Rigid Pavement
( Doweled Joints And Good Condition)

~
{ {

Minimum
Cover

RIGID PAVEMENT

NMINIMUNM
COVER
PIPE TYPE/SIZE & SHAPE
CONCRETE (See Note 6)
Round & Elliptical 9"
CORRUGATED STEEL
15"-72" Round & Arch Equiv. 9"

78" & Larger Round & Arch Eq. 5"
CORRUGATED ALUMINUM

15"-72" Round & Arch Equiv. 9"

78"-102" Round & Arch Equiv. /5"

108" & Larger Round 18"
CORRUGATED POLYETHYLENE

/5"-48" Round 9"
POLYVINYL CHLORIDE

15" -48" Round 9"

GENERAL NOTES

. The tabulated values are recommended minimum dimensions to withstand anticipated
highway traffic loads. Additional cover may be required to support construction
equipment loads or highway traffic loads before pavement is completed. Some size thickness

combinations may require minimum cover greater than those listed above. See Sheets 2, 3, & 4.

. Less than the fabulated minimum cover may be used provided suitable method (s )
are detailed in the plans.

. Values shown in parentheses ( ) are for 3" x |" corrugations which must be specified
to utilize the lesser cover.

. The tabulated values in the brackets [] apply to Type |-R (Spiral Rib) pipe

which must be specifed to utilize the lesser cover.

MINIMUM COVER FOR CONCRETE, STEEL, ALUMINUM, POLYETHYLENE AND POLYVINYL CHLORIDE PIPE

Flexible Pavement Or
Rigid Pavement [ Joints Not Doweled
Or Poor Condition ( Fractured) 1 \‘
]

{ {

Bottom Of Base

| —— Minimum Cover

\—— Extra Material
May Be Required.
See Detall Right.

7
FLEXIBLE PAVEMENT
MINIMUM
PIPE TYPE/SIZE & SHAPE| ¥
CONCRETE (See Note 6)
Round & Elliptical 7"
CORRUGATED STEEL
/2"-30" Round 2" [r12"1
36"-48" Round 8" (12" ) r15"1
54"-72" Round 2" (15" ) [18"1
78"-96" Round (18" ) rer"i
102" & Larger Round (24" ) [33"]
/5"-30" Arch Equivalent 18" [18"1
36"-48" Arch Equivalent 24" (12" ) [18"1
54"-72" Arch Equivalent ar" (15" r24"1
78"-96" Arch Equivalent (18" ) 30"
102" & Larger Arch Equivalent (24" )
CORRUGATED ALUMINUM
/2" -24" Round /5" [12"7
30"-48" Round 18" (12" ) [18"1
54"-72" Round 24" (18" ) [24"]
78"-102" Round (24") [30"1
108" & Larger (30")
/5"-24" Arch Equivalent 24" r21"1
30"-48" Arch Equivalent 27" (15" ) [24"1
54"-72" Arch Equivalent 30" (18" ) [27"]
78"-90" Arch Equivalent (24") [30"]1
96"-102" Arch Equivalent (30" )
CORRUGATED POLYETHYLENE
/5" -48" Round 15"
POLYVINYL CHLORIDE
15"-48" Round 15"

Unpaved
\

Minimum
Cover
UNPAVED
MININUM
COVER

PIPE TYPE/SIZE & SHAPE| coumverciaL | coutlhcia
CONCRETE (See Note 6)

Round & Elliptical 2" 3"
CORRUGATED STEEL

12"-30" Round 18" [15"1 2" rie"1

36"-48" Round 8" (12" ) r15"1 12" ¢12") ri2"1

54"-72" Round 8" (12" ) [15"1 15" (12" ) [12"]

78"-96" Round (18") r2r"1 (12" r12'"]

102" & Larger Round 24" [33"] 18" r21"1

15"-30" Arch Equivalent /8" [18"1 12" r12"1

36"-48" Arch Equivalent 24" (12") r21"1 18" (12" ) [I5"]1

54"-72" Arch Equivalent 30" (18" ) [24"] |24" (12") [I8"]

78"-96" Arch Equivalent (24" ) r2r"1 (18" ) ra1"1

102" & Larger Arch Equivalent (30") (24")
CORRUGATED ALUMINUM

/2" -24" Round 21" r21"1 /5" [/5"]

30"-48" Round 24" (18" ) r2/"1 |/8" (12" ) [15"1

54"-72" Round 30" (24") [27"1 |24" (18" ) [21"]

78"-102" Round (30") [33"1 (24" ) r2r"1

108" & Larger 36" 30"

/5"-24" Arch Equivalent 2r" r24"1 24" r21"1

30"-48" Arch Equivalent 33" (2") r2r"1 |er" ¢15") r21"1

54"-72" Arch Equivalent 36" (24" ) [30"] | 30" (18" ) [24"]

78"-90" Arch Equivalent (30") [36"1 (24" ) [30"]

96"-102" Arch Equivalent (36") (30")
CORRUGATED POLYETHYLENE

15" -48" Round 2" /5"
POLYVINYL CHLORIDE

15"-48" Round 2" /5"

5. Commercial and noncommercial refers to typical vehicular utilization of unpaved
roads and drives where rutting and cover displacement may occur.

