NOTICE: This standard has either been superseded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.
QHW Designation: C 1433 — 01

Standard Specification for
Precast Reinforced Concrete Box Sections for Culverts,
Storm Drains, and Sewers 1

This standard is issued under the fixed designation C 1433; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope A 615/A 615M Specification for Deformed and Plain

1.1 This specification covers single-cell precast reinforced _Billet-Steel Bars for Concrete Reinforcemént
concrete box sections intended to be used for the construction € 31/C 31M  Practice for Making and Curing Concrete Test

of culverts and for the conveyance of storm water industrial _Specimens in the Fietd
wastes and sewage. C 33 Specification for Concrete Aggregéates

1.2 This specification is the companion to S| Specification C 39 Test Method for Compressive Strength of Cylindrical

C 1433M; therefore, no Sl equivalents are shown in this _Concrete Specimefs
specification. C 150 Specification for Portland Cemént
_ L _ C 309 Specification for Liquid Membrane-Forming Com-
Note 1—This specification is primarily a manufacturing and purchas- pounds for Curing Concrete

ing specification. However, standard designs are included and the criteria C 497 Test Methods for Concrete Pipe. Manhole Sections
used to develop these designs are given in Appendix X1. The successful or Tile [Metric]5 pe, !

performance of this product depends upon the proper selection of the box ok .
section, bedding, backfill, and care that the installation conforms to the C 595 Spec!f!cat!on for Blended Hydraulic Ceménts _
construction specifications. The purchaser of the precast reinforced C 618 Specification for Coal Fly Ash and Raw or Calcined
concrete box sections specified herein is cautioned that proper correlation Natural Pozzolan for Use as a Mineral Admixture in
of the loading conditions and the field requirements with the box section  Cgncreté
specified, and provision for inspection at the construction site, are C 822 Terminology Relating to Concrete Pipe and Related
required. Product8
2. Referenced Documents 2.2 AASHTO Standard: _ N

21 ASTM Standards: Specifications for Highway Bridges, 1997 Edition

A 82 Specification for Steel Wire, Plain, for Concrete Re-3 Terminology
inforcement

A 185 Specification for Steel Welded Wire Fabric, Plain, for
Concrete Reinforcemeht

A 496 Specification for Steel Wire, Deformed, for Concrete4, Types
Reinforcemertt

A 497 Specification for Steel Welded Wire Fabric, De-
formed, for Concrete Reinforcemént

3.1 Definitions—For definitions of terms relating to con-
crete pipe, see Terminology C 822.

4.1 Precast reinforced concrete box sections manufactured
in accordance with this specification shall be one of two types
identified in Tables 1 and 2, and shall be designated by type,
span, rise, and design earth cover.

1 This specification is under the jurisdiction of Committee C13 on Concrete Pipg——————————————
and is the direct responsibility of Subcommittee C13.07 on Acceptance Specifica- 3 Annual Book of ASTM Standardéol 04.02.

tions and Precast Concrete Box Sections. 4 Annual Book of ASTM Standardgol 04.01.
Current edition approved July 10, 2001. Published August 2001. Originally ®Annual Book of ASTM Standardgol 04.05.

published as C 1433-99. Last previous edition C 1433-00a. ® Available from American Association of State Highway and Transportation
2 Annual Book of ASTM Standardéol 01.04. Officials (AASHTO).

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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TABLE 1 Design Requirements for Precast Concrete Box

) . | 15 012 019 019 0.12 18
Sections Under Earth Dead and HS20 Live Load Conditions 20 014 024 025 0.12 18
. . 25 0.18 0.30 030 0.12 18

Note 1—Design earth covers and reinforcement areas are based on the 30 021 036 036 012 18

weight of a column of earth over the width of the box section as defined
in Appendix X1.

Note 2—Concrete design strength 5000 psi.

