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Field of Interest: 

➢ Earthquake Engineering 
➢ Seismic Design 
➢ Seismic Retrofitting
➢ Reinforced Concrete Design 
➢ Wind Engineering 
➢ Cost Engineering
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➢ Seismic Hazard Assessment
➢ Earthquake Structural Design
➢ Seismological Engineering
➢ Seismic Vulnerability Assessment 
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Ts. Sk Muiz Sk Abdul Razak

skmuiz@unimap.edu.my

Field of Interest: 

➢ Seismic & Structural Health Monitoring
➢ Earthquake Structural Design
➢ Seismological Engineering
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My Partner & Collaborator



THE SIM GROUP

SIM = Simulation
Seismological Investigation & Mapping
Structural Integrity & Monitoring
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THE SIM GROUP
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West → Peninsular

East → Sabah & Sarawak

MALAYSIA ON THE GLOBE
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SEISMIC THREATS
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Situated in Eurasian plate, affected 
from two conjunction plate along 
Indo-Australian & Philippines plate 
(very active earthquake activities)

Increase in number of low earthquakes and 
experience large magnitude earthquake 
(Mw9.1 2004 Acheh Earthquake)

Experienced local earthquake ranging from 
Mw2.0 – Mw6.5



Statistic of Malaysian Earthquakes (1900 – 2020)
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Source: Dr. Noor Sheena Herayani Harith (UMS)

PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE     NATIONAL ANNEX

SEISMIC THREATS



RISKS FROM NEIGHBORING REGIONS 
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(Mosti, 2009)
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DEC 2004

(Mosti, 2009)



RISKS FROM NEIGHBORING REGIONS 
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JUNE 2011
MAC 2005

MAY 2008
APRIL 2012



RISKS FROM NEIGHBORING REGIONS 
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NOV 2014

JAN 2017



RISKS FROM NEIGHBORING REGIONS 
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Seismotectonic map of Malaysia and the surrounding regions 
(Mosti, 2009) 



LOCAL EARTHQUAKE RISKS

PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE     NATIONAL ANNEX



PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE     NATIONAL ANNEX

BERNAMA

LOCAL EARTHQUAKE RISKS

SEPT 2021

JUN 2021



No significant local earthquake in Peninsular 
before 2007 Bukit Tinggi earthquakes

Categorized as isolated and infrequent

PENINSULAR MALAYSIA
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2007-2008 Bukit Tinggi earthquakes:

Mw2.7 to Mw3.5
Bukit Tinggi Fault Zone
Strike-slip fault
Reactivated due to Sumatran earthquakes

Bukit Tinggi Fault Zones (Mosti, 2009)



PENINSULAR MALAYSIA
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Modified Mercalli Intensity (MMI) map 
(1894 – 2007) for Peninsular Malaysia

Higher intensity toward the west coast 
up to scale V

(Mosti, 2009)



Sarawak: 

Experienced at least 21 earthquake (Mw3.5 to 
Mw5.3) since 1874

Mercalli Intensity scale up to VI

EAST MALAYSIA
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Sabah: 

Experienced at least 65 earthquake (Mw3.3 to 
Mw6.5) since 1923

Mercalli Intensity scale up to VIII

Active Faults = Mensaban & Lobou-Lobou in 
Kundasang & Ranau (Mosti, 2009)



EAST MALAYSIA
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Focal mechanism of earthquakes in Sarawak Focal mechanism of earthquakes in Sabah



SEISMIC ZONATION

PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE     NATIONAL ANNEX

Based on the MMI Scale (Mosti, 2009)



SEISMIC HAZARD MAP
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10% PE in 50 years (2009 – 2017), Mosti (2009)



BUILDINGS VULNERABILITY
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Date         : 5th June 2015
Time         : 7:15 am
Mw           : 6.1
Epicenter : 16 km Northwest Ranau
Depth       : 10 km
Tremors   : Ranau, Kundasang, Tambunan,

Tuaran, Kota Kinabalu, Kota Belud

2015 RANAU EARTHQUAKE

PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE NATIONAL ANNEX



`

NST

HEADLINES
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THE STAR

BERNAMA



`

HISTORY OF EARTHQUAKES IN SABAH
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FOCUS AND EPICENTER
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THE SERIES
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No Date Time Latitude Longitude Magnitude Category