6. For Pipe Class S with diameters of 12" to 30",
the minimum height of fill measured from top of finished

grade fo outside tfop of pipe is 3 feet.

Bottom of Base

—~.
[4
N Friable Base Material

The cost of furnishing and installing the extra base material
shall be included in the cost of the culvert.

FRIABLE BASE

Bottom Of Ba.se\‘

/ Coarse Aggregate

The coarse aggregate shall be placed In 6 Inch Iiffs and compacted
sufficiently as to be firm and unyielding. The coarse aggregate
shall be gravel or stone meeting the requirements of Section

90/-2 or 90/-3 respectively. The gradation shall meet Section 90I-6,
Grades 4, 467, 5, 56, or 57 unless restricted in the plans. The filter
fabric shall be Type D-3 (See Index No. 199). The cost of furnishing
and installing the coarse aggregate and filter fabric shall be included
in the cost of the culvert.

ASPHALTIC CONCRETE BASE

Note: Extra material is required when cross culverts are
located on facilities subject to high speed traffic
(> 55 mph) or high traffic volumes ( > 1600 ADT )
and the cover is less than 12 inches For Concrete
Pipe, I5 inches For Corrugated Steel Pipe And I8 inches
For Corrugated Aluminum Pipe, Corrugated Polyethylene
And Corrugated Polyvinyl Chloride Pipe.

EXTRA MATERIAL FOR CROSS CULVERTS
UNDER FLEXIBLE PAVEMENTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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ROUND PIPE INSTALLATIONS

ELLIPTICAL PIPE INSTALLATIONS

Maximum Height of Fill (ft)
PIPE Class | Class | Class | Class | Class | Class
DIAMETER S I T pig v v
12"-30" 9 13 7 24 36 55
36"-54" 8 12 6 22 34 52
60"-78" 7 1 /5 2/ 33 5/
84" -96" 6 10 14 20 32 49
Pipe Class S D-Load=600 Lbs/Ft/Ft(.0l" Crack)
D-Load =900 Lbs/Ft/Ft (Ultimate )
Pipe Class I ~ D-Load=800 Lbs/Ft/Ft(.01" Crack)
D-Load=1200 Lbs/Ft/Ft (Ultimate )
Pipe Class T  D-Load=1000 Lbs/Ft/Ft(.0!" Crack)
D-Load=1500 Lbs/Ft/Ft (Ultimate )
Pipe Class IT D-Load=/350 Lbs/Ft/Ft (.0 " Crack )

D-Load=2000 Lbs/Ft/Ft (Ultimate)

D-Load=2000 Lbs/Ft/Ft(.0" Crack)
D-Load=3000 Lbs/Ft/Ft (Ultimate )

D-Load=3000 Lbs/Ft/Ft(.0" Crack)
D-Load=3750 Lbs/Ft/Ft (Ultimate)

Pipe Class IV

Pipe Class

(All Sizes)
Maximum Pi, B
. 4 . ipe edding
Installation /-/e/g{z{_tO?)r Fill Class Class

[-6% HE I c

7-10 HE IIT c

Horizontal I-16 HE IV C
7+ Special Design |Modified

1-6% VE I C

7-10 VE IIT C

Vertical I-16 VE IV Cc
7+ Special Design |Modified

ELLIPTICAL PIPE DIMENSIONS
ROUND PIPE DIMENSIONS - n n
Nominal Dimensions Wall

Equiv. Wall Thickness (In, J¥ Horiz. | Vert. _ Thickness

. Classes I, IT, IV, ¥ Equiv. .
Dia. Area . Classes

(n.) | (sq.Ft.o[ A WALL[B WALL]C WALL Rise | Span| Rise |Span| Dia. | Ared | ue g m, Iz

3 (In.)\(In. )| CIn )| CIn. )| CIn.) |(Sq.Ft.)| ve o, m,Ix
2 0.6 '3 £ na NA | NA | NA [ NA | 2 NA NA
15 1.2 1§ 24 NA ;
R R R AT R
£ 5/ 2 5 31 9 | 30 | 30 24 3.3 27
% 9 24 3z % 24 | 38 | 38 zlzgz 30 . 3§
%* v J 4 il 29 | 45 | 45 | 29 | 36 ?; 32’
2 9.6 32 42 51 34 | 53|53 |34 | 42 /o.z 452
48 2.6 4 5 53 : ;
54 | 5.9 | 4 | 54 | 64 fg 60 | 60 | 38 ;i i'g oz
60 9.6 > J 67 48 6752 ig Z 60 20'5 6/
66 | 23.8 54 64 71 R e : 6z
e 28.3 6 7 73 58 | 9l é_:; gg 72 ig'z 7/
78 33.2 62 72 81 63 | 98| 98 | 63| 78 34-6 782
54 8.5 4 8 87 68 | 106 | 106 | 68 | 84 40-/ !
2 4.4 72 82 91 72wz | 3| 72| 90 . =
9% 50.3 8 9 93 6./ 9,
02 6.7 81 9% 104 87; 12/ Eg 77| 9% | 52.4 9%
108 63.7 9 10 103 = /28 36 g? [0z | 59.2 / O,
4 0.9 ol — — 136 108 | 66.4 10 %
120 8.5 0 — — 92 | 143 | 143 | 92 | 14 74.0 I
o7 | 151 | 151 | 97 | 120 | 82.0 4

