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- = SET RIGHT-OF-WAY MARKER SO THAT THE RIGHT-OF-WAY LINE PASSES | | w
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NOTES: . "
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ETC. CONSTRUCT 'R/W' MARKER FLUSH WITH THE GROUND.
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THROUGH THE INTERSECTION OF THE 'X' ON THE TOP OF THE MARKER.
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ENGLISH STANDARD DRAWING FOR
CONCRETE CONTROL-OF-ACCESS 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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NOTES:

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

CONNECT PIPE OUTLET INTO DRAINAGE
STRUCTURE WHEREVER POSSIBLE. IF NOT CON-
NECTED TO DRAINAGE STRUCTURE, PROTECT
END OF PIPE BY CONCRETE PAD FOR

OUTLET END OF DRAIN. PADS ARE NEEDED

AT LOCATIONS WHERE PIPE IS NOT PLACED

IN DRAINAGE STRUCTURE TO FACILITATE MAIN-

TENANCE AND AID IN IDENTIFICATION. OUTLETS

ARE REQUIRED EVERY 500' OR AS DIRECTED BY
THE ENGINEER

2!_6"

RODENT |

SCREEN
——— |

—_—

2'_4"
10"

[ 9"
‘ 14"
‘ . 5 —fu— 14

et 1/4"

1/4"—--—

2'_6"
PLAN VIEW

SUBDRAIN QUANTITIES

EXCAV. OR COURSE AGGREGATE
CU. YDS. PER FT. DEPTH/LIN. FT.

0.056

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

———-‘—14_'

3
COUPLING = P
— <
3 FILTRATION < IE = |
TO DRAIN OUTLET _ TO SUBSURFACE DRAIN EARTH COVER— . £| " GEOTEXTILE E g <:'_.§ %)
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< N SUBDRAIN —— = Saacf=
/ \ COARSE % e SunT
/ AGGREGATE mg W Zw —
% l @ i ) Eoéoc
\ I I 4" oR 6" PIPE = e
\ N~ (SEE_SPECIFICATIONS D=, O
N ~7 SECTION 815 FOR oS-I
~_ — ALTERNATES) &' 6" g ZE
AUXILIARY VIEW I E a
D
3 8"
2x2 TO 4x4 GALVANIZED a2 SUBSURFACE DRAIN
HARDWARE CLOTH //’ PIPE - Y = 12" WHEN "H" IS 4'-0" OR LESS
0.063 WIRE OR EQUAL 3§ tw E o'_g" Y = VARIABLE WHEN "H" IS OVER 4'-0"
SO w o
L S 5 g
\ > = [=]
QY & 8| ° 4" PIPE
= - 6" PIPE SEE_AUXILIARY VIEW
RODENT SCREEN @ w 140
- W ) Y4
o g
[us [
u" = A s w
SEE_AUXILTARY VIEW . 3/-1/ g __/ 6" PIPE - -
4’ = Z
- - L - o - = o
{ 1A+« ~ —_—E - —|——]= N <
—F | <~ 4" PIPE DD': (=]
o ] o W
6" PIPE 2'-0" 8, RODENT SCREEN E:( 2
4" PIPE g a ™
- CLASS ‘B’ CONCRETE p=
4" OR 6" PIPE < oc
(SEE AUX. VIEW) PROPOSED CONCRETE PAD < =
INSTALL RODENT SCREEN ELEVATION VIEW w )]
4"-8" INTO DRAIN PIPE - m
n w :
1/4"——-—— 6% : ——--—1/4" : m
”n
+ (&
W4 "——j— 24 — 4" |Z
[T
6" PIPE— . .,
O 0 4" PIPE— .
- O :
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NOTES:

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

CONNECT PIPE OUTLET INTO DRAINAGE
STRUCTURE WHEREVER POSSIBLE. IF NOT CON-
NECTED TO DRAINAGE STRUCTURE, PROTECT

END OF PIPE BY CONCRETE PAD FOR

OUTLET END OF DRAIN. PADS ARE NEEDED

AT LOCATIONS WHERE PIPE IS NOT PLACED

IN DRAINAGE STRUCTURE TO FACILITATE MAIN-
TENANCE AND AID IN IDENTIFICATION. OUTLETS
ARE REQUIRED EVERY 500’ OR AS DIRECTED BY
THE ENGINEER

2x2 TO 4x4 GALVANIZED

HARDWARE CLOTH
0.063 WIRE OR EQUAL

' ]

r—‘l"’

x
= + RODENT
2] | SCREEN
y = T ——— N 1_
= - Yol — -
Wl o -l — . TﬁEj
o " ’,_A# L
-* " ——-I-—1/4'
:§‘ 14- 6"
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PLAN VIEW
SUBDRAIN QUANTITIES
TYPE gl)j(.)A\YI[.)S(.mPIE:;NIETI}GggF;TH/LIN. FT.
UNDER 0.056
BRATN 0.037

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

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

S
COUPLING ll:l P
<<
TO DRAIN OUTLET TO UNDERDRAIN ] . — <zt 'E % o
— EARTH COVER — . r HSO .
Vd \ =z | | o o | =2
/ = 0.0 0 (oo 7] I
/ \ SUBDRAIN — ¥|——00 0 wE=, -
i FINE o 0 0 . T
%) i &\ AGGREGATE .’ 90'10% of3 2o =05
\ 4" or 6" PIPE P 0°o~9 = ~xF=1
\ N~ (SEE_SPECIFICATIONS * %000 D=, O
N ~7 SECTION 815 FOR po CSHI
- ALTERNATES) | g 2F-
" " .
AUXILIARY VIEW 8 & N -2
o L |
o —lpl— ‘.- wo
9 = - O
o PIPE UNDERDRAIN
[ i
wl = Y = 12" WHEN "H" IS 4'-0" OR LESS
gl 3 Y = VARIABLE WHEN "H" IS OVER 4'-0"
o
&) 8| =
Y s « SEE_AUXILIARY VIEW -
© w <
L o
RODENT SCREEN ] @« oc
gl & c 8
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%n = - (]
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£ — : =
_ o )
SEE AUXILIARY VIEW N /// | S -
= L . - - =i J
™~ l——— e == s
— < 4" PIPE i E o0
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o T . FINE o Q
. " z ) AGGREGATE =
2-0 5 RODENT_SCREEN = 0o Q<
! ” %ooo m .
6" PIPE 2-6 CLASS 'B'_CONCRETE 0 g =z
4" PIPE PROPOSED CONCRETE PAD EE -
n
4" OR 6" PIPE ELEVATION VIEW 12 — é
(SEE AUX. VIEW) w
BLIND DRAIN - a
4"_6" INTO DRAIN PIPE ) E
14" ffee— 634" —l— 13" :j Q
"
1/4_"——- et 4% i —] _<_14. n g g
L
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TOP VIEW
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1/4 "
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CONCRETE PADS
FOR SHOULDER DRAIN INSTALLATION

RODENT SCREEN 254" 13" 4

HO4 YNIMVHA QHVANVLS HSITON3

NOILV1TVLSNI NIVHO H3IAINOHS HOA
SAVd 313HINOD
ENGLISH STANDARD DRAWING FOR

END ELEVATION VIEW

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" P

ERFORATED PIPE

CONTINUOUS 4"
PERFORATED PIPE
— ENGINEER ®
7 ~
/ N\
25 it i1 b2 2. -4 ﬁ%§3§§ﬂ4ﬁLﬂLjﬁ
k2.1 b2/ b2/

END CAP
OUTLET PIPE

END CAP

-

30" R.

OUTLET PIPE

DRAINAGE STRUCTURE
AS SHOWN ON PLANS

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

PLAN PROPOSED DRAINAGE PIPES
®
C=== ~ @ O
@ R— oO—O—— ——
- % GRADE _ T 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" —~
~ ~ -~
/ AN -ﬁV N\
2. N k241 24 -
\_/
\ END CAP
- Y, END CAP ~

/— CONC. PAD

>
OUTLET PIPE --/”/////)

T 30" R.
DRAINAGE STRUCTURE
AS SHOWN ON PLANS

CONC. PAD ——~\\_1-\

CONC. y

PAD PLAN ] NOTE: DO NOT PERMIT CONNECTING
® OF OUTLET PIPES TO EXISTING OR

PROPOSED DRAINAGE PIPES

) S — — *:ftif*
N—— )
% chaoE —” — e === i———,____:@
PROFILE - % graE —~

5
=
k<
s2E
=E59
ogmz
Z -~
W =1L
FOZSOE
e
L
-
O
(@) D
Z -
N Ea
] WP
- 0O

ENGLISH STANDARD DRAWING FOR
AGGREGATE SHOULDER DRAIN
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# 57 STONE

OVERLAP FABRIC VAR. (SEE PLANS)
/ A MINIMUM OF 6"

CONC. PAD

TYPE 1 GEOTEXTILE DITCH
/ OUTLET PIPE ELEV.
" L4
12 -.;3’-’:‘:
14
6" \ MIn. 3% —/
~— 4" CONTINUOUS PERFORATED PIPE
n
12 T 6" MIN.

TYPICAL SECTION A-A

# 57 STONE
OVERLAP FABRIC
/ A MINIMUM OF 6"

TYPE 1 GEOTEXTILE ~ ~ PLANS)
/ OUTLET PIPE

{
j 3 DRAINAGE STRUCTURE
12" g \
355;3h5? {
‘ ’ N\
MIN. 3 %
6"
12" \\\\—— 4" CONTINUOUS PERFORATED PIPE

TYPICAL SECTION B-B

4" PERFORATED PIPE

30" R. MIN. )
END 4

RZZ

, 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

3
=
k<
s2E
HE5C
SoGT
Z -~
L < L
FOZSOE
e
L
-
o<«
(@) D
= .+
o Ea
] WP
— 0

ENGLISH STANDARD DRAWING FOR
AGGREGATE SHOULDER DRAIN
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ARIA A i .
VARIABLE SPACING 300’ * TO SUIT COND GEOCOMPOSITE SHOULDER DRAIN
OR AS DIRECTED BY THE ENGINEER
END CAP — T — — END CAP
e \w—— SEE INSET "A" SEE INSET "A"
L
wzzz ! [ Nz A ; | | d [ §&§S> 1
\ \_ __\ \ _( /n
\ END CAP GEOCOMPOSITE TEE \— GEOCOMPOSITE SHOULDER
GEOCOMPOSITE OUTLET \ 4 DRAIN
SHOULDER AN +GEQCOMPOSITE SHOULDER y ~S4r
DRAIN ~ HP " DRAIN __/,/’
OUTLET PIPE
CONC. APRON

OUTLET PIPE ——x\\\\\\

///////—— DRAIN. STR.

DRAINAGE STRUCTURE
/ AS SHOWN ON PLANS

— DRAINAGE SYSTEM - i

DRAINAGE SYSTEM NOTE: DO NOT PERMIT CONNECTING

PLAN CONC. APRON OF OUTLET PIPES TO EXISTING OR

PROPOSED DRAINAGE PIPES
SEE TYPICAL SECTION B-B
== = =0
—_ 7)) L =
- % GRADE —F T T — — — _ _ S == N, % GRADE
PROFILE VARIABLE SPACING 300't .

GEOCOMPOSITE SHOULDER DRAIN

GEOCOMPOSITE SHOULDER DRAIN

TO SUIT COND. OR AS DIRECTED
BY THE ENGINEER

SEE INSET "A"
—~ __“\\\
‘\ / //\(/_— END CAP /’
) 7 r 1

// -~ END CAP
L
() , [ 1 A h) J IW_ 1
N\ \ _/ \ N\
\ M/ END CAP GEOCOMPOSITE
GEOCOMPOSITE N /\\\h__ __/;? OUTLET PIPE /’ SHOULDER DRAIN N
DHOULDER SEE INSET "A" OUTLET PIPE —

DRAINAGE STRUCTURE
AS SHOWN ON PLANS

OUTLET PIPE ] C

\ CONC. PAD ’ \ \_ /‘ H

I~
CONC. PAD
—————— |- ——— PLAN NOTE: DO NOT PERMIT CONNECTING
—_— OF OUTLET PIPES TO EXISTING OR
PROPOSED DRAINAGE PIPES
@ma = ~N—
— —(L

% GRADE —7 . — = oA (_L JD

~ = ¢

- % GRADE

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
GEOCOMPOSITE SHOULDER DRAIN
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S =P
S > SHOULDER DRAIN < e <

Do Z2ELO
— 0 L} S
e 3g L 1P
_= Ty oo 3') m
tRZEm ESISE
Y _&3o CONC. PAD <_£°9
-IPOF DITCH HE Ju
THoO ELEV GEOCOMPOSITE D=, ©5
©pH OUTLET PIPE . SHOULDER DRAIN xSH
OXZ= OCwn
= d% o (o of
fr = -g
=0 [ END CONNECTOR N EE
cz> i 7 END CAP 1 g
T 6" MIN.
CEMENTED JOINT
TYPICAL SECTION A-A (45° OR 90°
AS NEEDED) OUTLET PIPE
o MIN. 3% GRADE -
m -
ST INSET "A" = =
g¢ :
- SHOULDER DRAIN
& =4
a
- P <
| ; Vag GENERAL NOTES: GD: =
m = S, USE THE FOLLOWING CRITERIA AS A A g
(7)) :J; ~ s, GUIDE FOR THE LOCATION, QUANTITY AND E n
XL O INSTALLATION OF GEOCOMPOSITE SHOULDER DRAIN. a
o OUTLET PIPE 2 w
e o (1) INSTALL ON LOW SIDE OF PAVEMENT < -
- g IN AREAS WITH GRADES FLATTER THAN 1% * -
Q= 7 AND SAG VERTICAL CURVES. N
m = r o
o Z MIN. 3 % 1~ (2) OTHER LOCATIONS AS DIRECTED BY THE Y
-

o DRAINAGE STRUCTURE ] ENGINEER. 1 =
= a (3) PLACE OUTLETS AT THE LOW POINTS S 8
> © AND SPACE AS SHOWN ON THE PLAN VIEW. TP
; TYPICAL SECTION B-B (4) CONNECT OUTLET PIPE INTO DRAINAGE LLl

STUCTURE WHERE POSSIBLE. IF NOT S

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.
SHEET 2 OF 2 (6) OUTLET PIPE GRADE MIN. 3% SHEET 2 OF 2
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SHOULDER PAINT STRIPE

PAVED SHOULDER ]

PAINTED WITH

ia

INSET "A"

PAVEMENT
WIDTH

VARIABLE
> PAVED SHOULDER

“—~—PAINT STRIPE

L PAINT STRIPE

Zlr
=
————————————————————————————— 8- - —-—-—-— - — -G OFMEDEAN- — - — - — - — - — - — - — - — - —
==
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[
VARIABLE SEE INSET "A" EE
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— — — — L — — — — —
N\ A/ M
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1"x1"x1g" STEEL ANGLE

I s

" t1"x1"x1/8" STEEL ANGLE

}::H‘_ Ve T::J1'J———
E-1 E-2
PLAN

PAINTED YELLOW

e
!
% $s
- N & a
U s
2 N
7
17
X |
} L
7T %c:
|| @3
| 23
> B
v s 7
7
E-1 E-2
ELEVATION

o
~ }  PAINTED YELLOW

- OVER BLACK
(SECOND APPLICATION)

N

imy

PAINTED BLACK
(FIRST APPLICATION)

LEGEND

ISOMETRIC VIEW m VELLOW PAINT

BLACK PAINT

GENERAL NOTES:

USE A36 GRADE STEEL. USE FLAT BLACK
PAINT AS FIRST APPLICATION.

USE YELLOW AS SECOND APPLICATION
FOR THE TOP HALF OF THE MARKER.
USE EXTERIOR OIL BASE FOR ALL PAINT.

USE MARKERS FOR SUBSURFACE AND
SHOULDER DRAIN CONCRETE PADS.

PLACE MARKERS FOR OUTLETS AT
DRAINAGE STRUCTURES WHERE APPLICABLE.
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DIVISION OF HIGHWAYS
RALEIGH, N.C.

ENGLISH STANDARD DRAWING FOR
MARKERS FOR DRAINAGE STRUCTURE
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| 3'-0" i 2'.4" |
m~-irr - r
MATTING FOR N
EROSION CONTROL A A NOTE FUNNEL SHOULDER
| TR /_ELEVATION BERM GUTTER
no_ l—) | TRANSITION
EARTH FUNNEL 0
MATERIAL Y | SHOULDER —
~”,
7 ZZgdll ]
. -
3 SHOULDER
Py " BERM GUTTER
12" FUNNEL AR.% 1 2 > N CONSTRUCTION
DRAIN PIPE " < JOINT /
8 12 GA. STEEL
53;{15“22'5; CONNECTOR RING SECTION A-A o / f‘.’
ELBOW WITH GASKETS . 2’0 o' o7 o
FUNNEL INLET ¢ |
Vo CONTROL POINT
v [ , _
9" 2'_6"/ 9" 12 GA- STEEL * L. *=
15" DIA. X / £ | € FuNNEL \ | I 19
4" STUDS .. AND_ STUB | S
. é . E: 0
F = 2' x 12" DIA.
o | | ® PIPE STUB * ,
i L | - BUTT WELD PIPE
A @ TO FUNNEL BUTT WELD ¢ _
< é@" DIA. X 4"0L0NG «%_
" " TUD WELDED T
4o (R A R A O R A 2 - SPILLWAY (TYP.) Y
FUNNEL ELEVATION i
CONSTRUCTION
SHOULDER - 5'-0" JOINT
BERM GUTTER CONSTRUCTION —~L__|
\ _ METAL FUNNEL JOINT 55\5_4//555555
. . ' 8"
3'_0"
CLASS 'B’ PLAN VIEW
5.6" SHOULDER CONCRETE -
- BERM GUTTER * USE 0.109" THICK STEEL OR
FRONT VIEW ALUMINUM FOR 12" DIA. STUB.

STATE OF
OF TRANSPORTATION

DIVISION OF HIGHWAYS

NORTH CAROLINA
RALEIGH, N.C.

1-12]
DEPT.

ENGLISH STANDARD DRAWING FOR
FUNNEL AND FUNNEL DRAIN
12" METAL FUNNEL

SHEET 1 OF 1

820.01




18" | 8'-7"|1'-10"| 8'-2"| 21" [ 10" | 6'-4”"| 1.0 2'-7"[8-11"| 1.3
24" | 4’-2"| 2'-1"| 4'-0"| 3" 10" | 8'-0”"| 1.5]| 3'-5"|11'-5"| 2.0
30" | 5'-0"| 2'-6"| 4'-7"| 414" | 11)6"[ 9'-2"| 2.3 | 4'-3"[13'-5"| 3.1
36" [5'-8"| 2'-8"| 5'-6"| 434" | 1116"|11'-0"| 3.4 | 5'-0"[16'-0"| 4.5
42" | &'-2"| 8'-1"[ 6'-4"| 514" | 111%6"[12'-8"| 4.5 |5'-10"[18'-6"| 6.0
48" |6'-9"| 8'-5"| 7-2"[ 534" | 1112"[14'-4"[ 6.0 6'-8"|21'-0"| 8.0

= z
% S0
< E<
== <== .
FoTaN /SLOPE AS INDICATED ON PLANS w195
mZ4Ty PLACE GROOVE OR oo T
Sofol % X ey wEZy s
I
SNz HOZESS
=9 D=, ©5
O o s~
OxTH= Ouwv <t
. - (=] o
£»> = Z .g
— —
< = #4-BARS N g
Zr-a — O
= N =, o
PLAN 12,
FOOTING
8 (IF CONST. JOINT IS USED) DOWEL IiIJ
N ; Z m G " a END ELEVATION BAR-"X" T ‘lt—, =
— l -
“S85 | | =
) W »n
I _I (72) DOWELS IN ENDWALL WITH REINFORCED CONCRETE PIPE = -
=) = mx — 0= o
= PIPE SINGLE PIPE DOUBLE PIPE Z 0= o0
A g m g | | | | | I I I LOC. DIA. 15" | 18" | 24" | 30" | 36" 42" 48" 15" | 18" [ 24" | 30" | 36" 42" 48" é m o .
Q m g 5 | | | | | | | | BARS nyr [y Py oy o oyt Toys [ e T oy [ oxer o [oxe e | ower [ e |oys | x| v =) r w "
) o . N N N N o N G qaTy. 2|2 |3|3]|4] 4 5 2| 28] 3| 4| 4 5 o -
- uvES t-1-1 ; t —-—- 2 i =
i M| oary. [ -] --1-1-1T-12[-1z2[1]1]2]2]2]2]2{Ss 2 <n o
o ll: o / L¥ DOWEL G| arv. |2 [ 2 [ 3|3 |4 [ 4 5 M EEEREEREER 5 = E R
m =) e - TOTAL LBS. | 9 | 9 |14 [ 14 [ 19 55 65 12 [ 12 ] 19| 19| 23 77 92 < = IiIJ ©
1 ) -
O “ > L OPTIONAL CONSTRUCTION JOINT [/p) Ll m <
8 c g E DIMENSIONS AND CONCRETE QUANTITIES T m - 2
o I = 9p) o
o ELEVATION USING CONCRETE PIPE e l— n I
-
om » COMMON DIMENSIONS SINGLE PIPE DOUBLE PIPE — E
- ; o D H | B G T s | L Jw | ™ L [ w? S o935
E 4 m ) 15" 3'-3" 1'-8"] 2'-9" 214.11 91/211 5-6" 0.7 ot_on| 7'-8" 1.0 L z z —
m (&
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L OPTIONAL CONSTRUCTION JOINT

ELEVATION

9"
”n / 5 T
4 -l— S =
|~ £
) j
- 116:1
= f o| SCOPE o
a 3 #4-BARS
5 \
| I 72 g\ i
| x |
= &) N
[+ E © 12"
B =T
FOOTING
(IF CONST. JOINT IS USED) DOWEL
[ IAVA L)
END ELEVATION BAR- "X
DOWELS IN ENDWALL WITH C. S. PIPE
PIPE SINGLE PIPE DOUBLE PIPE
Loc.| DIA. 15" | 18" | 24"| 30" | 36" 42" 48" 15" | 18" | 24" | 30" | 36" 42" 48"
BARS "X" "X" "X" "xn "xn "xn Y* "xn Y* HX" Ny HX" "X" "X" nX" Y* "X" Y*
G QTy. 2 2 3|1 3] 4 4 5 2 | 2 3|3]4]| 4 5
M QTy. - - - - - - 2 -] 2 1 1 1 2 |2 2| 2 2 2
G aTy. 2 2 3| 3| 4 4 5 2 | 2 3 3| 4] 4 5
TOTAL LBS. 9| 9| 14| 14| 19 53 62 1212 ] 16 | 19 | 23 73 85
DIMENSIONS AND CONCRETE QUANTITIES
USING CORRUGATED STEEL PIPE
COMMON SINGLE PIPE DOUBLE PIPE
D H B G L YD3 M L D3
15" | 8'-4"| 1'-8"| 2'-6"| 5'-0"| 0.7 |1'-11"[6'-11"| 1.0
18" 31_7" 1"10" 2'_11II 5!_1011 1.0 2!_3" B"1" 1-2
24" 4:_111 2,_111 3'-8" 7:_411 1.4 3'-0" 10:_411 1.9
30" 4'_7" 2'_4” 4'_5" 8!_10" 2.0 3'_9" 12!_7" 2.7
36" 51_111 2!_711 51_2:1 10'-4" 2.8 4'_6" 14'-10"| 3.8
42" 5,_7" 2!_10" 5!_11"111_10" 3-8 51_3" 17!_1" 5.0
48" | 6'-1"| 3'-1"| 6'-8"[13'-4"| 4.9 | 6'-0" |19'-4"| 7.5

*SEE SHEET 3
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ENGLISH STANDARD DRAWING FOR
15" THRU 48" PIPE - 90° SKEW

CONCRETE ENDWALL FOR SINGLE
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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.
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DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

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

K.

107}

| 6
i I ]l / —p—
\ ] / ~—'X' BAR
— — -
—_ — — - + i T —|Z - —t = o I
_I_I__I_'__'._' de L1, NIiE 1 #4 REBAR HORZ.
T | ‘ T i _l= | - :
+obd—r o=k " ————%— kj
Lo |_| I =S - :
T 1 Fra1-T w i j 1
— ]t =L=d. —L-—.I=-|.-._---¢_PIPE_-.‘”"Z._--_ R ey ~_ 4 € PIPE__
0] 1] —F Y ) (e o7
Tora- —-T-r L\ VI R #4 REBAR
J -1 - 11" .“b -
Loor. co -
OPT. CONSTRUCTION JOINT w Evt R o
g:’ [=] B'-4
L o B -
ELEVATLON DOWEL 'X' BAR
P/j END ELEVATION
I I ' [
(T | (T
L L L L L L L
_L_l:/}_HL - HI-F .
Tyt
X' BAR #4 REBAR HORZ. NOTE:
PLAN -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
DIMENSIONS AND QUANTITIES FOR RCP OR CSP - - - - -
CALCULATIONS BASED ON CONCRETE PIPE H? QUANTITES PIPE DIAMETER Al 1 18, 24" | S0 | 98
— : STPE PR T GATE DIAMETER B| 22 25 32 3834"| 46
R4 H' MINIMUM DIMENSIONS DIA. |ADDTIONAL HEIGHT FRANE HEIGHT, WIN. | C | 26 36" 25" 607 o7
D H' B G T 8 L | p | STEEL| SRS H. W. HEIGHT, MIN. | D | 4-505"| 4-7° |5-10"|7-1" | &-4"
15" | 3'-3"| 1'-8"| 2'-9"| 214" | 91" | 5'-6"| 0.7 15" | 7.5 | 0.2 H. W. WIDTH E| 5-8" 6'-4" g'-0" |9'-2" | 11'-0"
18" 3’_7" 1'_10" 3'_2" 2}2" 10" 6"4" 1.0 18" 8.7 0.2
24" 4'_2" 2'_1" 4’_0" 3" 10" 8!_0" 1.5 24" 11.1 0.2
30" 5!_011 2'-6" 4'_7" 4%" 111,2" 9!_2" 2.3 3011 12-6 0-3
36" 5"8" 2’_8" 5!_6" 4%" 121@" 111_0" 3-4 36" 15-1 0.3
GENERAL NOTES:
1. LIMIT VARIABLE HEIGHT DIMENSION (H) TO FRAME HEIGHT OF
REBAR IN ENDWALL (H'! MIN.) SLUICE GATE, 3' ABOVE THE H' DIMENSION OR 10' WHICHEVER IS LESS.
IPE DIA 2. ATTACHMENT OF GATE MAY REQUIRE SPECIFIC POSTIONING OF PIPE AND/OR
USE WITH —T— T MODIFICATION OF ENDWALL. CONFIRMATION OF GATE DIMENSIONS AND
RCP(I’F;ECS 15711871247 1307 [36" | 427 | 48 ATTACHMENT METHOD IS RECOMMENDED PRIOR TO CONSTRUCTION OF ENDWALL.
aty|ary| atv| aty| arv| aty| aTY 3. PLACE NO. 4 REBAR ON 12" HORIZONTAL AND VERTICAL CENTERS
X' BARS 6| 719 |10l12]1a] 15 WITH 2” MINIMUM CONCRETE COVERAGE.
4. CONSTRUCT 1" CHAMFER OR RADIUS ON ALL EXTERIOR CORNERS.
HORZ BAR saals5]e[7]7]s
0 S 5. USE FORMS TO CONSTRUCT THE BOTTOM SLAB.
TOTAL LBS. [ 41)50 |74 |112]131]161[185 6. WALL THICKNESS (T) IS USED TO COMPUTE QUANTITIES, NOT TO INFER SIZE.
7. WHEN THE BASE IS POURED SEPARATELY, LEAVE THE POUR ROUGH.
8. USE CLASS 'B' CONCRETE.
9. CUT OR BEND REBARS AS NEEDED TO ACCOMMODATE PIPE.
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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.

SHEET 1 OF 1

838.04

D D -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
5 e S 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.
PLAN
SLOPE AS INDICATED ON PLANS
. G | M 1 G -
9"
—] l-l— s
~
-—
S, oA lr
9% | | o
77, Q??’ S
| |\e, | o | T 25 3,,,.\ #4-BARS
t-t -ty A" i—————«wri
/ ! ) \— DOWEL 3"
- Z:- e B | 12" |
OPTIONAL CONSTRUCTION JOINT FOOTING
(IF CONST. JOINT IS USED) m
ELEVATION END ELEVATION N 1
—_— - BAR-"X
DOWELS IN ENDWALL DIMENSIONS AND CONCRETE QUANTITIES
PIPE SINGLE PIPE DOUBLE PIPE
—_— —_ m T T T — m _— - COMMON DIMENSIONS USING C.S. PIPE ARCH SFI,;‘E'E‘E D%UIBP'EE
Loc.| DIA. |18"|22"|25"| 29"| 36"| 43"| 50"| 58"| 65" 72"| 18" | 22" | 25" | 29" | 36" | 43"| 50" | 58" | 65" | 72
BARS nxn nxn Hxll "X" HXH "X" HX" "X" "X" MX" "Xn "X" MX" le" "X" "X" "X" llel Hxl’ "xll SPAN RISE THICK H B G M L YDa L YDS
G QTY. 2 2 2| 3 3| 4] a 4| 5| 5| 2 2] 2 3 3|1 4| 4] 4 5 5 17" 13" [0.064| 2'-9"| 1'-5"| 2'-7"[1'-11"] 5'-2" | 0.526| 7'-0" | 0.684
M QTy. - - - - - - - 1 1 1 1 1 1l2f2]2] 2 21" | 15" |o0.064|2'-11"| 1'-6"| 3'-0"| 2’-4" | 6'-0" | 0.663| 8'-4" | 0.880
G QTy. 2 2| 2| 3 3|4]4]4]s 52 |2]2]3 3| 4] a|als 5 24" 18" |0.064| 3'-2" | 1'-7"| 3'-5"| 2'-8"|6"-10"| 0.840| 9'-6" [1.110
TOTAL LBS. | 9 9| 9| 14]| 14| 19| 19] 19|23 | 23| 12| 12| 12| 16| 16| 21| 23 | 23| 28 | 28 28" | 20" |0.079|3'-4" | 1'-8"| 3'-g"| 3'-1"| 7'-5"| 0.994|10"-6"| 1.316
35" 24" 0.079 3,'8" 1'_10" 41_6" 3'_11" 9!_0" 1-368 12!_11" 1.844
42" 29" |o0.079| 4'-1"| 2'-1"| &5'-4" | 4'-8" |10'-8"| 1.950|15'-4"| 2.614
49" 33" |0.109| 4’-5"| 2'-3"| 6'-0" | 5'-5" |12"-0"| 2.461|17'-5"]| 3.307
57" | 38" [o0.109|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
71" | 47" |0.138]|5'-7"|2'-10"| 8'-4" | 7'-11"|16'-8"| 5.007|24'-7"| 6.772
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AND DOUBLE PIPE CULVERTS

17" X 13" THRU 71" X 47" PIPE ARCH 2 2/3" X 15" CORRUGATIONS - 90° SKEW
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DOWEL
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SLOPE AS INDICATED ON PLANS

VARIABLE TO SUIT CONDITION

*2!_g’
ot — 2o
MIN.

QT-i/”/ ‘

.___ [ T1
| | L]
r—-l I
| IE—
| PLAN
| —
— 9"4——|4——M G
[
3 V" T
” I .
I~ 3\9??'/\/ T
217

/
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S

e e

[a]

|
N

10"
91 OPTIONAL
CONST. JOINT DOWEL FOOTING
B (IF CONST. B
JOINT USED

ELEVATION
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GENERAL NOTES:

-CHAMFER ALL CORNERS 1".
-PLACE 2 #6 "Y" BARS IN THE TOP OF ALL ENDWALL FOR PIPE CULVERTS 42" AND OVER

END ELEVATION

USE CLASS "B" CONCRETE.

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.

REINFORCING QUANTITIES
DIA. 15" | 18"| 24"| 30"| 36"| 42" Cc.S.| 42" R.C.| 48" C.S.| 48" R.C.
BARS "X" HX" nxll nX" uxn le" "YH "Xn "YH HXH HYH "Xn "YH
QTyY. 5 5 6|6 | 7 7| 2 7| 2 8| 2 8 2
LBS. 12 |12 | 14 [ 14 | 16 47 49 52 55

*QUANTITIES BASED ON 2'-0"

SLOPE AS INDICATED ON PLANS g;
VARIABLE TO SUIT CONDITIONéel,/”"' — P
9" _M . G *2'_o" I—:
"= - 2, % ==
MIN. P - .
—~ [ ‘ zzc::I:CD
I—l°<.') -
= 15" LL_In_HZ
A + 115:1 c.8 T UJEC):<Z(L|_I"
i e A2 =| g|d |7 PIPE Eex=Cs
- ke I 1 I PR e
/ T | | \ wiEy S
/| 2N I FE PE
/ L= = goaz
= -
™ OPTIONAL / N X [
! CONST. JOINT DOWEL FOOTING EI = | w®
B (IF CONST. B = - =)
JOINT USED
ELEVATION END ELEVATION
N S . E
| | | | #4-BARS S Qo
e [ S L -
| g.JI
r—-—— ] 12 e r :i EE ol
L PLAN DOWEL Z=aH-
TN c QD
BAR- "X 0OZ0O-
o W ©
. W3
—
glnqa
== ag
2N 1T TT e
=W
DIMENSIONS AND CONCRETE QUANTITIES O ~
H E2Z
R.C.P. DIMENSIONS AND VOLUMES C.S.P. DIMENSIONS AND VOLUMES 5' (2) 5;
=
D H B G M s T vyo3| H B G M YD3 w O
15" | 3'-4"| 1'-8"| 2'-6"| 1'-1"| 10e"| 214" | 1.0| 3'-4"| 1'-8"| 2’-5"|1'-5" | 1.0 o
18" 3!_711 11_1011 2!_11" 1!_311 10" 21/211 1.2 31_711 1!_1011 2!_9" 1'-6" 1_3
24" 4’_2" 2'_1" 3'_9" 1,'6" 10" 3" 1.7 4'_1" 2'_1" 3"6" 1]_9" 1.8
30" 41_911 2:_511 4'-8" [1'-10" 10" 31,2:: 2.5 41_711 o _gq" 41_311 2! _g" 2.4
36" |5'-5"[2-9"|5-8"[ 2'-2"[ 9lo" [ 434" | 3.6 | 5'-1"[ 2"-7"[ 57-0"[ 2-3"| a.1
42" 6'-0" 31_011 6!_711 2:_511 91,211 51/4n 4-6 5!_711 2!_10" 51_9" 2"6" 4.0
48" 6’_7" 3!_4" 71_5" 2'_9" 91/2" 5%" 6_0 6"1" 3'_1" 6,'6" 2]_9" 5-1 SHEET 1 OF 1
838.05
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GENERAL NOTES:

-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
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

— _ — S— THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS
] ] 1 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.
— — S S -DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE,
| BUT IS USED IN COMPUTING ENDWALL QUANTITIES.
| I——
I
L PLAN
. o ‘ékflf,,—SLOPE AS INDICATED ON PLANS
VARIABLE TO SUIT CONDITION —— X
9" M G MIN. 7 Q
| I s T
- o
I
|
& #4-BARS
32 A * 21| A
~ e VoA TU0 N
/ g . =
i : 4
- - - - "
C A 4t ] v 12
S | o
m’ ! Zi—DOWEl_ =
B . DOWEL
B OPTIONAL CONSTRUCTION JOINT FOOTING 'Ei&ii'77i77'
(IF CONST. JOINT IS USED) -
ELEVATION END ELEVATION DINENSIONS AND CONCRETE QUANTITIES
TOTAL
COMMON DIMENSIONS CONC.
SPAN | RISE |THICK| H B G M YD3
17" 13" | 0.064| 2'-9" | 1'-5"| 2'-7"| 1'-0" | 0.695
21" 15" | 0.064|2'-11"| 1'-6"| 38'-0"| 1'-2" | 0.825
24" 18" | 0.064| 3'-2"| 1'-7"| 3'-5"| 1'-3" | 0.984
REINFORCING QUANTITIES 28" 20" |o0.o079| 3'-4"| 1'-8"| 3'-9" | 1'-5"|1.133
DIA. 18" 22"| 25"| 29"| 36"| 43" | 50"| 58"| 65" 72" 35" | 24" | 0.079| 3-8" |[1'-10"| 4'-6"| 1'-9" | 1.476
BARS Hxll Hxll IIX" "X" "Xll HX" "YH HX" "Y" "X" 42" 29" 0-079 4'-1 " 2,-1 " 5'-4" 2'_0" 1 .990
QTY- 5 5 5 6 6 7 7 7 8 8 4911 33" 0.109 41_511 2:_311 6'-0" 21_411 2.450
LBS. 12| 12| 12| 14| 14| 16| 16| 16 | 19| 19 57" | 38" |o.109]4'-10"| 2-6"|6-10"] 2-8"|3.178
64" | 43" |o0.138| 5'-3"| 2’-8"| 7’-8"[2'-11"[ 3.902
*QUANTITIES BASED ON 2'-0" 71" | 47" |o0.138| 5'-7"|2'-10"| 8'-4" | 3'-3"| 4.603
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L OPTIONAL CONSTRUCTION JOINT

FOOTING

|. |
;
e

GENERAL NOTES:
-CHAMFER ALL CORNERS 1".

THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS.

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

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.

9"

(IF CONST. JOINT IS USED)

SLOPE AS INDICATED ON PLANS

#4-BAR

‘ 12" \

ELEVATION END ELEVATION DOWEL
BAR . ”Xn
DOWELS IN ENDWALL DIMENSIONS AND CONCRETE QUANTITIES
PIPE SINGLE PIPE DOUBLE PIPE SINGLE DOUBLE
— — — — . — — — COMMON DIMENSIONS USING C.S. PIPE ARCH
LoC.| SPAN 40"| 46" | 53"| 60"| 66" | 40" | 46" | 53" | 60" | 66 PIPE PIPE
BARS nxn nxn "X" "X" "X" nxn nxn "X" "X" "X" SPAN RISE THICK H B G M L YDS L YDa
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| 5| 5 4|5 5|5 |5 53" | 41" |o0.109]| 5'-1"| 2'-7"| 7'-1"|5'-10"|14'-2"|3.742]|20'-0"| 4.868
TOT. LBS. 19| 19| 19| 23 |23 | 21 |23 | 23 |28 | 28 60" | 46" |0.109| 5'-6"| 2'-9"| 7'-11"|6’-10"[15'-10" 4.717| 22'-8"| 6.234
66" 51" |0.109|5'-11"| 3'-0"| 8'-9"| 7'-4" | 17'-6"| 5.968 |24’'-10"| 7.759

3
=
k<
s2E
HE5C
SoGT
Z -~
L < L
FOZSOE
e
L
-
o<«
(@) D
= .+
o Ea
] WP
— 0

ENGLISH 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

SHEET 1 OF 1

838.07




“1d3d

*0°N ‘H9IIvH
SAVMHDIH 40 NOISIAIAQ
40 3JLVIS

NOILV1HOdSNvHdl 40
VNITTO4V) HL1HON

cl-1

SLU3ATND 3IdId FTINIS

H0d TIVMAN3 ,1,, 3LIHINOD
HOJ DNIMVHA QHVANVLS HSITON3

SNOILVONHHOD , I X ,€ HOHV 3dId ,1S§ X ,99 NUHL ,I€ X ,OF

SHEET 1 OF 1

838.08

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

T T 1 1 THE PIPE, PLACE BAR "X" DOWELS IN THE BASE AS SHOWN ON PLANS. SPACE BARS
I APPROXIMATELY ON 12" CENTERS UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
| | | | -WHEN THE CONTRACTOR ELECTS TO USE A CONSTRUCTION JOINT AT THE BOTTOM OF
—— 9 q THE PIPE AND POUR THE BASE SEPARATELY LEAVE THE POUR ROUGH.
| -DO NOT INTERPRET WALL THICKNESS (T) SHOWN FOR THE THICKNESS ACCEPTABLE,
e BUT IS USED IN COMPUTING ENDWALL QUANTITIES.
I
— — PLAN
9'.' _— Mo o G
“g'_g" o ‘ak”r,,-SLOPE AS INDICATED ON PLANS
[ VARIABLE TO SUIT CONDITION —fet—m ¥
| MIN. e e
e T
P [
AR h
| NY
d?e — ’+
v |
__l__ _I_ w #4-BARS
A pi =
7 N
- I I
DOWEL é | |
B OPTIONAL CONSTRUCTION JOINT .
=1 ¥ 1 12" |
[+ (&)
g
|_
ELEVATION FOOTING B DOWEL
(IF CONST. JOINT IS USED) BAR- "X"
END ELEVATION
DIMENSIONS AND CONCRETE QUANTITIES
TOTAL
COMMON DIMENSIONS CONC.
DOWELS IN ENDWALL SPAN | RISE |THICK| H B G M YD?3
DIA. |[40"| 46"| 53"| 60"| 66" 40" 31" (o0.079| 4'-3" | 2'-2"| 5'-6"[1'-11"| 2.187
BARS HXH an "Xn an nxu 46" 36" 0.109 4'_8" 2!_411 6!_3" 21_2" 2.739
QTyY. 7| 7| 7| 8] 8 53" 41" [o0.109| 5'-1"| 2'-7"| 7'-1"[ 2'-6"| 3.524
LBS. 16 | 16 | 16 | 19 | 19 60" | 46" |0.109| 5'-6"| 2'-9"[7'-11"[ 2'-9" | 4.302
66" | 51" |0.109)|5'-11"| 3'-0"| 8'-9"| 3'-0"|5.345
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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.

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

-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.

SHEET 1 OF 1

838.11

sgdesQQ BE2hGB G D
C L@@ @cer CLoLLOL VO
SLOPE AS INDICATED ON PLANS © =N io i:, i,. © 10 =m * =q_=° 7:0 =N 7:;
T g OHONT T - rrNO®O S T
G M G — ] 8" f— 4 v
ol o 7 Q ‘
= _
| |7 T J T fTTrlAA
! ! L 3 O ® s
10 [t
] r = :? ‘QI‘ . ™ ™ S
| EEEE ] I w ¥
T = O 1 o
o T 11 CONC. = Ol o [ oS
PIPE s T O EE o D=
+ L1 V N 11 ]
1 ol — n ¥ 1]
' CONG. ' conc. |} L
L 1T '
5 NN
L = het '
~ - 2 2 FHEH
B Y
3
ELEVATION M
END ELEVATION i
USING CONCRETE PIPE USING CORRUGATED METAL PIPE M
COMMON DIMS. SINGLE PIPE DOUBLE PIPE COMMON DIMS. SINGLE PIPE DOUBLE PIPE
BRICK | CONG. BRICK | CONC. BRICK | CONC. BRICK | CONC. |
D H B G T L | vos | ypo'| M L v | wpi'| D H B G L L o3 | yps | M N
15" | 2'-5"[ 1'-8"[2'-10"| 1Z8"| 5'-8"| 0.441| 0.2¢91| 2'-27|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"| 8'-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'-g"| 3'-9"| 7'-6" | 7°-6" | 0.749|0.386| 3'-0" | 10'-6"| 0.954] 0.540
30" | 9'-9"| 2'-4"| 4'-8"| 31e"| 9'-4"|1.391|0.672| 4'-3"| 13'-7"| 1.820|0.976| 30" | 3'-4"| 2'-0"| 4'-5"|8'-10"|8’-10"| 1.090|0.545| 3'-9" | 12'-7"| 1.399| 0.777
36" | 4'-3"| 2'-4"| 5'-5"| 4" |10'-10"|1.895 | 0.780| 5'-0"[15'-10"| 2.462| 1.140| 36" | 3'-9"| 2'-4"| 5'-0"]10'-0"|10'-0"| 1.503|0.720| 4'-6" | 14'-6"| 1.965| 1.044]
42" |4'-11"] 2'-8"| 6'-4"| 514" |12'-8"|2.867| 1.043| 5'-10"|18'-6"| 3.729| 1.523| 42" | 4'-5"| 2'-8"| 6'-0"|12'-0"|12'-0"|2.373|0.988| 5'-3"|17'-3"| 3.062| 1.420
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
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PLAN
G ( M G
—“ L
[ o e e e |
] ] _
I I -
~ I i ~ -
|
CONC.
L
L
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

RISE

CONC.

"
100

—» B

END ELEVATION

ot —

THICK:

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

Y L 1 L —t

lt—————— 4’5"

jat—— 3/ - 4" ———

jet—— 2. 10—

j— 2’ . 5"

Latl— 2'_3"

|<-2'-0"——— WITH 13" RISE

- 2"8"

P — UL S

- 4'-on -

T
=

TYPICAL SECTION THRU WALL

DIMENSIONS AND BRICK QUANTITIES
SINGLE PIPE DOUBLE PIPE
COMMON DIMENSIONS

L BRIir CON%- " L BRIZK CONi.