Note 3—The design earth cover indicated is the height of fill above the Desi - - - —

) X . _ esign Circumferential Reinforcement Areas, in.=/ft
top of the box section. Design requirements are based on the material angt,,
soil properties, loading data, and typical section as included in Appendixover, ft Asi A A Au As A As Ais "M, in.
X1. For alternative or special designs, see 7.2.

A Top slab 8 in., bottom slab 6 in.
4 ftby 4 ft by 5in.

0<24 0.18 0.48 0.27 0.12 024 0.18 0.18 0.14
2

Note 4—Design steel area in square inches per linear foot of box 5.3 016 038 034 012 18
section at those locations which are indicated on the typical section 3.5 012 0.18 0.18 0.12 18
included in Appendix X1. 10 012 015 0.15 0.12 18

15 012 020 021 012 18

Note 5—The top section designation, for example, 3 ft by 2 ft by 4 in.
indicates (interior horizontal span in feet) by (interior vertical rise in feet) ;g g'ig 8'5? 8'52 8'5 ig
by (wall and slab thickness in inches). 30 017 038 038 012 18
Note 6—In accordance with the acceptance criteria in 7.2, the manu=
facturer may interpolate the steel area requirements for fill heights * Top slab 8 in., bottom slab 6 in.
between noted increments or may submit independent designs. 5 ft by 3 ft by 6 in.

3 ft by 2 ft by 4 in. Design Circumferential Reinforcement Areas, in.2/ft
i i i ; in2 Earth
Ds;in Circumferential Reinforcement Areas, in./ft Cover, ft Ao, Acr Aw A A A A A M, in.
Cover, ft A A2 As Au As  As  Ag Ag MTin. 0<2* 019 047 024 014 022 019 019 0.17
0<2” 017 039 022 010 019 017 017 0.14 2<3 026 036 028 014 18
2<3 015 027 027 0.10 18 35 014 019 019 014 18
35 010 012 012 0.10 18 0014 016 016 014 18
10 010 010 0410 010 18 15 017 022 022 0.14 18
15 010 013 014 010 18 20 02, Joi8 029 0.14 18
20 011 017 018 010 18 UL RO UG5 035 014 18
25 014 022 022 010 18 30 032 042 042 014 18
30 017 026 026 010 B A Top slab 8 in., bottom slab 7 in.
A Top slab 7 in., bottom slab 6 in. 5 ft by 4 ft by 6 in.
Sftby3ftby4in. Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.?/ft Earth —
Earth Cover, ft As1 Asz Az Au Ass A A7 Agg "M, in.
A A As A A A A A “M,in.
Cover, ft "1 s 8 T TS s S 8 0<24 019 050 027 014 024 019 019 017
0<2A 017 041 023 010 020 017 017 0.14 2<3 022 041 033 0.14 18
2<3 011 031 031 0.10 18 35 014 021 021 0.14 18
35 010 014 014 0.10 18 10 014 017 018 0.14 18
10 010 011 011 0.10 18 15 014 024 025 014 18
15 010 015 0.5 0.10 18 20 018 031 032 014 18
20 010 019 020 0.0 18 25 022 038 039 014 18
25 010 023 024 010 18 30 026 046 046 0.14 18
30 012 028 029 0.10 18

A Top slab 8 in., bottom slab 7 in.
5 ft by 5 ft by 6 in.

A Top slab 7 in., bottom slab 6 in.
4 ftby 2 ftby 5in.

Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.?/ft Earth —
Earth Cover, ft  As1 Asz Ass Au A  As Asz Asg "M, in.

A A An An A A A A "M in.
Cover ft 7 2 T T 7 *° i b 0<2” 019 052 029 014 024 019 019 0.7

0<2*  0.18 042 022 012 021 018 0.18 0.14 2<3 0.19 043 035 0.14 18
2<3 0.24 029 025 0.12 18 3-5 0.14 022 022 014 18
3-5 0.12 0.14 0.14 0.12 18 10 0.14 0.18 0.19 0.14 18
10 0.12 0.12 0.12 0.12 18 15 0.14 025 0.26 0.14 18
15 0.15 0.16 0.16 0.12 18 20 0.15 032 033 014 18
20 0.19 021 021 0.12 18 25 0.19 040 041 0.14 18
25 0.24 0.26 0.26 0.12 18 30 0.23 0.47 0.48 0.14 18
30 0.28 031 031 0.12 18

A Top slab 8 in., bottom slab 7 in.
6 ft by 3 ft by 7 in.