X For Informational Pur‘/zgoses Only
Do Not Specify Wall Thickness .
Option B Wall Is Industry Standard For Informational Purposes Only

Note: At the option of the pipe supplier or the contractor, a
Pipe Class with greater strength may be substituted for
the Pipe Class designated in the plans.

Pipe Class HE II  D-Load=1000 Lbs/Ft/Ft(.0l" Crack)
And VE II D-Load=1500 Lbs/Ft/Ft (Ultimate )

Pipe Class HE IIT D-Lload=1350 Lbs/Ft/Ft(.0" Crack)
And VE IIT D-Load=2000 Lbs/Ft/Ft (Ultimate)

Pipe Class HE IV D-Load=2000 Lbs/Ft/Ft(.0l" Crack)
And VE IV D-Load=3000 Lbs/Ft/Ft(Ultimate )

*Note: HE ITand VE IIT pipe required for depths of cover
less than 2'for 15", 18" and 24" equivalent.

PIPE DIMENSIONS
CONCRETE PIPE

POLYETHYLENE PIPE

POLYVINYL CHLORIDE PIPE

DIAMETER |HEIGHT OF MAXIMUM FILL (Ft)

DIAMETER

HEIGHT OF MAXIMUM FILL (Ft)

121 48" 7 |21 -48"

/7!

MAXIMUM COVER FOR PLASTIC PIPE

MAXIMUM COVER HEIGHTS

CONCRETE PIPE

Note: Height of fill ( maximum cover) is measured from top
of finished grade to outside top of pipe.
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ROUND PIPE - 5" x " CORRUGATION &

