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PRECAST

T

CONCRETE BOX SECTIONS

Cast-in-place reinforced concrete
box culverts have been designed
and used for many vears because
of special waterway requirements,
unusual load conditions at certain
locations, or designer preference.
As labor costs continue to rise, 50
do the costs associated with cast-
in-place reinforced concrete. As
the volume of highway traffic in-
creases, sa does the cost of incon-
vehience and delay associated
with cast-in-place construction
methods. The American Concrete
Pipe Association’s precast con-

crete box section program was
implemented to develop a prod-
uct for these applications and to
pravide an opportunity for speci-
fiers to utilize the inherent ad-
vantages of a precast product. For
any project, the use of precast
concrete pipe with its recognized
superior hydraulic, structural and
construction advantages should
be thoroughly evaluated. This and
the feasibility, availability and
construction details of box sec-
tions should be discussed with
local concrete pipe producers.

INTRODUCTION

In early 1971, the Virginia De-
partment of Highways and the
American Concrete Pipe Associa-
tion (ACPA), with financial sup-
port of the Wire Reinforcement
Institute (WRI), began a coopera-
tive venture to develop a manu-
facturing specification and stand-
ard designs for precast reinforced
concrete box sections that would
be adaptable as a national speci-
fication under the auspices of
American Association of State High-
way and Transportation Officials or
American Society for Testing and
Materials. From the beginning, it was

believed that the same production
and construction methods used with
precast concrete pipe could be suc-
cessfully applied to precast concrete
box sections; in other words, these
could be considered as precast con-
crete pipe of rectangular cross sec-
tion.

COMPUTERIZED DESIGN

A preliminary study using con-
ventional box culvert design
methods was made to determine
the effect of parameter variation
and to give some indication as to
what sizes should be considered
for standard designs. The infinite
number of cross-sectional dimen-
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sions and possible designs was the
principle problem. In plant pro-
duction, the capital cost and in-
ventory of forms are critical items
in determining product costs. Ob-
viously a producer cannot be ex-
pected to maintain infinite num-
hers of forms for sizes rarely used
in his area.

The preliminary study also indi-
cated existing computer design
programs could not properly han-
dle the high-strength welded-
wire fabric considered for use in
the manufacture of the box sec-
tion were set up for covers over
the steel as normally used in
cast-in-place design and not the
lesser covers that could be main-
tained through plant production
as evidenced by those used in
precast concrete pipe; and did not
include haunches in the design
and analysis procedures. The firm
of Simpson Gumpertz & Heger
Inc., Cambridge, Massachusetts,
was selected to develop a new
program because of past experi-
ence in similar work with precast
concrete pipe.

Computer Program

The development, criteria and
applications of the program are
reported in a publication of the
Transportation Research Board™.
The program designs buried single-
cell, precast reinforced concrete
box sections in accordance with
the loading requirements of



