31,
840.32, 840.34, 840.35, 840.36 AND 840.41.

* INSTALL AND PAY FOR PRECAST DRAINAGE STRUCTURES IN ACCORDANCE
WITH NCDOT STANDARD SPECIFICATION SECTION 840.

USE 4000 PSI MINIMUM COMPRESSIVE STRENGTH CONCRETE.

USE ASTM A615 GRADE 60 REINFORCING STEEL. USE ASTM A1064
WELDED WIRE FABRIC (WWF).

LIMIT MAXIMUM DEPTH TO TOP OF BOTTOM SLAB TO 15'-0".
PLACE LIFT HOLES OR PINS IN ACCORDANCE WITH OSHA STANDARD
1926.704.

* ORIENT STRUCTURES SO THAT CORNERS WILL NOT BE CUT OR MODIFIED
UNLESS ALLOWED BY DETAIL IN PLANS.

PRECAST ALL ELEMENTS TO MEET ASTM C913.

TYPICAL) - 'L' BARS WITH FRAME AND GRATE HEIGHT MAY BE ADJUSTED WITH CONCRETE
176" LEGS OR BRICK IN ACCORDANCE WITH STANDARD 840.25.
* PROVIDE PRECAST STRUCTURES OVER 3'-6" IN DEPTH WITH
PLAN VIEW OF BASE UNIT STEPS 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66.
6" | ‘L' OR W . 6" * WELDED WIRE FABRIC MAY BE SUBSTITUTED FOR REBAR IF
Y i MIN. MIN. THE SAME MIN. AREA OF STEEL IS PROVIDED.
* SEAL JOINTS WITH A FLEXIBLE BUTYL RUBBER BASE CONFORMING
- = TO FEDERAL SPECIFICATIONS SS-S-21A, AASHTO M-198,
‘N  #4 REBARS @ [ _ [T TYPE B - BUTYL RUBBER.
#4 REBARS @ - 6" CENTERS __ ['%] o 2 * LIMIT MAXIMUM STRUCTURE SIZE INSIDE CLEAR DIMENSIONS
6" CENTERS EACH WAY ~ INE o T0 6'-0" X 6'-0".
-EgngggYIN U ' . * THE OUTSIDE PIPE DIAMETER PLUS 2" IS THE MINIMUM STRUCTURE
SIZE OR THE OPENING REQUIRED FOR GRATE AND FRAME WHICHEVER
centen THiRo  TYPICAL PRECAST s GRoATER.
— = RISER SECTION * ROUND MANHOLE MAY BE USED IN LIEU OF SQUARE PROVIDED 2 EXTRA
) #5'S ARE PLACED ON EVERY SIDE NOT ADJACENT TO A WALL. SEE STD.
DWG. 840.34 FOR MANHOLE INSTALLATION.
PRECAST RISER PLAN
2 #5 BARS EACH SIDE .
OF OPENING FULL SPAN : |& 6" " 6"
1" MIN. CLEAR ©l= MIN i i= g i MIN.
" . (i
: ‘L' OR W + 2 WALLS g’_———1 MIN. CLR. 7
! STEPS ~[ _ ' A 5 .
! Z . Al —4x4 Waxwa | wlo
. 2| . | _#4 REBARS = R | 3|5
: = =l |\6" CENTERS ‘ ° S H WWE (LAP wwF 1 Qlo
g = |3 -H " <
. ‘ ‘ -18 N8, .2 8. 9T, J| 6" ONTO FABRIC)Yfy| =i
: \ \ I \J.k'nb VI ﬁjj S? y " ;E é
| .
I O L L2 #5 BARS @ =] _#5 ReBARs 12" [P =
| OPENING 1" : \CENTERS .
- — i CLEAR (SEE NOTES) . :
LOCATE OPENING = S SN N ORI
SR = PN [
AS REQUIRED ©2  TYPICAL SECTION =
6" | . L 6" TOP SLAB TYPICAL SECTION %|= -
MIN ' MIN.
PLAN TOP SLAB OF BASE UNIT ISOMETRIC VIEW

5
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GENERAL NOTES:

MORTAR JOINTS 15" + 18" THICK.
CONCAVE TOOL ALL EXPOSED JOINTS.