ROUND PIPE - 25' X f"CORRUGATION ROUND PIPE - 3" x I" CORRUGATION
Maximum Height Of Fill (Ft.) Maximum Height Of Fill (Ft.) Maximum Height Of Fill (Ft.)
Sheet Thickness In Inches Min. Sheet Thickness In Inches Min. Sheet Thickness In Inches Min
{Gage ) Cover {Gage ) Cover (Gage ) .
D Area | 0.064 | 0.079 | 0.09 | 0.38 | 0./68 D | Area [ 0.064 | 0.079 | 0.09 | 0.J38 | 0.168 D Area | 0.064 | 0.079 | 0409 | 0438 | o.leg | Cover
(n) ltsq. Fr.)| c6) | cie) | 2) | (i0) (8) |(F1.) (In )|csq. Ft.)| (16) | (14) | ci2) | ¢i0) (8) |(Ft.) tin) |(Sq.Ft.)| (16) | (14) | ¢i2) | ti0) | (8) |(Ft.)
12 .79 100+ | 100+ NA NA NA 36 7. 8l 100+ 100+ NA NA 36 7.1 72 90 100+ NA NA
15 1.23 100+ | 100+ NA NA NA 42 9.6 70 87 100+ NA NA 42 9.6 62 77 100+ NA NA
18 1.77 100+ | 100+ 100+ | NA NA 48 12.6 6/ 76 o0+ | 100+ NA 48 12.6 54 68 95 100+ NA
2l 2.40 100+ 100+ 100+ NA NA See 54 16.0 54 68 95 100+ NA g;zef 54 /6.0 48 60 84 100+ NA See
24 | 314 | 100+ | 100+ | 100+ | NA | NA | speer 6 | pve | # | @ 8 | wo- | wa | %S 60 | 96 | 43 54 | 76 98 NA_| Sheel
30 4.9 85 100+ 00+ | NA NA Jof 5 66 23.8 44 55 78 100 100+% 66 23.8 39 49 69 89 i00+*¥
36 7.0 71+ 88 oo+ | 00+ | NA 72 28.3 40 5 71 9 100+% 72 28.3 36 45 63 8l loo*
42 9.6 60+ | 76 100+ | 100+ | NA 78 33.2 37 rd 66 84 100+% 78 33.2 33 4 58 75 9ok
48 12.6 53 66 93 100+ 100+% 84 38.5 35 43 6l 78 100+ 84 38.5 3/ 38 54 70 85%
54 16.0 NS 59 82 100+ 100+% 90 4.2 32 40 57 73 90* 90 44.2 29 36 50 65 80*
60 /9.6 NS NS 74 95 100+ 9% 50.3 NS 38 53 68 84% 9% 50.3 NS 34 7 6/ 75%
66 23.8 NS NS NS & 100+ 102 56.7 NS 36 50 64 79% 102 56.7 NS 32 44 57 70%
72 28.3 NS NS NS 79 g7 * 108 63.6 NS NS 47 6/ 75% 108 63.6 NS NS 42 54 66%
78 33.2 NS NS NS NS 90 4 70.9 NS NS 45 58 7% 14 70.9 NS NS 40 5/ 63%
84 38.5 NS NS NS NS 83% 120 78.5 NS NS 42 55 67k 120 78.5 NS NS 38 49 60%*
132 95.0 NS NS NS 50 6/ 132 95.0 NS NS NS 44 54%
PIPE ARCH: SPIRAL RiB: 3" x 3'x 74" RIB SPACING PIPE ARCH-3"x 1" D@D gng 5% x 1*@S coRR. ROUND, PIPE - SPIRAL RIB
T RIB_SPACING (§'x 3 x74) or (Ix1"xIl$)
PIPE ARCH: SPIRAL RIB: §' x I"x liZ RIB SPACING Maximum Height I
- 02" Of Fill (Ft.) :
PIPE ARCH - 2§ x 4 CORRUGATION Minimum [ s Sheet Thickness In Inches Min.
Maximum Height 23% r/ﬁgf/f;ss Pressure Min. (Gage ) Cover
Of FIII(Ft.) span | Rise | Ploe | Area |Required |  Lbs/Sq.Ft. | Cover D | Areg | 0064 | 0079 | 0/09 | 036 | 068 | 'y,
Minimum T ——— pan | Ris pe r eql 000 o0 (Ft.) (In.)|(Sq. F1.)| (i16) | (14) (12) | (10) (8)
Equiv. Sheet Pressure Min. {In) \Cin) | (In) |(Sq.Ft.)N(In) (Ga) : 2 0.79 NA NA NA NA NA
Round Thickness 40 3/ 36 7.0 .079 (14) 8 2 /5 .23 NA NA NA NA NA
Span | Rise | Pipe | Area |Required Lbs/5q. Ft. Cover % | 36 | 22 | 94 [.or9(14) ] 3 8 77| 68 72 NA | NA NA
(in) |Cin) | tIn) [(Sq. F1.)|(In) (Ga) 4000 6000 |(Ft.) 53 4 48 2.3 |.o79 (14) 8 /3 2 2.40 58 62 100+ NA NA
m |3 5 LI |.064 (16) 2 14 60 | 46 | 54 5.6 |.0r9 (/14) 8 /3 24 3.14 5l 72 oo+ | NA NA
2/ 15 18 1.6 064 (16) 0 14 66 5/ 60 9.3 |.079 (14) 9 13 30 4.9/ 4 58 a7 NA NA
24 | 18 2 2.2 |.064(l6) 7 13 73 | 55 66 23.2 |.o79 (14) I 6 36 7. 34 438 P NA NA See
28 | 20 | 24 2.9 |.064(/6) 5 n 8 | 59 | 72 7.4 |.079 (14) [ 7 See 42 9.6 29 4 69 NA VA | Sheet
35 | 24 30 45 |.0641(/6) NS 4 See g | &3 78 320 |.079 (14) 10 /6 Sheet 48 12.6 26 36 6/ NA NA Jof 5
42 | 29 | 36 6.5 |.064(/6) NS 4 Sheet 95 | 67 84 37.0 |.079 (14) I I4 lof 5 54 16.0 23 32 54 NA NA
49 33 42 8.9 |.079(14) NS 6 lof 5 03 | 71 90 42.4 |.109 (12} 10 5 60 19.6 NS 29 49 NA NA
57 | 38 48 16 |.109 (iz) NS 8 e | s 9% 48.0 |09 (12) 10 6 6 | 23.8 NS 2% 24 NA NA
64 | 43 54 4.7 |.009 (12} NS 9 mw | 79 102 54.2 |.09 (12) 10 5 72 | 28.3 NS 24 40 NA NA
71 7 60 8.1 |.138 (10)@ NS o@ 128 | 83 108 60.5 |.138 (i0) 9 14 78 | 33.2 NS NS 37 NA NA
77 | 52 | e 2.9 |.I68 (8)* @ 5 0@ 3 | & | 67.4 |38 (10) ] I%; a4 | 385 NS NS 35 NA NA
83 | 57 | 72 26.0 |.68 (8% @ 5 0@ 42 | a 120 74.5 |.l68 (8) 7 2 0 | 42 NS NS 32 NA NA
9 | 50.3 NS NS 30 NA NA
02 56.7 NS NS 29 NA NA
108 63.6 NS NS 27 @ NA NA

@ - x1mxut only.

Notes:

Increase the minimum cover values shown on
Sheet | of 5 by 6" for gage and size combinations
below the heavy lines.

Height of fill ( maximum cover) is measured from
top of finished grade to outside top of pipe.

*Reoorrugafed end not available. May be considered
for cross drain and side drain applications only.

