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1. Scope

1.1 This specification covers the recommended design 

requirements and manufacturing practices for monolithic or 

sectional precast concrete water and wastewater structures.

NOTE 1—Water and wastewater structures are defined as 

solar heating reservoirs, cisterns, holding tanks, leaching 

tanks, extended aeration tanks, wet wells, pumping 

stations, distribution boxes, oil-water separators,

treatment plants, manure pits, catch basins, drop inlets, and 

similar structures.

NOTE 2—Installation and sealant requirements should 

receive special consideration due to special features of the 

application.

1.2 The values stated in inch-pound units are to be 

regarded as the standard. The values given in parentheses 

are for information only.

1.3 This standard does not purport to address all of the 

safety concerns, if any, associated with its use. It is the 

responsibility of the user of this standard to establish 

appropriate safety, health, and environmental practices 

and determine the applicability of regulatory limitations 

prior to use.



2.  Design Requirements

2.1 Design Method—The method of structural design of 

reinforced concrete as outlined in the ACI 318 Building 

Code shall be used to design the concrete sections, 

including the reinforcement required, when the structure is 

subjected to the loading conditions covered in Practice 

C890. Design requirements in excess of these 

specifications shall be identified by the purchaser.

2.1.1 Alternative Method to Design—An alternative 

method to the design of a structure is acceptable, with the 

permission of the purchaser, by performing required 

performance tests on the completed structure to confirm 

adequate strength.

2.2 Placement of Reinforcement—The minimum concrete 

cover for reinforcing bars, mats, or fabric shall not be less 

than 1 in. (25 mm) for water retaining structures and 3⁄4 in. 

(19 mm) for other structures subject to the provisions of 

Tolerances Section.

2.3 Concrete Strength—The minimum compressive 

strength (f'c) for design shall be 4000 psi (28 MPa) at 28 

days.

2.4 Lifting Devices—Design of embedded lifting devices 

shall conform to requirements as specified in 8.4 under 

Special Loading Considerations of Practice C890, stating 

that Lifting inserts which are embedded or otherwise 

attached to the structure will be designed for four times the 
maximum load transmitted to the inserts



3.  Tolerances

3.1 Dimensional Tolerances—The length, width, height, or 

diameter measurements of the structure when measured on 

the inside surface shall not deviate from the design 

dimensions more than the following:

Dimension Tolerance

0 to 5 ft (0 to 1.5 m) ±¼ in. (±6 mm)

5 to 10 ft (1.5 to 3.0 m) ±⅜ in. (±10 mm)

10 to 20 ft (3.0 to 6.1 m) ±½ in. (±13 mm)

20 ft (6.1 m) and over as agreed upon between 
manufacturer and purchaser

Measured Length Allowable Difference

0 to 10 ft (0 to 3.0 m) ½ in. (13 mm)

10 to 20 ft (3.0 to 6.1 m) ¾ in. (19 mm)

20 ft (6.1 m) and over as agreed upon between

manufacturer and purchaser

3.2 Squareness Tolerance—The inside of the rectangular 

precast concrete component shall be square as determined 

by diagonal measurements. The difference between such 

measurements shall not exceed:



3.3 Joint Surfaces

The following joint tolerances for water retaining 

structures shall apply:

3.3.1 Flexible Joint

The inside joint seam gap between two sections placed 

together before a joint sealant is applied shall not exceed 

⅜ in. (10 mm).

3.3.2 Grout or Mortar Joint

The opening to be grouted in a grout or mortar joint shall 

not exceed 1 in. (25 mm).

3.4 Reinforcement Location

With reference to thickness of wall or slab, reinforcement 

shall be within ±¼ in. (6 mm) of the design location, but in 

no case shall the cover be less than 1 in. (25 mm) for 

water-retaining structures and ¾ in. (19 mm) for non-water 

retaining structures. The variations in reinforcement 

spacing shall not be more than one tenth of the designed 

bar spacing nor exceed 1½ in. (38 mm). The total number 

of bars shall not be less than that computed using the 

design spacing.

3.5 Slab and Wall Thickness

The slab and wall thickness shall be uniform and shall not 

be less than that shown in the design by more than 5 % or 

⅜ in. (10 mm), whichever is greater. A thickness greater 

than that required in the design shall not be a cause for 

rejection.



X1. DESIGNS FOR RECTANGULAR BOXES

X1.1 Description of Designs

X1.1.1 The designs in Table X1.1 are provided as a 

convenience for specifying, purchasing, and manufacturing. 

Riser and base sections are shown in Fig. X1.1.

X1.1.2 The successful performance of the product depends 

upon the proper selection (based on field conditions), good 

manufacturing practices, and proper installation.