1 05/06/15 7:15 am 6.1⁰ N 116.6⁰ E 6.1 Moderate

2 05/06/15 7:22 am 6.1⁰ N 116.4⁰ E 3.3 Weak

3 05/06/15 7:28 am 6.1⁰ N 116.8⁰ E 3.5 Weak

4 05/06/15 7:56 am 6.2⁰ N 116.4⁰ E 3.6 Weak

5 05/06/15 9:51 am 6.2⁰ N 116.5⁰ E 3.9 Weak

6 05/06/15 12:05 pm 6.1⁰ N 116.5⁰ E 4.0 Weak

7 05/06/15 9:12 pm 6.0⁰ N 116.6⁰ E 4.3 Weak

8 06/06/15 1:45 pm 6.1⁰ N 116.5⁰ E 4.5 Weak

9 06/06/15 7:57 pm 6.0⁰ N 116.6⁰ E 3.3 Weak

10 07/06/15 7:35 am 6.2⁰ N 116.5⁰ E 3.0 Weak

11 07/06/15 1:32 pm 6.1⁰ N 116.6⁰ E 3.7 Weak

12 09/06/15 1:40 pm 6.1⁰ N 116.5⁰ E 3.2 Weak



Sabah Seismic Hazard Map (2017 – present)

SEISMIC HAZARD MAP
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RECONNAISANCE MISSION TEAM
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SAVE AND RESCUE MISSION
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VISITED SITES
Code Site Name Latitude Longitude Area Type of structure

1 IPD Ranau 6.1⁰ N 116.6⁰ E Ranau RC frame

2 Masjid Jamek Ar-Rahman 6.1⁰ N 116.4⁰ E Ranau RC frame

3 SMK Mat Salleh 6.1⁰ N 116.8⁰ E Ranau RC frame

4 SMK Ranau 6.2⁰ N 116.4⁰ E Ranau RC frame

5 SMK Mohamad Ali Ranau 6.2⁰ N 116.5⁰ E Ranau RC frame

6 Hospital Ranau 6.1⁰ N 116.5⁰ E Ranau RC frame

7 Chon Chu Kung Temple 6.0⁰ N 116.6⁰ E Ranau RC frame

8 Dream World Resort 6.1⁰ N 116.5⁰ E Kundasang RC frame
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EAGLE’S VIEW

IPD RANAU

SMK MAT SALLEH

MASJID JAMEK AR-RAHMAN

SMK RANAU
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EAGLE’S VIEW

SMKA MOHAMAD ALI RANAU HOSPITAL RANAU

CHON CHU KUNG TEMPLE DREAM WORLD RESORT
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IPD RANAU
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MASJID JAMEK AR-RAHMAN
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MASJID JAMEK AR-RAHMAN
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SMK MAT SALLEH
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SMK RANAU
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SMKA MOHAMAD ALI RANAU
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HOSPITAL RANAU
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HOSPITAL RANAU
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Staff Residential Quarters

Ranau Hospital, Sabah



HOSPITAL RANAU
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HOSPITAL RANAU

PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE NATIONAL ANNEX



CHON CHU KUNG TEMPLE
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CHON CHU KUNG TEMPLE
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DREAM WORLD RESORT
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GOLF CLUB

PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE NATIONAL ANNEX



BUILDING DAMAGES CLASSIFICATION
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➢ Damage on nonstructural elements

➢ Damage on beams

➢ Damage on columns

➢ Damage on beam-column joints



NONSTRUCTURAL DAMAGES - Brickwall
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NONSTRUCTURAL DAMAGES
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Collapse of triangular 

shape brickwall at roof 

(fire resistance)



NONSTRUCTURAL DAMAGES
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Collapse of triangular 

shape brickwall at roof 

(fire resistance)

- No proper bracing

> 2.0 m

Suspended ceiling

> 2.0 m



DAMAGE ON BEAMS
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IPD RANAU HOSPITAL RANAU