NA-Not Available
NS -Not Suitable (For Highway H-20 or HS-20 Loadings)

@ Limited availability of this product. Check
availability before specifying ( generally limited
fo 3" x 1" corrugation pipe arch fabricated from
60" and smaller diameter round pipe in 12 ga.
and thicker material ).

@ 360° perforated pipe arch (french drain pipe)
Is not recommended. Do not specify without
checking suitability and availability.

(3) 5"x 1" corrugated pipe is currently not
manufactured for the Florida market. Check
availability before specifying.

@ ./99 in. (12 gage ) for spiral rib, 8' maximum cover,
3'x 1" x l#" rib spacing (2 rib) only.

MAXIMUM COVER FOR CORRUGATED
STEEL PIPE ROUND AND PIPE ARCH

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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Notes:

Increase the minimum cover values shown on
Sheet | of 5 by 6" for gage and size combinations
below the heavy lines.

Height of fill { maximum cover) Is measured from
fop of finished grade to outside top of plpe.

MAXIMUM COVER FOR CORRUGATED ALUMINUM

NA - Not Avallable
NS - Not Sultable (For Highway H-20 or HS-20 Loadings )

DR - Design Review Is recommended for each specific application. The review

ROUND PIPE -2§ x ' CORRUGATION ROUND PIPE - 3" x I" CORRUGATION ROUND PIPE - SPIRAL RIB
RIB SPACING (% x 3 x7%")
Maximum Helght OF FlIl ( Ft.) Maximum Height Of Flil (Ft.) Maximum Helght OF FIIl (F1)
Sheet Thickness In Inches (Gage ) Min. Sheet Thickness In Inches ( Gage ) Min. Sheef Thickness In Inches Min.
D | Area [T0.060 | 0.075 | 0.105 | 0.J35 | 0764 | Sover D | Area [ 0.060 | 0.075 | 0.105 | 0.35 | 064 | Cover (Gage ) Cover
(in) sq.Ft)| c16) | (14) | (12) | (o) | (8) |(Ft) (i) _lcsq.Fr.A c16) | (14) | (12) | (10) (8) |[(Ft) D | Area | 0.060 | 0.075 | o0.05 | 0435 04| rp )
> 08 0 o YA A VA T - = = 5 m ™ (n)(Sq. Ft. (16) | (14) | «i12) | (10 (8) .
5 1.2 72 %0 NA NA NA 2 | 96 28 36 5/ NA NA g ‘3-2 2’;‘@ ’g@ x2 xﬁ x2 777 - note
18 1.8 59 75 100+ NA NA 8 | 26 24 3/ 45 58 NA :
2l 2.4 52 65 92 NA NA 54 /5.9 2/ 28 39 5/ NA 18 .77 = 76 NA NA NA ;ﬁ’:’:’ﬁgg%ﬁ s’mr:d ‘Specifloatiens
24 | 34 “ 56 79 NA NA 60 | 196 9 24 | 35 % NA 2 | 240 | # & NA_| Na NA for Highway Bridges or ASTW B788-88
30 49 | 350m 44 63 NA NA | See 6 | 23.8 | 50m 22 | 32 42 5 | see 24 | 3.4 ul o7 NA_| NA NA and manufacturer's recommendations.
36 7.1 NS 36 DR 52 68 NA Is:)fi_f 72 28.3 NS 20 0R 29 38 47 Sheet 30 4.9 33DR| 45 73 NA NA
42 9.6 NS NS | #4on 58 NA 78 | 33.2 NS | Bor | 2z 35 43 |lofs 36 7. 2744 38 DR| 6l NA NA | See