X1.2 Structural Analysis

X1.2.1 The analysis is based on the slope-deflection solution 

of a frame with nonprismatic members.



X1.2.2 Loads are based on Practice C890.

Loading Combinations for Below Ground Structure

1. The design load for the top of the structure will consider 

the cumulative effects of dead loads, snow loads, and traffic 

loads. Local area building codes will be used for snow loads.

Special Loading Considerations

1. The structural design loading for unique applications will 

also consider thrust, vibration, and ice loads applicable.

2. The structural design for below ground structures will also 

consider buoyancy effects, if applicable, and proportion the 
structure to assure an adequate flotation safety factor.

Lateral Surcharge Pressures

Designation Lateral Surcharge Pressure

A-16 (HS20-44) 80 lbf/ft2 (3830 Pa) per wheel

A-12 (HS15-44) 60 lbf/ft2 (2873 Pa) per wheel

A-8 (H10-44) 40 lbf/ft2 (1915 Pa) per wheel

The designations in parentheses are corresponding ASSHTO designations.



Cumulative Horizontal Wall Loads



X1.3 Design Calculations

X1.3.1 The concrete shall be designed to be proportioned

for fc' = 4000 psi (28 MPa).

X1.3.2 Reinforcing steel shall be Grade 60 (minimum yield

strength of 60,000 psi) (3.84 MPa).

X1.3.3 The strength design method described in ACI-318 is

used with a load factor of 1.7.

X1.3.4 Minimum reinforcement is 0.002 times the gross

concrete area of the cross section.

X1.3.5 Calculations for units with integral slab (top or

bottom) do not take into consideration rigidity or support 

from slab.



X1.4.4 Asv—Area of vertical steel per horizontal foot 

(Fig. X1.3).

X1.4.5 Class—a term that can be used to describe the

product, for example, 300, 500, 700. The 

number also refers to the capacity of the unit 
in terms of lb/ft2 (Pa).

X1.4 Definitions

X1.4.1 t—Total thickness of wall (Fig. X1.2).

X1.4.2 d—Distance from centerline of horizontal steel 

to inside face of wall (Fig. X1.2).

X1.4.3 Ash—Area of horizontal steel per vertical foot 

(Fig. X1.2).



X2.1.5 From Fig. X2.1:       (X2.1)

P(1) = 40 h1 + 62.4 h2                                              P(2) = 40 h11 + 62.4 h22

P = P(1) + P(2)
2

X2. INSTRUCTIONS FOR USE OF DESIGNS IN 

TABLE X1.1

X2.1 Each section can be designed individually but in an

effort to save time select the section that carries the 

heaviest loads and use it for the whole box.

X2.1.1 Assume the height of each section based upon the

size and location of pipes entering or leaving the box. 

The designs in the tables assume continuity of steel 

around the box. If a hole is made in a section, there 

should be concrete above and below and sufficient 

additional reinforcing to transfer forces across the 

opening.

X2.1.2 Determine depth of section to be designed (h1 and

h11 in Fig. X2.1).

X2.1.3 Determine depth of water table (d in Fig. X2.1).

X2.1.4 Assume a lateral soil pressure of 40 psf/ft of 

height and water weighing 62.4 lb/ft3.

FIG. X2.1 Depth of Section

X2.1.6 Choose a Class (300, 500, 700) with capacity 

greater than P. Enter the table with desired size to obtain 

wall thickness, amount of reinforcing steel,
and location of steel in the wall.



X2.2 Example Problem

X2.2.1 Select a Class for a concrete rectangular box to be

used as a catch basin when the invert of the base is 11 ft (3.4 

m) below grade and water level is 5 ft (1.5 m) below grade. 

Catch basin is in a highway.

X2.2.2 Since the catch basin is in a highway, a live load

(LL) from truck traffic must be considered. Refer to Fig. X2.2 

for load diagram.

FIG. X2.2 Load Diagram

X2.2.3 From Fig. X2.2:

h1 = 8 ft (2.4 m) (X2.2)

h11= 11 ft (3.4 m)

h2 = 3 ft (0.91 m)

h22= 6 ft (1.8 mm)

P(1) = 40 x 8 + 62.4 x 3  = 507 lbf/ft2 (24.3 kPa)

P(2) = 40 x 11 + 62.4 x 6 = 814 lbf/ft2 (38.9 kPa)

P = 507 + 814
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X2.2.4 Choose Class 700 since 700 is greater than 660. Go

to the tables with desired size to obtain information necessary

to produce the box.

X2.2.5 If P is greater than 700, the tables do not apply. An
engineer should be engaged to provide design.

= 660 lbf/ft2 (31.6 kPa)




