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Top of end section

SHEET

PROJECT NUMBER

Longitudinal bars A
Bolt to hold Slope } NOTE:
the surfaces Reinforced edge full 48" 17 = 5 3 ' 1. Use end slect/ons on _1V:4Z to 1 \’/7:6H slopehs on/ly.
tightly together length of end section . \ S| ~ Use toe plate extension where shown on the plans.
(See Section A-A) . A 3| ] Q2
N Q § Y5 ‘q; 2. Fabricate safety and longitudinal bars from steel
Optional toe - ° _E 5 L Tl pipe conforming to ASTM A53 schedule 40
plate extension g \OL . Q § N specifications. Galvanize bars hot dipped after
(same thickness L f—t——rs— i ar° fabrication.
as end section) —| _ I Safety bars
~ 30? T Safety bars (typ.) (typ. )y 3. A longitudinal bar is required for cross drainage
w A N end sections when the span is greater than 30".
Overall width N ol o Use additional longitudinal bars if spacing exceeds
- L | A L | 30" on larger end sections.
FRONT VIEW ELEVATION ELEVATION I .
4. Safety and longitudinal bars are not required on
ROUND PIPE CULVERT CROSS DRAINAGE END SECTION PARALLEL DRAINAGE END SECTION = 30 o3 smalor cross drainege end sections,
D
. 5. Safety bars are not required on 18" and smaller
Top of t ) i . .
_ op of end section 3 Mastic where required parallel drainage end sections.
Reinforced edge full D-%" [ /
length of end section 17 x 6" %" galvanized threaded rod ] 6. 18" diameter sleeves have a thickness of 0.079",
(See Section A-A) ; : - v
galvanized over top of end section. Side S S all others are 0.109".
Bolt to hold bolt w/nut — lugs to be bolted to end section 2 Q
the surface J’ NN
tightly together } ‘ T N §
. 1—t11 V—F) . Q
tional t \ ‘
e remeion | Galvanized B | Alternate view E METAL END SECTIONS FOR ROUND PIPE CULVERT
(same thickness strap Form 2%" x %" PIPE | METAL DIMENSIONS IN INCHES
as end section) \ i [ e 5 corrugations and attach SIZE | THICK
Side lug OVERALL L
} B } with Type 1 strap or o (MIN.) A H w WIDTH | Slope=4 | Slope=6
e | RouND Tvpe Zihreaded rod I e sz | 40 | sz | 4
Overall width FOR METAL ROUND PIPES AfVODRLIXEgg?.R/?gIQV gjppép Eg C:),I-(I)E"S FOR ALL SIZES OF CONCRETE 24 |0.064/16| 8 6 30 46 55 83
~ - 15" THRU 24 21" X 15" AND LARGER ROUND OR FIPE ARCHES 30 |o0109/12] 12 | 9 | 36 60 79 118
FRONT VIEW TYPE #1 TYPE #2 TYPE #3 2 Totoyis 1e | 1z |45 | 80 | 126 [ iss
PIPE ARCH CULVERT CONNECTOR DETAILS 48 |0.109/12] 16 | 12 54 86 150 224
~ Edge of sidewall sheet 54 |0.109/12| 16 | 12 60 92 173 260
>§ rolled snugly against steel rod 60 0.109/12| 16 12 66 98 197 295
15" carriage &
galvanized N %" (min.) dia.
rod or #4 PIPE SIZE (INCHES) METAL DIMENSIONS (INCHES)
galvanized EOULV. THICK OVERALL L
Weld longitudinal bar reinforcing bar QUIV-| span | RISE | (MIN.) A H w
to safety bar (typ.) 2 INCH/GAGE WIDTH | Slope=4 | Slope=6
SECTION A-A 18 21 15 ]0.064/16 6 27 43 20 30
ol Corrugation sized 24 28 20 0.064/16 8 6 33 49 40 60
Paralle to fit pipe 30 35 24 |o0.109/12| 12 | 9 40 64 55 83
safety bars 36 41 29 |o0.109/12| 12 | 9 | 47 71 75 112
- 42 48 32 0.109/12| 16 12 54 86 90 136
n ] Pipe j; 48 56 37 0.109/12| 16 12 62 94 110 165
/Za | 5;’;72%6 54 63 42 |0.109/12| 16 | 12 69 101 130 195
gead bolts (typ.) v 60 70 46 0.109/12| 16 12 76 107 146 218
SECTION B-B 72 82 56 |0.109/12| 16 | 12 88 120 185 278

1" x %" slots

48" (max.)

PARALLEL DRAINAGE
END SECTION

3%" -

LONGITUDINAL DRAINAGE BAR

CROSS DRAINAGE END SECTION SAFETY BAR DETAILS

3" galvanized steel pipe:
flatten end, then bend outside
4" to match end section sides.

