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ABSTRACT

Kundasang was satisfied as seismic active area due to reactivation of Lobou-lobou
fault zone (LLFZ) and Mensaban fault zone MFZ [1]. These faults also contributed to
widespread ground movements pose the main hazard in Kundasang areas especially
SMK Kundasang [5]. Several studies have been conducted to rectify this problem
including through letter methods in identifying faults, monitoring and observing
geodynamic characteristic of SMK Kundasang [1]; [5]; [52]. However, actual causes
of problem due to moderate active seismic area in Central North Zone Sabah are not
yet revealed. Therefore, this study tries to reveal the problem based on dynamic
characteristics by microtremor measurements. Microtremor measurement such as
Ground Ambient Noise (GAN) and Refraction Survey (RS) is a very convenient tool
to estimate the effect of surface geology on seismic motion without depending really
on other geological information [3]; [34]; [35]; [38]. There are 13 seismic lines GAN
measurement were performed and verified with 2 zones of RS after considering
critical geodynamic characteristics from previous studies in SMK Kundasang. GAN
measurement shown averages site frequency and amplification ratio; 1.32 Hz and 4.64
respectively. Furthermore, critical ground destruction calculated was ranged from 1 to
OE-02 effective strain. According to [53], SMK Kundasang experienced landslide and
soil compaction phenomena with dynamic properties of Speed-Effect loading based
on effective strain obtained. In another measurement, RS indicate damage /weak zone
at average thickness of 3 to 20m with 75m width and V, was ranged from 700 to 1800
m/s for NW zone. Besides that, SW zone identified damage/weak zone from 4 to 25
m depth with 57 m width and V, up to 1700 m/s. Finally, both measurements fully
agreed with [5] and [54] on damage/weak zone with additional information of
stressing damage areas include football field, K5b, K5a, K2d and M2 (S3). However,
verification the existence of Lobou-Lobou fault line or Mensaban fault line or its
tributaries cannot be identified in study area due to little data measurement and
insufficient detail soil investigation data.
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CHAPTER 1: INTRODUCTION

1.1 Background

Tectonically. it is clearly stated on themap as 1llustrated in Figure 2.12 and Figure
2.13. Sabah is situated within the junction between the relatively stable Sundaland
(southern edge of Eurasian and northern edge of Indo-Australian plates) as well as
western of Pacific and Philippines plates. Particularly, Kundasang area was affected by
earthquake, which contribute to widespread and continuous mass movement along the
LFZ and MFZ since 1980°s.Figure 1.1 below shows the major fault lines (LobouLobou
and Mensaban) in KundasangRanau area (JMG, 2006 [1}).

In addition, Malaysia also not really implies the earthquake code design in
practising design of building only after Tsunami disaster on 26 December 2004 and
moderate felt earthquake events happen in Sabah and Sarawak. For instance, Sabahhas
experienced over 76 earthquakes since 1897 [1]. Most of the local origins felt the
carthquakes are ranges within magnitude of 3.6 to 5.8. Cuirently, due to destructive
earthquake along coastal ard localize felt earthquake events, Malaysia has taken
initiatives to improve seismic hazard monitoring such as providing more seismic stations,
tide gauge networks, buoy networks, coastal camera networks and tsunami sirens
(Malaysian Meteorological Departnent & Ministry of Science, Technology and
Innovation, 2010 [2]).

Moreover, due to previous felt earthquake events, there are some observations and
monitoring faults have been done by several studies for crucial areas destructives by
localize earthquake including observation of geodynamic characteristic and soil behavior
such as finding Pinosuk gravel and mass movementsin Kundasang area

In another side, it is well agreed among seismologist that the degree of damage

during earthquakes strongly depends on dynamic characteristic of soil as well as



