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ABSTRACT

Recently, small-scale excavation like ground cavity restoration and buried pipe replacement works are being carried out
in urban area, in order to improve living convenience. This paper describes experiment results on the ground reinforcement
method that can reduce the buried pipe damage, when the differential settlement occurred due to poor compaction of ground
below the buried pipe. Plate load tests were conducted to evaluate a reinforcement effect of ground using concrete mat
and expansion mat in the ground below the buried pipe. The results showed that the stress reduction ratio by concrete
mat and expansion mat according to the surcharge load was about 46%~48% and 39% ~42%, respectively. Therefore, the
differential settlement of the buried pipe and the ground deformation below the buried pipes were reduced by the
reinforcement effect of the concrete mat and expansion mat. This means that it is possible to prevent a buried pipe damage
due to underground cavity and ground subsidence, if concrete mat and expansion mat are reinforced in the ground below
the buried pipe or on the ground between the buried pipes.
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Fig. 1. Reinforcement principle for prevention of buried pipe damage based on concrete mat and expansion mat

Table 1. Engineering properties of soil

Sieve analysis Compaction test
Specific gravit USCS
pectic grary Co Cq iy (KN/MP) w,,, (%)

2.61 3.75 0.98 16.2 78 SP
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(a) Expansion mat (b) Concrete mat

Fig. 2. Materials for reinforcement on bottom of life line (Park et al., 2018)
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Fig. 3. Overview of laboratory test

Table 2. Case of laboratory test

Classification Reinforcement type Type of buried pipe Remarks
Case 1-1 Non-reinforcement Single pipe ]
. . Fig. 3(a)
Case 1-2 Concrete mat Single pipe
Case 21 Non-reinforcement Cross pipe ]
. ) Fig. 3(b)
Case 2—2 Expansion mat Cross pipe
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(a) Ground composition using (b) Concrete mat installation  (c) Buried pipe installation (d) Lower buried pipe
falling sand machine installation

(e) Expansion mat (f) Upper buried pipe (g) Installation of reaction (h) Loading test
installation installation beam and LVDT

Fig. 4. Procedure of laboratory test using concrete mat and expansion mat
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Fig. 5. Strain of buried pipe according to concrete mat reinforcement
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Fig. 7. Reduction ratio of earth pressure according to concrete mat reinforcement
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Fig. 8. Strain of upper buried pipe according to expansion mat reinforcement
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Fig. 9. Strain of lower buried pipe according to expansion mat reinforcement
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Fig. 10. Load variation according to ground depth
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Fig. 11. Reduction ratio of earth pressure according to expansion mat reinforcement
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