SPAN | RISE | GAGE H B G YD ™ YD YD
17" 13" 16 | 2'-0"| 1'-4"| 2'-9"| 5'-6"| 0.3310.226| 1'-107 7'-4" | 0.411] 0.302
21" | 15" 16 | 2'-3"| 1'-4"| 8'-1"| 6'-2"| 0.421|0.254| 2'-4" | 8'-6" | 0.538( 0.350
24" 18" 16 | 2'-5"| 1'-8"| 3'-7"| 7'-2"| 0.568| 0.369| 2’'-8" |9’-10"| 0.715]| 0.5086
28" | 20" 14 |2'-8"| 1'-8"[3'-11"|7"-10"] 0.704|0.403 | 3'-1" [10'-11"[ 0.900| 0.562
35" | 24" 14 |2'-10" 1'-8"]| 4'-7"| 9'-2" | 0.889|0.472| 3'-10"13"-0"|1.135] 0.6869
42" 29" 14 | 3'-4" | 2'-0" | 5'-5" [10’-10"| 1.32010.669 | 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"[ 3.208]1.276 | 7-1"[22'-7"| 4.178]| 1.850
71" | a7” 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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ELEVATION

*QUANTITIES BASED ON 2'-0"

GENERAL NOTES: cz>m
=
-ALL MORTAR JOINTS ARE 15" = 1g". tE 2E
-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES. §E§o
- (&
-CONCAVE TOOL ALL EXPOSED JOINTS. %38;2
n
-DO NOT INTERPRET WALL THICKNESS (T) SHOWN AS THE THICKNESS ACCEPTABLE, uJCE Z, "
BUT IS USED ONLY IN COMPUTING ENDWALL DIMENSIONS AND QUANTITIES. |—§§o£
-CONSTRUCT THE BASE WITH FORMS. I<—E:|: =0
‘mt (Dl_u_o_l
-USE CLASS 'B' CONCRETE. g°¢'7')<
o
-PAY FOR CONCRETE AS BRICK MASONRY. = .;;
| =
-CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK. S! Eb E;
1
-JUMBO BRICK WILL BE PERMITTED. = o
0@ oc oc [+ [+ [+ [+ (&) (&) (&) [&] [&] [&] [&]
VARIABLE TO SUIT CONDITION o W © o ¥ © b b o ¥ o0 © o ®
< < [+ [+ N - - - - N [+ [+ < <
SLOPE AS INDICATED ON PLANS
| E | )
/ = | i I HEE
*0!_g" 8" . © < \ - =
et ol |e— X = el I G S A B [a =
MIN. 4 S R o w Y] s, S o
e T | o ] b Y I I Lo d
= = =] o 1| ™ | wl v - e =
o | ™ S~
T l N e ‘ 11 < S [« =
— r o o , e
- CONC. < < o
I PIPE TT17T [ o = -
1 RN a O -
I L ' L1111 n ?D
_‘ i e 1111 g Z g <
: ! FEE a5
. [
1 ¥ =z H &
= < b=
B a TYPICAL SECTION THRU WALL n = w -
ZXS "
END ELEVATION )
DIMENSIONS AND CONCRETE QUANTITIES : [ E
USING R.C.P. USING C.S.P.||¢5 OB N
COMMON DIMENSIONS COMMON DIMENSIONS Z m
BRICK| CONC. BRICK | CONC. | | LLI
D H B G M T yp? [ yp3 H B G M YD® | YD
15" | 2’-5"| 1'-8"|2'-10"| 1'-0"| 178"|0.562|0.386| 2'-3"| 1'-4"| 2’-9" |0’-11"]| 0.480[ 0.288
18" | 2'-8"| 1'-8"| 8'-2" | 1'-2"| 2" |0.691]| 0.412| 2’'-5"| 1'-8"| 3'-0"| 1'-0" [0.581| 0.394
24" | 8'-4"[2'-0"| 4'-1"| 1'-5"| 3" |1.123|0.586|2'-11"| 1'-8"| 3'-9"|1'-3" |1.8400.446
30" 3!_911 2!_4!’ 4'-8" 1'-9" 31/211 1.513]0.774 31_4" 2!'.o" 41_5" 1'-6" 1.167 0.612
36" 41_311 2!_411 51_5" 2!_011 4n 1.958 0846 31_9" 2!_4" 51_011 1!_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
" ! n ] 13 [} 1 ! n n r n 1 n ' " ! n
48" | 5'-7"| 3'-0"| 7'-3" | 2'-8"| 534" |3.865|1.381|4'-11"| 2'-8"| 6'-9"| 2'-3"| 2.929| 1.125 838.15
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6

*

GENERAL NOTES:

-ALL MORTAR JOINTS ARE 1n" = lg".

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.

-CONCAVE TOOL ALL EXPOSED JOINTS.
-CONSTRUCT THE BASE WITH FORMS.

—_— = -USE CLASS 'B' CONCRETE.
11
| | |< L ; -PAY FOR CONCRETE AS BRICK MASONRY.
S [ e R L SO S HOa H m B -CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.
] -JUMBO BRICK WILL BE PERMITTED.
| M PLAN
SLOPE AS INDICATED ON PLANS
* ! " ]
8" < e G - VARIABLE TO SUIT CONDITION 2018
Vd
~
T -
I | — N
| 1 o FL
I | 2] ]
]
(. R
= | p Y
CONC CONC.
B 7:? X
et} - [ =
— > B e £
ELEVATION
END ELEVATION
DIMENSIONS AND QUANTITIES
QUANTITIES
COMMON DIMENSIONS
BRICK CONg-
SPAN | RISE [GAGE | H B c " yp® | YD
17" | 13" | 16 |2'-0"| 1'-4"| 2'-9"|1'-0" | 0.417| 0.291
QUANTITIES BASED OF 2'-0" 21" | 15" | 16 |2'-3"| 1'-4"| 8'-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
as" | 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

Y L 1 i ———t

lt—————— 4’5"

- 4'-0n -

P — UL S

jat—— 3/ - 4" ———

jet— 2' . | OLl—m—

- 2"8"

- 2!_511

Latl— 2'_3"

|<-2'-0"——— WITH 13" RISE

A FH FF FH A

TYPICAL SECTION THRU

WALL

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

SINGLE PIPE CULVERTS

ENGLISH STANDARD DRAWING FOR
BRICK "L” ENDWALL FOR
17" X 13" THRU 71" X 47" PIPE ARCH 2 2/3 " X 1/2" CORRUGATIONS
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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.

T T 1 -PAY FOR CONCRETE AS BRICK MASONRY.

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

“1d3d

40 31vIS

*0°N ‘HH9IIvH
SAVMHOIH 40 NOISIAIAQ

NOILV1HOdSNvHdl 40
VNITTOHV) HL1HON

cl-1
o
r
g
F=

SLOPE AS INDICATED ON PLANS

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

\
H
10"
RISE

- 37—

CONC. CONC.

- 4’ 0"—

- 4'-5" -

- 4'- 10" ol

A FH FF A

jt———————— 54—t

A
Y
THICK:

ELEVATION END ELEVATION TYPICAL SECTION THRU WALL

DIMENSIONS AND BRICK QUANTITIES

HO4 YNIMVHA QHVANVLS HSITON3I

FTONIS HOd TIVMANT XIOIdd

SINGLE PIPE DOUBLE PIPE
COMMON DIMENSIONS
L |BRICK| coNg.f L |BRICK|conc.
SPAN | RISE [ GAGE | H B G YD3 | YD yp? | vp?
40" 31" |0.109]| 3'-7"| 2'-0"| 5'-8" [11'-4"|1.572 |0.700]| 4’-5" |15'-9"|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" |0o.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

MIXS .06 - SNOILVONHHOO ,1X,E€ HOHV 3dId ,1S6X,99 NUHL ,1EX,0F
SL1H3ATND 3AdId IT79N0A ANV
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ENGLISH STANDARD DRAWING FOR
BRICK ENDWALL FOR SINGLE
AND DOUBLE PIPE CULVERTS
40"X31" THRU 66"X51" PIPE ARCH 3"X1" CORRUGATIONS - 90° SKEW
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GENERAL NOTES:

-ALL MORTAR JOINTS ARE 1n" = 14",

-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.

-CONCAVE TOOL ALL EXPOSED JOINTS.

-CONSTRUCT
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5 -USE CLASS

THE BASE WITH FORMS.
‘B’ CONCRETE.

-PAY FOR CONCRETE AS BRICK MASONRY.

-JUMBO BRICK WILL BE PERMITTED.

SLOPE AS INDICATED ON PLANS

MIN.

SHEET 1 OF 1

838.18

H | PLAN
8" M G VARIABLE TO SUIT CONDITION
I
H
H
I |
|
I | f
I CONC. \
|
' \——1l2":1 SLOPE
ELEVATION

*

L
10"—=]
RISE

*2!_011 8"

|e——

—

P FRTEH

T,
T

Q
o
Z¢1 ]
(4]

END ELEVATION

QUANTITIES BASED OF 2'-0"

e

THICK:

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

w w w w ow
[7 s B 7 B BN 75
[ T T o O 1
@ o0 oo o o
/7 T etk
0w < < OO o
Ir I I I =T
FE FE FE E F
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2 =2 2 =2 =
s J o n H
o L 1
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RN 1
10 T
111
|
| HEEN]
NN N
| HEEEEE N
|
TYPICAL SECTION THRU WALL
DIMENSIONS AND QUANTITIES
QUANTITIES
COMMON DIMENSIONS
BRICK | CONG.
SPAN | RISt | THICK[] H B G M yp® | yp?
40" 31" [0.109] 38'-7"| 2'-0" | 5'-8"|1'-11"[1.525 |0.715
46" | 36" |o0.109| 4’-0"|2'-4"| 6'-5"| 2'-2" | 2.025 | 0.930
53" 41" |o.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" |0.109| 5'-4"| 3'-0"|8'-10"| 3'-0" | 4.074| 1.560
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ELEVATION

GENERAL NOTES:

-ALL MORTAR JOINTS ARE 1o" + 1g".
-BOND BRICKWORK WITH FULL HEADERS EVERY THREE COURSES.
-CONCAVE TOOL ALL EXPOSED JOINTS.

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

-JUMBO BRICK WILL BE PERMITTED.

END ELEVATION

CONCRETE QUANTITIES

REINF.| BIT. |  CORR.
PLASTIC
H | CONC. | FIBER |oR METAL

D
YD3 YD3 YD?
4"l 1'-9"| 0.140| 0.141| 0.142
6"| 2'-0"| 0.163| 0.164| 0.166
g8"| 2'-3"| 0.186| 0.187| 0.190

1'-9" W/4" PIPE

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

TYPICAL SECTION THRU WALL

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

4", 6" OR 8" PIPE

ENGLISH STANDARD DRAWING FOR
BRICK ENDWALL FOR OUTFALL

SHEET 1 OF 1
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"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT.

U% T5 @ 6" TOP & BOTTOM 10’ 10" Z
23 17-10%6" a-3" 21\ 2 2"} s
:0'5'3. & 134" i 6 SPA. @ 9" L " FACE\II } <'§é >
> = p' T non . ] FILL FACE = xI
Eg'nﬂﬂ ! ToP OF FOOTING N1_€ 8 e g—plf SV 17-6" u_jgf-.’:
Hz;::::' . I : o @ WING WALL ogcné:':
2R>Qm EN / = © L o 7” W
T 1530 3 | 22 viet.a" -6, Ta HOZOB
=L BT . @ WING WALL I l—g| - k=M
TBen ® 4 R L —— W=, S5
o3 i) 77 i _X o | _% . S I L TSHI
. E;‘> “ql_ lb\v‘\\ | 5" w~ i f? I T4'l I—b -N 2 HI
> / %/ L]\ |,_ -9
Eé: T" 715” A > i 23 6 -"T" — \ 5 e 6" % e E =
o . N T4 8" e :I_ 8" | = uo
— b oL/ 33a, 2t o 20 SECTION - AA -
9/ / saten 2 7% ’ SECTION - BB
o
PLAN SEE STD. DWG. 838.45 FOR GENERAL NOTES.
BILL OF MATERIAL FOR ENDWALL
- . 86" . REINF. STEEL 1 PIPE |
o m | 5 SPA. €9" FILL BAR [SIZE| LENGTH [ NO. | WeLGHT :tl =
m . .61 FACE 2-N2, 2-N3, 2-N4 B T o i
L ZE = o 2N1 @ 8" 2 SPA. @ 1'-9" STR. \ 11#4 1 5-6 14 115I5Fx
w 3 |G—) =| B J//FILL FACE FACE 2-H1, 1-H2 /., B2 | #4 4'-6 4 |12 |l QD
= P e A 3 SPA. @ 1'-2" FILL 2 SPA. @ 1'-6" Gl | #7 | 8'-2" 2 [33 ]| & o
GZ> g 2] R——7¢ ,—1-V1 STR. FACE FACE 3-H1, 1-H2 7 v2 FILL FACE HA 5'.6" 10 = W o
- [ | N2| [ 1-v2, 1-v3, 1-va #4 37 | = o
= D N 2-B2 S H2 [#4 | 376" | 4| 9o |ZE W
o = - o S N 7 " < -
o = : g S |V N4 N1 | #4 | 7'-11 4 | 21]|x
rO = i .- : 8, 4 DRATNS -+ 33;"4 N2 | #4 | 67" | 4| 18|° & o
8 O o| 3, “c:] <+ / 6" ABOVE < | _—H1 T ol Q O H
v Z 3 1 Hedb 2 FLOW LINE TG N3 | #4 | 5'-8 s 15|z & &
i 2 r " <
L =l = 4 -
% g o “_L T R Y - _4\_ N4 #4 T 9 n 4 13 = Q -
o - 8 147 "z" T1 | #4 [ 11'-10"| 6 | 47 |Z @ <
m o) z A L T _nl < n
e ©| CONST. JT. J 2-B1 T4 | #4 5-3 6 | 21 cl,—) o
m= - B WING ELEVATION T5 | #4 | 2-6" [84]57 |7 W
Sm= vi[#a | 59" [ 28 |598
-2 5 ELEVATION va [ #a [ a0 2] 6|2 5 &

- i °
w8 - N oo L, va | #4 | 311" | 2 | 5 o ?
x E (@) z2 =z =z =z Z1— 3'-5 T n =z Z o
= s “ = =l ‘I_I_l_ z2— 3'-0" 21 | #4 3'-11" | 6 | 16 T

~ J\? 2 3 Koo 23— 27" 22 | #4 | 3'-6" 4 | 9 oo
H1 411" 0¥ e"|—— HK . z3 | #4 | 3'-1" 4| 8
2 211" ey BN B B J
"H"” BARS "N” BARS "Z" BARS REINF. STEEL LBS. 354
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*0°N ‘H9IIvH
SAVMHOIH 40 NOISIAIAQ
40 3JLVIS

NOILV1HOdSNvHl 40 "“1d3d
VNITOHV) HL1HON

cl-1

M3aX¥S .06 - 3IdId ,¥S IFTONIS HOS
HO4 YNIMVHA AQHVANVLS HSITON3I

TIVMANT 3L3IHUINOD d3JHOANIIN
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T5 @ 6" TOP & BOTTOM _jo’_ 10" 5
' " 4'-3" 2-"G" n " I_ =P
1 -101§6 X 2" 1 Ha | 2= n l_:
119" ! 6 SPA. @ 9" °N\ SLOPE FItt FACE\_ |_2 <z('<£§ >
| "Z" BARS IN T /;1FI@I{L8.FACE "wra 1'-g" u_:%go
o~ B "yt "_~ -
| i TOP OF FOOTING =m : & WING WALL N'@ 9 0833:2
s o = 2 = L PIPE NOT nyn W =
o ¢ / < T ©la | SHOWN - I—gféo%
(- I | }__'___-l 1) 22 vi @ 1'-4" /-BT 1'6|'_ } T4 IiIl_ZH
. ' i—— ewinG WALL | 1 P | | =| o CDI—U_OE
$ : o [z . I % TSI
v © S (=TT e i RN S hx
_q_ | 5" ~ 4O _“__l_:_ j T4 ® N -2
] 6 -"T" " © I\ EH
| Ta 73 g'— L —T5 @ 6 :'_ 8" | "I_ LIJD
! 5 SPA. @ 9" 2-N2, 3'-0" = =]
PN 2-N3, 2-N4 SECTION - AA
SECTION - BB
PLAN SEE STD. DWG. 838.45 FOR GENERAL NOTES.
a" BILL OF MATERIAL FOR ENDWALL
86" B REINF. STEEL 1 PIPE o
' - | ] BAR [SIZE| LENGTH | NO.| WEIGHT :tl =
o 2-G1 w w2 Bl | #4 5-6" | 4 |15 |5 3 ¥
. B— | 2-N1 @ 8" FILL FACE : |5 gﬁgﬁNNOT B2 | #4 4'-6" 4 |12 |l QD
2| ¢ //— S g 61 [ #7 | 8-2" [ 2 [33|o & o
A 1-V1 STR. FACE - SLOPE >z H1 HA 5'-6" 10 37 E S
B | o_Bo R H2 [#4 | 3'-6" [ 4| o |Z W |
| N[ #a | 7117 ] 4 21| I
. s— , a L
(I 3, # DRAINS N2 [ #4 | 6-7" | 4 | 18| @€
® w o | FLOW LINE N3 | #4 5'-8" 4 | 15 E g o
] TAPER DETAIL Ne [#a | 49" [ 4 [13|S O-
| T1 | #4 [ 11'-10"| 6 | 47 = (&) 3
r I_ "
© CONST. JT. 5 SPA. @9" FILL T4 | #4 5, 3" 62118 & w
- B___ 2 SPA. @ 1'-9" STR. FACE 2-N2, 2-N3, 2-N4 T5 #4 2'-6 34 57 m 1
) . T
ELEVATION FACE 201, 17827 vil#a | 50" [ 2] 8 % S e
A. @ 1'-2" FILL _
PAGE 31| 1oHa 2 SPA. @ 1'-6" V2 | #4 4, 10" 2615084
- N oo / v2 FILL FACE v [ #4 | 3-11"| 2 | 5 |O I
z =z 22 z1—| 3'-5" B N2 1-Y2, 1-v3, 1-v4 T Zz Z
3l Vi [ #a | 31" |2 |4 | &S
A‘ N A s s N z1 | #a | 3-11"[ 6 [16 | w W+
/,\( ° % ~ 73— orgn +H Eg;w 22 | #4 3'-6" 4 9 oc
:‘ b Y ™ e~|__ HK. < [ H1 23 | #4 3'-1" 4 | 8
H1 4'-11" ﬁ R e
H2 2-11" ey A B a N _/éT - '__'v‘\_
"2"
"H" BARS "N" BARS "Z" BARS I REINF. STEEL LBS. 354
. WING ELEVATION CON./C.S. CU. YDS 5,2 |SHEET 2 OF 2
H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT. 838 21
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T2 OR T3 TOP & BOTTOM 10" 3
TWO PIPES 8'-1" - HZ Ow
1'-10'5" | T5 @ 6" TOP & BOTTOM 2- on_] — >
6 THREE PIPES 11'-11"| l 1w on <<
11%" | ! 6 SPA. @ 9" FILL FACE—\| |“ <Z(|_§ .
F>"“| | I "z% BARS IN FILL FACE cho
' TOP OF FOOTING N1 @ 8" { e 1gr | LIS S
. [ ! \//1] | 71 . @ WING WALL "N'@ 9"—] er-e ogcnﬁzl:z
= © k n
o ! / | ] | | r/ I _* o g PIPE NOT gy |_u< E |_|_I
' ! 4 L z2 ] 6" SHOWN Heptt = (&} o'l o(D
- / | \I N | | — vie1t1-4" |7 g" i = 2 z T4 |<£II—ZH
- N rn N
= p — | . @ WING WALL A [ 9 wi-, oY
- 1 3'.10" = = v =T CSH
; o/ 3'-10" | TWO % © T'J_"T = ‘_I_ © oCwx
- / 4%’\‘9 I | PIPES o ol |: T4 ™ = -2
A A2 v zeer | THREE P e ' | R - N 2
é/\, ! - PIPES T4 8" L —T5 @ 6" _.I gr_rl I_ " go
{04 4= 5 SPA. @ 9" 2-N2 e T L
o 2-N3, 2-N4 ’ 3.0 SECTION - AA
9L 2'-41/2" PLAN SECTION - BB
& SEE STD. # 838.45 FOR GENERAL NOTES.
16'-2" TWO PIPES BILL OF MATERIAL FOR ENDWALL E
— REINF. STEEL |2 PIPES |3 PIPES - %
23 -10 THREE PIPES BAR [SIZE| LENGTH | NO.|EIGHT| NO. | WElGH -l
9 2-vie1-4" W 2-G2 OR G3 Bl | #4 | 5'-6" 8 2912 |44 ] < oc>
STR FAC 2-N1 @ 8" FILL FACE B2 | #4 | 4'-8" 4 [12]4]12]|0 = o0
=c,,| BT_I\ 2 B1 B3 [#4 [ 6'-0" [ 4 [16] 8 [32|u AQ
| 1 V1 STR. FACE Gl | #7 | 8'-2" -l -l -1 -] E '
~ f o.B2 G2 [#7 [15-10" | 2 (65| - | - |= w
~ 63 [#7 [236" | - | - [2e6|Z |, 0
. . : H1 [#4 | 56" [10|37[10 |37 |< = o
o .+ 3" # DRAINS H2 |#4 | 36" | 4| 9|49 |%
w &5 |$ | /_ g[ovAvBE\IIEE o & -
| —9\—-' S l —|— N1 [#a [7-11" [8 [42 |12 [63]|Q Q 5
_I_L _-_\,’\]Z_. i} _ I N2 [#4 [ 67" | a8 afte]lg &
hCH 8" N3 [#4 [ 58" [4]15]4]15]0 8 —
3 : 5 SPA. @9" FILL N4 [#4 [ 49" | 4 [13[ 4 |13 o
f?l GONST, JT.- Z | L?’-BS '—2-51 8 1'-8" STR. KFACE 2-N1, 2-N3, 2-N4 7 FEU R I s I i a =
i-_NI1 @ 8" FILL FACE FACE 2 H1, 1-H2 To | #4 |19'-6" | 6 | 78| - | - |9 w -
B 3 oens Gt L/ 2 SPA. @ 1'-6" Io 1 #4 72 Lo IOIE O
ELEVATION =Rt - 7 V2 EILL FACE T4 [ #4 5'3" 6[21]6[21]|J O
- l— N2| | 1-v2, 1-v3, 1-v4 [ T5 [#4 | 2'-6 64 [107 [ 96 [160] 1 © 3
T Yo% g - ) vi [#4 [ 59" [al15]| 6 [23|C W g
s3s" = =z z 3'-5 > || iy N v2 [#4 [4-10" | 2 | 6 | 2] 6 |ig EI )
I— A . va va |#4 | 311" | 2| 5| 2| 5 o
22—+ 3.0 =+ L~ — w o
=° = =z = < $/_H1 V4 #4 3'-1 2 4 2 4 m
T2y zm— 2.7 o e el e B z1 |#4 |3'-11" | 6 |16 ]| 6 | 16 <
411" w W T o 6" HK. :c\‘ =N 11 i\_ Z2 #4 3'.g" 4 9 4 9 e
! "
\ - T T 1 _A nzn 23 | #4 3'-1 4| 8] 4 8
2'-11 1'- 1_| |_ ) T4
Heyll
"H" BARS "N" BARS Z~ BARS WING ELEVATION
REINF. STEEL LBS. 525 700 [eeem—ror
"H", "N", & "Z" BAR DIMENSIONS ARE OUT TO OUT.
CON./R.C. CU. VDS 6.9 s.s | 838.22
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TWO PIPES 8'-1" | [ T2 OR T3 TOP & BOTTOM _ngn 10" =
' nl 1 2-76 10" OCD
1'-10%%" THREE PIPES 11'-11 i T5 @ 6" TOP & BOTTOM _I"I— ) 2'—-L ﬁ:
1194 | " T2 2" <<= .
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BAR [SIZE| LENGTH | NO.|WEIGHT| NO. |wereir
Bi1 | #4 | 5'-6" 8 |29 |12 | 44
B2 | #4 | 4'-8" 4 |12 ]| 4 |12
B3 | #4 | 7'-0" 4 (19| 8 | 37
G2 | #7 |19'-10" | 2 | 81| - -
G3 | #7 | 30'-0" - - 2 [123
Hi | #4 | 7'-2" 10 | 48 | 10 | 48
H2 | #4 | 5'-6" 2 |7 2 | 7
H3 | #4 | 3'-5" 419 4 | 9
N1 | #5 [ 3'-11" | 18 | 74 | 22 | 90
N2 | #4 | 3'-5" 8 |18 | 8 | 18
T2 | #4 | 24’-8" | 6 |99
T3 | #4 | 18'-1" 12 |145
T4 [ #4 | 6'-9" 6 |22| 6 | 27
75 | #4 2'-6" 80 |134 [122 | 204
Vi | #4 7'-3" 12 | 58 | 18 | 87
v2 | #4 |5'-10" 10 [ 39 | 10| 39
v3 | #4 5'-0" 6 | 20 6 | 20
v4 | #4 4'-1" 6 |16 | 6 |18
V5 | #4 3'-2" 6 [13 | 6 |13
Z1 | #6 4'-8" 6 | 42 6 | 42
Z2 | #5 4'-0" 6 | 25 6 | 25
Z3 | #4 3'-4" 6 | 13 6 | 13
REINF. STEEL LBS. 783 1019
CON./R.C. CU. YDS 9.8 12.5

838.40
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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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HK.
» D
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"N" & "Z" BAR DIMENSIONS ARE OUT TO OUT.

*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE
BAR [SIZE[ LENGTH | NO.[ WeIGHt
! n
- Bl | #5 | 5'-3 2 | 11
S mm B2 | #5 | 3'-9" 2 | 8
X [ = T ol

95 Gl | #5 | 7'-8 2 | 31
< H1 [ #4 | 5'-3" | 6 [ 21
59O®L |[H2|[#| 36" [ 2]5

w I 1 n
- N1 | #5 | 6'-9 2 | 14

m — N2 | #5 | s5'-7" 4 | 23
o NS | #4 | 4-4" | 4 |12
= (w] -

w s Na [#4 | 77-5" | 6 [ 30
TX > T1 | #4 | 12'-0 6 | 48
o ¢H5 Ta | #4 | 4-11" | 6 | 20
mx3 T5 | #4 | 2'-6" | 34 | 57
' g Z1 | #5 | 4'-4" 4 |18
o I 5 72 | #5 | 3-10" | 4 | 16
o Z 1] n
og(D z3 | #5 | 3'-1 4| 8
(7)] :, M

o
A3
=r
REINF. STEEL LBS. 322

*CL. "A” CONC. FOOT. C.Y.| 2.8

BR. MASONRY/C.S. C.Y.| 2.5

SHEET 1 OF 1 BR. MASONRY/R.C. C.Y. 2.3
838.51
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"N" & "Z" BAR DIMENSIONS ARE OUT TO OUT. S, LHEB
|+ HIE
=N T ’.V‘.,-.F-.
o VESE
*PAY FOR GONGCRETE AS BRICK MASONRY i 5
BILL OF MATERIAL FOR ENDWALL }‘E%Egy ol [L7] ¢
REINF. STEEL 2 PIPES |3 PIPES - A
BAR |SIZE| LENGTH | NO.[ ¥ [ NO. | weremr 8"
B1 [ #5 [ 5'-3" 4 |22 6 |33 o
B2 [ #5 | 3-9” | 2| 8|28 3-0
B3 | #5 | 6'-0" 2 |13] 4 |25
SECTION A-A
G2 | #7 [ 15'-4" | 2 | 63| - -
G3 [#7 [23'-0" [ - | -] 2 [94
Hi1 [ #4 | 5'-3" 6 |21[6 |21 .,
H2 | #4 | 3'-6" 2[5 215 " 10
gl
N1 |#5 | 6'-9" | 2 |14 2 | 14 [
N2 | #5 | 5'-7" 4 [283] 4 |23 =
N3 [ #4 | 4'-4" 4 [12] 4112 G—H
N4 [#4 | 775" [ 1154 ]16] 79 =
T2 #4 19:-8:: 6 79 = = j,r N4—\= 11’2"X11"
T3 [ #4 [ 27'-4 - | -[6]110 © - recess
T4 [#4 [4-11" [ 6 ]20] 6 [ 20 =
T5 | #4 | 2'-6" 66 [110 | 96 | 160 -
8" - 1!_6"
Z1 |#5 | 4'-4” | 4 |18 | 4 | 18 HIH % 5
z2 [#5 [3'-10" [ 4 [16] 4 [ 16 -—L=E: - l,/ .
73 [#4 | 31" | 4| 8| 4] 8 RIRE e i s
“? ‘gj ) ='= 1
J7 BT «.»l :I "
-|2-6"%
REINF. STEEL LBS. 486 646 _"‘_< -
Vi a"l o g” 6 "T" BARS
*CL. "A" CONC. FOOT. C.Y. |4.0f X [ 5.1 3'-0"
BR. MASONRY/C.S. C.Y. 3.5/ \]| 4.5
BR. MASONRY/R.C. C.Y. 3.1 3.9 SECTION B-B

N
2

_.I‘_1/4"

sk

SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.
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2 9% " PIPES ;
PLAN
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*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE
BAR [SIZE[ LENGTH | No.[ weigir
-n Bl | #5 | 5-3" [ 2 | 11
: ! n
Smm B2 | #5 | 3'-9 2 | 8
m e = ' "
- & Gl | #7 | 8'-0 2 | a3
o Z L Hi [ #4 | 5'-9” | 6 | 23
= 1 [
302 H2 | #4 | 4'-0 2|5
- 2 H3 | #4 | 2'-1" | 2 | 3
QG| [N #s [ as" [12] 4
So N2 [ #4 | 2'-9" [ 6 | 11
= [w) r_nl
. T1 | #4 13' o" 6 | 52
=33 T4 | #4 | 5'-8 6 | 23
o = T5 | #4 | 2'-6" | 36 | 60
mLI Vi | #4 | 6-4" | 6 | 25
' JE> v2 | #4 | 5'-2" 4 | 14
© M= v3 [ #4 | 3'-11" [ 4 | 10
o z Z 3 2! [
° o o V4 #4 -9 4 7
n = 7 Z1 | #5 | 4'-4" 6 | 27
2| [2l#s [ a9 [ 416
= - z3 [ #5 | 3'-1" | 4| 8
REINF. STEEL LBS. 377
*CL. "A" CONC. FOOT. C.Y.| 3.1
BR. MASONRY/C.S. C.Y.| 2.8
SHEET 1 OF 1 BR. MASONRY/R.C. C.Y. 2.6
838.57
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-]
Z| 2
©| o
' |
.Y Y
9"
"yt
N~ BARS

Z1 3!_9" 7"

zZ2 31_2" 7"

23 21_711 6"

HK.

D

"Z" BARS

"N" & "z" BAR DIMENSIONS ARE OUT TO OUT.

*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL &%I'E’ég B

REINF. STEEL 2 PIPES |3 PIPES
BAR [SIZE| LENGTH | NO.| WEIGHT| NO. | ¥l
B1 | #5 | 5'-3" 4 |22 6 |33
B2 | #5 | 3'-9" 2] 8 2| 8
B3 | #5 | 6'-3" 2 113] 4 | 26
G2 | #7 | 16'-8" 2 |es | - -
G3 | #7 | 25'-4" - - 2 |104
H1 | #4 5'-9" 6 |23] 6 | 23
H2 | #4 4'-0" 2 5 2 5
H3 [ #4 [ 2"-1" 2| af[2]38
N1 | #5 | 3'-3" 17 | 58 | 22 | 75
N2 | #4 2'-9" 6 | 11| 6 | 11
T2 | #4 21'-8" 6 | 87 - -
13 | #4 [15'-10" | - - | 12 ]127
T4 | #4 5'-8" 6 23] 6 | 23
75 | #4 | 2'-6" 70 [117 [106]177
Vi | #4 | 6'-4" 11] 47 | 16 | 68
V2 | #4 5'-2" 4 |14 ] 4 | 14
v3 | #4 3'-11" 4 110 4 | 10
va | #a | 2'-9" 4| 7 4 | 7
Z1 | #5 | 4'-4" 6 27| 6 | 27
Z2 | #5 3'-9" 4 |16 ]| a | 186
73 | #4 3'-1" 4 8 4 8
REINF. STEEL LBS, 567 \ / 765
*CL. "A" CONC. FOOT. C.Y. |4.4[ X [ 5.6
BR. MASONRY/C.S. C.Y. 4.0/ \]5.3
BR. MASONRY/R.C. C.Y. 3.5 4.5

SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.
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Z1 4’1" 8"
- 22 '_ ”n n
o| o 3'-6 8
. Z3 3'-0" | 6"
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2\" ?.\Il 74 o'.g" 6"
HK.
= )
nygt "=yn
N~ BARS Z~ BARS

"N" & "Z" BAR DIMENSIONS ARE OUT TO OUT.

*PAY FOR CONCRETE AS BRICK MASONRY

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 1 PIPE
BAR [SIZE| LENGTH | NO.| WEIGHT
B1 | #5 5'-3" 2 | 11
B2 | #5 4'-0" 2 8
Gl | #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 | # | 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
REINF. STEEL LBS. 435
*CL. "A" CONC. FOOT. C.Y. 3.4
BR. MASONRY/C.S. C.Y. 3.2
BR. MASONRY/R.C. C.Y. 2.8

N
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SECTION B-B

SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES.
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"N" & "z" BAR DIMENSIONS ARE OUT TO OUT.

Z1 41_111 8"
- o zZ2 3'-6" 8"
=z =
- 23 3!_0" 6"
ol o
W 24| 2'-¢" 6"
HK.
= D
Nyt e X
N~ BARS Z~ BARS

*PAY FOR CONCRETE AS BRICK MASONRY

., 14'-2" THREE PIPES_, T2 OR T3 T "
IJ_f:I e 2 2%" 9'-6" TWO PIPES _| TOP & BOTTOM TOP & BOTTOM
4
I~ 119" | ! 7 SPA. @ 10"
T =t | 27 BARS IN
== 1-6" | i | [ | | TOP OF FOOTING
B~ : A _ 2
- ‘E H BARS 9 / | : | | \ ] i.i_
|| =Y 7 A | o s i s s < 2
- = L . ; g
=|[= © 4 | [ ' "H" IN WALL
== 'S ]D’ I | : FIELD BEND
] | e N i ‘b\\v'\\ | | @ /\ "
== ¥ / 5/ 5
£ (i 7 4/\, 48" | TWo z4
= == T4 k4 - T4 z3
T THIB fon B | G P
=ﬁ ~— ol e — 27 2'_10" | 9'-4" | THREE ~ BOTTOM — 4-N1,3-N2
| b [ S BIY7 10 3703 PIPES
- 8 A J = Qs
2 "{ "?‘Du © g PLAN GROUT SPACE CONTINUOUS
11,211)(11"_'/:@ = ."; ™ N THRU HEADWALL
RECESS | Y 28'-4" THREE PIPES
= 19'-0" TWO PIPES
I_B_i 5Viee"
3'-0" B— -G2 OR G3
774" 3-v @ 6"
SECTION A-A 8 / YB1 /
LA\ 4
3 LSRN
& i, N B2
10" @ 14 |
140 l:_—’l = ] 1 |J’| I |
_.I '§ ¥ - FERT )1 3! DIA. DRAINS
— o[ 127 6" ABOVE
= ol 7] o =) 0 78 ﬂ\ 1_”_ é FLOW LINE
" . — —— b
6—H — ) /L\ ,7[H 4 —1 3.N1 @ 6"
= V1—\E |
=l
"ﬁﬁ" N1~ 11%"x11" 1'-g" 5 N1 _J Lps L g1
s N recess — B G2 OR G3
= ELEVATION ]
= 6 SPA. @ 10
=| (= 3 H2 V2-V5 BARS
= =P H1 v2 V3
Ay W 4 SPA. @ 1'-3"— va
% et 5] - H1-H3 BARS |
E\I‘ . .- i"}?_‘? _.3_" | I T I T T V5
-tﬁﬂ¥§k{_ 4\!!!!ar17_
- — 2 s 29 & 4 .
g"| pr4™—6 "T" BARS I e
' 31_011 =N _//L';'_"_ '< .
N\_rz
T4
- 4N 3 N2
SECTION B-B 5 SPA. @ 107

BILL OF MATERIAL FOR ENDWALL
REINF. STEEL 2 PIPES |3 PIPES
BAR [SIZE| LENGTH | NO.|weI| NO. | weight
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'-38" 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] - -
T3 | #4 [16'-11" | - - 1121136
T4 | #4 5'-9" 6 23] 6 | 23
T5 | #4 2'-6" 76 | 127 | 112|187
\'A| #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" 4 111 | 4 | 11
V5 | #4 3'-2" 4| 8 4 | 8
Z1 | #6 4'-9" 6 |43 | 6 | 43
Z2 | #6 4'-2" 4 |25 ]| 4 | 25
Z3 | #4 3'-6" 4 9| 4 9
Z4 | #4 3'-3" 2 4 | 2 4
REINF. STEEL LBS. 646 N 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.
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REINF. STEEL |2 PIPES [3 PIPES v nm o PLAN GROUT SPACE CONTINUOUS
BAR [SIZE] LENGTH | No.[wemr| No.Jweigm|  136”x11” o H [o] W THRU HEADWALL
Bl | #5 | 5'-6" | 4 23] 6 |34 | RECESS - N 30'-8" THREE PIPES
B2 | #5 4'-3" 2 9 2 9 " 20'-4" TWO PIPES
B3 [#5 | 77-3" [ 2 [ 15| 4 [ 30 8 JA—
G2 |#7 [19-4" | 2 |79 - | - 3'-0"
G3 [#7 |29'-8" | - | - ] 2 [121 B~ G2 OR G3
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v3 |#4 | 5'-6" 4115 ] 4 |15 ~ - — G2 OR G3
V4 | #4 4'-6" 4 [12 | 4 |12 - ELEVATION
vs [#4 | 3’5" [ a9 [ a0 8" | | A H3 7 SPA. @ 10"
z1 |#6 | 5'-0" [ 6 |45 6 | 45 | = iﬂ 5 H1 V2-V5 BARS
z2 |46 | 4'-3" 6 | 38| 6 | 38 7 =am e < = 1qhe—
z3 [#4 | 34" | 6] 13| 6 [ 13 Fi= Zq o 4 SpA. @ 1-3
W o PEEeA - H1-H3 BARS V5
REINF. STEEL LBS. 728 952 S 2-8 =
\/ " 'oan 6 "T" BARS
*CL. "A" CONC. FOOT. C.Y. |5.3] X | 6.8 & I 2'-4 =|
BR. MASONRY/C.S. C.Y. 5.3/ \[7.0 3'-0" N N g
4
BR. MASONRY/R.C. C.Y. 4.6 5.9 SECTION B_B 4 N2 " 4 N3
SEE STD. DWG. NO. 838.75 FOR GENERAL NOTES. 7 SPA. €10

WING ELEVATION

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
REINFORCED BRICK ENDWALL

FOR DOUBLE AND TRIPLE 72" PIPES - 90° SKEW

SHEET 1 OF 1

838.70




*0°N ‘HH9IIvH
SAVMHOIH 40 NOISIAIAQ
40 3JLVIS

NOILV1HOdSNVHlL 40 °“1d3d
VNITO4V) H1HON

cl-1

0,.°8€8 NHHL 1G°8E8 SONIMVHA AHVANVIS
HO4 ONIMVHA QHVANVLS HSITON3

TIVMANT XOIH8 d30HOANI3H HO4d S3LON

SHEET 1 OF 1

[838.75

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". 1IF 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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PLAN

H1

1'_0"-

NOTES:

%

THIS PRECAST ENDWALL MAY BE USED FOR THE FOLLOWING
STANDARDS: 838.01, 838.11, 838.21, 838.27, 838.33,
838.39, 838.51, 838.57, 838.63 AND 838.69.

INSTALL PRECAST ENDWALLS WITH WINGS AND PAY

-o" ] 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
o TO ASTM A185 WITH 2" MIN. CLEARANCE.
H2 * PLACE LIFT HOLES OR PINS IN ACCORDANCE WITH
OSHA STANDARD 1926.704.
* PIPE TO BE GROUTED INTO HEADWALL AT JOB SITE BY
. CONTRACTOR
01 * ALL ELEMENTS PRECAST TO MEET ASTM C913.
— e m———— * WELDED WIRE FABRIC MAY BE SUBSTITUTED FOR REBAR
—u AS LONG AS THE SAME AREA OF STEEL IS PROVIDED.
§°| * CHAMFER ALL CORNERS 1" OR HAVE A RADIUS OF 1",
6" 8" 0.C.(TYP.)
= REFER TO CHART
FOR BAR SIZE 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 3.50/3.75 6.50/6.75
1.50 #5 @ 8" | 1.25/2.00 | 3.00/4.25 |1.50/2.50 3.50/3.75 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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6" WALL — 6" WALL 8" WALL
6”—— 6"—— - 4” 8"—> | 8" 4
SRR BT TELE RN
L L
PART SECTION PART SECTION PART SECTION PART SECTION
6" WALL 6" WALL WITH 4" LIP 8" WALL 8" WALL WITH 4" LIP

PART SECTION
OF END ELEVATION

GENERAL NOTES:

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

TABLES OF QUANTITIES FOR PIPE SET IN PAD

C.Y. QUANTITIES

PIPE| "W" "We" T WHEN L IS

D DIM DIM DIM 12" 16" 20"
qor | 1'-128" | 0'-7Z8"| 0o'-2" 0.005 | 0.007 |0.008
15" | 1'-358"| 0'-91g" | 0'-2" 0.006 | 0.008 | 0.010
18" | 1'-5%4"|0'-1038"| o'-2" 0.007 | 0.010 |o0.012
o4 | 1'-834"| 1'-018" | 0'-3" 0.011 |0.014 [0.018
30" | 2'-014"| 1'-234" | 0'-31%" | 0.014 | 0.018 |0.023
3g"| 2'-334"| 1'-538" | o'-4” | 0.017 |0.023 |o0.025
42" 2'-7vg"| 1'-7" | 0'-514"| 0.025 [0.030 |o0.038
48" |2'-1098"| 1'-834"| 0'-534" | 0.028 [0.038 |[0.047
54" | 3'-21%" 1'-10l6"| 0'-614" | 0.035 | 0.047 0.058
60" | 3'-554"| 2'-014"| 0'-634" | 0.042 |0.056 | 0.071
66"| 3'-9" | 2'-214"| 0'-714" | 0.050 [o.067 | 0.084
72"| 4'-0le”| 2'-334"| 0'-734" | 0.059 |0.078 | 0.098

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12
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CONCRETE BASE PAD
FOR DRAINAGE STRUCTURES
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8"

-

7

WHERE 42" TO 54" PIPE IS USED

DETAIL SHOWING METHOD
OF RISER CONSTRUCTION

FRAME, GRATE AND HOOD

—

SEE STD.NO. 840.03

TOP ELEVATION

1I_0"
— f
11 _ B -
s M. _ O _s -
MIN. [T ] MIN.
" -
MIN
ST e

T SECTION X-X

FRAME . GRATE AND HOOD
SEE STD.NO. 840.03

STEPS STD. NO. 840.66

i?- TOP ELEVATION
Lt o
TI-<—>| —

- (T -

T 8"
8" = = i

MIN.

- - -

=
8MIN.[ 87 0o AT

T SECTION J- J
WHERE 30" TO 36" PIPE IS USED

ni_

-

I
@
1

——

|
-
-
-

1

E

NOTES: MORTAR JOINTS 16" +/-

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.

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
pd
-
.- E |
T 1
- - -
== T -
N e 4L
-- ;;ﬁﬁ
- - -
1
_L 1
6"MIN. [i. 2.7 g A e

\SEE NOTE

WHERE 42" TO 54" PIPE IS USED
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8"

#4 BARS "v"

]

@ EQUAL SPACES

3"

i

6"

__11/2"

#4 BARS "U"
@ EQUAL SPACES

-

.

=T
I

PLAN OF TOP SLAB

#4 BARS "U"
@ EQUAL SPACES

EXPANSION JOINTS:

4'_6" | 4'-6"
STD. 840.03 FRAME
‘GRATE & HOOD
\
N
/ -
) N (M -
(TN

I 6'-0"

PLAN

CURB AND GUTTER WITH CATCH BASIN ON STEEP GRADES

TOP ELEVATION

EXPANSION JOINT

SECTION S-S

"
EXPANSION JOINT &
USE ON FLAT GRADES|2% AND UNDER l
r ki -
N~ -T
r " _._ \
a-0"| ® | 3’0" T~—DEPRESSED GUTTER LINE
L1 A1
ELEVATION

NORMAL CURB AND GUTTER ON LIGHT GRADES

TOP ELEVATION NORMAL GUTTER LINE

UTTU 6"
8" #8 "W' BARS -— #4_BAR 8" \ EXPANSION JOINT __I
#4_BAR 6" . USE_ON_GRADES OVER 2% )\ :
@3 EQUAL SPACES _L_ N 7 3 __.?\..-—_ T
| 10" MAX | \ 6'-0"
_I. : EXPANSION JOINT: on T . [ \—
LAY LU -
#4 BARS "U 11 6"—s}— 7 DEPRESSED GUTTER LINE
ELEVATION
SECTION R-R DOWEL 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 [wWIDTH JwIDTH | sPAN [MIN. HEIGHT| DIMENSIONS BARS-U BARS-V BARS-W ToTAL | Top [BoTTOM[ TOTAL [ nrcx wowm. [ rot ONE PIPE
D A B [ G H E F NO. |LENGTH| No. JLENGTH| No. [LENGTH| LBS- | SLAB | SLAB | CONC. | INWALLS | oueeere | ¢.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" | a5 0.147]0.374 | 0.521 | 1.606 | 2.217 | 0.122]0.184
36" 3'-0"| 27-2" | 3'-10" 4'-9" 1'-8" | 4'-4" 4 2'-0" 4 4'-1" 3 4'-1"| 49 0.187|0.415 | 0.602 1.914 | 2.516 | 0.176 | 0.261
42" | 3'-0" | 2'-2" 4'-5" 5'-3" 1'-5" | 3'-6" 4 1'-9" 3 3'-3" 3 3'-3"| 38 0.135[0.373 | 0.508 | 2.152 | 2.660 [ 0.240 | 0.371
48" | a'-0" | 2'-2" 5'-0" 5-9" 20" | 3'-6" 4 2'.6" | 4 3-3"[ 3 37-3"| a1 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"| 47 0.211]0.448 | 0.659 2.806 | 3.465 | 0.396 | 0.595

* RISER HAS .321 CUBIC YARDS OF BRICK MASONRY PER FOOT HEIGHT
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6"
<
A/
a

SECTION Y-Y

RISER HT.
VARIES

WHERE 30" TO 36" PIPE IS USED

RISER HT.
VARIES

FRAME, GRATE AND HOOD

SEE STD.NO. 840.03

GENERAL NOTES:

o | s
V B :.".:-4—6" T
%‘ﬁ;igié?;!é
T lar “—see notE
SECTION X-X

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

OF RISER CONSTRUCTION

FRAME, GRATE AND HOOD
SEE STD.NO. 840.03

STEPS - STD. NO. 840.66

USE CLASS "B" CONCRETE THROUGHOUT.

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

OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 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.

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

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

CONSTRUCT WITH PIPE CROWNS MATCHING.
CHAMFER ALL EXPOSED CORNERS 1".

DRAWING NOT TO SCALE.

