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1. Introduction

Until now, most bridge m Cambodia has been constructed in the conventional remforced concrete structure with multi short spans of about
5 meters of each span. For rehabilitation of bridge in Cambodia after civil war, it is necessary to choose a type of structure which is cheap,
fast to build and durable. As precast prestressed concrete system can save the matenials and the construction time even which in adverse
weather the prbgless of construction can be assisted and it can improve the quality of final product with less maintenance, it has been the
choice of technology:. However there are still no original design manuals for pretension prestressed concrete bridge suitable for
Cambodia. Therefore the design of precast prestressed concrete girder has been done to satisfy the requirements of Cambodian situation
for now and for future such as the conditions of transporting and moving the girders for construction with the considerations of traffic load,
climate and equipment. Self-compacting concrete which needs no vibration and gives hi gh strength 1s used to satisfy the design conditions,
to improve the construction process. of precasting and to improve the durability of concrete structure. The objective of this study is to
determine the precast prestressed concrete girder for the span of 20 meters. The design method of pretension prestressed concrete girder
bridge and the determination of precast prestressed concrete girder are presented. The study shows the benefit of precast prestressed
concrete girder using self-compacting concrete for Cambodian rehabilitation.

2. Design method
Self-weight of girder is limited at 12tons for the wransportation |50 ] | emen st irdes
condition in Cambodia at the present time. To satisfy this & 2
condition and economical condition, the design was made by the. W X
method as follows: 350 :
- Determne the shape of section _r 222 4
- Use hugh strength of concrete and apply high pr&str&ssmg force |- ( 5%01: 2 2 _
- Increase number of girders St IR ’
- Consider the case of bond control: eccentricity of the LQ?B;/ a S ' ’ Spen(r) ]
prestressing force is situated as highest as possible. Figl. Shape of section
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Trathc load (load type B) given in Japanese standard for bridge | :
design 1s used for calculation. Creep and shrinkage models given
in CEB-FIP90 are used to predict the loss of prestress caused by B i — _ 1
chmate effect. Temperature of 28°C and relative humidity of I B AT 0 _ E
70% are considered as the climate condition m Cambodia. [ 66016601 660 J' 6sgl@l ée_oi seoi 660i660j_ 660i 660 l 6601660 J

basea on caicuianon as snown m rigl, T-shape with heavy ==,
bottom flange was selected (in Figl: cost of girders represented 'ji e
on ordinate are included only the cost of concrete and PC

strands)
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Fig2. Bridge with 14 girders



Two lanes girder bridges of T-shape with 20 meters of span and one intermediate diaphragm as shown in Fig2 were designed by

. Vary mumnber of girders from 14 to 8 in term of the wadth of top flange of girder

_Vary the height of girders in 5 cm of step from 75¢m to 120 cm

_ Vary strenigth of concrete: 40MPa, 60MPa and 80MPa

. Consider with the case of bond control.

Self-compacting concrete 1s used to satisfy the design condition and the placing concrete condition for selected shape of girder. The

pb‘ssibility of self-compacting concrete using the available materials on the market in Cambodia had been studied (4).
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gider was made by the condition of 48000 , ’ 1 |
transportation and economical condition :2: ‘ '_ | = |
‘With the limitation of its self-weight, the | “™ i
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graphic shown mn Fig3 For the case.of the 41000
limitation of its self-weight at 12 tons, the | fx [ 1 | '—
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girder of TB_12_f60 (TB: Tee beam, 12: |~ " ] |
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selected. The dimensions of selected girder | @ (o
are shown in Fig4. o - '
Fig3. The total cost of bridge super structures
The calculation was verified at precast, at service and at ultimate limit states. The PC~__ F————— ey
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strands used are 15.24mm of nommal diameter, 1860MPa of ultimate strength and a{—g — H— ="
low relaxation. The total prestressing force just after transfer is 2000kN and its 8|8 = gs g
eccentricity 1s 402.2mm. Bond control is required. 7 N Zi é_ 7 un
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4. Conclusions Figd. Section of selected girders
1) The following requirements are needed to satisfy the situation condition in Cambodia at the present time:
- High prestressing force
- Increasing number of girder
- Bond control

2) When the transportation condition is better (heavy girder can be transported), girder bridge can be constructed with lower cost.
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