A Top slab 8 in., bottom slab 6 in.
4 ftby 3 ftby 5in.

Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.?/ft Earth -
Earth Cover, ft  As1 Az Ass Au As  As As7 Asg M, in.

A A, A AL A A A A "M in.
Cover, ft 7w e S > i = 0<2A 025 048 023 017 021 019 019 017 18

0<24 0.18 046 025 012 023 0.18 0.18 0.14 2<3 0.30 0.38 0.26 0.17 18
2<3 0.20 035 031 0.12 18 3-5 0.17 0.20 0.17 0.17 18
3-5 0.12 0.17 0.17 0.12 18 10 0.17 0.18 0.18 0.17 18

10 0.12 0.14 0.14 0.12 18 15 0.23 025 0.25 0.17 18
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20 0.29 0.32 032 0.17 18 7 ft by 6 ft by 8 in.
gg gig 813157) 83(7) gg 12 Design Circumferential Reinforcement Areas, in.?/ft
; , i . Earth
A TOp slab 8 in. COVE‘T, ft Asl ASZ AS3 As4 ASS ASS As7 ASB “Mv" in.
6 ft by 4 ft by 7 in. 0<2 0.22 058 030 0.19 0.23 0.19 0.19 0.19
2<3 0.24 049 035 0.19 18
Design Circumferential Reinforcement Areas, in.2/ft 35 0.19 027 0.23 0.19 18
Earth - 10 0.19 0.26 0.27 0.19 18
Cover,ft Ast Az As Au As  As  Ag Ag TMTIn. 15 020 035 037 0.19 18
0<2* 020 052 026 017 022 019 019 017 20 025 045 046 019 18
2<3 0.26 042 031 017 18 25 0.30 055 0.57 0.19 18
3.5 017 023 021 017 18 30 0.36 0.68 0.73 0.19 18
10 0.17 020 0.21 0.17 18 7 ftby 7 ft by 8 in.
15 0.19 0.28 0.28 0.17 18 K - X . P
20 025 036 036 017 18 DEe:rltg:]n Circumferential Reinforcement Areas, in.*/ft
B comt R A A A Ay R A A Ww
A . 0<2 0.23 060 031 0.19 024 0.19 0.19 0.19
Top slab 8 in. 2<3 0.22 0.51 0.37 0.19 18
6ftby S by 7in T o1 o2 oz o1 18
Desi%n Circumferential Reinforcement Areas, in.?/ft 15 0:19 0:36 0:33 0:19 18
Eart , 20 023 046 048 0.9 18
Cover, ft Ast A Aa Au As  As Az Ae MTIN 25 028 056 058 0.19 18
0<24 019 055 029 017 024 019 019 017 0 088 070 o077 019 18
2<3 0.23 045 0.34 0.17 18 8 ft by 4 ft by 8 in.
3-5 0.17 0.24 0.22 0.17 18 X - X ] S
10 017 021 023 017 18 DEe5|tgt11n Circumferential Reinforcement Areas, in.*/ft
ar
Lo oz o oy e R S S P e ST
25 0.26 046 048 0.17 18 0<2 0.34 0.58 0.27 0.19 0.19 0.19 0.19 0.19
30 0.31 056 058 0.17 18 2<3 0.37 050 0.33 0.19 37
A . 3-5 0.23 0.29 0.25 0.19 18
Top slab 8 in. 10 026 028 029 0.19 18
6 ft by 6 ft by 7 in. 15 036 039 040 019 18
20 0.46 0.50 0.51 0.19 18
D|565i31n Circumferential Reinforcement Areas, in.2/ft 25 0.57 0.63 064 0.19 36
ar -
Cover, ft Asl ASZ AsS A54 A55 AsG AS7 Ass “M,” in. 8 ft by 51t by 8in.
0<2A 0.19 057 031 017 025 0.19 0.19 017 DEesig]n Circumferential Reinforcement Areas, in./ft
2<3 021 048 036 017 18 ar P
35 017 025 023 017 18 Coverft Asn Az Aa Aw As Ao Az Ae W
10 0.17 022 024 0.17 18 0<2 0.30 0.62 030 0.19 023 0.19 0.19 0.19
15 0.17 0.31 0.32 0.17 18 2<3 0.35 0.54 0.37 0.19 18
20 0.19 039 041 0.17 18 3-5 0.20 031 0.26 0.19 18
25 0.23 0.48 049 0.17 18 10 0.23 0.30 0.32 0.19 18
30 028 058 061 0.17 18 15 032 042 043 019 18
" . 20 0.41 054 056 0.19 18
Top slab 8 in. 25 050 071 073 0.19 31
7 ft by 4 ft by 8 in. 8 ft by 6 ft by 8 in.
Design Circumferential Reinforcement Areas, in.?/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth - Earth
Cover, ft  As Az Az Au Ass A Ay Asg ‘M, in. Cover, ft  Ast Av As Ay As  As Ay A “M,”in.
0<2 028 053 024 019 o021 019 019 019 0<2 028 064 033 019 024 019 019 0.19
2<3 0.30 043 0.29 0.19 18 2<3 0.32 057 040 0.19 18
3-5 019 024 019 019 18 35 019 0.33 027 0.19 18
10 019 022 023 019 18 10 021 032 0.34 0.19 18
15 0.25 0.31 0.32 0.19 18 15 0.29 0.45 0.46 0.19 18
20 032 040 040 019 18 20 0.37 057 059 0.19 18
25 039 049 049 019 18 25 045 077 0.79 0.19 31
30 0.47 058 059 0.19 18 -
R 8 ftby 7 ft by 8 in.
n.
y y Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.2/ft Earth
Earth Cover, ft Asl A52 As3 As4 ASS ASG As7 ASB ‘™" in.