TOP ELEVATION
STEPS - STD. NO. 840.66

TOP ELEVATION
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2 S | EXPANSION JOINTS - >
== 6" E ) <<= .
205 ] 4-6" | 4'-6" Z2ET S
I—S—nﬂm o 6" 6" I LL:OE -
m> T #4 BARS "V STD. 840.03 FRAME, oon_Iz
HEd" > @ EQUAL SPACES | | N [ GRATE & HOOD Ll
T % > g m 3" 1 - E < <L LL I
" 1530 | 4 DN [T - <oE>S
TP E [ -~ FxF =0
=Eon T D 1111 oy BY
5O 1 -~ Eu S
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2 i e I rLan S
— %21 )
Do . l g i CURB AND GUTTER WITH CATCH BASIN ON STEEP GRADES " & (an]
= N Ol W 35 [an]
<3 v [ TOP L=
st q| . ELEV 6"
P P » |e USE ON FLAT * '\ EXPANSION JOINT
I GRADES 2% AND UNDER
q _I__ s Y il
i - ' ——4 | DA ——
S 3,_0,,| N | = DEPRESSED GUTTER LINE
EXPANSION JOINT N © |—|_3J_I
~~ -~
PLAN OF TOP SLAB SECTION S-S
m —_— - OEVILIUN v
o2 ELEVATION S =
(] L
o NORMAL CURB AND GUTTER ON LIGHT GRADES -
= a S )
- O L NORMAL GUTTER LINE Z < W
N : n EXPANSION JOINT 6" ; m o
*mo 6 #8 "W" BARS #4 BAR 8" TOP < E
= s VER 2%/ ELEV. el =
:—:' m ;Z> w USE ON GRADES {0 _/ 55.
=) = h ﬂ'
co )U> N | - = |\ DEPRESSED GUTTER LINE g < 0
X } J10_ | 6'-0’ |
L EI o " EXPANSION JOINT e MAX. [ 1 g © 5
IS 6 1'-0 L o
0o 11" ~ Z W
- = 2 DOWEL ELEVATION = =
g W= SECTION R-R NORMAL CURB AND GUTTER ON STEEP GRADES E =N
H T
m ™
5 % MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE CATCH BASIN(BASED ON MIN. HEIGHT, H, WITH NO RISER) * ‘,2 g
= DIMENSIONS OF BOX AND PIPE COVER CU.YDS. CONC. IN BOX| DEDUCTIONS )
=> 8 PIPE | SPAN [WIDTH [WIDTH | SPAN |MIN. HEIGHT| DIMENSION BARS-U BARS-V BARS-W ToTAL | TOP [BOTTOM Fng.mcij ONE PIPE S O
=) D A B C G H E F NO. |LENGTH] NO. |LENGTH| NO. |JLENGTH| LBS. | SLAB SLAB [ye1aT, H C.M. R.C LZU
12" 3'-0" | 2'-2" -- -- 2'-9" -- -- -- -- -- -- -- -- -- -- 0.235 | 0.772 | 0.015 |0.026
15" | 3'-0" ] 2'-2" 3'-0" 0.235 | 0.820 | 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 J0.243
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 . 0.297 | 0.401
SHEET 2 OF 2 2387 SHEET 2 OF 2
* RISER HAS .228 CUBIC YARDS OF CONCRETE PER FOOT HEIGHT
840.02 840.02




*0°N ‘HOIITVH 1S
z%ﬂugnmwmzﬁww&mmﬁouwa NISVE HOLVO GHVANVLS NO 3SN HO4 i
VNITOHVD HLHON GOOH GNV ‘S3LVHY ‘IWvud oS
40 31V1S LT HO4d HSNIMVHA AQHUVANVLS HSITON3 |
Z
" N
=1L U S
- o = 84¢ " u6 " 3
z MM = © u?l “B8e 7
S MF S w&. z il 0 il e _
.*l = ﬂ f nn%.l —.—I*I: ~ W - :N\w_.-._.
DNM 3 - _ | S . S -
] Hee m:Z3t = u© w ol .
P e s vk e 1K
O ub @ = - =g S <
8% | _ W0-:2 %% 8 =
:m\@.v o nl—l a_.“
| X
‘™
Al :
u . n1 o
nﬂﬂw& z HiJT - 8j5-.2
Jﬂlllk f?.au = *Iﬂ'_fT.m | |
uvge ™ R ! _Plo " w\w.v -.C
’ @ el v
i 1 i [4 -
Kl‘l :\M—. ~—.
7T uth
o
w a.v”wﬂu = _
< -mm:; NE |
o i G— =
= 1 1 “ = _" = (=]
S . < . | W— =
] “ Ww = = ' T Ll = ° = | Mg M
= | 2= 2 3 w ﬂu =K S AN
22 gSEc 2o sl e &
= ] 1
Ly || 2339 & u || 8
E Ees g V=l | =
W W WLL + + _ €
= T W <€
E_m Mmm =~ = o
W% mwm > - AR
Fhﬁ Wrtv. \¢ —eg— "
85 88
<C WL
Ll
=
= -
K
|+|.m<> @
AL
IV. E
[7)) = =
2 %ﬂt. ©
5 -] ¥
. e M. L DR :
= <| o8 - ,n_v =
% n o m 2 o) m
m 5 e B
m-m E r = 7
L -
W _.__WA”’! hl*!l i
: T
iy
m

:.v\_._.mn

STATE OF 1-1e

NORTH CAROLINA
DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS
RALEIGH, N.C.

ENGLISH STANDARD DRAWING FOR

FRAME, GRATES, AND HOOD
FOR USE ON STANDARD CATCH BASIN

SHEET 1 OF 2

840.03




STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12

m
EZ-U 3/11
< 294
S = DETAIL SHOWING TYPES OF GRATES
20oS USE ACCORDING TO WATER FLOW. 115"
EZ;IE __1—@_“
TR=Lm TYPE "G" TYPE "E" TYPE "F" go on
;::E;g;i:-n - :} —_—
CEFS —= WATER FLOW SAG — WATER FLOW —~— 2 | il Tezs"
E::j =4 + E* |
% L e e —
= N 1}éll 13/"
4
g | Rt
— AT SECTION B-B
Se | T 134" 214" L_
> Am
D = —— WATER FLOW SAG WATER FLOW —
G E L SECTION A-A
2" - TYPE "F" TYPE "E" TYPE "G" TYPE - E
o w
43 :TZ>' R <" RAISED FLOW ARROW o,
> Yis" HIGH 24,
2 S S| RAISED FLOW ARROW > 234" L =1
m " -_T
>0 3 Yo" HIGH ——— i) , .
oY o Qg Qg 1— S
D R " - -
o N 114 -
LS > 115" 75‘ ~9 Y, =
JoH X Ll - =
2 & 78 ! i 18" X
- -
WO n = <1 13411
RN A A
- 1/211 134" — 1a"
= 2!_1.13411 4 2"1'13ﬁ" | 8
115" 116" —|[=%8" 115"
2 |y e i — =
I1 :: -mlilililili‘liailiu% 11/"
1&"} e | B L
4 SECTION A-A W =} 74"
TYPE - F o _
T e 5! SECTION A-A

[840.03

ENGLISH STANDARD DRAWING FOR

FRAME, GRATES, AND HOOD
FOR USE ON STANDARD CATCH BASIN

SHEET 2 OF 2

840.03




Y ——-—

I | P

=
=3
St =
DO
PHQR D,
me 23
—H= T
RoFom
\._“z::‘;
TSR
Z5S 9/
T 9N
o3
OIXR=z
=55
<3 [
wnA 1
o o
= N
O
o
=
)
;R m
= 3
mr
-
- O (92
i
Mo
2= 3
=
= =
-
580C
2P g
z 3
vC)E
m » =
gcb
=
o
0
>
»n
=
=

Lib

Y ——-—
PLAN

F

TOP_ELEVATIO

N #4 BAR Z -

\/_2" WEEP HOLES

%
TOP_SLAB +
\
OPENING \ 6 1
I6" //A_\ 6"_<_
I

o | ) :’5
| ‘ |

SHEET 1 OF 2

840.04

3 "—yt — |

SECTION X-X

e 6"

SEE NOTE

NOTES: USE CLASS "B"” CONCRETE THROUGHOUT.

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

OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 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.

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

CONSTRUCT WITH PIPE CROWNS MATCHING.

OVER
ADJUST

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.

» 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.
2ND OPENING
IF REQ'D.
TOP SLAB
G = Yy =
- V. TOP SLAB <
TOP_ELEVATION +
\ 1"
\ 1 - 6"*

‘ T _ #4 BAR z—\—-'|

GUTTER LINE

————
——
—_——

6» B 6" i').

P)(-\TOP ELEVATION
__——115" CLR.

T >
I a } 1 PIPE WALL

7

| (THICKNESS VARIES
X %ﬂmav//// ﬁ "

N

|

101"

l
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L | wiArz
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\— SEE NOTE — +|_I
PART SECTION Y-Y
SHOWING DETAILS AT OPENING
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12" THRU 48" PIPE

ENGLISH STANDARD DRAWING FOR

CONCRETE OPEN THROAT CATCH BASIN

MIN. DIMENSIONS AND QUANTITIES FOR CONCRETE CATCH BASIN (BASED ON MIN. HEIGHT, H)
DIM'S OF BOX & PIPE REINFORCING TOP & BOT. SLAB CU. YDS. CONC. TOTAL QUANTITIES DEDUCTION GD"ED'I:HggiT
PIPE SPAN | WIDTH | HEIGHT | BARS - X | BARS - Y | BARS - Z DIMENSIONS IN BOX BOX & SLABS ONE PIPE OPENING
D A B H NO.| LENGTH |NO.| LENGTH |NO.| LENGTH F G |Top sLaB|sot. sLas|yALL/FT. T LBS. REINF.) YO° (MIN H)| C.S. R.C. | yp3
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 | o0.046
15" 3'-6" | 2'-3"| 2'-1" 4] 3-0"|6| 4-3" ]2 4-3"| 4-6"| 3-3"] 0.181] 0.271 | 0.250 27 1.108 | 0.023 | 0.036 0.046
18" 4'-0" | 2'-8"| 2'-4" 5] 3-5"|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
24" 4'-0" | 2’8" | 2°-10" | 5] 3'-5" | 7| 4-9"| 2] 4-9" | 5-0" | 3'-8"] 0.226| 0.340( 0.284 a5 1.521 | 0.059 | 0.085 0.053
30" 4'-0" | 3'-6" | 3'-4" 5| 4-3" 19| 4-9"[2]| 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 s'-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"| &'-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| 5-9" | 2| 5'-9"| &'-0”"| 6'-0"| 0.444| 0.666 | 0.407 68 3.298 | 0.235 | 0.317| 0.066 840 " 04
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SECTION W-W

115" CLR.
" !
!
M vV 8
z |
o
1 booepp
=5
=
12" -l 12" § 8
w
‘ {
w - 12
135" CLR.
116" #3 BARS "X" | 116"
— fo————
CLR. EQUALLY SPACED CLR.
F
PRECAST OR CAST IN PLACE TOP SLAB
L F ]
‘ #4 BARS "Y”" HANDLE|,— 1" PIPE SLEEVE
+— . 1 l
l 3 ! | Y
I_ #3 BARS "x" _J 1 I"
' EQUALL ED '
QUALLY SPAC 135" CLR.
G
" ) #4 BARS "Y" , "
1]/2 CLR. EQUALLY SPACED 1]/2 CLR.
T Y—#a BARS "X"

[—34" RAD.

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

2 - HEX NUT
6"

DETAIL OF HANDLE

T COUNTERSINK PART WHERE HANDLE IS LOCATED 1"
AND ALLOW HANDLE TO MOVE VERTICALLY.

/

— ¥1" PIPE SLEEVE X 3" LONG.

PART SECTION

THRU COVER SHOWING HANDLE

/— #4 BAR
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|
P i T T
t 4] X
f —H
=2
' _=
Il Il Il Il Il Il Il Il
I
PLAN
F
TOP_SLAB TOP_ELEVATION
\
| OPENING {6 =
LI | [T ]
I — [T
I 8" fea— ! 8 ) % T
e | \ Y (1]
. 8 = B

SECTION X-X

n
i—

\—SEE r‘fOTE

2ND OPENING\\\\

IF REQ'D.

NOTES:

TOP SLAB

*

MORTAR JOINTS 16" +/- 1g" 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.

CONCAVE TOOL ALL EXPOSED MORTAR JOINTS.

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 6" WALLS AND BOTTOM SLAB.
8'-0" TO 16'-0" IN HEIGHT USE 8" WALLS AND BOTTOM SLAB.
QUANTITIES ACCORDINGLY.

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

OVER
ADJUST

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.
QUANTITIES ACCORDINGLY.

G
TOP_ELEVATION

4"

+ 6"*

|

3

DN R o g
n =
= 7)1
(0] I i
= ||

i
=

SECTION Y-Y

MIN. DIMENSIONS AND QUANTITIES FOR CATCH BASIN (BASED ON MIN. HEIGHT, H)

DIM'S OF BOX & PIPE REINFORCING SLAB CU. YDS. CONC. TOTAL BRICK DEDUCTION [ DFD. ONE
PIPE | SPAN | WIDTH | HEIGHT| BARS - X | BARS - Y | TOTAL DIMENSIONS IN BOX MASONRY ONE PIPE OPENING
D A B H NO.|LENGTH | NO.|LENGTH | LBS F G [Tor sLaB|sor. sLas| TOTAL [PER FT, HTTOT. FORH| C.S. R.C. | cu.yps.
12" [ a-6" | 2-3"[ 110" [ 5[ 34" [ 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"| 21" | 5| 3-4" [ 7| a-7" | 28 4'-10"| 3'-7"| 0.214] 0.8321| 0.535| 0.350 | 0.744 | 0.031 | 0.059 | 0.043
18" | 4'-0" | 2'-g" | 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" | 22-10" | 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'-o" 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" | 3-10"| 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" 5-0" | 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" 5-0"| 5-0"| 4-10" | 6| 6-1" [14] 6-1"| 71 6'-4"| 6'-4" | 0.495| 0.743| 1.238 | 0.559 | 2.725 | 0.313| 0.476 [ 0.062

ADJUST
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135" CLR.
w- |
]
\'} V s[5
: |
o
T boogs
m 25
| +|=
12" - | 12" =t1:8
wl
115" CLR.
1ls" || #3 BARS "X" e
CLR. EQUALLY SPACED CLR.
- F
PRECAST OR CAST IN PLACE TOP SLAB
1 F ]
‘ #4 BARS "Y" HANDLE |— 1" PIPE SLEEVE
— . ] l
| 3 : ] |
l‘ #3 BARS "X" | 1 I"
) EQUALLY SPACED '
a SPAC 115" CLR.
G
" . #4 BARS "Y" . "
115" CLR. EQUALLY SPACED 112" CLR.
? Y#e BARS "X"
; e —— |

SECTION W-W

[—34" RAD.

34" DIA. SMOOTH BAR

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

2 - HEX NUT
6”

DETAIL OF HANDLE

—— COUNTERSINK PART WHERE HANDLE IS LOCATED 1"
AND ALLOW HANDLE TO MOVE VERTICALLY.

E \\u——1" PIPE SLEEVE X 3" LONG.

PART SECTION

THRU COVER SHOWING HANDLE

/— #4 BAR
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12"

TYP.

H1

o
I

1

6"

Y—=—
PLAN

TO BE POURED WITH

APPROACH SLAB

. |
'L' v .. H A ?-]-z—

APPROACH SLAB

—f ETEETRERTRTE T Ty - -}>
1 1
- A ——
6" 6"
. &
7,

OUTLET PIPE \

Lan

SECTION X-X

12"

DOWEL “A"

T4

6"

GENERAL NOTES:
USE CLASS "B" CONCRETE THROUGHOUT.

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

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

USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.

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

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

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

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

CONST. JT. DOWEL “B"'

| #4 BAR

T = = 3, 5
o

N |
[ g PR\,

e PP 6" | |
\SEE NOTE

DOWEL "A"
SECTION Y-Y

#4 BAR

DOWEL "B"

MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE DROP INLET
DS OF
PIPE | SPAN | WIDTH | HEIGHT | HEIGHT SN TR B%x FOR ONE g
BOTTOM | H PER | H MIN.
D A B H1 H2 SLAB |FT. HT. | ToTaL | TOTAL | C.S. R.C.
12" | 3-8" | 2-0" | 2-6" | 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" | 38" | 2-0" | 3-0" | 2-0" |0.259 |0.247 | 0.720 | 0.979 | 0.033 | 0.049
24" | 3-8" | 2-0" | 38-6" | 2-6" |0.259 | 0.247 | 0.865 | 1.124 | 0.059 | 0.085

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12
DEPT.

DROP INLET

ENGLISH STANDARD DRAWING FOR
CONCRETE BRIDGE APPROACH
12" THRU 24" PIPE

SHEET 1 OF 1

840.13
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WITH

/|

|
|

PLAN

GRATE & FRAME REMOVED

2" WEEP HOLES

X

o

BRICK COPING(INCIDENTAL)
TOP ELEVATION

STD. 840.16 FRAME

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.

f

6"

- & GRATE
t 6" A 6" "
6
- L
| /]
I 1 %
ya %ﬂ
P i
© SEE NOTE—// \\“—DOWEL(SEE NOTE)

SECTION X-X

N |
N

/— #4 BAR

12"

AN

6"

NS

|
|
|
_ﬁ

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

p | A B H DA | WALL PER Suau| C-M. | R.C.
12" | 3’-0"| 2'-0" 2'-0" 0.222 0.222 0.592 | 0.015| 0.026
15" i 7 2'-3" / / 0.648 | 0.023 | 0.036
18" / / 2'-g" / / 0.703 | 0.033 | 0.049
24" | S /7 3'-0" / 7/ 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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1 : II X

]

=

Y__I

PLAN

WITH COPING REMOVED

BRICK COPING (INCIDENTAL)
TOP ELEVATION

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

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

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

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

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

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.

4"

6"

STD. 840.16 =
I FRAME AND GRATE ¢|
1 g [T A ==l T == |
n "
(T (T 8 B 8
/ — 1 1] ™
| T (1T} | T
| T T |
/—SEE NOTE [T
yi
| . ! _— #4 BAR
= 1 T
. = Y
1_3 ! MAX. PIPE THIS SIDE - 18" ‘DI -
—re \IXTXTXTYITY
"
DIMENSIONS AND QUANTITIES FOR DROP INLET(BASED ON MIN. HEIGHT, H) 6 '{ 4
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.|[,soyv for | C.S. | R.C.
12" | 3'-0" | 2"-0" 2’0" 0.268 0.313 0.522 0.020 | 0.032
15" Vi yi 2'-3" 0.268 0.313 0.600 0.031 | 0.047
18" 7 7 2. " 0.268 0.313 0.678 0.044 | 0.065
24" | / V4 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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Y -— ~
1 7T,
| ]
1N : I
X I |
I 1N |
L I
1!_7" !! |_ Jl 1!_7"
I 1
| S —— 1
~
CONCRETE APRON <
Y—
FLOW LINE TOP ELEVATION
33" MIN. ALL SIZES DITCH GRADE
13" MIN. /
== R =
— "G" BARS
® #@ 67 CTS. __l 4"
f "H" BARS Lt——
4" MIN J @ 6" CTS.
= 1t ‘ )
| |<—1}2" |
I
af | L |
| | |
|
|
3
SEE NOTE
SECTION X-X

TOP ELEVATION

#4 BAR

DOWEL -A

G DITCH
I
1
I
1
I

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

CONCRETE APRON

SEALANT—\ 6"

CL- "B"
CONCRETE

I

k= "F" BARS
@ 6" CTs. .
6" EXP. MAT.
DOWEL "A"
|| ~"SEE NOTE
~—
©

SECTION Y-Y

DETAIL

(APRON SUPPORT NOTCH)

DITCH GRADE

| I
|| ||——GRATED D.I.
II 1

2" KEYWAY, OR #4 BAR DOWELS AT
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3'_0"
f 1 e |
SEE DETAIL OF APRON 13'- 834" | #4 BAR
SUPPORT NOTCH - SEE TOP ELEVATION . /
STD. 840.17 SHEET 1 11'-8
78" _DOWEL -B'
DITCH GRADE T —————
_7 FOR 15" THRU 36" INLET
\
II \‘ 1 =
N N N = N { N 1'-0°
2 ] Ix.’ B o | - 1 X
o | || < ﬂ - 11 L ©|
=1 d QJ |
4" =
[=;—-—-—4: | g — © #4 BAR
| OPENING - . - -
TNWALL FOR OWEL" G PERMISSIBLE CONSTRUCTION JOINT _
TROUGH
- FOR 42" INLET
o \f
<::SINGLE FRAME & GRATE
_1'_7" 1'_6"
DOUBLE FRAME & GRATES N
' N N o
1' " N l i AN w  [——#4 BAR
7 -~ 1-7" ]
| s o s o s __
4_g U | [ | o o | U DOWEL -B3
| | | | | N | L | S | | SO | | | SO | S | (SO | S | | SO | |
A | | | | | | A
I
% L_ . QUANTITY TO BE ADDED FOR EACH 2' INCREMENT INLET OPENING
< l ADDITIONAL INLETS 2'-0" [ 4'-0" | 6'-0" [ 8'-0"] 10'-0"| 12'-0"
] "
1-7 CONCRETE CU. YDS. 0.191[0.417 [ 0.665] 0.897| 1.145 1.380
DOWEL-C t CONCRETE APRON CU. YDS. | 0.074]0.148]0.222[ 0.296]0.370] 0.444
- L -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 DEDUCTIONS
PIPE | SPAN |wIDTH| spaN | wIDTH [HEIGHT|| BARS E BARS F BARS G BARS H |TOTAL [BOTTOM| H [H PER | appon | ToTaL |_ONE PIPE
D J K L M H NO.| LENGTH | NO.[ LENGTH | NO.| LENGTH [ NO.| LENGTH | LBS. | SLAB | ToTAL | FT HT €.S. | R.C.
12" | 3'-8"| 2'-0"| 3'-8"| 2'-0"| 3"-9"||—| — |—| — —- — |—| — — | 0.362| 0.926 0.247| 0.395| 1.683| 0.015| 0.024
15" 3!_8" 2'_0" 3'_8" 2'_0" 4'_0" —_ —_ —_ —_ —_ —_ —_ —_ —_ 0.362 0.988 0.247 0-395 1.745 0.023 0_036
18" 4 4 {§ [2-0"|43")|—|f — |—] — [—| — |—]| — — | 0.362| 1.050| 0.247 4| 1.807| 0.033|0.049
24" / [l v |2-10"| 4-9"] 8] 15" 6] 4-9" [—] — [—] — 27 |o0.444| 1.362] 0.278 | |2.201]0.059|0.085
30" / [ | a-8"|3-5"[s5-a"[[8] 20" | 7| 49" || — [—] — 33 | 0.502| 1.644 0.288 | |2-541] 0.002| 0.127
s6" | |/ | [4-0"[4a-0"[5-9"]| 8] 22-5" [ 8 [a-11"[ 4] 0-9" [ 2] 4-11"] 47 [o.560] 1.931] 0.321] [ [2.920] o.132] 0.178
4211 / / 41_10" 41_1011 6"3" 10 31_111 ) 5!_711 ‘ 1:_511 3 5:_711 67 0.704| 2.500! 0.370 / 3.677 0.180l 0.243
48" [ | | |5-4"[5-4"] 6-9"[ 11| a'-7" | 10| &-1" [ [| 17-11"] 4| 6'-1" | 87 |o0.823] 3.013| 0.407] | 4.315| 0.235| 0.317
54" / / 6'-0" 6'-0" 7'-3" 12| 4'-1" 11| &'-7" / 25" 5 6-7" 107 0.951| 3.589| 0.444 / 5.072 0.207 | 0.401
60" | | / 6'-6"| 6'-6"| 7'-9" [| 13| 4'-9" | 12 7’-3" |/ | 3-1"| 6| 7-3"[ 185 | 1.311] 4.539] 0.404] / 6.170| 0.367 [ 0.495
66" | | 7'-2"| 772" | &'-3" || 14| 5'-4" | 14| 7'-10" |f a-7" | 7 [7-10" | 1e8 | 1.136] 5.061] 0.537 7 6.901] 0.444 | 0.599
72" | 3'-8"[ 2'-0" [ 7-8"[ 77-8" [ &'-9" || 15| 5'-11" [ 15| 8'-5" | a | 4'-3"| 8 | &-5" | 199 | 1.500] 5.860[ 0.580[ 0.395[ 7.868 0.528 | 0.713
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840.18

% Y - 1'_7”
E 3 GENERAL NOTES:
<. - USE CLASS "B" CONCRETE THROUGHOUT.
J:gmoo PROVIDE ALL GRATED DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
== =17 ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.
m=_, I;' OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT
5 D oo X X 12" CENTERS AS DIRECTED BY THE ENGINEER.
T %JZ> ¥ m USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.
- 2o IF REINFORCED CONGCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
o AS SHOWN ON STD. NO. 840.00.
ZH ST
og:) = CONSTRUCT WITH PIPE CROWNS MATCHING.
= Ej > 17" MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
s - IS 12 FEET.
5523 P USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24 (SHOWN), 840.20,
S ~ 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.
(] DRAWING NOT TO SCALE.
g .
o PLAN
- CONCRETE
APRON
ﬂ m [~ FRAME AND GRATES . 6" ar
m= " TOP_ELEVATION CONGRETE APRON 4 SEALANT P
ﬁ} \ SEE DETAIL
o — — / Lo
- w»w AT 14" EXPANSION
N » T A [~ | w 6" —k MATERIAL
e ) £ ~—6" 6" : . CONCRETE
4 m4 N . ANCHOR BAR
% a g | | 4n 4n . I' .. T hd
c o . ’-'.‘-\".D.L —j |_ N ..
a > LI - 2 7X. LR 2 & N N DETAIL
w B/ DT OUTLET PIPE \ 3 N\ 6" —SEE NOTE ===
o 00 SEE NOTE ) (APRON SUPPORT NOTCH)
T o MAX. PIPE THIS SIDE - 18
< B SECTION X-X SECTION Y-Y
Hrqg
v Z 5 DITCH GRADE
m - =
mao I _ #4 BAR
_I - [ ] 1 1 -
L == <
- gg MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET : I : | 1 iy
I -—
< CUBIC YARDS OF DEDUCTIONS I 1! L
- PIPE | SPAN | WIDTH | HEIGHT CONCRETE IN BOX FOR ONE PIPE | : P
;! | —MEDIAN D.I. +—
m D A B oo |BYTTOM | M PER |H MM |TotaL | c.s. | R.c. 6"——]
II; 12" 3-8" |2-0" |2-6" |0.362 |0.247 | 0.597 | 0.958 | 0.020 | 0.032 -
~ 15”7 | 3-8" |2-0" | 2-9"° |0.362 |0.247 |0.659 | 1.021 | 0.023 | 0.036 DOWEL A~
18" 3-8" |2-0" |3-0" |0.362 |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
SHEET 1 OF 1 30" 3'.8" | 2-0" | 4-0" |0.362 |0.247 | 0.988 | 1.350 | 0.092 | 0.127
36" 3-8" |2-0" |4-6" |0.362 |0.247 |1.112 | 1.474 | 0.132 | 0.178
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840.19

CONCRETE
ANCHOR BAR

#4 BAR

E" | |
DOWEL "A"

% Y - 11_711
9 T GENERAL NOTES:
S > USE CLASS "B" CONCRETE THROUGHOUT.
O PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
I:E 55 = o ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.
m= T OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR #4 BAR DOWELS AT
= 5; Ej X X 12" CENTERS AS DIRECTED BY THE ENGINEER.
T %> gm USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB,
- 530 IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
ZE'UF—)"" AS SHOWN ON STD. NO. 840.00.
.om-% —_ CONSTRUCT WITH PIPE CROWNS MATCHING.
: % ; JZ> {1 MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
- IS 12 FEET.
>
=< : = USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24 (SHOWN), 840.20,
no M cone 840.29, AND 840.33.
NCRETE APRON — |
= N ° ° SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
CHAMFER ALL EXPOSED CORNERS 17.
o v DRAWING NOT TO SCALE.
o '
F3 PLAN
= CONCRETE
APRON
m
- m FRAME AND GRATES SEE DETAIL 6"
= v 4" SEALANT
mZ \ TOP ELEVATION CONCRETE APRON
0 {
"? b [T A m— / p— .
—h AL 51 .. - C .
T L A el 1w P J: " CLASS "B"
N> 6 B 6
> o — 6" 6" N T \ I ,z./ CONCRETE
) K . 4 —
-g® " o
= g 3 4 "| I . {«— OUTLET PIPE o
s = - L P pla i P —
o> I PP VA 2 N [“Re =7 DETAIL
wDJ/D OUTLET PIPE \ Lo N\ o" \-SEE NOTE _
o0 (w) SEE NOTE " (APRON SUPPORT NOTCH)
= SECTION X-X MAX. PIPE THIS SIDE - 18
= ) otLIlUN ACA SECTION Y-Y
- T SECIIUN Y-Y
- JE>
v Z 5 DITCH GRADE
m ™ =
mao ;
- - 1 [ -T—
- gg MINIMUM DIMENSIONS AND QUANTITIES FOR CONCRETE GRATED DROP INLET “! : I : r 3 :
=5 CUBIC YARDS OF DEDUCTIONS ! | - 2
- PIPE | SPAN | WIDTH | HEIGHT CONCRETE IN BOX FOR ONE PIPE L L N
1
j=—GRATED D.I.
m D A B H B oM e PR | Goval | ToTaL | c.s. R.C. o
o 12" [3'-8" [2-0” [ 1-8" [0.362 |[0.247 |0.391 |0.753 |0.020 | 0.032
~ 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
24" | a-8" |[2-0" [2-8" [0.362 [0.247 |0.659 | 1.021 | 0.059 | 0.085
SHEET 1 OF 1 30" | 3-8" |[2-0" [3-2" [0.362 [0.247 |0.782 [1.144 |0.092 |0.127
36" | 3-8" |2-0°" |3-8 |0.362 |0.247 | 0.906 |1.268 | 0.132 | 0.178
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i

GRATE SECTION Y-Y

4I_OH
%" L
\(.,_
)( [ I )( -
o | X
: H N
| 1 <
| 1|1 N
[ I
1 I
Y<_
PLAN
1n -‘1_"
1-11" !
GRATE SECTION X-X
! !
| 3'-101%" |
| 1

4I_0H

FRAME SECTION X-X

JJL[___ llT_*_

E‘H

2"
13/4-"

]

1'-11"
GRATE SECTION X-X

= ~C\I -~
\ =
N = N

I
|

i !
|
1-1114" |

2’_0:3/4-"

FRAME SECTION X-X

2"
4"

2!_0"
2’_8"

2’
4"

FOR 34" DIA. BOLT

FRAME SECTION Y-Y

2!_03/411

3/4"_____ ______%n

NOTE:
SEE STD. DWG. 840.25
FOR FRAME ANCHORAGE.
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GRATE AND FRAME = GRATE AND FRAME GRATE AND FRAME o | 1" DIA.
_m 1 APPROVED
BRICK I ﬁREERETE I EPOXY
MASONRY X PRECAST
WALL J CONCRETE
\\\\\X\\\ WALL \\\\\X\\\
BRICK MASONRY CONCRETE PRECAST CONCRETE
CONSTRUCTION CONSTRUCTION CONSTRUCTION
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NOTE:

DETAIL SHOWING ANCHORAGE OF

FRAME FOR GRATED DROP INLET

CONSTRUCT GRATED DROP INLET TO COINCIDE WITH NORMAL
OR SUPERELEVATED SHOULDER OR PAVEMENT SLOPE.

1347 | 10" |

MASONRY ANCHOR
38" DIA. BOLT WITH PLATE

3/8”

CONCRETE ANCHOR
34" DIA. BENT BAR

FFRCE| HFFH

8"

[0IC0ICCO0ICOICCOIC0IC0IIC0IC0I]

PRECAST

CONCRETE ANCHOR

34" DIA. BENT BAR

SO P N

PRECAST
CONCRETE
CONSTRUCTION —

~——CONCRETE
CONSTRUCTION

|

|l = BRICK MASONRY ||

CONSTRUCTION

FRAME AND GRATE INSTALLATION

FOR NORMAL CROWN AND
SUPERELEVATED SECTIONS

ANCHORAGE FOR FRAMES
BRICK/CONCRETE/PRECAST CONCRETE

ENGLISH STANDARD DRAWING FOR

SHEET 1 OF 1
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m Y-— 3
9 T @© GENERAL NOTES: =P
S > - USE CLASS "B" CONCRETE THROUGHOUT. ':: <
= wn ) O JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID é = % d
':ECH) S3w e e CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICKS. 559
m = —_ I ;' I - #4 BAR PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12" %aln- ; =
G'_;om O_| | | ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66. o 2 -
L= :‘Z> »m X I | | | R USE #4 BAR DOWELS AT 12" CENTERS. E g :c( E; %
T30 I | X o USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB. |<_E e
=~ g N | | | IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB D= oﬂ
of3H T I AS SHOWN ON STD. NO. 840.00. ST
. % ;' b I ——— N\ CONSTRUCT WITH PIPE CROWNS MATCHING. g D
>3 = 16" I | | - 6"——'——' MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION =
E’<),_, - - H—= 4 1-6 IS 12 FEET. N A=
S = i K USE STANDARD FRAMES AND GRATES 840.22 (SHOWN 840.24 (SHOWN 840.20 ! L -
i === -— DOWEL -A 840.29, AND 840.33. 22 ), 040.24( ), 09020, o) O
SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
=‘° CHAMFER ALL EXPOSED CORNERS 1",
® CONCRETE APRON v 2 DRAWING NOT TO SCALE. -
= - <
CH> PLAN "
e | < S
o
0 © TOP_ELEVATION € pITeH ZONCRETE gy
; — TOP ELEVATION | SEE DETAIL -
- 192] DITCH GRADE ! = - w
=T 33" MIN. ALL SIZES | = w
=M —13" MIN. i [ — CONGRETE APRON ===
o2 4 <
| o A g SEALANT— T Zo
Ig2Z L : — g 67 cTs | 8" aH.

v 15 ~t\l .~ npn N
c3g 8" TS BARS ~8" ~y == o coicReTE 2" - g2~
o = - - ()
N9 © € 6" C1S. [ __I 4 f < Q5
') (w ) ' "H" BARS — L — .- =) o
= (w ) @ 6" CTS. - X < n o

H 3 T T - F" BARS |<£ -
vz > T - oM - == @ 6" CTS (e}
i . ——— (7))
Hres=s - 4" (TR
U m - -l_ L_1 1,2'1 — " _1/41' - h Al
m = | | 8 MASONRY — Exp. -
-5 a - ANCHOR o N o
o o |
| L | 1 DOWEL "A" - -
=] | | | - L~ "SEE NOTE BRICK o O
< O ] WALL™ N >
- * 4 [ Ly
m | T T zot 3
> SECTION Y-Y DETAIL =
- DEIALL
SECTION X-X DITCH GRADE (APRON SUPPORT NOTCH)
g 1
SHEET 1 OF 2 I | F+— GRATED D.1. SHEET 1 OF 2
840.26 g : 840.26




U% 13'-834" 30" CZ’U)
=9 SEE DETAIL OF APRON DITCH GRADE 11'-g" | = 44 BAR =
<! SUPPORT NOTCH - SEE /| E<
a8 SHEET 1 7'-8" <EE -
2093, : DOWEL-B1 Zx5o
ﬂqu;' / AN FOR 12" THRU 36" INLET 35'33;2
1 L 1 =
DoJod = = 1 o c=> -
2oEgn &z g * RELT:
- S - < F - o=
Z:l:S’U’:cg% i Y e N T i ' sz
~3S5 v ==~ Tp e PE53d
— et ©
h %;% jr— Ldd - - - 3'.g" DOWEL"C" l.—— #4 BAR g fi')n:
% — - DOWEL"C" | - =~
= = = | OPENING TS
= IN WALL FOR o
“g U 1 TRouGH DOWEL B2 PART SECTION U-U DOWEL -B2 —~ Lo
PART SECTION v_v SINGLE FRAME & GRATE
—1'-6"
o ) DOUBLE FRAME & GRATES ~
- 1'-3 | '<
= |
o - ] " 1 m
: 1'-6
A m °°J_ T - L
I - o
= u | - u o>
05 DOWEL -C = b |=F
— | -6 ()
> -
o = 2 QUANTITY TO BE ADDED FOR EACH 2' INCREMENT INLET OPENING - n = TR
= m ADDITIONAL INLETS 2'-0" [4'-0" [ 6'-0" | 8-0"[ 10'-0"] 12'-0" o = 3
S w . . . p < o
— O | [coNcRETE cu. vbs. 0.191 [ 0.417 [ 0.665[ 0.897 ] 1.145 | 1.380 o EI o
I o )z> CONCRETE APRON CU. YDS. | 0.065]|0.132] 0.198] 0.263[ 0.329 0.395 | -V CONCRETE APRON | a N
c N )U> (= . TN
~ % X DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET (BASED ON MIN. HEIGHT, H) E g 5
N o DIMENSIONS OF BOX AND PIPE REINFORCING STEEL - NO. 4 BARS CU.YDS. CONG CU.YDS. 8RICK | BRICK | DEDUCTIONS = [
< . . . . . AND FOR Z 0 T
= :UU PIPE| SPAN [WIDTH | SPAN | WIDTH [HEIGHT|| BARS E BARS F BARS G BARS H | ol IN BOX MASONRY IN BOX) ~onG . ONE PIPE |<£ -
v Z
5= JE> D J K L M H ||No.[ LENGTH|NO.[ LENGTH [ NO.[ LENGTH [ NO.| LENGTH | LBS. | JOF BOTTOM! APRON | TOTAL ol | B PER [ TOTAL| C.5. | R.cC. w EI N
m+ T
m -] % 12" | 3'-8" | 2'-0" | 3'-8"| 2'-0" | 3'-9"||—| — |—]| — - — |—| — — — 0.308]| 0.351| 0.659 | 1.301 0.346 1.960] 0.020( 0.032 2 : -
15" [g3'-g" [2'-0" [ 3'-8"[2"-0"[4-0"[|—| — [—] — [—] — |—| — — — | 0.308]| 0.351|0.659 | 1.407 | ABOVE | 2.066| 0.031| 0.047 - o=
2 3 18" ] 1| 4 (20" (43" |[—| — |—| — |—=| — |—=| = | — | — [o0.308] 4 |o0.659] 1.471| "™N H[2.130] 0.044] 0.065 c O
- 24" / [ ¢ |2'-10"]a-9"] 8| 1-3"[6] 4-9" |—] — |—[ — 26 |0.185 [ 0.386 | To.922] 1.646] 0.346] 2.568] 0.078] 0.113 i\
m 30" / | |a-g"[a-5"|5-3"] 8] 110" 7| 4-9" [—] — |—| — 32 [0.301 [ 0.410] | |1.062] 1.936 4 | 2.998] 0.122] 0.170 T
. 36" / [ |a'-10"[3'-10"]5'-9" || 8 | 2'-3" | 8 [ 4'-10"[ 4 | 0-7" | 2| 4'-11"| a6 |0.374[ 0.494] | 1.219( 2.187 | | 3.406] 0.176] 0.238 -
> 42" / / 4-6" | 4'-6" [ 6'-3" 10 o'_11"| 9 5'-7" ‘ 1'-3" 3 5'-7" 68 0.555 | 0.630 / 1.536| 2.717 l 4.253| 0.240| 0.323 E
b 48" | | | |5'-0"[5-0"]|6-9"[[11[ 3'-5” |10] &-1"[ [ 1'-9"| 4| 6'-1" | 87 [0.705 0.743] | 1.799[ 3.221 n | 5.020[ 0.313] 0.422
54" | | / 5'-6" [5'-6" [7'-3" [[ 12| 8'-11"[11] 6-7" | [ [ 2'-3" [ 5 | 6'-7" | 108 |0.868 [ 0.865] | 2.084 | 3.786] 7 5.870] 0.396] 0.535
60" |/ / 6'-2"[6-2"|7-9" [[13| 4'-7" | 12| 7-3" [/ [2'-11"| 6 | 7-3" [ 135 |1.104 | 1.042( / 2.497| 4.701| [ 7.198 0.489] 0.660
66" |y ’ 6'-9"[6-9" [8-3"[[1a] 5-27 [1a] 7-10"[f | 3'-6" [ 7 [ 7-10"| 168 [1.328 [ 1.210]} 2.889] 5.189] | 8.078| 0.591] 0.798
SHEEL 2 OF 2 72" | 3'-8"[2'-0" | 7'-4"| 7'-4" [ 8'-9" || 15| 5'-9" [15| 8-5" | 4| 4'-1"| 8 | 8'-5" | 198 [1.569 [ 1.391| 0.351| 3.311 8.905| 0.704| 0.950 SHEET 2 OF 2
840 26 - - . . .35 . 5.954| 0.346 . . . 840 26
] ]




840.27

U T "
o Y 16 GENERAL NOTES:
=- USE CLASS "B" CONCRETE THROUGHOUT.
o 3B JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID
>593% ., CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICKS.
Q
Eg e PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
—HZq4 T X X ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING 840.66.
%o%gm USE #4 BAR DOWELS AT 12" CENTERS.
S Z3 o ? T USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.
-IPOF IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
: EQE AS SHOWN ON STD. NO. 840.00.
oxX Z . CONSTRUCT WITH PIPE CROWNS MATCHING.
§§ > 1-6 MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
=< ;| mn IS 12 FEET.
o L USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20,
= N 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.
v -]
v ) PLAN
F', SEALANT
X FRAME AND GRATES 8éﬁ§§E¥E" o
Eg DITCH GRADE \ CONCRETE APRON 4" 4" 2gggnETE
(] IG_) \ ,—TOP ELEVATION SEE DETAIL
) r \ — / 7] _.:.:.
— > w sttt e S — — — — — 2 EFETA I ‘e ST 0 X2 14" EXPANSION
o=l T [ A v 4 N B = P BRICK MATERTAL
=M : 8" 8" o T - \E== MASONRY - MASONRY
o ‘ﬂ T ] k] I =1~ = L "/ ANCHOR
- > 6" ' | /~—OUTLET PIPE 1
= ] . | R
m g U o .o r YL .'t...‘ .. A ._-,.. 3 e ¢ ’.. Py o Siarery
c A - e r st AN
o > v DETAIL
W=|g SEE NOTE 6" | MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH)
o SECTION X-X
: O SELISON A-2 SECTION Y-Y
v =Z 3
- ™ =
o = DITCH GRADE
mlﬂz
- Z | _ #4 BAR
q M [ ] 1 1
< 9 MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET ol Iy LA w
o’ | o ¥ ]
(. Y. OF |CU. YD. OF BRICK DEDUCTIONS ! I -
m PIPE | SPAN | WIDTH | HEIGHT oy 1y [ MASONRY IN BOX CE°T¢B FOR ONE PIPE L L
. . 1 -
BOTTOM t~—GRATED D.I.
o D A B H stas |rr iR |ToTaL W [ INBOX | ¢.s. | R.C. b ! 6" ——
= 12" | 8-8" |2-0" |2-6" |0.309 |0.346 | 0.836 | 1.145 | 0.020 | 0.032
n n
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
SHEET 1 OF 1 30" |3-8" |2-0" |4-0" |0.309 |0.346 | 1.384 | 1.693 | 0.092 | 0.127
36" | 3-8 |2-0" |4-6" |0.309 |0.346 |1.557 | 1.866 | 0.132 | 0.178
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840.28

S % Y__ 1'-g" GENERAL NOTES:
= USE CLASS "B"” CONGRETE THROUGHOUT.
S > JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4" SOLID
;'-‘g"’oo CONCRETE BLOCKS MAY BE USED IN LIEU OF CLAY BRICKS.
o et PROVIDE ALL DROP INLETS OVER 3'-6" IN DEPTH WITH STEPS 12"
m=_ T ;| ON CENTER. USE STEPS WHICH COMPLY WITH STD. DRAWING B840.66.
-
o P X X USE #4 BAR DOWELS AT 12" CENTERS.
L= Jz> »m USE FORMS FOR THE CONSTRUCTION OF THE BOTTOM SLAB.
T30 IF REINFORCED CONCRETE PIPE IS SET IN BOTTOM SLAB OF BOX, ADD TO SLAB
2,_,3,—"1 AS SHOWN ON STD. NO. 840.00.
og:) =)= CONSTRUCT WITH PIPE GROWNS MATCHING.
= 5: > 1'-6" USE STANDARD FRAMES AND GRATES 840.22 (SHOWN), 840.24(SHOWN), 840.20,
5_| — 840.29, AND 840.33.
ws M SEE STANDARD DRAWING 840.25 FOR ATTACHMENT OF FRAMES AND GRATES NOT SHOWN.
= N CONCRETE APRON ——= CHAMFER ALL EXPOSED CORNERS 1".
DRAWING NOT TO SCALE.
MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO TOP ELEVATION
Y IS 12 FEET.
——
W
= PLAN
- SEALANT
gz FRAME AND GRATES CLASS "B" g"
m . CONCRETE APRON 4" CONCRETE 4" CONCRETE
0O oD DITCH GRADE \ |~ TOP ELEVATION SEE DETAIL APRON
0
o I — // R T4
- > o Sl el o — — — — — - 2 ORFSTA IR = IS 70 3% 14" EXPANSION
=T " A X A 8" B T gn BRICK - TERIAL
=M = L 8" 8" o \"' L MASONRY 2 MASONRY
o 21 ] ar—te] L /] ANCHOR
= > 6" T 6" /«QUTLET PIPE 7
IO = | , .
C w U :?... ...p.'_ et gt e ,J.;‘: k ._-?:. >
w o ::% . - L3 “\DOWEL "A" — - DETAIL
» 90O SECTION X-X SEE NOTE MAX. PIPE THIS SIDE - 18" (APRON SUPPORT NOTCH)
S :UU SECTION Y-Y
U Z 3
g r s DITCH GRADE
m m =
- 3 '
- 1 i #4 BAR
L4 1 1 ===
é :OU MINIMUM DIMENSIONS AND QUANTITIES FOR BRICK GRATED DROP INLET I : P I N
(. ¥0. OF |CU. YD. OF BRICK DEDUCTIONS I P ta T
m PIPE | SPAN | WIDTH | HEIGHT |oye 1y pox [ MASONRY IN BOX CE°T¢B FOR ONE PIPE I : Pl
- D A B H BOTTOM | H PER TOTAL H IN. BOX. .S R.C 1 . | F=—MEDIAN D.I. N
o SLAB [FT. HT. -S- -C. 6"}
= 12" [3'-8" [2-0” [ 1-8" [0.309 [0.346 |0.548 | 0.857 |0.020 |0.032
15" | 3'-8" | 2'-0” |1'-11" | 0.309 | 0.346 | 0.634 | 0.943 | 0.023 | 0.036 DOWEL "A”
18" | 3'-8" | 2-0" | 2'-2" | 0.309 | 0.346 | 0.721 | 1.030 | 0.033 | 0.049 _=
24" | a-8" |[2-0" [2-8" [0.309 [0.346 |0.923 | 1.232 [ 0.059 | 0.085
SHEET 1 OF 1 30" | 3-8" |2-0" [3-2" [0.309 [0.346 |1.096 | 1.405 |0.092 |0.127
36" |3-8" |2-0" |3-8" |0.309 |0.346 |1.269 | 1.578 | 0.132 | 0.178

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12
DEPT.

ENGLISH STANDARD DRAWING FOR
BRICK GRATED DROP INLET TYPE 'D’
12" THRU 36" PIPE

SHEET 1 OF 1

840.28
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GRATE ELEVATION X-X

SHEET 1 OF 1

[840.29

l

%n

-———k—1ﬂ41ta"!

21/4- n

2'_03/4- n

FRAME ELEVATION X-X

2%6 n

i
—n

2'_2 1/4-"
1'-974"

|
2%6 n

GRATE ELEVATION Y-Y

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

21/4- ll_— —— 2”

i,%:‘L

3/4”}
1 1f2IL——i- L-—— iD i?
4" W W
3/4IIT ﬁ
FOR 38" DIA. BOLT
FRAME ELEVATION Y-Y

34“——r-

__3/411

n
Y 18
21/8"
21/8"
21/8”
21/8"
21/8"
218" .
2" | 1
17/16$'H
1/167 ; ! " ‘
i || || o111 |
1ﬁ 7|U'
1 Ll e

GRATE SECTION X-X

3/4ul

—]

3'-101%"

! 2%11

4'_0"

FRAME SECTION X-X

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
FRAMES AND NARROW SLOT FLAT GRATES
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840.30

CAST IRON OR STEEL GRATE AND FRAME

——A

SEE PLANS FOR PIPE

MATERIAL, DIAMETER AND

OR LOCATION

GENERAL NOTES:

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

% PAY FOR THE GRATE AND FRAME FOR THE DRIVEWAY DROP INLET AT THE CONTRACT
UNIT PRICE PER LINEAR FOOT FOR GRATE WITH FRAME, DRIVEWAY DROP INLET.
FABRICATE THE GRATE SECTION(S) TO FIT THE OPENING INDICATED IN THE PLANS.

