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ADHESION STRENGTH PROPERTY OF TUNNEL JOINTS WITH
QUICK HARDENING RESIN MORTAR
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By Tomoaki NAKAYAMA and Toshio TAKATSUKA

This paper describes the adhesion strength of the tunnel joints with the quick
hardening resin mortar developed for a new small diameter automatic tunneling method.
The authors examined the bending strength of small model tunnels and specimens
sampled from a real tunnel constructed by the new tunneling method. The results
obtained are summarized as follws ©

(1) The bending test of the model tunnel shows that the adhesion strength of the
tunnel joints with scarfed shape is almost equal to or more than the resin mortar
strength.

(2) The fracture mechanism of the tunnel joints is divided into three types, and the
bending strength distribution of the joints is also dinided into three regions because of

the fracture mechanism,

(3) The adhesion strength of the tunnel joints are mainly affected by hardener ratio

of the resin mortar.
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Table 1 Resin mortar material content,
: Weight
Material Ratio
Resin Unsaturated ) 20%
Polyester Resin
Silica Sand
~ 56 %
Aggregate {0.05~5 mm}
Calcium Carbonate
24 %
Powder
Methyl Ethy!
Hardener Keton Peroxide | 3.0 phr
(MEKPOQ)
Promoter Cobalt Octoate 1.5 phr
Catalyst
N,N-dimethyl 0.1~05
Co-Promote ‘
d aniline (DMA)|  phr
Inhibitor P-t-buthyl catechol 0'02‘;?"’5
Anti-segregating | .
agent Fine powder of silica] 0.5 phr

phr : per hundred resin
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Fig.1 Early strength development of resin mortar.
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Fig.2 Bending test of model tunnel.

Photo 1

Set up for bending test.

Table 2 Bending strength of model tunnel.

Type of Bending
Tunnel Strength Type of Failure
Specimen | (kgf/cm?)
1 130.2
Failed at
A (Butt) (2 80.2 :
the joint
3] 1393
1| 1368 Failed at
2 1774 the joint
B (Scarfed
3 205.1 Failed at
4 209.2 the mortar lining

Photo?2 Tunnel failed at the mortar lining.
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Fig.3 Strain distribution at the joint section.
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Fig.4 Stress-strain curves of model tunnel.
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Photo3 Broken surface of model tunnel.

Table 3 Construction condition of full-scale test tunnel.

ftems Conditions
Planimetric Straight and curved
Tunneted L (R =200 m}
Alignments Longitudinal U‘:Mg::i:"‘i;%
Soil Z?r:‘m departure Sand and gravel
Conditions 20 ~55m Sandy clay
55~ 107 m h Loam
. 4 m at departure
Earth Covering i
2 m at arrival
Tunneled Length 107 m
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Fig.5 Distribution of joint strengths.
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