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Weld Longitudinal Bar 
to Safety Bar 

Longitudinal Bar 
(See General Note 2J 

CROSS-DRAINAGE TYPE 
END SECTION 

6" 

H 7 
7 ·" 

½" Diameter 
Hex Head Bolts rTypJ 

PARALLEL-DRAINAGE TYPE 
END SECTION 

½ "x 6" Bolt 
With Nut 

Galvanized 
.-------M-E_T_A_L_E_N_D __ S_E_C_T_I_O_N __ F_O_R_C_I_R_C_U_L_A_R_P_IP_E_S ____ __,, s_t_ra_p_~ 

Pipe Minimum 
Diameter Thickness 

(In) In Gauge A 

Dimensions (In) L Dimensions 

H W Overall Slope Length Slope Length Slope Length 
Width H:V (In) H:V (fn) H:V (fnJ 

Safety Bar rTypJ 

L 

F.H.W.A. 
REGION STATE 

9 ARIZ. 

PROJECT NO. 

GENERAL NOTES 
I. The size, slope and type of end section, whether parallel or cross 

drainage. shall be shown on the plans. 

2. A longitudinal bar Is required for cross-drainage end sections when 
the span (WJ is greater than 30". Additional longitudinal bars shall 
be required If spacing exceeds 30" on larger end sections. 

3. Safety and longitudinal bars are not required on 30" and smaller 

SIDE VIEW-CROSS DRAINAGE TYPE cross-drainage end sections. 

Slope: 
6" H 

L~ 
I .,,,_.;::NJ 

2.4" 
M )(if'flll B 

Safety 
Bar (TypJ 

L 

B 

• - Top of Sloped End Section 

■ - These Sizes Are Not Normally Used for Culverts by ADOT 

.._ - Headwalls Are Normally Required for Pipe Sizes 48" and Larger 

4" 

7 ~ 
---~3"~ten End, 

Then Bend Outside 4" to 
Match End Section Sides 

I" X jfo • Slotted Hole (Typ) 
SIDE VIEW-PARALLEL DRAINAGE TYPE 3½".I' ~ 

½ • -13 UNC Diameter 
Threaded Rod Over Top 
of End Section. Side Lugs 
to Be Bolted to End Section 

Side Lug 

For 30" Diameter and 

LONGITUDINAL 
BAR DETAIL 

Reinforced Edge Full 
Length of End Section 
(See Section A-AJ 

Boll to Hold 
Surfaces Tightly 
Together 

SAFETY BAR DETAIL 
Reinforced Edge Full 
Length of End Section 
(See Section A-AJ 

Bolf to Hold 
Surfaces Tightly 
Together 

4• 

w 

Circular Pipes 15-24" Larger Circular Pipes, 
and All Arched Pipes 

Overall Width 

24 .064 16 8 6 30 46 4:/ 56 6:/ 84 JO:/~ 160 
30 .109 12 12 9 36 60 4:/ 80 6:/ 120 10:1~ 220 
36 .109 12 12 9 42 66 4:/ 104 6:/ 156 10:/~ 280 
42 .109 12 16 12 48 80 4:/ 128 6:/ 192 

~ Minimum Thickness For All JO:/ Slope End Sections Is 12 Guage 

METAL END SECTION FOR ARCHED PIPES 
Equivalent finches) Minimum Dimensions (fnJ L Dimensions Thickness Diameter 

Overall Slope Length Slope Length {fnJ Span Rise In Gauge A H w Width H:V (fnJ H:V flnJ 

24 28 20 .064 16 8 6 34 50 4:/ 40 6:/ 60 
30 35 24 .079 14 12 9 41 65 4:/ 56 6:/ 84 
36 42 29 ./09 12 12 9 48 72 4:/ 76 6:/ 114 
42 49 33 ./09 12 /6 12 55 87 4:/ 92 6:/ /38 

TYPE 1 CONNECTION TYPE 2 CONNECTION 
Overall Width FRONT VIEW-ROUND PIPE 

Corrugation Sized 

Slope Length 
H:V (fnJ 

10:/~ 120 
10:1~ 160 
JO:/~ 210 

FRONT VIEW-ARCHED PIPE 
~Pl~ 

Tapered Sleeve 
Shall Be 12 Gauge 
Smooth Galvanized 
Steel 

Diameter 

Diameter 
-½· 

24" 

Edge of Sidewall Sheet 
Rolled Tight Against Rod 

1/s • (Approximately) 

Seal With Caulking 
Compound at Field 
Installation rTypJ 

Minimum ½ • Diameter 
Galvanized Steel Rod 
or # 4 Galvanized Rebar 

DETAIL 

SECTION B-B 

PIPE, MET AL SAFETY END SECTION 
SECTION A-A 

Diameter 
+¼" 

For All Concrete Pipes 

TYPE 3 CONNECTION 

DESIGN APPROVED 

Kenneth R. Cooper 
APPROVED FOR DISTRIBUTION 

J, C. Cooper 

ARIZONA DEPARTMENT OF TRANSPORTATION 
INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION 
ROADWAY GROUP PLANS DETAIL 
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