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

PROVIDE GRATES WITH A MINIMUM CLEAR WATERWAY OPENING OF 50in2? PER 1'-0"

ADDITIONAL PER LINEAR FOOT QUANTITIES MAY BE USED TO ADJUST QUANTITIES FOR

LENGTH INCREASE OR DECREASE AS INDICATED BY THE PLANS (SEE CHART BELOW).

BILL OF MATER

IAL

QUANTITIES BASED ON

30" GRATE LENGTH

BAR NO. SIZE |LENGTH| WEIGHT
A 28 5 3'-11"| 114.4
A3 4 5 5'-8"] 28.6
A4 10 5 5'-0"] 52.2
A5 4 5 3'-10"| 16.0
B 7 5 30'-0"| 219.0
B3 6 5 6'-0"| 37.5
B4 5 5 2'-10"] 14.8
[ 6 5 2'-0"] 12.5
TOTAL REINF. STEEL 1bs. 490.0
CLASS 'B' CONC. cu. yds. 3.30
ADDITIONAL CONCRETE PER
FT. IN CU. YDS. OVER 3'-6" 0.22
PER LINEAR FOOT QUANTITY ADJUSTMENTS
FOR DRAINAGE STRUCTURES DEVIATING
FROM _THE 30' GRATE LENGTH
A 1 5 3'-11" 4.1
B 7 5 1'-0" 7.3
CLASS 'B' CONC. cu. yds. 0.10

=‘° B I_/_ B
|% IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiIIiiIIi' ii +
-] IO R T LT R
N - Ly Ay
pa
© 7~ EACH FOR MASONRY DRAINAGE STRUCTURES.
SEE INSET ‘A’
L»'C DESIGN THE GRATES TO MEET HS-20 LOADING.
A
LENGTH OF GRATE.
VARIABLE LENGTH GRATE WITH FRAME
*SEE GENERAL NOTES
PLAN VIEW
——-D
'A' BARS @ 12" CTS,
T ¥ T T T T T 1 T T |/‘_|_-%_ T I_L L 'C’ BARS PLACED
= 3= I N i K i N el ol el e e o I3 I IWTITT -'"}"I'-: HORIZONTALLY
'C' BARS PLACED MIN. SLOPE 0.3% | ' pARs € 12" CTsY ~yJ} B3, BARS @ 127 CTS.
HORIZONTALLY - '83' BARS @ 12" CTS—TI(I T A4, BARS € 12 CTS.
‘ ' ‘A3' BARS @ 12" OTS —*H A4' BARS @ 12" CTS.
SECTION B-B SEE INSET ‘A'—/H‘B# BARS @ 12" CTS.
‘A5’ BARS
SEE PLANS FOR PIPE e 12" CTs.
MATERIAL, DIAMETER AND
OR LOCATION oG
3,'6" 2'-2"
5 4ni 6" 2,_6I,/ 6" i 4" 2'-6" C— =T
n r " "
1— + - - 6 1'-6" | 6" .
iD L4 L4 © 8" 1'-" 6"
. —— N o — =y g f— (2 =
>l = -4 [2°CLR. __—7‘A4' BARS [1°-6" MIN. ° 4" %, Ay
o T "
ol = A4’ BAR /7 __1 10" MAX. [ TP / o
B T // © ® |
= 7 \\ \\
— 1 r
: SECTION ‘A-A SECTION 'C-C’ A
N ‘A3' BARS '‘B3' BARS 12" 6"
MIN. OVERLAP
‘al
INSET A PROVIDE FRAME ANCHORS AT A MAXIMUM— [ % o S
Y OF 2'-0" CENTERS WITH A MINIMUM OF X 18" ~ X 2
4 ANCHORS PER FRAME. | ° 2 YIS
MY . -
P - = | 35S HiCLR.o
20" . AN & el Je =
© < 'A' BAR @ 12" ¢18.—~ |- e JveZ . £
. £} QRIS Ea o SERY- 2 2
N '8 BAR @ 12" ¢Ts.—~ [N -2 .. i T -
‘ol :ol 2"6"
w o 12"| |12,
1 r
B3 A3 Ad SECTION D-D
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T
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= 3
= A OPTIONAL MANHOLE — ‘>’_)
< - 6" 1 1 6" - <

o= " Z | E < < = .
> &) o g GENERAL NOTES: = 'E o
ro mg ﬂ CHAMFER ALL EXPOSED CORNERS 1". T S S =
= = :_u| T Zf' L USE CLASS "B" CONCRETE THROUGHOUT. o SunT
T % > g m X OPTIONAL CONSTRUCTION - MONOLITHIC POUR, 2" KEYWAY, OR L <€ <Z,: L.
< Z3 ! S D | #4 BAR DOWELS AT 12" CENTERS AS DIRECTED BY THE ENGINEER. ':( OCxrOn
= . = |
=L ‘,2 T = j * slog | ® USE FORMS TO CONSTRUCT THE BOTTOM SLAB. c'T) T = Zw
» [/2][=]
OQ_%H ogse IF REINFORCED CONCRETE PIPE IS SET IN BASE SLAB OF BOX, m<u5|—|3:|
( % o ;Z> _O B2 . ADD TO BASE AS SHOWN ON STANDARD NO. 840.00. oCwgx

> +x @ = .H
5 — = — *® | PROVIDE ALL JUNCTION BOXES OVER 3'-6” IN DEPTH WITH STEPS N ==
1= ] . 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66. ~ &

=
3n 1
= N 8" =J, 3] - el b ADJUST THE STEEL, CONCRETE AND BRICK MASONRY QUANTITIES L o~
TO INCLUDE THE ADDITION OF THE MANHOLE (I.E. DIAGONAL BARS
Y——— SEE STANDARD 840.54 C SHORTENED AROUND OPENING IN TOP SLAB, ADDITIONAL VARIABLE
PLAN FOR MANHOLE COVER & FRAME 4 BARS "A HEIGHT BRICK MASONRY, OPENING IN TOP SLAB.)
OPTIONAL SPACED 6"
— C. T0 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

ELEVATION MAX. 1’

_— #4 BAR
ol ) iR E— e S x
(=X ¥ : . . L O ~
== "\ OUTLET PIPE —-—K—'—'—P']—‘- o « 00 W
*, /— r J
= O n —— = — =z
o = &8 " EORF ||1" : --z%'-”
N I m m L) = — A 8 ! 6" .| .| ; ° Z &
z | INLET PIPE / s - SECTION sHZo
o m - L = Vvl LUIN [aed = =
232 gl o C-C OR D-D DOWEL S .
ISceS 08I0
g R— > SECTION X-X = g é ©
= )
o = g o DIMENSIONS AND QUANTITIES FOR CONCRETE JUNCTION BOXES é r 8 2
— =
o -4 o DIMENSIONS OF BOX AND PIPE | princORCEMENT TOP SLAB CUBIC YARDS TOTAL QUANTITIES |DEDUCTIONS FOR ONE| | <€ 1)y E I
= )g> - ; 6" ~ | PIPE | SPAN | WIDTH | HEIGHT BARS "A" DIMENSIONS IN BOX BOX AND SLABS PIPE CU.YDS. Iu_) = O (o
-U ° " " -
> = 14" X 8 TOP  |BOTTOM | WALL/ LBS. [cu. YDS Ll
[ . . . I
5 g =z H =T S EXP—JOINT D A B H NO. |LENGTH E F oLAB | SLAB |FT. oF HT.| REINE |wIN. "% C-S- R.C. 3:) 5 T SE
m . o DR IS : -
E m < 14" ] 9 |- 12" 2'-9" | 2'-0" | 2'-3" 12 2'-9" [ a-0"]| 3-0" | o.167| o0.167| o0.185| 22 0.750 | 0.015 | 0.024 HZ =
- O EI'I) 7 b~ ! 15" 2.3 | 2.3 | 26" 12 30" | 3.3 | 3-3" | o0.196 | o0.196| 0.20a| 24 0.902 | 0.023 | 0.036 o0
" LA .
> o S_I A (())o = 18" 2'-6¢" | 2'-6" | 2'-9" 14 3-3" | a'-6" | 3-6" | 0.227 | 0.227 | 0.222| 30 1.065 | 0.033 | 0.049 E o
= Jl 24" 3'-0" | 8'-0" 3'-3" 16 3'-9" 4'-0" | 4'-0" | 0.296 | 0.296 | 0.259 40 1.434 | 0.059 | 0.085
q_'\. — _‘Jlf 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
I \CHMEPIRY i 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
il NoTE \ | poweL 42" 4-6" | 4-6" | 4'-9" 22 5-3" [ 5'-6" | 5'-6" | 0.560 | 0.560 | 0.370| 77 2.878 | 0.180 | 0.243
48" 5'-4" | 5-4" | 5'-3" 26 6-3" [ 6-4" | 6-4" | 0.743 | 0.743 | o0.407| 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" | 77-6" | 77-6" | 1.042 | 1.042| 0.481| 145 5.090 | 0.367 | 0.485
SHEET 1 OF 1 n L} L2 1] " L " r " r " ! " SHEET 1 OF 1
66 7'-1 7'-1 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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8"

1 8"

~— OPTIONAL MANHOLE
8"

SEE STANDARD 840.54
FOR MANHOLE COVER & FRAME
OPTIONAL

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

9"

|| OUTLET PIPE
P e

a > e T\

A |

INLET PIPE / y

Ho

i . . . . .
SEE STANDARD 840.54
FOR MANHOLE COVER & FRAME
BRICK MAY BE USED TO
ADJUST FRAME & COVER
6" //F_To SURFACE ELEVATION MAX.
14" X 8" EXP. JOINT
T 5.0 7
14" — n |
21 [0 ==
=[Ok
D =
6"

Sﬂ l DOWEL
SECTION Y-Y

#4 BARS "A"
SPACED 6"

[

— 0

C. TO C.

GENERAL NOTES:

CHAMFER ALL EXPOSED CORNERS 1.

USE CLASS "B" CONCRETE THROUGHOUT.

USE #4 BAR DOWELS AT 12" CENTERS.

MORTAR JOINTS 1%" + 1g" THICK.

CONCAVE TOO ALL EXPOSED JOINTS.

USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

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

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.
. 3LJ . 3 b
«® L PROVIDE ALL JUNCTION BOXES OVER 3'-6" IN DEPTH WITH STEPS
#4 BARS "A" 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66.
SPACED 6" )
c. To C. 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
Fﬁ: HEIGHT BRICK MASONRY, OPENING IN TOP SLAB.)
1 MAX. DEPTH OF THIS STRUCTURE FROM TOP OF BOTTOM SLAB TO
T B s 7 TOP ELEVATION IS 12 FEET.
HEADER T = T : 1 .|
COURSES \"I LI IIIITILITL] T
L1 __1 #4 BAR
ju
| "'4;"""'5"]—i -
\
AL PN 6" EORF | 11"
B+ 16" 6“—F——4
l -l SECTION
DIMENSIONS AND QUANTITIES FOR BRICK JUNCTION BOXES
DIMENSIONS OF BOX AND PIPE REINFORCEMENT TOP SLAB CUBIC YARDS DEDUCTIONS FOR ONE
PIPE | SPAN | WIDTH | HEIGHT DIMENSIONS  ["conc. | BRICK MASONRY |  PIPE CU.YDS.
TOP & MIN. |WALL PER
1 D A B H NO. LENGTH E F BOTTOM | HEIGHT| FT. HT.| c.S. R.C.
cu. Yp.| cu. yp. cu. yp.
12" 2'-0" 2'-0" 2'-3" 12 3-1" | 8-4"| 3-4" | 0.412 | 0.591 | 0.263 | 0.020 | 0.032
15" 2'-o" 2'-0" 2'-g" 12 3-1" | 3'-4" | 3-4" | 0.412 | 0.657 | 0.263 | 0.031 | 0.047
18" 2'-4" 24" 2'-g" 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 44" | 4'-4" | 4'-4" | 0.695 1.176 | 0.362 | 0.078 0.113
30" 3'-4" 3'-4" 3'-g" 16 4'-5" 4'-g" 4'-8" | 0.807 1.481| 0.395 0.122 0.170
36" 4'-0" 4'-0" 4'-3" 20 5-1" | 5-4"| 5-4" | 1,053 | 1.959 | 0.461 | 0.176 | 0.238
42" 4'-g" 4'-g" 4'-9" 22 5'-9" 6'-0" | 6'-0" | 1.333 | 2.503 | 0.527 | 0.240 | 0.323
48" 5'-4" 5'-4" 5'-3" 26 6-5"| 6'-8"| 6-8" | 1.646 | 2.940 | 0.560 | 0.313 | 0.422
54" 5'-10" | 5'-10" | 5'-9" 28 6'-11"| 7'-2"| 7'-2" | 1.902 | 3.502 | 0.609 | 0.396 | 0.535
60" 6'-6" 6'-6" 6'-3" 30 7'-7" | 7'-10"| 7'-10" | 2.272 4.113 | 0.658 0.489 | 0.660
66" 7'-1" 71" 6'-9" 32 g'-2" 8'-5"| 8'-5" | 2.624 | 4.778 | 0.708 | 0.591 | 0.798
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! " ! "
1 1 '11 1L 1 '11 1
I I I
NN N N N N N N

14"~

GRATE SECTION Z-Z

3,1 2,-03/4" " = 214"
/ﬁ -—*—rn— \(_*_ —-1-*—‘5& f?l_ 34 11ﬁ" 2,,
> ) C MIN.i i
X X < -i)»
1 f 3 RAISED
™ DIRECTIONAL
| ¥ ] FLOW INDICATOR
Y- GRATE SECTION Y-Y
GRATE PLAN :§“ 2"| 27/8"| 21/2"R 41/4H
=T T 1R |
] S RERDs )
e D " 45 ° RIS
| 24 L
N "
GRATE SECTION X-X 134"____7‘[%" | |134" 1"R 2

3/4"___ __%n
1
FRAME PLAN N
B
34" 111147 || 1]
,I 2:_03/411 '¢§r1§'

FRAME SECTION X-X

SEE INSET "A" FOR SECTION VIEW
4I_0H

INSET "A"
(TYPICAL UNIT FOR SECTION Z-Z)

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

214"

2,'8"

FOR 38" DIA. BOLT
FRAME SECTION Y-Y

*Jr—3ﬁ" Y=

Y
FRAME PLAN N
4"  3'-10lp" I:I=|
: 4'-0" ¢§r1§

FRAME SECTION Z-Z
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3",. "B" BARS @ 11" CTS. ,, 3" EEEEEEEEEEEEE N
= | | | | | | | | | | |
:Il | | #4 BAR I I I I .
N //_ T lgs
o0 T 1] =T
|_ o - - o
(&) - - -—-
. — B =iy gl=
=° - 8" _CID X : | | _-: X
_l [/] = -
: ; | H i
g DOWEL "C” TE ngm
in n 1L 1T 1T I 11 n
| 1 | I | 1 | I | 1
[TTITITITITITIT0]
I T
L 0PTIONAL MANHOLE ol 5'-934" PLAN
SEE GENERAL NOTES i i (WITHOUT TOP)
FOR PLACEMENT AND
STEEL INFORMATION 7" 7" SEE STANDARD 840.54
60" Hook! €2 242" RADIUS 2 JHook FOR MANHOLE COVER & FRAME
BRICK MAY BE USED TO
FINISH GRADE ADJUST FRAME & COVER
PLAN OF TOP SLAB _ ' TO SURFACE ELEVATION MAX. 1’
_Y" BARS ¢ CONCRETE TOP SLAB
6", ._"Y" BARS @ 1114" CTS. 6" BAR DIMENSIONS ARE OUT TO OUT — T "B" BARS
N 11_011 .4\;-..'
| b
% =
S = =z = r n
. % % 8 4°-8
A o -;r = k=
= - 18] ﬁ n
© - 5 @ 8
© [-]] =
2] w 7 R STEPS - SEE
x u / \ GENERAL NOTES
.m \ " ) II 12"
e 1 I
=5 I PIPES SHOWN
s lI = SEE INSET "A" J/I Eggpéngsgnﬁ$xon
i S uJ;l‘ .< nan > E
| 68" | =«,| - 5-:'1;: = 1 Ser NoTE -
T 1 INSET A E 8 E 1 1 :,;:ﬁ::r —_ — =
PLAN OF BOTTOM SLAB CONCRETE BLOCK S B H (o1
I A2
NOTE 1: CONSTRUCT SEGCTION "B" OF THE PROPOSED WALL 8" THICK. ?L“
AND SECTION "A" 12" THICK. = ‘“ﬁﬂl—-—
NOTE 2: IF PROPOSED STRUCTURE EXCEEDS 12'-0" VERTICAL HEIGHT A " P A I LSS
DESIGN WILL BE REQUIRED FOR APPROVAL. oot g e N A
NOTE 3: USE SINGLE MAT REINFORCING STEEL; \Z"y" BARs @

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

CONCRETE BOTTOM SLAB—/

SECTION X-X

(WITH TOP)

1114"
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GENERAL NOTES:

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

PRECAST UNITS MADE OF CLASS "AA" CONCRETE MAY BE USED IN LIEU
OF BRICK MASONRY GCONTRUCTION. SUBMIT DESIGN OF PRECAST UNITS
FOR APPROVAL PRIOR TO CONSTRUCTION.

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 AGCORDANGE 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'-1134"| 101.5
STEEL TOTAL WEIGHT |217.6

CU. YDS. CLASS "AA" CONC. 2.6
CU. YDS. BRICK/FT. HT. (8")] 0.53
CU. YDS. BRICK/FT. HT. (12")] 0.84

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
TRAFFIC BEARING JUNCTION BOX
FOR USE WITH PIPES 42" AND UNDER

SHEET 2 OF 2

840.34
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2'_g4" FOR

| [ MASONRY
FRAME AND GRATES | / ANGHOR

41_0n

WITH T x 1g”

|
uégg? ______ IE§¥Q§ s . N

FRAME AND GRATES |

MORTAR JOINTS

(SEE GEN. NOTES)

4'-5" MIN.

/) Tm{
4 b 2'_g" —.'. W S— 3'-g" e o .l.
A - L] BRICK LAID 4
3" CAVITY [ 3 3" CAVITY WITh To" = Ta" o .
— Y — 103" ==Y = ="+ MORTAR-JOINTS —(hT |
| 346" DIA. MIN. |t fo— s — [ — 34" DIA. (SEE GEN. NOTES) E—
¢ bl WALL TIE q. 0 P WALL TIE e
] @ 16" CTS. ’ = . @ 16" CTS.
g ) — "F" BAR f— . — et o |, =t "E" BAR —Li‘-
L1 P=—"e 6" cTs. & L. Pe=—"e 6" cTS. . .
"B" BARS . = "B" BARS [«
‘b @ 12" c1s.~L__Id- L 1d @ 12" CTS. Nl d
— P "D" BAR ~ NI " "A" BAR 3 4"
D] o @ 12" CTS. — — =1 . 2 @ 127 CTSN\ \G
" NPT =1 ol ¥ . : v
. v N N 2"
" on | -

6'-1" MIN.

SECTION X-X

: 2'-4" ,
| FRAME AND GRATES |

CONCRETE

SECTION Y-Y

41_011

FRAME AND GRATES |

ANCHOR
[ 2 1,
-..b l.' 21_011 :.l' 6 - N
o .. . 2" .. b
4 '.'6 g y-l : :
o], - LN R . on Yy " o~
7 N [~ I - J =, C" BAR 2 =, |
B4 "E" BARS Sl i ANy "B" _BAR @ 12" cTs. | [T 1
Ll ] . @ 6" CIS ] N « 2, le] | — e 127 cTs. Wb T
q P J 1. i) "E" BARS 1. 0] 1
Nl "B" BARS E\:\ dak @ 67 CTS S BRI
" . . P n . .
- T N . 4 < / z |
2 -F-B-_'.‘ ] 122"CTS ~:}.P . Y ..‘_/; 2" \ix; ‘ 4n
"an _" o'. M-——r_i '-P' '_ _b' P |
@12HCTS-\ ) - "D" BAR .0 N o O " .0 T O
1 ”'—l\ Py e N I ¢ A T G T T T
n':o O . . . . > _‘ . D‘ . o."' . D ". : d
=* A \ "D" BAR L h - 4 2." R * — * "A‘"hBAR 5 2n —
w grgn & 127 OIS 5'.8" @ 12" CTs.

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

SECTION X-X

CONCRETE ALT.

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

o, SECTION Y-Y

-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.

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

3
=P
k<
s2E
HE5C
So5T
Z -~
L < L
FOZSOoE
e
L
-
o<«
o D
= .+
o Ea
] WP
— 0

ENGLISH STANDARD DRAWING FOR
TRAFFIC BEARING GRATED DROP INLET
FOR CAST IRON DOUBLE FRAME AND GRATES
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X =

SEE SECTION Y-Y FOR DIMENSION — ]

=<

|e-——— SEE SECTION X-X FOR DIMENSION _—"‘—I‘-l"“

X~
PLAN

SEE SECTION Y-Y FOR "A" BARS

SPACING AND COUNT |

PLAN OF BASE

SEE_SECTION X-X FOR "D" BARS

SPACING AND COUNT

Lo <

=2
Cw
BILL OF MATERIALS E >
<
COMMON CONCRETE ALT. BRICK ALT. <Z( |<£ % .
BAR SIZE LENGTH | QUANTITY | WEIGHT LENGTH _| QUANTITY | WEIGHT et A
A #5 6-4%5" 6 39.9 77157 6 47.7 w19==
B #5 345" 16 56.3 3-alo" 16 56.3 OCOpT
c #5 27-8" 14 38.9 -0- -0- -0- = -
D 5 87-015" 7] 33.6 97-315" 4 38.8 ES<%I
E #5 3'-0" 20 62.6 3’-0" 10 31.3 < O
F #5 47-8" 20 97.3 47-8" 10 48.7 =0
REINF. STEEL (TOTAL WEIGHT LBS.) 328.6 222.8 EoH<
CONCRETE IN BASE CLASS 'AA’ (CUBIC YARDS) 0.56 0.66 oWy
CONCRETE _IN WALLS CLASS 'AA’ (CUBIC YARDS) 0.92 -0- = .;:
CONCRETE IN WALLS CLASS 'B’ (CUBIC YARDS) -0- 0.36 N =3
BRICK IN WALLS (CUBIC YARDS) -0- 0.91 — o~
CONCRETE TOTAL (CUBIC YARDS) 1.48 1.02 1 E§
BRICK & CONCRETE TOTAL (CUBIC YARDS) 1.48 1.03 =
CONC. CUBIC YARDS IN WALL/FOOT OF HEIGHT 0.3 0.14
BRICK CUBIC YARDS IN WALL/FOOT OF HEIGHT -0- 0.34
LBS. OF REINF. STEEL IN WALL/FOOT OF HEIGHT 84.9 47 .6
- "C" VERTICAL BARS _
| "E" & "F" HORIZONTAL BARS
o = - . o+ @
7”,9 R \2\0 ™
2, . "A" & "D" BASE BARS . A
%, = = °
_|_ .I_ 6" RADIUS
—:: 2" RADIUS "
2" raotus A | | 12" conc. 915" BEND
17" BRICK
4" CONC. | |
BASE BARS 8" BRICK

CORNER BARS

GENERAL NOTES:

-USE CLASS 'AA’ CONCRETE FOR CAST IN PLACE CONCRETE BOX.
-USE CLASS 'B' CONCRETE IN THE WALL CAVITY FOR REINFORCED
BRICK CONSTRUCTION AND CLASS 'AA’ FOR THE FOOTING BASE.

-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.

-PRECAST UNITS MADE OF CLASS 'AA’ CONCRETE MAY BE USED IN
LIEU OF BRICK MASONRY CONSTRUCTION.

-INCLUDE REINFORCING STEEL COST IN THE UNIT OR

LINEAR FOOT BID PRICE FOR "MASONRY DRAINAGE STRUCTURE”.
-REFERENCE STD. DWG. 840.25 FOR FRAME ANCHORAGE.
-CONCRETE BRICK, JUMBO BRICK AND 4" SOLID CONCRETE BLOCK
WILL BE PERMITTED.

-CONCRETE FOR BRICK BOX REFER TO SECTION 832 OF THE
STANDARD SPECIFICATIONS.

-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.

ENGLISH STANDARD DRAWING FOR
TRAFFIC BEARING GRATED DROP INLET
FOR CAST IRON DOUBLE FRAME AND GRATES

SHEET 2 OF 2

840.35
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21_411 ] 4,_0"
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/

A
7
5.

N
o

v
6"
r‘——-l
N
> 4
[
=
=1

2 ! n
| "C" BAR 2

7—-'
Ak "B" BAR @127 CTS. | ;'".‘
el | —@ 2 . b 1:
. b o

"E" BARS

e

8" .

"E" BARS .

ZIIN N
N

"B" BARS

gz o ~.lp |
[3) 122"CTS N

"at l. J'
e et T
2_.26: e .‘\:_:‘,.4-_.“.,:2-5[:‘ X
Y . N . :

&
A

QF{V?'.:“:.
A T

A

. "D"_BAR "
"Nf ® 12" CT8. Lz

41_0" 5'-8"

MAM BAR ! 2"

@ 12" CTS.

MAX. PIPE DIAMETER IS 18" R.C.P. MAX. PIPE DIAMETER IS 36" R.C.P.

SECTION X-X SECTION Y-Y
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L Irpame anp eraTES| —I L—n

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 3-3ln" 16 54.9
C #5 2-8" 14 38.9
D 5 8-005" 4 33.6
= E #5 37-0" 20 62.6
5 \( F #5 47-8" 20 97.3
= REINF . STEEL (TOTAL WEIGHT LBS.) 327.2
= 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
2 LBS. OF REINF. STEEL IN WALL/FOOT OF HEIGHT 94.9
&
i
l I "C" VERTICAL BARS - “
[ "E" & "F" HORIZONTAL BARS
STRAIGHT BARS N
™
%. &
6’0 nal nnw ; "
% - A" & "D" BASE BARS - o 6" RADIUS Y
+_ 91" BEND
2" RADIUS
— 4"
2 BASE BARS CORNER BARS
14
ols
=2
=8
u'Q
><Z
O GENERAL NOTES:
gE -USE CLASS 'AA’ CONCRETE FOR CAST IN PLACE BOX.
p& -CHAMFER ALL EXPOSED CONCRETE CORNERS 1".
ol% -USE FORMS TO CONSTRUCT THE BOTTOM SLAB.
@ -IF PIPES ARE SET IN THE BASE FOLLOW CONSTRUCTION
| PROCEDURES SHOWN BY STD. DWG. 840.00.
:ﬁ -INCLUDE REINFORCING STEEL COST IN THE BID

PRICE FOR "MASONRY DRAINAGE STRUCTURE".

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

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
TRAFFIC BEARING GRATED DROP INLET
FOR STEEL (840.37) DOUBLE FRAME AND GRATES
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M ~— Z
E-U [ " Hw
2 , 1'-11 = E >

oH =z |§[ NOTES: <Z= .
2228, T = 5832
Eg"":—cl_, f | 1. HOT DIP GALVANIZE FRAME AND GRATE IN ACCORDANCE TR p i
=== 2 i | WITH ASTM DESIGNATION A-123 AND AASHTO M-111. Ogcé::':
oOPO - Z WS
T2 m = r - o
< ""5;’30 §| | 0 2. GRATE IS DESIGNED TO WITHSTAND HS25-44 LOADING . EOEOE
TPo
Z5394=T | _1_ 1 T Zw
Nt = ! ; == -r = w [£ (-] 3. TWO (2) GRATES REQUIRED PER FRAME. ONE (1) D=y O
o 0 \\ n " n 2 EOH<
: g;% A\ N\ 10 10 Ne % 2" H 20 | - GRATE DEPICTED FOR CLARITY. SCPur
> C}l < GJ — —_ .I_ —_ z [ >
s= A‘N T o | = _A o -r{ > & o 4. PROVIDE STEEL CONFORMING TO THE REQUIREMENTS N B
o - \\ 4 AN [ I - OF A.S.T.M. DESIGNATION A-36. ' L
Z —t —
R o - —_l =] g Z - L =
* W * r i (4 5. WELD IN ACCORDANCE WITH THE ANSI/AASHTO/AWS D1.5
R\ A\ N ! L WELDING CODE. SEAL WELD ALL CONNECTIONS ALONG TOP
—— \ -1 bzez n AND BOTTOM HORIZONTAL SEAMS OF CONNECTIONS IN
34" \ r ADDITION TO ANY REQUIRED STRUCTURAL WELDS.
| . i -1- rs774 6. USE %" DOUBLE FILLET WELDS FOR CONNECTING MAIN BARS
115" L ) 4" TO EDGE BARS AND 14" FILLETS AT ALL THER LOCATIONS.
w m - 5/16 B 141 — ‘4_ - R o
“z 5" V4 7. NOTCHING OF BEARING BARS TO ACCEPT CROSS BAR IS o L
mr 14" TYP%XLL PROHIBITED. . 5
m w 38" (38") —~ OTHER INT. z ik
T TYP. ALL = L
o CORNERS 2 a
— P
; > PLAN VIEW 1g" o <zt
= 3 e a
m g 1!_1111 7 g E
> 115" // Z <L
29| A SN/ ¥
°z = . = %// 3 29
— N — A ‘A 1§’| T
D 3 g (]| ] ZITT
2 SIDE VIEW ST R, g
=T A ] L 38" DIA. Z o
= 34" 34" | | | 347"\ HITCH PIN =
= i__ i__ " SPRING PIN
[ 7 / e
Z
7
\;m!
__||E|| 116" DETAIL B CENTER LOCK
\ !
SHEET 2 OF 2 SECTION A'A SHEET 2 OF 2
840.37 840.37
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—Y
1"8”
SYMMETRICAL
8" 2!_0"
6"
X C X
|
I
§ = == = %
e e == e o
,? ™ || [ ] ™ =
ki _ :
® || T Y
il
6"
2!_0" 6"
! n
SYMMETRICAL 1-6
Y
PLAN
COVER REMOVED
3'-4" BRICK
3'-0" CONC. P
OUTLET PIPE  |igoi-faifai ¥
:N> ' 9" = -
© ‘©
6 [ 16" ¥ 6" |6" ¥ w
| | M
RS I (. L35
| Z L3" =(D
SEE NOTE
SECTION X-X OR Y-Y

GENERAL NOTES:
USE CLASS "B" CONCRETE THROUGHOUT.

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

REINFORCING STEEL (A-BARS) TO BE #3 STRAIGHT BARS,

12 BARS

REQUIRED 2'-9" LONG FOR CONCRETE BOX AND 3'-1" LONG FOR BRICK BOX.
DIMENSIONS OF BOX MAY BE CHANGED BY THE ENGINEER.

MORTAR JOINTS 15" + 14" THICK.
CONCAVE TOOL ALL EXPOSED JOINTS.

USE FORMS TO CONSTRUCT THE BOTTOM SLAB.

JUMBO BRICK WILL BE PERMITTED.

CONCRETE BRICK OR 4"

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

6 BARS "A"
e s it
5 T ) . 3"
" |‘— 11" 3'-0" CONC .
—\ <—"A" BARS ©
V HERY; [ TN e
SR r
| 1]
w | | = SECTION V-V OR W-W
S| | | alg
[« et 1 1 8 E
Dl | [5)
- m | 1 =O -4
ki | | o
™ | I ™
j————————L
L =W TABLE OF QTY.'S FOR CONC. SPRING BOX
TOP SLAB CONC. REINF.
PLAN OF COVER FILL HEIGHT THICKNESS |cCU. YD. | LBS.
FOR BRICK BOX | FOR CONCRETE BOX |25 OR LESS 6" 0.722 12
26' THRU 50’ 6ls'"* 0.737 22
51' THRU 75’ 715" 0.742 34
a 44 BAR 76' THRU 100’ 8ln"” 0.792 34
. TABLE OF QUANTITIES FOR BRICK SPRING BOX
N TOP SLAB CONC. BRICK TOTAL REINF.
FILL HEIGHT THICKNESS |cuU. YD. |cu. vp. |cu. Yyp. LBS.
25' OR LESS 6" 0.535 0.395 0.930 14
—— R 26' THRU 50’ 6ls''* 0.552 0.395 0.947 25
"
é “'+“‘*'| 51" THRU 75' 716" 0.586 0.395 0.981 39
DOWEL 76' THRU 100’ gls" 0.620 0.395 1.015 39

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

=
Sw
=X
<== .
I—l°<.') .
ong
L =Sw
FOZSOE
<t — —
| s ZLIJ
(@) D
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[ Ea
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- O
o
)
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S
=
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c O o
Om
o
[
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WAFFLE WALL TSOMETRIC VIEW

6,LI Leem. ‘L' el I46" SL | I ‘w, e | I46"
— — — —
- |=F¥—172" CLR. T1P.<—|;‘-'-ﬂ - 1= [9 4
o5 IS 44 REBARS—<<J-y| | €} |} #4 REBARS 4 -
3 i _ F/ 1 o FJ
'v /7 N fa c,/ \‘ )
(11 ) = .9 =
i IRIBEIG | ikl | W[©  THE PATTERN OF THE
y: ELRS q! | 2w KNOCK-O0UT
:‘ 1 3" |:‘: E - " 1 3" |;-. E - PANELS ARE SHOWN
> 1 IEE: T | €% FOR ILLUSTRATIVE
1! [ = ! I = PURPOSES ONLY.
3" #5 REBARS 12" | [ 45, REBARS 1%
I cgujgag_gryp ) | 12 CENTERS :
R 4 A e S R R N =~
u o 0" 0 % &° °|Il.~ ° o
= - ~
2. SECTION 'A- A% SECTION 'B-B' %
[am)
I~ B < p T, 4T ;
C A S — — N o .
Ai? = .n °j A A = -l CLR. (TYP)
© d #4 REBARS /1. ChEJ1 miN, = 4 AC
o A N ] A [ CR. (TYP) =2 5
3 : = [ o 4x4 WAxW4[L:
N " 7 — WWF (LAP i #5 REBARS @ 12"
= ; ; > WWF 6" ON- CENTERS (HORIZ.
X — TO REBARS) j & VERT.)
Py — S N o (USE WITH
s g s - g o 4" X 4' & LARGER 75
B - X ' DRAINAGE STRUCTURES [N
' W " TYPICAL
6' L 6 D ~-— )
WAFFLE WALL PLAN VIEW SOLID WALL PLAN VIEW
6"I L L' L L 6" ‘w' L 1 6"
1T 1T T
4. 1" MIN. CLR. [b° 1" MIN. CLR. '
- p 4x4 WAXWA 1 s
A -axa Waxwa = e SN by
v WWFE (LAP WWF 2 TO REBARS) 1 Z°
Y| " oNTO REBARS)Ys| & | 2|
3 1 S | —#5 REBARS AE
s #5 REBARS 127 |p. 12" CENTERS :
4| \CENTERS (TYP.) ji° Al \(TypPICAL)
WD AT R AP fﬁ.‘ AT
SECTION 'C-C' % SECTION 'D-D’ ©

SOLID WALL ISOMETRIC VIEW

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

(SOLID AND WAFFLE WALL)
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GENERAL NOTES:

THIS PRECAST BOX MAY BE USED FOR THE FOLLOWING
STANDARDS: 840.01, 840.02, 840.04, 840.05, 840.11,
840.12, 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 A185.

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.
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.

ORIENT WAFFLE WALL STRUCTURES

K

OPENING SHALL BE
LOCATED AS REQUIRED

©

\

N STEPS
‘\ ‘{
#5 BARS

@ OPENING

6"

<19

| #4 REBARS
1" CLR 7| 6" CENTERS

SECTION VIEW

\L’ OR \wl + 1'_0" ,

-
(&)

2" MIN.

#4 REBARS
6" CENTERS

6"

i A

\ #5 BARS
@ OPENING

SECTION 'C-C’

CORNER CUT DETAIL

(SOLID WALL BOX)

e"i i ‘L' OR W . 6"
o8 é
g #4 REBARS % I
1" 6" CENTERS —§:%% =
CLRIT4 P x

SECTION VIEW

OPTIONAL JOINT DETAILS

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
PRECAST DRAINAGE STRUCTURE
(GENERAL NOTES AND DETAILS)
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840.45

[840.45




om , GENERAL NOTES:
=9 < * THIS PRECAST BOX MAY BE USED FOR THE FOLLOWING STANDARDS:
S = 840.04, 840.05, 840.14, 840.15, 840.31, 840.32, 840.34,
gwoo 1" MIN | 6" | 840.35, 840.36 AND 840.41.
—Femim SR (TP * INSTALL AND PAY FOR PRECAST DRAINAGE STRUCTURES IN ACCORDANCE
mz_ T -(TYP) SECTION VIEWS WITH NCDOT STANDARD SPECIFICATION SECTION 840.
Do Do 1" _MIN. ] * USE 4000 PSI MINIMUM COMPRESSIVE STRENGTH CONCRETE.
IHSEm CLR. (TYP) OPTIONAL JOINT DETAILS * USE ASTM A615 GRADE 60 REINFORCING STEEL. USE ASTM A185
&30 Ax4 WaxW4 WELDED WIRE FABRIC (WWF).
=L3veT 45 REBARS @ 12" * LIMIT MAXIMUM DEPTH TO TOP OF BOTTOM SLAB TO 15'-0".
;,cagg;; CENTERS (HORIZ. * PLACE LIFT HOLES OR PINS IN ACCORDANCE WITH OSHA STANDARD
CEES & VERT.) 1926.704.
>3 (USE WITH * ORIENT STRUCTURES SO THAT CORNERS WILL NOT BE CUT OR MODIFIED
S= 4' X 4' & LARGER UNLESS ALLOWED BY DETAIL IN PLANS.
e | DRAINAGE STRUCTURES * PRECAST ALL ELEMENTS TO MEET ASTM C913.
= TYPICAL) - 'L' BARS WITH * FRAME AND GRATE HEIGHT MAY BE ADJUSTED WITH CONCRETE
1'-8" LEGS OR BRICK IN ACCORDANCE WITH STANDARD 840.25.
* PROVIDE PRECAST STRUCTURES OVER 4'-0" IN DEPTH WITH
PLAN VIEW OF BASE UNIT STEPS 12" ON CENTERS IN ACCORDANCE WITH STD. NO. 840.66.
6" ., , 'L'OR'W ., 8" * WELDED WIRE FABRIC MAY BE SUBSTITUTED FOR REBAR IF
i o MIN. MIN THE SAME MIN. AREA OF STEEL IS PROVIDED.
* SEAL JOINTS WITH AN APPROVED SEALANT (SEE SECTION 840 OF NCDOT
! z STANDARD SPECIFICATIONS.
-] a2 () #4 REBARS @ 13 * LIMIT MAXIMUM STRUCTURE SIZE INSIDE CLEAR DIMENSIONS
] g #4 REBARS @ 6" CENTERS © 2 TO 6'-0" X 6'-0".
oo || 6 CENTERS EACH WAY \ T * THE OUTSIDE PIPE DIAMETER PLUS 2" IS THE MINIMUM STRUCTURE
- N i »-ESgRngYIN : SIZE OR THE OPENING REQUIRED FOR GRATE AND FRAME WHICHEVER
n ‘ IS GREATER.
a - 2 gENvTviELTHIRD TYPICAL PRECAST * ROUND MANHOLE MAY BE USED IN LIEU OF SQUARE PROVIDED 2 EXTRA
=0 — = RISER SECTION #5'S ARE PLACED ON EVERY SIDE NOT ADJACENT TO A WALL. SEE STD.
> =  E— T DWG. 840.34 FOR MANHOLE INSTALLATION.
Om
=
M>» O| PRECAST RISER PLAN
T
‘—’I’ - O 2 #5 BARS EACH SIDE .
- =z 5 OF OPENING FULL SPAN ioE 6" . | w ., 8"
g D § ;m\\1 MIN. CLEAR MIN—.l |— —l rMIN
2 —
| ; = 17 'L’ OR 'W + 2 WALLS |, 1" MIN. CLR. ;
g mo ; STEPS = . N
= H =
MmO o | | 5. [ oo SRR — 1 wlo
> g ! :; i_d "R .J Q. <K 6: WWF (LAP WWF . 2“(0
» ! LRI, i -] 6" onTO FABRIC)Yy|
-1 1 | I . U : . . A ol -
] ] 1 1 \L e 4 << é
| I 2 #5 BARS @ AN w Ik > =
S [ D W a OPENING 1" #5 REBARS 12 5
| CLEAR (SEE NOTES) 9 CENTERS ,
! . _1\ . -
LOCATE OPENING o
AS REQUIRED s |5 TYPICAL SECTION .
o SLAB =
(SEE NOTES) TOP ) ]
o (o AT 6" 0 TYPICAL SECTION %|2 ,
840.46 "V PLAN TOP SLAB MIN. OF BASE UNIT ISOMETRI
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SEE NOTE

GENERAL NOTES:

MORTAR JOINTS 15" + 18" THICK.
CONCAVE TOOL ALL EXPOSED JOINTS.
USE CLASS "B” CONCRETE THROUGHOUT.

USE FORMS TO CONSTRUCT THE BASE SLAB.
JUMBO BRICK WILL BE PERMITTED. CONCRETE BRICK OR 4"

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

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

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

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

GROUND LINE

|
Il

PART SECTION Y-Y

MINIMUM DIMENSIONS AND QUANTITIES FOR MANHOLE
PIPE CU. YDS. Tomléo?lgIYCK CU. YDS. BRICK DEDUCTIONS
DIM. CONCRETE 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 10.065
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 0.17610.238

840.51

X -y

SPRING LINE

VAR. (8" MIN.)

1
la

FRAME AND COVER
STD. NO. 840.54
FINISHED GRADE
| \ELEVATION

12" 1 10" T==% STEP STD.
I h_4__g I 7 NO. 840.66

6”

ii_ e
5'-6"
SECTION ON @€
Y-
5'-6"

5!_6"

-l —
SECTION X-X

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
BRICK MANHOLE
12" THRU 36" PIPE
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GENERAL NOTES

USE 4000 PSI MINIMUM COMPRESSIVE STRENGTH CONCRETE.
CONCENTRIC

FABRICATE, ASSEMBLE AND DESIGN PRECAST MANHOLE COMPONENTS CONE SECTION

ACCORDANCE WITH AASHTO M199.

ASSEMBLE RISER 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.

LIMIT DEPTH OF FILL TO 30'-0" FROM FINISH GRADE TO TOP OF
BOTTOM SLAB.

THE MIN. SLAB THICKNESS 'T' IS THE DIMENSION OF THE
THINNEST PORTION OF THE TOP/BOTTOM SLAB.

* TOP MAT OF REINFORCEMENT MAY BE NEGLECTED IF TOP SLAB HAS
A DISTINGUISHABLE TOP AND BOTTOM.

\DI + 2 \wl

ADDITIONAL
#4 REBAR

USE MIN. AREA OF STEEL IN TOP
SLAB OF #4'S @ 8" CTS.
EACHWAY /EACH FACE *.

FLAT TOP SLAB

FRAME AND GRATES
TRAFFIC BEARING

STD. NO.
840.37

ADDITIONAL #4 EACH
SIDE OF OPENING (1"
CLEAR OF BOTTOM FACE
PLACE BARS DIAGONAL
TO CORNERS (TYP.)

NONTRAFFIC BEARING: 840.22
840.24

840.20

GRATED INLET OPTION

\Dl

ADDITIONAL #4 EACH
SIDE OF OPENING (1"
CLEAR OF BOTTOM FACE)

MANHOLE OPTION

ALTERNATE CONE SECTION

LOCATE WALL REINFORCEMENT
IN MIDDLE THIRD OF WALL

SEE STD. 840.54
FOR MANHOLE
RING AND COVER

D W T As
INTERNAL MIN. MIN. MIN. CIRCUMFERENTIAL
DIAMETER WALL TOP/BOTTOM AREA OF STEEL

(FT.) THICKNESS | SLAB THICKNESS PER VERTICAL FT.
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5 5 8 0.15

6 6 8 0.18
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ENGLISH STANDARD DRAWING FOR
PRECAST MANHOLE 4',5' AND 6' DIAMETER
12" THRU 48" PIPE
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FRAME_AND COVER FINISHED GRADE
STD. NO. 840.54 '\SFLEVATION
ECCENTRIC CONE
] .1?’|12’
I ——
= | = :
S I z g %
° o - >
K [ = ™
N |
| | ——
|
J‘ 2' | 2' '1
| —
ﬂ%y STEP STD.
| /NO. 840.66 o/
<
! :::’/
I
5" _/_ 4'_0" _\_ —_— 5"—-
ﬂa - II [
| v
__________ - —_
V= | !
- 1
[a] - I
r\ -= SEE T
- E—1 NOTE
—
—
. |.':-.3é:.'.";' - R .:é3|
EO S E - '3 ” | 2 0
A ,'3 - FOR 12" BRICK WALL
2-11 FOR 8" BRICK WALL

SECTION ON ¢

GENERAL NOTES:

Y_—l 51_1011
@
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|
1
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0 ] 2 |
Wi h A Y I
|
1
|
1
|
5" 24" 5" Y‘j
It e R il R
STEP STD. NO. 840.66
: 1 SECTION X-X
[+ 0] | —— _
N © © USE 24" GRADE RINGS IN 8" HIGH
‘© | — KEY SECTIONS AS DIRECTED
- d © BY THE ENGINEER.
-CD | ——
SEE_NOTE
GROUND LINE
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"
" ! 13
gg" gl_g" I \
" ! "
T 40"

ALTERNATE CONE SECTION

MORTAR JOINTS 1" = 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 M198.

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.

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
PRECAST MANHOLE WITH MASONRY BASE
12" THRU 42" PIPE
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PLAN OF FRAME

_—21_11/4::——

1,-11%”—— 4—%"

e 1'-1078"——=

g 1" //””_\\\TWEM
l }_l L \]
= - — |
2y P
L‘P‘i N\ /N _ALTERNATE
t i ﬂM*aL———ZQ%L———j_T \\\ s
ot v
e 2'.914 - )
SECTION A-A K
\
N

BOTTOM OF COVER

SOLID COVER SHOWN PERFORATED.

