BAR 2'-9" IN EACH CORNER

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.

NOTES:

INDENT THE LETTERS 'R/W' IN THE TOP OF EACH MARKER.

IN LOCATIONS SUCH AS LAWNS, PRIVATE ENTRANCES, DRIVES,
ETC. CONSTRUCT 'R/W' MARKER FLUSH WITH THE GROUND.

PLACE 38" DIA. STEEL REINFORCING

&
c t‘\\)?
1/2n; > :‘.0
(= ¢
Y
% | |ﬂ
| |
| | ™
| |
| |
GROUND | |
LINE I |
— |l |
N B 7=
| |
| | 5
| | ™
| |
| |
| | P
| | y
|
| |
— ] | | |
| |
| |
| |
' Wy Y
8”
" 3]
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51/211 + %u

W

51/2/1 + 1/41/

[

51/21! + %n
SPLIT FACE
'1 n
] 34 [ ;>Q
7 -
[
SAW FACEj\
A
X
+ —
K
©
GROUND LINE
6
7 -
SPLIT FACE

NOTE:

IN LOCATIONS SUCH AS LAWNS, PRIVATE
ENTRANCES, DRIVES, ETC. CONSTRUCT

'R/W' MARKER FLUSH WITH THE GROUND.

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.

\
|

12"

+

2!_011

+

31_011

SAW OR SPLIT FACE4/

51/211 + %u
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16" g :>% ©
}. o ¢
¢ i
:C\l ¢
# % | I’ﬁ
| |
| | Y
| |
| |
GROUND | |
LINE | |
— 11,
2 114" - W= 4
Z <4 | | —/
| |
A\ I | 2?
N -
é‘bl | | )
@ | |
v %
| |
PLACE 38" DIA. STEEL REINFORCING | | P
BAR 2'-9” IN EACH CORNER I I X
Al
A — — 5% I
n I I
AP | ' |
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. | |
| |
| |
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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O wn
NOTES: COUPLING =P
REFER TO SECTION 815 OF THE STANDARD — ';: <§(
SPECIFICATIONS FOR INSTALLATION DEPTHS FILTRATION <= .
OF DRAINAGE PIPES. TO DRAIN OUTLET _ TO SUBSURFACE DRAIN EARTH COVER = GEOTEXTILE E oc go
7 N SUBDRAIN—— = ° / w19 =
CONNECT PIPE OUTLET INTO DRAINAGE / \ COARSE = 05 9500 g ngI
STRUCTURE WHEREVER POSSIBLE. IF NOT CON- . AGGREGATE < 20?,0"0 oL W< <Z( W
NECTED TO DRAINAGE STRUCTURE, PROTECT I% 8} o o~ = |<T:O‘I o5
END OF PIPE BY CONCRETE PAD FOR \ I 4" OR 6" PIPE B %"oo y I—I'_ZE
OUTLET END OF DRAIN. PADS ARE NEEDED \ (SEE_SPECIFICATIONS N, O
AT LOCATIONS WHERE PIPE IS NOT PLACED \ / SECTION 815 FOR I D:Lc'5H<
~ —~ ALTERNATES) 6" 6" SO0
IN DRAINAGE STRUCTURE TO FACILITATE MAIN- - — =~
TENANCE AND AID IN IDENTIFICATION. OUTLETS AUXILIARY VIEW I—E
ARE REQUIRED EVERY 500' OR AS DIRECTED BY — D+ — & o
THE ENGINEER ! a
2x2 TO 4x4 GALVANIZED - SUBSURFACE DRAIN L
HARDWARE CLOTH PIPE . Y = 12" WHEN "H" IS 4'-0" OR LESS
L _ " 1 n
0.063 WIRE OR EQUAL I.D. w E o g" Y = VARIABLE WHEN "H" IS OVER 4'-0
g S
4, = S
A g ° 4" PIPE
S - 6" PIPE SEE_AUXILIARY VIEW
- RODENT SCREEN © w 14"
\ﬂ' 2'.6” [Ty o 4
AN © » [am
| ol £ =
1/N g E 3.\ L
A RODENT SEE_AUXILIARY VIEW . A S _.///\ _ 6" PIPE - =
> SCREEN » g — - L] o = >
- 1 = \l -l | t _ /// — :'_ E <
;f' :o _I.D T _ __IEfjH___l__ ) ~ l_/:______ —|— < m
o 7 f_ — —¥|=l — <+ 4" PIPE QD: (]
l _ =11 1 .
K| o ] A W
! " n o
* 6" PIPE 2-0 6 RODENT SCREEN 2:: <
* — 4" PIPE . a ™
~—14" - CLASS 'B' CONCRETE =
fA— N " 4" OR 6" PIPE < oc
AN 6 (SEE AUX. VIEW) PROPOSED CONCRETE PAD = =
0" INSTALL RODENT SCREEN ELEVATION VIEW n (7]
4"-6" INTO DRAIN PIPE > Pl
PLAN VIEW . < a
%”"“‘_ 6% x ——--——%” o
3 n
1/4”_—_-‘_ 4/4. i —.—-‘—1/4” g
SUBDRAIN QUANTITIES o
EXCAV. OR COURSE AGGREGATE
CU. YDS. PER FT. DEPTH/LIN. FT.
6" PIPE— N .,
0.056 | 4" PIPE—] )
‘ O (}I
THE CONCRETE PAD CONSISTS OF 4" DRAIN 0.137 CUBIC YARDS, L J
6" DRAIN 0.177 CUBIC YARDS CLASS "B" CONCRETE.
SHEET 1 OF 1
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NOTES:
REFER TO SECTION 815 OF THE STANDARD
SPECIFICATIONS FOR INSTALLATION DEPTHS

COUPLING

OF DRAINAGE PIPES. -
TO DRAIN OUTLET _ TO UNDERDRAIN 3
EARTH COVER —— . z
CONNECT PIPE OUTLET INTO DRAINAGE / N z >0
STRUCTURE WHEREVER POSSIBLE. IF NOT CON- / \ SUBDRAIN —— = —1% %
NECTED TO DRAINAGE STRUCTURE, PROTECT [ 1 FINE © %%, >
AGGREGATE o 0% 0% wlz
END OF PIPE BY CONCRETE PAD FOR \ I 4 oR 6" PIPE - 040%9 s
[} 0 =
OUTLET END OF DRAIN. PADS ARE NEEDED N (SEE SPECIFIGATIONS T Qp(:fo of
AT LOCATIONS WHERE PIPE IS NOT PLACED 7 SEGTION 615 FOR YA,
IN DRAINAGE STRUCTURE TO FACILITATE MAIN- N __ __ —~  ALTERNATES) |
TENANCE AND AID IN IDENTIFICATION. OUTLETS 6" 6"
ARE REQUIRED EVERY 500’ OR AS DIRECTED BY AUXILIARY VIEW
THE ENGINEER a
of % —ol—
2x2 TO 4x4 GALVANIZED =
w PIPE UNDERDRAIN
HARDWARE CLOTH PIPE w5
0.063 WIRE OR EQUAL I-D- g S Y = 12” WHEN ”H” IS 4"0” OR LESS
gl 3 Y = VARIABLE WHEN "H" IS OVER 4'-0"
™ g °© 4" PIPE
a4 S T 6" PIPE SEE_AUXILIARY VIEW
T 14"
RODENT SCREEN o » 1
] B
K 26 e BB s ,,
+ . == A S 7 6" PIPE EARTH COVER
) / - N
™ — N
| RODENT SEE_AUXILIARY VIEW 8§ | L - EmE N .
= —_ | — _— — -
o SCREEN ‘ N } — H -
K ~ —r — —|— == 3
= < —— N < 4" PIPE © 90
= - 0 —_— — ¢ [ A
S TR T B T o | ey
« f = — e D , = S0 AGGREGATE
- — L 2-0 6 RODENT SCREEN = 590
o< 000
‘ 6" PIPE 2-6 CLASS 'B' CONCRETE 00
f 4" PIPE PROPOSED CONCRETE PAD
-——1/ " n
S B *ﬁ *\\-4" or 6" PIPE ELEVATION VIEW 2
~ 6 (SEE AUX. VIEW)
o 6" INSTALL RODENT SCREEN BLIND DRAIN
4"-6" INTO DRAIN PIPE
PLAN VIEW 14" i 6% "x e 14"
14" 43/4”i' on
SUBDRAIN QUANTITIES 4 —l—"4
EXCAV. OR FINE AGGR.
TYPE CU. YDS. PER FT. DEPTH/LIN. FT.
6" PIPE —
UNDER = "
DRATN 0.056 o 4" PIPE — .
BLIND . [
DRAIN 0-037 - O -

THE CONCRETE PAD CONSISTS OF 4" DRAIN 0.137 CUBIC
6" DRAIN 0.177 CUBIC YARDS CLASS "B" CONCRETE.

YARDS,

END ELEVATION VIEW
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L
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loo EE
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ROADWAY STANDARD DRAWING FOR
PIPE UNDERDRAIN AND BLIND DRAIN

END ELEVATION VIEW
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6”
I 2,'6” 1/4,”
| . DRAFT
To
N ‘ RODENT SCREEN
< =
ol 2 Tt B Q—
— < \\4” OUTLET PIPE
%u
DRAFT
PLAN VIEW
%n - 4\\\///
4" DRAFT A 2N
DRAFT OK%
= ///\
= N* e®/
] N w
I \I
_—— |_— T —
T T N\
< El \\4” OUTLET PIPE
13 RODENT SCREEN
[

ELEVATION VIEW

2/_6"
2x2 TO 4x4 GALV. HARDWARE

10"

CLOTH .063 WIRE OR EQUéi////

DRAFT |

\\ INSTALL RODENT SCREEN

4" TO 6" INTO DRAIN PIPE

TOP VIEW

PARTIAL DETAIL OF
RODENT SCREEN

1/4” %7!

4" OUTLET PIPE

__Iul__

254" 13" La”

END ELEVATION VIEW

THE CONCRETE PAD CONSISTS OF 0.137 CUBIC
YARDS OF CLASS "B" CONCRETE.
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VARIABLE SPACING TO

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

CONTINUOUS 4"
PERFORATED PIPE

CONTINUOUS 4" PERFORATED PIPE

//r—— CONC. PAD

- ENGINEER ®
~
/ \
== 2144 8T T / 3 7T_§E__,L_iﬂi
y k24 : k214 irs k2141
- END CAP END CAP
DRAINAGE STRUCTURE
OUTLET PIPE AS SHOWN ON PLANS
CONC. ——-’”/////J NOTE: DO NOT PERMIT CONNECTING
PAD m OF OUTLET PIPES TO EXISTING OR
PLAN PROPOSED DRAINAGE PIPES
= o mp————
@) — (1) E—
s emae —" T ——— T \— + % 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" —~
— ~ ~
% \ Y \
=B N—LE 7 \ﬂﬁ k244 BT i k2 [ ~e égﬁ N
|
a i o= o — R e N
\\ END CAP 30" R \_ END CAP ~ J END CAP \
T = — ourLer prpe 3T 30" R.
b DRAINAGE STRUCTURE
AS SHOWN ON PLANS
OUTLET PIPE
CONC. PAD —

il

PROFILE

O

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

- % GRADE -

S
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OVERLAP FABRIC
/ A MINIMUM OF 6"

# 57 STONE
VAR. (SEE PLANS)

CONC. PAD

TYPE 1 GEOTEXTILE
/ OUTLET PIPE

’

\\\\\\__ wn. 3% —/
~ 4" CONTINUOUS PERFORATED PIPE

DITCH
ELEV.

T 6/1

TYPICAL SECTION A-A

# 57 STONE

OVERLAP FABRIC
/ A MINIMUM OF 6"

TYPE 1 GEOTEXTILE ~3 FZAA@)
/ OUTLET PIPE

MIN.

f P22
st DRAINAGE STRUCTURE
12" oze J5555 —\\
?.ggz 000 N
i Q17 RN
J MIN. 3 %
6"
12" \\\\—— 4" CONTINUOUS PERFORATED PIPE

TYPICAL SECTION B-B

4" PERFORATED PIPE

v

{

30" R. MIN.

END 4"
PERFORATED PIPE

END CAP

NEOPRENE CONNECTOR — BEGIN

INSET "A"

GENERAL NOTES:

USE THE FOLLOWING CRITERIA AS A

GUIDE FOR THE LOCATION, QUANTITY AND
INSTALLATION OF AGGREGATE SHOULDER DRAIN.

(1)

(2)

(3)

(4)

(5)

INSTALL ON LOW SIDE OF PAVEMENT

IN AREAS WITH GRADES FLATTER THAN 1%
AND SAG VERTICAL CURVES.

OTHER LOCATIONS AS DIRECTED BY THE
ENGINEER.

PLACE OUTLETS AT THE LOW POINTS

AND SPACE AS SHOWN ON THE PLAN VIEW.
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.

OUTLET PIPE GRADE MIN. 3%.

OUTLET PIPE

E]
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B A

VARIABLE SPACING 300' = TO SUIT COND.
GEOCOMPOSITE SHOULDER DRAIN
OR AS DIRECTED BY THE ENGINEER
END CAP =1 - __ /= END CAP
Vs \.—— SEE INSET "A" // \\‘\'///,,——— SEE INSET "A"
/ \ /
‘) , I:\ A%ﬂ} R | | d NN ,I ) \
/ \ “\\7__ END CAP "\\\—— GEOCOMPOSITE TEE \ i \— GEOCOMPOSITE SHOULDER
GEOCOMPOSITE \ y OUTLET AN _ DRAIN
SHOULDER N GEOCOMPOSITE SHOULDER Y ~
DRAIN — 4 -~ DRAIN /
OUTLET PIPE
OUTLET PIPE CONC. APRON
__\\\\\\ DRAINAGE STRUCTURE
\ DRAIN. STR. ///F_-AS SHOWN ON PLANS
[j/ DRAINAGE SYSTEM i
DRAINAGE SYSTEM NOTE: DO NOT PERMIT CONNECTING
NC. APRON :
PLAN CONC 0 OF OUTLET PIPES TO EXISTING OR
PROPOSED DRAINAGE PIPES
SEE TYPICAL SECTION B-B
- % GRADE —F T T — — — _ _ - - \_ & % GRADE
PROFILE VARIABLE SPACING 300'% .
—_— TO SUIT COND. OR AS DIRECTED
BY THE ENGINEER
GEOCOMPOSITE SHOULDER DRAIN GEOCOMPOSITE SHOULDER DRAIN SEE INSET "A" -“\\\
—— - END CAP -~ \(//F_- END CAP -
/ N\ / . / 4%/_ / N\
22 — & N B N 7777, A N AT )
/ \ [ N END CAP \ / / GeocomposiTE —/ \ /
GEOCOMPOSITE ~ /x S~ — OUTLET PIPE ~ e SHOULDER DRAIN ~ S
SHOULDER IR " __//l I
DRAIN SEE INSET "A" OUTLET PIPE

OUTLET PIPE ——x\\\\\\

DRAINAGE STRUCTURE
AS SHOWN ON PLANS
CONC. PAD

——==z|0Egz=z=z

AN e e — 1

NOTE: DO NOT PERMIT CONNECTING
OF OUTLET PIPES TO EXISTING OR
PROPOSED DRAINAGE PIPES
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Cw
st
SHOULDER DRAIN << <§(
o
=PIk
| W o H—=
cogT
Z -
w<Zw
CONC. PAD I::omo(Hg
=0
EEESH GEOCOMPOSITE »i-, S
OUTLET PIPE ' SHOULDER DRAIN cSHT
7 o D
= JH
>
END CONNECTOR [® EE
7 END CAP ' L
é é [ - o
T "n
6" MIN. CEMENTED JOINT
TYPICAL SECTION A-A (45° OR 90°
AS NEEDED) OUTLET PIPE
MIN. 3% GRADE =
<
1) n o
INSET "A o o
[T = |
SHOULDER DRAIN cZD oc
E 1]
()
< 1
Vs GENERAL NOTES: °D: =
(s USE THE FOLLOWING CRITERIA AS A o
S g QX
~ ANg GUIDE FOR THE LOCATION, QUANTITY AND o
~ ) < Cﬂ
OUTLET PIPE INSTALLATION OF GEOCOMPOSITE SHOULDER DRAIN. % W
(1) INSTALL ON LOW SIDE OF PAVEMENT < -
IN AREAS WITH GRADES FLATTER THAN 1% + c'T) -
7 AND SAG VERTICAL CURVES. > 8
MIN. 3 % 1~ (2) OTHER LOCATIONS AS DIRECTED BY THE <§( o
DRAINAGE STRUCTURE ] ENGINEER. o=
(3) PLACE OUTLETS AT THE LOW POINTS g 8
AND SPACE AS SHOWN ON THE PLAN VIEW. T o
TYPICAL SECTION B-B (4) CONNECT OUTLET PIPE INTO DRAINAGE Ll
STUCTURE WHERE POSSIBLE. IF NOT ©
CONNECTED TO DRAINAGE STRUCTURE,
PROTECT END OF PIPE BY CONCRETE PAD.
SEE DETAIL OF CONCRETE PAD.
(5) PROVIDE 4" SCH. 40 PVC PIPE FOR OUTLET.
(6) OUTLET PIPE GRADE MIN. 32 SHEET 2 OF 2
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SHOULDER PAINT STRIPE

KK— ROADWAY PAVEMENT —))

4"

J\ OFFSET
PAVED SHOULDER

PAINTED WITH

ia

INSET "A"

PAINT STRIPE

VARIABLE
:: PAVED SHOULDER

PAVEMENT
WIDTH

"’,,———PAINT STRIPE

MEDIAN
WIDTH

—_—— e — i — = —G -OFE-MEBIAN — - — - — - — - — - — - — - — - — - —

:> VARIABLE SEE INSET "A"
PAVED SHOULDER DETAIL OF PAINTED

TS~—PAINT STRIPE

PAVEMENT
WIDTH

N PAINTED SHOULDER
. WMARKER

| __—— PAINT STRIPE

SHOULDER MARKER
/

/4
T T TN\
N\

3' OFFSET FROM_ ﬁl\ VERTICAL MARKER
WITH YELLOW TOP

___ﬁ_‘

\

SHOULDER DRAINS tL————SHOULDER DRAINS
SEE STD. DWGS SEE STD. DWGS
816.02 AND 816.03 [¥] 816.02 AND 816.03

-3

MAINIENANCE |

S . — T[T — - T TN .~ 7 T MOWING LIMITS™ - — . — -~ —- .

\VERTICAL MARKER

WITH YELLOW TOP

MOWING LIMITS

PAINTED SHOULDER AND VERTICAL MARKER
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=2
=9
\ , <E<(
1"x1"x1g" STEEL ANGLE ’\(\/37 %E%d
1" 1/811 u.tjcjkﬂ ,
‘ — o=
D r Df'_ /? ! PAINTED YELLOW CR2aT
1 1" 1"x1"x1g" STEEL ANGLE —— OVER BLACK ESISE
T ‘ Y (SECOND APPLICATION) Sz
—"II"— 1g" T /’ = L TR g
—i1" A 5 goﬂé
E-1 E-2 T 33 EE
PLAN /\ f l B

PAINTED YELLOW

w
T 07 PAINTED BLACK =
f (FIRST APPLICATION) _
10 S g
=) “
e 85 LEGEND e £ a
T T <Q Z N
7% ISOMETRIC VIEW S
% YELLOW PAINT = 6w
= A é O -
= | BLACK PAINT o =4
_ cHx
« L il ] o2
A T oo < (] o
| o3 GENERAL NOTES: b ©
| Eg USE A36 GRADE STEEL. USE FLAT BLACK > 99
] @O PAINT AS FIRST APPLICATION. =+ Z
i 45° J'/ ¢ USE YELLOW AS SECOND APPLICATION 2L
— FOR THE TOP HALF OF THE MARKER. e w
£ _— USE EXTERIOR OIL BASE FOR ALL PAINT. X
T — USE MARKERS FOR SUBSURFACE AND <

SHOULDER DRAIN CONCRETE PADS.
ELEVATION PLACE MARKERS FOR OUTLETS AT
DRAINAGE STRUCTURES WHERE APPLICABLE.
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MATTING FOR
EROSION CONTROL

EARTH

SHOULDER
BERM GUTTER
TRANSITION

NOTE FUNNEL
/_ELEVATION

FUNNEL

SHOULDER

MATERIAL
//
SHOULDER ——~
BERM GUTTER
12" FUNNEL \\\ CONSTRUCTION
DRAIN PIPE < JOINT /
12 GA. STEEL
égxl,ﬁug'}'% CONNECTOR RING SECTION A-A . »/_“’
ELBOW WITH GASKETS ) 2'-0 2'_o" —
FUNNEL INLET A
VoA CONTROL POINT
v-0' [ A -
9" 2_6”// o 12 GA. STEEL ! g I
15" DIA. X / < | & Funner e o 1% %
4" STUDS AND STUB ol
7 -
é t = ¢ oY
: = 2' x 12" DIA:
5 ! ! @ PIPE STUB *
L . - BUTT WELD PIPE
© TO FUNNEL BUTT WELD -+ X
i 15" DIA. x 4" Loney ™
" " STUD WELDED TO
41% 1.1 1111 | |4te SPILLWAY (TYP.) y v
FUNNEL ELEVATION i
CONSTRUCTION
SHOULDER 5'-0" JOINT
BERM GUTTER CONSTRUCTION —
\ K;METAL FUNNEL JOINT “-~\\\\4//\\\\\5
7%" Trena: : 8"
3!_01!
CLASS 'B’ PLAN VIEW
56" SHOULDER CONCRETE
- > BERM GUTTER * USE 0.109" THICK STEEL OR
FRONT VIEW ALUMINUM FOR 12" DIA. STUB.

