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sections when the span is greater than 30".

30" and smaller cross drainage end sections.

Safety bars are not required on 18" and smaller 
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U.S. CUSTOMARY STANDARD

STANDARD

Use end sections on 1V:4H to 1V:6H slopes only.  

Use toe plate extension where shown on the plans.

Fabricate safety and longitudinal bars from steel pipe 

conforming to ASTM A53 schedule 40 specifications. 

Galvanize bars hot dipped after fabrication. 

A longitudinal bar is required for cross drainage end 

1.

2.

3.

4.

5.

6.

SAFETY BAR DETAILSCROSS DRAINAGE END SECTION

PARALLEL DRAINAGE

END SECTION

PIPE ARCH CULVERT CONNECTOR DETAILS

PARALLEL DRAINAGE END SECTIONCROSS DRAINAGE END SECTIONROUND PIPE CULVERT

FRONT VIEW ELEVATION ELEVATION

FRONT VIEW

SECTION A-A

SECTION B-B

 LONGITUDINAL DRAINAGE BAR PARALLEL BARS

TYPE #3

Alternate view

for female end

B

B

Slope

1

spa
cing 1

Slope

A

FOR ALL SIZES OF CONCRETE

ROUND OR PIPE ARCHES

A

A

A
NOTE:

Use additional longitudinal bars if spacing exceeds 

Safety and longitudinal bars are not required on 

parallel drainage end sections.

spa
cing

FOR METAL ROUND PIPES
AND LARGER. FOR PIPE ARCHES

flatten end, then bend outside

to fit pipe

Corrugation sized

safety bars

Parallel

Longitudinal bar

to safety bar (typ.)

Weld longitudinal bar

Longitudinal bars

D

V
a
r
ie
s

R
is
e

Overall width

D

Overall width

AWA

L L

o
r
 R
is
e
 (

R
)

D
ia

m
e
te
r
 (

D
)

Top of end section

Top of end section

(typ.)

Safety barsSafety bars (typ.)

Mastic where required

H
H

H

H

tightly together

the surfaces

Bolt to hold 

as end section)

(same thickness 

plate extension 

Optional toe 

as end section)

(same thickness 

plate extension 

Optional toe 

Side lug

head bolts (typ.)

galvanized

Type 2 threaded rod

with Type 1 strap or 

corrugations and attach

lugs to be bolted to end section

over top of end section.  Side 

bolt w/nut

galvanized 

reinforcing bar

galvanized

galvanized steel

AWA

o
r
 R
is
e
 (

R
)

D
ia

m
e
te
r
 (

D
)

TYPE #1 TYPE #2 

head bolts (typ.)

galvanized

strap

Galvanized

tightly together

the surface

Bolt to hold 

length of end section

Reinforced edge full

(See Section A-A)

rolled snugly against steel rod

Edge of sidewall sheet 

Pipe

4
"

2
"

8
"

6
"

2
"

6
"

8
"

(max.)
48"

4
"

4
"

" x 6"2
1 " galvanized threaded rod 2

1

2
"

8
"

15" THRU 24"

FOR METAL ROUND PIPES 30"

21" X 15" AND LARGER

" (min.) dia.2
1

rod or #4 

"2
1" x 4

3Form 2

s
m

o
o
th
 s
le

e
v
e

2
4
"

8
"

2
"

6
"

6
"

(max.)
24"

4
"

" carriage2
1

48" (max.)

" slots8
51" x 

"8
35

4" to match end section sides.

"2
13

1"

" carriage2
1

"8
3D - 

30" on larger end sections.

0.079", all others are 0.109".

18" diameter sleeves have a thickness of 

DIMENSIONS (INCHES)

4
"

"
 (
a
p
p
r
o
x
.)

8
1

3" galvanized steel pipe:

(See Section A-A)

length of end section

Reinforced edge full


	FLH Standard Drawings
	602-9: Metal End Sections with Safety Bars
	Metric
	US Customary



	NPS: 
	State: 
	Project: 
	602-9: 