PERFORATED AVAILABLE

IF SPECIFIED.
STATE USE OF SYSTEM ON COVER

(I.E.:

TOP OF COVER

21/8”

SEWER, STORM DRAIN, ELECTRICAL)

PLAN OF COVER

1"-111"

S KN — 1
3%%jy*t7b” 3

1/2" I-_4%"
1'-1098"
SECTION B-B
MINIMUM WEIGHTS - LBS.
FRAME - 180
COVER - 120
TOTAL - 300

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
MANHOLE FRAME AND COVER

SHEET 1 OF 1

840.54

[840.54




U% NOTES: 3
O INSTALL ALL STEPS PROTRUDING 4" FROM INSIDE FACE OF STRUCTURE WALL. =P
< STEPS DIFFERING IN DIMENSIONS, CONFIGURATION, OR MATERIALS FROM THOSE SHOWN MAY ALSO BE USED PROVIDED THE CONTRACTOR HAS FURNISHED 2
o5 Z THE ENGINEER WITH DETAILS OF THE PROPOSED STEPS AND HAS RECEIVED WRITTEN APPROVAL FROM THE ENGINEER FOR THE USE OF SUCH STEPS. <|§§ ]
=
'ZS'C“)EU’ u_cho'
m= I_| . " —IQ_HZ
H<SH" > % ‘ CconpT
IRSpm _ | o = Eg}:%%
T®3o [ ® 1 ~ S k=
I =
Zegr : wi=, oY
oflI2 11 . S %55('7',<
. JE>;|> ‘-a\,c X = > == = _;'I
=3 @ ser,| | @ - o+ T
So |4 i_l \ / | WP
= N 1 r —1 = o
1 sy { P
PLAN SIDE
PLAN SIDE ELEVATION
ELEVATION . I
o 5/8" = lzg (§ m
X O }_| B ~ i} |_\ rl C A
> 5 [ 17— S
- — =5 141/211 | =
z [ o | lh\ | 11_011 | I | (L] m
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NOTE:
ELEVATION #3 DEFORMED | 12" DO NOT USE IN
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- ELEVATION
840.66 SECTION A-A e 840.66
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PIPE PLUG
QUANTITIES
PIPE | CUBIC
SIZE | YARDS
12" | 0.029
15" | 0.045
18” | 0.065
24" | 0.116
30" | o0.182
36" | 0.262
42" | 0.356
48" | 0.465
54" | 0.589
60" | 0.727
66" | 0.880

NOTE:

SECTION OF CONCRETE

EITHER BRICK MASONRY OR

CONCRETE MAY BE USED.

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

PIPE PLUG

NOTE:

——CONCRETE FILL

USE PAY LIMITS (C.Y.) FOR PIPE PLUGS

12" IN THICKNESS ONLY.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
CONCRETE AND BRICK PIPE PLUG

SHEET 1 OF 1

840.71
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840.72

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.
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12" 12" 12" 0.3528 o M
15" 12" 12" 0.3990 - o
18" 12" 12" 0.4465 33
24" 12" 12" 0.5526 =
30" 12" 12" 0.6560 >
36" 12" 12" 0.7640 w
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
" n n
72 18 18 3.4176 SEET T or




= z
E T o o ] PAVEMENT = o
:DH. = " 6" o' _g" 1/8" RAD. 1 3/4 RAD. <|<_(<;( .
>80 15" RAD. - - oo/ 16" RAD. ZEESC
m2 "33 N - Laeg=
S35 43 S~ | SOGT=
TS Em ° N [iefe—] S X4 WSS T
_x8d2 - | -'IV::'A1 ~ < I<—'::|:":£z'_|
-1 R N “"1 134" RAD. cmn—:,_,_oﬂ
3 " ! n * y ~
OEE:‘E o'_g" 134" RAD. L 1.6 7! T goﬂé
> ) "
a2 [ 2'-6" CURB_AND GUTTER 1'-6" CURB AND GUTTER 9 N £5
= [N 8" X 12" OR 18" 9" X 12” OR 18" I
o “CONCRETE CURB CONCRETE CURB
4'-0 PROPOSED
2:_011 | 2:_011 EDGE OF
PAVEMENT _ 5" RAD. o'_o"
8" 2'-4" MIN. 1/8" RADIUS (3\:- 1/4,, 1'-0" 1'-0"
12" TN . = ':'.‘ / - -
m e g ® \\E — o] 15" © &_ o
8 GZ) V-4 k4 “ .'.P' 94 M v.'. V CoT . V ] LN 8 E
I_ { 1"
:z> ?, % EXPRESSWAY GUTTER SHOULDER BERM GUTTER I‘_’ISH = '|: E
°m = = ST S = 8" X 6" MEDIAN CURB VALLEY GUTTER |2 3 &
i ~ =)
cm> a ~&O
8 =2 SECTION VIEW OF CURBS OR CURBS AND GUTTERS ;0
mo g — oz
o/ . FILL 38" x 1" DEEP <Om
o GENERAL NOTES: GROOVED OR SAWN =
¢ U| -PLACE CONTRACTION JOINTS AT 10' INTERVALS, EXCEPT THAT JOINT WITH JOINT I ws
C 2| A 15' SPACING MAY BE USED WHEN A MACHINE IS USED OR WHEN SEALER =)
:II g =| SATISFACTORY SUPPORT FOR THE FACE FORM CAN BE OBTAINED e RAD /JOINT SEALER _ Iﬁ':‘ o
H| WITHOUT THE USE OF TEMPLATES AT 10’ INTERVALS. 8 . GUTTER
g :Il S| -JOINT SPACING MAY BE ALTERED IF REQUIRED BY THE ENGINEER. 18" RAD. PAVEMENT N\ / /SURFACE @ Cz> <zt
M | -CONTRACTION JOINTS MAY BE INSTALLED WITH THE USE OF ¢/ SURFACE_ 5 \ / / z 45
= ©| TEMPLATES OR FORMED BY OTHER APPROVED METHODS. SR AR -SRIEPIEN S I A S— Y | -
T| CONSTRUCT NON-TEMPLATE FORMED JOINTS A MIN. OF 115" DEEP. B AN (AN AT A G IR IR EIE
-FILL ALL CONSTRUCTION JOINTS, EXCEPT IN 8"x6" MEDIAN CURB, ——Z——=2 '-f'/' s ERA R S B O S R AR
WITH JOINT FILLER AND SEALER. (P)BgEOgEGUTTER SROP .
-SPACE EXPANSION JOINTS AT 90’ INTERVALS AND ADJACENT TO S AVENENT 15" ||__ JOINT FILLER
ALL RIGID OBJECTS. JOINT TRANSVERSE EXPANSION JOINT
LONGITUDINAL JOINT "~ IN CURB AND GUTTER
SHEET 1 OF 3 SECTION VIEW OF JOINTS SHEET 1 OF 3
846.01 846.01
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846.01

.02 02
< 3 Ve 0,
TR 0 e 229 00 a0
12" 10 " Tt
dec | i 12 7"
.02
~=7—23¢ o5 .05 ~02 ~0:27 .02 -.01
Il TS —— LY e R
12" 09 - 12" -02 7"
.02
——'—h-o\_'i‘?_._g4 04 02 .04 --02 NORMAL
12" -08 7" 12"
02 0 .02
T %203 o3 ==
1 —‘SL.._,D;' -. ——
12" -07 7" 12"
.02
==—%31 02 o =0
R S S SR R
12" .06 0 12"
BERM VARIES ,(2'-0" 2'-0"
. 8'-0" NORMAL | | |
2
“=57—%3% .01 o1 =% 02 .04 -.05
12" 05 7 12" 7

SECTION VIEWS OF

EXPRESSWAY GUTTER IN SUPER ELEVATION
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SECTION VIEWS OF

2'-6" CURB AND GUTTER SUPERELEVATION

RATES

1-12

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

AND CURB & GUTTER

ENGLISH STANDARD DRAWING FOR
CONCRETE CURB, GUTTER

SHEET 2 OF 3
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RADII
(AS SHOWN
ON PLANS)

FACE OF CURB

L—c

DRIVEWAY WITH 2'-6" CURB AND
PLAN VIEW OF TYPICAL CURB AND GUTTER OCCURENCES

LOPE TQO ELEVATION OF
CURB AND GUTTER OR AS TRANSITION N
PAY DIRECTED BY ENGINEER
LIMITS
IN RADII -;F seok PAY LIMITS
A (\,((‘('\,( hosoid Do IN RADII
I_— ) )\",\"()v 2'-0
LA 4
X < ;)g?br --------------
YA 9 KR Z
LS KK 4'-0"
),\,v\,\‘l\) <
Z ;’v vy)\(t\),"y'\ pA %4
v
DRIVEWAY WITH EXPRESSWAY GUTTER TRANSITION
 VARIABLE - 10' SUGGESTED . VARIABLE - 10’ SUGGESTED _
| | |

EDGE OF PAVEMENT
-—————-—"'_'—_—_—_—_—_—-—_—_—_—_—-—-___"'E3

PLAN VIEW OF TRANSITION

EXPRESSWAY GUTTER TO 2'-6" CURB AND GUTTER

. 2!_0" \ 2'_0" . 15" 2"0"
| |
b 0.04
12" 12]:[?7.h..’..l.’.
7" i" 7"
SECTION A-A SECTION B-B

EXPRESSWAY GUTTER

10" 1O 12"

GUTTER

TRANSITION GUTTER

6"

12"

SECTION C-C
2’'-6" CURB & GUTTER

JOINT SEALER
SURFACE OF

‘n . N "n' o
1s'll. JOINT FILLER
EXPANSION JOINT

CONTRACTION JOINT

NOTES:
-IN THE TRANSITION FROM 4'-0" CONCRETE EXPRESSWAY GUTTER TO 2'-6" CONCRETE
CURB AND GUTTER, PLACE 15" EXPANSION JOINTS AT 25’ INTERVALS.

-PLACE GROOVE JOINTS 1" DEEP AT 12'-6" INTERVALS BETWEEN EXPANSION JOINTS.
-FILL AND SEAL THE TOP }%" OF THE EXPANSION JOINTS AND 1" OF CONTRACTION
JOINTS WITH APPROVED JOINT SEALING COMPOUND.
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FRAME, GRATE AND DROP INLET (PLACE AND
SEAL 15" EXPANSION JOINT AROUND FRAME)

SEE STD. 862.02 FOR
GUARDRAIL POST AND
OFFSET BLOCKS

\ﬁ>l’ \ RAIL

EXPRESSWAY GUTTER \ / _\ I%
SEE STANDARD 846.01 =  —
o) [+o]
N\ S 2 FLOW
Yy - TINE
" Sy
‘ < % Y < ’
GENERAL NOTES: ey w \
-PAY FOR TRANSITION SECTION AS /
CONCRETE EXPRESSWAY GUTTER.
-GUARDRAIL OPTIONAL 54/ - 5'4/-
PERMISSIBLE PERMISSIBLE
CONSTRUCTION
JOINT 15'+/- TRANSITION SECTION CONSTRUCTION
JOINT
Loy
PLAN
TOTAL SHOULDER WIDTH . 6'-3" , 6'-3" ! 6'-3" |
GUARDRAIL POST SPACING
3’ |
GUARDRAIL
(STD. DWG.
OFFSET BLOCK 1" _OFFSET_FROM BACK OF CURB 862.01)  \
TO FACE OF GUARDRAIL POST.
POST ] 2 -
= 2’_4" y m T P F
oS ToN Con > | L //E%Fﬁgsmmwr
£ X GUTTER
» BROP| INLET : 2

'EROSION CONTROLN_ _.I. | + FLOW LINE
_— = '""i‘;:;;IIHIF'(__—jjiE\ L
L _]P'"'——__ (2 FLOW LINE

Q

SEE STD.'S 840.20, 840.29 AND "~~—SEE STD.'S 840.17, 840.18, 840.19,

840.37 FOR FRAME AND GRATE AS

Il I INDICATED BY THE ROADWAY PLANS.

840.26, 840.27, 840.28, 840.35 AND
840.36 FOR DROP INLETS AS INDICATED

PIPE L SEE_TYPICAL SECTION FOR BY THE ROADWAY PLANS. BUILD DROP
SHOULDER COMPOSITION INLETS WITHOUT APRON.
SECTION X-X SECTION Y-Y

DROP INLET INSTALLATION IN EXPRESSWAY GUTTER

112

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
DROP INLET INSTALLATION IN
EXPRESSWAY GUTTER

SHEET 1 OF 1

846.02
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* CENTER FUNNEL DRAIN AND
APRON IN THIS LOCATION.

'NESTED' GUARDRAIL

GUARDRAIL
OFFSET BLOCK
AND POST

FUNNEL
AND DRAIN
SEE STD.820.01

L

SEE STD. 862.02— "
FOR POST AND
OFFSET BLOCKS

(ONE RAIL INSIDE ANOTHER)

\\\\\\\___SHOULDER
BERM

GUTTER

PLAN

51 | 5"6"| 2II | 50! 5:_611I 50, . | 2' | 5!_611I 5: .
T | N R
P.I
(SAG VERTICAL CURVE)
| o! | 51_611I 5' | 5' 5'.6" 2!
| | * | | P.I i i S i I
(CREST VERTICAL CURVE)

GUIDE FOR PLACING FUNNELS IN MINIMUM
LENGTHS OF SHOULDER BERM GUTTER
25'-0" 'NESTED' GUARDRAIL (ONE RAIL INSIDE ANOTHER)
6'-3" , 12'-6" 6'-3"
GUARDRAIL POST SPACING
e — : —— —
{ | | | | L | L | | | )
yi L | \
¢ : TOP OF
FUNNEL . | SHOULDER
! - ! BERM GUTTER
S R S S 3
- 1___ 1
| < T ; \\_FLOW LINE
| L _Tve____1 |
| | |
FUNNEL DRaIN -t _ 1 _ _ ]
— ~~—SEE STD. 820.01 FOR METAL FUNNEL

SECTION Y-Y

AND CONCRETE APRON

FUNNEL INSTALLATION IN SHOULDER BERM GUTTER

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

SHOULDER BERM GUTTER

ENGLISH STANDARD DRAWING FOR
FUNNEL DRAIN INSTALLATION IN

SHEET 1 OF 2

846.03
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a

E.O.L.

|
: | 1" OFFSET FROM BACK OF CURB DOWN GRADE VARIABLE SAG VERTICAL
. TO FACE OF GUARDRAIL POST.
< ; 0 FACE © 0 LENGTH
POST ' P EXPANSION
4 ' 1 oA JOINT REQ.'D ]
MATTING FOR | SHOULDER SHOULDER BERM 5 _,5'-6 . Vo 7 ' . 50
EROSION CONTROL \\\ | SHOULDER BE NN [ro' cTs} 56" | S8 __5"-6!1—jiry
h 846.01 { AT S s . e | P R PO L) Carraaul e
-~ | i — .” : ;' "l' 1 T t‘\"; SHOULDER BERM
ZL__SHOULDER BERM GUTTER AK<<§§§§§3 \ ( /3S: gggTE? STD.

STANDARD 846 .01

|
EARTH MATERIAN |

Lo

SECTION A-A
SHOULDER BERM WITH SHOULDER BERM GUTTER

1 3, |
| MIN.
OFFSET BLOCK —\

%

[
MATTING FOR [

POST

SHEET 2 OF 2

846.03

EROSION CONTROL \

EARTH MATERIAL

SECTION B-B

SHOULDER BERM WITH MATTING
FOR EROSION CONTROL

SHOULDER

EARTH MATERIAL /

12" FUNNEL DRAINS

Aj

(SEE PLANS)

\ METAL FUNNEL

STD. 820.01

PLAN VIEW

CONTINUOUS SHOULDER BERM GUTTER

N\METAL FUNNEL

STD. 820.01

$

12" FUNNEL DRAINS
(SEE PLANS)

MATTING FOR
EROSION CONTROL

A | B"—| A | E.O.L:
DOWN GRADE VARIABLE SAG VERTICAL
LENGTH
12'-6" & 105’-6" %
e 5 1561 2 EARTH MATERIAL 50' |5-67] 50 CONST.
kI O S —— =N DN
2131-u'?:?-.4': ELow [T
T N 7 A e
'--:- T T — =15/ SHOULDER BERM
1 L 1 N\ GUTTER STD.
846.01

EARTH MATERIAL

A

12" FUNNEL DRAINS
(SEE PLANS)

\\L—METAL FUNNEL A

STD. 820.01

PLAN VIEW

MIN. SHOULDER BERM GUT

\.METAL FUNNEL

STD. 820.01

$

12" FUNNEL DRAINS
(SEE PLANS)

MATTING FOR
EROSION CONTROL

TER
SYMBOLS

SHOULDER BERM GUTTER

R
BERM, SHOULDER BERM GUTTER AND FUNNEL N\ "\TTiNe For ERosion cothoL
DRAIN ADJACENT TO GUARDRAIL

@ PAVED SHOULDER

1-12

STATE OF
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SHOULDER BERM GUTTER

ENGLISH STANDARD DRAWING FOR
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GUARDRAIL
OFFSET BLOCK

GUARDRAIL POST

FRAME, GRATE(S) AND
DROP INLET (PLACE _X\

AND SEAL 1n" {_-

EXPANSION JOINT
AROUND FRAME)

SHOULDER BERM —————3%
GUTTER (SEE

STD. NO. 846.01)

N 4
SEE STD. 862.02 FOR —
GUARDRAIL POST AND |
OFFSET BLOCKS

T
T

* CENTER DROP INLET IN THIS LOCATION.

e —— —

—m—

5' 5'.g" 2’ 50’ 5'.6" 50’ |2’ 5'_6"I 5'
T N
— T T pax. T T
(SAG VERTICAL CURVE)
5' 5'-g" o

(CREST VERTICAL CURVE)
GUIDE FOR PLACING DROP INLETS IN

MINIMUM LENGTHS OF SHOULDER BERM GUTTER

PLAN
Y ] n 1 n 1 n
| 6'-3 , 6'-3 , 6'-3 |
TOTAL SHOULDER WIDTHS I GUARDRAIL POST SPACING
3’ GUARDRAIL
1" OFFSET FROM (STD. DWG)
MATTING BACK OF CURB 862.01)
FOR ///__TO FACE OF — — — —
EROSION GUARDRAIL POST = — — — 3
CONTROL “\J) —— — — ) — )
R
%
% DROP INLET DT
A N 311" | | /' BERM GUTTER
l‘,' 1

--—

~
l SEE TYPICAL

SECTION FOR

SHEET 1 OF 1

846.04

SHOULDER

COMPOSITION

PIPEL
Y

SECTION X-X

SEE STD.'S 840.20, 840.29 AND—/
840.37 FOR FRAME AND GRATE AS
INDICATED BY THE ROADWAY PLANS.

O

~FLOW LINE

“~—SEE STD.'S 840.17, 840.18, 840.19,
840.26, 840.27, 840.28, 840.35 AND
840.36 FOR DROP INLETS AS INDICATED

BY THE ROADWAY PLANS. BUILD DROP

SECTION Y-Y

INLETS WITHOUT APRON.

DROP INLET INSTALLATION IN SHOULDER BERM GUTTER

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.
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DIVISION OF HIGHWAYS

SHOULDER BERM GUTTER

ENGLISH STANDARD DRAWING FOR
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2 NOTES: = >

o5 Z 15" EXPANSION JOINT N <|<£<;':
SEE STD. 846.01 N CROSSWALK -
EES 2 CONSTRUCT STANDARD SIDEWALK 5' WIDE AND ( ) \ U_Eg?.-?".
E2_|Ii>: 4" THICK UNLESS OTHERWISE DENOTED ON PLANS. N oLz
IH2Ssm W gl
- ;530 PLACE A GROOVE JOINT 1" DEEP WITH 18" RADII ':("ln_:°g
Z=8eT IN THE CONCRETE SIDEWALK AT 5' INTERVALS. Z -, ou
OFXT= ONE 15" EXPANSION JOINT WILL BE REQUIRED AT 50' EoHI

;E:gf" u INTERVALS. A 15" EXPANSION JOINT WILL BE REQUIRED = .4

s= WHERE THE SIDEWALK JOINS ANY RIGID STRUCTURE. N E=

S [» — e

N SIDEWALK o
SEE STD. DWG. 848.05 FOR WHEELCHAIR RAMP LOCATION 0’0" | —
REQUIREMENTS AND CONSTRUCTION GUIDELINES. 2%

INTERVALS 4.0
e&'%}‘ip\::(@
%‘%" A X Z

V8" RAD SURFACE OF 4"21:‘4’45‘ =

SIDEWALK 15" EXPANSION JOINT > 2
m JOINT SEALER 5 -
Icf) Y-J r-J r-J Y d r-J Y-J4 r-J Y-J Lllls Llts 8

8H ?bv s..7 >":>"'\-7 "'s'.v w700 "’5" ) o X
w ? : ? r ? : ? = |a AN > J
=z T &8 " & e 5.8 s%..8 o <? <>t = <
O w 1M ol5 N = ;
= 9 Yo" JOINT WIDTH_”__ JOINT FILLER = Y = W
m> a \SIDEWALK ol =
o = = SIDEWALK THICKNESS 15" EXPANSION JOINT o H
> (SEE STD. 846.01) [a «»
n TRANSVERSE EXPANSION JOINT <
o 11]
huiet PLAN VIEW =
=g IN SIDEWALK Z E
m 2 » B
1o n
§ = 2 EXPANSION JOINT FILL 38" WIDE x 1" DEEP GROOVED OR - g
-3 / SAWN JOINT WITH JOINT 0 S
x> BUILDING / SEALING COMPOUND 0O
) , 5]
S WALL, ETC. %,_ . 18" RAD 18" RAD Z
/ A RO CH (T A SN SER NSRS Vol sy e
/ S AR S S S P S OR S U S LSS
\_PROPOSED ol ey e e e e el el
/ CONCRETE PROP. c3G L T e el -
7, SIDEWALK N CONG. PAVEMENT
SHEET 1 OF 1 SHEET 1 OF 1
DETAILS SHOWING JOINTS IN CONCRETE SIDEWALK
848.01 848.01




m
(o)
=3
Stz
DO
me 23
hqzz-—l::3>
RoFom
S _“z::‘;
ZI%O%
- —
T 59
OxXl=
5>
<3 [
wnA 1
o o
= N

AdAL SNIavd
LNONYNL AVM3AIHA
404 ONIMVHO QHVANV.LS HSITONI

SHEET 1 OF 2

848.02

*51_011

r———"'C

BUILD THIS PORTION OF DRIVEWAY PAVEMENT

ONLY AT LOCATIONS WHEN DIRECTED.

WIDTH OF DRIVEWAY \

* SIDEWALK TAPERS DOWN
5' BACK FROM DRIVEWAY.

*51_011

1 N
I % SIDEWALK
I (OPTIONAL)
1
DISSIPATE CURB !
BETWEEN THESE LIMITS
1
1
RADUIS 3'-0" OR 1
AS SHOWN ON PLANS

* SIDEWALK
(OPTIONAL)

1
DISSIPATE CURB

BETWEEN THESE LIMITS

£

DRIVEWAY TURNOUT
o
=
0
@

1
GRASS
AREA

1
<§

N
]

1
GRASS i:>
AREA

RADUIS 3'-0" OR
\\ AS SHOWN ON PLANS

CURB

&

/.

y 5"0)

15" EXPANSION JOINT,////

,f—-STREET PAVEMENT-—‘/

15" EXPANSION JOINT

2" DEEP_SAW CUT

EXISTING DRIVEWAY
PAVEMENT

PROPOSED DRIVEWAY
PAVEMENT

METHOD OF TIE IN

WHEN EXISTING DRIVEWAY PAVEMENT IS CONCRETE,
SAW CUT 2" DEEP JOINT AT THE POINT OF TIE-IN.
SAW JOINT PERPENDICULAR TO EDGE OF EXISTING
DRIVEWAY PAVEMENT.

DETAIL OF DRIVEWAY .

L——-—-C

PLAN

. VARIABLE (SEE SHEET 6" _2'-0

2 OF 2 FOR DRIVEWAY GRADES)

2,'

R S R MO I
R Y N T I 27 G o zeane
! | |21_6n Ae.7 -

\PROPOSED
VARIABLE |

PAVEMENT

/RADIUS 3'-0" OR AS
SHOWN ON PLANS

DRIVEWAY TURNOUT

BUILD THIS PORTION OF DRIVEWAY

PAVEMENT ONLY AT LOCATIONS
WHEN DIRECTED.

SECTION C-C

3
=P
k<
s2E
HE5C
SoGT
Z -~
L < L
FOZSOE
e
L
-
o<«
(@) D
= .+
o Ea
] WP
— 0

ENGLISH STANDARD DRAWING FOR
DRIVEWAY TURNOUT
RADIUS TYPE

SHEET 1 OF 2

848.02
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DESIRABLE DRIVEWAY GRADES

BERM

6" | A

B

*+2% GRADE WHEN
THIS IS SIDEWALK
LOCATION

* +2% GRADE WHEN THIS
IS SIDEWALK LOCATION

{  ROADWAY PAVEMENT

{ ROADWAY PAVEMENT

\ | -2% OR FLATTER -8% OR FLATTER = -;5— - -
® OR FLATTgR
DESIRABLE OR MAXIMUM DRIVEWAY GRADES
BERM A B
WIDTH . )
+STDEWALK LOCATION ' DIST GRADE DIST. GRADE
(DO NOT PLACE SIDEWALK ON 8' OR LESS 5'-0" +2%* 2-6 +5%
BERMS LESS THAN 6' WIDE.) 8' OR LESS 20" +6% 5'-6" +25%*
10’ 4'-0" +4% 5-6" +25%
12' & OVER 46" +4% 7'-0" +09*
MAXIMUM DRIVEWAY GRADES
BERM
6" A B 5'_0" 51_0H
*+2% GRADE WHEN * +2% GRADE WHEN THIS _—— -
THIS IS SIDEWALK IS SIDEWALK LOCATION _—— -
LOCATION +2§%— —
4% T T meeo
\\l/ 18T T T~k o
.2‘5% ~~ .

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
DRIVEWAY TURNOUT
DRIVEWAY GRADES
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% =2
] 8 ()
< SIDEWALK TAPERS DOWN <

= % 5' BACK FROM DRIVEWAY. <Z,:|<£§ .
I:‘ZH-C.-,’:UU, BUILD THIS PORTION OF DRIVEWAY PAVEMENT Hgoo_
me =3 ONLY AT LOCATIONS WHEN DIRECTED. LIy H=>
Z 4T o
=< < :f| EXPANSION JOINT ogw::
Do = -
I%JZ>§2I'I'I . kgigr DRIVEWAY WIDTH , /*5'-0" , Egé%%
- )
: Eoz | 7 / | 2" DEEP_SAW CUT wi-, oY
eIz : / *SIDEWALK | L" I e SOm<
FTERY I | | _ s xS o) oS- e
>:f| | * SIDEWALK (OPTIONAL) | 2 PrEs L . =~
EI<>|—| n ; (OPTIONAL) 1'-g" | = S = EXISTING DRIVEWAY [ P
CZ> " Z I 19" .Z g PROPOSED DRIVEWAY PAVEMENT I T
N L L PAVEMENT = o
— A
A = N\ 2 A METHOD OF TIE IN
§ GRASS © S WHEN EXISTING DRIVEWAY PAVEMENT IS CONCRETE,
x AREA w z SAW CUT 2" DEEP JOINT AT THE POINT OF TIE-IN.
(= > SAW JOINT PERPENDICULAR TO EDGE OF EXISTING
S IRCTEEN g 0 O O N DRIVEWAY PAVEMENT.
&
> Q~
m = &
% 2 (9& N g:)
L rd
=
o /**PERMISSIBLE CONSTRUCTION o -
- » JOINT WHEN SLIP FORMED = o
x
o H / AN = O w
DK O BEVEL CURB_TO <=£g
omd c e >
T s > STREET PAVEMENT MEET ROADWAY PAVEMENT ) VARIABLE (SEE SHEET 8" _2'-0 o=
o> % | 2 OF 2 FOR DRIVEWAY GRADES) A m
c =<z B e o T =
o O PLAN R n Tl B S %O
4 C o DETAIL OF DRIVEWAY I | ey ey, :r*v E =
e ———— il P
< X D ’ ~ Wl O
T2 2 2'-¢" \PROPOSED N >
meg = 2'-8" PAVEMENT - D
= = H
=
- D 12" 1'-8" DRIVEWAY WIDTH ,1'-6" 12" DRIVEWAY TURNOUT ‘,2 =)
—
TOP_OF CURB . TOP_OF CURB
8 | | N | | BUILD THIS PORTION OF DRIVEWAY g
5 PAVEMENT ONLY AT LOCATIONS w
= WHEN DIRECTED.
N 'E:_'v'.."'g-.,'v' . :E'.-.'.".:E'--"."..'E'.-.'.". "z'.-".-'.:z'--".-:.'z'.-.'.-:.'z'.-".-'..'z'-*".-:.'z'.-.'.-:.'z'.-".-'..'z'-- v'..'.'g-.,'v'..'.'g-._'v'..
! SECTION B-B
SECTION A-A
GENERAL NOTES:
*%NO CONSTRUCTION JOINT WILL BE PERMITTED IF FORMS
ARE USED TO CAST DRIVEWAY. SLIP FORMING OF CURB
SHEET 1 OF 2 AND GUTTER PERMITS THE USE OF CONSTRUCTION JOINT. SHEET 1 OF 2
848.03 848.03
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6"

DESIRABLE DRIVEWAY GRADES

BERM

| A

B

*+2% GRADE WHEN
THIS IS SIDEWALK
LOCATION

* +2% GRADE WHEN THIS
IS SIDEWALK LOCATION

¢

ROADWAY PAVEMENT | \ | -2% OR FLATTER ' -8% OR FLATTER -;é;"""~ -
OR FLATTER
DESIRABLE OR MAXIMUM DRIVEWAY GRADES
3" .8 BERM A B
WIDTH ] .

] *SIDEWALK LOCATION ' DIST GRADE D¥ST" GRADE

2 (DO NOT PLACE SIDEWALK ON 8' OR LESS 5-0" +2%> 2-6 +5%

» BERMS LESS THAN 6' WIDE.) 8' OR LESS 2'-0" +6% 5'-6" +2%*

S W 10’ 4'-0" +4% 5'-8" +2%*

2" 12' & OVER 4'-g" +49% 7'-0" +09*

MAXIMUM DRIVEWAY GRADES
BERM
6" A B 5’_0" 5!_011
*+2% GRADE WHEN * +2% GRADE WHEN THIS - -="
THIS IS SIDEWALK IS SIDEWALK LOCATION " -
LOCATION +2§%— -
__":\996—”’— 5'-0"
- == . _4_96 _____ - ]
{ ROADWAY PAVEMENT | \\y - T35~ -l

-2‘5% ~~.

STATE OF
NORTH CAROLINA
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DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
DRIVEWAY TURNOUT
DRIVEWAY GRADES
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TERMINATING POINT FOR
PROPOSED PAVEMENT

RADIUS AS SHOWN ON PLANS

GUTTER

CURB \\

GRASS AREA

://4{3/////////////////
SIS
/////////////////j,/
P R N N N N N R N R A IR
A /////////[,///f

/.
YNNI WYY YIS R ess

.

/4’/4/</(/,//,//,///’//ﬂ/A;,/’/,//,//

\
V\\§

.

D PSS
N\
\}
N

.

N D

SURFACE THIS AREA AS SHOWN
IN TYPICAL SECTION OF PLANS.

PARTIAL PLAN OF PAVED STREET TURNOUT

USE ON PROPOSED AND EXISTING STREET INTERSECTIONS OR MAJOR
TYPE COMMERICAL ENTRANCES.

PROPOSED CURB AND GUTTER

ROADWAY PAVEMENT

SECTION B-B

TOP OF CURB
ELEVATION

ROADWAY PAVEMENT

SECTION A-A

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
STREET TURNOUT

SHEET 1 OF 1
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ISOMETRIC VIEW

PAY LIMITS FOR CURB RAMP

NOTES:

1. DETECTABLE WARNING DOMES WILL COVER 2'-0" LENGTH AND FULL WIDTH OF THE
RAMP FLOOR AS SHOWN ON THE DETAILS.

2. DETECTABLE WARNING DOMES WILL CONTRAST VISIBILITY WITH ADJOINING SURFACE,
OR DARK-ON-LIGHT SEQUENCE COVERING THE ENTIRE RAMP.

RAMP WIDTH AREA IS VARIABLE
I y I

EITHER LIGHT-ON-DARK,

SIDEWALK SLOPES.

SIDEWALK SLOPES 0.04.

DETECTABLE WARNING DOMES

W A W+A+9" X B
© ®© ® © © © O 8 R A
E BASE_DIAMETER, 6 |o.0'| 6.8 [6.8"[6.0"**
2 C) C) C) C) C) 0.9"R TO 1.40"R 7 10.0° 7.8 7.3']6.5'**
w I 1 1 1 1
y TOP_DIAMETER OF NO LESS g6 {0.01 8.8 17.516.57"
5! L~"THAN 50% TO NO MORE 5' |2.0'] 7.8 7.8']5.0
zJ @©| THAN 65% OF THE BASE 5 |2.5'| 8.3 |8.1]4.8
b © © © 0 0 DIAMETER 5' |3.0| 8.8 |8.3]4.4
5 |3.5| 9.3 [s8.4'[4.1
© © © © © © 5 [a.0] 9.8 |8.6]5.8
4 5' |4.5 | 10.3° [8.7[3.4
5' 15.0'] 10.8' 8.9'| 3.1
B = X-(A+9")

B = DISTANCE FROM FRONT EDGE OF SIDEWALK
TO BACK POINT OF 12:1 (8.33%) SLOPE.
* BACK OF SIDEWALK DROP REQUIRED FOR ALL

** BACK OF SIDEWALK DROP REQUIRED FOR

w
SIDEWALK (5’ STD.)
3"R, ., 6" A B
| | UTILITY STRIP
DROP CURB 2' DETECTABLE , 0.02 gMIN.

(STD. 2'-6" CURB TNG DOMES | 0.08

MAX . 0.02 (NORM.
& GUTTER SHOWN w ) /_ ( )
|1 ' |

'y 12:1 MAX. RAMP
I X

SECTION B-B

1%

u—

4' MIN.

SIDEWALK 5' MIN. 4’ 5' MIN. TOP OF

CURB MIN. CURB
ELEVATION} TRANSITION DROP TRANSITION CURB
| CURB ; |
(l \l TTER

LARIABLE SLOPES NOT
SECTION A-A

TO EXCEED 10:1

SIDEWALK

EXPANSION JOINT

(SEE STD. 846.01) \

NOTE: A PORTION OF ONE OR BOTH RAMPS
MAY EXTEND OUTSIDE THE RETURN.
ol - EXPANSION JOINT
o
Ly SEE NOTE 1 o o , . | (SEE STD. 848.01)
(=] AAAIRNA 4 x 4
zg \/ i LANDING
m
[Z]% \
@b EXPANSION JOINT
(SEE STD. 846.01)
SIDEWALK
4' X 4' CLEAR SPACE R ///
MUST FALL WITHIN
CROSSWALK LIMITS.

(SEE NOTE 10)

S
2' MIN. CURB ~7 g

BETWEEN RAMPS

~

SEE NOTE 1

SEE_NOTES
2, 12 & 14

L L L L XD

PLAN VIEW

DUAL RAMPS
ANY RADIT
(4' MIN. FLOOR WIDTH)

5
=
k<
sE2,
=E59
| | EEE o | =2
SogT
Z LY
W=
FOIOEH
e
i
PELRZ
<:><:> D
= .+
fn Ea
"l we
- 0

CURB RAMP

ENGLISH STANDARD DRAWING FOR
PROPOSED CURB AND GUTTER

SHEET 1 OF 3
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3
4 SEE NOTE 4
6%9 -
SIDEWALK SIDEWALK
SEE f S
NOTE 12 ||< —_—
see Eg | o 4o vy
e NOTE 3 Eg ]
STOP LINE | IS _L—SEE NOTE 10

\g/ \g/
SIDEWALK

DETAIL SHOWING TYPICAL LOCATION OF CURB RAMPS

PEDESTRIAN CROSSWALKS AND STOP LINES FOR TEE INTERSECTIONS

ROADWAY

SIDEWALK

SEE NOTE 10

STOP LINE |

IDEWALK IPAN
. -tﬁ}l‘./i’s.

SEE NOTE 4

~

DETATL SHOWING TYPICAL LOCATION OF CURB
RAMPS, PEDESTRIAN CROSSWALKS AND STOP LINES

PLAN SYMBOL

FOR PROPOSED
CURB RAMP

;EE PROPOSED CURB RAMP W/ LANDING

PROPOSED OR FUTURE SIDEWALK

ALLOWABLE LOCATIONS

‘ | 4'-0" (TYP)

‘ SIDEWALK

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12
DIVISION OF HIGHWAYS

CURB RAMP

ENGLISH STANDARD DRAWING FOR
PROPOSED CURB AND GUTTER

SHEET 2 OF 3
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NOTES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

CONSTRUCT THE RAMP SURFACE TO BE STABLE, FIRM, AND SLIP RESISTANT. CONSTRUCT THE CURB RAMP TYPE AS SHOWN IN THE PAVEMENT MARKING
PLANS OR AS DIRECTED BY THE ENGINEER.

LOCATE CURB RAMPS AND PLACE PEDESTRIAN CROSSWALK MARKINGS AS SHOWN IN THE PAVEMENT MARKING PLANS. WHEN FIELD ADJUSTMENTS REQUIRE
MOVING CURB RAMPS OR MARKINGS AS SHOWN, CONTACT THE SIGNING AND DELINEATION UNIT OR LOCATE AS DIRECTED BY THE ENGINEER.

COORDINATE THE CURB RAMP AND THE PEDESTRIAN CROSSWALK MARKINGS SO A 4'x4' CLEAR SPACE AT THE BASE OF THE CURB RAMP WILL FALL
WITHIN THE PEDESTRIAN CROSSWALK LINES.

SET BACK DISTANCE FROM INSIDE CROSSWALK MARKING TO NEAREST EDGE OF TRAVEL LANE IS 4' MINIMUM.

REFER TO THE PAVEMENT MARKING PLANS FOR STOP BAR LOCATIONS AT SIGNALIZED INTERSECTIONS. IF A PAVEMENT MARKING PLAN IS NOT
PROVIDED, CONTACT THE SIGNAL DESIGN SECTION FOR THE STOP BAR LOCATIONS OR LOCATE AS DIRECTED BY THE ENGINEER.

TERMINATE PARKING A MINIMUM OF 20’ BACK OF A PEDESTRIAN CROSSWALK.

CONSTRUCT CURB RAMPS A MINIMUM OF 4’ WIDE.

CONSTRUCT THE RUNNING SLOPE OF THE RAMP 8.33% MAXIMUM.

ALLOWABLE CROSS SLOPE ON SIDEWALKS AND CURB RAMPS WILL BE 2% MAXIMUM.
CONSTRUCT THE SIDE FLARE SLOPE A MAXIMUM OF 10% MEASURED ALONG THE CURB LINE.

CONSTRUCT THE COUNTER SLOPE OF THE GUTTER OR STREET AT THE BASE OF THE CURB RAMP A MAXIMUM OF 5% AND MAINTAIN A
SMOOTH TRANSITION.

CONSTRUCT LANDINGS FOR SIDEWALK A MINIMUM OF 4'x4'" WITH A MAXIMUM SLOPE OF 2% IN ANY DIRECTION.
MEDIAN ISLANDS A MINIMUM OF 5'x5" WITH A MAXIMUM SLOPE OF 2% IN ANY DIRECTION.

CONSTRUCT LANDINGS FOR

TO USE A MEDIAN ISLAND AS A PEDESTRIAN REFUGE AREA, MEDIAN ISLANDS WILL BE A MINIMUM OF 6' WIDE.
TO PROVIDE PASSAGE OVER OR THROUGHT THE ISLAND.

CONSTRUCT MEDIAN ISLANDS
SMALL CHANNELIZATION ISLANDS THAT CAN NOT PROVIDE A 5'X5' LANDING AT THE TOP OF A RAMPS, WILL BE CUT THROUGH LEVEL WITH
THE SURFACE STREET.

CURB RAMPS WITH RETURNED CURBS MAY BE USED ONLY WHERE PEDESTRIANS WOULD NOT NORMALLY WALK ACROSS THE RAMP.
IS PLANTING OR OTHER NON-WALKING SURFACE OR THE SIDE APPROACH IS SUBSTANTIALLY OBSTRUCTED.

THE ADJACENT SURFACE

PLACE A 15" EXPANSION JOINT WHERE THE CONCRETE CURB RAMP JOINS THE CURB AS SHOWN IN ROADWAY STANDARD DRAWING 848.01

PLACE ALL PEDESTRIAN PUSH BUTTON ACTUATORS AND CROSSING SIGNALS AS SHOWN IN THE PLANS OR AS SHOWN IN THE MUTCD.

CURB RAMPS THROUGH MEDIAN ISLANDS, SINGLE RAMPS AT DUAL CROSSWALKS OR LIMITED R/W SITUATIONS, WILL BE HANDLED BY SPECIAL DETAILS.
CONTACT THE CONTRACT STANDARDS AND DEVELOPMENT UNIT FOR THE DETAILS OR FOR A SPECIAL DESIGN.
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CROSSWALK

CURB RAMPS AND EXISTING SIDEWALK

SEE NOTE 4

DETAIL SHOWING TYPICAL LOCATION OF CURB RAMPS

PEDESTRIAN CROSSWALKS AND STOP LINES FOR TEE INTERSECTIONS

SEE NOTE 10

STOP LINE |

SEE NOTE 4

DETAIL SHOWING TYPICAL LOCATION OF CURB
RAMPS, PEDESTRIAN CROSSWALKS AND STOP LINES

RESURFACING PROJECTS

% PROPOSED CURB RAMP W/ LANDING
FOR RESURFACING PROJECTS

EXISTING SIDEWALK

ALLOWABLE LOCATIONS
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CURB RAMP AND EXISTING SIDEWALK

NOTES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

CONSTRUCT THE RAMP SURFACE TO BE STABLE, FIRM, AND SLIP RESISTANT. CONSTRUCT THE CURB RAMP TYPE AS SHOWN IN THE PAVEMENT MARKING
PLANS OR AS DIRECTED BY THE ENGINEER.

LOCATE CURB RAMPS AND PLACE PEDESTRIAN CROSSWALK MARKINGS AS SHOWN IN THE PAVEMENT MARKING PLANS. WHEN FIELD ADJUSTMENTS REQUIRE
MOVING CURB RAMPS OR MARKINGS AS SHOWN, CONTACT THE SIGNING AND DELINEATION UNIT OR LOCATE AS DIRECTED BY THE ENGINEER.

COORDINATE THE CURB RAMP AND THE PEDESTRIAN CROSSWALK MARKINGS SO A 4'x4' CLEAR SPACE AT THE BASE OF THE CURB RAMP WILL FALL
WITHIN THE PEDESTRIAN CROSSWALK LINES.

SET BACK DISTANCE FROM INSIDE CROSSWALK MARKING TO NEAREST EDGE OF TRAVEL LANE IS 4' MINIMUM.

REFER TO THE PAVEMENT MARKING PLANS FOR STOP BAR LOCATIONS AT SIGNALIZED INTERSECTIONS. IF A PAVEMENT MARKING PLAN IS NOT
PROVIDED, CONTACT THE SIGNAL DESIGN SECTION FOR THE STOP BAR LOCATIONS OR LOCATE AS DIRECTED BY THE ENGINEER.

TERMINATE PARKING A MINIMUM OF 20' BACK OF A PEDESTRIAN CROSSWALK.

CONSTRUCT CURB RAMPS A MINIMUM OF 4’ WIDE.

CONSTRUCT THE RUNNING SLOPE OF THE RAMP 8.33% MAXIMUM.

ALLOWABLE CROSS SLOPE ON SIDEWALKS AND CURB RAMPS WILL BE 2% MAXIMUM.
CONSTRUCT THE SIDE FLARE SLOPE A MAXIMUM OF 10% MEASURED ALONG THE CURB LINE.

CONSTRUCT THE COUNTER SLOPE OF THE GUTTER OR STREET AT THE BASE OF THE CURB RAMP A MAXIMUM OF 5% AND MAINTAIN A
SMOOTH TRANSITION.

CONSTRUCT LANDINGS FOR SIDEWALK A MINIMUM OF 4'x4' WITH A MAXIMUM SLOPE OF 2% IN ANY DIRECTION.
MEDIAN ISLANDS A MINIMUM OF 5'x5' WITH A MAXIMUM SLOPE OF 2% IN ANY DIRECTION.

CONSTRUCT LANDINGS FOR

TO USE A MEDIAN ISLAND AS A PEDESTRIAN REFUGE AREA, MEDIAN ISLANDS WILL BE A MINIMUM OF 6' WIDE.
TO PROVIDE PASSAGE OVER OR THROUGHT THE ISLAND.

CONSTRUCT MEDIAN ISLANDS
SMALL CHANNELIZATION ISLANDS THAT CAN NOT PROVIDE A 5'X5' LANDING AT THE TOP OF A RAMPS, WILL BE CUT THROUGH LEVEL WITH
THE SURFACE STREET.

CURB RAMPS WITH RETURNED CURBS MAY BE USED ONLY WHERE PEDESTRIANS WOULD NOT NORMALLY WALK ACROSS THE RAMP.
IS PLANTING OR OTHER NON-WALKING SURFACE OR THE SIDE APPROACH IS SUBSTANTIALLY OBSTRUCTED.

THE ADJACENT SURFACE

PLACE A 15" EXPANSION JOINT WHERE THE CONCRETE CURB RAMP JOINS THE CURB AS SHOWN IN ROADWAY STANDARD DRAWING 848.01

PLACE ALL PEDESTRIAN PUSH BUTTON ACTUATORS AND CROSSING SIGNALS AS SHOWN IN THE PLANS OR AS SHOWN IN THE MUTCD.

CURB RAMPS THROUGH MEDIAN ISLANDS, SINGLE RAMPS AT DUAL CROSSWALKS OR LIMITED R/W SITUATIONS, WILL BE HANDLED BY SPECIAL DETAILS.
CONTACT THE CONTRACT STANDARDS AND DEVELOPMENT UNIT FOR THE DETAILS OR FOR A SPECIAL DESIGN.
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GENERAL NOTES:

IN THE 4" CONC. PAVED DITCHES, PLACE 15" EXPANSION JOINTS AT
30' INTERVALS AND AT ALL OTHER POINTS WHERE PROPOSED DITCHES ABUT
RIGID OBJECTS. PLACED GROOVED JOINTS 1" DEEP AT 10' INTERVALS
BETWEEN EXPANSION JOINTS.

CONSTRUCT WIDTH AND SHAPE OF PROPOSED 4" CONCRETE PAVED DITCHES
AS SHOWN OR AS DIRECTED BY THE ENGINEER.

FOR DITCH GRADES ABOVE 2% EROSION CONTROL, INSTALL MATTING
ON BOTH SIDES OF THE PAVING FOR A MINIMUM WIDTH OF 36" OR AS DIRECTED
BY THE ENGINEER.