STATE OF
NORTH CAROLINA
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ROADWAY STANDARD DRAWING FOR
FUNNEL AND FUNNEL DRAIN
12" METAL FUNNEL
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PLACE GROOVE OR

BELL END OF PIPE
TO FACE OF WALL

|

—

FOOTING

DOWEL

Zf— OPTIONAL CONSTRUCTION JOINT

ELEVATION

(IF CONST. JOINT IS USED)

~ry

END ELEVATION

#4-BARS

12"
DOWEL
BAR- lell

SLOPE AS INDICATED ON PLANS
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DOWELS IN ENDWALL WITH REINFORCED CONCRETE PIPE

*SEE SHEET 3

PIPE SINGLE PIPE DOUBLE PIPE
LOC.| DIA. |15" 18" 30" 48" 15" [ 18" | 24" | 30" | 36" 48"

BARS | "X"|"X" "X 4 XX x| X "Xy
G Qry. 2 | 2 5 2| 3| 3| 4
M QTy. - - - - 1] 2| 2] 2 2
G QTy. 2 5 2| 3 3| 4
TOTAL LBS. | 9 | 9 14 65 12 12| 19| 19 | 23 92

DIMENSIONS AND CONCRETE QUANTITIES
USING CONCRETE PIPE
COMMON DIMENSIONS SINGLE PIPE| DOUBLE PIPE

D H B T YD3 L YD?
15" | 3'-3"| 1'-8"| 2 213" 0.7 2"| 7'-8"| 1.0
18" | 8'-7"[1'-10"| &' 215" 1.0 7"18-11" 1.3
24" | 4'-2"| 2"-1"| 4’ 3" 1.5 5"111'-5"] 2.0
30" | 5'-0"]| 2'-6"| 4' 414" 2.3 3"113'-5"| 3.1
36" | 5'-8"| 2'-8"| 5’ 434" 3.4 0"|16'-0"| 4.5
42" | 6'-2"| 3'-1"| &' 514" 4.5 |5'-10"(18'-6"| 6.0
48" | 6'-9"| 3'-5"| 7' 534" 6.0 6'-8"[21"-0"| 8.0

u
mdﬂfg
ozurm
T
293,
—= 0= o
=o= o
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g
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23e
e
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o W pm
>u13§§
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Y-
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SLOPE AS INDICATED ON PLANS L_19a=
< o =
—>9”|<— 4" SopT
" / o - mZ -
4 —] f— e = Ll <€ < L T
- F EOxrOsn
! I<E =
. N wi=, oY
N Log
o Ty SREE:
—| *| ol SLOPE = .4
S 3"’\ 100 I—>
) #4-BARS =
Sl \ - o
! =)
—
1 N ;
| < A
= (&) -
PLAN ® 55 1"
B =T
FOOTING
(IF CONST. JOINT IS USED) DOWEL Ll
" n J
G | M , G END ELEVATION BAR- "X T ‘I’—’ =
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OPTIONAL CONSTRUCTION JOINT C'T) Ll al <
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ELEVATION DIMENSIONS AND CONCRETE QUANTITIES < - © T
USING CORRUGATED STEEL PIPE % w (=
COMMON SINGLE PIPE DOUBLE PIPE g oc ) I
D H B G L YyD3 | ™ L YD? o g = ,Lr_)
15" 31_411 1"8” 2"6” 5!_0" 07 1’_11” 6!_11” 10 ° <
18" | 3'-7"[1'-10"|2'-11"[5'-10"| 1.0 | 2’-3"| 8'-1"| 1.2 (]
24" 4I_1H 21_1H 3'_8" 71_411 1.4 3!_071 10!_4” 1-9
30H 4I_7H 27_4” 4!_5N 8!_10!! 2.0 37_9” 12!_711 2.7
36" 51_111 2!_7H 5;_2u 10'-4" 2.8 4'_6" 14'-10"| 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.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-18
DIVISION OF HIGHWAYS

ROADWAY STANDARD DRAWING FOR
CONCRETE ENDWALL FOR SINGLE
AND DOUBLE PIPE CULVERTS
15" THRU 48" PIPE - 90° SKEW
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SLOPE AS INDICATED ON PLANS
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ZiOPT. CONSTRUCTION JOINT

ELEVATION

‘\——#4 REBAR HORZ.

DIMENSIONS AND QUANTITIES FOR RCP OR CSP
CALCULATIONS BASED ON CONCRETE PIPE H? QUANTITES
Dia- H' MINIMUM DIMENSIONS B%ig ADUHgﬁELuEIGHT
b [ w[e e[ 7[5 [L[%0]| [o [a&[wr
15" [3'-3"] 1'-8"[ 2'-9"[ 214" | 915" | 5'-6"| 0.7 15" | 7.5 | 0.2
18" [ 3'-7"|1'-10"[ 38'-2"[ 215"| 10" | 6'-4"| 1.0 18" 8.7 | 0.2
24" | 4'-2"| 2'-1"] 4'-0"] 8" 10" | 8'-0"[ 1.5 24" 11.1| 0.2
30" |5'-0"|2'-6"| 4'-7"| 4lg" | 1112"[ 9'-2"| 2.3 30" [ 12.6 ] 0.8
36" |5'-8"|2'-8"| 5'-6"| 434" | 1212"|11'-0"| 3.4 36" | 15.1] 0.3
REBAR IN ENDWALL (H' MIN.)
USE WITH PIPE DIA.
RC OR Cs [15"]|18"[24"|30" [36"]42" | 48"
PIPE atv[ary[arv|ary[ary| aty| aty
‘X' BARS 6 | 7|9 |10f[12]14]15

HORZ BARS 4 4 5 6 7 7

TOTAL LBS. | 41| 50 | 74 |112[131] 161|195

BASE

‘B'-4"

DOWEL ‘X' BAR

END ELEVATION

NOTE:

-THIS STANDARD FOR THE SLUICE GATE PROVIDES ONLY BASIC
INFORMATION FOR PLACEMENT.

-INSTALL THE SLUICE GATE IN ACCORDANCE WITH THE
MANUFACTURER'S DIMENSIONS AND SPECIFICATIONS.

-SEE PLANS FOR LOCATIONS AND PIPE SIZES

SLUICE GATE DIMENSIONS

PIPE DIAMETER A 15" 18" 24" 30" 36"

GATE DIAMETER B 22" 25" 32" 3834"] 46"

FRAME HEIGHT, MIN. | C 36" 36" 48" 60" 72"

H. W. HEIGHT, MIN. | D | 4'-515"] 4'-7" 5'-10"| 7'-1" 8'-4"

H. W. WIDTH E| 5-6" 6'-4" 8'-0" [9'-2" [11'-0"
GENERAL NOTES:
1. LIMIT VARIABLE HEIGHT DIMENSION (H) TO FRAME HEIGHT OF

SLUICE GATE, 3' ABOVE THE H' DIMENSION OR 10’ WHICHEVER IS LESS.
2. ATTACHMENT OF GATE MAY REQUIRE SPECIFIC POSTIONING OF PIPE AND/OR

w

©o~NO OGN

MODIFICATION OF ENDWALL. CONFIRMATION OF GATE DIMENSIONS AND

ATTACHMENT METHOD IS RECOMMENDED PRIOR TO CONSTRUCTION OF ENDWALL.

PLACE NO. 4 REBAR ON 12" HORIZONTAL AND VERTICAL CENTERS
WITH 2" MINIMUM CONCRETE COVERAGE.

CONSTRUCT 1" CHAMFER OR RADIUS ON ALL EXTERIOR CORNERS.
USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

WALL THICKNESS (T) IS USED TO COMPUTE QUANTITIES, NOT TO INFER SIZE.

WHEN THE BASE IS POURED SEPARATELY, LEAVE THE POUR ROUGH.
USE CLASS 'B' CONCRETE.
CUT OR BEND REBARS AS NEEDED TO ACCOMMODATE PIPE.
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GENERAL NOTES: <<<§(
-CHAMFER ALL CORNERS 1". USE CLASS "B" CONCRETE. ZEIO
-PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER HOCD .
WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH. één.;z
-CONSTRUCT BOTTOM SLAB WITH FORMS. n:%) -
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF quz%I
_— — THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS < [am (H-')
APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER. I—I|_Z|_u
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF CDELLS_I
0 § 0 § THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH. oomé
-DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE, =2 .H
BUT IS USED IN COMPUTING ENDWALL QUANTITIES. loo Ei
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DOWEL a= -
(IF CONST. JOINT IS USED) DUWEL =) S
ELEVATION END ELEVATION My 11 < w =
—_—— BAR- "X = —
- w L
2 [+ =
DOWELS IN ENDWALL DIMENSIONS AND CONCRETE QUANTITIES > w - o
PIPE SINGLE PIPE DOUBLE PIPE =
LoC DIA 18" | 22" | 25"| 29" | 36" | 43"| 50"| 58"| 65"| 72"| 18" |22" | 25" 29" | 36" | 43"| 50" | 58"| 65"| 72" COMMON DIMENSIONS USING C.S. PIPE ARCH SFI’?FG’IE_E D%UIBPIEE <§( = 8 <
’ . [m] L >
BARS ”X” ”X” ”X” HXH HXH an an IIXH HXN ”X” ”X” ”X” nXu an I!XH an an uXu HXH ”X” SPAN RISE THICK H B G M L YD3 L YD3 < m z
G QTy. 2121|213 3| 4| 4|4|5|5|2|2]2]|3]|3|4]4]|4|5]|s5 17" 13" (0.064| 2'-9" [ 1'-5"[ 2'-7"[1"-11"[ 5'-2" | 0.526| 7'-0" | 0.684 8 (&) g =
M QTY. -1 -1 -1 - -l - -t 2] 2 2 21" | 15" |0.064|2'-11"| 1'-6"[ 3'-0"| 2'-4"| 6'-0" | 0.663| 8'-4" | 0.880 = < =2
G QTY. 2 2 2 3 3 4 4 | 4 5 5| 2 21 2] 3 3| 4 4 4| 5 5 24" 18" [0.064| 3'-2"| 1'-7"| 38'-5" | 2’'-8"|6'-10"|0.840| 9'-6" |1.110 8 =
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 e
42" 29" [0.079]| 4'-1"| 2'-1"| 5'-4" [ 4’-8"|10'-8"| 1.950|15'-4"]| 2.614 >
49" | 33" |0.100] 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| 5'-3"| 2'-8"| 7'-8" | 7'-1"|15'-4"| 4.189 [22'-5"| 5.637 SHEET 1 OF 1
71" | 47" |0.138| 5'-7"[2'-10"| 8'-4" | 7'-11"|16'-8"| 5.007|24'-7"| 6.772
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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.

1-18

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

REINFORCING QUANTITIES

DIA. 15" | 18" | 24"| 30"| 36" [ 42" C.S.| 42" R.C.| 48" C.S.|48" R.C.

VIO VA Vi
BARS HXN ”X” HXH NXH NXH HXH uYu uxu Y X Y HXH HYII

QTY. 5 5 6 6 7 7 2 7 2 8 2 8 2

LBS. 12 |12 | 14 | 14 | 16 a7 49 52 55

*QUANTITIES BASED ON 2'-0"

*2:_077 " S
9 78
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= b 15"
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| ol [SEOPE
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; P
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IOPTIONAL f ‘T S
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JOINT USED
ELEVATION END ELEVATION
== —
- 11
| | | #4-BARS
( D)
——4 m"l¢——
PLAN DOWEL
BAR_IIXII
DIMENSIONS AND CONCRETE QUANTITIES
R.C.P. DIMENSIONS AND VOLUMES C.S.P. DIMENSIONS AND VOLUMES
G M S T yD? H B G M YD?
3 1'-8"[ 2'-6"| 1'-1"[ 1012"| 214" | 1.0 | 3'-4"| 1'-8"| 2'-5"[1'-5" | 1.0
3 OII 2!_11H 1!_3” 10[[ 21/2!! 1-2 3!_7” 1!_1011 2[_9” 1'—6” 1-3
4! 1” 37_9” 1,—6” 10” 3” 1'7 47 1” 2!_111 3!_6!! 1y_9” 1_8
41 1 51: 4’-8” 1:_10n 10,, 31/2n 2.5 4!_7![ 2:_411 41_311 2,_0,, 2.4
5, 1] 9” 5"8” 2!_211 91/2” 4%” 3.6 51_111 2'_7” 5!_071 2!_3!! 3.1
6’ 011 61_771 27_5n 91/211 5%;; 4.6 5,_7!! 2!_1011 5!_9” 2'—6” 4.0
6 411 7r_5n 2'_9" 91/211 5%77 60 6’_1" 3'_1” 6’_6” 27_9!7 5-1

SINGLE PIPE CULVERTS
15" THRU 48" PIPE

ROADWAY STANDARD DRAWING FOR
CONCRETE "L" ENDWALL FOR

SHEET 1 OF 1

838.05
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GENERAL NOTES: '<T:<
-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 Eccgo
WITH A MINIMUM OF 3" COVER AND A LENGTH OF 6" LESS THAN ENDWALL LENGTH. w19 =
-CONSTRUCT BOTTOM SLAB WITH FORMS. ©CopT
-WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF LUE:EZLI-I"
S — THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS l—oéo@
T T 1 APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER. I<£I|_ZH
| -WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF cm—,_,_oﬂ
| | [ | THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH. coH<
—— 9 9 -DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE, = Dec
| BUT IS USED IN COMPUTING ENDWALL QUANTITIES. =
100; (=
— — \m o [}
| A=
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'— —l
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*21_011 9” A/ (£
VARIABLE TO SUIT CONDITION . Y X =
9" M G : _ = =
=
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[ oc S
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(o€~ | | \ ~
g ~ T elile
=2 -~-+ 2 = . = EI Ig =
| 7' T . 12 = -2
@ S <= N
DOWEL B F DOWEL A E i
OPTIONAL CONSTRUCTION JOINT FOOTING vl =
(IF CONST. JOINT IS USED) BAR- "X g:'-' - E =
S dm g
S A
ELEVATION END ELEVATION DIMENSIONS AND CONCRETE QUANTITIES ff o-
L T T
COMMON DIMENSIONS TOTAL e
CONC. >
~ < WO =<
SPAN | RISE |THICK| H B G M YD == -
17" | 18" | 0.064| 2'-9"| 1'-5"| 2'-7"| 1'-0" | 0.695 <DE O H
21" 15” 0.064 2r_11u 1'-6" 3'-0" 1:_2:: 0.825 8 g m -
[am
24" 18" | 0.064| 3'-2"| 1'-7"| 38'-5"| 1'-3" | 0.984 O T
REINFORCING QUANTITIES 28" | 20" |o0.079|3'-4"| 1'-8"| 3'-9" | 1'-5"|1.133 -
DIA. | 18"] 22" 25"| 29"| 36" 43"| 50"| 58"| 65"| 72" 35" | 24" [o0.079] 3'-8" [1-10"| 4"-6"[ 1"-9" [ 1.476 2
BARS | "X"| "X"| "X"| "x"[ "X"] "X"] "y"[ "X"] "Y"| "X" 42" | 29" |o0.079| 4'-1"| 2'-1"| 5'-4" | 2'-0"1.990 ><
QTY. 5 5 5 6 6 7 7 7 8 8 49,, 3317 0.109 41_511 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 ™~
" n ’ " r " ! " ! "
o 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
L]




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.

r -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

STATE OF
OF TRANSPORTATION

NORTH CAROLINA
RALEIGH, N.C.

( ) ( ) 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.

1-18
DIVISION OF HIGHWAYS

DEPT.

SLOPE AS INDICATED ON PLANS

——
| e
| || 2
_l___l__i_/ | _t_ | D e i Y ,,_,,,\: #4-BAR
// ! . DOWEL ;4

ROADWAY STANDARD DRAWING FOR
CONCRETE ENDWALL FOR SINGLE

AND DOUBLE PIPE CULVERTS

40" X 31" THRU 66" X 51" PIPE ARCH 3" X 1" CORRUGATIONS - 90° SKEW

B
L OPTIONAL CONSTRUCTION JOINT 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
- - — — T T LT - - - COMMON DIMENSIONS USING C.S. PIPE ARCH
LOC.| SPAN 40" | 46" | 53"| 60"| 66" 40" | 46" | 53" | 60" | 66 PIPE PIPE
BARS el poexef e rxep ) X x| e 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" [0.079| 4'-3"| 2'-2"| 5'-6"| 4'-5"|11'-0"|2.179|15'-5"|2.848
M QTY. - - - -] - 1l 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 QTY. 4 4 4| s 5 4|5 5| s 5 53" 41" |0.109| 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" |0.109| 5'-6"| 2'-9" | 7'-11"|6'-10"|15'-10"| 4.717|22'-8"| 6.234
66" 51" 10.109|5'-11"] 3'-0"| 8'-9" | 7'-4" | 17'-6"| 5.968 |24'-10"| 7.759

SHEET 1 OF 1
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Z{—-DOWEL

VARIABLE TO SUIT CONDITION

FOOTING

(IF CONST. JOINT IS USED)

’ L
B OPTIONAL CONSTRUCTION JOINT
ELEVATION
DOWELS IN ENDWALL
DIA. 40" | 46" | 53"| 60"| 66"
BARS HXH HXH HXH HXH IIXH
QTY. 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.

Aa/////—SLOPE AS INDICATED ON PLANS

*2’_0” gn T
7 8
MIN.
- T
~ ~
u ‘ #4-BARS
S| A
| | \
) "
X 12
-
I
=
DOWEL
BAR‘ IIXII
END ELEVATION
DIMENSIONS AND CONCRETE QUANTITIES
TOTAL
COMMON DIMENSIONS CONC.
SPAN | RISE |THICK| H B G M YD?
40" 31" |0.079| 4'-3" | 2'-2"| 5'-6"|1'-11"| 2.187
46H 36” 0.109 4’-8” 2!_4!! 6’-3” 21 211 2.739
53" | 41" [0.109| 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” 0.109 5!_11H 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

ROADWAY STANDARD DRAWING FOR
CONCRETE "L" ENDWALL FOR
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PLAN

ELEVATION

GENERAL NOTES:

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

CONCRETE QUANTITIES
CORR.
D FE%INI\(I:F-. FIBER |OR METAL
YD3 YD3
4" 0.082 | 0.083 | 0.083
6"| 0.087 | 0.088 | 0.089
g"| 0.091 | 0.092| 0.094

6!]

|

n
-<£>—

1 2!]

