TOP OF .
END SECTION

%" X ¥" HEX BOLTS

REINFORCED EDGE

FULL LENGTH OF 4
END SECTION n

LONGITUDINAL (SEE SEC. A-A) A

B (VP DIAMETER (D)

SLOPE n

1= A‘/\

GENERAL NOTES

1. USE END SECTIONS ON 1V:4H TO 1V:6H SLOPES ONLY. USE TOE PLATE
EXTENSION WHERE SHOWN ON THE PLANS.

REINFORCED EDGE 70 HOLD THE SURFACES OR RISE (R) s . FABRICATE SAFETY AND LONGITUDINAL BARS FROM STEEL PIPE
FULL LENGTH OF TIGHTLY TOGETHER (TYP.) o WA, CONFORMING TO ASTM AS53 SCHEDULE 40 SPECIFICATIONS.
END SECTION ' PARALLEL T MRAETEA .‘) DIA. OR GALVANIZE BARS HOT DIPPED AFTER FABRICATION.
(SEE SEC. A-A) 6" SAFETY BAR 1 :
1 . (TYP) 4 RISE 3. A LONGITUDINAL BAR IS REQUIRED FOR CROSS DRAINAGE END SECTIONS
v ~ PARALLEL SAFETY BAR (TYP.) WHEN THE SPAN IS GREATER THAN 30 INCHES. USE ADDITIONAL
r [[ "'I T 1 LONGITUDINAL BARS IF SPACING EXCEEDS 30 INCHES ON LARGER
END SECTIONS.
OPTIONAL TOE PLATE W HOLES 2T = F_e
EXTENSION WITH SAME A A e o 1 4. SAFETY AND LONGITUDINAL BARS ARE NOT REQUIRED ON 30 INCHES
(THICKNESS A)S END SECTION |~ QVERALL WIDTH : AND SMALLER CROSS DRAINAGE END SECTIONS.
SEE NOTE 7
L ) 5. SAFETY BARS ARE NOT REQUIRED ON 18 INCHES AND SMALLER
FRONT VIEW ELEVATION VIEW ELEVATION VIEW PARALLEL DRAINAGE END SECTIONS.
ROUND PIPE CULVERT CROSS DRAINAGE END SECTION PARALLEL DRAINAGE END SECTION 6. WHEN REQUIRED, TOE PLATE EXTENSIONS SHALL BE THE SAVE GAGE AS
e END SECTIONS. DIMENSIONS SHALL BE OVERALL WIDTH LESS 6 INCHES
on GALVANIZED BY 8 INCHES HIGH.
AL 4|2-IREADED ROD OVER . pIA —
GALVANIZED BOLT — TOP OF END SECTION. I veto [
WITH NUT ' SIDE LUGS SHALL BE 30 o —-
, . BOLTED TO END SECTION g X f METAL END SECTIONS FOR ROUND PIPE CULVERT
MASTIC ~ |,
| CALVANIZED Bl where |- 24" PIPE DIA. %Ig{k DIMENSIONS IN INCHES
| STRAP I STE LU REQUIRED SMOOTH SIZE OVERALL L
| B. ¢ VARIES SLEEVE (INCHES) (INC’\HA%AGE) A H W WIDTH Slope = 4 | Slope = 6
Al 4 Al A ALTERNATE VIEW }
oY oY FOR FEMALE END 18 0.064/16 8 6 24 40 32 47
FOR RDUND AND ELLPTICAL PIPES FOR ROUND AND ELLPTICAL PIPES T 4 0.064/16 | 8 6 0 46 55 83
WITH 24 INCHES OR LESS DIAMETERS WITH 30 INCHES OR GREATER DIAMETERS :
TyPE 1 YPE 2 30 0109/12 | 12 9 36 60 79 118
== < 36 0109/12 | 12 9 42 66 102 154
CONNECTOR DETAILS FOR ALL SIZES OF CONCRETE ROUND 42 0.109/12 | 16 12 48 80 126 189
NOTE: SIZES THRU 24" ATTACH TO PIPE WITH TYPE 1 STRAPS. OR PIPE ARCHES 48 0109/12 | 16 12 54 86 150 224
ALL OTHER SIZES ATTACH WITH TYPE 2 RODS AND LUGS. TAPER SLEEVE CONNECTION 54 0.109/12 16 12 60 99 173 260
60 0.109/12 | 16 12 66 98 197 295
/e CARRIAGE METAL END SECTIONS FOR PIPE ARCH CULVERT
GALVANIZED HEAD EDGE OF SIDEWALL
ly" CARRIAGE BOLTS (TYP.) SHEET ROLLED SNUGLY PIPE SIZE (INCHES) METAL DIMENSIONS (INCHES)
GALVANIZED HEAD AGAINST STEEL ROD THICK L
SR | EQUIV. | ooy RISE MIN. & " " OVERALL
. 1/ DIA. (INCH/GAGE) WIDTH Slope = 4 | Slope = 6
(APPROX.) ] 18 2 15 0.064/16 8 6 27 43 20 30
‘ 24 28 20 0.064/16 | 8 6 33 49 40 60
WELD o 30 35 24 0109/12 | 12 9 40 64 55 83
LONGITUDINAL BARS (/;j\L\(/“AL“i'Z)E%IAS'TEEL ROD 36 a1 29 | 0109/12 | 12 9 47 7 75 12
TO SAFETY BARS
(TYP) OR #4 GALVANIZED 42 48 32 0.109/12 16 12 54 86 90 136
REINFORCING BAR 48 56 37 0.109/12 16 12 62 94 110 165
PARALLEL SECTION A-A 54 63 42 0109/12 | 16 12 69 101 130 195
(STAEFET)Y BAR 60 70 46 0.109/12 | 16 12 76 107 146 218
' LONGITURINAL BAR PERRUGKTION SIZED 72 82 56 | 0109/12 | 16 | 12 88 120 185 278