HOSPITAL RANAU

No critical damage

Hairline crack

Spalling of plaster

HOSPITAL RANAU



DAMAGE ON COLUMNS
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IPD RANAU

SMK RANAU

IPD RANAU

CHON CHU KUNG TEMPLE

Minor damage

Hairline crack

Spalling of plaster
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DAMAGE ON COLUMNS

HOSPITAL RANAU

HOSPITAL RANAU

CHON CHU KUNG TEMPLE

CHON CHU KUNG TEMPLE

Severe damage

Crack

Spalling of concrete cover
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DAMAGE ON COLUMNS

HOSPITAL RANAU (300 mm x 300 mm column)

Improper size and type of 

aggregate

90 mm

250 mm spacing of 

shear reinforcement

(Diameter = 10 mm)

Lack of confinement reinforcement in 
critical region

EC8: Max = 175 mm (DCM)
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DAMAGE ON COLUMNS

DREAM WORLD RESORT

DREAM WORLD RESORT

DREAM WORLD RESORT
Total damage

Lack of confinement reinforcement 
in critical region

Buckling of reinforcement

Crushing of concrete core



PLAYLISTS     SEISMIC THREATS     RANAU EARTHQUAKE NATIONAL ANNEX

DAMAGE ON JOINTS

HOSPITAL RANAU

40 mm 

lapping in the 

joint ??

HOSPITAL RANAU

Severe 

crack 

originated

from joint

Permanent 

displacement 

??

IPD RANAU

Spalling of 

concrete 

cover

IPD RANAU

Severe crack 

originated from 

joint

Severe damage

Crack

Spalling of concrete cover



FAILURE MECHANISM
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➢ Short Column Effect

➢ Soft Storey

➢ Pounding Effect



SHORT STOREY
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SMK MAT SALLEH RANAU

Severe 

crack

Opening (window) Opening (window) Opening (window)

Created 

short 

column 

due to 

opening
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SHORT STOREY
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SOFT STOREY
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SOFT STOREY

Bare frame at 

bottom storey

Infill wall at 

upper storey

Severe 

damage

Severe 

damage



POUNDING EFFECT
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SMK MAT SALLEH RANAU

SMK MAT SALLEH RANAU

SMK MAT SALLEH RANAU

40 mm
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POUNDING EFFECT

Original condition before earthquake

Pounding of two adjacent column 

after earthquake
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ROAD TO SEISMIC DESIGN
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ROAD TO SEISMIC DESIGN

✓ Developed by series of discussion among 
local experts between 2016 – 2017.

✓ The standard will be revised every 5 years

MALAYSIA NATIONAL ANNEX 
TO EUROCODE 8
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ROAD TO SEISMIC DESIGN

MALAYSIA NATIONAL ANNEX 
TO EUROCODE 8
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SEISMIC HAZARD MAP

Peninsular Malaysia (10% PE in 50 years)

αgR = 0.02g to 0.09g

Design to ductility class low or medium
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CLASS OF DUCTILITY

(JMG, 2018)
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SEISMIC HAZARD MAP

Sarawak (10% PE in 50 years)

αgR = 0.02g to 0.09g

Design to ductility class low 
or medium
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CLASS OF DUCTILITY

(JMG, 2018)
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SEISMIC HAZARD MAP

Sabah (10% PE in 50 years)

αgR = 0.01g to 0.16g

Design to ductility class low 
or medium
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CLASS OF DUCTILITY

(JMG, 2018)
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IMPORTANCE CLASSES & IMPORTANCE FACTOR, γI

Recommended by Eurocode 8 (2004) Recommended by National Annex (2017)
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SOIL FACTOR, S

Recommended by Eurocode 8 (2004)

Recommended by National Annex (2017)
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ELASTIC RESPONSE SPECTRUM

Recommended by Eurocode 8 (2004)

Recommended by National Annex (2017)

PENINSULAR SABAH
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SARAWAK



HOME     PLAYLISTS     INTRODUCTION     METHOD     RESULTS     CONCLUSION

THANK YOU FOR WATCHING!

sheena@ums.edu.my mirwan@ump.edu.my skmuiz@unimap.edu.my