END ELEVATION

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-18

4", 6" OR 8" PIPE

ROADWAY STANDARD DRAWING FOR
CONCRETE ENDWALL FOR OUTFALL

SHEET 1 OF 1
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=2
GENERAL NOTES: 8")
>_
-ALL MORTAR JOINTS ARE 1n" = 1g". <|<T:<§(
|_ -
-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES. ED‘ZEEQ
lL_IEI—IZ
T\q ’I’_\q -CONCAVE TOOL ALL EXPOSED JOINTS. cogT
Z -
L ] - -DO NOT INTERPRET WALL THICKNESS (T) SHOWN AS THE H3<sT
| | || THICKNESS ACCEPTABLE, BUT IS USED ONLY IN COMPUTING < o CHD
| i [ ENDWALL DIMENSIONS AND QUANTITIES. FrhH =0
T | il I D=y O
O DA T T T LT T T FCONSTRUCT THE BASE WITH FORMS: SRETE:
L I Il I oo
—
-USE CLASS 'B' CONCRETE. = >
|00 E —
PLAN -PAY FOR CONCRETE AS BRICK MASONRY. ‘I- g o
-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. —
-JUMBO BRICK WILL BE PERMITTED.
<.a<_;<.>'o:_<-§<-> wswach/)
C r oo @o O BVsO0 OO
SLOPE AS INDICATED ON PLANS P hNDo Y ®L b T Do N
Y88 - - LRI38Y T I.IJU');
c =
/ o L
G -l M -l G — 8" L — / X R L g E C%
e — —
-~ z L A O - >
-7 T T f ’ T
- [ Z e
= - o
\ i F ey N T I o
- I LI N I ~ Yo c O '
o CONC. d o . ' s O w w
[ 11 ) ™ © L
PIPE ) 1T = o
[T ~ Ty 11 < = = o
]; \ o < < (o —
! i i T — © | < Jdo o
CONC. conc. |4 L1 2 < -
~ . =
A p M I =Wy
L = 8 = Q J <
= T [T w Zm
B a : : : | > WD 2
ELEVATION A S 8=
END ELEVATION z¥0rF
DIMENSIONS AND QUANTITIES TYPICAL SECTION g - Q0 :LD
USING CONCRETE PIPE USING CORRUGATED METAL PIPE THRU WALL o= -
COMMON DIMS. SINGLE PIPE DOUBLE PIPE COMMON DIMS. SINGLE PIPE DOUBLE PIPE 0 <
o [ [ e [o [T [ v oo w [ [ o [ w]e [ L[ [m o[ [
15" | 2'-5"| 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" | 8'-9"| 2'-4"| 4'-8"| 3v2"| 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"| 1.8399[ 0.777
36" | 4'-8"| 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"| 8.729] 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"| 3'-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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CONC.
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ELEVATION

SLOPE AS INDICATED ON PLANS

ol

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
-JUMBO BRICK WILL BE PERMITTED.

WITH 47" RISE
WITH 43" RISE

BRICK.

WITH 38" RISE
WITH 33" RISE

WITH 29" RISE

WITH 24" RISE

WITH 20" RISE
WITH 18" RISE

WITH 15" RISE

HH |

CONC .|

10"

fe————— 4' -5

t—— 3'- 4 ——— -

-— 210" —al-

. o'_g
. 2!_5!!

. 21_311

|<—2'-o"—>— WITH 13" RISE

e—— 3'-9"— gl

< 4'-0" -

T
=

.~ 4/ 10" ——— =

THICK-

— B fm—

END ELEVATION

TYPICAL SECTION THRU WALL

DIMENSIONS AND BRICK QUANTITIES
SINGLE PIPE DOUBLE PIPE
COMMON DIMENSIONS

. BRICK| conc. " L BRICK| CONC.

SPAN | RISE | GAGE H B G yp® | TD3 yp3 | vp3
17" 13" 16 | 2'-0"| 1'-4"| 2'-9"| 5'-6"| 0.3310.226| 1'-10] 7'-4" [0.411] 0.302

21" | 15" 16 | 2'-8"| 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"[8'-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"[1.692|0.957
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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*QUANTITIES BASED ON 2'-0"

PLAN
By M G
I |
I I
11
11 -
I T f
! /
| [ 115:1 SLOPE
B
ELEVATION

GENERAL NOTES: %w
[
-ALL MORTAR JOINTS ARE 15" = 1g". 25('
-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES. %E%o
HSO ™.
-CONCAVE TOOL ALL EXPOSED JOINTS. 55'8;2
()
-DO NOT INTERPRET WALL THICKNESS (T) SHOWN AS THE THICKNESS ACCEPTABLE, wEZ, -
BUT IS USED ONLY IN COMPUTING ENDWALL DIMENSIONS AND QUANTITIES. '—<<-E><Oc:5
o
-CONSTRUCT THE BASE WITH FORMS. |<£:|:'_ =1
‘! C,)|_L|_o_l
-USE CLASS 'B' CONCRETE. CSHZT
OOCDCC
-PAY FOR CONCRETE AS BRICK MASONRY. = -2
| =
-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. ;‘3 o =
1
-JUMBO BRICK WILL BE PERMITTED. — o
S¢S ¢SS g R
oc 2= oc oc oc oc oc o (&] (&) (&) o o o
VARIABLE TO SUIT CONDITION ® a v o % w b b v ¥ o v W w
< < ™ (0] (s} — — — — [aV] (s2] ™ < <
SLOPE AS INDICATED ON PLANS
= | % I ® N
*2’-0” 8" . © L v —- =
et — N4 - I I | - o o
MIN. 4 3] Y I w3 s T o
e 2 | o o I ol V| 2| _ Lo n
-~ - (= ol L Y [ ol v - it =
I A 1] < 5 O] oc
—H] P o F =235
1 CONC < < o
[T T PIPE RN o s |
1 R =0 -
T [T{1 ) =
* i RN o= 0
_ s Tt o= w v
- ! gaEsan zWa 5
! X =z o' £
= ST F
B - TYPICAL SECTION THRU WALL ws w.
i
X572
END ELEVATION <0
DIMENSIONS AND CONCRETE QUANTITIES % - E
USING R.C.P. USING C.s.P.||<C OE 7
COMMON DIMENSIONS COMMON DIMENSIONS o m
BRICK| CONC. BRICK | CONC. | | CC
D H B G M T YD? | vD® | B G m | Yp® | YD
151! 2!_511 1!_8H 2!_1077 1:_011 17/8” 0.562 0.386 2'_3” 1:_411 21_9” 01_1111 0.480 0.288
18" | 2'-8"| 1'-8"[ 3'-2"| 1'-2"| 2" |0.691| 0.412| 2'-5"| 1'-8"| 38'-0"| 1'-0" [0.581 | 0.394
24" | 8'-4"|2'-0"| 4'-1"| 1'-5"| 8" [1.128|0.586|2'-11"| 1'-8"| 3'-9"| 1'-3" |1.840|0.446
30” 3’_9” 2!_4” 4!_8!! 1!_9” 31/2H 1.513 0.774 3!_4” 2,'0” 4'_5” 1!_6!! 1.167 0.612
36” 4!_3” 2!_4” 51_5” 2I_OH 4” 1.958 0.846 37_971 2’_4” 5!_077 17_9” 1-562 0.798
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!_0!! 7!_3!! 2"8” 53/4” 3-865 1.381 41_11!! 2,'8” 6"9” 27_3” 2-929 1.125 838 15
n




*

GENERAL NOTES:

-ALL MORTAR JOINTS ARE 15" * lg".

-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.
H -JUMBO BRICK WILL BE PERMITTED.
H PLAN
SLOPE AS INDICATED ON PLANS
* ! n n
8" Mo G . VARIABLE TO SUIT CONDITION 2-0 8
— —I _
-
T -
I | —
| T
I | L
I @ I
| 2 |
17
11 I H
T LRI
CONC CONC.
B 33% S
- H
I
—» B |=m— i
ELEVATION
END ELEVATION
DIMENSIONS AND QUANTITIES
QUANTITIES
COMMON DIMENSIONS
BRICK | CONC.
SPAN | RISE [ GAGE [ H B c M yp® [ YD
17" | 18" [ 16 |2'-0"| 1'-4"[ 2'-9"|1'-0" | 0.417| 0.291
QUANTITIES BASED OF 2'-0" 21" | 15" | 16 |2'-8"| 1'-4"[ 3'-1"|1'-2" [0.511|0.312
24" 18" 16 | 2'-5"| 1'-8"| 3'-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 | 3'-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" 10 | 4'-5"| 2'-8"[ 7'-9" |2'-11"| 2.690|1.262
71" | 47" 10 [4'-10"| 2'-8"|8'-10"[3'-3" |3.500|1.379

WITH 47" RISE

WITH 43" RISE
WITH 38" RISE
WITH 33" RISE
WITH 29" RISE
WITH 24" RISE
WITH 20" RISE
WITH 18" RISE
WITH 15" RISE

.~ 4/ 10" ——— =

|<—2'-0” - WITH 13" RISE

< 2!_5”
rt— 2' -3 —m—

. o'_g

-— 2 10—l

t—— 3'- 4 ——— -

< 4'-0" -
" 3'-9" -

fe————— 4' -5

A A

TYPICAL SECTION THRU

WALL

STATE OF
NORTH CAROLINA

DEPT.

OF TRANSPORTATION

RALEIGH, N.C.

1-18
DIVISION OF HIGHWAYS

BRICK "L" ENDWALL FOR
SINGLE PIPE CULVERTS

17" X 13" THRU 71" X 47" PIPE ARCH 2 2/3 " X 1/2" CORRUGATIONS

ROADWAY STANDARD DRAWING FOR

SHEET 1 OF 1
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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

< 4'-5" -
lge———— 4'- Q' ————

- 37— gl

wow
n n
o
c
SLOPE AS INDICATED ON PLANS = =
b <
T =
-
o
8" / = =
— |
| == ']
T = w o =
°9 I I9
o = ]
1] ¥ -
! ]! 1 -
0
CONC ., l
! :
[}
-
— B =

A A

END ELEVATION

TYPICAL SECTION THRU

WALL

DIMENSIONS AND BRICK QUANTITIES

SINGLE PIPE

DOUBLE PIPE

COMMON DIMENSIONS

L BRICK CONg. M L BRICK CONg.
SPAN | RISE [ GaGE [ H B G yp? | YD yp? | YD
40n 31rr 0.109 31_77! 2’-0” 5'-8” 11r_4rr 1.572 0.700 4v_5u 15r_9n 1.968 0.972
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" [0.109 [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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VARIABLE TO SUIT CONDITION

CONC. \

|

[

|

|
DAY
|

' L

' 115" :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

*2I_0H 8”
| —
MIN. 2
~
-
FH
J I
(2] I
b I
o
* [
[ T LKA
CONC.
j X
° =
- R — B f— E

END ELEVATION

QUANTITIES BASED OF 2'-0"

/

WITH 51" RISE
WITH 46" RISE
WITH 41" RISE
WITH 36" RISE
WITH 31" RISE

51_4”
4'-10"
4!_5!!
4I_0!
3.7'

A A

TYPICAL SECTION THRU WALL

DIMENSIONS AND QUANTITIES
QUANTITIES
COMMON DIMENSIONS

BRICK | CONC.

SPAN | RISE | THICK] H B G M yp? | vyp®
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"| 8'-0" | 4.074| 1.560
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ELEVATION

GENERAL NOTES:
-ALL MORTAR JOINTS ARE 15" + 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

CORR.
ggagF. F?ééh PLASTIC
H ' OR METAL

D
YD3 YD3 YD3
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

del 6

12”

1!_4”

END ELEVATION

1'-9" W/4" PIPE

2'-3" W/8" PIPE
2'-0" W/6" PIPE

TYPICAL SECTION THRU WALL

1-18

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

SHEET 1 OF 1
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5 SPA. @ 9" 2-N2 3'-0" = [m]
2.N3, 2-N4 ’ SECTION - AA
SECTION - BB
SEE STD. DWG. 838.45 FOR GENERAL NOTES.
BILL OF MATERIAL FOR ENDWALL
g8'-6" . REINF. STEEL 1 PIPE |
| 5 SPA. @9" FILL BAR |SIZE| LENGTH | NO. | WEIGHT - =
:, 061 ) sn @ 1o sta FACE 2-N2, 2-N3, 2-N4 B1 | #4 56" 2 | 15 g é |S|<J
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‘6” T4—/ \_ nzn T1 #4 11'-10" 6 47 <Z( (&) g
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"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT SHEET 1 OF 2
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T5 @ 6" TOP & BOTTOM _10 10— o
] 15, 11 4'-3" P nGu . ¢ I—— HQ
1-10"% -I-——-| N 11511 2—:|:—_2” I<T:<
%" " o\ [ FILL FACE— 7| <<= .
11946 "~ | 6 SPA. @ 9 FILL FACE \- Zxr Lo
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5 SPA. @ 9" 2-N2, 3'.0" — ()]
2-N3, 2-N4 SECTION - AA
SECTION - BB
SEE STD. DWG. 838.45 FOR GENERAL NOTES.
4" BILL OF MATERIAL FOR ENDWALL
8'.6" B REINF. STEEL 1 PIPE |
| - ' 1 BAR [SIZE| LENGTH | NO. | VEIGHT :tl =
[ 2-G1 W ul@ Bl [#a | 56" [ 4 [15]|x 3 ¥
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) =] o~ 1-V1 STR. FACE | SLoPE ~ |2 H1 | #4 | 5-6" | 10| 37| — S
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| 2-N1 3 SPA. @ 1'-3" FILL H3 o <z( O ©
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_H__DBARY _N_ BARS _Z~ BARS REINF. STEEL LBS. 458
SHEET 1 OF 2
H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. CON./R.C. CU. VDS 6.3 838.33
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H™ BARS N~ BARS Z~ BARS 5 SPA. REINF. STEEL LBS. 458
CON./C.S. CU. YDS 6.6 |SHEET 2 OF 2
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. WING ELEVATION / 838.33
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CON./R.C. CU. YDS 8.7 11.1 -
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1-18

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.
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WING ELEVATION SHEET 1 OF 2
CON./R.C. CU. YDS 71 838.39
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H2‘\ W2 | 2-V2, 1-V3, v2 | #4 [ 5'-10" [ 10 |39 |[E @ @
) 3 Tl T va | #4 | 50" | 6 20| L
21— 40" |8 _H' Ty Va [ #4 | 41" |6 [16|le SO
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WING ELEVATION CON./C.S. CU. YDS 7.5  |SHEET 2 OF 2
H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. 838 . 39
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T2 OR T3 TOP & BOTTOM BAR [SIZE] LENGTH | NO.Jwe| NO.
TWO PIPES 10'-1" NGT HETGHT
1 T5 @ 6" TOP & BOTTOM B1 #4 5'-6 8 29 | 12 | 44
o'_g" f "
—|THREE PIPES 15'-2"] | B2 | #4 | 46" 2 (12 2 [12
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|
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o i I ! 70 Hi | #a | 77-2" [10[48 |10 [ 48
: l WAl ! H2 | #4 | 5'-6" 2 |7 | 2 | 7
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X | v ogn | =
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) | PIPES o N1 N1 [ #5 [ 3-11" | 18 [ 74 [ 22 | 90
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PIPES
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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.

PLACE A STONE DRAIN CONSISTING OF ONE (1) CUBIC FOOT OF NUMBER 78M STONE CONTAINED

IN A POROUS FABRIC 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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*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE
BAR |SIZE| LENGTH | NO.| WEIGHT
B1 | #5 5'-3" 2 | 11
B2 | #5 3'-9" 2 8
Gl | #7 8'-0" 2 | 33
H1 | #4 5'-9" 6 | 23
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*PAY FOR CONCRETE AS BRICK MASONRY

SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.
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*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE
BAR |SIZE| LENGTH | NO.| WEIGHT
B1 | #5 5'-3" 2 | 11
B2 | #5 4'-0" 2 8
G1 | #7 8'-8" 2 | 35
H1 | #4 6'-3" 6 | 25
H2 | #4 5'-0" 2 7
H3 | #4 3'-0" 2 4
N1 | #5 3'-3" 14 | 47
N2 | #4 2'-9" 6 | 11
T1 | #4 |13'-10" 6 | 55
T4 | #4 5'-9" 6 | 23
T5 | #4 2'-6" 36 | 60
Vi | #4 | 6'-11" 6 | 27
v2 | #4 | 6'-2" 2 8
V3 | #4 5'-3" 4 | 14
V4 | #4 4'-2" 4 11
V5 | #4 3'-2" 4 8
Z1 | #6 4'-9" 6 | 43
Z2 | #6 4'-2" 4 | 25
Z3 | #4 3'-6" 4 9
Z4 #4 3'-3" 2 4
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Z1 4I_1H 8”
- -~ 72 3’-6” 8”
= =2
R z3|  3'-0" 6"
©f o
~l W zZ4|  2'-6" 6"
HK.
= D
n n n n
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 2 PIPES |3 PIPES
BAR [SIZE| LENGTH | NO.|WEIGHT [ NO. | WezgHr
B1 | #5 | 5'-3" 4 | 22| 6 | 33
B2 #5 4'-0" 2 8 2 8
B3 | #5 | 7'-0" 2 | 15| 4 | 29
G2 | #7 18'-0" 2 | 74 - -
G3 | #7 | 27'-4" - - 2 [112
H1 | #4 6'-3" 6 | 25| 6 | 25
H2 | #4 5'-0" 2 7 2 7
H3 | #4 3'-0" 2 4 2 4
N1 | #5 3'-3" 19 [ 64 | 24 | 81
N2 | #4 2'-9" 6 | 11| 6 | 11
T2 | #4 | 23'-2" 6 | 93| - -
73 | #4 |16'-11" | - - | 12 |136
T4 | #4 5'-9" 6 |23 | 6 | 23
T5 | #4 2'-6" 76 127 [112] 187
vi | #4 | 6'-11" 11| 51| 16 | 74
V2 | #4 6'-2" 2 8 2 | 8
v3 | #4 5'-3" 4 (14 ] 4 [ 14
V4 | #4 4'-2" 4 |11 [ 4] 11
vs | #4 | 3'-2" 4| 8 4 | 8
Z1 | #6 4'-9" 6 | 43| 6 | 43
Z2 | #6 4'-2" 4 |25 ] 4 | 25
73 | #4 3'-6" 4 9| 4 9
74 | #4 3'-3" 2 4 | 2 4
REINF. STEEL LBS. 646 \/ 852
*CL. "A" CONC. FOOT. C.Y. [4.8] X [ 6.1
BR. MASONRY/C.S. C.Y. 4.5/ /\[5.9
BR. MASONRY/R.C. C.Y. 3.9 5.0

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

. 14'-2" THREE PIPES T2 OR T3 T5 @ 6"
10 ol oZin 9'-6" TWO PIPES | TOP & BOTTOM TOP & BOTTOM
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10" T2 OR T3 TOP & BOTTOM %w
1 o g l‘—_:h__%,, R T1 TOP & BOTTOM Ez(_
TR z2 | 37" | 8" : 1% — 8 SPA. @ 10" <ZEE%O-
z| | 2 mfl= . Z" BARS IN IR
i 73 >-10" | &" H b= v 1-6 TOP OF FOOTING L1y H=
©| o ° H|B CEaT
ol =||= =, -
af wf | L < T
HK. | == — '::OEEO(D
9" =Il= =0
| > =||= CDELLS_I
| | O Np<l
"N"_ BARS "Z" BARS k = = 2 g
"N" & "Z" BAR DIMENSIONS ARE OUT TO OUT. Sy 5 =|= T4 [© EE
(o ~ (o)
A= 7 SPA. @ 10" BARS "N” ' L
*PAY FOR CONCRETE AS BRICK MASONRY o F fv—vm"’@i Z) E'c\l)owlfle& BOTTOM OF = O
BILL OF MATERIAL FOR ENDWALL — Q| e @
REINF. STEEL  [1 PIPE P’ =" 9o |7
BAR [SIZE| LENGTH | NO.] WercHt T L .
B1 | #5 5-6" 2 | 11 8" a1
_an 778" - 3-vi @ 6"
B2 | #5 | 43" | 2 | 9 78 B / VFILL e =
Gl | #7 | 9'-0 2 | 37 SECTION A-A c g
H1 | #4 6'-9" 6 | 27 6 N O <« %
[Te)
H2 | #4 5-8" 2 | 8 % | B2 E
H3 [#4 | 38" | 2| 5 e o o | ca:-
N1 Tl 14—"||:'_.| % RN | 3" DIA DRAINS E = 8
#5 3'-3 6 | 20 Jl12r B W /1 /_ 6" ABOVE = W
N2 | #6 36" s | a2 Ed ° = = o  d FLOW LINE = ,
[} " ;' — t o ¥
N3 | #4 2'-9 8 | 15 = — - LI oow
T1 | #4 | 14'-8" | 6 | 59 Vi~ | G1 o H
© = r oc E
D EA . I 3
- ' — =
- = =
VilT# | 76" | 6 | 30 ~ = ELEVATION z a N
ve | #4 | 6'-7" 4 | 18 = 1 xi1” 5 SPA. @ 11"
7" = RECESS Ha Ho V2-V4 BARS ?Q -
V3 | #4 | 5-6" | 4 | 15 g"=—H|B-1-6", » > & 5
v4 | #a | 49" [ 4 |12 = =P ak 4 5P, @ 13—\ 2 < E =
V5 | #a 37.5" 2 9 1 -f_—{:v Z H1-H3 BARS — va o= a
zi|#6 | 5'-0" | 6 |45 o © M=f - e S E o
[ - - ] o] © " T T V5 o
22 #6 L 48" 1 5 198 AR T e
z3 | #4 | 3'-4 6 | 13 K it I NN SN
REINF. STEEL LBS. 506 g"|  ora” 6 "T" BARS . ,/_—H_H"T‘H_‘“‘:
*CL. "A” CONC. FOOT. C.Y.| 3.8 30" B j/L - A\_\k,,z,,
BR. MASONRY/C.S. C.Y.| 3.7 T4
BR. MASONRY/R.C. C.Y.| 3.3 SECTION B-B 4 N2 4 N3
7 SPA. @ 10"
SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES. SHEET 1 OF 1
WING ELEVATION 838.69