8 | 126 NS NS | 38or | 500r 6/ 84 | 385 NS Ns | 2408 32 % 2 | 96 Ns | 32@) 52 NA NA | Sheet
54 /5.9 NS NS 340R | 4508 | 54 0R 90 4.2 NS NS | 230r 30 37 % | 126 NS NS %6 65 NA | /of 5
60 19.6 NS NS NS | 390r | 490R % | 50.3 NS NS | 2ior | 280r 34 54 | /6.0 NS NS | 0DR| 57 NA
66 23.8 NS NS NS NS 4R 02 | 567 NS NS NS | 260r 32 60 | 9.6 NS NS 3@ 52 NA
72| 283 | Ns NS NS NS | 400r 08| 636 | Ns NS NS | 240R | 300R 66 | 23.6 Ns | NS | NS | 47DR | NA
4 | 709 | Ns | NS | NS | s 2808 re_| 26.5 NS | NS | NS 795 @7) NA
20| 785 | Ns NS NS NS 27 0% 76 | 33.2 NS | NS NS 1739 D7 N
8+ | 385 NS NS NS 4@ na
0 | #z NS NS NS [3003@] NA
9 | 50.3 NS NS NS VEFDD@] A
L [} @
PIPE ARCH - 2§ x § CORRUGATION PIPE ARCH - 3" x I" CORRUGATION © @ PIPE ARCH - SPIRAL RIB
[}
Maximum Helght Waximum Helght RIB SPACING ( 3"x §" x 7% )
Of Fill (F1.) Of FllI(Ft.)
Minimum Minimum Maximum Height
Equiv. et P"dxlmm Lf:;nern n. Equiv. Sheet | Maximum Corner | .. Foun Winim Of FIII(Ft.)
Span | Rise | Plpe | Area |Reuired | oo® S cover Span | Rise | Plpe. | Area ;m?f Pressure-Lbs/Sa.F! cover Found Thickness |, Maxinum Corner | Min.
(n) | (In) | (In) |(Sq. Ft.N(In) (Ga) 4000 6000 | (Ft.) th) |ty | ecmy esq Froaltin) tea)l 4000 6000 |(Ft.) Span | Rise| Pipe | Area |Required ressure -Lbs/Sq.Ft{ coyer
” 13 /5 1.l |.060 (16} 12 /5 © 3 % >0 060 (6] 3 > tin) | (In) | () KSq. Ft.)NlIn) (Ga) 4000 6000 | (Ft.)
2 | 5 18 1.6 |.060 (16 ) 4 % 136 T 22 | o4 T.os0 (s 5 I 6 | 14 5 1.2 |.060 (1) 2 i3
24 | 8 2l 2.2 |.060 (16) 7 i3 55 T | 28 1 125 Tosocm 5 5 20 | 6 18 17 |.060 (/6 0 12
28 | 20 | 24 2.9 |.075 (14) 5 It 60 | 4 | 54 | 5.6 |.075 (14) 8 13 See O I 2.3 ).060 (/6) 7 I
35 | 24 | 30 45 |.075 (14) NS 7 e 15 [Teo T 53 lors ) A 3 Shoas 2z | a | 24 30 |.060 (/6) 5 10
2 |29 | 3 65 |.105 (12 NS 7 See, 23 155 e | 252 105 (i) . /e lof 5 33 |26 | 30 47 |.075 (14) NS 9 o
9 135 ) 42 | &9 [.05(2) NS 6 lof 5 8 | 59 | 7z | 214 |05 (12) Il 7 R B 7.0_|.075 (14) NS i Sheet
57 | 38 | 1.6 |.35 (10) NS g 7 Tes 178 | 320 o5 02) 0 p % | 36 | 42 9.4 |.05 (12 NS ] lof 5
64 | 43 | 54 47 |35 (i0) NS 9 5 o 62 | 570 T10502) i 7 55 | 4 48 2.3 |.105 (12) NS 8
7| 4 | 60 8.1 | .164(8) NS lo 035 | 71 | 90 | 424 |35 (i0) 10 15 60 | 46 | 54 /5.6 |].I05 (10) NS 8
7w |5 | 6 2.9 | .64 (8) NS lo nz2 | 75 | 96 | w0 [.3500) 10 16 6 | 5 60 /9.3 |.135 (I0) NS 8
65 | o7 | 72 | 260 |.lb4(8 NS 10 w | 79 | 102 | 542 |e41s) 10 5 75 | 55 | 66 | 252 LA (0)@F NS &
8 | 59 | 72 | a4 Vi3506)&1 ws P)

