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• Intense rainfall

• Fan shape catchment 
concentrates runoff

• Extensive urbanization

• Numerous bridges 
constricting the waterways

• Old schemes with low 
platform levels

• Tidal impact

• River siltation



��������!�� �����������!�� ���Dec 1995 – Shah Alam Flood
(Increasing flood incidents since early 1990s)



��������!�� �����������!�� ���
Jan 2000 – Flood at Federal Highway

(annually several major floods and many minor flood s) 



��������!�� �����������!�� ���
Feb 2006 – Shah Alam Flood 

(RF approx 100 mm -> major flood)
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Feb 2006 – Shah Alam Flood
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Feb 2006 – KTMB Station Bt Tiga Flood



��������!�� �����������!�� ���Feb 2006 – TTDI Jaya Flood 
(TTDI flood wall overtopped, flood level rose 3’ in few minutes)



��������!�� �����������!�� ���Feb 2006 – TTDI Jaya Flood 
(TTDI flood wall overtopped, flood level rose 3’ in few minutes)
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1) Accurate DTM and hydrologic inputs

2) Reliable flood hydrograph 

3) Good flood plain modelling results

4) Ascertain causes of flooding and flood flow characteristics

5) Enhance Conceptualization of Flood Mitigation Options

6) Allows effective testing of flood mitigation Alternatives

7) Facilitate selection of flood mitigation option by the Client

8) Enable generation of reliable Flood Risk Maps

� ������)���� ��������� ������)���� �������� 9���	9���	 '���� ���� ������'���� ���� ������
B��%��B��%��,,���� ��� �������� ����� ��������������������������



1-D MIKE 11 
Hydrodynamic River 
Model

2-D MIKE 21 
Hydrodynamic 
Floodplain Model

Spot 5 

Satelite Imagery

1m x 1m Grid   LiDAR
Survey              (0.3m 
accuray)



	 �+�����)��% ��,����������������� �����

Identify :

1) Flood prone areas

2) Flood depth & 
volume

3) Overtopping 
locations

4) Flood flow path

5) Flood storage areas
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GIS tools enable 
visualization of terrain and 
river sections for flood 
analysis and design



G&P Simulation & Verification

Actual Flood Photo G&P’s Simulation & Verification

Achievement : 
Set New Practices for Flood Analysis & Design 
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Constriction



DESIGN SOLUTION BY GUE & PARTNERS
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e Sheet Piling Line

Sheet Piling LineOverhead Restriction Overhead Restriction 
under the Bridgeunder the Bridge



PILING WORKS UNDER THE BRIDGE PILING WORKS UNDER THE BRIDGE -- RIVER CONSTRICTIONRIVER CONSTRICTION

FIRST INTRODUCED IN MALAYSIAFIRST INTRODUCED IN MALAYSIA

SOLUTION



THE CLEAR PILER THE CLEAR PILER –– Low HeadroomLow Headroom



INNOVATIVE PRESSINNOVATIVE PRESS--IN PILING METHODIN PILING METHOD

• Solve limitations imposed by the low headroom.

•• Small Compact Machine gripping on Completed PilesSmall Compact Machine gripping on Completed Piles

•• No noise and No Vibration by Static LoadNo noise and No Vibration by Static Load

•• SelfSelf--walking of Machine on Completed Pileswalking of Machine on Completed Piles



PRESS-IN OPERATION
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Inlet structure to divert flood to detention pond 

– High Wall (H = 6.0m)
– To support difference in water level of up to 6.1m

Cross- section of Inlet Structure

Significant Lateral force 
onto inlet structure due 

to water pressure

Flood Level



• Soft deposits (Alluvial Deposits)
• Mackintosh Probe blow counts ranging from 5 to 50
• Undrained shear strength ranging from 13kPa to 18kPa

