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Characteristics of the Chishan Fault Zone Exposed around
the North End of Zhongliao Tunnel, Southwestern Taiwan

Yi-Wei Chiou', Yu-Chun Lin', Wen-Jeng Huang'”, I-Chin Yen’,
Maryline Le Beon” and Yuan-Hsi Lee*

ABSTRACT

The Zhongliao Tunnel of the National Freeway No.3, which passes through the
Chishan fault zone, has been continuously deformed since the inauguration of the
freeway. The gradients of horizontal and vertical crustal velocity alone the tunnel have
undergone abrupt change. Taking advantage of the tunnel improvement project, we
investigated the excavation walls and outcrops around the tunnel. The attitude of the
Chishan main fault is about N46°E/59°S, with the late Miocene Wushan Formation on
its hanging wall and the Pliocene Gutinkeng Formation on its footwall. The width of the
entire Chishan fault zone is about 100 to 140 meters in this region. A fault core of
intense shear deformation with a width of 6 meters is attached to the Chishan main fault
in its footwall. Ductile shear zones and brittle shear fractures are observed on the
excavation walls within the fault zone. The shear fractures appear to cut the shear zones.
The distribution zone of the shear fractures correlates with the location of the intense
deformation in the tunnel. Several spots of water seepage are detected within the
distribution zone as well. In addition, active mud volcanos have been identified 2
kilometers southwest of the tunnel on the Chishan fault trace. Based on these
investigation findings, we infer that a broad extent of water-softened mud may exit
beneath the region. The flow of the water-softened mud driven by the tectonic
movement and gravitation load of the hanging-wall block results in the uplift of the
overlying mudstone along the weak Chishan fault zone. It may be the same mechanism
that causes the tunnel damage.

Key words: Chishan Fault, Zhongliao Tunnel, deformation of mudstone
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