Cover, ft As1 Asz Asz Asa Ass Ase As7 Asg M, in.
0<2 0.27 066 035 019 024 019 019 0.19

0<2 025 056 0.28 019 022 019 019 019 2<3 029 0.60 0.42 0.19 18
2<3 0.27 047 0.33 0.19 18 3-5 0.19 033 0.29 0.19 18
35 019 026 0.22 0.19 18 10 020 0.34 0.36 0.19 18
10 019 024 0.25 0.19 18 15 027 0.46 049 0.19 18
15 0.22 033 0.34 0.19 18 20 0.34 060 0.62 0.19 18
20 0.28 043 0.44 0.19 18 25 042 0.80 0.84 0.19 31
25 0.34 052 054 019 18

30 041 0.64 066 0.19 18
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8 ft by 8 ft by 8 in.

10 ft by 5 ft by 10 in.

Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth - Earth -
Cover, ft  As1 Az Az Au As  As Ay Asg  ‘M,"in. Cover, ft  As1 Az As Aa As As Ag Asg “Min.
0<2 030 068 036 019 025 019 019 0.19 0<2 033 057 027 024 024 024 024 024
2<3 0.27 0.61 043 0.19 18 2<3 0.39 055 0.34 0.24 18
3-5 019 034 031 0.19 18 3-5 025 033 0.27 0.24 18
10 0.19 035 0.38 0.19 18 10 032 035 036 0.24 18
15 0.25 0.48 051 0.19 18 15 0.44 0.48 049 0.24 18
20 032 061 0.65 0.19 18 20 057 061 0.63 0.24 18
25 0.39 0.83 087 0.19 31 25 0.70 0.78 0.80 0.24 40
9 ft by 5 ft by 9 in. 10 ft by 6 ft by 10 in.
Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth - Earth
Cover, ft Asl Asz A53 Asa Ass AsG As7 ASS “M,"in. Cover, ft Asl Asz As3 Asd AsS Ass As7 Ass “M,”in
0<2 032 059 029 022 022 022 022 022 0<2 030 060 030 024 024 024 024 024
2<3 0.37 054 035 0.22 18 2<3 037 058 037 0.24 18
3-5 0.22 0.32 0.26 0.22 18 3-5 0.24 035 0.29 0.24 18
10 0.28 033 0.34 0.22 18 10 030 037 039 0.24 18
15 0.38 0.45 046 0.22 18 15 0.40 0.51 053 0.24 18
20 0.49 0.58 059 0.22 18 20 0.52 0.66 0.68 0.24 18
25 060 075 0.77 0.22 33 25 064 086 091 0.24 35
9 ft by 6 ft by 9 in. 10 ft by 7 ft by 10 in.
Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in./ft
Earth - Earth
Cover, ft  As1 Asz Ass A Ass Ase As7 Asg  “M,"in. Cover, ft  As1 Asz Az Aa Ass Ase Asz Asg “Min.
0<2 0.29 062 031 022 022 0.22 0.22 0.22 0<2 0.28 0.62 032 024 024 0.24 0.24 0.24
2<3 0.34 057 038 0.22 18 2<3 0.34 060 040 0.24 18
3-5 0.22 0.34 0.28 0.22 18 3-5 0.24 0.36 031 0.24 18