!� ��#��������������



Problems Associated with Structurally 
Connected Pile to Resist Lateral Loads

• Vertical piles

– Effective for support of   
vertical loads

– NOT EFFICIENT for support 
of lateral loads

• Required SIGNIFICANT 
numbers of vertical piles to 
support lateral load  

• UNECONOMICAL

Pile is stiffer than soil

- Lateral forces will be fully 
resisted by pile only

- Contribution of wall base 
friction minimal



CASE HISTORY 

– Failure of Piled Retaining Wall




���
������
������������������������
���
������
������������������������

�����!���"����
�����!���"����

!�������
– ���!��� !� ��.�� ��

)�+�������

��
�������
– <����G���� )) !��8 � ���

�)�8 ���!���.�� ����
.��8������8 ���!���
�+..���

– �������� ��% �
�� ))�!� �!#��)�8 ���!���
.�� ������� ����� ������! 





$��%������
�����!���"����$��%������
�����!���"����



����+�����A���!%� 8 � ���
• � ��� B����+�������.��!��! � )���)�������8 ��������������� ����

:�;��������+! �9���	 �+�8 #�����������)������������� ���� ����
:��;��,��=#����#����!����.+� �����+�������)���)���� �� ����

• ������+! ��� B�� !%������ � )���� ���������!�����+!����
:�;������)�� ��= ��,	�����%  ���������:+�� ��*���� �;
:��;�����!��� !� ����� ��)������ �����+!�+� �
:���;��� 8 ��. ��	 ��,��� �)�����B��������#�� ��)�� �!�����+!������ ��

• �!%� 8 ��%��%�C+����# � ���������!�����+!�����B��-������ ����8 �#��%����
��� �)��� 

• � ���� ��B��%������+��
�'�� � C+�� � ����:� �),�!�+�� ��.+�.����
�#�� �������%#���+��!����+!�+� �;�

• ���� !��%���.� 8 �� �������������������� !���� �
:�"�+���5�)������!!+�� �! �����! ����7;



���� !��* � )���

• �� 8 �� ���% ��!!+�� �! ���)��5�.�� ������
��� ��� ����������)���������! ����7���,��� 

• �����/�#� )�����B����B�+���%�8 �"  ��
�8 ���.. ����� ��%���6���� �

• ������ �)���������������))�!�����+.������+ ����
)���������! �.��� !����.� � �������



�%��-�(�+�%��-�(�+



�� ��������� B�� ��� 8 ������*��<�0�:� � ����=��%B�#;

�� ��������� B�� ��� 8 ����������/�#�



�����������������
.����������������������
.�����

�& ������+!������)�)������ � ������.����
�& 	 ��8����)�"���� �!������!�����
0& 	�8 ��"+����� ����)�����B���
1& ������+!������)�.+�.������������



&'����()*����������������������&'����()*����������������������

� 		���
� �+"��� ���.���������:���;�
� �+"��� ���.������+�%�:���;



		�������		�������



		�������		�������



		�������		�������



		�������		�������

Inlet Structure

Inlet Structure

Sg. Rumput
Inlet 

RRIM Outlet 

RRIM Outlet 
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Federal Highway (KTMB Rail Line )

During Construction 

After Construction 
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Kampung Melayu Kebun Bunga

During Construction 

After Construction 
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Seksyen 13 Shah Alam

During Construction 

After Construction 
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NKVE Highway

During Construction 

After Construction 
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� Construction of 3 Detention Ponds

� Construction of River Bund 

� Construction of 4 Flood Pumping Stations

� Removal of 19 Bridge Constrictions

� Construction of Outlet Drains/Culverts

� Raising of TTDI Flood Wall

� Set new industrial practice for flood analysis and design
� First consultant to introduce LiDAR survey coupled w ith 2-D hydrodynamic 

computer simulation for flood mitigation design

� Introduce new technologies for design and construct ion 
� Confined headroom sheet piling (under bridges) 
� Disconnected piles for inlet structures 
� Develop real-time flood warning system for construc tion team

� Achieve high quality design and construction works in relatively
short time frame 

� Designed with minimum O&M requirements

� Project has prevented flooding in Project Area (16 potential flood 
occurrences between 2008 to early 2010)

www. gnpgroup.com.my
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