Z1 4'-4" 8" 10"
- o] o™ z2 3'-7" 8" l__':lf'_%‘
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*PAY FOR CONCRETE AS BRICK MASONRY | T == -
= A 4 A
BILL OF MATERIAL FOR ENDWALL #[% fﬂ{%ﬁ%ﬁ /)|
REINF. STEEL 2 PIPES [3 PIPES varmh ik
BAR [S1ZE| LENGTH | No.[wewet| NO. Juetanr | 1127x11” o 3 Fol w
Bi | #5 | 5-6" | 4 | 23| 6 |34 | RECESS I N
B2 | #5 | 4'-3" 2 9 2] 09 —
B3 | #5 7'-3" 2 |15| 4 | 30 I_S_L
G2 |#7 | 19-4" [ 2 |79 - | - 3'-0"
G3 | #7 | 29'-8" - - 2 |121
H1 [ #4 | 6'-9" 6 |27 | 6 | 27 SECTION A-A
H2 | #4 5'-8" 2 8 2 8
H3 [ #4 | 3'-8" 2[5 2|5 .,
N1 | #5 | 3-3" | 11|37 | 16 | 54 LY
= ]
N2 [#6 | 3'-6 8 |42 | 8 | a2
N3 |#4 [ 29" [ 8 [15] 8 |15 Ed
T2 | #4 | 25'-0" 6 |100| - - -t
73 | #4 | 18'-4" - - |12 [1a7 G—H
T4 | #4 | 6-6" | 6 | 26| 6 | 26 -
15 | #4 | 2'-6" | 82[137 [122]204 % VitNg
Vi | #4 76 11| 55 | 16 | 80 S N1~ 115"x11"
vo [ #4 | 6'-7 4 | 18| 4 | 18 o - RECESS
v3 [#4 | 5'-6" 4 [15] 4 |15 ~ =
va | #a | 4'-6" 4 |12 | 4 |12 =
vs | #4 | 3'-5" 49 [a]o 8" 5|8 /1-6"
z1 [#6 | 5'-0" | 6 |45 | 6 | 45 | BlE % 5
Z2 | #6 4'-3" 6 [38 | 6 | 38 Ul O <
z3 |#4 | 3'-4" | 6 | 13| 6 | 13 . %:__-'V £l T
> 2 4
a§:$ of o || g
REINF. STEEL LBS. 728 7/ 952 n_ 2-8 -
*GL. "A" CONC. FOOT. C.Y. |5.3] X | 6.8 8”! 24776 T BARS
BR. MASONRY/C.S. C.Y. 5.3/ \[7.0 3'-0"
BR. MASONRY/R.C. C.Y. 4.6 5.9 SECTION B-B
SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.
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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 338" 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 FOR GROUT. GROUT
THE CAVITY AREA AT INTERVALS FROM ONE TO NOT MORE THAN FOUR BRICK COURSES AT A TIME. STOP EACH
GROUT POUR AT LEAST 1" BELOW TOP OF BRICK COURSE AND ROD TO INSURE FILLING OF ALL VOIDS.

DO NOT PERMIT HEADERS TO CROSS THE GROUTED AREA. PLACE HORIZONTAL REINFORCEMENT LOOSE IN THE
GROUT SPACE AS WORK PROGRESSES. PLACE VERTICAL REINFORCEMENT IN THE CENTER OF THE GROUT 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 38" =+ 1g".

PLACE A STONE DRAIN CONSISTING OF ONE (1) CUBIC FOOT OF NUMBER 78M STONE CONTAINED IN A POROUS
FABRIC 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 MORE THAN ONE WEEP HOLE IN A WING WALL EXISTS, 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 AGGREAGTE 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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Wi (FT.)
1-0"
s < 2
o
~ —
H2
H1
| T 1
8" 0.C.(TYP.)
REFER TO CHART
FOR BAR SIZE
ELEVATION
W2 (FT.)

NOTES:

*

H2 *

\\zik\\__s” 0.C.(TYP.)

REFER TO CHART
FOR BAR SIZE

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.

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
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.

PIPE TO BE GROUTED INTO HEADWALL AT JOB SITE BY
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".

NOTE: THE MINIMUM BAR SIZE SHALL BE #5 BARS
AT 8" CTS.THE CONTRACTOR WILL HAVE THE OPTION

SIDE TO INCREASE THIS BAR SIZE AS NEEDED.
ENDWALL DIMENSIONS
FT. MINIMUM [ MIN./MAX. | MIN./MAX. | MIN./MAX.| MIN./MAX. MIN. /MAX.
PIPE DIA.| BAR SIZE H1(FT.) H2(FT.) D (FT.) W1 w2
1.0 #5 @ 8" | 1.25/2.00 | 2.00/3.75 |1.25/1.75 3.00/3.75 5.50/6.00
1.25 #5 @ 8" | 1.25/2.00 | 3.00/3.75 |1.25/2.00 3.50/8.75 6.50/6.75
1.50 #5 @ 8" | 1.25/2.00 | 3.00/4.25 [1.50/2.50 3.50/8.75 6.50/6.75
2.0 #5 @ 8" | 1.50/2.50 [ 4.00/4.75 [1.75/2.50 4.00/4.25 7.50/8.25
2.5 #5 @ 8" | 2.50/3.50 | 4.00/6.00 |2.00/3.00 4.50/5.50 10.00/11.50
3.0 #5 @ 8" | 3.00/3.50 | 5.00/6.00 |2.75/3.50 5.25/5.75 11.50/11.75
3.5 #5 @ 8" | 3.25/4.50 [ 6.00/6.75 [3.25/3.50 6.00/6.75 12.00/13.25
4.0 #5 @ 8" | 3.50/4.50 | 6.50/7.00 |3.25/3.50 6.50/6.75 13.00/13.25
4.5 #5 @ 8" | 4.00/5.00 | 6.50/8.50 |3.25/4.00 7.00/9.25 13.50/15.75
5.0 #5 @ 8" | 4.50/5.00 | 7.00/8.50 [3.25/4.00 7.25/9.25 13.75/15.75
5.5 #5 @ 8" | 4.50/5.00 | 7.50/8.50 |3.25/4.00 7.25/9.25 14.00/15.75
6.0 #5 @ 8" | 4.50/5.00 | 7.50/8.50 |3.25/4.00 7.75/9.25 14.75/16.75
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AN

6" WALL

\

~— 6" WALL

PART SECTION

PART SECTION

6" WALL

PART SECTION

GENERAL NOTES:

OF END ELEVATION

USE THIS STANDARD WITH ALL DRAINAGE STRUCTURES

USING REINFORCED CONCRETE PIPE SET IN BASE SLAB.

6" WALL WITH 4" LIP

\

~— 8" WALL

AN

~— 8" WALL

PART SECTION PART SECTION
8" WALL 8" WALL WITH 4" LIP
TABLES OF QUANTITIES FOR PIPE SET IN PAD
C.Y. QUANTITIES
PIPE| "W" "Wt T WHEN L IS
D DIM DIM DIM 12" 16" 20"
1o | 1"-1728" | 0o'-7Z8"| o'-2" 0.005 | 0.007 |0.008
15" | 1'-358" | 0'-918" 0'-2" 0.006 .008 0.010
18" | 1'-5%4"|0"-1038"| 0'-2" 0.007 | 0.010 |[o0.012
24" | 1'-834"|1'-0lg" | 0'-3" | 0.011 |0.014 |0.018
30" | 2'-014"| 1'-234" | 0'-312" | 0.014 | 0.018 |0.023
36" | 2/-334"| 1-5%38" | o'-a" | 0.017 |0.023 |0.025
42" | 2'-71g"| 1'-7" | 0'-514"| 0.025 |0.030 | o0.038
48" 2'-1098"| 1'-834"| 0'-534" | 0.028 .038 0.047
54" | 3'-21g5"[1'-10}2"| 0'-614" | 0.035 .047 | 0.058
60" | 3'-55g"| 2'-014" | 0'-634" | 0.042 .056 | 0.071
66"| 3'-9" 2'-214" 0'-714" | 0.050 .067 0.084
72"| 4'-015"| 2'-334"| 0'-734" | 0.059 |0.078 | 0.098

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-18
DIVISION OF HIGHWAYS

CONCRETE BASE PAD
FOR DRAINAGE STRUCTURES
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DETAIL SHOWING METHOD
OF RISER CONSTRUCTION

FRAME, GRATE AND HOOD

SEE STD.NO. 840.03

——

TOP ELEVATION

10"
= 4
T =8 T
8" Y
MINT [ T MIN.
6” I $
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R \\\\\\__
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SECTION X-X

FRAME, GRATE AND HOOD
SEE STD.NO. 840.03

STEPS STD. NO. 840.66
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I
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MIN.
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1_ SECTION J-J
WHERE 30" TO 36" PIPE IS USED
E

(IS

ia

r
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]

E

NOTES:

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.

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

TOP ELEVATION
<\\\\ STEPS - STD. NO. 840.66
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PLAN OF TOP SLAB
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SECTION R-R

— 6 f—

—_—] 115"

#4 BARS "U"
@ EQUAL SPACES

3"

5

EXPANSION JOINTS

4'—6” 4’_6”
STD. 840.03 FRAME
;GRATE & HOOD
\
~
1 \ Il -
N — 4
-

:

_ #4

L BEEEEA .. .......... |

o
DOWEL

EXPANSION JOINT

SECTION S-S

USE ON FLAT GRADES |2% AND UNDER

PLAN

EXPANSION JOINT

TOP ELEVATION

CURB AND GUTTER WITH CATCH BASIN ON STEEP GRADES

y

4 N~

31_0H|

?n | 37_011

AL

ELEVATION

NORMAL CURB AND GUTTER ON LIGHT GRADES

TOP ELEVATION

[~—DEPRESSED GUTTER LINE

NORMAL GUTTER LINE
6”

BAR 8" EXPANSION JOINT: j
USE ON GRADES OVER 2% :

7 A i —

\/_\ T

| T 10" max |\\ 6'-0"
EXPANSION JOINT o [
1I_0H \_
4 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 | SPAN [wIDTH [WIDTH | SPAN DIMENSIONS BARS-U BARS-V BARS -W TOTAL | ToP |BOTTOM| TOTAL | BRick msia. BRTI%TKAb\ND ONE PIPE
D A B [ G E F NO. |[LENGTH] No. [LENGTH| No. [LENGTH| LBS. | SLAB | SLAB | CONC. | INWALLS | oouceere | 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 1'-6" 3 4'-1" 3 4'-1" | 45 0.147[0.374 | 0.521 | 1.606 | 2.217 [0.122 [ 0.184
36" | 3'-0" | 2'-2" [3'-10" 4'-9" 1'-8" | 4'-4" 4 2'-0" 4 41" 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 1'-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" 50" 5-9" 2'-0" | 3'-6" 4 2'-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 3'-0" 6 3'-3" 3 3'-3"| a7 0.211]0.448 | 0.659 | 2.806 | 3.465 | 0.396 | 0.595
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ROADWAY STANDARD DRAWING FOR
BRICK CATCH BASIN
12" THRU 54" PIPE

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

GENERAL NOTES:

FRAME, GRATE AND HOOD
SEE STD.NO. 840.03

USE CLASS "B" CONCRETE THROUGHOUT.

—a— X PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12"
54" ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.
e TOP_ELEVATION OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT

vy Y 3 12" CENTERS AS DIRECTED BY THE ENGINEER.

- " - < |8 : =T [~/ USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

o = p——— T - IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB

- @ P . AS SHOWN ON STD. NO. 840.00.

N _0 Cym— S B iy PN USE TYPE "E", "F" AND "G" GRATES UNLESS OTHERWISE INDICATED.

-7 —_—— 2 S

o ~ o N FOR 8'-0" IN HEIGHT OR LESS USE 6" WALLS AND BOTTOM SLAB. OVER

R o 8'-0" TO 16'-0" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB. ADJUST

AT FR _L .. il QUANTITIES ACCORDINGLY.

o [ o A CONSTRUCT WITH PIPE CROWNS MATCHING.
PLAN T . ;
PLAN B HAMFER ALL EXPOSED CORNERS 1.
- X 13 SEE NOTE
- DRAWING NOT TO SCALE.
‘© ©
+ * TOP_ELEVATION
----- p———y FRAME , GRATE AND HOOD
SEE STD.NO. 840.03 STEPS - STD. NO. 840.66 STEPS - STD. NO. 840.66

6”—'— w A 54—6” A = o o - - Ny ———— <

. TOP_ELEVATION ==

0 . T o) L /

g : |~ : 4 o [camais N B

0. 1 6" |« L] (28 b e E [—— g8
© [ . .IV'.D,'.'D w.IV'IDJI-ID W'V_iﬁ T -‘_E_._l =] .<'7 ) T K2
f i P R

..V Y T - s
6" B c o
——m-

SECTION Y-Y

e R <
" D
:P .0- .0. \ / V |
s . QD 0'..
RS =
Lo T e e T

RISER HT.
VARIES = _L o
_ - 4 il & ¥ ooy
A Jo,;d = | ‘ GIHV“W”3V“$““ i—u
= T/ section J-d Y LTRSS
WA P’
Aaaiia 2y WHERE 30" TO 36" PIPE IS USED
:Vi o SEE NOTE SECTION M-M
— 7 WHERE 42" TO 54" PIPE IS USED
WHERE 30" TO 36" PIPE IS USED
RISER HT.
VARIES R
| AV
_____ / J . J — —
- B . M SIS M
6" 0 A R o 1 A VO ?
PR =N - 9 o L
i 5 < 2 = -
0—'_ o w N [T | o >
__7gJ: _ ¥ ‘ .0
WHERE 42" TO 54" PIPE IS USED e et ey s sre o eld
L0, AN P Y > co e % 3
DETAIL SHOWING METHOD
OF RISER CONSTRUCTION PLAN PLAN

=2
Cw
=
<== .
ZxrLfo
=PIk
u”Jn_hdz
SogGT
Z -
W< = 1w
FOZIOos
=0
SomnI
=2 . H o
oo E:a
| we
~ o
S
=
L
22
L
SEt
< -
c T
0 O-:
=) = <
253
ST 2
==
< i
= b=
»Ww-
[N
Z O~
¥
<
c
e

SHEET 1 OF 2

840.02




°=

EXPANSION JOINTS

6" E—I 4'-g" | 46"
n n 6” 6” I
#(;4E%ﬁils_ s\éACEs STD. 840.03 FRAME,
. 115" g1 \\GRATE & HOOD
3” - - /
| — _I_. AN |-
| 17 > ~
® (%] ® .
R g R S|4 T
Iz g o PLAN
| a6 ——=
zl” e CURB AND GUTTER WITH CATCH BASIN ON STEEP GRADES
o<t =
<l e TOP ,
# |1 9| - w ELEV. 6
P » e USE ON FLAT EXPANSION JOINT
| | GRADES 2% AND UNDER
q L = \ —

s—al

PLAN OF TOP SLAB SECTION S-S

SI_OH

~~

ELEVATION

—ij‘-L———ﬁt::——
| DEPRESSED GUTTER LINE
EXPANSION JOINT R T

SI_OHI

NORMAL CURB AND GUTTER ON LIGHT GRADES

#8 "W" BARS

#4 BARS "V"

USE ON GRADES JOVER 2%

8 TOP

/ _ELEV.

NORMAL GUTTER LINE
EXPANSION JOINT / 6"
/ 1

12”
I
N
@™
>
=]

@ EQUAL SPACES

|1 %] 1

10" |

e —

DEPRESSED GUTTER LINE
6’- n

} 6" EXPANSION JOINT .- ] MAX. [ 0 1
#4 BARS "U" 1'-0 L]
11/2”
DOWEL ELEVATION
SECTION R-R 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. COKC. ONE PIPE

D A B C G H E F NO. |LENGTH| No. [LENGTH| nNo. [LENGTH| LBS. | SLAB | SLAB [t v | C. R.C.

12" | 3-0" | 2'-2" - - -- 2'-9" - - - - -- - - - - -- - - - - - - -- lo.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 0.123 [0.321 | 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 0.112]0.318 [ 1.738 | 0.180 |0.243
48" 3'-0" | 2'-2" 5-0" 5'-9" 2'-0" | 3'-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

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS

RALEIGH, N.C.

1-18
DEPT.

ROADWAY STANDARD DRAWING FOR
CONCRETE CATCH BASIN
12" THRU 54" PIPE
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43"

31%”

ANnhnnnnnna

VIVU U UVUUV

FRAME ,GRATE, & HOOD ASS'Y

VAR.

31/2u

SECTION - AA
3/411 . %n
_—H‘_ " ._\%o‘ _’-II-‘_
L e
A 7=
31/ ”| 6” ' . 6”
2 | 3-0

SECTION - KK

NOTE: USE TYPE "E",

"F" AND "G" GRATE

UNLESS OTHERWISE NOTED.