ALLOY ROUND PIPE AND PIPE ARCH

(D Limited availability of this product. Check availability
before specifying.

should identify any special handling, Installation, backfil/l procedures, and

construet

performed by the designer does not relleve the contractor from analyzing

Jon load restrictions which may be required. ( The review

and faking any necessasry precautions required to protect partially or
completely constructed pipe from the equipment used during construction. )
(NOTE: The DESIGNER may use a thicker gage In lleu of the Design Review.) (4) Use of thls size and gage combination must be approved by the State Dralnage Engineer.

@ 360° perforated pipe (french drain pipe) Is not

recommended In the pipe arch shape. Do not specify

without checking both for sultabllity and avallabliiity.

@ This size and gage combination must be strutted during Installation per

manufacturers recommendations. Extra care wlll be required during handling
and Installation.
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Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Round Shape- HS 20 Live Load

Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Arch Shape- HS 20 Live Load

Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Underpass Shape- HS 20 Live Load

Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Pipe-Arch Shape- HS 20 Live Load

Minimum Height of Cover (Ft.) Minimum Height of Cover (Ft.) Minimum Height of Cover (Ft.) Minlmum Height of Cover (Ft.)
Diameter |  Area Span | Rise | Area Span | Rise Area Span | Rise | Ared 1.00 1.50 2.00 2.50 3.00 3.50
(Ft.-In.) | (5q. F1.) 1.00 1.50 2.00 2.50 3.00 3.50 (Ft.-In. )|( Ft.-In. )|( Sq.Ft.)|  1.00 1.50 2.00 2.50 3.00 3.50 ( Ft.=In. )|( Ft.-In. )| Sq.Ft. ) .00 -850 20 220 3.0 .50 Ft.-In. )\( Ft-In J|( Sq-Ft)
- - - 125 .loo .100 100 .I00 .100
5-0 9 125 100 .Io0 100 oo 00 50 | 19 | 7 ) pg oy 03 '3 3 61 | 59 |28 |2s-I8| oo 100 100 100 100 67 | 5-8 | 30 |.25-m-18| .00 o0 100 ) 100
(45) t30) (31) (31) t31) (31) i.; /?J (29) | (25) (25) (25) (25} (25) 6l | 5-9 | 32 (25) (22) (22) (22) (22) (22)
5-6 23 125-1T-18 100 100 100 /00 .100 53 3] 30 7-3 Z 34 -,
- - /25--18] 100 100 100 100 100 5-Il /25-I7-/8]  ./50 .100 100 100 100
6-0 28 (37) (25) (25) (25) 125) (25) 6-0 1-10 8 J25-1r-18| .00 100 100 .00 100 63| 65 b (25 (22) (22) (22) (22) (22) 7.9 | 60 | 3 (22) (22 (197 (9) (19) (19)
2-4 0 (37) (25) (25) (25) (25) (25) ez | eu 34 8-1 | 6-1 | 39
66 ;g -’2“55?)' 18 ('fzo) {'g) ('éoz") - ot §:§ g 64 | 773 | 7 85| 6-3 |42 |iz5-1w9|.z5-m-8 | 100 100 700 700
7-0 63| 79 | 3 g-0| 6-4 | 45 (19) (19) () () () ()
7-6 “ 25--9 | .50 70| 24| 12| .I25-Tig | .00 -Ioo 00 -100 -100 65 | 81 | «
- .125-IT- . 100 100 .00 .Ioo 2-0 | 15 (32) (22) (22) (22) (22) (22) 93 | 65 | # 7 -
_ B ~ .125-17-18 |.125-1-27 125 .00 100 [25-17-9| .125-1-18 125 100 100 .10
-0 %0 r28) 37 (19 (19 (19) (19) 33| & e B (14) (12) (12) 9-7 | 6-6 |50 () () () (15) (15) (151
38 | 20 t14) (14) on | es |23
5 ol "2,52:5'9 "2{52'517)' 8 (",;"; e -100 g 80 | 2 | # | Jo5-m9| 50 00 100 100 100 20| w2 | JB0-I718 | JZ5m-27 | J50 725 125 0-3| 69 | 5% |.r5-Ix-9| 258 |J25-T-2r | .10 700 700
() 354 | 20 (28) (37 (19) (9} (19) (9) 3-0| 120 | 124 (I3) (13) (13) (3) (13) 10-9 | 6-10 | 58 (16) (16} (i6) (14) (14) (14)
u-1 | z-0 | e
. I7- - . . - 26
A S TS | 2 e | 25 o0 g i 42 38 | 24 | 53 J25-I7-9 |Je5-Ix-27| J25-I-27 | 125-1-54 | ./25-T-54 w5 | 71 | 4 J25-I7-18 | i25-T-2r | 125 700 00
t22) 9-0 2-11 o |.25-rz-9 | .1e5-1-18 100 .100 .100 100 14-0 | l2-n | 43 t12) (12) 73] (12) (12) n-g |72 |68 (14) (H4) (14) (1z) (12)
. _I7- - - 125)
fo-6 oo |9 | ST |izs T | 0o ;oo oo 30| 2 [ 2 () tr ) tr) ae | 55 | m B9 |5z | i a-z |54 |5 [ s | 73 | 7 T50IZ8 |J2T-Z | 50 700 100
r32) f20) (20) 81 33 e | 1 | 65 () n n ) ) 7| 7-5 | 74 (13) (13) (13) () ()
-6 104 J25-I¥-/8 | ./25-II-&7 125 .I00 .100 10-0 125-17-9 | .125-IT-18 125 100 100 100 — — — —=- 2-ny 7-6 |7
b 3-6 25 |- . ; 5-5 | 14-5 | 7 150-IZ-9 |.125-IZ-18 | .125-I-27 |.125--27 | .125-I-2 51 | 82 | a3
12-0 4 (18) (18) (18) (2 (2) ;_Z _3_7 (22) (22) (22) (15} (15) (15) 15-6 I5-2 190 o o) on on) o) 51| 84 | &