PARALLEL BARS

e

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 602_9
SPECIFICATION
METAL END SECTIONS b2, FP-14
APPROVED FOR USE
NO SCALE WITH SAFETY BARS Y rroas
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Top of end

Bolt to hold
the surfaces
tightly together

Optional toe
plate extension
(same thickness
as end section)

ROUND PIPE CULVERT

Top of end section

Reinforced edge full
length of end section
(See Section A-A)

Bolt to hold
the surface
tightly together
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(same thickness
as end section)
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FRONT VIEW
PIPE ARCH CULVERT

Parallel

Weld longitudinal bar
to safety bar (typ.)

safety bars

Reinforced edge full
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(See Section A-A)
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M12 galvanized threaded rod
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FOR METAL ROUND PIPES
375 THRU 600

TYPE #1

PROJECT

SHEET
NUMBER

A
Slope I} NOTE:
17 = ST 1. Use end sections on 1V:4H to 1V:6H slopes only.
A) =~ Q @ 1 — Use toe plate extension where shown on the plans.
. — ar~
2le NS
° A A el 2 8| 5|y 2 Fabricate safety and longitudinal bars from steel
_E 5 LT gla pipe conforming to ASTM A53 schedule 40
Q § cf specifications. Galvanize bars hot dipped after
) I ar° fabrication.
T 4*:i_i Safety bars
Safety bars (typ.) 1 (typ. )y 3. A longitudinal bar is required for cross drainage
] end sections when the span is greater than 750 mm.
3 RS Use additional longitudinal bars if spacing exceeds
L | TN L 750 mm on larger end sections.
ELEVATION ELEVATION I ,
4. Safety and longitudinal bars are not required on
CROSS DRAINAGE END SECTION PARALLEL DRAINAGE END SECTION = 5oy o o aller crose drainage omd soctions,
h#ﬁ ) ) 5. Safety bars are not required on 450 mm and smaller
3 / Mastic where required parallel drainage end sections.
D-10 [
l] © 6. 450 mm diameter sleeves have a thickness of
- @ S 2.01 mm, all others are 2.77 mm.
L) T Q
S 9%
;/[i, Qg
v W” Alternate vie Rk
Galvanized B for farmale ond § METAL END SECTIONS FOR ROUND PIPE CULVERT
Biﬁ Form 68 x 13 PIPE METAL DIMENSIONS
Side lug | — cqggu?atiogs ind attach SIZE THICK A Y W OVERALL L
B wi ype strap or @ MIN. WIDTH — —
A ‘.l Type 2 threaded rod 450 (1 63) 200 | 150 | 600 | 1000 5102304 SIZZ%O‘S
FOR METAL ROUND PIPES 750 :
AND LARGER. FOR PIPE ARCHES FOR ALL SIZES OF CONCRETE 600 1.63 | 200 | 150 | 750 1150 1400 2100
525 X 375 AND LARGER ROUND OR PIPE ARCHES 750 | 2.77 | 300| 225| 900 | 1500 | 2000 | 3000
TYPE #2 TYPE #3 900 2.77 300 | 225 1050 1650 2600 3900
1050 2.77 400 | 300 1200 2000 3200 4800
CONNECTOR DETAILS 1200 | 2.77 | 400| 300| 1350 | 2150 3800 | 5700
~ Edge of sidewall sheet 1350 | 2.77 | 400 | 300 | 1500 | 2300 4400 | 6600
>§ rolled snugly against steel rod 1500 2.77 400 | 300 | 1650 2450 5000 7500
Sy
NJ 11.11 dia. min.
™ galvanized steel METAL END SECTIONS FOR PIPE ARCH CULVERT
rod or #13 PIPE SIZE METAL DIMENSIONS
galvanized EQUIV. THICK OVERALL L
reinforcing bar :
g p SPAN | RISE | mn.) | A H w WIDTH | Siope=4 | Siope=6
SECTION A-A 450 | 525 | 375 1.63 | 200] 150| 675 1075 500 750
Corrugation sized 600 700 500 1.63 200 | 150 850 1250 1000 1500
to fit pipe 750 | 875 600 2.77 | 300| 225| 1025 | 1625 1400 2100
900 1050 725 2.77 300 | 225 1200 1800 1900 2850
- 1050 1225 825 2.77 400 | 300 1375 2175 2300 3450
] Pipe j; 1200 1425 950 2.77 400 | 300 1575 2375 2800 4200
M;lia‘;z;’ejzge 1350 | 1600 | 1075 | 2.77 | 400 | 300| 1750 | 2550 | 3300 | 4950
faod bolts (typ.) v 1500 | 1775 | 1175 | 2.77 | 400 | 300 | 1925 | 2725 | 3700 | 5550
SECTION B-B 1800 | 2075 | 1425 | 2.77 | 400 | 300 | 2225 | 3025 4700 7050

CROSS DRAINAGE END SECTION

1200 (max.)

25 x 15 slots

100

LONGITUDINAL DRAINAGE BAR

133

PARALLEL BARS

SAFETY BAR DETAILS

76.2 galvanized steel pipe:
flatten end, then bend outside
100 to match end section sides.

NO SCALE

This drawing contains Metric units of measure.
Dimensions without units are millimeters.
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