USE CLASS "B" CONCRETE THROUGHOUT.
USE FORMS TO CONSTRUCT THE BASE SLAB.

JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4"
SOLID CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICK.

IF REINFORCED CONCRETE PIPE IS SET IN BASE SLAB OF BOX,
ADD TO BASE AS SHOWN IN STD. NO. 840.00.

WHERE THE MANHOLE IS EXPOSED TO_ROAD TRAFFIC, CONSTRUCT
THE TOP OF THE MANHOLE FLUSH WITH THE GROUND. AT OTHER
LOCATIONS CONSTRUCT A MINIMUM OF 9" ABOVE THE GROUND.

THE HEIGHT OF GRADE ADJUSTMENT RINGS OR BRICK PLUS FRAME
AND COVER SHALL NOT EXCEED 24".

PROVIDE MANHOLES OVER 3'-6" IN DEPTH WTH STEPS 12" ON
CENTERS IN ACCORDANCE WITH STD. NO. 840.66.

SEE NOTE
GROUND LINE
L] L] —
— — A A AP T

PART SECTION Y-Y

MINIMUM DIMENSIONS AND QUANTITIES FOR MANHOLE
PIPE CU. YDS. | TOTAL BRICK  [CU. YDS. BRICK | DEDUCTIONS
DI CONCRETE MASONRY MASONRY FOR ONE
CU. YDS. PER FT. HT. | PIPE (CU.YD.)

D BASE ABOVE S-L | BELOW S-L | C.M. | R.C.
12" 0.560 0.530 0.323 0.020]0.032
15" 0.560 0.530 0.323 0.031]0.047
18" 0.560 0.530 0.323 0.044|0.065
24" 0.560 0.530 0.323 0.078/0.113
30" 0.560 0.530 0.323 0.122]0.170
36" 0.560 0.530 0.323 0.176]0.238

><<-1

SPRING LINE

FRAME AND COVER
STD. NO. 840.54
FINISHED GRADE

| \ELEVATION

12" | 12" —1 STEP STD.
et 12 NO. 840.66

VAR. (8" MIN.)