PARALLEL DRAINAGE END SECTION

CROSS DRAINAGE END

TO FIT PIPE
PARALLEL
SAFETY BAR
(TYP.)
PIPE—~g
SECTION B-B

SECTION

48" MAX.
\ " x % N [_,_\zl
L —-IHI-— | sst I
_— +

I 3" GALVANIZED STEEL PIPE -
W e

FLATTEN END, THEN BEND OUTSIDE 4"
TO MATCH END SECTION SIDES

LONGITUDINAL DRAINAGE BAR PARALLEL BARS

SAFETY B TAIL
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NOTES

rEDGE OF ROADWAY PAVEMENT ¢ ROADWAY GRATE % CROSS BAR SIZE REQUIREMENTS 1. SHOP DRAWINGS SHALL BE SUBMITTED PER 105.02
m y ; N —nj'—n— — . W LENGTH OF sPAn | NOMINAL PIPE SIZE | 0.D. 2. HARDWARE SUCH AS BOLTS, WASHERS, AND LOCK NUTS SHALL BE HOT-DIPPED
I N T U~ LEFT (SEE NOTE 7) SIZE GALVANIZED PER ASTM Al123
W W T AHEAD ~ | LESS THAN 12' 3.0" 3.0"
! I 7/ —" _$\ T S == 3. INTENDED FOR USE ON TERRAIN XX SLOPES WITH A CLEAR RUNOUT FOR ERRANT
™ R A A 22 22 VEHICLES. GUARDRAIL IS THE PREFERRED OPTION ON STEEPER TERRAIN OR WITH
| “w SREATER—TFHAN—16 n s HIGHER TRAFFIC VOLUMES
¢ BOX ! 4. MINIMUM SCHEDULE 40 PIPE SHALL BE UED. GALVANIZE ALL PIPES, FITTINGS AND
CULVERT | ‘ 4"X 4"X 4" PLATE HARDWARE AFTER ALL CUTTING, WELDING, DRILLING, AND FABRICATION.
B || -7N\__ RIGHT i 5. BOTH ENDS OF CULVERT SHALL BE TREATED TO PREVENT DEBRIS FROM ENTERING
= v AHEAD
&~ 6. EQUALLY SPACED 24 INCHES MIN.TO 30 INCHES MAX.FROM EDGE OF SIDEWALL
TYPE 1 TYPE 2 TYPE 3 TYPE 4 R | TO CENTER OF BRACKET,OR FROM CENTER TO CENTER OF BRACKET.
STRAIGHT CULVERT SKEWED CULVERT FLARED CULVERT FLARED-SKEWED CULVERT o /\,1\ 4! T @‘7 7. THE CROSS BAR DIAMETER SHALL BE EQUAL TO OR GREATER THAN THE GRATE BAR DIAMETER.
|
INSTALLATION TYPES STATIONING 2¢“ I?ag“LEDIA- 8. IF MORE THAN 20 FEET THAN A MIDSPAN SUPPORT SHALL BE REQUIRED. SEE SHEETS 3 AND 4.
GRATE BARS SHALL BE PERPENDICULAR TO DIRECTION OF TRAFFIC FLOW. 9. DRILL HOLES USING EQUIPMENT DESIGNED TO CUT THROUGH CONCRETE AND REINFORCING STEEL.
SKEW ANGLE DETERMINATION PP
_ 10. A ¥ INCH BOLT,LOCK NUT AND WASHERS. ALL HOLES ARE TO BE 7% INCH IN DIAMETER.
4Il
S FRONT WINGWALL 11. BEND PLATES OR STRIPS WITHOUT CRACKING MATERIAL.
PAVEMENT FROM ROADWAY STA. SHIM DETAIL 12. SHIM THICKNESS EQUALS THE DIFFERENCE IN DIAMETERS OF THE GRATE BAR AND CROSS BAR.
FLARE
ANGLE
/ / (AHEAD) GRATE BAR
I WIDTH N (PERPENDICULAR TO
PARAPET I A<-| VARIES 7 LENGTH - ROADWAY EDGE)
—\’ ! ! VARIES __* o Yy SEE GRATE BAR
/S N —\{ L NOTE 10
— I Laagt IS I CROSS
T — - 40 J— ‘/ B - |
SIDEWALL A 1 } ¥ 4 193 4MX 40X /g SHIM
G OF ——F = - = (SEE NOTE 12)
LENGTH LENGTH Y — L) )
CULVERT | SKEW BACK WINGWALL VARIES ! !
LENGTH OF SPAN I ANGLE EROM ROADWAY  VAREES A SEE
20'-0" MAX. STA J P N NOTE 10
GRATE : SIDE VIEW 7
(SEE NOTE 8) ik RS 3 \3/—7— WASHER
(TYP) T0P VIEW RIS Y _ A )
PLATE  |agn_s] B = 3%" PLATE
WIDTH (SEE NOTE 11)
—1 " VARIES ¥ + 0.D.0F GRATE BAR ¥, + 0.D.0F GRATE BAR .
DETAIL "A SECTION B-B
T %u 7/8” X 1;’4” [ 1|/“ TOP VIEW
PLATE SLOT (TYP.) 0
- § i H VA N
( st 1" RAD. (SEE ¥ 4/2”_: T DIA A la— B —]
NOTE 11) AL HOLE 2" SIDE WALL 2/ C—=—
SEE 1 z f \_ 7 y, ‘
] " X 194" T
DETAIL 'B' N G N 7% DIA HOLE SLOT (TYP.) S el 2"
| HEADWALL BRACKET HEADWALL BRACKET
“— TCRUSS " TOP VIEW FRONT VIEW gl 4" DIA. HOLES o GRATE BAR
L 2 (SEE NDTE 9) 3
— \ (SEE NOTE 7) VAL | 6" X 4" X 3" ANGLE
B GRIND TO /5" RAD. R E[_ __r__ 12" LONG
‘ | / SEE " ‘ 2I/2||_3|/2|| ——————
B SEE DETAILL 'A GRATE —t— -
A& N“"E ® BAR Rt /A _f
& e e /4" DIA GRATE
_ 00 (SEE NOTE 9) WASHER BAR
TE ) SEE /‘\/
LT e WO & NOTE 10 C <
HEADWALL SIDE- 1 5 6" X 4" X %" ANGLE
BRACKET WALL ) HEADWALL 5 12" LONG
INSTALLATION PLAN DETAIL "B" SECTION C-C
TN——
(TYPE 4 - FLARED-SKEWED CULVERT SHOWN) e —
SECTION A-A TOP VIEW
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SIDEWALL

