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Abstract

The need of securing the stability and extending service lives by efficient maintenance of deteriorated tunnels for
several decades has been increased. The stability and the usability of conventional tunnels can be decreased by change of
physical properties of the surrounding ground, geometrical properties of the tunnel, an underground water level,
environmental conditions, oxidation of lining and the breakdown of constituent materials. In respect of a long—term view,
it is need to check all sorts of degradation, the degree of damage and durability to improve the serviceability and to
come up with measures to maintain effectively. This paper is about study to analyze the stability of conventional
tunnels (American Steel Support Method. ASSM). Three tunnels are chosen in those built in the 1930s and 1960s and the
locations of tunnels are selected variously (ChungCheong, GyungBuk, GangWon, Jeolla, etc.) to secure reliability of this
study. The state of repair and reinforcement of linings, cracks, and thickness and strength of lining of conventional
tunnels in service are researched, compared and analyzed. The crack gauge, the GPR, the schmitt hammer was used for
the crack investigation, cavitation, the strength respectively. By using these, the comparative analysis for conventional
tunnels was conducted. As a result, there are more cracks in tunnels built in the 1930s than those of tunnels built in the
1960s, and lining strength of the 1930s is higher than those of the 1960s. The thickness of lining in tunnels built in the
1960s is higher than those in tunnels built in the 1930s. In proportion to thickness, cavitation occurred more frequently in
tunnels built in the 1960s compared to those in tunnels built in the 1930s.
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Table 1 Equipment configuration and spec for ProEx system

Equipment configuration Spec
*Samples per Trace
Body _
(ProEx) 128 — 2,048
«Sampling Frequency
0.2~>400 GHz
*No. of Stacks
1~32,768 stack
Monitor
XV) «Data Bits 16 bit
*Pulse Repetition Frequency
200 KHz
Antenna -Ar{1terma 500, 800 MHz,
(1.2 GHo) 1.2 Gz
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Table 2 Present condition of tunnel survey in 1930's
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Name of Tunnel A Tunnel B Tunnel C Tunnel
Survey Section - Sta.277k102 ~Sta.278k112 Sta.232k937 ~Sta.235k667
Length 1,030m 1,010m 2,730m
Date of Completion 1938 1939 1942

(%period of construction: 1930)

First—Class

Classification (rating) (First rating Shape of Horseshoe)

Fourth rating

Fourth rating

Type Shape of Horseshoe Shape of Horseshoe Shape of Horseshoe
Drainage type Central sewage Central sewage Central sewage
Invert No No No
single or multi line Single Line Single Line Single Line
Rate of Maintenance ; p
(For full length) 33% 22.6% 10.2%
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Table 3 Present condition of tunnel survey in 1960’s

Name of Tunnel

D Tunnel

E Tunnel

F Tunnel

Survey Section

Sta.169k750~Sta.171k575

Sta.179k922~181k048

Sta.149k279 ~Sta.150k679

Length

1,825m

1,136 m

1,400m

Date of Completion

1963. 10. 31

1963. 10. 30

1968. 2. 7

Classification (rating)

Fourth—Class (3 rating line)

Third—Class (3 rating line)

Second—Class (3 rating line)

Type

Shape of horseshoe

Shape of horseshoe

Shape of horseshoe

Drainage type

Central sewage

Central sewage

Central sewage

Invert

No

No

No

Type of rail

50kg/m Rod rail (50m)

50kg/m Rod rail (200m)

50kg/m Rod rail (50m)

Type of railroad tie

Wooden railroad tie

PC railroad tie

PC railroad tie

Rate of Maintenance

(For full length) 37.4% 36.9%, 55.5%,
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(a) water leakage from
repair section

(b) water leakage from

horizontal join

Fig. 5 The photos of the water leakage section
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Fig. 6 Average rainfall analysis of ASSM tunnel for 30 years
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Fig. 7 Reinforcement analysis of ASSM tunnel
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