ALIGN FRAME WITH INSIDE
EDGE OF WALL TO ALLOW
FOR VERTICAL ADJUSTMENT

/

WALL SECTION —

T—
‘Dra&fcﬁ |

SECTION - BB

A

B
2] |

SECTION - LL

SECTION - PP

J—=— e
™
6u| 2,_0” |6u 77_
" [ [
3'-0" e s
= ©
3 mu}.* »
K ____F(____E“ E;
* [>-L I—>M 43

(42}
L M
J " FRAME PLAN
3,'07/8” |
r—— ]
:"_L I | I | I | =,
11,7 Hl<8L] 2'-0" 6" IS
2 gﬁ" bl I
e ||__[) T#4" 0 8

T2 1115

ML\
1

R ——-—
HOOD ELEVATION

= 3 n
m\*‘ Z

P

P
=

SECTION - MM

13@”

]
=

Gy

SECTION - NN

5L@"

SECTION - JJ

453"

SECTION - RR

1-18

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR

FRAME, GRATES, AND HOOD
FOR USE ON STANDARD CATCH BASIN
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23/4n EQ
DETAIL SHOWING TYPES OF GRATES ' 1134" <<
USE ACCORDING TO WATER FLOW. 115" SEZ
B ———— j_ mjno:wo'
—
R OE%IZ
nmearr "= "ern = -
TYPE "G iTYPE E TYPE "F |a A 1~$ I 074" ESISE
:% N . < —
I o~ { } 1 il =0
- T M PhEuS S
; o
—— WATER FLOW SAG WATER FLOW —— - | 978" 2 8
_________________________________ i+l v B 5
f L
B—(—I 11/2” 1%” | (=]
SECTION B-B
__________________________________ ~
[
— WATER FLOW SAG WATER FLOW — =S 2
SECTION A-A L Qo
I 5]
= £ a sof
TYPE nFn "= TYPE e TYPE - E = =
TYPE "E G . = <zt <
RAISED FLOW ARROW ., S
v, 16" HIGH 2% ~ &
RAISED FLOW ARROW 234" L g o0z
Ue" HIGH — i —— S
S I : : Sk =2
N S ' 5 < =3
\ = { - - o
Q| 15" - =
11/211 1—> :co 12» R n o =
— EN 1a" T o > = O
8 ! 14" NS <§( g %
- " o
v % y _11/2” kY \/‘7 —>—13/4 L— o
140 i 1/8” = a 11/2”R_ 8 oc o
\)/ f M 13/4”——-1 f— - 1/8” L ')
2'-1134" 2'-1134" L
1'1/ n ] 47 n 1 n
. 2 |y 11/2';d_+ 78 22
T A
- r g 115" [T
134" SECTION A-A _’1. il 73"
TYPE - F TYPE G ;;f SECTION A-A SHEET 2 OF 2
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Y NOTES: USE CLASS "B" CONCRETE THROUGHOUT. =
- ' pn " O p
PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12 —
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. [ 2('
OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT <C |<£ = .
12" CENTERS AS DIRECTED BY THE ENGINEER. =Z (:E 3)
— .
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. Tl 8 = =
| | IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB O&’w T
| | AS SHOWN ON STD. NO. 840.00. W<t = W
FOR 8'-0" IN HEIGHT OR LESS USE 6" WALLS AND BOTTOM SLAB. OVER I—Oé oo
1 Al 8'-0" TO 16'-0" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB. ADJUST <_F_~H
:l_ - ~ 7 X QUANTITIES ACCORDINGLY. c|7) T % i
I A I CONSTRUCT WITH PIPE CROWNS MATCHING. E % = <—('
1) L]
I I INSTALL 2" WEEPHOLES AS DIRECTED BY THE ENGINEER. 2 ﬂ o
INSTALL STONE DRAINS, OF A MINIMUM OF 1 CUBIC FOOT OF NO. 78M STONE IN A [0 =
| ™ POROUS FABRIC BAG OR WRAP, AT EACH WEEP HOLE OR AS DIRECTED BY THE ENGINEER. — o E
1 CHAMFER ALL EXPOSED CORNERS 1". ' g
—— e S e DRAWING NOT TO SCALE. —
N * 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
y \ fz” WEEP HOLES QUANTITIES ACCORDINGLY. =
|
PLAN 2ND_OPENING
IF REQD. | 0<)
F TOP SLAB G m
#4 BAR Z- N B %’ TOP SLAB < g
TOP SLAB TOP_ELEVATION I + TOP_ELEVATION + | GUTTER LINE L E:,
1”
1\ Y \ #4 BAR Z [~ " OB o
OPENING Y 6"+ ? A x _ — =2 << W
: —+ | =3¢
N T =
6' B 6" mf [~~~ TOP ELEVATION = H
f /\ A\ /‘—’ 11/ n CLR oc P
1° - © I * 1 <//’7_ : — 105" - g ©
2
5 4 ~ A e j — PIPE WALL Yy Qe <
I I | 34"CLR._— | | (THICKNESS VARIESY] <= T
= = \ 4 . )
I > l | + o (MIN.) | S x
i = — — I
/ i 5 % '\-\ | 44 8AR Z }i: =Z -
n
+ + + SEE NOTE ] I w .
» % > g Al
—
SECTION X-X SEE NOTE SECTION Y-Y PART SECTION Y-Y <
SHOWING DETAILS AT OPENING 2 L
c k-
MIN. DIMENSIONS AND QUANTITIES FOR CONCRETE CATCH BASIN (BASED ON MIN. HEIGHT, H) oc Wl
DIM'S OF BOX & PIPE REINFORCING TOP & BOT. SLAB CU. YDS. CONC. TOTAL QUANTITIES DEDUCTION GQ’EDTHRgiT oc
PIPE SPAN | WIDTH | HEIGHT | BARS - X | BARS - Y | BARS - Z DIMENSIONS IN BOX BOX & SLABS ONE PIPE OPENING o
D A B H NO.JLENGTH|NO JLENGTH [NOJ LENGTH| F G |top sLaB[sot. suas[waLL/FT. 1] Bs. renve [ v0° nvH)| c.s. | R.c. [ yp® =
12" | 3'-6" | 2'-3"[ 1'-10" | 4 | 3'-0" | 6 | 4'-3" [ 2] 4'-3" | 4'-6"| 3'-3"[ 0.181] 0.271| 0.250 27 1.046 [ 0.015]0.032 | 0.046 o
15" 3'-6" | 2'-3" | 2'-1” 4 | 3-0 6| 4-3" 2] a-3" | 4-6"| 3-3"[ 0.181| 0.271 | 0.250 27 1.108 | 0.023 | 0.036 0.046 o
18" 4'-0" | 2'-8" | 2'-4" 5| 38-5" 7| 4-9"[2] 4'-9"| 5-0"| 3-8"| 0.226| 0.340 | 0.284 35 1.379 | 0.033 | 0.049 0.053
54" 4-0" 28" | 2°-10" 5 3'.5" [ 7 4'-9" | 2 4'-9" | 5'-0" 3'-8" ] 0.226 | 0.340| 0.284 35 1.521] 0.059 | 0.085 0.053
30" 4'-0" 3'-6" | 3'-4" 5 4'-3" | 9| 4'-9"]12]| 4-9"| 5'-0"| 4'-6"| 0.278 | 0.417| 0.315 43 1.916 | 0.092 | 0.127 0.053
36" | 4'-6" | 4'-0"] 3-10" | 5] 4'-9"|10] 5'-3" [ 2] 5-3"] 5-6"| 5'-0"[ 0.340| 0.510| 0.352 | 51 2.390 | 0.132]| 0.178 | 0.059 [SHEET 1 OF 2
42" | 5'-0" [ 4'-6"| 4'-4" | 5| 5-3"[12] 5'-9" | 2| s5'-9" | 6-0"[ 5'-6"] 0.407 | 0.611] 0.389 | 64 2.914 | 0.180] 0.243 | 0.066
48" | 5'-0" | 5-0"| 4'-10" | 5[ 5'-9" [13] &-9" | 2| 5-9"| 6'-0"| 6'-0"| 0.444| 0.666 | 0.407 [ 68 3.298 | 0.235 | 0.317| 0.066 840 n 04




115" CLR. %w
W-— ‘ 34" RAD. e
[ =
<== .
= o o
T Lo S 2
v V 3 B P " 1,1 OO%IZ
>[2 © 2 - 3" X 14" THICK o= -
= la ROUND OR SQUARE qu:%::
1 I T N . CUT WASHER < x£-9
I <> | =0
- L <|Z 2 - HEX NUT CDE%SE:I
" *(2
bl ' 12 8 6” % -ﬂm
¢ B &8
|
DETAIL OF HANDLE B
w -
" a1 11/2”CLR'
11s #3 BARS "X 115"
CLR. EQUALLY SPACED CLR. =
F COUNTERSINK PART WHERE HANDLE IS LOCATED 1" 'U-|)
AND ALLOW HANDLE TO MOVE VERTICALLY. b3
[a]
PLAN - _
PRECAST OR CAST IN PLACE TOP SLAB O ==
{ / Lo
| F , - 1" PIPE SLEEVE X 3" LONG. e E "
#4 BARS "Y" HANDLE|,— 1" PIPE SLEEVE g (&) &
<
PART SECTION = &
l l THRU COVER SHOWING HANDLE o g :oo
= m— ZE°
I_ #3 BARS "X" _| x I” % [ =
- T
EQUALLY SPACED 135" CLR. ;} =
SECTION V-V . 2o
= / < o -
R 5
G g I.II_J
" ) #4 BARS "Y" | " w
112" CLR. EQUALLY SPACED 112" CLR. o 2:)
B 1y 1 6"
T T#S BARS "X g
E— — ] o
+ DOWEL
SECTION W-W
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=
Y NOTES: MORTAR JOINTS 15" +/- 18" THICK. O
nn -
! USE CLASS "B" CONCRETE THROUGHOUT. _>
USE FORMS FOR CONSTRUCTION OF THE BOTTOM SLAB. << é
USE #4 BAR DOWELS AT 12" CENTERS. EE£O
| | DEDUCT FOR PIPE(S) FROM TOTAL CU. YDS. OF BRICK MASONRY. lL—'EHz'
| PROVIDE ALL CATCH BASINS OVER 3'-6" IN DEPTH WITH STEPS 12" oSopT
T T T ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. w oc= ~
. s O
o le L X CONCAVE TOOL ALL EXPOSED MORTAR JOINTS. EFOXOs
| 1 gl USE BRICK OR CONCRETE BLOCK WHICH COMPLIES WITH THE REQUIREMENTS |<£ F=H
L A L OF SECTION 840 OF THE STANDARD SPECIFICATIONS. nE. S 5
gl LI * IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB n:%.-.qz
| L AS SHOWN ON STD. NO. 840.00. o wnegx
_= o =_ FOR 8'-0" IN HEIGHT OR LESS USE 6" WALLS AND BOTTOM SLAB. OVER = ;
g LI 8'-0" TO 16'-0”" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB. ADJUST |0 =
— — — | QUANTITIES ACCORDINGLY. — & o
o L | CONSTRUCT WITH PIPE CROWNS MATCHING. - =)
| I | | I |
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.
Y - + 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. =
PLAN [y
. TOP SLAB ‘2
G 4" g m
TOP_ELEVATION
TOP SLAB TOP_ELEVATION + e e
2ND OPENING :
IF REQ'D. \ * 24 (&)
= OPENING N 6"* - DY 3[ ? _ = -
1] * 10 10 = <
|| _ _l_" T ——-T-——g” é o o
7 TN\ T - R 0=
| — A [0 1 T e
— o 8"} || T | =} [m) < <
~ — | | | < o
| (] i 10 g xE 2
t $ ] . Z T £
I 1 © © - }<£ - -
* \ i } n -
SECTION X-X° SEE NOTE SECTION Y-Y - g
< b
MIN. DIMENSIONS AND QUANTITIES FOR CATCH BASIN (BASED ON MIN. HEIGHT, H) = g
DIM'S OF BOX & PIPE REINFORCING SLAB CU. YDS. CONC. TOTAL BRICK DEDUCTION [ DED. ONE <DE
PIPE | SPAN | WIDTH | HEIGHT| BARS - X | BARS - Y | TOTAL DIMENSIONS IN BOX MASONRY ONE PIPE OPENING o ¥
D A B H NO.|LENGTH | NO.[LENGTH [ LBS F G |Top sLaB|eoT. sLas| TOTAL [PER FT. HT|TOT. FORH| cC.S. R.C. | cu.YDSs. L)
12" | 8’6" | 2-3" [ 110" |5 | 3-4" | 7| 4'-7" 28 4"-10"| 3'-7" | 0.214] 0.321 | 0.535| 0.350 | 0.656 | 0.020 | 0.037 | 0.043 -
15" 3'-6" 2'.3"| 2'-4" | 5| 3-4" | 7| 4'-7" 28 4'-10"| 3'-7"| 0.214] 0.321| 0.535| 0.350 | 0.744 | 0.031 | 0.059 0.043 E
18" | 4'-0" | 2'-8" | 2-4” | 6| 3'-9"| 8| 5-1"| 36 5'-4" | 4’-0" | 0.263]| 0.395| 0.658 | 0.395 | 0.938| 0.044 | 0.081| 0.049
24" 4'-0" | 2'-8" | 2'-10" [ 6| 3-9"| 8| 5-1"| 36 5-4" | 4'-0" | 0.263] 0.395[ 0.658 [ 0.395 | 1.136| 0.078 | 0.134] 0.049
30" 4'-0" 3'-6" | 3'-4" 6| 4'-7" |10 | 5'-1" 44 5'-4" | 4'-10"| 0.318| 0.477| 0.795 | 0.436 | 1.472| 0.122]| 0.199| 0.049
36" 4'-6" 4'-0" | 38-10" | 6| 5'-1" | 11| 5'-7" 52 5'-10"| 5'-4" | 0.384| 0.576| 0.960 | 0.485 | 1.879| 0.176| 0.278 0.056
42" 50" | 4-6"] 4-4" | 6| 5-7"[13] 6'-1"] 65 6'-4" | 5'-10"| 0.456| 0.684 | 1.140| 0.535 [ 2.340| 0.240 | 0.371 0.062
48" | 50" | 50" [4-10" | 6| 6-1" [14] 6-1"] 71 64" | 6/-4" | 0.495] 0.743 | 1.238 | 0.559 | 2.725| 0.313| 0.476 | 0.062 SHSEZ(; 06;
|




/73/4”

RAD.

34" DIA. SMOOTH BAR

2 - 3" X 14" THICK
ROUND OR SQUARE
CUT WASHER

T L 2 - HEX NUT
| S

DETAIL OF HANDLE

COUNTERSINK PART WHERE HANDLE IS LOCATED 1"

AND ALLOW H

ANDLE TO MOVE VERTICALLY.

)

— .171

PART SECTION

PIPE SLEEVE X 3" LONG.

THRU COVER SHOWING HANDLE

///——#4 BAR

115" CLR.
[m]
\'/ V 3|8
<1< -
m &J(D o [ee]
I e
| .33
n
12 - I 12 8
112" CLR.
115" #3 BARS "X 11"
CLR. EQUALLY SPACED CLR.
F
PRECAST OR CAST IN PLACE TOP SLAB
L F |
#4 BARS "Y" HANDLE ,— 1" PIPE SLEEVE
| .
| . ] f
| #3 BARS "X" | 4
' EQUALLY SPACED '
115" CLR.
a o
#4 BARS "Y" "
141" 1 1
1727 CLR. EQUALLY SPACED 172" CLR. A
? X?#s BARS "X"

I A Y

f

SECTION W-W

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-18
DIVISION OF HIGHWAYS

ROADWAY STANDARD DRAWING FOR
BRICK CATCH BASIN WITH
SINGLE AND MULTIPLE PIPES
12" THRU 48" PIPE

SHEET 2 OF 2

840.05




Y—=—

PLAN

R TO BE POURED WITH
s APPROACH SLAB APPROACH
~|
- g bk hE LR hEEEE NN Sy
I A 1
~——6" 6" — e
s . & K
[aV) * . |7
I o)
6" |
i =T
R AN
L 3 " " n
OUTLET PIPE DOWEL A
SECTION X-X

GENERAL NOTES:

CONST. JT.

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 FEET.

FOR LOCATIONS OF DROP INLET, SEE BRIDGE APPROACH SLABS IN THE STRUCTURE PLANS.
CONSTRUCT WITH PIPE CROWNS MATCHING.
DRAWING NOT TO SCALE.

DOWEL "B"

6”

#4 BAR

w #4 BAR

SEE NOTE

DOWEL "A" DOWEL "B”

SECTION Y-Y

MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE DROP INLET
BIC YARDS OF
PIPE | SPAN | WIDTH | HEIGHT | HEIGHT ORI YARDS o FOR OoNE TS
BOTTOM | H PER | H MIN.
D A B H1 Ho qrIoM 1 PER R | ToTAL | c.s. | R.c.
12" | 3-8 | 20" | 26" | 1-6" |0.259 | 0.247 | 0.597 | 0.856 | 0.020 | 0.032
15" | 38" | 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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WITH

2" WEEP HOLES

—

]

PLAN

GRATE & FRAME REMOVED

<

STD. 840.16 FRAME

/////, / & GRATE

1

6H

H

>

-

ioT SEE NOTE /

DOWEL (SEE NOTE)

SECTION X-X

BRICK COPING(INCIDENTAL)
TOP ELEVATION

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.

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.

1 #4 BAR
6" B 6" :,
| - [
|
~ — 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 B H P =i M T LR
12" | 8'-0" | 2'-0" 2'-0" 0.222 0.222 0.592 0.015| 0.026
15" yi s 2'-3" / 7/ 0.648 | 0.023 [ 0.036
18" 2'-6" 0.703 | 0.033 | 0.049
24" | f 7/ 3"-0" Ve 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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GENERAL NOTES:

[P

PLAN

WITH COPING REMOVED

BRICK COPING (INCIDENTAL)

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.

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.

TOP ELEVATION

STD. 840.16

FRAME AND GRATE

| g [T . 5 T == f
1] T 8" B 8"
/ — 1] [T
| T [T | T
1| [T |
| /—SEE NOTE [T I
/ ——
. | L | — #4_BAR
- 1_J —H
n = :C\I
L3 MAX. PIPE THIS SIDE - 18" C.Dr -
¥ Sooum
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 DUWEL
BOTTOM |WALL PER| TOTAL BRICK
D A B H SLAB FOOT HT. Mm.songkggh C.S. R.C.
12" | 3"-0"[ 2'-0" 2'-0" 0.268 0.313 0.522 0.020 | 0.032
15" 7 / ol 3" 0.268 0.313 0.600 0.031 | 0.047
18" 26" 0.268 0.313 0.678 0.044 | 0.065
24" | / / 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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L 1'-758" | 1

1" DEPRESSION

:T
=

SECTION G-G

/W
19%"———”——

—l Lz”

SECTION H-H

2’-3Lﬁ”

1!_41/2H

1'-798"| 1'-738"

PLAN OF GRATING

1/8 ”————

CAST IRON

1

21/8,L_‘ .

SECTION E-E

3,'6”

F =

2,'6”

r’l'l'l

S ——

F—

E
)

PLAN OF FRAME

CAST IRON

SECTION F-F

1-18

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

SHEET 1 OF 1

840.16




TOP ELEVATION

#4 BAR

DOWEL -A

G DITCH
|
|
|
|
|

SEE DETAIL

/)

2” HEH BAR
“y/@ 6" CTs. {

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,
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.

USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24 (SHOWN),
840.20 (NOT SHOWN) OR 840.29 (NOT SHOWN).

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

MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
IS 12 FEET.

CONCRETE
APRON

CONCRETE APRON

SEALANT
__\\ o

CL. HB”
CONCRETE

(D

t

"F" BARS
@ 6" CTS.

6”

~" SEE NOTE

DOWEL "A"

Y — ~
I B
| 1
1N : I
X I |
‘ 1N |
[ - |
LI I T
vz lJ 1-7"
M A
— - - -1
~
CONCRETE APRON <
Y—
PLAN
FLOW LINE TOP ELEVATION
33" MIN. ALL SIZES DITCH GRADE
13" MIN. /
== B =
_ ”G” BARS
© #@ 6" CTS. __l 4"
f IIHII BARS f———
4" MIN J @ 6" CTs.
| 1 ¢ ‘
| L%” |
I
o | L |
| | |
1
|
/o
SEE NOTE

SECTION X-X

fi”
SECTION Y-Y

DETAIL

(APRON SUPPORT NOTCH)

ITCH GRADE

¥
|| | |-— GRATED D.1.
I ;

2" KEYWAY, OR #4 BAR DOWELS AT

=2
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=
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SEE DETAIL OF APRON
SUPPORT NOTCH - SEE
STD. 840.17 SHEET 1

TOP ELEVATION

DITCH GRADE—7

13'- 8%”

11!_811

E:::E

PART SECTION V-V

TROUGH

DOWEL B',B? OR B3

PART SECTION U-U

lu ¢ S
l_u i - o
= @ T
o » I: T
OPENING — 3-8
IN WALL FOR DOWEL”C”/ PERMISSIBLE CONSTRUCTION JOINT

31_0N

I_—‘ T #4 BAR

_DOWEL -B!