10 0.26 0.35 0.37 0.22 18 10 0.28 0.39 042 0.24 18
15 035 048 050 0.22 18 15 037 054 056 0.24 18
20 0.44 0.62 0.64 0.22 18 20 0.48 0.69 0.72 0.24 18
25 0.54 0.82 0.84 0.22 33 25 0.58 092 101 0.24 35
9fthy 7 ft by 9in. 10 ft by 8 ft by 10 in.
Design Circumferential Reinforcement Areas, in.?/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth ; Earth
Cover, ft  As1 Asz Az Ass Ass Ase Asz Asg  “M,"in. Cover, ft  As1 Az Az Aa Ass Ase Asz Ass "Min
0<2 0.27 0.64 033 022 022 0.22 0.22 0.22 0<2 0.26 0.63 034 024 024 024 0.24 0.24
2<3 0.31 0.60 041 0.22 18 2<3 0.31 0.62 042 0.24 18
3-5 022 035 0.30 0.22 18 3-5 024 037 034 024 18
10 0.24 0.37 039 0.22 18 10 0.26 0.41 044 0.24 18
15 0.32 0.50 0.53 0.22 18 15 0.35 056 059 0.24 18
20 041 065 0.67 0.22 18 20 044 072 075 0.24 18
25 0.50 0.87 0.92 0.22 33 25 0.54 097 1.09 0.24 35
9 ft by 8 ft by 9 in. 10 ft by 9 ft by 10 in.
Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth - Earth
Cover, ft As1 As2 Asz Asa Ass Ase As7 Asg  “M,"in. Cover, ft As1 As2 Ass Asa Ass Ase Asz Asg ‘M, in
0<2 028 065 035 022 023 022 022 022 0<2 029 065 035 024 024 024 024 024
2<3 0.29 0.62 042 0.22 18 2<3 0.29 0.64 043 0.24 18
3-5 0.22 0.33 035 0.22 18 3-5 0.24 0.37 036 0.24 18
10 022 038 041 0.22 18 10 025 043 046 0.24 18
15 030 052 055 0.22 18 15 0.33 058 061 0.24 18
20 0.38 0.66 0.71 0.22 18 20 0.42 0.74 080 0.24 18
25 0.46 090 0.98 0.22 33 25 0.51 1.01 116 0.24 35
9 ftby 9 ft by 9in. 10 ft by 10 ft by 10 in.
Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in.2/ft
Earth - Earth
Cover, ft  As1 Az Az Au As  As Asz Asg  “M,"in. Cover, ft  As1 Az Az Aa As  As Asz Ass “M,in.
0<2 031 066 035 022 023 022 022 0.22 0<2 032 065 037 024 024 024 024 024
2<3 0.27 063 043 0.22 18 2<3 0.27 065 044 0.24 18
3-5 022 035 035 0.22 18 3-5 0.24 037 038 0.24 18
10 022 039 043 0.22 18 10 024 044 048 0.24 18
15 0.28 053 057 0.22 18 15 032 059 064 0.24 18
20 0.36 0.68 0.74 0.22 18 20 0.40 0.76 0.83 0.24 18
25 0.44 093 1.03 0.22 33 25 0.49 1.03 121 0.24 35
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11 ft by 4 ft by 11 in.

