J of Korean Tunn Undergr Sp Assoc 18(1)31-40(2016) elSSN: 2287-4747
http://dx.doi.org/10.9711/KTAJ.2016.18.1.031 pISSN: 2233-8292

XQ72|c 23t BjS&KIE 0123 HY Bj&AS JiXo) ot
qYE a7

% x 2 =2 243
OIFEM™ - HUS®  ARIE? - BN
M5, REET|EAUTY

o8l

’H|5lg, SHEEET|
°H| 3|9, OI™E|Z(Z)

An experimental study on the improvement of tunnel drainage system using a

geogrid composite
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ABSTRACT: A new testing equipment is designed to investigate the characteristics of the drainage fabric which is used in
the tunnel drain system. The equipment is possible to model the loading as well as boundary conditions of the shotcrete
precisely and it follows the general guideline of ASTM D4716 so that the interface between shotcrete and concrete lining
retains the real situation in the tunnel site. Using the real loading conditions and surface irregularities, the flow rate and its
capacity of the regular fabric has been estimated. A composite drainage fabric having geogrid inside was also used to
investigate the flow rate and its efficiency. The advantages of the composite fabric compared with the regular one have been
demonstrated using the experimental data and brief outline of the future work is finally proposed.
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Fig. 1. Typical waterproofing and drainage system with/without geogrid

(a) Without geogrid

(b) With geogrid

Fig. 2. Results of wide-width tensile test on non-woven geotextiles

Table 1. Results of wide-width tensile tests on geotextiles

Weight Thick-ness . Tensile strength | Tensile strain
Case (/) ) Test direction (KN/m) %) By
length 11.28 61.1
Without grid 400 2.1
width 14.60 71.1
KS K ISO 10319
With erid 300 + 364 + 300 13 length 17.60 59.2 or KS K 0520
= 964 width 15.36 99.2
Specification > 300 > 2.0 2 05 2 50
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Fig. 4. Shotcrete specimens

Table 2. Parameters used in the transmissivity test (unit : kPa)
Case Type Gradient a, Case Type Gradient a, Case Type Gradient a,
1 S 0.3 2 13 N 0.3 2 25 R 0.3 2
2 S 0.7 2 14 N 0.7 2 26 R 0.7 2
3 S 1.0 2 15 N 1.0 2 27 R 1.0 2
4 S 0.3 4 16 N 0.3 4 28 R 0.3 4
5 S 0.7 4 17 N 0.7 4 29 R 0.7 4
6 S 1.0 4 18 N 1.0 4 30 R 1.0 4
7 S 0.3 7 19 N 0.3 7 31 R 0.3 7
8 S 0.7 7 20 N 0.7 7 32 R 0.7 7
9 S 1.0 7 21 N 1.0 7 33 R 1.0 7
10 S 0.3 12 22 N 0.3 12 34 R 0.3 12
11 S 0.7 12 23 N 0.7 12 35 R 0.7 12
12 S 1.0 12 24 N 1.0 12 36 R 1.0 12

Type: Smooth (S), Normal (N), Rough (R) interface between shotcrete & concrete lining
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