NOTES

1. LENGTH OF SPAN (20 FEET MAXIMUM).
2. ALL ANCHOR BOLTS SHALL BE GROUTED IN PLACE WITH A NONSHRINK

—rh d— 6"
! ! HOLE
I. \ - ()
MlIN \ 3/8”
4 0.D. PIPE
SUPPORT PLATE
SIDE VIEW
2y

2" PLATE
2 l !_j__‘ |
(¢] (@) —IZ/ZH

12II

N / I3A6||
(¢] O=—— HOLE
(TYP.)

e

e e g OR EPOXY GROUT WHICH SHALL COMPLETELY FILL THE HOLES.
R r———T |
1 I I I 8/y"
. _ ' /<
gll \\
' DIA N>
SEE NOTE 9,
SEE NDTE 8, || T SHEET 2
SHEET 2 sl=a== " N
|~ SEE NOTE 8, SHEET 2
CASE 1 CASE 2
= = 82" \_ 6" X 4" X %" ANGLE,
SIDEWALL 30" LONG
6" X 4" X 3" ANGLE,
~—T —— T — 30" LONG |
| | | Ll
(. : [ D
. P SECTION D-D
| | |
L b DETAIL "c"
HEADWALL
f 2! 3" PLATE YA
4"~ BRACKET— %" PLATE —¢ H n
11° B
4 4 - N "
SIDEWALL ' !
NDT?-ZEEI i ' ’) 3
410D, PIPE S o "
¥," BOLTS . L o) O~=—— HOLE
}T( e g | | (TYP.)
SEE DETAIL “C" SEE DETAIL "D" SEE DETAIL “C" 36" HOLE . 12" 1
1 | | i | 1 5" 0.D. PIPE BRACKET END VIEW TOP VIEW
o o -~ lo o e, o ] o o END VIEW
CROSS BAR SUPPORT ASSEMBLY
o o Tle o\ 7 e o o ° SIDE VIEW
SEE | SEE o DETAIL "D"
NOTE 1 NOTE 1 CULVERT FLOW
_¢ <>
SEE X2 L > ¥ le—— 5" 0.0. PIPE
NOTE 1 18" CORRUGATED ,‘A : . ¥ X 5"
METAL PIPE FILLED s g CONCRETE
SEE DETAIL "D" WITH CONCRETE . - CONCRETE FLOOR 8 ANCHOR BOLTS
. - o OF CULVERT B /] (SEE NOTE 2)
=== == - p s
A N
. SEE NOTE 1 SEE NOTE 1 . ———N— T
INSTALLATION PLAN WITH MIDSPAN SUPPORT ! - |

BOTTOM SUPPORT ON EARTH

BOTTOM SUPPORT ON CULVERT FLOOR

BOTTOM SUPPORT PLATE
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