12 ft by 4 ft by 12 in.

Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth Earth
Cover, ft As1 As2 Asz  Ass Ass Ase Ag7 Agg  “M,"in. Cover, ft As1 Aso Asz  Ass Ags Agss A7 A ‘M, in.
0<2 0.38 052 026 026 026 026 026 0.26 0<2 0.39 050 029 029 029 029 029 0.29
2<3 0.45 051 0.28 0.26 18 2<3 0.48 051 0.29 0.29 18
3-5 0.30 0.30 0.26 0.26 18 3-5 0.33 0.30 0.29 0.29 18
10 0.40 0.33 0.34 0.26 18 10 0.46 0.35 0.36 0.29 18
15 0.56 046 047 0.26 18 15 0.63 0.48 0.49 0.29 18
20 0.72 0.59 0.60 0.26 42 20 0.81 0.62 0.63 0.29 18
25 0.89 0.72 0.73 0.26 44 25 1.00 0.76 0.77 0.29 46
11 ft by 6 ft by 11 in. 12 ft by 6 ft by 12 in.
Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth Earth
Cover, ft  As1 Asz Az Asx Ass Ase As7 Agg  “M,"in. Cover, ft  As1 Aso Az Agy Ags Ass A7 A ‘M, in.
0<2 0.32 058 029 026 026 026 026 0.26 0<2 0.33 057 029 029 029 029 029 0.29
2<3 0.38 058 0.36 0.26 18 2<3 0.40 0.58 0.35 0.29 18
3-5 0.26 035 0.30 0.26 18 3-5 0.29 0.36 0.31 0.29 18
10 0.34 0.39 041 0.26 18 10 0.39 042 043 0.29 18
15 0.47 0.54 056 0.26 18 15 0.53 0.57 059 0.29 18
20 0.60 0.69 0.71 0.26 18 20 0.68 0.73 0.75 0.29 18
25 0.73 0.90 097 0.26 36 25 0.83 0.94 102 0.29 44
11 ft by 8 ft by 11 in. 12 ft by 8 ft by 12 in.
Design Circumferential Reinforcement Areas, in.?/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth Earth
Cover, ft As1 Asz Az Au Ass As As7 Asg "M in. Cover, ft As1 Az Ass Au Ass A Asz Asg “M,"in.
0<2 0.27 0.62 0.33 0.26 0.26 0.26 0.26 0.26 0<2 0.29 061 0.33 0.29 0.29 0.29 0.29 0.29
2<3 0.33 0.63 041 0.26 18 2<3 0.35 0.63 0.40 0.29 18
3-5 0.26 0.38 0.35 0.26 18 3-5 0.29 0.39 0.36 0.29 18
10 0.30 0.44 0.47 0.26 18 10 0.35 0.46 0.49 0.29 18
15 0.41 0.60 0.63 0.26 18 15 0.46 0.63 0.66 0.29 18
20 0.51 0.77 0.80 0.26 18 20 0.59 0.81 0.84 0.29 18
25 0.63 1.07 120 0.26 36 25 0.72 1.15 129 0.29 38
11 ft by 10 ft by 11 in. 12 ft by 10 ft by 12 in.
Design Circumferential Reinforcement Areas, in.?/ft Design Circumferential Reinforcement Areas, in.?/ft
Earth Earth
Cover, ft Asl ASZ AS3 As4 ASS ASG As7 ASS “M,” in. Cover, ft Asl Asz As3 As4 Ass Ass A57 Ass “M,”in.
0<2 0.30 0.64 036 026 026 026 026 0.26 0<2 0.29 063 036 029 029 029 029 0.29
2<3 0.29 0.65 043 0.26 18 2<3 0.31 0.66 0.43 0.29 18
3-5 0.26 0.38 0.39 0.26 18 3-5 0.29 040 041 0.29 18
10 0.28 047 051 0.26 18 10 0.32 0.50 0.55 0.29 18
15 0.37 0.64 0.68 0.26 18 15 0.42 0.68 0.73 0.29 18
20 0.46 0.82 0.89 0.26 18 20 0.53 0.87 094 0.29 18
25 0.56 1.16 135 0.26 36 25 0.64 1.28 147 0.29 38
11 ft by 11 ft by 11 in. 12 ft by 12 ft by 12 in.
Design Circumferential Reinforcement Areas, in.2/ft Design Circumferential Reinforcement Areas, in./ft
Earth - Earth -
Cover, ft A1 Aso Asz Ay Ags Ags A7 Asg ‘M, in. Cover, ft Agy Aso Asz  Agy Ags Ass A7 Asg  “M,"in.
0<2 0.34 0.64 039 026 026 026 026 0.26 0<2 0.35 0.64 041 033 029 029 029 0.29
2<3 0.27 0.66 0.45 0.26 18 2<3 0.29 0.67 0.48 0.29 18
3-5 0.26 0.39 042 0.26 18 3-5 0.29 0.42 0.45 0.29 18
10 0.27 049 054 0.26 18 10 0.29 0.53 0.59 0.29 18
15 0.35 0.65 0.71 0.26 18 15 0.39 0.71 0.78 0.29 18
20 0.44 0.84 0.93 0.26 18 20 0.48 093 1.03 0.29 18
25 0.54 1.18 140 0.26 36 25 0.59 1.34 161 0.29 38
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TABLE 2 Design Requirements for Precast Concrete Box