FOR 15" THRU 36" INLET

1!_OH

© #4 BAR

DOWEL - B2

FOR 42" INLET

=V
SINGLE FRAME & GRATE
N
DOUBLE FRAME & GRATES —— | .
©
[ \\ | lN o 2| |—#a4 BAR
L 5 e [ e T e ) o __
=== S = DOMEL -B°
A | | | o o A
= .
% L_ | QUANTITY TO BE ADDED FOR EACH 2' INCREMENT INLET OPENING
- ! ADDITIONAL INLETS 4'-0" | 6-0" | 8-0"] 10'-0"] 12'-0"
1-7" CONCRETE CU. YDS. 0.417]0.665| 0.897 | 1.145 1.380
DOWEL-C i CONCRETE APRON CU. YDS. 0.148 | 0.222 | 0.296|0.370 | 0.444
- -V CONCRETE APRON N
MIN. DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET(BASED ON MIN. HEIGHT, H)
DIMENSIONS OF BOX AND PIPE REINFORCING STEEL - NO. 4 BARS CU YDS CONC. IN BOX DEDUCTTONS
PIPE | SPAN |WIDTH WIDTH [HEIGHT|| BARS E BARS F BARS G BARS H |TOTAL [BOTTOM| W |H PER | apron ONE PIPE
D J K M H NO.| LENGTH [ NO.| LENGTH | NO.| LENGTH [ NO.| LENGTH| LBS. | SLAB | TOTAL [FT HT C.S. | R.C.
12"] 3'-8"| 2'-0"| 8'-8"| 2'-0"| 3’-9"||—| — |—| — |—| — |—| — — | 0.362]0.926| 0.247 | 0.395 0.015]| 0.024
15"| 8'-g" | 2'-0" | 8'-8"| 2'-0"| 4'-0"||—| — |—| — |—| — |[—| — — | 0.362|0.988| 0.247 | 0.395 0.023|0.036
18" { 2-0"[4-3"||—| — |—| — |[—| — |—| — — |0.362|1.050| 0.247 / 0.033]0.049
24" / / 2-10" 49" 8] 1576 49" [—] — [—] — 27 [o0.444] 1.362] 0.278 / 0.059 [ 0.085
30" / [ | 3-8"]3-5"[5-3"[| 8] 22-0" [ 7] 4-9" [—] — [—] — 33 |0.502]| 1.644| 0.288] | 0.092 0.127
36" / [ [4-0"]a-0"]5-9"]] 8] 2-5" |8 [4a-11"][ 4] 0-9"] 2]4-11"] 47 [o.560] 1.931] 0.321] | 0.132| 0.178
a2" | ] [ [4-10"[4'-10"[6-3" || 10] 3-1" |9 [ 5-7" | 4] 1-5"[ 3| 5-7" | 67 [o0.704] 2.500]0.370[ | 0.180]0.243
48" | | [ [5-4"]5-4"] e-9"]| 11] 3-7" | 10| 61" [ [[ 1-11"[ 4| 6-1" | 87 [o0.823]3.013] 0.407] | 0.235 0.317
54" | | / 6-0"|6-0"|7-3"[[12] 41" [ 11| 67" [ [ | 2-5" [ 5| 6-7" | 107 | 0.951| 3.589] 0.444| | 0.297 | 0.401
60" | / / 6'-6"| 6'-6"] 77-9" || 13] 4’-9" | 12] 7'-3"[] | 3'-1" [ 6| 7-3"| 135 | 1.311] 4.539] 0.404] | 0.367 | 0.495
66" |f [ 72" 772" 8-3" 14| 5'-4" | 14| 77-10" |f 37" | 7 [7-10" | 168 | 1.136] 5.061] 0.537[F 0.444 | 0.599
72" | 3'-8"| 2'-0"| 7'-8"| 7'-8"| 8'-9" || 15[ 5'-11" | 15| 8'-5" [ 4| 4'-3"| g | 8'-5" | 199 | 1.500| 5.860| 0.580| 0.395 0.528 | 0.713
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Y__ 17" %
GENERAL NOTES: =P
USE CLASS "B" CONCRETE THROUGHOUT. < '<T: <§(
PROVIDE ALL GRATED DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" =25
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. HSG
L —
OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT SoaLf=
X X 12" CENTERS AS DIRECTED BY THE ENGINEER. 2 .
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. Ezgq: L
IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB <_ S
AS SHOWN ON STD. NO. 840.00. Tz
CONSTRUCT WITH PIPE CROWNS MATCHING. = 5 S <—,:'
17" MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION S P
IS 12 FEET. -
|
USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20, © o P
840.29, AND 840.33. ] w
CONCRETE APRON —— = A
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE. ~
Y—=— o
-
PLAN
— [I1]
CONCRETE o
APRON >
[~ FRAME AND GRATES 6" o r =
n
—
\ __TOP_ELEVATION °°N§::T§E¢:‘L’N 4 SEALANT S
I T 1 N I / 1,1 CD E
- S I 14" EXPANSION = dw
J—L A . 1 o —1F - B CLASS "B" MATERIAL =5 >
" n . ~— . .
I ~1{~—6 R - ' \ L/ CONCRETE o CONCRETE <§( - -
. 5 ' — - ANCHOR BAR < o
[ K . ., . | ~—OUTLET PIPE P — o
g ] o | S %,
o 23 = 5 ; -
P e 0Ss
OUTLET PIPE \ I o SEE NOTE DETAIL < a5
SEE NOTE (APRON SUPPORT NOTCH) a T
MAX. PIPE THIS SIDE - 18" Z AT
SECTION X-X SECTION Y-Y S
D =
DITCH GRADE > <<
< £ —
#4 BAR =0
| | <DE
[ I I === -
MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET I 1! ™ c
r [ D o c -
CUBIC YARDS OF DEDUCTIONS I o - [11]
PIPE | SPAN | WIDTH | HEIGHT CONCRETE IN BOX FOR ONE PIPE ! Lo o
! MEDIAN D.I
BOTTOM | H PER | H MIN. 1 o L " (&)
D A B H oM e PRy | BoraL | ToTAL | c.s. R.C. 6"——] >
12" 3'-8" 2'-0" 2'-6" 0.362 [0.247 |0.597 [0.958 | 0.020 | 0.032 - o
15" | 3-8" |2-0" |2-9” |o0.362 |0.247 |0.659 | 1.021 | 0.023 | 0.036 DOWEL A~ (3
18" | 3-8" |2-0" |3-0" |o0.362 |0.247 |0.720 |1.082 |0.033 | 0.049
24" | 3-8" |2-0" |3-6" |0.362 |0.247 |0.865 |1.227 | 0.059 | 0.085
30" |3-8" |2-0" |4-0" |0.362 |0.247 |0.988 |1.350 | 0.092 |o0.127 SHEET 1 OF 1
36" | 3-8 |2-0" |4-6" |0.362 |0.247 |1.112 |1.474 | 0.132 | 0.178 840.18
-




Y- 1 %
GENERAL NOTES: = g
USE CLASS "B" CONCRETE THROUGHOUT. ';: <
PROVIDE ALL DROP INLETS OVER 3'-6” IN DEPTH WITH STEPS 12" <ZE = %o
ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. = C'OZ@ )
OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT éa')n_ =
X X 12" CENTERS AS DIRECTED BY THE ENGINEER. = %
USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. E Z':; = % T
IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB < x£-9
AS SHOWN ON STD. NO. 840.00. =1
CONSTRUCT WITH PIPE CROWNS MATCHING. PEw S 2
o MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION oCwgx
- IS 12 FEET. = ;
USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20, | o
840.29, AND 840.33. v~ =]
CONCRETE APRON —— =
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN. L o
CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE. -
Y =— (]
-
PLAN W
CONCRETE
APRON &
[ FRAME AND GRATES SEE DETAIL ) -
4
TOP ELEVATION CONCRETE APRON Q
| \‘ | / E
SRV o ERTTTTI S 14" EXPANSION CZD o w
. c A ; & P B T e CLASS "B" WATERIAL =
. ’ o o N T \ T/ CONCRETE ) CONCRETE = —
- i " . — - _[F*-]/ ANCHOR BAR o
6" |- 4 N «—OUTLET PIPE z S
‘_ . . -t—4q" 4" —p] | c. 0O -
AT el =8 Ny e - o v — n © ©
2.7 e, PR g TN SN =ty DETAIL oc o ™
OUTLET PIPE \ Ls” SEE NoTE o SEE NOTE —_—— <Aoo
SECTION X-X MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH) % o
- SECTION Y-Y zZacz
— Ld
D =
DITCH GRADE 2 é Sl‘
% (L]
: | ; #4 BAR g w
MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET . | 2 b=
CUBIC YARDS OF DEDUCTIONS l s 1T]
PIPE SPAN | WIDTH | HEIGHT CONCRETE IN BOX FOR ONE PIPE : I : \ o o
D A B W |BYTTOM | M PER | MM | TotAL | c.s. | R.C. ! 1 GRATED D.I. Cz>
" T " T " T " - - 6”
12 3-8 2'-0 1-8 0.362 | 0.247 | 0.391 | 0.753 | 0.020 | 0.032 o
15" 3’8" | 2-0" |1-11" |0.362 |0.247 |0.453 | 0.815 | 0.023 | 0.036 (& ]
18" 3-8 |2-0" |2-2” |0.362 |0.247 |0.515 |0.877 | 0.033 | 0.049 DOWEL "A”
24" 3'.8" | 2-0" |2-8" |0.362 |0.247 |0.659 | 1.021 | 0.059 | 0.085 -
30" 3'-8" 2'-0" 3'-2" 0.362 [ 0.247 0.782 1.144 0.092 [o0.127 SHEET 1 OF 1
36" 3'.8" | 2-0" |3-8" |0.362 |0.247 |0.906 |1.268 | 0.132 | 0.178
840.19




=2
Cw
= 34" |_>-
X = = <|<_:<§( .
" o = 5559
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e | X 3
N | | T
NI f Wik, O
- ! cSHZ
[aV) I * + :q- o D
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) * = (%) | [ee] =4
3 ‘ ‘s\ ° S
e A\ ®
™
GRATE SECTION Y-Y n
[I1]
-
1II | 1OII " 10” | 1II 1II é
NOTE: g S
SEE STD. DWG. 840.25 el .
) o <
0 I 3 FOR FRAME ANCHORAGE = 5
n ; m
o 112 <
1'-11 | o S
2%” n [m) —I
GRATE SECTION X-X — ™ & GRATE SECTION X-X = [7)
_ o w
. &%_V_ = a
2%11 f‘ \- ? 21/4:1 C}T) ;
—l .1/11 _ .
2” - b ?n —$ 2 n
34" [ 2" | e o w 3 [ ) =z
n 4
i’|‘_ 1'-1114" | * 4 _’|‘_ 3'-101n" | * S
f 1 | 1 c O
] 0
2’-0%" ﬁ 41_011 5
3" FOR 38" DIA. BOLT E
FRAME SECTION X-X FRAME SECTION X-X
FRAME SECTION Y-Y
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GRATE SECTION Y-Y
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4'-0
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1
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AT ]
[ | | | —
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1
Y-
PLAN
”H 1WW‘1”

10" 10"

J k]

3/411

2%::
y_ T
11/2” 1
o ©
‘w o
1'1/2”
N

FOR 38" DIA. BOLT

FRAME SECTION Y-Y

13/4II

GRATE SECTION X-X

S

2:_03/4 "

| ——

1'-11"

GRATE SECTION X-X

_!___3/411

11/2”

-

3'-101%"

N

4_.11/2”

4!_0”

FRAME SECTION X-X

%\‘

2 03/4u

FRAME SECTION X-X

NOTE:
SEE STD. DWG. 840.25
FOR FRAME ANCHORAGE.
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GRATE SECTION Y-Y

4'_0”
S/L”.__._ _—--‘%H
Y__
1 I
X | 1l ) X _
| : 1t : -
| i i !
| 11 ] N
| 1| )
I I
\ou
PLAN
1” |1 |1 1”
K o i T
‘ 1'-11" ‘
GRATE SECTION X-X
H —
| 31_101/211 |
| 1

| 4!_0” |
FRAME SECTION X-X

llwﬁ_ LT__

—

1:3/4-”

1-11"

"
2

GRATE SECTION X-X

= }N
N\
S| =

I
i

T |
| 171114
[

21_03/4 "

FRAME SECTION X-X

. 2%!1
RN
1ls" N
11 f
S A %

FOR 34" DIA. BOLT
FRAME SECTION Y-Y

2’_03/4.”
%”______ ______3/411
Y
1 ~_| ]

(i ]
———
———

1 Y-'J [
PLAN
NOTE:

SEE STD. DWG. 840.25
FOR FRAME ANCHORAGE.
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= Y/, WA VA VA Y@ THREADED
GRATE AND FRAME L~ GRATE AND FRAME GRATE AND FRAME Jn —— 1" DIA.
_l APPROVED
CONCRETE * EPOXY
MASONRY I WAL
IT PRECAST
w\ w\
BRICK MASONRY CONCRETE PRECAST CONCRETE
CONSTRUCTION CONSTRUCTION CONSTRUCTION
DETAIL SHOWING ANCHORAGE OF
FRAME FOR GRATED DROP INLET
NOTE: £

CONSTRUCT GRATED DROP INLET TO COINCIDE WITH NORMAL

OR SUPERELEVATED SHOULDER OR PAVEMENT SLOPE.

98" DIA.
/—8

1O |
134" I 10" I

PRECAST
CONCRETE
CONSTRUCTION —=

——— CONCRETE

CONSTRUCTION
L — _—
7] ]
|| | BRICK MASONRY I
CONSTRUCTION

FRAME AND GRATE INSTALLATION

MASONRY ANCHOR
38" DIA. BOLT WITH PLATE

CONCRETE ANCHOR
34" DIA. BENT BAR

PRECAST
CONCRETE ANCHOR

34" DIA. BENT BAR

FOR NORMAL CROWN AND

SUPERELEVATED SECTIONS

1-18
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Y— S
fo GENERAL NOTES: — g
- USE CLASS "B" CONCRETE THROUGHOUT. 'q_: <
JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID % = % d
—_———— 1 CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICKS. — g@ -
|_ | - " w15 H-H=
T -T— #4 BAR PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12 ook
| | ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. oc % -
X i | | i _ USE #4 BAR DOWELS AT 12" CENTERS. Egé %C:E
| | | | X s:' USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. |<_E T — = —
| | | IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB [dp = w o 5
¥ | | AS SHOWN ON STD. NO. 840.00. oc o | <
—— - —— Nz CONSTRUCT WITH PIPE CROWNS MATCHING. S P
I oan | | | 6"_’|—’| MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION >
1'-6 . || | 1'-6" IS 12 FEET. '2 EE
I S I w
— - = = ] = T . - USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20, ' a
W 840.29, AND 840.38. L
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
:w CHAMFER ALL EXPOSED CORNERS 1".
CONCRETE APRON y N DRAWING NOT TO SCALE. -
11]
| g =
TOP_ELEVATION ¢ pITCH CONCRETE L =
TOP ELEVATION | SEE DETAIL o
DITCH GRADE ! = =
33" MIN. ALL SIZES | = W g
—13"_MIN. %E ! — CONCRETE APRON <§( et
A7 wen SEALANT I=Za
1 — E" BARS 1 5 =
J:.Ifliﬁ%i S /@ 67 CTS. | 8 =N
" J " o = CL. "B"— " =)
. 8 " BARS b C - == T CONCRETE 2 - < g ~
© ¢ @6 C1s. [ 4" ] I < S
’ "H'" BARS f—— - - [ oc oc
@ 6" cTs. 5 - =0 T
- - - "E" BARS ) < =
T - o -- = - @ 6" CTS. 25 (]
o T I__ Lo T M - 14" I.IJ=C\l
| 102 | 8"~ 8" MASONRY EXP > = =
5 T STEP STD. T ANCHOR N EXP. <§f <
| L | e 1 » DOWEL "A" J 2 e
M L ~"SEE NOTE BRICK—
1 | | WALL™ N S S
{ L _ - T
| © 14 1_3" (&)
-
| SECTION Y-Y DETAIL o
_— (4]

SECTION X-X

DITCH GRADE (APRON SUPPORT NOTCH)

|| | |+ GRATED D.1. SHEET 1 OF 2

a 840.26




SEE DETAIL OF APRON

SUPPORT NOTCH -

SEE

SHEET 1

DITCH GRADE

13

I_83/4H

11'-8"

7'-8"

DOWEL -B1

/

//

,—Jl 5 ™ 1 o 8"
VN -
b= L=
v ] ﬂ 38" DOWEL"G" — - #4 BAR
= % OPENING DOWEL"C" —
o TholaR | DOWEL B2 PART SECTION U-U DOWEL - B2
-V
PART SECTION v_v iSINGLE FRAME & GRATE
—1'-6"
. DOUBLE FRAME & GRATES
2 | \ | I~
| N I I
o | 1-e" i o e (o T i [
T = | | e e e u
DOWEL-C A | S e e e | e e e e A
QUANTITY TO BE ADDED FOR EACH 2' INCREMENT INLET OPENING L : N
ADDITIONAL INLETS 2'-0" | 4'-0" | 6'-0" | 8'-0" | 10'-0"| 12'-0" e
CONCRETE CU. YDS. 0.191]0.417[0.665[ 0.897[ 1.145 1.380 i
CONCRETE APRON CU. YDS. [ 0.0650.132] 0.198] 0.263]0.329{ 0.395 ! -V CONCRETE APRON
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. GONG. cu,vDs. BRIcK | BRICK [ DEDUCTTONS
PIPE| SPAN |WIDTH [ SPAN |WIDTH |HEIGHT|| BARS E BARS F BARS G BARS H | 1aL IN BOX MASONRY IN BOX| ~ono ONE PIPE
D J K L M H ||NO.| LENGTH|NO.| LENGTH | NO.| LENGTH | NO.| LENGTH | LBS. STLOPf’B Bgﬂgm APRON | TOTAL TO'III'AL II;ITPII-EI'RI' totaL | c¢.s.| m.c.
12" [g-g" [2-0" [ 88" | 20" [g-9"[[—] — [—] — || — [—] — — | — [0.308] 0.351]0.659] 1.301| [ 1.960] 0.020] 0.032
15" [ 8'-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" / Il 4 [2-o0fas[—=] — =] — [=] = [—=] — — | — ]o.308 0.659 | 1.471| MIN H[ 5 130] 0.044| 0.065
24" / [T ¢ Je-i0fa-o" 8] 136 a9" [—] — =] — 26 |0.185 | 0.386 0.922| 1.646| 0.346| 2.568| 0.078| 0.113
30" / [ |a-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" | [ [ [a-10"[s3"-10"|5-0" || 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
42" / [ [4-6"|4-6"|6-3" ] 10] 2-11"[ 9 | 5'-7" 4| 11-3"| 3| 5-7" | 68 |0.555]0.630| | 1.586| 2.717 [ [ 4.253] 0.240] 0.323
ag" | | [ 0" [5-0"[e-9"[[11] 8-5" [10] &-1"[ [| 1-0"[ 4| 6-1"] 87 |o.705[0.743] [ [1.799] 3.221] n [ 5.020] 0.313] 0.422
54" | ] [ 6" |5-6"[7-3" || 12] 3'-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| 77-3" [ | 2-11"[ 6| 7-8" [ 135 [1.104 | 1.042] | 2.497| 4.701| | 7.198| 0.489| 0.660
66" |f / 6-9" [6-9"[8-3"|[1a] 52" [1a| 7-10"[f | 3'-6" [ 7| 7-10"| 168 [1.328 ] 1.210]7¥ 2.889 | 5.189] f 8.078| 0.591| 0.798
72" | 8'-8"[2'-0" | 7'-4"|7'-4" | 8'-9" || 15| 5'-9" | 15| 8'-5" | 4| 4'-1"| g | 8-5" | 198 |1.569 | 1.391| 0.351| 3.311| 5.954| 0.346| 8.905| 0.704| 0.950

FOR 12" THRU 36" INLET
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' =
Y- 1-6 GENERAL NOTES: Cw
USE CLASS "B” CONCRETE THROUGHOUT. — 2('
JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID <<= .
CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICKS. Zx 5O
PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" w19 =
X X ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. SogT
USE #4 BAR DOWELS AT 12" CENTERS. wZw
T t USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. ':: Oxr©Os
IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB =0
AS SHOWN ON STD. NO. 840.00. wE,L S
et
e CONSTRUCT WITH PIPE CROWNS MATCHING. oo =
6 MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION = .-
IS 12 FEET. o =2
USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24 (SHOWN), 840.20, | we
CONCRETE APRON ———— 840.29, 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 [Q
SEALANT w
FRAME AND GRATES CLASS "B" y w
CONCRETE
DITCH GRADE \ CONCRETE APRON 4" 4" CONCRETE g >
\ ,—TOP ELEVATION SEE DETAIL L
— | / e S
D e 2 DT - 2
o ey B e - =g
J 8" 8" o T \ /A MASONRY MASONRY = Jd~
* I 11 ,. 1 —T L] "~/ ANCHOR I =Za
6" - || | ~—OUTLET PIPE e S =
I . AR -
R R _t._ s, & "'-l-__ =) O
- T T e s e ] [« T
=\ RSN DETAIL £ S
"
SECTION X-X SEE NOTE 6" | MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH) O e a
SECTION Y-Y Z0 T
Eal
DITCH GRADE > II.I—J o
< < Al
- #4 BAR =
] (m)]
. | A < O
MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET D | I N 8 v
| N
(. \D. OF |CU. YD. OF BRICK DEDUCTIONS L . _
PIPE | SPAN | WIDTH | HEIGHT | i1y gox | MASONRY IN BOX CEOT% FOR ONE PIPE L . ; 3
. . I
D A B H BOTTOW | H PER Iroraiy | IN BOX | c.s. | R.cC. ! I GRATED D. L. 6" —— oc
SLAB |FT. HT. [a]
12" |3-8" |2-0" |[2-6" [0.309 |0.346 |0.836 | 1.145 |0.020 | 0.032 -
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 | 0.049
24" | 3-8 |2-0" |3-6" |0.309 |0.346 | 1.211 | 1.520 | 0.059 | 0.085
30" [3-8" [2-0" [4-0" [0.309 |0.346 |1.384 | 1.693 |0.092 [o0.127 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 =—
PLAN

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. USE STEPS 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.