—
= I
Y | [
- | [
[
_____ |______ _—— —
1'-9 i 1'-9 8”'
3,'6” X

e

5!l6ll

SECTION ON G

Yo

SECTION X-X
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GENERAL NOTES D W T As =
Cw
USE 4000 PSI MINIMUM COMPRESSIVE STRENGTH CONCRETE. INTERNAL MIN. MIN. MIN. CIRCUMFERENTIAL F‘EE
USE ASTM A615 GRADE 60 REINFORCING STEEL. USE ASTM A1064 CONCENTRIC DIAMETER WALL TOP/BOTTOM AREA OF STEEL <Z(|<£% .
WELDED WIRE FABRIC (WWF). CONE SECTION (FT.) THICKNESS | SLAB THICKNESS PER VERTICAL FT. =55
FABRICATE, ASSEMBLE AND DESIGN PRECAST MANHOLE COMPONENTS (IN.) (IN.) (sQ. IN.) %E',D-EZ
ACCORDANCE WITH AASHTO M199. o P
m<§mf
ASSEMBLE RISER AND GRADE RINGS WITH THE STEPS SPACED 12" 4 4 6 0.12 I::on:o@
FROM THE TOP TO THE BOTTOM OF THE MANHOLE. = s 5 R g
THE HEIGHT OF GRADE ADJUSTMENT RINGS PLUS FRAME AND COVER 6 6 8 0.18 g~y TR
SHALL NOT EXCEED 24". SPn <
= T
WHERE THE MANHOLE IS EXPOSED TO ROAD TRAFFIC, CONSTRUCT D’ _ =
THE TOP OF THE MANHOLE FLUSH WITH THE GROUND AND A MINIMUM ;ﬁ oo
OF 9" ABOVE THE GROUND AT OTHER LOCATIONS. , W
ALTERNATE CONE SECTION GRADE RING 2'-0" - B
LIMIT DEPTH OF FILL TO 30'-0" FROM FINISH GRADE TO TOP OF
BOTTOM SLAB. S w4~ MIN. AREA OF STEEL
. =f¥{ 1S 0.07 in.? oc
THE MIN. SLAB THICKNESS 'T' IS THE DIMENSION OF THE ECCENTRIC CONE . T
THINNEST PORTION OF THE TOP/BOTTOM SLAB. KE -
24 1 6" MAX. SPACING
* TOP MAT OF REINFORCEMENT MAY BE NEGLECTED IF TOP SLAB HAS Fl  [OF CIRCUN. R/F [IT]
A DISTINGUISHABLE TOP AND BOTTOM. LOCATE WALL REINFORCEMENT 4 =
D+ 2 ‘W IN MIDDLE THIRD OF WALL =t <
FRAME AND GRATES STD. NO. P al. -
" ADDITIONAL op o
TRAFFIC BEARING 840.37 1" MIN - A o
24007 #4 REBAR 8 Ez
NONTRAFFIC BEARING: 840.22 =&~. -~
840.24 &",: §. . o“.. Tete S\ 0 ’:’:‘ ;. : % (D 0
840.20 —— = B 1% AN . . > W
£ s
zjggi o USE MIN. AREA OF STEEL IN TOP / — P (CIRCUMFERENTIAL = Q o
' CLR. SLAB OF #4's @ 8" CTS. [ tt1  REINFORCEMENT) I = o
EACHWAY /EACH FACE *. kA RS o <
28 . [m] -
ADDITIONAL #4 EAGH FLAT TOP SLAB F "j¥LONGITUDINAL ~ . ©
" ADDITIONAL #4 EACH By 1  REINFORCEMENT Qw g
SIDE OF OPENING (1 " RISER q .. (o' n
CLEAR OF BOTTOM FACE SIDE OF OPENING (1 _\;.. 4 <~ o
PLACE BARS DIAGONAL CLEAR OF BOTTOM FACE) o 1 o<z
TO CORNERS (TYP.) 2 —l3 <Z( T
\WI ._:l" ‘D’ qh] \Wy I— m |_
. i 0 -l _
5‘(\/ J. ° =
Ja\
FRAME & GRATE p ) 3z > =7 -
SEE STD. 840.54 ;. . < =
FOR MANHOLE {1 2 = = <
RING AND COVER ks = <
9. o =
RY = [ o
[ —° i o
TR Ol AR AR A =
e et St Mo S N )
T £ USE MIN. AREA OF STEEL g
! IN BASE SLAB OF
0.12 in? PER LINEAR Ll
FOOT EACH WAY oc
o.

GRATED INLET OPTION MANHOLE OPTION

TYPICAL MANHOLE SECTION
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FRAME AND COVER

FINISHED GRADE

4I_0H

ALTERNATE CONE SECTION

STD. NO. 840.54 \\FLEVATION
ECCENTRIC CONE
] "/ 12" | 12"
= I — o
g | = . —
- . ) [—
S L e o [—
T | - [—
™ [—
| — - | —
| |
! ! ! ! bvp z - N ’ z - z
/] 2 i 2 N\ A0/
%’\/\/I\/\——f
[ SS—S—~——— swpsm. PART SECTION Y-Y
| NO. 840.66 o/
<
|
| =/ 5HI | 24!! | | 5u
1 =
o L] 4’|-o” W 5 T STEP STD. NO. 840.66
I o O n
S 1 o USE 24" GRADE RINGS IN
L SECTION X-X ol | |~ KEY 8" HIGH SECTIONS AS
—————————— F——- - 1A o DIRECTED BY THE ENGINEER.
| ' ‘© —
[ — | X
[m] — 1 —
) sk T DIMENSIONS
v — : NOTE PIPE BRICK
L AR H— pIM. HEIGHT
5 L&fffﬁ’?rf;’?rski:?f;-’ ] 12” H1f<ﬂ{N) GENERAL NOTES:
i " ! " -
o 3 -3 . 3-8 FOR 12" BRICK WALL 15" 1-8" MORTAR JOINTS 15" + 14" THICK.
2’_11” I 2_11 n '_ n
—r= FOR 8" BRICK WALL ;2” g,fg” USE CLASS "B" CONCRETE THROUGHOUT.
SECTION ON ¢ 30" 3-0" USE FORMS TO CONSTRUCT THE BASE SLAB.
36” 3!_7”
407 4" JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID
12" 12" CONCRETE BLOCK WILL BE USED IN LIEU OF CLAY BRICK.
USE PRECAST MANHOLE COMPONENTS MEETING REQUIREMENTS OF
STD.NO.840.52 AND AASHTO M199.
CONCENTRIC CONE
SECTION FOR MANHOLE OVER 12' VERTICAL WALL DEPTH, CONSTRUCT BRICK
MASONRY WALL 12" THICK. FOR MANHOLES WITH A VERTICAL WALL
SEE_NOTE &R0 DEPTH LESS THAN 12', CONSTRUCT BRICK MASONRY WALL 8" THICK.
ROUND LINE
ASSEMBLE RISERS AND GRADE RINGS WITH THE STEPS SPACED 12"
1 FROM THE TOP TO THE BOTTOM OF THE MANHOLE.
THE HEIGHT OF GRADE ADJUSTMENT RINGS PLUS FRAME AND COVER
SHALL NOT EXCEED 24",
WHERE THE MANHOLE IS EXPOSED TO ROAD TRAFFIC, CONSTRUCT THE
[ \ TOP OF THE MANHOLE FLUSH WITH THE GROUND AND A MINIMUM OF