) ) - 15 012 019 020 0.12 18
Sections Under Earth Dead and Interstate Live Load Conditions 20 015 025 025 0.12 18
. . 25 0.18 030 0.31 0.12 18

Note 1—Design earth covers and reinforcement areas are based on the 30 021 036 036 012 18

weight of a column of earth over the width of the box section as defined
in Appendix X1.

Note 2—Concrete design strength 5000 psi.

Note 3—The design earth cover indicated is the height of fill above the Desi - - - —

) X . _ esign Circumferential Reinforcement Areas, in.=/ft
top of the box section. Design requirements are based on the material angt,,
soil properties, loading data, and typical section as included in Appendixover, ft Asi A A Au As A As Ais "M, in.
X1. For alternative or special designs, see 7.2.

A Top slab 8 in., bottom slab 6 in.
4 ftby 4 ft by 5in.

0<24 0.18 0.48 0.27 0.12 024 0.18 0.18 0.14
2

Note 4—Design steel area in square inches per linear foot of box 5.3 016 038 034 012 18
section at those locations which are indicated on the typical section 3.5 012 0.18 0.18 0.12 18
included in Appendix X1. 10 012 015 0.16 0.12 18

15 012 020 021 012 18

Note 5—The top section designation, for example, 3 ft by 2 ft by 4 in.
indicates (interior horizontal span in feet) by (interior vertical rise in feet) ;g g'ig 8'52 85; 8'5 ig
by (wall and slab thickness in inches). 30 018 038 039 012 18
Note 6—In accordance with the acceptance criteria in 7.2, the manu=
facturer may interpolate the steel area requirements for fill heights * Top slab 8 in., bottom slab 6 in.
between noted increments or may submit independent designs. 5 ft by 3 ft by 6 in.