VARIABLE

| VARIABLE — | ) 72
RE ] vaR. //\
:(!E % ANGLE

BASE DITCH OR
BERM DRAINAGE OUTLET DITCH

2!_0"

BERM DITCH

2'_0"

——— 3'_ 0"+ —m

30"t ——u

— MEDIAN DITCH

SHEET 1 OF 1

850.01

. JOINT SEALER — 2"
i | 1y
+ : 1r‘—1/a" RADIUS <<, $1/" RADIUS Y
|
! 1,, \_ JOINT FILLER !
JOINT SEALER

SHOWING GROOVED JOINT SHOWING EXPANSION JOINT

VARIABLE
B
1 ] L
J t I f I
=tD " 4" =tD
' — 4 [ o
I _ i

PART LONGITUDINAL SECTION OF PAVED DITCH
SHOWING 1'-6" CURTAIN WALL REQUIRED AT EACH END

* WHEN CURTAIN WALL FOR PAVED DITCH IS LOCATED ADJACENT TO A
DRAINAGE STRUCTURE AND THE PIPE FROM THE STRUCTURE INTERFERES
WITH THE 1'-6" DEPTH, THE DEPTH OF THE CURTAIN WALL MAY BE
REDUCED BELOW 1'-6" TO CLEAR THE TOP OF THE PIPE.

q"
A

MEDIAN OR BERM DITCH

1 6'-0" |

SHOULDER POINT

SIDE DITCH

12' VERTICAL CURVE

6!_0"

13'-0" TO SHO%DER POINT

12’ V.C. ROADWAY DITCH

STATE OF
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CONCRETE PAVED DITCHES
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5 18" RADIUS
> /
L4 N

AL
JOINT FILLER JOINT SEALER
SHOWING EXPANSION JOINT

,///r——L@" RADIUS

4——VAR

VARIABLE ]

BASE COURSE
SURFACE COURSE

5" MONOLITHIC CONCRETE ISLAND (SURFACE MOUNTED)

ON ASPHALT CONCRETE PAVEMENT
(USE ON ISLAND 4' WIDE OR GREATER)
. VARIABLE

134" RADIUS

9" s

SEE TYPICAL SECTIONS

\‘—‘JOINT SEALER

SHOWING GROOVED JOINT

PARTIAL LONGITUDINAL SECTIONS
OF PAVED ISLANDS

NOTE:

0.02 SLOPE .
a N\ B

SURFACE COURSE }

BASE COURSE BINDER COURSE
OR EXISTING PAVEMENT

5" MONOLITHIC CONCRETE ISLAND (KEYED IN)

ON ASPHALT CONCRETE PAVEMENT
(USE ON ISLAND LESS THAN 4’ WIDE)

KEY IN ON THE

LAST LAYER OF

PAVEMENT SURFACE T__
COURSE

FOR PAVEMENT DEPTH.i__

2" RADIUS—/
134" RADIUS

WHEN MONOLITHIC CONCRETE ISLAND IS ON TOP OF SURFACE

COURSE, DRIVE 40d SPIKES INTO SURFACE UNDER MONOLITHIC

CONCRETE ISLAND. STAGGER SPIKES ON 2' CENTERS

IN THE CONCRETE PAVEMENT (ISLAND) AND CONCRETE ISLAND

(MONOLITHIC) PLACE 15" EXPANSION JOINTS AT 30’

AND GROOVED JOINTS 1" DEEP AT 10' INTERVALS BETWEEN

EXPANSION JOINTS.

LINE UP THE JOINTS IN THE CONCRETE PAVEMENT (I

WITH THE JOINTS IN THE CURB OR CURB AND GUTTER.

FILL AND SEAL THE TOP 15" OF THE EXPANSION JOI
THE ENTIRE DEPTH OF GROOVED JOINTS WITH JOINT

FOR JOINTS IN THE CURB AND/OR CURB AND GUTTER,
STANDARD NO. 846.01

l VARIABLE

15" x 6" LONG DIA. DEFORM
BARS ON 24" C STAGGERED

.02 SLOPE
L2 N

EACH WAY.

INTERVALS

| ‘;;:éﬁJiaxﬁfd;“... — 2" RADIUS——J“‘.. .
5" MONOLITHIC CONCRETE ISLAND

(SURFACE MOUNTED) ON CONCRETE PAVEMENT

VARIABLE
JOINT SEALER
JOINT FILLER

4" CONC. COVER

— 0.02 SLOPE ——\
e T

SLAND)

NTS AND
SEALER.

CURB AND GUTTER
AS CALLED FOR ON
PLANS.

SEE SURFACING——\\\
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JOINT SEALER SEE DETAIL A PROPOSED MEDIAN ABUTS RIGID OBJECTS.
5885- 165" EXPANSION JOINT PROP. CONC. GROOVED JOINTS 15" DEEP AT 10’ INTERVALS
y PAVEMENT .
PAVEMENT 0.06 SLOPE EME BETWEEN EXPANSION JOINTS )
’/////F——- “‘\\\\\\ OF EXPANSION JOINTS AND 15" GROOVED JOINTS
s WITH JOINT SEALER.
VA
PROP. MONOLITHIC CONC. MEDIAN \ 14 J
< of | 9
INCIDENTAL STONE BASE
- com.ABC
TRANSVERSE SECTION FOR
CONCRETE PAVEMENT
VARIABLE SEE DETAIL A
PROP.
FLEXIBLE ERSEMEE#EXIBLE
PAVEMENT ‘//////r——— 0.06 SLOPE -—«\\\\\
Vs {
PROP. MONOLITHIC CONCRETE MEDIAN ‘t],zt—fz
< BASE 3" MINIMUM OR THICKNESS OF MATERIAL ABOVE -} <
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REFER TO STD. NO. 840.14 AND 840.15 FOR
CONSTRUCT THE CURB FACE

DRAINAGE STRUCTURE.

NOTES:

EARTH MATERIAL
WITH GRASS COVER

1'-6" CURB & GUTTER

1'-6" CURB & GUTTER
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-REFER TO STD. NO. 840.16 FOR GRATE AND FRAME.
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INSET "B”
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* THE 2" DIMENSION FROM FINISH GRADE TO THE
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SCHEDULE TO DETERMINE KEY-IN DEPTH.
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NOTES:

1.
2
3.
4. USE SPLICE LENGTHS EQUAL TO 20 TIMES THE

*

EVENLY SPACE HORIZONTAL REBAR
8"+1" UNLESS OTHERWISE NOTED.

. USE #4 BAR HORIZONTAL STEEL AND #4 OR #5

FOR VERTICAL CAGE.
SUBMIT CHANGES IN STEEL PLACEMENT OR SIZE
TO THE ENGINEER.

DIAMETER OF THE BAR.

REFER TO PLAN TYPICAL SECTIONS AND PAVEMENT
SCHEDULE TO DETERMINE KEY-IN DEPTH.
DIMENSIONS SHOWN ARE BASED ON A 2" MIN.
KEY-IN DEPTH.
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NOTE :

REFER TO PLAN SHEET AND/OR TYPICAL SECTIONS FOR PROPER BARRIER ORIENTATION.

*THE 2" OR 5" DIMENSION FROM FINSIH GRADE TO THE BASE IS A MINIMUM DIMENSION.
TO PLAN TYPICAL SECTIONS AND PAVEMENT SCHEDULE TO DETERMINE KEY-IN DEPTH.

REFER

GENERAL NOTES :

CONSTRUCT CONCRETE BARRIER OF CLASS 'AA’ CONCRETE. (SEE SECTION 854 OF SPECIFICATIONS).
CONSTRUCT EXPANSION AND CONTRACTION JOINTS AS SHOWN ON SHEET 2.
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-
o CROSS SECTIONAL VIEW g Ll
'h z X " " n = m D
= I CONNECTOR PIN 8" < % 2
#5 BAR EYE CONNECTOR " (s
n N> Yo ASSMEBLY 75' INTERVALS FOR 25' 0w
E FI'I’ % /  PRECAST BARRIER SECTIONS A (& w
Qg 5 \ ) —=i|[*- 12" EXPANSION T a A
n o N7 7 T1lp" | JOINT FILLER Swe
OU ____._;) _ & _ _\ 1" | ' " ZQH
=93 | L Ty —ANT VOID 1-6 -
o= > 8" A I WASHER 3" AREA (|TJ o .
_____ — —= , =
Q 2 E l —— = — s = — 7 1" /\T.ZSTK #5 BAR / 1'-4" . - '-zl- 5
m= 5" / Y11s — I\ T _L_’ EYE CONN. 2.8 » =
- & 2" \ 2w
-
m m " n 0 m
o T 5 ] FILL W/NON-SHRINK JOINT CONNECTOR PIN — =
o ~ 9" o~ NON-RUSTING GROUT FILLER W
> 7" CLASS 'AA’ CONCRETE 5000 psi @ EACH 71,211 m
= JOINT LOCATION N | <
3 | S
= u
NOTE: FILL ' qlan
- PLAN OF BONDED CONNECTION OF PRECAST UNIT COMPLETELY THROUGH e 1"-11%" o o
BARRIER SECTION
T S = BARS T
SHEET 5 OF 8 JOINT FILLER DETAIL SHEET 5 OF 8
857.01 #5 BAR 857.01
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"+

5"1

4 BOLT

1.8

SLQ"I SLQ"I

THREADED STEEL INSERT
WITH 728" X 234"

SOLID BOTTOM TO FIT
BOLT WITH ROUND WASHER

DETAIL A

INSERT ASSEMBLY

GUARDRAIL END SHOE
SEE STD. DWG. 862.02

£ SUARDRATL anp

INSERT.AEEEM§EY"‘ -

78" X 234" BOLTS
WITH ROUND WASHERS
FOR ATTACHING
GUARDRAIL END SHOE
TO BARRIER.

CLASS 'AA’
CONCRETE

LN

134" OFFSET

Lo e 0

A

#5 "S" BAR

SEE DETAIL A

PART SECTION
OF BARRIER

THRU END SHOE SECTION AND

4 BOLT

INSERT ASSEMBLY

31,2"

14" DIA. HoLes — ]

31,2"

10”

NOTES FOR 4 BOLT HOLD DOWN PLATE
USE A 14" HOLD DOWN PLATE AND

FOR 78" BOLTS (TYP.) 7, ®

FOR GUARDRAIL ANCHOR ASSEMBLY.

14" HOLD-DOWN PLATE J

DETAIL B
4 BOLT HOLD DOWN

PLATE

CLASS 'AA’
CONCRETE

[ NS R N

GUARDRAIL END SHOE et
SEE STD. DWG. 862.02 .

£ cuamonar._anp BoLT

78" BOLTS WITH

ROUND WASHERS FOR
ATTACHING GUARDRAIL Y O T b s
END SHOE TO BARRIER. ) R

134" OFFSET

USE HOLD-DOWN PLATE WHICH CONFORMS TO
AASHTO M270 GRADE 36. AFTER FABRICATION,
HOT DIP GALVANIZE THE HOLD-DOWN PLATE

IN ACCORDANCE WITH AASHTO M111.

AFTER INSTALLATION, BURR THE EXPOSED THREAD

OF THE BOLT.

FORM OR DRILL THE 114" DIA. HOLES
WITH A CORE BIT. IMPACT TOOLS

WILL NOT BE PERMITTED.
CONCRETE DAMAGED BY THIS WORK

TO THE SATISFACTION OF THE ENGINEER.

134" OFFSET
#5 "S" BAR

14" HOLD-DOWN
PLATE

114’ DIA. HOLE (TYP.)

PART SECTION

OF BARRIER

THRU END SHOE SECTION AND
4 BOLT HOLD DOWN PLATE

4 - 78" DIA. BOLTS WITH NUTS AND WASHERS

REPAIR ANY
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CLASS 'AA’ CONCRETE

BACK OF

THREADS BURRED
AFTER ASSEMBLY

BARRIER

11/2”

sgr \ |

3% n

#5 REINF. BAR——}L‘C>I
(EYE CONNECTION)

GROOVE END AND
PIN & EYE CONNECTION DETAILS

— CONNECTOR PIN
ASSEMBLY 3'-1"
OR
#8 (1" DIA.)
STEEL REINF.
BAR 3'-3"

SHEET 7 OF 8
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-

31/211

11g"

N

0.165"
///r_THICK

PLAIN GALVANIZED

" 1/8" 3"
1" HEX NUT
— %
BAR (ASTM A-36)
1" DIA. STEEL x
= 3'-1"1
—_—

CONNECTOR PIN
ASSEMBLY

OPTION #1
GALVANIZE ALL PARTS IN ACCORDANCE
WITH ASTM A-153 SPEC.

1"6” i

1'-10"

6" MIN—I
|

REINFORCING BAR 128" RAD: 524"

GALVANIZE REQUIRED—X

DETAIL OF REINFORCING EYE BAR

STEEL WASHER

FOR 1" PIN

#8 (1" DIA.)

STEEL REIN-
FORCING BAR

#8 REINFORCING

STEEL

BAR

CONNECTOR PIN

OPTION

#2

GALVANIZE ALL PARTS IN ACCORDANCE

WITH ASTM A-153 SPEC.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
PRECAST REINFORCED CONCRETE BARRIER
41" SINGLE FACED
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_.N\mm WAL wcl :N\mh wAS

. =

1 % j — i—ffi—] ° -

@ " " - | " 2 | _ >

VAR N 22N © X | A

INJINY & / © =2

5

CONNECTOR PIN

ASSEMBLY
SEE SHEET 7

FINISH
GRADE

\ uClk AN WAL
a
<
0@
e

u® ' u6

2

CONNECTION

BARRIER SECTION NO.

#5 BAR EYE
| ~— CONNECTOR PIN

5000 PSI GROUT

ASSEMBLY

=

CLASS 'AA’ CONCRETE

)

BARRIER SECTION NO.

=

e

|

|

|

i

/
C

NOTE: SEE SHEET 7 FOR DETAILS OF

1
1'-10" /l/

CONNECTOR PIN ASSEMBLIES
JOINT VIEW ELEVATION

#5 BAR EYE
CONNECTION

(

STATE OF 1-1e

NORTH CAROLINA
DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS
RALEIGH, N.C.

ENGLISH STANDARD DRAWING FOR

PRECAST REINFORCED CONCRETE BARRIER
41" SINGLE FACED
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MEDIAN HAZARD L
A
STRUCTURE ANCHOR UNIT 15:1 TRANSITION IMPACT ATTENUATOR PAVED SHOULDER -
/ \\ PARALLEL T0 LANE | [ SHo

T —
(SEE SHEET 2) = —

|—PAVED SHOULDER

SINGLE FACED PRECAST CONCRETE
—— Z BARRIER SEE STD. DWG. 857.01
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GUARDRAIL APPROACH

TREATMENT AS REQUIRED OFFSET
FOR CUT OR FILL. SEE NOTE
0'-0" TO 3'-8" MIN.
12"-8" 12' MIN 5'-6" DESIRABLE
DESIRABLE

v LoD
I__ t:%ﬂ]\

POST SPACING 6'-3" WHEN OFFSET —-I
DISTANGE FROM FACE OF OBSTRUGTION
TO FACE OF GUARDRAIL IS 5'-6" OR
GREATER. SEE NOTE.

NOTE: WHEN OFFSET DISTANCE FROM FACE OF OBSTRUCTION TO FACE OF
GUARDRAIL IS BETWEEN 3'-6" AND 5'-6", BEGIN 3'-11%" POST
SPACING AT A POINT 25' BEFORE REACHING THE OBSTRUCTION
AND CARRY THROUGHOUT ITS LENGTH. IF THE OFFSET IS LESS
THAN 3'-8" USE CONCRETE BARRIER.

DETAIL OF RIGHT SIDE GUARDRAIL AT UNDERPA

=Y = X

MEDIAN WIDTH

SHOULDER (VAR. DITCH (VAR.) SHOULDER (VAR.)
SHOULDER SLOPE
SHOULDER SLOPE
PER PLANS (10:1 DITGH SLOPE PER PLANS (10:1
OR FLATTER) OR FLATTER)

— L~ INLET & PIPE REQUIRED
WHERE DITCH CANNOT BE
GRADED TO DRAIN.

SECT. XX

MEDIAN WIDTH

SHOULDER SLOPE PER PLANS
(10:1 OR FLATTER) \

SECT. YY

| MEDIAN WIDTH |

SHOULDER SLOPE PER PLANS
(10:1 OR FLATTER)

MEDIAN HAZARD

1" _OFFSET
(TYP.)

—

ct by
SECT. ZZ

SINGLE FACED PRECAST CONGRETE
BARRIER SEE STD. DWG. 857.01

DETAIL OF MEDIAN TREATMENT AT UNDERPASS
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-

1 IMPACT ATTENUATOR

15:1 TRANSITION

15:1 TRANSITION

IMPACT ATTENUATOR

TYPE 350

TYPE 350

\— SIGN SUPPORT

USE 3'-11%" POST SPACING ON THE 50’ OF GUARDRAIL PARALLEL TO LANES AND 6'-3" POST SPACING ON 15:1 TRANSITION SECTIONS.

NOTE SPECIAL LAYER OF PAVEMENT

GRADE MEDIAN IN THE VICINITY OF THE SIGN SUPPORT AS ILLUSTRATED IN THE ROADWAY STANDARD DRAWINGS (STARDARD 862.01 SHEET 1 OF 11).

MEDIAN WIDTH

SHOULDER SLOPE PER PLANS
(10:1 OR FLATTER)

SECT. YY

DETAIL OF

ARDRAIL AT MEDIAN

MEDIAN WIDTH

SHOULDER SLOPE PER PLANS

(10:1 OR FLATTER)

SIGN SUPPQ

¢
N~
g.0" | | [ &0
| 1
|
cht)
SECT. 77
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, L¥*x 28' MIN.
STRUCTURE_ANCHOR 50:1 OR FLATTER FLARE RATE GUARDRAIL ANCHOR UNIT |3' 25
ONIT PARALLEL TO LANE TYPE 350 (50:1 TAPER)

AREA TO BE PAVED ONLY WHEN

3'

| TAPER

8:1 PAVEMENT TAPER

10’ PAVED

SHOULDER

2'-4' PAVED
SHOULDER

4' OFFSET

AREA TO BE PAVED ONLY WHEN

/ MEDIAN PAVED SHOULDER IS 10" /AS SHOWN ON PLANS

PAVED SHOULDER WIL

INIWIIVId TIVHAHVNO
HO4 ODNIMVHQ QHVANVLS HSITON3

=—,',gﬂﬁi

STRUCTURE ANCHOR |
UNIT PARALLEL TO LANE

L

STRUCTURE ANCHOR |
UNIT PARALLEL TO LAN

-— T T T T T
VARIABLE LENGTH S s == 7 20:1 TAPER <
| M-350 | o257 L2 T
[ | FLARE { '
i N ey

SHEET 3 OF 12 |

862.01

10' PAVED

SHOULDER
DIMENSIONS FOR LENGTH OF GUARDRAIL APPROACHING DUAL LANE BRIDGES
ALk -L1- -L2-
MEDIAN WIDTH
70 MPH 60 MPH 50 MPH 70 MPH 60 MPH 50 MPH DIM.
30’ 300.0’ 250.0' 150.0' 187.5' 162.5' 137.5' 80.0'
36’ 300.0' 250.0' 150.0' 212.5' 187.5' 137.5' 60.0'
40' & ABOVE 300.0' 250.0' 150.0' 212.5' 187.5' 137.5' 40.0'

NOTES:

GUARDRAIL LENGTHS.

* MINOR VARIATION TO THE 25'-0” DIMENSION IS PERMISSIBLE TO ACCOMODATE THE 12'-6" IN

* *NO GUARDRAIL IS REQUIRED ON THE TRAILING END WHEN THIS DISTANCE EXCEEDS CLEAR ROADSIDE
RECOVERY AREA FOR THE APPROPRIATE DESIGN SPEED.

* % %k

BASED ON "X" OF 12’

USE FLARE RATE AS THE CONTROL IF THE "X" DISTANCE IS NOT OBTAINED.
SHOULDER WIDTHS IN THE HIGHWAY DESIGN BRANCH MANUAL, PART 1,

("X" IS BASED ON
1-4B, F1A).

"N"= DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL WHERE GUARDRAIL IS PARALLEL TO LANE.
THE DESIGN LAYOUT FOR LENGTHS SHOWN ON THIS STANDARD ARE MINIMUM DESIGN LENGTHS.

SEE SHEET 1 OF 12 FOR SECTIONS XX, YY

SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS

DETAIL OF GUARDRAIL APPROACHING DUAL LANE BRIDGES

SHOULDER

2'-4' PAVED
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% =
o (@
= L 28' MIN. =
Stz STRUCTURE << <;£
DO ANCHOR UNIT 50:1 OR FLATTER FLARE RATE GUARDRAIL ANCHOR UNIT 3’| 25' ZEE
|:E H T ey PARALLEL TO TYPE 350 (50:1 TAPER) | TAPER = g o®
m2_ 23 2 1 23 So§T=
_<d->» Ty = _—
®oFo4| 00O OoP-————l—————————— - i ~ — _ _ _ SHOULDER LINE—— _ 2, -
T o3 Om g @ E 8 B B B & g & & & & & d i ki e — e q W 2w o
- -HZ% / N X* X*+1' IEOéOQ)
—r-f=) =0
Zegr T _/ wi, oY
=Hol T
OEEJE EDGE OF LANE 22:':0(-22::
23 B l N E3
w = ] o=
o ) STRUCTURE " w e
= N —_—————— —x\— —————————————————————————————————————————————— = ()
/EDGE OF LANE -
( 1N X* X*+1'
N § 8§ 8§ F E @ T ¢+ ¢ o e Ty q e ——————— — — — — SHOULDER LINE —
m{, P ———————————— e — e ———— _— (a s
= 3'] 33 2':r o
' <) STRUCTURE | | L =
c - ANCHOR UNIT 50:1 OR FLATTER |GUARDRAIL ANCHOR UNIT|3' 25' =
> 7) PARALLEL TO | FLARE RATE TYPE 350 (50:1 TAPER)| ' TAPER g w
= T LANE L 1 28' MIN. - =
o » =
D &8 <O
> x> o<
-l = —
r )U> GUARDRAIL INSTALLATION AT BRIDGE APPROACHES g o
T FOR TWO-LANE, TWO-WAY TRAFFIC <C
1 H
- o *U§E"FLARE RATE AS THE CONTROL IF THE "X" DISTANCE IS NOT OBTAINED. "L" APPROACH LENGTH (FT.) "L1" TRAILING LENGTH (FT.) % |:I|
> =) ( X IS EASED10N1 SHOULD1ER WIDTHS IN THE HIGHWAY DESIGN BRANCH DESIGN DESIGN YEAR ADT CURRENT YEAR ADT DESIGN YEAR ADT CURRENT YEAR ADT < <
o MANUAL, PART 1, 1-48, F1). S(':"f,'lf_l[; OVER | 10071-| 400- | UNDER |[ OVER | 1001-] 400- | UNDER - -
ms= "N"= DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL WHERE GUARDRAIL IS 2000 | 2000 | 1000 | 400 }] 2000 | 2000 | 1000 | 400 a
- ; PARALLEL TO LANE. 70 362.5' | 362.5' | 350.0' | 287.5' ||187.5' |187.5' |175.0' | 75.0' I
"z1 o) SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS 60 300.0' | 287.5 |275.0' |225.0' || 137.5' | 137.5'|100.0' | 75.0' ‘,2 g
r ! ' ' r ] ’ r —
r 50 212.5'| 212.5' | 200.0' | 162.5' || 87.5' | 75.0'| 75.0' | 75.0 ST
o 40 175.0' | 150.0' | 137.5' | 112.5'|] 75.0' | 75.0'| 75.0' | 75.0' =
X [N1]
* ! 1] 1] ' ] ] [} !
X 8 6 4 4 8 6 4 4
SHEET 4 OF12 . SHEET 4 OF12
862 01— LENGTHS AND OFFSETS FOR PROPOSED ARDRAIL AT TWO LANE - TWO WAY LOCATIONS 862.01
u u
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L
50:1 OR
STRUCTURE ANCHOR LINII| FLATTER |GUARDRAIL ANCHOR UNIT
PARALLEL TO LANE |FLARE RATEI TYPE 350 (50:1 TAPER)
B EDGE OF BERM
A-d— ______ Y A .
______________________ LA A a1 a 0 n:aszzanpnann il il
BERM S SIDEWALK (PROP. OR FUT.) SIDEWALK SIDEWALK (PROP. OR FUT.) S BERM
2'-‘9" CURB & GUTTER—/ . APPROACH SLAB <
[
APPROACH SLAB—— g"
? OACH S /—2'-6" CURB & GUTTER
BERM 5_ SIDEWALK (PROP. OR FUT.) SIDEWALK SIDEWALK (PROP. OR FUT.)S  BERM
e T T T I T I T Y Y Y Y YT T T T AT T _____:j _______________
A—= B

EDGE OF BERM

GUARDRATL ANCHOR UNTI 50:1 OR _| STRUCTURE ANCHOR UNIT

PARALLEL TO LANE

TYPE 350 (50:1 TAPER)| FLATTER
FLARE RATE

L

MINIMUM GUARDRAIL LENGTHS "L" REQUIRED AT
BRIDGE APPROACHES ON 2'-6" CONCRETE CURB
AND GUTTER ROADWAYS

DESIGN SPEED (MPH) e
40 150"
50 225'

NOTE: "L" VALUES ARE BASED ON NO HAZARDS
OTHER THAN END OF BRIDGE BEING
PRESENT WITHIN THE CLEAR ZONE.

SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS.

SIDEWALK

=

2

VARIABLE
i i SIDEWALK
SECTION A-A
| VARIABLE | Berm i
SECTION B-B

SIDEWALK
% 1] N\

STANDARD GUARDRAIL PLACEMENT AT BRIDGES WITH 2'-6" CONCRETE CURB AND GUTTER

1-12

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ENGLISH STANDARD DRAWING FOR
GUARDRAIL PLACEMENT
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=T TOTAL TOTAL =P
< SHOULDER SHOULDER L

= P WIDTH WIDTH <= .
|:E"'gn>:°m N ,3 N, .3 ch.')o.
mo _|—| v o Ll—_ln_l—'z
mz_,T% EDGE OF EDGE OF coxT
%0§§;H LANE LANE uJEEu.I“
SM= FOZO
o VARIABLE SLOPE e~
=T %2R — P S——! . P
=3 T~ ~ -~ N, O
o232 I I~ cE5Z
. §;‘> - - LNORMAL DITCH SLOPE ST A
">
<0 M -
Zr=an I~ =
=z R FILL SECTION CUT SECTION - O
"N"= DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL WHERE GUARDRAIL IS PARALLEL TO LANE.
m WARRANT POINT .
o & LENGTH OF NEED 28'-0" MIN. L -
;c, = PAY LIMITS GUARDRAIL ANCHOR UNIT TYPE 350 3'-0f 25'-0" < ﬁ
3= 50:1 TAPER o &
w
§ 3 N Y Co et T Tt T T T T mmmm e = 2
— = 9 SHOULDER LINE - o
= =~ —
-g T8 g B B B _B _§ DR SPSRR . =)
> %’ % _________ i
: o _____9 | _ =z ... ... .Y g -]
= -
> 5 <
() o L ' ' =
m 2 LEDGE OF LANE 2' OR 4’ PAVED SHOULDER n ﬂn'-'
= = 10’ PAVED SHOULDER T
w
E w 4=m TRAFFIC = g
= ]
DETAIL OF BEGINNING OF GUARDRAIL IN CUT OR FILL SECTION
SHEET 6 OF12 | SHEET 6 OF12
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*500' TO 5280’ FROM BRIDGE

PROVIDE GUARDRAIL BREAKS

ON 5280’ INTERVALS

PAVED SHOULDER WIDTHS

/!_AS SHOWN ON PLANS

vt

Al
MEDIAN 30" . 36' MEDIAN
HAZARDS = =
—6' 30’ - 36’ MEDIAN "y 20'-0" - —6'
6 - 30" - 36" MEDIAN 6 - /-cAT 1 6
—_ 7 +
¥ 17T T T ¥ ¥ ¥ ¥ F 77 ¢ ¥ f ¥ ¥ ¥ ¥fr¥frfrryrrrrrr ey rr T Fy T ¥ T 8 0 § § [ T~ ¥ ¥ ¥ F T T F ¥
GRASS GUARDRATL_ANCHOR UNIT SUARDRATL ANCHOR LNZT L GRASS
TYPE 350 (50:1 TAPER ;
PR h_E & & A& & § & 4 B & & & & b 3 B B A e paz B H B § B B A B & & B & & 3 & & § & B § b b & b & & & b B & H & & § b
_——— / !
- CAT-1—/ 20'-0" L g’ -—) -6’
-—) -—)
- — [ /
DETAIL AT UNDERPASSES mwnwwwmwmm&lb/
AS SHOWN ON PLANS
* GUARDRAIL OPENING MAY BE SPACED AS CLOSE AS 350 FT. FROM STRUCTURE IF NECCESSARY TO ALLOW MOWER ACCESS TO MEDIAN
) . . PAVED SHOULDER WIDTHS
i *500' TO 5280' FROM BRIDGE PROVIDE GUARDRAIL BREAKS ON 5280’ INTERVALS 26 SHOWN ON_PLANS
b 4
] | Al
<= <= 20 - 36 MEDIAN
—6' - 30’ - 36' MEDIAN 6 = 20'-0" /-cAT-1 ~6'
| | L f
S T Yy F T T T Y T ¥ ¥ T V(T ¥ ¥ ¥ ¥ F ¥ T ¥ ¥ ¥ ¥ ¥ ¥ F T 7Y T ¥ T ¢ F § < T T ¥ F T T 7 ¢ F 3
STRUCTURE_ANCHO :1 TAPER GUARDRAIL_ANCHOR UNIT Y
GRASS < ,GRASS
/ TNETS PARALLEL [OR FLATTER s R (20:1 i) / TYPE 350 (50:1 TAPER
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GUARDRAIL .
NOTES: |
— 11 17 4' OFFSET
SHOP CURVED GUARDRAIL IS DEFINED AS HAVING A RADIUS H~ = 1
OF 150’ OR LESS. =
Sla
WHEN RADIUS IS LESS THAN 20' REFER TO SHEET 8. g,i N :
|~ g
WHENEVER SHOP CURVED GUARDRAIL IS USED AS AN ANCHOR Sl Jd11
AND THE RADIUS IS FROM 20’ TO 75', USE A MINIMUM <2
LENGTH OF 50' OF SHOP CURVED GUARDRAIL AND FLARE a5 91|
WITH AN AT-1 ANCHOR UNIT. REFER TO DETAIL 1. <o o | |
]
WHENEVER SHOP CURVED GUARDRAIL RADIUS IS MORE THAN w1 |
75', REFER TO DETAIL 2. aE 111
o A |
MAINTAIN CLEAR SIGHT DISTANCE.

‘R' IS GREATER THAN 75' (SEE NOTES)
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DRIVEWAY

CAT-1
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TYPE 350 (50:1 TAPER)|

DETAIL-3
DIVIDED HIGHWAY

NOTE:

DRIVEWAY

| GUARDRAIL ANCHOR UNIT|| || GUARDRAIL ANCHOR UNIT |
rTYPE 350 (50:1 TAPER5| | TYPE 350 (50:1 TAPERSl

DETAIL-4

UNDIVIDED HIGHWAY

GUARDRAIL TREATMENT AT DRIVEWAYS
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6'-3" SPACING _ PAY LIMITS . 6'-3" SPACING
OR ANCHOR ASSEMBLY
; WEAKENED WOOD POST (TYP.) GUARDRATL OR ANCHOR ASSEMBLY
(MIN. OF 50 OFFSET BLOCKS POST (MIN. OF 50
APPROACH LENGTH | j——— Low FILL cuLveRT | APPROACH LENGTH
OR MIN. 25 (OR ANY LOCATION WHERE FULL OR MIN. 25
TRAILING LENGTH | | 'LENGTH POST CAN NOT BE USED) | TRAILING LENGTH
REQUIRED) . REQUIRED)
ks | T ‘Ir I 1 i :n T I p—
‘ NESTED W-BEAM RAIL ‘ [ ] |L‘ XNESTED W-BEAM RAIL ‘
SIX SPACES @ 6'-3" = 37'-6" SIX SPACES @ 6'-3" = 37'-6"
PLAN
100' (TWO W-BEAM RAILS, NESTED)
25'-0" , 12'-6" , ONE 25’-0" LENGTH OR \ 12'-6" \ 25'-0"
gl
SINGLE TWO 12'-6" LENGTH
W-BEAM SINGLE
RAIL W-BEAM
RAIL

§ BAIL = === ==
= = - =
| g TEe
£
w
=0
LOW FILL CULVERT xS
(OR ANY LOCATION WHERE FULL o=
8" LENGTH POST CAN NOT BE USED)
A-<J ‘ CLEAR (TYP.) C el ‘
STANDARD POSTS AND 6'-0" LONG WEAKENED WOOD POSTS WITH TWO WOOD OFFSET BLOCKS STANDARD POSTS AND
ROUTED OFFSET BLOCKS ' ' ROUTED OFFSET BLOCKS
ELEVATION
25'-0" GUARDRAIL SPAN
58" DIA. BOLT 8" g" g" 6"
NESTED WITH WASHER l‘—‘l
W-BEAM W6 X 8.5 34"
|/ DIA.
LAPPED NESTED 3, ! J
W-BEAM-RAILS s - — ‘T'l -
8 !
\| I|| || GENERAL NOTES:
DOUBLE WOOD I il 1. LAP RAIL IN THE DIRECTION OF TRAFFIC FLOW. _
: OFFSET BLOCKS —/ | ‘k_ R N DR = B 2. SEE ROADWAY PLANS FOR LOCATIONS AND CONTINUATION OF RAIL OR END SECTIONS.
b NO POST | I | 3. 25'-0" SPAN: POSTS MAY BE ELIMINATED SUCH THAT A MAXIMUM OF ONE RAIL
BOLT |
'-0" CLEAR SPAN.

. MINIMUM DISTANCE OF 5 FEET BEHIND THE GUARDRAIL SHOULD BE CLEAR OF ANY
FIXED-OBJECT HAZARDS THAT COULD SNAG AN IMPACTING VEHICLE

; \||I' o W |( ,'\ SPLICE IS LOCATED WITHIN THE UNSUPPORTED LENGTH. A 25'-0" LENGTH OF
| ll L [ NESTED W-BEAM RAIL MAY BE USED TO ELIMINATE A SPLICE WITHIN THE
16" DIA _______-'J-'-L*___
HOLES T | 4
I
|

SPLICE BOLTS
(TYP.)
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OFFSET BLOCK

WEAKENED —/ |
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VARIABLE . I 3'
‘ VARIABLE | 3’
10’ PAVED | VARIABLE EéS?ﬁL ‘
SHOULDER ! ' v/
AN GUARDRAIL POST HOLE 10' PAVED_| VARIABLE | éfﬁ.
(SEE NOTE) SHOULDER 3N
GUARDRAIL POST HOLE
(SEE NOTE)
SURFACE COURSE CONCRETE
SHOULDER] gps.
| EMUL
. RO ¥
°° o - a° :-‘:G%:- ::.0.'?.‘5 y
III '.G-‘.' :D,' < 9.0

/@ASE course I
o J (.
o EARTH mu
o m
o m
I _ul m
IL_u

FLEXIBLE PAVED SHOULDER CONCRETE PAVED SHOULDER

///////| EARTH MATERIAL

NOTE:

WHEN WOODEN GUARDRAIL POSTS ARE USED, DRILL HOLES THROUGH EARTH MATERIAL AND BASE
COURSE.THE POST MAY THEN BE DRIVEN TO THE PROPER DEPTH. DRILL THE HOLE OF SUFFICIENT
SIZE TO ACCOMMODATE THE PARTICULAR POST BEING USED. BACKFILL AND TAMP HOLES USING THE
EXCAVATED MATERIAL.
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GUARDRAIL ANCHOR UNIT TYPE 350 (50:1 TAPER)

UNIT TERMINAL 1'-0"
A BERM
I BERM | FACE OF GUARDRAIL IS
| 111" FLUSH WITH FACE OF CURB 0(/7.8
{0p
M e
| 1'-11"
ROADWAY
32 \ ROADWAY o —|
I\> — I\
Sl ?'\-\’\’ §|
SECTION D-D SECTION C-C
¢

STATE OF
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1 FT. OFFSET FROM

FACE OF GUARDRAIL @ TERMINAL

BERM

2'-6" CURB|AND GUTTER

ROADWAY L ¢
GUARDRAIL AT FACE OF CURB

GUARDRAIL ANCHOR UNIT TERMINAL

2 //_.12'
' 4

|vv.+

1'-11"

SECTION C-C

GUARDRAIL ANCHOR UNIT TYPE 350

ROADWAY |

(NO 50:1 TAPER REQUIRED)

ENGLISH STANDARD DRAWING FOR
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BERM

GUARDRAIL TREATMENT AT CURB AND GUTTER
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BUTTON HEAD

BOLT (10" LONG

THRU RAIL AND
POST WITH NUT

AND STD. WASHER

10d NAILS

|
I
"W" BEAM RAIL

END SECTION ASSEMBLY -

PAY LIMITS

PLAN

BUTTON HEAD BOLT (10"
LONG) THRU RAIL AND

! n
o 1'-4 - POST WITH NUT AND
1'-0 ANCHOR PLATE "w" BEAM STD. WASHER
ASSEMBLY RAIL

”
e

N
\ \
\
\
\
\

34"x71%" BOLTS
WITH 2 WASHERS i
QTY. 2 i

S END SECTION ASSEMBLY - ELEVATION
C.A.T.-1 SYSTEM

\
~
N
~ N
EEssssmEsEEw

EAsEsmEssEsssEmE

0
w| - S
a % SHORT WOOD BREAKAWAY POST 10d NAILS-QTY. 2
E - (SEE SHEET 4 OF 7) BEARING PLATE
= :\STD. LINE POST CABLE ASSEMBLY
- 6'-6"+ LONG
= GROUND
o u S o ," P
o LEVEL BREAKAWAY TERMINAL / iy
5 A POST SLEEVE STEEL TUBE| &/ 1 @
o P EXTENDS 2" 3 / /& _:
© ABOVE e e
HEAY GRD. LEVEL §/ /\Z
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‘0’ S \\E
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BUFFERED END SECTION
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SEE_NOTE 'B'

MOTd JIddvdl

TRAFFIC FLOW

DOUBLE FACE GUARDRAIL

PLAN

SEE NOTE ‘A’

NI

p- -4

GROUND LINE

LT

DOUBLE FACE GUARDRAIL

SIDE

NOTES:

ROUTED
OFFSET BLOCK

=

(=]

|

z STEEL

GUARDRAIL

n posT
<

[

'—

'We' STEEL POST WITH
ROUTED OFFSET BLOCK GUARDRAIL

ISOMETRIC VIEW

121"
101%"

6% " \
-—I

SEE NOTE ‘A’

SEE NOTE ‘A’

GROUND LINE

m T s

m

'We' STEEL POST WITH
ROUTED OFFSET BLOCK

FRONT

A - 54" DIA. BUTTON HEAD SPLICE BOLT 114" LONG (8 REQ. PER SPLICE JOINT).
B - 58" DIA. BUTTON HEAD BOLT 7}%"/9" LONG WITH NUT FOR BOLTING 6"/8" ROUTED OFFSET BLOCK TO STEEL POSTS.
C - FIELD PUNCHING OF HOLES INTO GUARDRAIL AS DIRECTED BY THE ENGINEER.

TYPICAL GUARDRAIL AND GUARDRAIL POST ALTERNATIVES
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STANDARD

LINE POST

"
" ¢ |-
st [ 5
K7z
WOOD OFFSET BLOCK
(FOR WOOD POSTS)
I e
muw;ﬁr" ") 71
SLOT \ =“? ///
i
é/ IA.
Hi-1%
L~ >
15" +1/}
SHORT WOOD

BREAKAWAY POST

e" ! ”
o 2'-0
b — - =t
CENTERED : 1 T 4"
ON 6" SIDE L % ' - X
pomTeet Sl RS bk _?_ ©
L] | L] :_
[ [ 1 n
174" DIA A . : = ¢ 8" DIA.
:/e DI ' o HOLES
1V ;
' 3n| 3"' : Zon 11/8"
78" DIA. p
: | ; HOLES 1_..|V8 .
U ) S N N— k SOIL PLATE PLAN
' . 14" THICK PLATE I
° I
I o ¢ T
2'_0" X 1'_6" . js\‘g Iili :'\ |
SOIL PLATE | > i I
: ol TR
~ il
| 1 1 |
P K 1kt Yo" S¢' D1a. /]
- . HOLES
34" DIA. - 294"+ |
= X -0 :o |
& PLAN S
. o il
- I o |
l2%6"+ 1/8" a
] —o" & |
:w \ ll
il
STEEL TUBE = ; |
TS 6"x8"x0.1875" X | ,/;2LJL |
€—zi==f — L — ¢ ¢ I
| |
8"
— ' .:
4 ¢ | I y
. ] 0 Q —_
1%§'MA.J/ﬁ* SIDE FRONT ¢
SIDE FRONT
BEARING PLATE ROUTED

"W6" STEEL POST

98" THICK PLATE

OFFSET BLOCK

SYSTEM PARTS
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= S 38" THICK END PLATE Qo
=24 " ot >
<. 238 WITH 1}46" DIA. HOLE L
o 5 CENTERED IN PLATE. <= .
P ) ==
a3, END PLATE TO BE WELDED Zx5o
remn-44 . TO ANCHOR PLATE. TRl
=< —T> © SoGT
Do o -
TRz em W=
- T Z3 2" EFOyrOoOs
TWo O :E = —H
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= =
>27 4 POST SLEEVE S
=< - . N o -
o |4 o
=z O - O

1 n
| " | 58" HEX HEAD BOLT WITH WASHER UNDER
= NUT (8 REQUIRED PER ASSEMBLY)
@ ANCHOR PLATE ASSEMBLY

18" THICK WASHER 1" DIA. THREADED ROD

hﬁ' :g\) 51/ " 21}{ "
DETAIL OF STANDARD WASHER pau 4 G_i
STANDARD WASHER: TYPICAL USE UNDER NUT WITH WOOD POST |
' * %,, I-_ 7"
34" DIA. (6x19) GALV. CABLE

7/"
& VAR. %" TO BE SWAGED CONNECTED

B
H ' g SWAGED CABLE
Jomm O

DETAIL OF STANDARD HEX BOLT AND NUT 1'-4"

2" 4n
] —
114" o) o o o o
1%:: VAR. 1%11 4 1Jf6" —

NOILVTIVLSNI TIVHQHVNO
HO4 ONIMVHA QHVANV.LS HSITONI
ENGLISH STANDARD DRAWING FOR
GUARDRAIL INSTALLATION
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- o o

2
3" THICK GALV.\ /34 DIA. HOLES
STEEL PLATE ]
ANCHOR PLATE

o

1%6 n

J4" DEEP RECESS

DETAIL OF BUTTON HEAD BOLT AND NUT

CABLE ASSEMBLY
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o855 X
TER> W[ A/ 15" RAD.
E/<);| Tn f=§r 55° /\ ) 34"x2V5" POST BOLT SLOT
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oo Z PAY LIMITS STD. 6'-3" SPACING <== .
>fi,’o% THRIE BEAM GUARDRAIL 'NESTED' . WTR SECTION EIEEO
Eo'"—ﬂi,’ 1+.1o» (ONE RAIL INSIDE ANOTHER) La9a=
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N-1=1 1 B X% > Hr H o ol o2
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=>> FINISH GRADE TR H ' ¥ H 3 ' = g
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0o W CONCRETE BACKWALL_$Zhi i1 1! t - L . o FINISH| *“ — =
= N L FACE GRADE - o

8" x 4" LIP CURB
SEE STRUCTURE PLANS

APPROACH SLAB

ELEVATION

NOTE:
**POST NOT REQUIRED FOR SKEW ANGLES GREATER THAN 150° OR LESS THAN 30° UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
*THE DISTANCE FROM END OF BRIDGE RAIL TO CENTER LINE OF THE FIRST POST SHOULD BE 111%”" IF CONCRETE BACKWALL IS NOT PRESENT.
-SHOULDER BERM GUTTER MUST BE INSTALLED TO THE LIMITS 8" x 4" LIP CURB IS SHOWN IF ANCHOR UNIT IS NOT ADJACENT TO AN APPROACH SLAB.
-MEASURE GUARDRAIL HEIGHT FROM THE TOP OF ADJACENT SURFACE (SHOULDER, BERM, OR GUTTER).
-LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.
-SEE SHEET 5 FOR POST SECTIONS 1 THRU 9.

VAR. (MAX.
1'_6%")
VERTICAL PLANE AT THE ATTACHMENT VAR, . 4 SPACES . 3 SPACES @ 3'-11n" STD. 6'-3" SPACING

POINT FOR END SHOE ANCHORAGE,
SEE STRUCTURE PLANS

SHOULDER BREAK|POINT

SLINN YOHONV IUNLINULS
HOJ ODNIMVHA QHVANV.LS HSITONI
ENGLISH STANDARD DRAWING FOR
STRUCTURE ANCHOR UNITS
GUARDRAIL ANCHOR UNIT, TYPE III

35dId9 NO TIVH OL IN3JWHOVLLV HOAS
III 3dAL “LINN HOHONV 1IVHAHVND

FOR ATTACHMENT TO RAIL ON BRIDGE

BRIDGE END POST : 8" x 4" LIP CURB GUARDRAIL POST
\ 'r__ SEE STRUCTURE PLANS OFFSET BLOCK
mossrzsszzzzszzzzszzozzzocd a'-ﬁ ﬁ ﬁ'-ﬁ_ _‘ﬁ ﬁ ji . %
BRIDGE RAIL 3 4 5 &6 7 58 9 \
2 THRIE BEAM : 'W' BEAM GUARDRAIL
GUARDRAIL ; 14
WTR SECTION/ !
\BRIDGE DEGK \_APPROACH SLAB \
: CONSTRUCTION JOINT
______________________ N e
PLAN VIEW
3 = GUARDRAIL ANCHOR UNIT., TYPE 1I1 - -
HEET 1 OF 7 HEET 1 OF 7
FOR ATTACHMENT TO RAIL ON BRIDGE
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THRIE-BEAM GUARDRAIL:

/
1"

7!_0"

| SHOULDER BERM
| | GUTTER OR
APPROACH SLAB

Y :

<
! R
11/ /) N

SECTION OF THRIE BEAM

POSTS 1 THRU 6

:67|m“
| |SHOULDER BER

GUTTER OR
I\'\\ | APPROACH SLAB

| <
I *
| ™

SECTION OF THRIE

BEAM POST 7

SECTION OF WTR

12"
GUARDRAIL
- :gL://: :‘:%2 H
\ZPb o+ T
:_ (4]
o /)
© I//I =
[ 1 I‘
AR ™
I>
Iﬂ
4

SECTION OF 'W'

BEAM POST 8

BEAM POST 9

NOTE: THE MID POST AND OFFSET BLOCK OF
THE WTR SECTION WILL REQUIRE
SPECIAL BOLT HOLE DRILLING IN
THE THRIE BEAM OFFSET BLOCK
AND LINE POST.

