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EFFECTS OF CRACKS IN REINFORCED
CONCRETE SANITARY SEWER PIPE

The ultimate strength of rein-
forced concrete pipe is deter-
mined by application of a factor
of safety on the 0.07-inch crack
design strength. This safety factor
ranges between 1.5 for loads up to
2000 Dgo7 and 1.25 for loads
greater than 3000 Dg g7 - Many
tests of concrete pipe have proven
the conservatism of this safety fac-
tor and, in fact, design strengths
are generally exceeded. Field sur-
veys have still to produce a single
sewer project exhibiting any struc-
tural distress which can be attrib-

uted to reinforcement corrosion.
Regardless of such information,
the attitude of some construction
inspectors can be summed up by
the statement, A concrete pipe
with a hairline crack has failed
and should be rejected.” This at-
titude is usually justified by a
concern for structural integrity.
This CP Info article shows that
such concerns have little basis in
fact, as indicated by the results of
tests of reinforced concrete pipe
installed for a Texas Brazos River
Authority sanitary sewer project.

Based on the report “Effects of
Cracking in Reinforced Concrete
Pipe for Sewers” by Dalton E.
Hamilton, P.E., Trinity Engineering
Testing Corporation, 3601 Manor
Road, Austin, Texas, authorized by
Texas Concrete Works, March,
1971.

GENERAL

o hairline cracks indicate the
failure of reinforced concrete
pipe? What is the effect of a waste
water environment which may be
conducive to the development of
hydrogen sulfide and possibly sul-
furic acid? When these questions
were raised on a particular proj-
ect, Texas Concrete Works au-
thorized Trinity Engineering Test-
ing Corporation to study the con-
ditions and develop data for a
complete evaluation.

PROJECT DESCRIPTION

A sanitary sewer line construct-
ed for the Brazos River Authority
contained both 30- and 42-inch

diameter reinforced concrete pipe
with a 2-inch cover over the inner
cage reinforcing to provide sac-
rificial concrete. After installation,
inspection revealed a longitudinal
hairline crack had developed at
the inside crown in both size pipe.

STUDY OBJECTIVES

®* Determine the
cracks.

¢ Develop load-strain and load-
deflection information during
three-edge-bearing tests of a
representative pipe section
up to the formation of both
hairline and 0.01-inch cracks.

* Study the effect of an acid
environment on the concrete
and reinforcement exposed
by cracks.

* Fvaluate autogenous healing
of cracks.

SAMPLING

Cores, centered on the hairline
crack, were cut from the 30-inch
diameter pipe in the field. One
section of 42-inch diameter pipe
was selected at random from
stock remaining in the plant yard
and tested in three-edge-bearing.
Cores were also taken from this
pipe, centered on cracks pro-
duced during load tests and from
uncracked areas.
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