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Sungai Kinta Dam, the First RCC Dam in Malaysia
...................................................................................................................................................................................................................................................................

By : Engr. Boone Lim, M.I.E.M., P.Eng.

The Sungai Kinta Dam is part of the

Stage II development of the Ipoh

Water Supply Scheme in West Malaysia.

Nearing completion at a site 12km east of

Ipoh City, the country’s first roller

compacted concrete (RCC) dam has a

maximum height above lowest foundation

of 90m and a crest length of 830m, and

total RCC volume of 930,000 m3.

Construction commenced in January

2003. GHD Pty. Ltd. designed the Kinta

Dam for Metropolitan Utilities

Corporation, who is the Project Manager,

as part of their commitment to their JV

with the then Ankasa GHD Engineers

Sdn. Bhd. for this water supply

augmentation project for Ipoh. 

Early in March 2006, 168 IEM

members attended an evening talk by Mr.

Brian Forbes on some of the more recent

developments in the use of RCC for dams

and how these have been incorporated

into the construction of the Kinta Dam.

Brian is GHD’s Manager, Major Dams

Projects based in Brisbane and is Project

Director for GHD’s impute to the project.

He has been recognised internationally

since 1983 for his work in RCC, having

been involved in 36 major RCC projects in

some 12 countries to date. A number of

these projects was discussed by Mr.

Forbes in his presentation. 

The presentation lasted about 90

minutes and was followed by some 30

minutes of questions and answers and

lively discussion. The next morning

(Saturday) GHD sponsored a bus trip

and site luncheon for more than 48 IEM

members to visit the dam site and see

first hand the nearly completed dam and

observe RCC construction ‘in action’. The

members were able to get right onto the

top of the dam alongside the completed

spillway and have the RCC process and

features explained by the CRE, Mr

Warwick Dart and his RE Engr. Chu Sou

Wai following their welcome to site by

LAP’s Y. Bhg. Dato’ Engr. Mohd Yusof

bin Mohd Isa and MUC’s Tuan Haji Engr.

Sani Sidik and Engr. Kanesvaran. 

The physical details of the Kinta dam

and general benefits of using RCC for

constructing dams have both been well

described recently in an article published

in the Mar-May 2006 issue of BEM’s ‘The

Ingenieur’, authored by Engr. Khor Chai

Huat of GHD’s JV partner ACS Sdn Bhd. 

A significant difference between a

conventionally-placed concrete dam and

a roller compacted concrete dam is the

number of horizontal construction joints,

otherwise referred to as lift or layer

joints. In order to achieve required

compacted densities by roller

compaction, RCC lift thickness is

typically maintained at 0.3m, whilst for

internally vibrated conventional

concrete, lifts are typically 1.5m, i.e. 5

times more lift joints occur with RCC. It

is of great importance to the stability of

the dam that these lift joints bond to the

RCC in the lift above. In order to reduce

the risk of unbonded joints, a recent

development has been to place the lifts

on a mild slope across the dam from

abutment to abutment. Adopting a 3m

high lift as at Kinta requires the placing

of 10 sloping 0.3m thick layers of RCC,

each being placed within the initial set

time of the RCC in the layer below. This

means each 3m lift is essentially

monolithic. In the case of Kinta Dam

almost 95% of the RCC has been placed

using this ‘Sloping Layer Method (SLM)’.

Providing a durable aesthetically

pleasing and economical facing to the

outer surfaces of RCC dams has been

tackled in many ways over the years,

including the use of precast panels,

conventionally formed concrete, PVC

sheeting, etc. Another recent

development adopted with great

success at Kinta is the grout enriched

RCC (GE-RCC) method. This is simply

a means of converting the loosely

spread RCC into ‘conventional

concrete’ by increasing its workability

by the addition of a cement-based

grout, which is poured over the RCC

surface and allowed a few moments to

percolate down into the voids of the

loose RCC before being consolidated

using poker vibrators in the normal

way. The result is a homogeneous

transition from facing to parent RCC

behind. At Kinta the facing is

nominally 0.4m thick and provides an

impervious concrete slightly higher in

strength than the RCC and at very little

additional cost. 

Brian Forbes has published a number

of articles and papers in specialist RCC

symposiums. For readers who may be

interested in the specifics of RCC, the

details may be obtained from the recent

4th International Symposium on Roller

Compacted Concrete (RCC) Dams,

Madrid, November 2003. �
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