6,'3"

i

WTR SECTION
ELEVATION VIEW

=, 3" 34"x 21" SLOT (OPT.)
) 78"x 118" SLOT (TYP.)
FOR UNION TO RAIL SECTION
] 2,'6” I
N
‘c_‘o =
= = ‘&\l _¢_:\ = =2
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X - SIS P — -
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—- |
A 4"|4" 8V2"| |41/4n
£ a14") 74!
1" DIA. HOLES (TYP.)
FOR ANCHOR BOLTS
THRIE-BEAM
SECTION
o=l a=s END SHOE

6" 8"
1 F—
3/4" ;- - © F-----:o:d
pIAN /| @| | | /-
=co
=
THRIE BEAM
OFFSET BLOCK
6" 8"
M
:ﬂ'
NI

3/4n
DIA.

;

75/8"

VARIABLE
—
/

4

1-12

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

STRUCTURE ANCHOR UNITS

ENGLISH STANDARD DRAWING FOR
GUARDRAIL ANCHOR UNIT, TYPE III
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PAY LIMITS

6'-3" 4 SPACES @ 1'-634" = 6'-3" 4 SPACES @ 3'-116" = 12'-6" STANDARD 6'-3"

1.g"

W8 x 13 LAP_GUARDRAIL IN

‘ POST SPAGING

gt "
1'-1034" 4-9 g 10" ;sﬁ NOTE 7 /'W'BEA" RAIL [DIRECTION OF TRAFFIC
< =& T B E— = et HF
o
L_

L/-9 3dAL LINN HOHONV T1IVHOHVND
LINN HOHONV T7IVHAHVNO
HO4 ONIMVHO QHVANV.LS HSITONI

SEE DETAIL B
C6 x 8.2 RUBRAIL —
SEE DETAIL A

= o = = ==
I " i RS’ .
J_|_;+ N =g - g - - g st - - B N
————— 1= ———_i————l————n———-.————————. |
VARIES| SEE NOTE 4—/ 1 I 1 1 ;
T — e B o T A L e (RS LTah WA&W“QG&& 2PN R PSR P TR B IRV PR e IO PR
SEE NOTES 5§ AND 6— 4-0 = = = = = 5
18 1 18 18 181 BEND 12 181 18 1) FINISH
1™ 1 1 1% l a SHOULDER __|® | 1% 1ol GRADE
—_ —_ —_ _ BERM GUTTER _ _ —_
11 [ BENT PLATE RUBRAIL (OPTIONAL)
11 11

ELEVATION

GENERAL NOTES:

1)
2)
3)

4)
5)

6)

7)

POSTS 1 THROUGH 5 REQUIRE AN ADDITIONAL HOLE TO ATTACH LOWER BLOCKOUTS AND/OR RUBRAIL.
RUBRAIL BLOCKOUTS LOCATED ON POSTS 1 THROUGH 4 ARE OFFSET DRILLED AND SECURED WITH 38" BUTTONHEAD BOLTS (SEE CHART FOR BOLT
LENGTHS) . SECURE BLOCKS ONLY TO POSTS 2 AND 4. SECURE RUBRAIL AND BLOCKOUTS TO POSTS 1 AND 3. RUBRAIL IS SECURED TO POST 5
WITH A 58" x 415" BUTTONHEAD BOLT. RUBRAIL IS FLARED TO BACK OF POST & AND NOT SECURED.
STEEL SPACER TUBE IS A SCHEDULE 40 GALVANIZED PIPE 6" INSIDE DIAMETER x 9" LONG. ATTACH TUBE TO GUARDRAIL ONLY WITH
58" x 114" LONG BUTTONHEAD BOLT AND RECTANGULAR PLATE WASHER.
SEE DETAIL D FOR SLOPED RUBRAIL BLOCKOUT. BLOCKOUT IS ATTACHED TO RAIL ELEMENT ONLY. USE 34" x 3" LAG BOLT WITH FLAT WASHER.
SHOP FABRICATE THE C6 x 8.2 RUBRAIL END TO BE CONSISTENT WITH THE SLOPE OF THE JERSEY SHAPE AND ATTACH FLUSH WITH THE SLOPED
TOE OF THE BARRIER OR BRIDGE RAIL.
ANCHORAGE :
(a) AT EXISTING BRIDGE RAIL AND NEW OR EXISTING BARRIERS, ANCHOR RUBRAIL USING THREE 34" x 6" CHEMICALLY ANCHORED
BOLTS WITH WASHERS. MAXIMUM PROJECTION FOR BOLTS IS 1%".
(b) AT EXISTING BRIDGE RAIL AND NEW OR EXISTING BARRIERS, ANCHOR THE W-BEAM END SHOE USING A 4 BOLT HOLD DOWN PLATE (SEE STD. DWG. 862.04).
A 4 BOLT INSERT ASSEMBLY IS ALLOWED ON PRECAST REINFORCED CONCRETE BARRIER (SEE STD. DWG. 857.01).
INSTALL THE W-BEAM END SHOE BEHIND THE NESTED W-BEAM ELEMENTS.
(c) AT NEW BRIDGE RAIL, ANCHOR THE W-BEAM END SHOE AND RUBRAIL AS DETAILED ON THE STRUCTURE PLANS.
POSTS 1 AND 2 ARE W8 x 13, 7'-8" LONG. ALL OTHER POSTS IN THE ANCHOR UNIT ARE W6 x 8.5.

RUBRAIL QFFSET BLOCK
SEE DETAIL C AND NOTE 2

/\ UPPER OFFSET BLOGK
14E X 65 x 8”
A (TYP.)

g

A -

DO NOT ATTACH

RUBRAIL TO
BACK OF POST

I

SHEET 4 OF 7

862.03

]
A A | LI LN 4
! ! ! ! T

DIRECTION OF TRAFFIC

A= B~ G~
12'-8" NESTED GUARDRAIL (ONE RAIL INSIDE ANOTHER)

A

PLAN

GUARDRAIL ANCHOR UNIT TYPE B-77

3
=
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L
-
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STRUCTURE ANCHOR UNIT

ENGLISH STANDARD DRAWING FOR
GUARDRAIL ANCHOR UNIT TYPE B-77
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llwll BEAM
GUARDRAIL
(NESTED)
32"
29"

FINISH
GRADE —l

9" 7»?

C6 x 8.2 RUBRAIL—/

SEE NOTE 5 AND 6

SECTION A-A

~~ r ;

11,211
1,211

SLOPED

"W" BEAM
GUARDRAIL
(NESTED)

RUBRAIL-

BLOCKOUT
SEE NOTE 4

SECTION B-B

STEEL SPACER TUBE
SEE NOTE 3

6" DIA.
HOLE

TYP. EACH FLANGE

SHOP FABRICATE BY
TRIMMING FLANGES
BENDING WEB AS

RUBRAIL BLOCKS 7" HIGH x 4" WIDE

POST THICKNESS | BOLT LENGTH
Q) ats" o
@ 314_" g *
©) 2" 6"

@ m R

* BOLTS FOR POSTS 2 AND 4 ARE USED TO
ATTACH BLOCK TO POST.

RUBRAIL NOT

ATTACHED TO BLOCK.

DETAIL C

RUBRAIL BLOCKOUT

HOLIEL(T%Y'F;)DiA‘_\

%" FLANGE

“!‘!-!g-!-!-!-!Aﬂh
4./

SHOWN AND WELD. —={ g”
5’ 1 12

SEE NOTE 5

TYP. EACH
%H

CUT FLANGE BEND

AND SHOP FABRICATE

AS SHOWN

15" DIA. HOLE
FOR BOLT TO ATTACH
BLOCK TO RUBRATL

6"

b

BEND /7
s

- B
M{j;;’

_"—| '_‘_1%"
6mq:k4r*1

ELEVATION
DETAIL A

C6 x 8.2 RUBRAIL

GUARDRAIL ANCHOR UNIT

OFFSET BLOCK W8 x 13
"w" BEAM POST
GUARDRAIL T "
(NESTED) | € ‘:&Egm. %
54" BUTTONHEAD BOLT i jﬁ'
NO WASHER (SEE NOTE 2)
| 1 n
SHOULDER @ 11/3_—_"_| _I__Zl
FINISH BERM GUTTER )y
GRADE (OPTIONAL) — 3 PLAN
{7 I
oo DETAIL E ) ¢
RUBRAIL OFFSET BLOCK LI s
SEE DETIAL C AND NOTE 2 Il 1l M © iJ |
~
NN S - - — L —|elst
SECTION C-C = /
o 86" DIA. "
]
_ @ ‘I\ HOLES u\
" ‘
i b
- :§ _14"
o ™ A. |
‘g I E(I)LE ||
L il
FRONT SIDE SIDE FRONT
DETAIL D DETAIL F STEEL POST

SLOPED RUBRAIL BLOCKOUT

"W8 X

13 X 7'-6"

4" RADIUS
(TYP)

CUT FLANGE BEND
AND SHOP FABRICATE

AS SHOWN
N TYP. EACH FLANGE
3 14."
i 1] l
[LILLEN) 111
F= 611"
PLAN
POST BOLT SLOTS
SPLICE BOLT SLOTS 3" 34" x 218" (TYP.)
TYP.) | /—BEND |1 =9
e = GO e
3:_11,211 31_11/211 | Jea— 3" \ |—f_
10’ {
STEEL PLATE
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ELEVATION
DETAIL B
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1" OFFSET FROM BACK OF CURB
TO FACE OF GUARDRAIL POST.

BRIDGE DECK

SECTION A-A

Py
MIN.

SHOULDER

POST

SHOULDER BERM GUTTERS

SEE STANDARD 846.01

8"X 8"X 14" ROUTED
D OFFSET BLOCK

SEE STANDARD 820.04 FOR DRAINAGE
INSTALLATION IN SHOULDER BERM GUTTER

SECTION B-B

€
o [ >
; I|||
Uz
?g 'lgjn

€ B" DIA.
HOLE

56" DIAA

HOLES

w8 x 21 x 8'-0"

SIDE FRONT

"W8 X 21 X 8'-0"
STEEL _POST

) PAY LIMITS
I
CONCRETE A ] 12'-8" 'NESTED' GUARDRAIL 12'-6" STANDARD GUARDRAIL
BRIDGE FAIL (ONE RAIL INSIDE ANOTHER)
74" FIRST SPLICE POINT B "' BEAM
..I._ FROM BRIDGE SUARDRATL

ENDSHOE L

-----------------n::l':l':l

SHOULDER BERM GUTTER

ELEVATION VIEW

NOTE:

**E| IMINATE POST 3 AND SHIFT POSTS 1 & 2 ON SKEW ANGLES GREATER THAN 150° OR LESS THAN 30° UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

*THE DISTANCE FROM END OF BRIDGE RAIL TO CENTER LINE OF THE FIRST POST SHOULD BE 11}%" IF CONCRETE BACKWALL IS NOT PRESENT.
-MEASURE GUARDRAIL HEIGHT FROM THE TOP OF ADJACENT SURFACE (SHOULDER, BERM, OR GUTTER).

-USE NO WOOD POSTS WITHIN THE GUARDRAIL ANCHOR UNIT LIMITS.

-LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.

-POSTS 1 AND 2 TO BE W8 x 21 X 8'-0" LONG STEEL POST AND 8" X 8" X 14" WOOD ROUTED OFFSET BLOCK.

-SHOULDER BERM GUTTER IS REQUIRED IF NO CURBING EXISTS THROUGH ANCHOR UNIT PAY LIMITS.

-ANCHOR THE W-BEAM END SHOE USING A 4 BOLT HOLD DOWN PLATE AS SHOWN IN STANDARD 862.04

I 5 SPACES , 3 SPACES 3'-1ls" 6'-3" STANDARD 6'-3"
@ 1-634" | POST SPACING
:'"r JN-EEELETEETEEVEE PR 7'-0"
oalqr TRANSITION
:__:1 2 R |
1 n 3
------------ =1 K o 5 B
T - =l
.................. HHEHHEYYY L
"w" BEAM
> EXISTING 6"X8" GUARDRAIL

CONC. CURB

\_APPROACH SLAB

\—SHOULDER BERM GUTTER

6"
3_": 216"
7'-0" TRANSITION D— ;,_L-I"'
6" X 8” CURB ﬁ
L EEeTE R s
—_ = ] -] -
—==Xx= T - . il ECTI -
—— = 33 PPROACH R
=5 EEl
- = o=
\ <5 =
APPROACH SLAB N [} ';'-ﬂ
\\, o o 4" MIN. 8"
_—— _L_ _———————T - RADIUS 2:1 ’ "
EDGE OF GUTTER 5" 4w 2w Ay 8
D 411_'
TRANSITION APPROACH SLAB CURB TO SHOULDER BERM GUTTER SHOULDER BERM GUTTER

GUARDRAIL ANCHOR UNIT TYPE B-83

=
Quw
=X
<= .
Ho(D -
SogT
ut<Sw
FOZOSE
<_ETS
| s ZLIJ
SOmnI
= T
[ Ea
"] WP
= )

2
¢
o = 0
e

L JETT
S £ n
E:D>
= [ ol
< I
o h
(]

T Z L
S <o

T
< =2
Hl=<
» D
T = _
mcag
-

0o
gb—m
mlhg

(O]
SHEET 6 OF 7

862.03




“1d3d

*0°N ‘HH9IIvH
SAVMHDIH 40 NOISIAIAQ
40 3JLVIS

NOILV1H4OdSNvHdl 40
VNITTOHV) HL1HON

cl-1

1HIATIND X08 NO 1SOd 1IVHAHYND HO4 IDVHOHONV
SLINN HOHONV JHNLONYLS
HO4 DNIMVHA QHVANVLS HSITONI

SHEET 7 OF 7

862.03

ROUTED OFFSET BLOCK

’//r— ROUTED OFFSET BLOCK

GUARDRATIL o
[ EEEEE HEEEE ‘é’g
W6 x 8.5 . E§
™~ - W6 X 8.5 o
<! il
T [aa]
wl
o
\SHOULDER FILL 2k
SHOULDER FILL Sl
15" SUPPORT gx
1 AT © TOP OF CULVERT
P 1" x 3" BOLT
WITH FLAT WASHER TOP OF CULVERT

GUARDRAIL ANCHOR ASSEMBLY ASSEMBLED
AND INSTALLED IN ACCORDANCE WITH
STRUCTURE PLANS (SEE NOTES)

ELEVATION VIEW

ELEVATION VIEW

" 1'_7"
%-”_I = 9% " ] " "
b r | 118" x 134" SLOTS ™ 2 ! —* ! /—2% 58" BASE R
- 19 o = T.L_|2g 1.© g
o 4 S % = =~.I_T = ¢ SUPPORT
I ~J2"_SUPPORT =1 ' ' 7": 7"
" rgn PLATE = Lzl 7"
58" BASE 1-7 118" X 134" SLOTS
PLATE (FOR ADJUSTMENTS)
PLAN VIEW PLAN VIEW

NOTES FOR:
GUARDRAIL POST ANCHORED TO STRUCTURE:
-USE FULL LENGTH 14" BUTT WELDS AT ALL LOCATIONS OF CONTACT BETWEEN THE BASE PLATE, SUPPORT PLATES AND STEEL POST.
-USE POST AND POST BASE PLATES CONFORMING TO THE REQUIREMENTS OF A.S.T.M. A-36 AND GALVANIZED AFTER FABRICATION TO CONFORM TO A.S.T.M. A-123.

NEW STRUCTURES:
-ATTACH POST TO INSERT ASSEMBLY UNITS (USING ANCHOR BOLTS SUPPLIED WITH INSERTS) WHICH HAVE BEEN CAST INTO THE STRUCTURE DURING CONSTRUCTION.

EXISTING STRUCTURES:
-USE CONCRETE ANCHORS CONSISTING OF A STUD BOLT WITH NUT AND WASHER. USE STUDS THREADED ON ONE END AND HAVING AN EXPANDED WEDGE ASSEMBLY POSITIONED
AROUND A TAPERED AREA AT THE OTHER END. USE ANCHORS WHICH PROVIDE A MINIMUM SAFE HOLDING POWER OF 2875 LBS. FOR A 34" OR 1" DIAMETER BOLT. CALCULATE
HOLDING POWER BASED ON 14 THE ACTUAL HOLDING POWER OF THE ANCHOR IN 3500 PSI CONCRETE AS DETERMINED BY AN APPROVED COMMERCIAL TESTING LABORATORY.

-USE ANCHORS GALVANIZED IN ACCORDANCE WITH A.S.T.M. A-153. SIZE HOLES FOR THE CONCRETE ANCHORS IN ACCORDANCE WITH THE ANCHOR

MANUFACTURER'S RECOMMENDATIONS. DRILL HOLES WITH A CARBIDE OR DIAMOND TIPPED MASONRY BIT POWERED BY A ROTARY OR ROTARY IMPACT DRILL.

NO OTHER IMPACT TOOLS WILL BE PERMITTED. DRILL HOLES VERTICALLY. FURNISH DOCLMENTATION OF HOLE SIZE RECOMMENDED FOR THE SPECIFIED ANCHOR TO THE ENGINEER
BEFORE DRILLING HOLES. THOROUGHLY CLEAN HOLES FOR ANCHORS OF ALL CONCRETE CHIPS, DUST, GREASE, OIL, ETC. BEFORE ANCHORS ARE INSTALLED. REPAIR ALL

DAMAGE CAUSED BY THIS WORK TO THE SATISFACTION OF THE ENGINEER.

ANCHORAGE FOR GUARDRAIL POST ON BOX CULVERT

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12
DEPT.

ENGLISH STANDARD DRAWING FOR
STRUCTURE ANCHOR UNITS
ANCHORAGE FOR GUARDRAIL POST ON BOX CULVERT
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146" DIA. HOLES-———a///

FOR 78" BOLTS (TYP.)

SHEET 1 OF 1

31/211

kO
®
10"

3]/2”

14" HOLD-DOWN PLATE-—J/

4 BOLT HOLD DOWN PLATE

NOTES FOR 4 BOLT HOLD DOWN PLATE

GUARDRAIL END SHOE
SEE STD. 862.02

g;GQARDRA

—_—
—_—

78" BOLTS WITH
ROUND WASHERS FOR
ATTACHING GUARDRAIL
END SHOE TO BARRIER.

SEE DETAIL B FOR
14’ HOLD-DOWN PLATE

114" DIA. HOLE (TYP.)

PART SECTION
OF BARRIER OR RAIL

THRU END SHOE SECTION AND
4 BOLT HOLD DOWN PLATE

FOR GUARDRAIL ANCHOR ASSEMBLY USE 14" HOLD DOWN PLATE AND 4 - 78" DIA. BOLTS WITH NUTS AND WASHERS.

USE HOLD-DOWN PLATE THAT GONFORMS TO AASHTO M270 GRADE 36. AFTER FABRICATION, HOT-DIP GALVANIZE THE HOLD-DOWN PLATE

IN ACCORDANCE WITH AASHTO M111.

AFTER INSTALLATION, BURR THE EXPOSED THREAD OF THE BOLT WITH A SHARP POINTED TOOL. FORM OR DRILL THE 114’ DIA. HOLES

WITH A CORE BIT. IMPACT TOOLS WILL NOT BE PERMITTED.

TO THE SATISFACTION OF THE ENGINEER.

REPAIR ANY CONCRETE DAMAGED BY THIS WORK

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR

ANCHORING END OF GUARDRAIL
FOR B-77 AND B-83 ANCHOR UNITS
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% OFFSET GUIDERAIL TO EITHER SIDE OF MEDIAN &.
USE 8'-0" MIN. OFFSET FOR MEDIANS 60’ AND OVER.
USE 4'-0" MIN. OFFSET FOR MEDIANS LESS THAN 60'.

STRUCTURE ANCHOR UNIT , 15:1 TRANSITION

IMPACT ATTENUATOR

TYPE 350

CONCRETE ANCHOR
|— PAVED SHOULDER

CABLE GUIDERAIL WITH

NORMAL POST SPACING \

MEDIAN HAZARD
/ﬁ PARALLEL T0 LANE |

|
|
|
|
|
|
|
L
|
|
|

R Tt g g IR g
) oy % MIN. OFFSET

MEDIAN
I'DITCH 1

j
|
|
|

1NOAVT 1IVHIAIND QHVZYH NVIQ3W
1IVHIAIND 319VI
HO4 DNIMVHA QHVANVLS HSITONI

|—PAVED SHOULDER

SHOULDER BREAKPOINT—/

SHEET 1 OF 12
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SINGLE FACED PRECAST CONCRETE
BARRIER SEE DETAIL 857DO1

MEDIAN WIDTH

SHOULDER (VAR.) DITCH (VAR.) SHOULDER (VAR.)
SHOULDER SLOPE
PER PLANS (10:1
OR FLATTER)

SHOULDER SLOPE
PER PLANS (10:1
OR FLATTER)

DITCH SLOPE

= W™~ INLET & PIPE REQUIRED
WHERE DITCH CANNOT BE
GRADED TO DRAIN.

SECT. XX

‘ MEDIAN WIDTH ‘

=YY

| MEDIAN WIDTH |

SHOULDER SLOPE PER PLANS
(10:1 OR FLATTER)

MEDIAN HAZARD

1" OFFSET |
(TYP.)

cth
SECT. 7Z

SHOULDER SLOPE PER PLANS
(10:1 OR FLATTER)

SINGLE FACED PRECAST CONCRETE
BARRIER SEE DETAIL 857D01

IMPACT ATTENUATOR

UNIT - TYPE 350 |

LIMITS OF -L2-

MEDIAN WIDTH -L2- DIMENSION

30' 80.0
36' 60.0’
40' & ABOVE 40.0

CABLE GUIDERAIL

L_20' TYPICAL DIST.
ANCHOR UNIT

CONCRETE
ANCHOR

NOTE:

INSTALL DOUBLE FACE GUIDERAIL

INTERMEDIATE POSTS WITHOUT CABLE.

PLACE REFLECTORS ON ALTERNATING
SIDES OF SUCCESSIVE POST.

POSTS WILL ONLY BE PLACED IN ONE OF THE TWO

OPENINGS AT EACH MEDIAN HAZARD UNLESS OTHERWISE
DIRECTED BY THE ENGINEER.

DEIEII \el

DETAIL OF TREATMENT AT MEDIAN HAZARDS

5
=
k<
=25,
HE5C
SogT
Z -~
W< =1L
FOZSOoE
e
i
e
oA
o D
Z .g
N EH
| wo®
- 0O

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
MEDIAN HAZARD GUIDERAIL LAYOUT
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I L* 28' MIN.

STRUCTURE ANCHOR 50:1 OR FLATTER FLARE RATE GUARDRAIL ANCHOR UNIT | 3', 25'
UNIT PARALLEL TO LANE TYPE 350 (50:1 TAPER) | TAPER 10’ PAVED

SHOULDER

8:1 PAVEMENT TAPER 2'-4' PAVED
SHOULDER

PAVE AREA ONLY WHEN RIGHT 3’ 2'

PAVED SHOULDER IS 10 \
T T F P i i i i\ PESEFERS N W =

-

- X
< } BRIDGE_\_

—X_

/PAVED SHOULDER IS 10 /AS SHOWN ON PLANS

I e e N S N N
STRUCTURE ANCHOR | [T T AN 8:1 PAVEMENT TAPER ,CADLE GUIDERAIL
UNIT PARALLEL T0 LANE 15:1 . o [
= e — ~ 20:1 TAPER <
te— A APER T __ ]
PAVED SHOULDER WIDTHS

/ AS SHOWN ON PLANS

20'| _ CABLE GUIDERAIL L2
ANCHOR UNIT
\

\ BRIDGE

—)
A\ | I
SHOULDER LINE; 10' PAVED 2'-4' PAVED

SHOULDER SHOULDER

DIMENSIONS FOR LENGTH OF GUARDRAIL APPROACHING DUAL LANE BRIDGES
SL-* -L1- -L2-

MEDIAN WIDTH
70 MPH 60 MPH 50 MPH 70 MPH 60 MPH 50 MPH DIM.
46' & ABOVE 300.0’ 250.0' 150.0' 212.5' 187.5' 137.5' 40.0’'

NOTES: * BASED ON "X" OF 12’
USE FLARE RATE AS THE CONTROL IF THE "X" DISTANCE IS NOT OBTAINED. ("X" IS BASED ON
SHOULDER WIDTHS IN THE HIGHWAY DESIGN BRANCH MANUAL, PART 1, 1-4B, F1A).

"N"= DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL WHERE GUARDRAIL IS PARALLEL TO LANE.
THE DESIGN LAYOUT FOR LENGTHS SHOWN ON THIS STANDARD ARE MINIMUM DESIGN LENGTHS.

SEE STANDARD 862.01 SHEET 1 FOR SECTIONS XX, YY

SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS

DETAIL OF CABLE GUIDERAIL AT DUAL LANE BRIDGES

M-350 4' OFFSET PAVE AREA ONLY WHEN MEDIAN ~ PAVED SHOULDER WIDTHS

&
=P
k<
s
HES5O
So5T
Z -
L < L
FOZSSE
srhzH
L
SoPwngE
= .-
o Ea
] w®
e O

CABLE GUIDERAIL
DUAL LANE BRIDGES GUIDERAIL LAYOUT

ENGLISH STANDARD DRAWING FOR

SHEET 2 OF12
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4

CABLE GUIDERAIL—\

L = DISTANCE BETWEEN FALSE SUMPS
L/2

1.8, OR P.C

- - - \_ - - - - - -

IDERAIL AT _
§ MEDIAN

I

I

|

|

I

I

I

|

-~ [

_______ \__-_ SO RN S . S— e
F? _ :m-l 6.1 TAPER 4 _FT' ¢ WED o

= - - - - - -1

S.T. OR P.T.

SHOULDER

GENERAL NOTES:

TRAVEL LANES

- \_ =
~ \—FALSE SUMP MEDIAN DROP INLETJ \—FALSE SUMP
MEDIAN DROP INLET

PLAN VIEW

1. FALSE SUMP DETAIL IS APPLICABLE TO ALL MEDIAN WIDTHS.
2. DO NOT TRANSITION GUIOERAIL FOR SUPERELEVATION WHEN THE RATE IS 2 PERCENT OR LESS.
3. DO NOT INSTALL GUIDERAIL ON SLOPES STEEPER THAN 6:1.

23’ TRAVEL LANES N SHOULDER N DITCH

SHOULDER

‘ £, BATE SUEER

TRAVEL LANES

GUIDERAIL

b6, BATE SUEEH-

[:35}

23" I 23’ TRAVEL LANES SHOULDER ____ DITCH

-

AR, BATE quprp

AR RATE Sprg ‘

SECTION B-B

6' MEDIAN GUIDERAIL TRANSITIONS WITH SUPERELEVATION AND/OR FALSE SUMPS

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
46' MEDIAN GUIDERAIL TRANSITIONS WITH

SUPERELEVATION AND/OR FALSE SUMPS
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TRAVEL LANES

A
)

MEDIAN TRAVEL LANES

'12'-0" MIN. DEFLECTION AREA |  12'-0" MIN. DEFLECTION AREA

¢ MEDIAN
SHOULDER . *VAR . SHOULDER
e ———

. y | GUIDERAIL—_ | | |' "
EOL _\\\ ' EOL

DI £
6:1 ECH SLope J | oM SLQ:TER
R FLATTER 5.1 OR FLA

*OFFSET GUIDERAIL TO EITHER SIDE OF MEDIAN & .
USE 8'-0" MIN. OFFSET FOR MEDIANS 60’ AND OVER.

USE 4'-0" MIN. OFFSET FOR MEDIANS LESS THAN 60'.

TYPICAL SECTION
(DEFLECTION AREA ON MEDIAN SLOPES)

DOUBLE FACE GUIDERAIL APPLICATION

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

LININIOV1d ANV NDIS3d
1IVHIAIND 319VI
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TRAVEL LANES

- - 12'-0" MIN.
DEFLECTION
GUIDERAIL AREA
OFFSET
|
EOL

A
\G

TYPICAL SECTION $

(DEFLECTION AREA ON SHOULDER ONLY)

TRAVEL LANES — 12'-0" MIN.

A
]

DEFLECTION
GUIDERAIL _ AREA

OFFSET
EOL
4.DITCH SLOPE

TYPICAL SECTION
(DEFLECTION AREA ON SHOULDER AND DITCH SLOPE)

SINGLE FACE GUIDERAIL APPLICATION

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
DESIGN AND PLACEMENT

SHEET 4 OF 12
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1.25'-0" LINEAR OFFSET 2000’ MAX. 2000, MAX. 2000' MAX.
OF ANCHORAGE SECTION 25'-0" LINEAR OFFSET | 25'-0" LINEAR OFFSET 25'-0" LINEAR OFFSET | 25'-0" LINEAR OFFSET
OF ANCHORAGE SECTION | OF ANCHORAGE SECTION OF ANCHORAGE SECTION | OF ANCHORAGE SECTION

INTERMEDIATE ANCHORAGE SECTION INTERMEDIATE ANCHORAGE SECTION

- S I - Sy - - S [ |

L 44 {
n 17 1
‘ ANCHOR UNIT PAY LIMITS , GUIDERAIL PAY LIMITS ANCHOR UNIT PAY LIMITS ANCHOR UNIT PAY LIMITS | GUIDERAIL PAY LIMITS
I i J
ANCHOR UNIT PAY LIMITS GUIDERAIL PAY LIMITS NG ANCHOR UNIT PAY LIMITS
PLAN
4" X 6" WOOD POST TYPICAL LAYOUT
(SEE NOTE BELOW) ANCHOR UNIT
ANCHOR UNIT ANCHOR UNIT

POSTS

16'-0" )
\{ “TVPICAL ON TANGENT | .
CABLE END—

\r I
d/ﬂ ' 'l _j' { |
‘ POSTS i ANCH?R posT— | CABLE: END ASSEMBLY

2'_0"

Z/ %
CABLE END

ASSEMBLY
SEE NOTES 7 & 8

|

| |

! ASSEMBLY | | SEE NOTES 7 & 8'

2000' MAXIMUM BETWEEN TERMINAL SECTIONS, TERMINAL SECTIONS AND i ! !
! |

| |

INTERMEDIATE ANCHORAGE SECTIONS, OR INiTERMEDIATEl ANCHORAGE| SECTIONS l

PLAN | | . | PLAN |
TYPI¢AL APPROACH ‘& TERMINAL SECTIONS i !TYPICAL INTERMEDIATE ANCHORAGE SECTION
| | | | . | | | | pErarL fa” | |
| ' .

SEE SHEFT 5 |

i

' SIDE VIEW SHOWING CABLE WIRE
' PLACEMENT ON POST | |
I | I |

. SIDE VIEW SHOWING CABLE WIRE
| PLACEMENT ON POST
| I |

o | S0 T

WHEN USED AT A DRIVEWAY OR VEHICLE OPENING ONLY PLACE A 4" X 6" X 5'-4"
WOOD POST 30" ABOVE GROUND LINE. PLACE POST 6" AHEAD OF CONCRETE ANCHOR.
*PROVIDE OPENINGS ONLY FOR AREAS AS DESIGNATED ON ROADWAY PLAN SHEETS.

ELEVATION ELEVATION
TYPICAL APPROACH & TERMINAL SECTIONS TYPICAL INTERMEDIATE ANCHORAGE SECTION

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
GUIDERAIL LAYOUT
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38" DIA. HOLE DELIN. MOUNTING

(SEE REFLECTOR MOLNT DETAIL) \

L |on

———|©°

.4%".4%". 31/211

]
I 25%"

Q:\\3@" DIA. HoLES ||,

25/8" ¥

::;::

:F

Ly

FRONT

FOR HOOK BOLTS

[y L
SIDE

DOUBLE FACE GUIDERAIL POST

HOLE PLACEMENT DETAIL
INTERMEDIATE POST

HOOK BOLT HOLE
3"

11/2" .

1y2"

2% n

HOOK BOLTS
(SEE DETAIL)

¢ ,DELINEATOR

Vi N 238

\1 ]\ 238

(23

E

E

APPROVED TAMPER -PROOF

LOCK NUT.

SPACER OR APPROVED SHOULDER
BOLT (GALV. STEEL OR ALUMINUM)

! \—3" DIAMETER BUTTON

INTERMEDIATE POST

REFLECTOR MOUNT DETAIL
PLAN VIEW

REFLECTOR MOUNT DETAIL

31/2 "

3 e

GROUND LINE
T

4% oo
4% "

30"

14 2@@"
Lo E

4}2 n

24"

70"

e

n
0

%n x 8" x 24" ]

DOUBLE FACE GUIDERAIL

INTERMEDIATE POST

HOOK BOLT HOLES

i
¥
¥
\d

Ly |

254" TO

CENTER OF
REFLECTOR

3" DIAMETER

LAP CABLE WIRE OVER TOP AND BOTTOM HOOK BOLT

PR RRTRFRRTN N

THE CENTER POST IN THE INTERMEDIATE ANCHORAGE
SECTION WILL HAVE CABLE WIRE ON BOTH SIDES OF
THE MIDDLE STRAND REQUIRING THE USE OF TWO
134" HOOK BOLTS FOR THIS APPLICATION.

DETAIL "A" CENTER POST
INTERMEDIATE ANCHORAGE SECTION

%" DIA. A.S.H. HEX BACKING NUT OR APPROVED

SHOULDER.

%e" DIA.

APPROVED SHOULDER MUST EQUAL
BEARING AREA OF 34" STD. NUT.

--1/15" TO 1/8"
N

BUTTON REFLECTOR

ELEVATION VIEW

HOOK BOLT (ALTERNATES)

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS
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34" DIA. HOLE DELIN. MOUNTING

25/8" 25/8"

/' (SEE REFLECTOR MOUNT DETAIL)

3" g 31,2"

qﬁ\\ae" DIA. HOLES,/”:

FOR HOOK BOLTS
I L

FRONT

= {-%-%&~%¢—
I

SINGLE FACE GUIDERAIL POST
HOLE PLACEMENT DETAIL

HOOK BOLT HOLE

3"
1]/2"

HOOK BOLT HOLES

254" TO

LOCK NUT.

2% n

27y /LY

INTERMEDIATE POST

REFLECTOR MOUNT DETAIL
PLAN VIEW

CENTER OF
; REFLECTOR
APPROVED TAMPER-PROOF : :l\

SPACER OR APPROVED SHOULDER n
BOLT (GALV. STEEL OR ALUMINUM) X*

\—3" DIAMETER BUTTON

3" DIAMETER

HOOK BOLTS
(SEE DETAIL)

¢ DELINEATOR

3&2 n

7 e

Y4 N\ 238

311- 1

GROUND LINE
e e

3"

30"

¥

M
N

REFLECTOR MOUNT DETAIL

ELEVATION VIEW

BUTTON REFLECTOR

1n-|- l/n
Ae ,Qe

1-12

STATE OF
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RALEIGH, N.C.
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i i % 2%11
. el E 3
I I
| IL|
;\%52% I
SIDE FRONT
1/4n X 8" X 2411 m
SINGLE FACE GUIDERAIL
INTERMEDIATE POST
5" DIA. A.S.H. HEX BACKING NUT OR APPROVED
SHOULDER. APPROVED SHOULDER MUST EQUAL
BEARING AREA OF 54" STD. NUT.
_""1/16" TO 1/8"
1" 1"
%" DIA.
b~
w4
ILUUUULUUUOULoLLuLeaay 1o 1 I iy
3%" 1n
r 41/211 1%,,
5" DIA.

HOOK BOLT (ALTERNATES)

n
4
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=
ST
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=
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83 X 5.7 POST

ANCHOR POST

SUPPORT PLATE
34" PLATE

L7

. 2
D 3
1ot 3. PLACE %" DIA
ANCHOR POST SUPPORT— —l BRASS ROD IN HOLES
34" PLATE . AND BEND OVER ENDS.
14" DIA. HOLE FOR N, b)) //' AN
T ’ -_— =1
36" DIA. BRASS ROD [™—__ |* s ry ®©
3" DIA. BRASS ROD ¢, T S
IS 8

ol
3"
12"

!

SIDE VIEW OF POST

%"

TOP

34" CABLE

(L]

[

R

O v

4

\\/\/\

FRONT VIEW OF POST TOP

(ROAD SIDE)

v %" DIA. TYPICAL

4"

;L‘Qb__
&

28 GA.
STEEL

%"

L e

KEEPER PLATE

T

CABLES ON ROADSIDE

CONCRETE

\ ANCHOR

2V8"_
"
" Y :‘!
= 7/ ko =
= ¥ 8
o S
~ i B
(o] -
4 S3X5.7 N
/ POST
o
X SLIP IMPACT
1__ BASE
~——— CONCRETE

15" BOLT 2%" LONG

ANCHOR POST DETAIL

38" PLATE
347 (2 REG.)

—

14" RAD —
GALV.

SLIP IMPACT BASE

(KEEPER PLATE NOT SHOWN)

T l\l\ 7/ ’lﬂ HEAD,
| =
.! T :_ = 1/16"
;\\\J;j I o S
| —1
€ -
o e
34" P . DIR OF
5" KN TRAFFIC

W/NUTS AND 3 WASHERS
TORQUE TO 25 FT. LBS.

15" BOLT 2%s" LONG.

W/NUT & 3 WASHERS. TORQUE
TO 25 FT. LBS.
1 BETWEEN PLATE'S

1 UNDER NUT. AN ADDITIONAL
THICK WASHER MAY BE
PLACED BETWEEN PLATE'S TO

1 WASHER UNDER

PLUMB THE ANCHOR POST.

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12
DEPT.

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
ANCHOR POST DETAILS
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31" 3ls" 316"
B2 T
1 11 1 1 .
X'
"_j 3" " " E_ %
L e R e BV e
O O—b—b—
" " " " = |
3ls -3 EiD3 éDS é) §
/6-%" HoLES FoR o
ANCHOR RODS -

INTERNAL STIFFENER PLATE SEE DETAIL

14" DIA.
11’2"_—' n
1’2"R "7 rl'é
. s’ 15" PLATE
ST N L
11,2"

s |

EXTERNAL STIFFENER PLATE

114"
15"R ——I |<—4 14" PLATE

1

| 11/4"
23" |
INTERNAL STIFFENER PLATE

1234

45° 36" DIA.
15"R / BRASS ROD
Y A—‘—&yﬂ—k / EXTERNAL STIFFENER PLATE
T~ ~ ~ | \~"SEE DETAIL
4" 3 N 14" 215" \ ) /%_"W——’WW
%H Val/é" 1,V m
L1 1 1 |\\| L1 1111 4 3%

5%6 "

\/ |
14" 2%6 "

4

3}2 n

ANCHOR ANGLE DETAILS

1/2 "
4%6 "

iy

NOTE: SUBMIT ALTERNATE METHODS OF FABRICATING

ANCHOR ANGLES FOR APPROVAL.

BREAKAWAY ANCHOR ANGLE

1-12

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
ANCHOR DETAILS
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¢

BOTTOM

3!_91/4 "

ANCHOR ¢

™\—TOP CABLE

© 4!_9"
%}l \ 21_211 A 2:_211
1 N
t AY
I
o
oly [
— ~\/ T L
- L]
si_ |
[
~- | N
| 1878" 11"
,S\n ! " L "
™ 2'-4)% 2'-4)%

NOTE:

ANCHOR UNIT DETAIL

TOP VIEW LEFT HAND

(REINFORCEMENT NOT SHOWN)
TWO PIECE

8-3/4" NUTS W/ FLAT
WASHERS (GALV.)

ANCHOR ANGLES

=

ANCHOR RODS

8 34" DIA. ASTM A 568M CLASS 4.6 RODS

OR 8 NO. 6 BARS 25" LONG W/ ACI HOOK l
AND THE TOP 2" THREADED FOR A 34" NUT. !

——ANCHOR POST

31_3"

12" |

R -

2'_4}2"

£—— BOLT PATTERN ¢
CONTRACTOR MAY CAST
ANCHOR AS ONE UNIT OR
TWO UNITS AS SHOWN.

ANCHOR UNIT DETAIL
LEFT HAND
(REINFORCEMENT NOT SHOWN)

USE ONE OR TWO PIECE ANCHOR.
DIMENSIONS OF TWO PIECE ANCHOR
ARE SHOWN ON DRAWING.
DIMENSIONS OF ONE PIECE ANCHOR
ARE 5'-0" LONG BY 3'-0" WIDE BY
3'-4" HIGH.

NOTE: SET THE CONCRETE ANCHOR INTO THE EXCAVATION AS DETAILED. THE BOTTOM OF THE ANCHOR MUST HAVE A FULL AND EVEN BEARING ON THE
SURFACE UNDER IT SO THAT IF THE CONTRACTOR ELECTS TO PLACE THE ANCHOR IN TWO SECTIONS, THERE WILL BE LITTLE OR NO DIFFERENTIAL
IF THE CONTRACTOR ELECTS TO PLACE THE ANCHOR IN TWO SECTIONS, PLACE THE TOPS OF BOTH SECTIONS ON THE SAME PLANE.

IN EACH FACE.
THREE HORIZONTAL &
TWO VERTICAL #3 BARS

=— ANCHOR POST

SLOPED TOP 1:6

SETTLEMENT.
AFTER THE ANCHOR IS IN PLACE, BACKFILL THE EXCAVATION.
=lD
i 2!_41411 2!_4%11 i Q\T
_T_ SHOULDER
| =
L %o AN
ANCHOR ¢ — = — |+ —[F — =T oo - .o
**19% " : / °I° ,S\nh
ALONG TOP X! :§° L
EDGE o Q {
TOP CABLE—""| 11" 1878" f
" 2 n
31/8" ! 25% 5% 31/8"

ANCHOR UNIT DETAIL

TOP VIEW RIGHT HAND

(REINFORCEMENT NOT SHOWN)
TWO PIECE

— I\-—-JI-
[T —d4 Ii( 171 .|._\\
it —F T+ = =
[11]
! JUul[! i
— o —— — - — e o — e —t 4
| CONCRETE ANCHOR T |
! " | |
‘ 3" TYPICAL " o g
TWO PIECE

ANCHOR UNIT & RE-BAR INSTALLATION DETAIL

=R

——— CABLE END ASSEMBLIES

~—SLIP IMPACT BASE

~— LIMITS OF EXCAVATION
FOR CONCRETE ANCHOR
ALL SIDES

3" TYPICAL

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

CABLE GUIDERAIL
ANCHOR DETAILS
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STANDARD TURNBUCKLE (GALV.)

11" 2!_111
21/4:1
RH THREAD 71/211 61’2" __%"
RH THREAD LH THREAD
| e 1 "
SEE NOTE 5 14 347
- - | =\=\=
_III—IIIIIII gagaJouogiooggd Hﬂ_—llllllllllll i agy iy
= 12" = = /
& \FLATTEN FOR ! ! & & 134" FLATTENED
WRENCH FLATTEN FOR ROD (GALV.)
WRENCH

CABLE END (CAST STEEL
OR MALLEABLE IRON)

STANDARD TURNBUCKLE (GALV.)
SEE NOTE 5

, 7% n

RH THREAD

SPRING CABLE END ASSEMBLY

(COMPENSATING DEVICE)

STANDARD FLAT WASHER (GALV.)
%" DIA. WIRE
SPRING (GALV.)

34" A.S.H. SQ.
NUT (GALV.)

2% ”
RH THREAD

\\\\SPRING STOP

A\ L4
mlmlanlaiaieieiciecicie) -

475" LG. (GALV.)
CABLE END (CAST STEEL
OR MALLEABLE IRON) 34" CABLE
SEE NOTE 5

CABLE END (CAST STEEL
OR MALLEABLE IRON)

34" A.S.H. SQ.

12"

TURNBUCKLE CABLE END ASSEMBLY

0.203" R (TYP.)

CABLE WEDGE

TYPICAL WEDGE FOR ALL
SPLICES AND CABLE
FITTINGS

1" DIA,

NUT (GALV.)
19" 3-34" PLAIN FLATTEN FOR
WASHERS (GALV.) WRENCH
10 . 1-WIDE
214" RH THREAD - REGULAR
71/211 .
LH THREAD KEEPER ROD N\
Lon 34" A.S.H. SQ. MUST BE T,
14 NUT (GALV.) INSTALLED
2-34" A.S.H.
HEX NUTS
(GALV.) I
CABLE END ASSEMBLY TO
FLATTEN FOR WRENCH ANCHOR ANGLE DETAIL
CABLE END (CAST STEEL
OR MALLEABLE IRON)
2-12N-2 THRD. (TYP.)
WASHER
A B C
WASHER WASHER INSIDE | OUTSIDE
SERIES DIA. DIA. THICKNESS
3le” ale” 3" REGULAR 7g" 2" 5/32"
WIDE 78" 2%" o
CABLE SPLICE
NOTE: USE WITH WEDGE 16" | NARROW | 17/32" 1" 3/32"

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
ANCHOR DETAILS
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GENERAL NOTES:

1.

PROVIDE ALL S3x5.7 ROLLED STEEL SECTIONS IN ACCORDANCE WITH ASTM A-6. USE
POSTS, PLATES AND ANCHOR ANGLES CONFORMING TO THE REQUIREMENTS OF SECTION
862 OF THE STANDARD SPECIFICATIONS. WHERE THE RAIL IS PARALLEL TO THE EDGE
OF THE TRAVEL LANE, REFLECTORIZE EVERY 6th POST (96') (SEE STANDARD 1261.02
FOR DELINEATORS). FOR DOUBLE FACE GUIDERAIL, PLACE DELINEATOR VISIBLE ON
EVERY 6th POST TO TRAFFIC IN EITHER DIRECTION. DO NOT REFLECTORIZE POSTS
IN THE TYPICAL INTERMEDIATE ANCHORAGE SECTION, TYPICAL APPROACH OR TERMINAL
SECTIONS.

PROVIDE ROUND 34" DIAMETER ZINC COATED CABLE WIRE CONSTRUCTED OF THREE STRANDS
(7 WIRES PER STRAND) HAVING A MINIMUM TENSILE STRENGTH OF 25000 LBS. IN
ACCORDANCE WITH AASHTO M-30 TYPE I CABLE, CLASS 'A' COATING.

PROVIDE MATERIALS INDICATED AS '‘CAST STEEL' WHICH CONFORM TO AASHTO M103.
PROVIDE INSTALLED HOOK BOLTS WHICH DEVELOP AN ULTIMATE PULL OPEN STRENGTH OF

500 LBS TO 1000 LBS. APPLIED IN A DIRECTION NORMAL TO THE LONGITUDINAL AXIS
OF THE POST.

. DESIGN ALL FITTINGS, INCLUDING SPLICES, TO USE THE CABLE WEDGE AND DEVELOP

THE FULL STRENGTH OF THE 34" CABLE. HOT DIP GALVANIZE ALL FITTINGS, EXCEPT
THE CABLE WEDGE, ACCORDANCE WITH AASHTO M-30.

. CRIMP ONE WIRE OF THE WIRE ROPE OVER THE BASE OF THE WEDGE TO HOLD IT FIRMLY IN
PLACE AT ALL LOCATIONS WHERE THE CABLE IS CONNECTED TO A CABLE SPLICE CONNECTION.