3 ft by 2 ft by 4 in. Design Circumferential Reinforcement Areas, in.2/ft
; i ; ; in 2 Earth
Ds;in Circumferential Reinforcement Areas, in./ft Cover, ft Ao, Acr Aw A A A A A M, in.
Cover, ft A A2 As Au As  As  Ag Ag MTin. 0<2 020 047 030 014 022 019 019 0.17
0<2” 017 039 022 010 019 017 017 0.14 2<3 026 036 028 014 18
2<3 015 027 027 0.10 18 35 014 019 019 014 18
35 010 012 012 010 18 10 014 016 017 0.4 18
10 010 010 0410 010 18 15 017 022 023 0.14 18
15 010 014 044 010 18 20 022 029 029 0.14 18
20 012 018 018 0.10 18 25 027 035 036 014 18
25 014 022 022 010 18 30 032 042 043 014 18
30 017 026 026 010 B A Top slab 8 in., bottom slab 7 in.
A Top slab 7 in., bottom slab 6 in. 5 ft by 4 ft by 6 in.
Sftby3ftby4in. Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.?/ft Earth —
Earth Cover, ft As1 Asz Az Au Ass A A7 Agg "M, in.
A A As A A A A A “M,in.
Cover, ft "1 s 8 T TS > S 8 0<24 019 050 034 014 024 019 019 017
0<2* 017 041 023 010 020 017 017 0.14 2<3 022 041 033 0.14 18
2<3 011 031 031 0.10 18 35 014 021 021 014 18
35 010 014 014 0.10 18 10 014 018 019 0.14 18
10 010 011 011 0.0 18 15 014 024 025 014 18
15 010 015 0.16 0.10 18 20 018 031 032 014 18
20 010 019 020 0.0 18 25 022 038 039 014 18
25 010 024 024 0.10 18 30 026 046 047 0.14 18
30 012 028 029 0.10 18

A Top slab 8 in., bottom slab 7 in.
5 ft by 5 ft by 6 in.

A Top slab 7 in., bottom slab 6 in.
4 ftby 2 ftby 5in.

Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.?/ft Earth —
Earth Cover, ft  As1 Asz Ass Au A  As Asz Asg "M, in.

A A An An A A A A "M in.
Cover ft 7 2 T T 7 *° i b 0<2* 019 052 036 014 024 019 019 0.7

0<2*  0.18 042 022 012 021 018 0.18 0.14 2<3 0.19 043 035 0.14 18
2<3 0.24 029 025 0.12 18 3-5 0.14 022 022 014 18
3-5 0.12 0.14 0.14 0.12 18 10 0.14 0.19 0.20 0.14 18
10 0.12 0.12 0.12 0.12 18 15 0.14 026 0.27 0.14 18
15 0.15 0.17 0.17 0.12 18 20 0.16 0.33 034 014 18
20 0.19 021 021 0.12 18 25 0.19 040 041 0.14 18
25 0.24 0.26 0.26 0.12 18 30 0.23 0.48 049 0.14 18
30 0.29 031 031 0.12 18

A Top slab 8 in., bottom slab 7 in.
6 ft by 3 ft by 7 in.

A Top slab 8 in., bottom slab 6 in.
4 ftby 3 ftby 5in.

Design Circumferential Reinforcement Areas, in.?/ft
Design Circumferential Reinforcement Areas, in.?/ft Earth -
Earth Cover, ft  As1 Az Ass Au As  As As7 Asg M, in.

A A, A AL A A A A "M in.
Cover, ft 7w e S > i = 0<2A 025 048 032 017 021 019 019 017

0<24 0.18 046 025 012 023 0.18 0.18 0.14 2<3 0.30 0.38 0.26 0.17 18
2<3 0.20 035 031 0.12 18 3-5 0.17 0.20 0.17 0.17 18
3-5 0.12 0.17 0.17 0.12 18 10 0.17 0.18 0.19 0.17 18

10 0.12 0.14 0.14 0.12 18 15 0.23 025 0.26 0.17 18
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