9" ABOVE THE GROUND AT OTHER LOCATIONS.

IF REINFORCED CONCRETE PIPE IS SET IN BASE SLAB OF BOX, ADD
TO BASE AS SHOWN IN STD. NO. 840.00.

STATE OF

1-24

5
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RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR
PRECAST MANHOLE WITH MASONRY BASE

12" THRU 42" PIPE
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&
A ©
L _

PLAN OF FRAME

2!_1%H
——1"-1134" ~—34"
1'-1078"
:C\l N
- 1" pd N TYPE #1
[/ \
| | , \\
Ol 1
R \ AL
i_;?_____ \ " _ ALTERNATE
N
Pl L e T >
= " 2 1] ~
§ 435" 2'-0l% \\./
2!_9%11 - //
SECTION A-A \
\

SOLID COVER SHOWN PERFORATED.

IF SPECIFIED.
STATE USE OF SYSTEM ON COVER

(I.E.:

TOP OF COVER

BOTTOM OF COVER

21/8 "

-7 T
N\
\
/
/
/
\ //
TYPE #2

PLAN OF COVER

1"-1115"

3%"——| e

%@;%?47// /’A«¢%7
/

PERFORATED AVAILABLE

SEWER, STORM DRAIN, ELECTRICAL)

l__4%u

1'-109%'

SECTION B-B

MINIMUM WEIGHTS - LBS.

FRAME - 180
COVER - 120
TOTAL - 300

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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ROADWAY STANDARD DRAWING FOR
MANHOLE FRAME AND COVER
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PLAN OF FRAME

| 21_51/211 _l

TOP FLANGE OF MH
FRAME TO BE CAST
FLUSH WITH OTCB

}

o

L /-

1'-1134" 41

2:_03/4 "

SECTION A-A

SOLID COVER SHOWN PERFORATED. PERFORATED AVAILABLE
IF SPECIFIED.

STATE USE OF SYSTEM ON COVER

(I.E.: SEWER, STORM DRAIN, ELECTRICAL)

TOP OF COVER

BOTTOM OF COVER

PLAN OF COVER

1"-1115"

//

4? /%wawzy¢%%ul
4 I

7

334"——| *L e

A‘ r 21/8”