. DESIGNS FOR A COMBINATION OR SINGLE UNIT COMPENSATING DEVICE AND TURNBUCKLE

ASSEMBLY MAY BE SUMBITTED FOR APPROVAL. COMPENSATING DEVICES MUST HAVE A
SPRING RATE OF 450 LBS. PLUS OR MINUS 50 LBS. PER INCH WITH A MINIMUM TOTAL
'THROW' OF 6".

. APPLY THE FOLLOWING CRITERIA FOR ARRANGEMENT OF SPRING CABLE END ASSEMBLIES

(COMPENSATING DEVICES) AND TURNBUCKLE CABLE END ASSEMBLIES:
LENGTH OF CABLE RUNS:

TO 1000’ - USE COMPENSATING DEVICE ON ONE END AND TURNBUCKLE
ON THE OTHER END OF EACH INDIVIDUAL CABLE.

1000’ TO 2000' - USE COMPENSATING DEVICE ON EACH END OF EACH CABLE.

OVER 2000' - START NEW STRETCH BY INTERLACING AT LAST PARALLEL POST (TYPICAL LAYOUT).

PRIOR TO FINAL ACCEPTANCE BY THE STATE, USE THE FOLLOWING VALUES TO TIGHTEN THE
TURNBUCKLES BASED ON THE TEMPERATURE AT THE TIME OF ADJUSTMENT.

TABLE "A"

PAVEMENT ¢ CURVATURE

POST SPACING

OR LESS
MORE THAN 8° TO 13°
(440 FT. RAD.)

16’
12

SPRING
COMPRESSION
FROM UNLOADED

TEMPERATURE POSITION IN
(FAHRENHEIT) EACH SPRING
110° - 120° 1"
100° - 109° 114"
90° - 99° 115"
80° - 89° 134"
70° - 79° 2"
60° - 69° 214"
50° - 59° 21n"
40° - 49° 234"
30° - 39° 3"
20° - 29° 314"
10° - 19° 31"
0° - 9° 334"
_100 - _10 4"
-20° - -11° 414"

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
CABLE GUIDERAIL
NOTES
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VARIES DUE TO DIFFERING MANUFACTURING DIMENSIONS.

THE FABRIC MAY EITHER BE FASTENED TO THE TENSION

USE TIE WIRE (#6 GA. @ 24'' CTRS.) WIRE BY HOG RINGS SPACED AT 2' INTERVALS, OR THE

BRACE RAIL

SHEET 1 OF 3

866.01

TO TIE FABRIC TO BRACE RAIL. TENSION WIRE MAY BE WOVEN THROUGH THE FABRIC. LINE POST
0 USE WIRE CLIPS OR TIES TO ATTACH
. LINE POST FABRIC TO POSTS AT 12" CENTERS. T
l . BRACE RAIL TENSION WIRE - #7 GA. o STRETCHER BAR BAND
o ¥|¢— o B
c
o
=|Q £l 88 %" X34" FLAT STRETCHER BAR
= “lz w 34" X38" FLAT STRETCHER BAR FOR 1" MESH ONLY
e * == = z|=z
o= * = - =1 =
R - ==
14 - lIs = I GATE OR TERMINAL POST WITH
| ol g oo STRETCHER BAR ATTACHMENT
Z|< e w e
| [ ! - (3] Ky
& | | =
i TIE ROD .375 DIA. TENSION WIRE - #7 GA. z
Q | 1] WITH TURNBUCKLE 1 , L m T
[ 8 FRIR| 12" FOR 4" & 5 1
. ; WIRE CLIPS
| e TERMINAL POST T 10° FOR 6 T'__!l 3 § GA. STEEL
| U| (SEE GATES FOR 1= 1=
—— _  GATE POST DIMENSIONS) 8" FOR 4’ & &' 6" FOR 4' & 5' Ia" WIN
3" MIN. 10" FOR 4' & &' 9" FOR 6' 9" FOR 6
12" FOR €'
**"H" IS THE HEIGHT OF FENCE. SEE PAY ITEM
DESCRIPTION FOR REQ'D HEIGHT FOR PROJECT. METHOD OF TYING
ARRTC TO "H” DPAOC
NOTE: ROLL FORMED LINE POST MAY BE DRIVEN TO A FABRIC TO H POST
MINIMUM OF 3'-0" IN LIEU OF CONCRETE ANCHOR,
UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
TENSION WIRE
47 GA.
LINE POST TERMINAL POST
END POST (3'-6" MIN. LENGTH) TERMINAL POST BRACE RAIL
TERMINAL POST TENSION WIRE E 4
TENSION WIRE #7 GA. BRACE RAIL
BRACE RAIL ¢ K
#7 GA.—5 [ S
R 3 POST & E 1 <
I | 4 WINGWALL 2 I
| |
Ll o0 R p.
S %y K
& TENSION WIRE
;ENS}\?N WIRE % ’ POST ) SLOPE VARIES | I 47 GA.
| i I 11
FENCE TO TIE ROD .375 DIA.
[ 111 TIE ROD TERMINAL POST AT R/W 10 wirk torksvekce. I |
NN | 11 ',;ggemﬂggumf??g 1= BREAK IN FENCE AT THIS POST MAY BE OMITTED
77 MIN. CoUT TIE ROD IF FENCE CAN BE TAUT WITHOUT BREAKING AND
1] [ U\ AS REQUIRED IF_OMISSION AND ERECTION ARE APPROVED BY
e — . THE ENGINEER.
ELEVATION 0"
8 -
DETAIL

METHOD OF TYING FENCE TO ENDWALL

METHOD OF CONSTRUCTING FENCE ON SHARP BREAK IN GRADE

NOTES:
CAPS ARE REQUIRED ON PIPE POST.
POST.

CAPS ARE NOT REQUIRED ON "H” POST OR ROLL FORMED
INSTALL FENCE FABRIC ON THE SIDE FARTHEST FROM THE HIGHWAY EXCEPT THAT ON

HORIZONTAL CURVES GREATER THAN THREE DEGREES, INSTALL THE FENCE TO PULL AGAINST LINE

POST.

CONSIDER ALL CHANGES IN DIRECTION OF FENCE LINE OF 30° OR MORE AS CORNERS.
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MAXIMUM WIRE SPACING TO BE 6'.
MAXIMUM CLEARANCE BETWEEN LOWEST STRAND AND GROUND TO BE 6'.
ERECT BRACE RAILS BETWEEN TERMINAL OR GATE POSTS AT INTERVALS
NOT EXCEEDING 700’ ON TANGENTS OR 350’ ON SHORT RADIUS CURVES.
ERECT ADDTIONAL TERMINAL POSTS IF DIRECTED BY THE ENGINEER.
BRACE TERMINAL POSTS FROM BOTH SIDES OF POST.

NOTE:

FENCE HARDWARE VARIES DUE TO

GRADE_IF NECESSARY
TO CLEAR WIRES

DETAIL OF DITCH CROSSING

LINE POST DIFFERING MANUFACTURES SUPPLIES.
" 0.D. PIPE
0.375" ROUND ROD .
>\ 1.90" 0.D. PIPE in
o 1
. 0. : yA— A8 - o e
. } 7, R RR RN | XXX |
X o SRAXRK A oo 2 Sl
K % % LATCH FORK
: ¥ 3 2 Z|=z
| o % =1 =
K =E|=
£ S [ s Tl B 22 S 4
X YOOOK == X N
: TTTT 7, o0 00 pive BN L
= I 111 [
® 111 | 1 ull BLUNGER
l | L=t =u | — ; AR CATCH
_ — - —— 8" FOR 4' & 5' [3,, MIN. E_ATTACHME
z 14" FOR 4', 5' & 6'—-'—-' 14" FOR 4', 5' & 6’_.|_.|
=
cd SINGLE SWING GATE o SRAGE. RALL
(A)12'
B)10' \
B/W (®) BRACE
**"H" 1§ THE HEIGHT OF FENCE. SEE PAY ITEM RAIL
DESCRIPTION FOR REQ'D HEIGHT FOR PROJECT. |
- — - - - - — - — - =
NOTE: ROLL FORMED LINE POST MAY BE DRIVEN TO A on ‘L wire Fence / \ TERMINAL POST
MINIMUM OF 3'-0" IN LIEU OF CONCRETE ANCHOR POST
UNLESS OTHERWISE DIRECTED BY THE ENGINEER. LINE POS BRACE RAIL
PLAN
PLACEMENT OF FENCE ALONG RIGHT OF WAY
(BRACE ALL TERMINAL POSTS AS SHOWN ABOVE)
0.375"” ROUND ROD
1.90" 0.D. PIPE
. . (A2 , " (A)12 (A)12'
3 il i e A/W (610" S R M (8)10°
. ! 207 XNAXXXR | TERMINAL
: 3 | POST |
. " . — - 53— - —Gg— — — — = — % — — 05 — — O — — - — - - == —-
0 r_" X/ \Z
5 : e | WIRELI,:“:N PE°ST BRACE RAIL LINE POST
X AN % RNK H QQ A
s |14 . Al % S5 ¢ PLAN
A%ttt Bl ‘l‘Li- 2 2% (LINE POST/TERMINAL POST SEQUENCE)
| ” | | ” (A)12' MAX. (A)12' MAX. ., (A)12'
(B)10" | (B)10" | (BY10'
(] :x
|_ - OPENING —L—u_ <
= 12" FOR 4' & &' 12" FOR 4' & &' X
= 14" FOR 6' %
® DOUBLE SWING GATE I ) ) I
USE WHERE SWINGING CLEARANCE IS LIMITED eh = = N

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12
DEPT.

CHAIN LINK FENCE
4', 5' AND 6' HIGH FENCE

ENGLISH STANDARD DRAWING FOR
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VARIES DUE TO DIFFERING MANUFACTURING DIMENSIONS.

LINE POST

TERMINAL POST

THE FABRIC MAY EITHER BE FASTENED TO THE TENSION
WIRE BY HOG RINGS SPACED AT 2' INTERVALS, OR THE
TENSION WIRE MAY BE WOVEN THROUGH THE FABRIG.

LINE POST

USE TIE WIRE (#6 GA.)AT 24" CTRS.
TO TIE FABRIC TO BRACE RAIL.

o
- TENSION WIRE - #7 GA. /—BRACE RAIL
;I'?D ili
[- [’
[«] [=]
[N |1
Zl2 &KX 9
== WX
<k WIRE CLIPS/TIES USED
o|o | TO ATTACH FABRIGC TO
ok | N POST AT 12" CTRS.

2 oY

L_TENSION WIRE - #7 GA. TIE ROD .375 DIA

[11 [ 1] wITH TurnBuckLe | Il1

[WN] 81 Lanlde | 8' J_Il |

I ™11 3" MIN. T
L=l | | 1=

3" MIN. L fond ey O T 8" FOR 4' & &'
10" FOR 4' & 5" 9" FOR 6'

12" FOR 6"

**"H" IS THE HEIGHT OF FENCE.
DESCRIPTION FOR REQ'D HEIGHT FOR PROJECT.

2'-6" MIN. FOR 4' & 5'

3"-0" MIN. FOR 6

LINE BRACE DETAIL

SEE PAY ITEM

l-11/4"

I

BRACE RAIL

(ROLL FORMED)

(ROLL

LINE POST

FORMED)

ROLL FORMED LINE POST MAY BE DRIVEN TO A
MINIMUM OF 3'-0" IN LIEU OF CONCRETE ANCHOR,
UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

FABRIG GALV. STEEL OR ALUMINUM COATED STEEL ALUMINUM ALLOY OR ALUMINUM FABRIG GALV. STEEL OR ALUMINUM COATED STEEL
#11 GAGE COATED STEEL (#11 GAGE) #11_GAGE
R JENTS ALY AT ZED o or ALUMINUM ALLOY M ENTS GALVANIZED STEEL
SYSTEN ] [ G3 A A2 SYSTEM &l [ a3
1.90" 0.p. |1.625" X 1.875" |1.625" X 1.875" | 5. 375" 0.p. " " 2.375" 0.D. |1.625" X 1.875" |[1.625" X 1.875"
LINE POST STEEL PIPE |STEEL H STEEL R.F. ALUMINUM PIPE O NN PioE LINE POST STEEL PIPE |STEEL H STEEL R.F.
TERMINAL POST 2.375" 0.D. | 2.375" 0.D 2.375" 0.D. " TERMINAL POST |, g5 g p. | 2.875" 0.D 2.875" 0.D.
. . . [ [ [ 2 . 7 . D . " . . . [ . L]
éExEES?ORNER’ STEEL PIPE | STEEL PIPE STEEL PIPE 2LOWINUM PipE RTAT R T ERE@S?ORNER' STEEL PIPE | STEEL PIPE STEEL PIPE
GATE POST UP 2.875" 0.0. | 2.875" 0.D. 2.875" 0.D. " " 2.875" 0.0. | 2.875" 0.D. 2.875" 0.D.
THRU 6' LEAF STEEL PIPE | STEEL PIPE STEEL PIPE 2. B e A GATE EOST up STEEL PIPE | STEEL PIPE STEEL PIPE
GATE POST 7' 4.000" 0.0. | 4.000" 0.D. 4.000" 0.D. " 4.000" 0.D. GATE POST 7' 4.000" 0.p. | 4.000" 0.D. 4.000" 0.D.
THRU 12" LEAF STEEL PIPE | STEEL PIPE STEEL PIPE A0 oD oE ALUMINUM  PiPE THRU 12’ LEAF | STEEL PIPE | STEEL PIPE STEEL PIPE
: o | SR " : o | T
1.660" 0.D. | 1.660" 0.D. .F. 1.660" 0.D. 1.660" 0.D. 1.660" 0.D. | 1.660" 0.D. .F.
BRACE RAIL STEEL PIPE STEEL PIPE 1.660" 0.D. ALUMINUM PIPE ALUMINUM PIPE BRACE RAIL STEEL PIPE STEEL PIPE 1.660" 0.D.
STEEL PIPE STEEL PIPE

FOR 4’ AND 5' FENCE SYSTEMS

FOR 6' FENCE SYSTEMS

ALLOWABLE COMPONENTS FOR FENCE SYSTEMS
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] ___411 —] -—-5"
) #9 WIRE TWISTED
= . —{ [~—SPACING 6" 4 pT. BARBED WIRE 4"x4" HORIZONTAL
T TOP BRACE
i ' N 1‘.
= N | =
2 [=)
Y 3
3, w
| ’ | 1
|
Y IIL HE
2\1 I 141_0" 8!_0" | ?;,
u I 5
BRACE POST _—— END OR BRACE POST =

WOVEN WIRE FENCE
END OR GATE LOCATION

4"x4" HORIZONTAL TOP BRACE

"

i:- [— 4 N ] ___5" L e—
BARBED WIRE
9 WIRE #
| r—-S ACINGIG" TWISTED ! | TWISTED
MEAST R R e R D, N
N V4 an= 4
°
e
- ML -
¥GROUND LINE .
| |_ 8' I I_ 8' | f}l
m
| I'<—BRACE POSTS | |

<:________,L_L
LINE BRACES
(MAXIMUM SPACING 324”

PLACE THE BRACE WIRE AROUND THE POST. DRAW WIRE TAUT BY TWISTING
EACH POST. THIS APPLIES TO ALL BRACE WIRES.

ERECT LINE BRACES BETWEEN END, CORNER OR
GATE POSTS AT INTERVALS NOT EXCEEDING

324 FEET.

THIS MAXIMUM INTERVAL MAY BE REDUCED BY
THE ENGINEER ON CURVES WHERE THE DEGREE
OF CURVATURE IS GREATER THAN 3 DEGREES.
PLACE LINE BRACES AT THE END OF EACH ROLL
OR PIECE OF WOVEN WIRE.

BETWEEN

NOTCH POSTS FOR BRACES.

PLACE TWO GALVANIZED 12d OR THREE GALVANIZED 10d ON ALL BRACES AT EACH END.

CURVED TO FIT

CURVED TO FIT
DIAMETER OF
BOLT HINGE

1=

HINGE CLAMP
(2 REQUIRED)

i

il

USE LATCH DEVICE APPROVED

BY THE ENGINEER.

HINGE ASSEMBLY, AS DETAILED,
IS SUGGESTED. SUBSTITUTION
MAY BE MADE SUBJECT TO
APPROVAL BY THE ENGINEER.
USE 138" DIAMETER GALVANIZED
STEEL PIPE GATE FRAME EXCEPT
AS SHOWN HERE.

BOLT HINGE
(2 REQUIRED)

4 PT. BARBED WIRE

5"x5" WOOD BRACE POST
4"x4" HORIZONTAL TOP BRACE
#9 WIRE TWISTED

78

VI 74 7Y 17/

77 A7 7 YL
7/ /7 /¥ 7Y
7 L [ ZAL L 7]
3 LV \ V \ \ A\ ] ;‘\‘

¥7 7 77777 V7]

Il
5"x5" WOOD
CORNER POST \— l

~

FENCE CORNER
USE WHEN CORNER ANGLE IS 15° OR GREATER

4n 4_"— - 4" 4n
T Iny I -
=° r ! r |
<
2 I I Il
4 U U u U

POST FOR BLOCKING DRIVEWAYS
OR OTHER ENTRANCES

INSTALL IN ADDITION TO FENCE WHERE
SHOWN IN PLANS OR WHERE DIRECTED BY THE ENGINEER

4"x4" HORIZONTAL TOP BRACE -'-I r-5"

4"x4" HORIZONTAL TOP BRACE

138" NOMINAL DIAMETER
5"
#9 TWISTED WIRE,

4'-10"

=== gt It | ié .......... .
™~
=
= I
- ~ _Sg= '
™ /| ™~ 1T ™ |
= |
Il
LT TITIA ' v == AT
- / ﬁ GROUND LINE/
o Il 74" NOMINAL DIAMETER | | __J T
© L. ) ||| #9 WIRE TWISTED
'l I 12 I I
J— ! GATE L

5
=D
k<
=25,
=E59
cogT
Z -~
W< =1L
FOZSOE
e
i
o EuSy
OAL
(@) D
Z .g
N E:hq
| wo®
- 0O
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14'-0" ! 14'-0" ! 14'-0" ' 14'-0" 14'-0"
\4 PT. BARBED WIRE
1 = n
=
= e f " = HN=m=T=
1= = + 2= 1=
- LT ZRE W= W= I
5"x5" WOOD BRACE POST——N ;/ \4\\\4 ., )
éRADE IF NECESSARY || 1= ”=/IISIII= N=iin= N — T N=N=N= M= 1= n= = = n= = |||E\\ 4_x 4 POST
TO CLEAR WIRES - == TETENEE f e === == M= =
4 PT. BARBED WIRE || 27 MAXIMuM I Il T
3'-2" MINIMUM EMBEDMENT AS _— 4 v 6" MINIMUM SPACING 115"
MIN.
DIRECTED BY THE ENGINEER 9" ALLOWABLE SPACING
DETAIL OF DITCH CROSSING ALTERNATE TYPES OF STAPLE
USE ONE #9 STAPLE OR TWO #16 STAPLES
AT EACH POINT OF ATTACHMENT.
8’_0" 8!_0" 14!_0”
5" 5"
=~ |-

WOVEN WIRE FENCE
END OF GATE LOCATION

14'-0" 8-0"
6" SPACING 4" BRACE 5"
/ [ | (=X
] S _—1 l'" I}

4'-10"

N

=

3!_2"

M=

l

S ==l

?Tﬁﬁ?f%&l’l; IE]]

WIRE
[ TWISTED

CONSTRUCTING FENCE ON

u

—

W=

=== |

GROUND LINE

= W=

DETAIL SHOWING METHOD OF

SHARP BREAK IN GRADE

BY SOIL CONDITIONS.

M=M=N=N=

BINEEEEEERIE

u

ALL POSTS SHOWN ARE BRACE POST

SLOPE

i

. 31_2H_—_

MIN

=l

=

]

POST

_
E

DETAIL OF POST ANCHOR
USE AT GATE POSTS OR WHERE REQUIRED

MAY ALSO BE USED IN LIEU

OF SETTING POSTS TO A DEPTH OF 3'-2".

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
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FASTEN CUT STRANDS OF WOVEN WIRE

4 PT. BARBEB WIRE

4"x4" BRACE POST

#9 TWISTED WIRE

PR A A T TR T T T,

4" BRACE POST

36" MIN.
T
|
|

WINGWALL

TO THE LOWER STRAND OF BARBED
WIRE WITH FABRIC FASTENERS.

ELEVATION

VARIABLE - NOT EXCEED 8'

M=m=n=h=

] ]
| |-—5" BRACE POST—| |

TENEIEIENENELEIE

3'-o"

— —
F

8'_0" |

PLAN

METHOD OF TYING FENCE TO HEADWALL

GENERAL NOTES:

ALL POSTS AND BRACES MAY BE EITHER ROUND OR SQUARE AT
THE OPTION OF THE CONTRACTOR, PROVIDED THE SAME TYPE IS
USED THROUGHOUT THE PROJECT FOR POST AND BRACE.

DIMENSIONS SHOWN ARE THE DIAMETER OF ROUND POSTS

OR EDGE DIMENSIONS OF SQUARE POSTS.

4 PT. BARBED WIRE
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INSTALL THE FENCE TO PULL AGAINST ALL POSTS.

5" CORNER POST

FENCE TO CORNER
AT RIGHT OF WAY

R/W

STANDARD RIGHT-

INSTALL THE FENCE FACING THE PROPERTY OWNER EXCEPT
THAT ON HORIZONTAL CURVES GREATER THAN THREE DEGREES;

WIRE FENCE NEED

\ CUT AND SPLICE OR TIE FENCE

WIRE AROUND POST

NOT BE CUT
4" POST 4"x4" BRACE POST
N \_L l #9 TWISTED WIRE 5 R/W
N - SR — R i !
|| 1/ l/ 1
& ammmm 5
[ ‘k“n ¥ -;
L < »
w = SLOPE OF 1§ ERN I =
FILL o T —— _— = -
Ef ) H===h= M=m=m=m=m=m3anE m=
o © = z
€ o [ [ " [ N A~
<. = ! 5" POST _ J
« g B | | L)
| T T R/W_MARKER
4" POST "qn ]
|._VARIABLE _| 8'-0 . - %%

METHOD OF ERECTING FENCE FOR

4" LINE POST/ "“
4" BRACE /

FILL SLOPE

b

ROAD SIDE

M/d

FENCE WIRE

R/W MARKER

N~
A~ SEE DETAIL

]

% 5" CORNER POST '

/
4" BRACE

5" BRACE POST

PLAN VIEW

4" LINE POST

3
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k<
s2E
HE5C
SoGT
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e
L
-
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STUDDED "T" POST

W/ ANCHOR PLATE

9 WIRE TWISTED

(o

Ay
2.375" 0.D. CORNER\G‘U/

4 PT. BARBED WIRE
1.660" 0.D. POST

STATE OF
NORTH CAROLINA

1-12

OF TRANSPORTATION
DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ERECT LINE BRACES BETWEEN END, CORNER
OR GATE POSTS AT INTERVALS NOT EXCEEDING

THIS MAXIMUM INTERVAL MAY BE REDUCED BY
THE ENGINEER ON CURVES WHERE THE DEGREE

"
%)= SPACING 6 4 PT. BARBED WIRE 1.660" 0.D. BRACE
©
TJq_n- ______________________ _
1T
=
¥ =
h |
|| f%n
b z
1 o
E\I 14!_0" i__l! I 8!_0" I ,I ““:,
|
2.375" 0.D. BRACE P03T——~'4:£1
WOVEN WIRE FENCE i
END OF GATE LOCATION @
2.375" 0.D. BRACE POST
SPACING 6" #9 WIRE 1.66" 0D
=== TWISTED, BRACE 324 FEET.
PITTTT] [TT] |
| | | 11 2
4 PT. %%'m 2

BARBED WIRE

P ]

3-5"—1.

PLACE THE BRACE WIRE AROUND THE POST.
BY TWISTING BETWEEN EACH POST.

<N
o
- ——-
L = = =

TOP HINGE

i

BOTTOM GATE CORNER
AND HINGE ATTACHMENT

>l

1

BOTTOM HINGE LATCH FORK

3' - 2"__ 4I

T
S . T

LINE BRACES

o1l
[
N/

DRAW THE WIRE TAUT
THIS APPLIES TO ALL BRACE WIRES.

OF CURVATURE IS GREATER THAN 3 DEGREES.
PLACE LINE BRACES AT THE END OF EACH ROLL
OR PIECE OF WOVEN WIRE.

1
1
1
(o] L

4 PT. BARBED WIRE /——2.375" 0.D.GATE POST

0.375" ROUND ROD
/<_ /—2" 0.D. PIPE

B

5'_0"

/r-STUDDED "T" POST W/ ANCHOR PLATE

FENCE CORNER
USE WHEN CORNER ANGLE IS 15°

| 2'_6"

—

U

M—H—q' 4"
I

POST FOR BLOCKING

DRIVEWAYS AND OTHER ENTRANCES

INSTALL IN ADDITION TO FENGCE WHERE SHOWN
IN PLANS OR WHERE DIRECTED BY THE ENGINEER

1.660" 0.D. BRACE

ENGLISH STANDARD DRAWING FOR

866.03

| T N >
2= I 1Tk x
10_ ‘\ )' ‘\ I,
m . T —PT1S
<
J_ A | o VI #9 WIRE TWISTED
0 o rH ﬁ{ et
en Il i ] L
L2 L= 12/
PLUNGER
BAR CATCH GATE
—_— USE LATCH DEVICE APPROVED BY THE ENGINEER. HINGE ASSEMBLY, AS DETAILED,
SUGGESTED. SUBSTITUTION MAY BE MADE SUBJECT TO THE APPROVAL OF THE ENGINEER.

WOVEN WIRE FENCE
WITH STEEL POST
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14'_0" | 14'_0" 14'_0" | 14'_0" 14'_0” |
‘if PT. BARBED WIRE
£l n
Fly
— M = = =
Il:l//s Ill§m (i . = HI= ==
= = =S = \\\2 e = |:|,
2.375" 0.D. BRACE POST—F I . 2R
VST W= STUDDED "T" POST
/GRADE IF_NECESSARY TO Iy == =i T e e e = ===
CLEAR WIRES |:|’ TEEIELE === I === m=w= m= m_l.1 WITH ANCHOR PLATE
4 PT. BARBED WIRE 12" MAXIMUM v L
SPACING " § -
2'-6” MINIMUM EMBEDMENT AS _— 4 | 6 MINIMUM SPACING
DIRECTED BY THE ENGINEER 9" ALLOWABLE SPACING
DETAIL OF DITCH CROSSING
8"0" 8"0" 14'_0"
1.66" 0.D. BRACE
= =
I
|
14"0" L 8"0" L 8"0" ] — — — —
I Lo === [TI=E === n= n=i= im=
6" SPACING 1.66" 0.D. BRACE E“\2\\P | -n-l
-1 il = || u lu
s Zn=i= = =
= N ==
o 1 =
- S, Z1\=
X ZIi=
N Lt e i ALL POSTS SHOWN ARE BRACE POST []
M= A== == == En= NEN= =] EV= ml
o #9 WIRE il |
" Tﬁ TWISTED 1]
|, [ GROUND LINE SLOPE
DETAIL SHOWING METHOD OF Foz=I
CONSTRUCTING FENCE ON SHARP BREAK IN GRADE @2?
™

DETAIL OF POST ANCHOR

USE CONCRETE FOOTING ON ALL
CORNER, END, GATE AND BRACE POSTS.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
WOVEN WIRE FENCE
WITH STEEL POST
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4 PT. BARB WIRE

#9 TWISTED WIRE

1.660" 0.D. BRACE

GENERAL NOTES:

ISNTALL THE FENCE FACING THE PROPERTY OWNER
EXCEPT ON HORIZONTAL CURVES GREATER THAN
THREE DEGREES, INSTALL THE FENCE TO PULL
AGAINST ALL POSTS.

IN LIEU OF 2.375"” 0.D. TUBULAR POSTS
216" x 215" x14"” ANGLE SECTIONS MAY BE USED.

WINGWALL

"T" POST

N

VARIABLE —

i Sl A il i IN LIEU OF 1.660” 0.D. TUBULAR BRACES
"T" POST e S x 2" x 2" x14" ANGLE SECTIONS MAY BE USED.
3'-6" MIN. | 3N =
Y ) &X )
L) 2"
b In FENCE_TO CORNER AT RIGHT OF WAY
h=n=n=in= " m=nm=m=H= '”EIHE'”J H= -~
I 5 875" 0.0. i) t7 i
|_| [ BRACE POST | PLAN
— o= L a) )
! 8'-0" , 2
ELEVATION . « RIGHT-OF -WAY
METHOD OF TIEING FENCE TO HEADWALL N——
- :_ _ ' R/W
2.375" 0.D. CORNER POST Ay t,,
. g 8
- 1
/, \\ 1 |
O

1 VARIABLE - NOT EXCEED 8' ]

4 PT. BARBED WIRE

1
1.660" 0.D. BRACE

#9 TWISTED WIRE

\
AL

~

10" DIAMETER
CONCRETE FOOTING

CUT AND SPICE OR TIE
FENCE WIRE AROUND POST

3 y. , ] E g aw & R/W_MARKER
T y. ~'| WIRE FENCE NEED N | ,
- Q%\ 2”" NOT BE CUT £ il o)
= SLOPE OF R | 1
= FILL o L = L L1 _ o
: 2 M=M=n=m= TENMENMEIENENENNE = =
© = Y =
- < ) [”j 2.375" 0.D. [ .
I [ BRACE POST il © " _
. | |- | - = =4 SEE DETAIL
NCHoRprATE L | _VARIABLE ]_ g'-0" | R/W_MARKER FENCE WIRE
R/W E % R/W
MEHTOD OF ERECTING FENCE FOR IR S l
v post ALona/ CORNER POST v JBRace/
FILL SLOPE THIS AREA ROAD SIDE BRACE POST
- He=n os 0 G
PLAN VIEW s

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.
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= =
ol 5"x5" WOOD BRACE POSTS Ow
=24 5"x5" WOOD BRACE POSTS M — >
o=z SEE GHART FOR STRANDS 4"x4" HORIZONTAL vt <<
InNn~O TOP BRACE 2= 3
>ho5 AND SPACINGﬁ \ s A
ECZ:'""EZ" o ' 4"x4" HORIZONTAL TOP BRACE '-'-—'8"'2.
G"; 5' 2, 4 POINT BARBED WIRE o~ °8<£I -
I°>§2ITI SEE CHART FOR STRANDS T L <C <L
S Z5 o AND SPACING _ EFOFO®G
>T98o9] * * Pt
== D= ©
o&’gg - 1 ST
x o w
= ;| > TWISTED S [
5 < .

'< : el '] '] '] : : m |N E a
vg ] i ¥ ¥ T —- o
= P P ' x =
N o 8'-0" MIN. I 8'-0" MIN. e HH |/ =

il il il 4
i i ¥ [
LINE BRACES il
(MAXIMUM SPACING 330') P
5"x5" CORNER : '
m f ] WOOD BRACE POST 4. g
) :II]I?‘I i
W | ' CORNER BRACE 1]
> o USE WHEN CORNER ANGLE IS 15° OR GREATER g o
& T ALTERNATE TYPES OF STAPLES - =
= me USE ONE #9 STAPLE OR TWO #16 STAPLES < 0w ~
= -] ;' AT EACH POINT OF ATTACHMENT. IJD: 2]
= % 5"x5" WOOD BRACE POSTS A E o
(@] > )
© M 4 POINT BARBED WIRE wogn L O
C =z 3 BARBED WIRE FENCE CHART 4"x4" LINE POST SEE CHART FOR STRANDS A x4 O LZONTAL L=z Q
- m ya AND SPACING \ =] =
© ) NUMBER OF A < e
3 —n § BARBED WIRE STRANDS | 2 3 4 5 6 7 B N = 75 WIRE d <|7) I.?J -
m E A 8" 4" 3" 3" 3" 3" : \\ m ;
=z H T
= STRAND B | 12" 12" 15" 12" 10" 8" 2 B g n E
me SPACING c | 21" 13" 11" 8" 6" 8" B S o
GROUND
m I B 4 |o
% BRACE LENGTH H1 6’_0" 6’_0" 8'_0" 8'_0" 8'_0" 8'_0" c LINE I E
EXPOSED | H2 | 3'-5" | 3@-5" | 4-11" | 4-11" | 4'-11"| 4-11" ‘
POSTS | eupeDMENT| W3 | 22-7" | 27" | 31" | 31" | 3-1" | 3-1" i ' '
‘D | B | 1 ] 1 ] 1 ] 1 ]
x| .. 14'-0" i '_0" MIN. oo
L INE | LENGTH | Ha ['6'-0" | 6'-0" [ 7'-6" | 77-6" | 76" | 7'-6" i HE 80 o T
EXPOSED H5 3'_5" 3'_5" 4'_11" 4'_11" 4'_11" 4'_11" :-: TYPIcAL SPAcING ALL LINE POSTS : : : :
POSTS | eugenmeNT| 8 | 22-7" | 27" | 27" | 27" | 2-7" | 2-7" L L
HORIZONTAL BRACE| --- | 8'-0" | 8'-0" | 8-0" | 8-0" | 8-0" | 8-0" END OR GATE BRACES
SHEET 1 OF 2 SHEET 1 OF 2
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GATE POST GATE POST
X ’ IMETAL GATE\7
[ /i \!
/i A\
/y \X

GATE POST
CONCRETE

° GROUND LINE

ANCHOR

4le4"
HORIZONTAL
TOP BRACE

S

VAR. 10', 12', *14' OR *16’

.

ALTERNATE CATTLE GATE

5"x5" WOOD GATE POSTS

138" NOMINAL DIAMETER
78" NOMINAL DIAMETET;7

ELEVATION
OF GATE

POST
~ &

SLOPEﬂ\

Sl
E = i E
g 2ol 3
o =
w . .l
o
»
x

DETAIL OF

GATE POST ANCHOR

USE CLASS "B" CONCRETE AT GATE
POSTS OR WHERE REQUIRED BY

SOIL CONDITIONS.

CONCRETE MAY

ALSO BE USED IN LIEU OF SETTING
POSTS TO THEIR MAXIMUM DEPTH.

4"X4"

HORIZONTAL

4 POINT BARBED WIRE
SEE CHART FOR STRANDS

AND SPACING

TOP BRAC7 /
J

[ A
\ ——
I A —\ {8
N i 4 | 1B
= #9 WIRE TWISTED, N 1B
{ — z \ 18 &
) . ol A 1B | _
i It
c
sowme/ [ 1, ferounp Line [ 7] \ #o wire
TWISTED  |<F'! Al TWISTED o
GATE POST~ 7 T \\GATE_POST e
CONCRETE o VAR. 10', 12', *14' OR *16' o CONCRETE
ANCHOR i i ANCHOR

GATE

%ll

N

BOLT HINGE
(2 REQUIRED)

GENERAL NOTES:

ALL POSTS AND BRACES MAY BE EITHER ROUND OR SQUARE AT
THE OPTION OF THE CONTRACTOR, PROVIDED THE SAME TYPE
IS USED THROUGHOUT THE PROJECT.

DIMENSIONS SHOWN ARE THE DIAMETER OF ROUND OR EDGE
DIMENSIONS OF SQUARE POSTS AND BRACES.

ERECT LINE BRACES BETWEEN END, CORNER OR GATE POSTS.
PLACE LINE BRACES AT INTERVALS NOT EXCEEDING 330’
AND AT THE END OF THE BARBED WIRE ROLL.

THE 330" INTERVAL MAY BE REDUCED BY THE ENGINEER
ON CURVES WHERE THE DEGREE OF CURVATURE IS GREATER
THAN 3 DEGREES.

NOTCH BRACE POSTS 1" MINIMUM FOR HORIZONTAL BRACES.
PLACE TWO GALVANIZED 12d OR THREE GALVANIZED 10d NAILS
AT EACH END OF ALL BRACES.

PLACE THE BRACE WIRE AROUND THE POST. DRAW ALL BRACE
WIRE TAUT BY TWISTING BETWEEN EACH POST.

INSTALL THE FENCE FACING THE PROPERTY OWNER EXCEPT THAT
ON HORIZONTAL CURVES GREATER THAN THREE DEGREES (3°)
INSTALL THE FENCE TO PULL AGAINST ALL POSTS. SEE STD.
866.02 FOR FENCING AT DITCH CROSSINGS, BREAKS IN GRADES
AND R/W BREAKS.

USE LATCH DEVICE APPROVED BY THE ENGINEER. HINGE ASSEMBLY
AS SHOWN IS SUGGESTED. SUBSTITUTION MAY BE SUBJECT TO
APPROVAL BY THE ENGINEER. USE 138" DIAMETER GALVANIZED
STEEL PIPE FOR GATE FRAME EXCEPT AS SHOWN HERE.

ANY COMBINATION OF GATE AND FENCE TYPE MEETING THE
APPROVAL OF THE ENGINEER IS ACCEPTABLE AND IS
NOT LIMITED TO THE EXAMPLES SHOWN HEREON.

CURVED TO FIT
DIAMETER OF FRAME

_
o]

IAMETER OF o glc

CURVED TO FIT ﬁ
BOLT HINGE

HINGE CLAMP
(2 REQUIRED)

HINGE ASSEMBLY

1-12

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.

ENGLISH STANDARD DRAWING FOR
BARBED WIRE FENCE
WITH WOOD POSTS
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POST CAPS VARY DUE TO DIFFERING

THE FABRIC MAY EITHER BE FASTENED TO THE TENSION WIRE BY HOG RINGS
SPACED AT 24" INTERVALS OR THE TENSION WIRE MAY BE WOVEN THROUGH THE FABRIC.

2.375" 0.D. END

—_—

OR BRACE POST

MANUFACTURERS DIMENSIONS — A
I 6’_3" I 12"6" I 12,'6” I
| TENSION WIRE #6GA. |
STRETCHER BAR (SEE NOTE SHEET 2 OF 2)
R > 3 ” 2.375" 0.D. LINE POST— e
% ON
3 X ~—— USE WIRE CLIPS OR TIES TO 8
’ R «-2.375" 0.D. LINE POS S ATTACH FABRIC TO POST (12" CTRS.) p

TENSION WIRE #BGA. /]
WITH TURNBUCKLE

A

S

N
3%

V3

/V

CHAIN LINK FABRIC

2\
X
X

7

TENSION WIRE #6GA.
/ (SEE NOTE SHEET 2)

X
X
P

%
X
Q)

A

LAV

SHEET 1 OF 2

866.05

2" 2"
I | ' By
IINEIE: AN T |
| N {
C _/_J_*__ / 17 2—1 i__
on "
| | |
SECTION A-A ALTERNATE SECTION A-A
NOTE: BRACE RAIL:
e et T2 AT et T T e
ERECT ADDITIONAL BRACE POSTS IF SO 12"-6" | 6'-3"

DIRECTED BY THE ENGINEER. BRACE THE
POSTS FROM BOTH SIDES OF POSTS.

ELEVATION

POST MOUNTING TO STEEL

L —~A

"u” BOLT

SEE DETAIL "A"

"u" BOLT
SEE DETAIL

O

nn
B

Ll L
R A A

POST MOUNTING TO WOOD

GUARDRAIL W6 POST

GUARDRAIL 6" X 8" POST

BRACE POST

6'-3" | 6 -3" |

BRACE POST |/— LINE POST

A
LINE POST—>

o~ LINE POST

N TENSION WIRE #6GA.
BRACE PANEL WITH TURNBUCKLE
ELEVATION

A
|

PLAN OF BRACE PANE

3
=D
k<
<52,
HES5C
SoGT
Z -~
L < L
FOZSos
e
L
PrEuSd
<:><:> D
= .H
o Ea
] WP
A

GLARE SCREEN
CHAIN LINK FABRIC/GUARDRAIL MOUNTED

ENGLISH STANDARD DRAWING FOR
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58" GALV. HEAVY
HEX NUTS

1%6"

21"
I-d—

n

n

-

Ay

Lél

~——+— 54" DIA. X 1114" LG.
GALV. "U" BOLT

s I1.D.,138" 0.D.,7/64" THK.
V4 GALV. WASHER

[

D

DETAIL-A

58" DIA. X 17" LG.

Ei GALV. "U" BOLT
=)
% 3" % 6" I.D.,1 34"0.D.,7/64" THK.
: / GALV. WASHER
AN
L 54" GALV. HEAVY
HEX NUTS
DETAIL-B

NOTES: VINYL COATED GLARE SCREEN

1. USE CHAIN LINK FABRIC 48" WIDE, 15" MESH, 111% GA.
HOT DIPPED GALVANIZED STEEL WIRE VINYL COATED SHERWOOD GREEN.

2. USE END (BRACE) POST, LINE POST AND BRACE RAIL
GALVANIZED STEEL PIPE VINYL COATED SHERWOOD GREEN.

3. USE FITTINGS AND OTHER APPURTENANCES ALUMINUM ALLOY,
GALVANIZED PRESSED STEEL, MALLEABLE OR CAST STEEL VINYL COATED
SHERWOOD GREEN. PAINTED FITTINGS ARE NOT ACCEPTABLE.

4. USE TENSION WIRE GALVANIZED STEEL ASTM A752 GRADE 1335
OR 5140 VINYL COATED SHERWOOD GREEN.

5. USE HOG RINGS 9 GA. AND VINYL COATED SHERWOOD GREEN.

6. USE TIRE WIRE 9 GA. GALVANIZED STEEL WIRE VINYL COATED
SHERWOOD GREEN.

NOTES: GALVANIZED GLARE SCREEN

1. USE CHAIN LINK FABRIC 48" WIDE, 1%" MESH, 11l% GA.
HOT DIPPED GALVANIZED STEEL WIRE.

2. USE END (BRACE) POST, LINE POST AND BRACE RAIL
GALVANIZED STEEL PIPE.

3. USE FITTINGS AND OTHER APPURTENANCES GALVANIZED PRESSED
STEEL, MALLEABLE OR CAST STEEL.

4. USE TENSION WIRE GALVANIZED STEEL ASTM A752 GRADE 1335
OR 5140.

5. USE HOG RINGS 9 GA.
6. USE TIRE WIRE 9 GA. GALVANIZED STEEL WIRE.
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18" MIN. CLASS I

24" MIN. CLASS II

GEOTEXTILE

CHANNEL WITH CLASS I OR CLASS II RIP RAP

LENGTH OF DITCH

18" MIN. CLASS I
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24" MIN. CLASS II

GEOTEXTILE

LONGITUDINAL SECTION A-A,

4'-0" CLASS II
2'-0" CLASS I

GENERAL NOTES:

1. USE RIP-RAP IN CHANNEL BED WHERE
SHOWN ON PLANS.

2. IF BEDROCK IS ENCOUNTERED WITHIN THE LIMITS
OF THE TOEWALL, BEGIN TOEWALL ON THE BEDROCK
OR AS DIRECTED BY THE ENGINEER.

3. WHERE ONLY ONE SIDE REQUIRES RIP-RAP I OR
'IT' LIST STATION AND SIDE OF SAME.

CLASS I CLASS II
*nwn Hxll "w” an
0'-5' |BED LEVEL ALL 36"
6'-10’' 12"

11'-20’ 18"

*FOR "V" DITCH "W" IS 0’

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.
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RIP RAP IN CHANNELS
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SECTION A-A

PIPE OUTLET WITH DITCH

H= RIP RAP TO TOP OF PIPE (MAX. H =

T=

D+ T)
T= 15" CLASS I RIP RAP, UNLESS OTHERWISE SHOWN ON PLANS
12" CLASS 'B' RIP RAP, UNLESS OTHERWISE SHOWN ON PLANS

OUTLET W/DITCH OUTLET W/0 DITCH =
D | CLASS 'B' RIP RAP| CLASS I RIP RAP | CLASS 'B' RIP RAP| CLASS I RIP RAP =9
TONS [e5uie| S.Y. | TONS [retirie| TONS [vetirie| S.Y. | TONS [reburie << ~3
12" 2 5 5 2 5 1 4 2 1 4 ZxEo
15" 2 7 7 3 7 1 5 3 2 6 %51852'
18" 3 10 9 4 10 2 7 4 2 8 cl .
24" 5 14 15 7 15 3 11 7 4 12 ESZSS
30" 8 21 21 11 22 5 16 11 7 17 T
36" 11 28 29 15 30 7 22 16 10 23 PrEuSZ
42" 15 37 39 20 39 10 28 22 13 30 gogn:
48" - - 49 26 50 - - 28 17 38 N ==
54" - - 60 33 62 - - 36 21 47 - Lo
60" - - 73 40 75 - - 44 26 56 - O
66" - - 87 48 89 - - 54 32 67
72" - - 102 57 104 - - 64 38 78
NOTE : s
FOR CALCULATION PURPOSES =
CLASS 'B' RIP RAP = 100 LBS. L
CLASS I RIP RAP = 105 LBS. I—_'
=
[a =
o ©
L
[11]
S a
; -
o
=
a k-
A <
[a
o
+
= n
[
I
T
- -
g o
GEOTEXTILE o U
. . K . LLl
ARQLAARAARIARL [=)
AT AT =
N INO IO 3
GEOTEXTILE
SECTION B-B
PIPE OUTLET WITHOUT DITCH YW
876.02
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GENERAL NOTES:
-USE CLASS 'A’ RIP RAP.

-CONSTRUCT WIDTH AND SHAPE OF THE DITCHES AS
SHOWN OR DIRECTED BY THE ENGINEER.

-USE GEOTEXTILE UNDER CLASS 'A’ RIP RAP IF
SPECIFIED ON PLANS.

*AS SPECIFIED ON PLANS.

12' VERTICAL CURVE

6!_0”

JL

QA'

ﬁV

NI A IE RO
PRI I I IR
0‘..

o‘, -\ o‘v-\ 0], A\ uv

12" V.C. ROADWAY DITCH

L'J

“» -

o,
Sipe e
“r -

SLOPE DRAIN, BASE DITCH OR
BERM DRAINAGE OUTLET DITCH

1 n 1 n
2-0 2-0 BERM DITCH

1 n I "
3-0# 3-0+ MEDIAN DITCH

MEDIAN OR BERM DITCH

. 6!_0" |

SHOULDER
POINT NOTE: "D" VARIES WITH LENGTH
AND RATE OF SIDE SLOPES.

SIDE DITCH

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
DRAINAGE DITCHES WITH CLASS 'A’ RIP RAP
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GENERAL NOTES:
-USE CLASS 'B' RIP RAP.

-CONSTRUCT WIDTH AND SHAPE OF THE DITCHES AS
SHOWN OR DIRECTED BY THE ENGINEER.

-USE GEOTEXTILE UNDER CLASS 'B' RIP RAP IF
SPECIFIED ON PLANS.

*AS SPECIFIED ON PLANS.

TR TR TR
QALERIERIEAD

GEOTEXTILE

SIDE DRAINS, BASE DITCH OR

OTHER OUTLET DITCHES

- BERM DITCH

VEE DITCH

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

1-12

DIVISION OF HIGHWAYS

ENGLISH STANDARD DRAWING FOR
DRAINAGE DITCHES WITH CLASS 'B' RIP RAP
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