USE STANDARD FRAMES AND GRATES 840.22
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.

MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
IS 12 FEET.

(SHOWN) , 840.24 (SHOWN), 840.20,

SEALANT
FRAME AND GRATES CLASS "B" 8"
{ CONCRETE APRON e CONCRETE 4" CONGRETE
DITCH GRADE — |~ TOP ELEVATION SEE DETAIL APRON
X O TIT = -7 L -7, 14" EXPANSION
o 8" B 8" BRICK MATERIAL
N B \\\ / . MASONRY > MASONRY
pu PSS " AECEEC
an 1] L] 7 ANCHOR
6" | | /~ QUTLET PIPE —
\ R RN DETAIL
DOWEL "A" -
SEE NOTE MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH)
SECTION X-X
SECTION Y-Y
DITCH GRADE
i #4 BAR
| |
MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET | : | N
(V. ¥D. OF [CU. YD. OF BRICK DEDUCTIONS 1 1 n
PIPE | SPAN | WIDTH | HEIGHT oy 1y oy | MASONRY IN BOX CEOT¢B FOR ONE PIPE I : I
. YD. ~—MEDIAN D.I.
BOTTOM H PER IN BOX 1 1
D A B H sLAB |F1. nt. |TOTAL H c.s. R.C. e
12" 3'-8" [2-0" 1'-8" ] o0.309 [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 N
18" 3'-8" | 2-0" [2-2" |o0.309 [o0.346 [0.721 [ 1.030 |0.033 [o0.049 DOWEL "A~
24" 3'-8" | 2'-0" 2'-8" [0.309 [0.346 |0.923 [ 1.232 [0.059 |o0.085
30" 3'-8" | 2-0" [3-2" |o0.309 [0.346 [1.096 [ 1.405 |o0.092 [o0.127
36" 3'-8" |2-0" [3-8" [0.309 [0.346 [1.269 | 1.578 |o0.132 [0.178
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%”__ 1/8" ‘_‘}73/411

146"

GRATE ELEVATION X-X

¢

[
%u
_—|——11_111/4H
[

2:_03/4 "

2%!1

FRAME ELEVATION X-X

2’_2 1/4-”

GRATE ELEVATION Y-Y

NOTE:

SEE STD. DWG. 840.25
FOR FRAME ANCHORAGE.

214" fee 2"
&:‘L
1lé’L—*—L~—- 2 i?
4" N W
3/4HT ﬁ
FOR 38" DIA. BOLT

FRAME ELEVATION

Y-Y

176 —=+

| 1-11" ‘

1

1146 o

GRATE SECTION X-X

3/4u

3'-101%"

4,'0”

FRAME SECTION X-X

2%!1

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS
RALEIGH, N.C.
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XCAST IRON OR STEEL GRATE AND FRAME

SEE PLANS FOR PIPE
MATERIAL, DIAMETER AND

OR LOCATION

o' 6"

% PAY FOR THE GRATE AND FRAME FOR THE DRIVEWAY DROP INLET AT THE

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.

CONTRACT
INLET.
THE PLANS.

UNIT PRICE PER LINEAR FOOT FOR GRATE WITH FRAME, DRIVEWAY DROP
FABRICATE THE GRATE SECTION(S) TO FIT THE OPENING INDICATED IN

THE CONTRACTOR MAY, AT HIS OPTION, SHORTEN LENGTHS FOR BARS 'B' AND LAP THEM

TO OBTAIN THE PROPER LENGTH OF BARS. DO NOT OVERLAP BARS LESS THAN 1'-6" LONG.

INCLUDE THE COST OF ALL REINFORCING STEEL IN THE CONTRACT UNIT PRICE PER

© EACH FOR MASONRY DRAINAGE STRUCTURES.
SEE INSET 'A’
L= DESIGN THE GRATES TO MEET HS-20 LOADING.
L 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
A‘A' BARS @ 12" CTS.
= : = T TN 1 'C' BARS PLACED
_lLE\L-I-4—-I—I—I—I—I—I—|—I—I-—I'-I-'|—1—1—I—I_I_I_I T1TT ',_H" HORIZONTALLY
\\Cr BARS PLACED MIN. SLOPE 0.3% 'B' BARS @ 12" CTS\_S‘/I ! J :BS: BARS @ 12:: CTS. BI LL OF MATERIAL
HORIZONTALLY ——[ B3 BaARS @ 12" CTS.—7] DA%, BARS € 12 CTS. QUANTITIES BASED ON
N A3 BARS @ 127 CTS - iyt ' 30" GRATE LENGTH
SECTION B-B
SEE INSET ‘A’ \A5' BARS ‘B4’ BARS @ 12" CTS. BAR NO. SIZE |LENGTH] WEIGHT
SEE PLANS FOR PIPE @ 12" CTS. A 28 5 18-11) 114.4
MATERIAL, DIAMETER AND A3 4 5 5-8 23.6
OR LOCATION 2'-6" A4 10 5 5-0"[ 52.2
3'.6" A5 4 5 |3'-10"[ 16.0
< 4 |6 26 6 4 2 6" C == B 7 5 | 30-0"[ 219.0
X 7 1] I &) 1.6 6" B3 6 5 6'-0"| 37.5
o -: - v’ Y IS R ©| & 1'-6" 6" ‘ B4 5 5 2'-10"| 14.8
| = ) 2"CI(R. ‘_:?_\A“r BARS - - 1'-6" MIN. ‘© 4" AN C 6 5 2'-0" 12.5
i B A4’ BARS Py 17-10" MAX. { R N
- s % - . ) TOTAL REINF. STEEL lbs. 490.0
N ps | © @ | CLASS 'B' CONC. cu. yds. 3.30
© - ~. \\ ADDITIONAL CONCRETE PER
+— \ ' \ ' A FT. IN CU. YDS. OVER 3'-6" 0.22
Y DN \ SECTION A-A SECTION 'C-C A |
‘A3’ BARS B3’ BARS 12 6"

INSET ‘A’

o' _g"

2'.0"

MIN. OVERLAP

PO

o' _g"

& B

4'-0"

4
N

S

PROVIDE FRAME ANCHORS AT A MAXIMUM
OF 2'-0" CENTERS WITH A MINIMUM OF
4 ANCHORS PER FRAME.

‘A" BAR @ 12" CTS./
'B' BAR @ 12" CTS.—/

,© = FROM THE 30' GRATE LENGTH
—18 " - A 1 5 [3-11"] 4.1
AN, = - B 7 5 10" 7.3
4 ol e CLASS 'B' CONC. cu. yds. 0.10
S ©
N -2 N =

PER LINEAR FOOT QUANTITY ADJUSTMENTS
FOR DRAINAGE STRUCTURES DEVIATING

2'.g"

SECTION 'D-D’
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E
6" . A ) " /— OPTIONAL MANHOLE
E
GENERAL NOTES:
6" =C CHAMFER ALL EXPOSED CORNERS 1".
L USE CLASS "B" CONCRETE THROUGHOUT.
- OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR
L N D 1 r_}),ﬁaw‘:\ D #4 BAR DOWELS AT 12" CENTERS AS DIRECTED BY THE ENGINEER.
<|= . =
p—— —> Ny /(;L_-?;b\\ v, USE FORMS TO CONSTRUCT THE BOTTOM SLAB.
o [4p][m]
" 538 | Dgﬁ#”)‘)l L IF REINFORCED CONCRETE PIPE IS SET IN BASE SLAB OF BOX,
_() 32 . AN SR ADD TO BASE AS SHOWN ON STANDARD NO. 840.00.
— N 33 © ' \\S S // '
L * ] L S - 1 PROVIDE ALL JUNCTION BOXES OVER 3'-6" IN DEPTH WITH STEPS
== 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66.
" 3"
6" il 3-*4 ~— - ADJUST THE STEEL, CONCRETE AND BRICK MASONRY QUANTITIES
TO INCLUDE THE ADDITION OF THE MANHOLE (I.E. DIAGONAL BARS
Y——-— SEE STANDARD 840.54 =0 SHORTENED AROUND OPENING IN TOP SLAB, ADDITIONAL VARIABLE
PLAN FOR MANHOLE COVER & FRAME #4 BARS "A HEIGHT BRICK MASONRY, OPENING IN TOP SLAB.)
OPTIONAL SPACED 6"
- C. TO C. MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP
BRICK MAY BE USED ELEVATION IS 12 FEET.
. ///__TO ADJUST FRAME &
6" COVER TO SURFACE
L] LI ELEVATION MAX. 1’
- = - ; #4 BAR
. — — 1 [ :
"\ OUTLET PIPE - P |_l_ o
A : : i
— _ A
6" | EORF | 11s" :
v . .-. A ' ! n
6—*F——4
INLET PIPE / s SECTION
" N '_ *. N —_—
8 C-C OR D-D DOWEL
DIMENSIONS AND QUANTITIES FOR CONCRETE JUNCTION BOXES
DIMENSIONS OF BOX AND PIPE REINFORCEMENT TOP SLAB CUBIC YARDS TOTAL QUANTITIES |DEDUCTIONS FOR ONE
6" PIPE SPAN WIDTH | HEIGHT BARS "A" DIMENSIONS IN BOX BOX AND SLABS PIPE CU.YDS.
= 13" x 6" TOP |BOTTOM | WALL/ LBS. |cu. YDS.
ﬁ '-£>_ pay -.; EXP. JOINT D A B H NO. LENGTH E F SLAB SLAB FT. OF HT. REINF |MIN. "H" C.S. R.C.
14" 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
N R 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
" .
§_l 4 <: :>o /| T 18" 2'-6" | 2'-8" 2'-9" 14 3'-3" 3'-6" | 3'-6" 0.227 | 0.227 | 0.222 30 1.065 | 0.033 | 0.049
— 24" 3'-0" | 3'-0" 3'-3" 16 3'-9" 4'-0" | 4'-0" 0.296 | 0.296 | 0.259 40 1.434 | 0.059 | 0.085
. B .
ﬁﬂ\f —"% 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
SANCHRE Wil 36" 4'-0" 4'-0" 4'-3" 20 4'-9" 5'-0" 5'-0" 0.463 0.463 0.333 64 2.341 | 0.132 | 0.178
! 3" 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
SEE NOTE
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
66" 71" 71 6'-9" 32 7'-10" | 8'-1" | 8'-1" 1.210 | 1.210| o0.518| 169 5.917 | 0.444 | 0.589
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RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR

CONCRETE JUNCTION BOX
(WITH OPTIONAL MANHOLE)

12" THRU 66" PIPE
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8"

SEE STANDARD 840.54
FOR MANHOLE COVER & FRAME
OPTIONAL

BRICK MAY BE USED TO
//F—ADJUST FRAME & COVER

TO SURFACE ELEVATION MAX.
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] OUTLET PIPE
QUILET PIPE

\ : \

INLET PIPE / y

iy

6"

e

SECTI

ON X-X

SEE STANDARD 840.54
FOR MANHOLE COVER & FRAME
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ADJUST FRAME & COVER
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#4 BARS "A"

SPACED 6"
C. To C.

COURSES

GENERAL NOTES:

CHAMFER ALL EXPOSED CORNERS 1".

USE CLASS "B" CONCRETE THROUGHOUT.

USE #4 BAR DOWELS AT 12" CENTERS.

MORTAR JOINTS 15" + 18" 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.

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". ADJUST DIMENSIONS AND QUANTITIES
ACCORDINGLY.

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

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

ADJUST THE STEEL, CONCRETE AND BRICK MASONRY QUANTITIES

TO INCLUDE THE ADDITION OF THE MANHOLE (I.E. DIAGONAL BARS
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 ELEVATION IS 12 FEET.

—

TO SURFACE ELEVATION MAX.

1

| B +

16" |

OUTLET ELEVATION

H  #4 BAR
purusasenra i v |
6" | EORF 1_1-11/2” _l_§
SECTION o'
C-C OR D-D DOWEL

DIMENSIONS AND QUANTITIES FOR BRICK JUNCTION BOXES
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DIMENSIONS OF BOX AND PIPE REINFORCEMENT 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.| cuU. YD) cu. Yp.
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" | 3-4" [ 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'-4" | 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'-8" 4'-8" 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" 7'-1" 7'-1" 6'-9" 32 8'-2" 8'-5" 8'-5" | 2.624 | 4.778 | 0.708 0.591 | 0.798
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PLAN OF BOTTOM SLAB CONCRETE BLOCK S gHG E
I
NOTE 1: CONSTRUCT SECTION "B" OF THE PROPOSED WALL 8" THICK. T
AND SECTION "A" 12" THICK. =] - — — —
NOTE 2: IF PROPOSED STRUCTURE EXCEEDS 12'-0” VERTICAL HEIGHT A py ey
DESIGN WILL BE REQUIRED FOR APPROVAL. o7 o e e N T
NOTE 3: USE SINGLE MAT REINFORCING STEEL; 7 NN BARS @ 1114
EXCEPT DOUBLE MAT STEEL MAY BE USED IN LIEU SHEET 1 OF 2
OF HOOK BARS IN BASE SLAB. CONCRETE BOTTOM SLAB SE((V:V'ITTIHO%P))('X 840. 34




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'.

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
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WITH 1o" + 1g" | 3" DIA. MIN., = | = L {1 34" DIA. (SEE GEN. NOTES) I i g S
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(SEE GEN. NOTES) @ 16" CTS. . ~ NE @ 16" CTS.
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« 4o 812 CTs 58" @ 12" CTs.

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

SECTION X-X

CONCRETE ALT.

MAX. PIPE DIAMETER IS 36" R.C.P.

NOTES:

SECTION Y-Y

FIELD CONDITIONS AND/OR ALTERNATE DESIGN REQUIRE.
-MAXIMUM HEIGHT FOR THIS STRUCTURE IS 14'-0".
-MAKE ALL ADJUSTMENTS AS DIRECTED BY THE ENGINEER.

-DEPTH OF STEEL GRATE WILL REQIURE DEEPER SEAT ALONG SHORT WALLS.

-HORIZONTAL AND VERTICAL DIMENSIONS MAY BE ADJUSTED AS THE
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=<

=
Cw
X "—| BILL OF MATERIALS >
" <
SEE SECTION Y-Y FOR DIMENSION — 2 COMMON CONCRETE ALT. BRICK ALT. <|<£% .
BAR SIZE LENGTH | QUANTITY | WEIGHT LENGTH | QUANTITY | WEIGHT Sx5Q
A #5 6 -415" 6 39.9 775" 6 47.7 w19 =
B #5 34157 16 56.3 374157 16 56.3 CopT
c #5 2’-8" 14 38.9 -0- -0- -0- c = -
1 D 45 8-01%" 4 33.6 9'-31%" 4 38.8 W <€ F Ll
T m U m |_O o
E #5 30" 20 62.6 30" 10 31.3 <°ox°S
5 F #5 4"-8 20 97.3 4"-8 10 48.7 c'T)Il_%"”
wn
g Y [ REINF. STEEL (TOTAL WEIGHT (BS.) 328.6 222.8 E%HZ’
=l CONCRETE IN BASE CLASS 'AA’ (CUBIC YARDS) 0.56 0.66 oW
= CONCRETE IN WALLS CLASS 'AA” (CUBIC YARDS) 0.92 -0- = .4
2 CONCRETE IN WALLS CLASS 'B’ (CUBIC YARDS) -0- 0.36 [oo =
> BRICK IN WALLS (CUBIC YARDS) -0- 0.91 — o~
= CONCRETE TOTAL (CUBIC YARDS) 1.4 1.02 ' u
8 BRICK & CONCRETE TOTAL (CUBIC YARDS) 1.48 1.93 |
I CONC. CUBIC YARDS IN WALL/FOOT OF HEIGHT 0.3 0.14
e BRICK CUBIC YARDS IN WALL/FOOT OF HEIGHT -0- 0.34
w LBS. OF REINF. STEEL IN WALL/FOOT OF HEIGHT 94.9 47.6
w
-
L wn
o "C" VERTICAL BARS - - wl
[ "E” & "F" HORIZONTAL BARS T <
- <
STRAIGHT BARS e &
X-<—, 6y 0‘{‘ (@] o.
7’,& . L T o
n n Y \b‘
EL_AN 004_ - A" & "D" BASE BARS — Qo CZD g <ZE
SEE SECTION Y-Y FOR "A" BARS " =
SPACING AND COUNT + 'I_i , & _RADILS =0 g
p 2" RADIUS 915" BEND < w<
2" pap1us A | | 12" CONC. o o
17" BRICK ok T
| . 4" _CONC. a é
- BASE BARS 8" BRICK < ¢5 |i|J
@ <
2 CORNER BARS |5 _ 3
@ GENERAL NOTES: - |29 9
ol -USE CLASS 'AA' CONCRETE FOR CAST IN PLACE CONCRETE BOX. - = N
‘18 -USE CLASS 'B' CONCRETE IN THE WALL CAVITY FOR REINFORCED on =
o|° BRICK CONSTRUCTION AND CLASS 'AA’ FOR THE FOOTING BASE. o %
|2 -CHAMFER ALL EXPOSED CONCRETE CORNERS 1". : < o
o= -USE FORMS TO CONSTRUCT THE BOTTOM SLAB. = w —~
=2 -IF PIPES ARE SET IN THE BASE FOLLOW CONSTRUCTION o |
— | Sla PROCEDURES SHOWN BY STD. DWG. 840.00. < =
5la -PRECAST UNITS MADE OF CLASS 'AA' CONCRETE MAY BE USED IN S O 2
& LIEU OF BRICK MASONRY CONSTRUCTION. C - S
w -INCLUDE REINFORCING STEEL COST IN THE UNIT OR 1
& LINEAR FOOT BID PRICE FOR "MASONRY DRAINAGE STRUCTURE". b o
-REFERENCE STD. DWG. 840.25 FOR FRAME ANCHORAGE. <L 8
- -CONCRETE BRICK, JUMBO BRICK AND 4" SOLID CONCRETE BLOCK o
! 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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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".

-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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MAX. PIPE DIAMETER IS 36" R.C.P.

SECTION Y-Y

TRAFFIC BEARING DROP INLET
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X —=

SEE SECTION Y-Y FOR DIJMENSION — =

L Trrame anD erATES| —IL—— 1

X~
PLAN

SEE SECTION Y-Y FOR "A" BARS

SPACING AND COUNT |

PLAN OF BASE

4" 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 #5 278" 14 38.9
D #5 8’-01%" 4 33.6
= E #5 3’-0" 20 62.6
= Y F #5 47-8" 20 97.3
= REINF. STEEL (TOTAL WEIGHT LBS.) 327.2
o CONCRETE IN BASE (CUBIC YARDS) 0.56
S 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
%
rr}
w
l - I
C" VERTICAL BARS
"E" & "F" HORIZONTAL BARS iy
STRAIGHT BARS Y
kN
6 &
,?,, . Q\QO
’5'004— i= "A" & "D" BASE BARS =i é\/b( 6" RADIUS "
_|- -|_ 915" BEND
- 2" RADIUS
— 2" RADIUS 12 4"

BASE BARS CORNER BARS

GENERAL NOTES:
-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.