g:g g: /50-IZ-18 | .125--27 | ./50 ;1,725) 21,}25) 6-2 | /5-6 | 200 .225-17-9|.150-17-18 | .150-I-27 | .150--27 | .150-I-27 13- 85 | 9 [25-I7-9 |./25-Dz-27 | .125-IT-27 .100 100
(23) () (23) -0 36 28 | 75-Iz-9 | J25-T-8| J25-m-zr | .00 100 100 6-6 | 16-0 | 208 (10) (10) tio) (o) () 14-0 | 87 | 94 (2) (2 (12) o) o
13-6 145 125-Iv-9 |./25-IZ-27 |.i25-m-27 | .I50 /50 4-6 37 (32) (20) (20) (14) (14) (14) 16-8 | I16-4 2/5 13-l | 9-5 | o2
14-0 156 (16) (16) (1) (2) t2) 5-8 50 14-3| 97 | 106 125-17-9 |.125-IZ-27| .125-I-27 125 125
14-8 | 9-8 | 1o o) o ) () ()
14-6 4 125-I1-54 |.I125-I¥-9 |.125-Ix-27 | .125-I-27 | .125-I-54 12-0 4-/ | 35 J125-I7-18 | .125-I-27 125 .100 .100 14-1 | 910 | 14
15-0 79 (15) (15) (15) (I5) t5) 50| 4 (1g) (g) (g) (2) (2) /5-4| 10-0 | 119 150-17-9 |.125-1z-18 | .125-0-27 | .125-I-54 125
6-3 | 59 15-7 | 10-2 | /23 o) () o) () o)
15-6 19 150-IZ-9 |.125-07-18 | .125-I1-27 | .I50-I-54 |3.8/11//350 16-1 | 10-4 | i128
- 204 - n 225-I7-9 |.I150-IZ-/8 | .125-I1-27 |.125-1-54 | .125-I1-54
i e ake i el e S I p o150-TZ-18 | 125127 (o) }'ffi '(I/Oﬁ /6-4 | w0-6 | 152 22{70? *1"0) (10 (10) (10
16-6 ar .225-17-9 | 150-1z-18 | .150-1-27 | 150-1r-27 | .150-1-27 I (23)
-0 23 e | om () () (7 oo | ALUMINUM STRUCTURAL PLATE NOTES
7-6 245 M75-17-18 | .75-m-27 | J75-m-27 | .75-m-27 14-0 4-8 47 J[25-17-9 | .125-Z-27 | .125-IT-27 .100 {’I;”;
- 57 | 58 (16) (16) ti6) o) . i .
16-0 259 (19) (9) (9) (9) 65 | 70 I. Allowable cover ( minimum & maximum) is measured from the outside valley of crown plate to the
18-6 274 75-17-9 |.75-mr-27 | 75-m-27 | r5-m-27 7-3 8l bottom of flexible pavement or from the outside valley of the crown plate to the top of rigid
19- 289 (18) (18} (18) (18) 5-0 -8 50 25-17-9| J25-IZ-27 | J25-I-27 125 125 pavement. Minimum cover must be maintained in unpaved areas. Maximum cover is measured at
g-g gg (15) t5) (15) (15) (15) the highest fill and/or the highest pavement elevation.
19-6 305 .za(oz-oﬂ)z-s .zot:-z.gz)-ﬂ 20((7:01;27 Zo?;g;g 7-5 | & 2. To find the minimum material requirements for the aluminum structural plate structure:
7-9 93 a. Select the span in the left hand column that is equal to or larger than structure size
6-0 | 5.3 | e0 150-12-9 | .125-17-18 | .125-1-27 150 125 required.
6-2 73 (18) (14) (14) (ig) 14) b. Select the cover In the fop row that Is equal to or smaller than that required for the
7-1 86 site.
Z-g %} ¢. Intersect appropriate span and cover to find the appropriate plate.
Example: Round Pipe, Span= [7'-0", Height of Cover= 2'-7" (use 2.5 ft. in table ).
-0 5-3 | 64 .zz{sg-s J[50-IZ-18 | .125-I-27 (-gOSJ (1,750) Ans: I50/1L/27 (17 )
g:z ;g o) (13) The table selections show metal thickness, rib type,rib spacing and maximum cover.
80 | 15 Example: .I50/IL/27 =0.150" thick plate structure with Type ITrib at 27" on centers on the crown.
g-0 | ne Number (I7) in parenthesis below combination indicates maximum cover in feet for the given
combination of plate thickness, rib type, and rib spacing.
B8-0 | 5.9 75 [75-IZ-18 |.I125-I'-27 .200 175
6-9 90 (19) (i2) (22) (9) 3. Arch shapes shown are single radius and have a rise-to-span ratio of 0.30 to 0.53 Structures
7-8 105 with rise-to-span ratios of /ess than 0.30 are ftypically not used because of structural
86 | I8 considerations.
S M 4. Tables based on HS 20 wheel loads.
. Tables based on wheel loads.
19-0 6-4 a7 125-17-9 |.125-1z-27 | 125-I7-54 |.125-17-54
7-4 | 03 17T ) ) o)
8-2 18
90 | 133 MINIMUM AND MAXIMUM
95 | M COVER FOR ALUMINUM

X Number in ( ) below combination indicates maximum cover for the given combination plate thickness, rib type and rib spacing.
All maxium cover depths are given in feet. (See Note Number 2 Under Structural Plate Notes ).

DESIGN NOTES

I. The plans must call out size, metal thickness, reinforcing rib type and rib spacing.

inducing excessive strain in plate.

2. Pipe-arch and underpass shapes will generate high corner bearing pressures against the sidefill
and foundation. The height of cover is directly affected by these bearing pressures. The surrounding
soil and foundation must be checked to ensure that they to react against these pressures to avoid
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