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An Experimental Study for the Fatigue Performance of

Concrete tube used in the Trenchless Technology

Dug - Rin Kim

Department of Civil Engineering, Graduate School.

Pukyvong National University
Abstract

Recently, people mainly use the wav to change the old one into new
once in order to maintain a various pipes. However, the construction in
this wayv causes the increase of social indirect expenses economically
uncountable including generation of dust, noise and industrial waste,
damage risk of theunderground substances, increase of inconvenience of

residents following traffic barriers and long-term construction time.

Accordingly, the trenchless technology has taken public attention,
where pipes can be installed regardless of diameter and tvpe ensuring
water-tight property without any loss of draining ability at the junction
part and pipe coupler, which especially has simultaneous effects to stop

leakage of and reinforce the pipe effecting more strength than a new

pipe by only one-time maintenance work.

Out of trenchless technologies, CIPP  technology is one that 1is
svstematically  well  organized, has abundant performance records
worldwide, taking its place as a representative trenchless technology at
present. However, it is the real situation that detailed suggestions were
lack on the studv of behaviors of concrete pipe applying CIPP

technology domestically. Namely, research was insufficient on the fatigue

_V|_



performance of concrete pipe applving CIPP technology, and this

motivated the present researcher to start this study.

In this study, the fatigue performances werce tested against two (2)
states of pipe, comprising concrete Hume pipe for drainage (pipe in
general use, B-600 type: Hereinafter to be called "new pipe”), and this
new pipe that was initially cracked by the load effect, where
maintenance was treated in newly developed method, as a kind of CIPP
technologv (Hereafter to be called lining pipe). Those fatigue data were
aimed for the analvsis by mutual comparison, and the usage as the
necessary basic data when the lining pipe to be used in trenchless

maintenance technology later.

In addition, in this study, tests were conducted on the static
performance and the fatigue performance of the concrete pipe applying
the CIPP technology, a kind of trenchless technology of drainage pipe,
and the conclusions obtained from the comparative analysis are as

follows.

1) In the slatic test, lining pipe showed 9.4° destruction load
increasing rate higher than that of new pipe in D400, while
11.5% and 13.99 in D600 and D1000 respectively, representing

11.6% of load increasing rate on average.

Q]

When comparing the features of new pipe and lining pipe after
destruction, which finished the static tests after fatigue tests,
new pipe showed thick gaps in small numbers, while lining pipe
was spread by thin gaps in large numbers. This phenomenon
means the strength of lining pipe increased, which is attributed

bv the reinforcement effect by lining work,

- VIl -



3) After fatigue tests of repeated 1,000,000 times of load were
added to the three new pipes, the average maximum load
obtained from static tests was 158.6kN. Meanwhile, it showed
183.8kN in case of two lining pipes, lining pipe showed 19% of
maximum load increasing rate compared to that of new pipe.
Furthermore, in the sag when the maximum load to be added,
lining pipe showed 14% higher than new pipe, which resulted in

the increase of elastic deformation energy compared to new pipe.
Generally analvzing the test results as above, it is judged that lining

pipe is relatively superior in the static and fatigue performances,

compared to new pip

- VI -
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