1/2” 43/4 n
1 9% "
SECTION B-B
MINIMUM WEIGHTS - LBS.
FRAME - 180
COVER - 120
TOTAL - 300

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-24

MANHOLE FRAME AND COVER
(FLUSH WITH SLAB FOR OPEN THROAT CATCH BASIN)
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=
NOTES:
INSTALL ALL STEPS PROTRUDING 4" FROM INSIDE FACE OF STRUCTURE WALL. 8;’3
STEPS DIFFERING IN DIMENSIONS, CONFIGURATION, OR MATERIALS FROM THOSE SHOWN MAY ALSO BE USED PROVIDED THE CONTRACTOR HAS FURNISHED =2
THE ENGINEER WITH DETAILS OF THE PROPOSED STEPS AND HAS RECEIVED WRITTEN APPROVAL FROM THE ENGINEER FOR THE USE OF SUCH STEPS. <Z= .
2z
n LI-_IEHZ
=, 34 ‘ CogpT
A p— p— —‘— mZ -
" - L <C < L T
I3 © T e
: wi-, oY
} _ N CSHZI
;co [e)) O CD(I
R ) . Z g
54" * - | ~ | —
:'_l i.‘ | \ ) l\\L lw & E
1 v L ~ O
T O ?
LS [ PLAN SIDE
ELEVATION
PLAN SIDE =
ELEVATION = N
. N ~
" ~oo @
. : & p i 'n 7
P ~ " c Q.
[ 1 P u
= n u-
‘ooT 141% =~
LK}\ | 11_011 | (O} m
. . CAST IRON CAST IRON =
ELEVATION ELEVATION E L
< £
= =) [ QD: E
] N ] O
- - - ] >
= ] . o #6 BAR OR g:C o
" 834" | | Qo » #8 B/,A\R a -
& 1 5 & GALV'D. = 5
% - - | ,f
,}_ 54" | | ] v w
| ] |1 T
Savavavawvaud D Z <
PLAN POLYPROPYLENE 3 =
A — SIDE PLASTIC SIDE < <
e Rl ELEVATION PLAN ELEVATION g o
LI R COMPOSITE —= =
3 REINFORCING STEEL
1/4” 9 Q m
12 Al AVAYAWAWA
ELEVATION " NOTE:
_— #3 DEFORMED 12 DO NOT USE IN
STEEL ROD ' ' SANITARY SEWER MANHOLES. ———
SECTION A-A ELEVATION

840.66




BRICK
MASONRY

S O . el CONCRETE FILL

A TR

SECTION OF MASONRY

PIPE PLUG
QUANTITIES
PIPE CUBIC
SIZE YARDS
12" 0.029
15" 0.045
18" 0.065
24" 0.116
30" 0.182
36" 0.262
42" 0.356
48" 0.465
54" 0.589
60" 0.727
66" 0.880

NOTE:

EITHER BRICK MASONRY OR

CONCRETE MAY BE USED.

CONCRETE BRICK MAY BE USED IN LIEU OF
CLAY BRICK. JUMBO BRICK WILL BE
PERMITTED.

SECTION OF CONCRETE

PIPE PLUG

NOTE:

USE PAY LIMITS (C.Y.) FOR PIPE PLUGS
12" IN THICKNESS ONLY.

1-24

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR
CONCRETE AND BRICK PIPE PLUG
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ELEVATION

GENERAL NOTES:

USE PIPE COLLAR FOR EXTENDING EXISTING CONCRETE
PIPE CULVERTS AT LOCATIONS SHOWN ON PLANS OR AS
DIRECTED BY THE ENGINEER. THIS INCLUDES EXTENDING
EXISTING PIPES WITH PIPES OF DIFFERENT MATERIALS.

CONSTRUCT THE PIPE COLLAR WITH CLASS "B"
OR BETTER CONCRETE.

OBSERVE ALL REQUIREMENTS OF SECTION 840 OF THE
STANDARD SPECIFICATIONS.

* USE 12 INCH DIAMETER VALUES FOR PIPE DIAMETERS
LESS THAN 12 INCH.

N T T T T T T /0 |______
T I
| |
\ |
Y EXIST. PIPE | PROP. PIPE
[ |
|
- I I E
| l—
DN S——
SIDE ELEVATION
D E F Cu. YD.
12" 12" 12" 0.3528
15" 12" 12" 0.3990
18" 12" 12" 0.4465
24" 12" 12" 0.5526
30" 12" 12" 0.6560
36" 12" 12" 0.7640
42" 12" 12" 0.8856
48" 12" 12" 1.0126
54" 18" 18" 2.5793
60" 18" 18" 2.8506
66" 18" 18" 3.1307
72" 18" 18" 3.4176

1-24

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR
PIPE COLLAR
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