SPACING AND COUNT

| SEE SECTION X-X FOR "D" BARS
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. NSEE DETAIL 'B' @
/16” /8” 5/ "
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ELEVATION OF GRATES IN

=
GROOVE WELD (TYP.) Cw
—~ >
1! 6” D,I! 6”—| <|E§
- - | =q_ ;=| — -
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‘ HS S
| | I H = n. OS%IZ
| 1T} g (=] |.u<(<ZEu_I"
| ' ‘ i I g
-~ - —
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n
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= = \<r RY _+ = L |—>
bl . |E_ _ _ romousw cenren comveorzon | o Al w— ol = - olHial B &5
oo SHOWN BELOW | S . o Q - 0
°© 1wz N > =)
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w3 | = ol ¥
w | O _ - =
o w 78" DIA. wl o
| Fl =3
& - ;) HOLE <
_ | NI = 777 > < O
o o[> ol oc
RiE - 1T
' N _——— | -l X
L | N = T 72244 L -
== V-4 H '! o
34" = o 34" s =
= }7 ulla 3'-1034" D— 4“—/ AR I Q "'EJ
- 4 | 0& NS 0 <
' (O]
= oo
PLAN VIEW =
438"x134"x38" ANGLE - MITERED CORNERS é a
/ = =2
PN s R 15" " o <
- ~Ns o~ el Yo T w
N (\ = o, B ° o -
Jl 3'-8" D.'D cgo 114" RAD—4=° . -~ . AN }<Z_( é
— T~ M ~—~——" o o ° (V]
\ ' . ] ] n O
8, MIN_ SECTION c-c Dco - i WELD J_STUD >- 4
3 n ° ° 1 n 3 n
FRAME 134 —— (. S
3'-1034" - S 2 ',"_‘
. DD ° . 13/4u 8 m

8" MIN.
STRUCTURE WALL
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1'-11"

2:_2%11

34" 3_4'"

___zr(y
X\ 10 10 Ejg
AW\ —. | 1!

34"

/

——
]

31/217

R

\

-
-
|

I
% =
31/21!

3/4u \

1
| 5/16” B-_—

1 n
6" 14,,
la” e ALL
38" (38") — OTHER INT.
TYP. ALL
CORNERS
PLAN VIEW
111"
11/2”
| |
H SIDE VIEW
3/4. n 3/4. n
) = =
N 4
¥4
H 1'1/2”

SECTION ‘A-A’

21_2%11

r 7:_ I N
END VIEW

[ N e B e N

SECTION 'B-B’

NOTES:

1.

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 REQUIREMENTS
OF A.S.T.M. DESIGNATION A-36.

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

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

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

NOTCHING OF BEARING BARS TO ACCEPT CROSS BAR IS
PROHIBITED.

1/8 n

-

x i
- 3?‘
ﬁy Tt
Rl
A L L 8" DIA.
| | | 347\ HITCH PIN
SPRING PIN

DETAIL 'B’ CENTER LOCK
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SYMMETRICAL
811 ,
6_”
X X
|
.
é = == = %
o
&5 < — 1 S|4 o
- A || 4V} =
= ) (@]
< ] '
. [ | ™
m 1 T
| I|
[
E!
2!_011 6”
SYMMETRICAL 1-6
LY
PLAN
COVER REMOVED
3'-4" BRICK
3'-0" CONC. o
OUTLET PIPE  |igeigofe
N X
©
6” " 6” Z\.I
piari 3]

[T
| ZSEE NOTE

SECTION X-X OR Y-Y

GENERAL NOTES: %U,
USE CLASS "B" CONCRETE THROUGHOUT. ,':'5(—
OPTIONAL CONSTRUCTION OF CONCRETE BOX - MONOLITHIC POUR, 2" KEYWAY, <<= .
OR #4 BAR DOWELS AT 12" CENTERS AS DIRECTED BY THE ENGINEER. ZaxcFo
REINFORCING STEEL (A-BARS) TO BE #3 STRAIGHT BARS, 12 BARS w19 =
REQUIRED 2'-9” LONG FOR CONCRETE BOX AND 3'-1"” LONG FOR BRICK BOX. CQunT
DIMENSIONS OF BOX MAY BE CHANGED BY THE ENGINEER. Efﬁz’:%:ﬂ
MORTAR JOINTS 15" + 18" THICK. <_ [ S
CONCAVE TOOL ALL EXPOSED JOINTS. SE %5
USE FORMS TO CONSTRUCT THE BOTTOM SLAB. g%ng
JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" = T
SOLID CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICK. @ ==
- &8
1
— [
6 BARS "A"
ON 6" CENTERS 3'-4" BRICK
5"  EACH WAY 3"
| | 115" 3'-0" CONC N
—=\ v”A” BARS ©
V [ V e o
e '- - 2
| w
& ! | <l SECTION V-V OR W-W )
< X | | o] =
3le I Sw = e
Sl | N|cc (&)
5 | : - |8 = x -
B I o|S < oc
¥ | Jlo c O m
‘(0 | | ™ o m
| o
S R =) S
] c O
S 2w
I/ TABLE OF QTY.'S FOR CONC. SPRING BOX <Z( E E
TOP SLAB CONC. REINF. = o
PLAN OF COVER FILL HEIGHT THICKNESS |cU. YD. | LBS. | [w ¢p ©
FOR BRICK BOX | FOR CONCRETE BOX |25 OR LESS 6" 0.722 12 > Q
26' THRU 50’ 6lo"* 0.737 22 <§i
51’ THRU 75’ 715" 0.742 34 9(
! li 1 n
a 44 BAR 76’ THRU 100 8ls 0.792 34 S
. TABLE OF QUANTITIES FOR BRICK SPRING BOX
o TOP SLAB CONC. BRICK TOTAL REINF.
FILL HEIGHT THICKNESS |CU. YD. |cu. vp. |cu. YD. LBS.
25" OR LESS 6" 0.535 0.395 0.930 14
——— N 26’ THRU 50’ 6lo'"* 0.552 0.395 0.947 25
6 —’I—’| 51" THRU 75’ 715" 0.586 0.395 0.981 39
76’ THRU 100’ 8ln" 0.620 0.395 1.015 39
DOWEL SHEET 1 OF 1

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

840.41
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3 ol | <|% qT | <] FOR ILLUSTRATIVE Toy<
1 A == Lk | =)= PURPOSES ONLY. = =T
n ! 3 L IJ [oo |_>
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7 % ~ . o
P et e A & : ] o L5
= 2 - A . ) ] - e
< A ‘ #4 REBARS 7. CA__ 1" NI, = > AC 2 L_; —_
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= ; . Rl = WWF 6 ON- CENTERS (HORIZ. IO,
i § s Z|~ TO REBARS) & VERT.) S —
" S AR | - (USE WITH owo
24 e o 4" X 4' & LARGER = 2 =
B~ > b DRAINAGE STRUCTURES [N 3=
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D - SHQ
WAFFLE WALL PLAN VIEW SOLID WALL PLAN VIEW = é <
6”| |4 " L 6" 6”| W' L 6" n [ E
| T AN | N ~ - =
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~) _#5 REBARS 12" [P, 4 \12" CENTERS
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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 4'-0" 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.

OPENING SHALL BE . 'L"OR W + 1'-0" |

LOCATED AS REQUIRED Z
=| . #4 REBARS -
s = |5 r&a” CENTERS ©
[(e] Ao
. o oVl o e 9, T
Mo e ime S
T \ \L#s BARS
@ OPENING
|
N STEPS \ )
L W[ SECTION 'C-C
| #5 BARS c =
| @ OPENING :
I J A \ .
, \ ,
L [
©
6” VLV 6”
PLAN TOP SLAB
[a e
-
s T CORNER CUT DETAIL
o * T X (SOLID WALL BOX)
- 7
o . 6" | ‘L' OR ‘W' | 61!
9 : .
' N #4 REBARS
1" CLR 7' 6" CENTERS AL %
3 I #4 REBARS  Fof| < | T
O | - __ 6" CENTERS —t:8 @ 2
N N P =

SECTION VIEW SECTION VIEW

OPTIONAL JOINT DETAILS
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CLR. (TYP)

1" 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 STRUCT
TYPICAL)
1'-6" LEGS

PLAN VIEW OF BASE UNIT

URES

- 'L' BARS WITH

GENERAL NOTES:

THIS PRECAST BOX MAY BE USED FOR THE FOLLOWING STANDARDS:
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.

FRAME AND GRATE HEIGHT MAY BE ADJUSTED WITH CONCRETE

OR BRICK IN ACCORDANCE WITH STANDARD 840.25.

PROVIDE PRECAST STRUCTURES OVER 4'-0" IN DEPTH WITH

STEPS 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66.

‘L' OR ‘W . 6" WELDED WIRE FABRIC MAY BE SUBSTITUTED FOR REBAR IF
i i MIN. THE SAME MIN. AREA OF STEEL IS PROVIDED.
SEAL JOINTS WITH AN APPROVED SEALANT (SEE SECTION 840 OF NCDOT
% STANDARD SPECIFICATIONS.
44 REBARS @ #4 REBARS @ 1< LIMIT MAXIMUM STRUCTURE SIZE INSIDE CLEAR DIMENSIONS
4 6" CENTERS = TO 6'-0" X 6'-0".
|| € CENTERS 1] EACH WAY \ = THE OUTSIDE PIPE DIAMETER PLUS 2" IS THE MINIMUM STRUCTURE
.-Eé€:ngYIN ' SIZE OR THE OPENING REQUIRED FOR GRATE AND FRAME WHICHEVER
IS GREATER.
SEN&EELTHIRD TYPICAL PRECAST ROUND MANHOLE MAY BE USED IN LIEU OF SQUARE PROVIDED 2 EXTRA
RISER SECTION #5'S ARE PLACED ON EVERY SIDE NOT ADJACENT TO A WALL. SEE STD.
- — - o DWG. 840.34 FOR MANHOLE INSTALLATION.
PRECAST RISER PLAN
2 #5 BARS EACH SIDE .
OF OPENING FULL SPAN = |& 6" ! 6"
/K1” MIN. CLEAR ©ol= MIN i T= =1 i VTN

-1 /\\ 'L’ OR 'W + 2 WALLS 1" MIN. CLR. &
: STEPS = ) - " X
. |: =| . |7+ REBARS © A ~4x4 Waxwa | 4lo

5 . \ 6" CENTERS _-
| = : |3 e ‘W WWF (LAP WWF B3
. IR N =]l 6" onTO FABRIC) S
: % ‘ .‘\ | [/ U IS . S 4. . S:( ><'
‘ : L2 #5 BARS @ A\ ., > <
L A__ I OPENING 1" . __#5 REBARS 12
| CLEAR (SEE NOTES) 19 \CENTERS
j _\ . . = =
LOCATE OPENING R T A e
AS REQUIRED =LO E TYPICAL SECTION I 2Ll VP .
(SEE NOTES) TOP SLAB RE _

o | % 6" TOP SLAB TYPICAL SECTION 3|2 )
Lol -
WIN-© " PLAN TOP SLAB "N OF BASE UNIT ISOMETRIC VIEW
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GENERAL NOTES:

MORTAR JOINTS 15" + 1g" 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.

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

SEE _NOTE
GROUND LINE
L1 L]
L1 [

PART SECTION Y-Y

MINIMUM DIMENSIONS AND QUANTITIES FOR MANHOLE

PIPE cU. YDS. TOTAL BRICK CU. YDS. BRICK DEDUCTIONS
DIM. 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

| VAR. (8" MIN.)

SPRING LINE

FRAME AND COVER

STD. NO. 840.54

FINISHED GRADE
| \fLEVATION
4o 1 qon L1 STEP STD.
—— NO. 840.66
|
| —
I 1
1
————— T -1
n 1I_ n "
9 e 18 8" |
: 3'-6" X
{iiii} 4"
: 2!_9”
5,16"
SECTION ON C
Y-
5"6”

5,‘6”

-

SECTION X-X

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.
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ROADWAY STANDARD DRAWING FOR
BRICK MANHOLE
12" THRU 36" PIPE
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GENERAL NOTES 2'-0" b W T As E;
= - n
[ |
USE 4000 PSI MINIMUM COMPRESSIVE STRENGTH CONCRETE. - - INTERNAL MIN. MIN. MIN. CIRCUMFERENTIAL |<_(:
USE ASTM A615 GRADE 60 REINFORCING STEEL. USE ASTM A1064 ggEEEgEE$§0N DIAMETER WALL TOP/BOTTOM AREA OF STEEL = -
WELDED WIRE FABRIC (WWF). (FT.) THICKNESS | SLAB THICKNESS PER VERTICAL FT. ULI—i@%(DC%
| -
FABRICATE, ASSEMBLE AND DESIGN PRECAST MANHOLE COMPONENTS (IN.) (IN.) (8Q. IN.) OOSSIZ
ACCORDANCE WITH AASHTO M199. o -
W<T W
ASSEMBLE RISER AND GRADE RINGS WITH THE STEPS SPACED 12" 4 4 6 0.12 '::Occocs
FROM THE TOP TO THE BOTTOM OF THE MANHOLE. 5 5 P 0.15 c|7>II—ZE
WHERE THE MANHOLE IS EXPOSED TO ROAD TRAFFIC, CONSTRUCT 6 6 8 0.18 EE 2553 ;é
THE TOP OF THE MANHOLE FLUSH WITH THE GROUND AND A MINIMUM oCwg
OF 9" ABOVE THE GROUND AT OTHER LOCATIONS. =2 g
\DI l_
LIMIT DEPTH OF FILL TO 30'-0" FROM FINISH GRADE TO TOP OF — ag
BOTTOM SLAB. Y : w
ALTERNATE CONE SECTION GRADE RING r______j - a
THE MIN. SLAB THICKNESS 'T' IS THE DIMENSION OF THE MIN. AREA OF STEEL
THINNEST PORTION OF THE TOP/BOTTOM SLAB. . & A 15 0. 07 in.2
2p R . . m
* TOP MAT OF REINFORCEMENT MAY BE NEGLECTED IF TOP SLAB HAS ECCENTRIC CONE — w
A DISTINGUISHABLE TOP AND BOTTOM. b1 -
4] 6" MAX. SPACING LL
a[.| [OF CIRCUM. R/F
LOCATE WALL REINFORCEMENT R =
) D+ 2 W , IN MIDDLE THIRD OF WALL =t.} <L
FRAME AND GRATES STD. NO. i\] al. H
TRAFFIC BEARING 840.37 QEDéEéggAL A :f \ g n
NONTRAFFIC BEARING: 840.22 ] =i‘: LL -~
| sw0.2s 7 || _sTEP sTD. ©
) 6 1 0. 840.66 e
840.20 ok
840.29 £ ’? As H 0 E
202 - USE MIN. AREA OF STEEL IN TOP : (CIRCUMFERENTIAL = = 5
SLAB OF #4'S @ 8" CTS. H .41 REINFORCEMENT) < <o
EACHWAY /EACH FACE *. % X3 o
d o [m)] -
ADDITIONAL #4 EACH FLAT TOP SLAB T w‘MLONGITUDINAL -~ o
SIDE OF OPENING (1" ADDITIONAL #4 EACH RIseR— |4 J1 FEHNFORCEMENT T Lfl <
CLEAR OF BOTTOM FACE SIDE OF OPENING (1" '\.‘, a4 <~ 5
TO CORNERS (TYP.) b2 —- <Z( T
W é,. ‘D' °s W' [ w ~
b 4 0 -l -
I P O w
FRAME & GRATE + XE > T -
SEE STD. 840.54 1 K BASE < >
A FOR MANHOLE Ry =;~°/_ % <
i RING AND COVER ES 4] <
E T g S =
L — - b .
-— = q of & [a'm
oc 7 == T N e Y =
T KL SR AR AT LRI A L AN ‘2
Ju —
(&)
11}
oc
o.

GRATED INLET OPTION

MANHOLE OPTION

Z_ ySE MIN. AREA OF STEEL
IN BASE SLAB OF
0.12 in? PER LINEAR
FOOT EACH WAY

TYPICAL MANHOLE SECTION
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FRAME AND COVER

FINISHED GRADE

5'-10"

STD. NO. 840.54 \EFLEVATION
ECCENTRIC CONE
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FOR 12" BRICK WALL

SECTION ON G

GENERAL NOTES:

5HI ) 24" L 5" Y_J
1 [
. ///—'STEP STD. NO. 840.66 _
w — SECTION X-X
N USE 24" GRADE RINGS IN 8" HIGH
‘© ,— KEY SECTIONS AS DIRECTED
R BY THE ENGINEER.
‘© —
SEE_NOTE
GROUND LINE
=k
R AT T e \-
h_r o Sl o]
77777
PART SECTION Y-Y
12" 12"
CONCENTRIC CONE
DIMENSIONS SECTION
PIPE BRICK
DIM. HEIGHT
D H1 (MIN)
12” 1’_5”
15” 1’—8”
18” 1’_11”
24” 2’—6”
30” 3’-0” / \
36" 3'-7" "
o b 4'-0

ALTERNATE CONE SECTION

MORTAR JOINTS 15" + 18" THICK.
USE CLASS "B" CONCRETE THROUGHOUT.

USE FORMS TO CONSTRUCT THE BASE SLAB.

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

USE PRECAST MANHOLE COMPONENTS MEETING REQUIREMENTS
OF STD.NO.840.52 AND AASHTO M199.

FOR MANHOLE OVER 12' VERTICAL WALL DEPTH, CONSTRUCT BRICK
MASONRY WALL 12" THICK. FOR MANHOLES WITH A VERTICAL WALL
DEPTH LESS THAN 12', CONSTRUCT BRICK MASONRY WALL 8" THICK.

ASSEMBLE RISERS AND GRADE RINGS WITH THE STEPS SPACED
12" FROM THE TOP TO THE BOTTOM OF THE MANHOLE.

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.

- - FOR 8" BRICK WALL
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73
A

PLAN OF FRAME

2’_1'1/4.”
-~ 1'-1134" 34"
fe————1'-10/8"——
RN — —
= 1 7] > TYPE #1
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SECTION A-A

. ALTERNATE
~N

SOLID COVER SHOWN PERFORATED.
IF SPECIFIED.
STATE USE OF SYSTEM ON COVER

PERFORATED AVAILABLE

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

TOP OF COVER

A

L

BOTTOM OF COVER

PLAN OF COVER

1"-1115"

A
7

1
3941 I
1ot —-| L——4
1'-1098"
SECTION B-B
~ 7 T~
N\
\
|
/
/
/
~_ __ -
TYPE #2

Y 7zzzz2772p2/ 777 Ry vz}
’ G ’ 2

—
G
.4

271
3/41!

_
-

-

7

MINIMUM WEIGHTS - LBS.

FRAME - 180
COVER - 120
TOTAL - 300

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-18
DIVISION OF HIGHWAYS

ROADWAY STANDARD DRAWING FOR
MANHOLE FRAME AND COVER
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=
NOTES:
INSTALL ALL STEPS PROTRUDING 4" FROM INSIDE FACE OF STRUCTURE WALL. SQ
STEPS DIFFERING IN DIMENSIONS, CONFIGURATION, OR MATERIALS FROM THOSE SHOWN MAY ALSO BE USED PROVIDED THE CONTRACTOR HAS FURNISHED E
THE ENGINEER WITH DETAILS OF THE PROPOSED STEPS AND HAS RECEIVED WRITTEN APPROVAL FROM THE ENGINEER FOR THE USE OF SUCH STEPS. <<= .
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BRICK
MASONRY

—— CONCRETE FILL

SECTION OF MASONRY

SECTION OF CONCRETE

PIPE PLUG

NOTE:

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

PIPE PLUG

QUANTITIES
PIPE CUBIC
SIZE YARDS NOTE:

12" 0.029 EITHER BRICK MASONRY OR

- CONCRETE MAY BE USED.

15 0.045 CONCRETE BRICK MAY BE USED IN LIEU OF

18" 0.065 CLAY BRICK. JUMBO BRICK WILL BE
PERMITTED.

24" 0.116

30" 0.182

36" 0.262

42" 0.356

48" 0.465

54" 0.589

60" 0.727

66" 0.880

1-18

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.

I~ — _ _ _ _ _ _ __] - _ | _____ _
[ |
\ |
Vv EXIST. PIPE | PROP. PIPE D
/ |
[ |
o _
- ______] 1L
F
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

1-18

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ROADWAY STANDARD DRAWING FOR
PIPE COLLAR
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