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Abstract :

As one of the serviceability limit states, the prediction and control of crack width in reinforced concrete

bridges or PSC bridges are very important for the design of durable structures. However, the current bridge design
specifications do not provide quantitative information for the prediction and control of crack width affected by the
initiation and propagation of corrosion. Considering life span of concrete bridges, an improved control equation about
the crack width affected by time-dependent general corrosion is proposed. The developed corrosion and crack width
control models can be used for the design and the maintenance of prestressed and non-prestressed reinforcements by
varying time, w/c, cover depth, and geometries of the sections. It can also help the rational criteria for the quantita-
tive management and the prediction of remaining life of concrete structures.
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Table 1. The properties of PSC Girder Bridge
AvizHA $=2057mm
B FA t=200mm
Zadedyss wa=23.561kN/m’
= > fix = 40MPa(Girder)
232 E &4 f, = 27.6MPa(Slab)
23A L] JA3A= fpu = 1863MPa
2349 FBRE £,,=0.9 f,, = 1676.7MPa
2449 e AT E, = 192302MPa
A BgAS Es= 196508MPa
Z3E 289 @A E.=33701MPa
3A e GEA Aps=2964mm’
o] gy As=230mm’
Ao TARAY Az d;=1321mm
234 =A7A 9] Az dy=1321mm
300 600
-l |
200 £‘ Asphalt 50 Slab 200
200r ¢
3
| |
w51 "
Analysed Section
Fig. 1. Cross section of an example prestressed concrete
bridge(mm).
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Fig. 3. Diffusion of chloride ion to prestressed concrete girders
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Fig. 4. Time dependent reduction of cross section of tendon.
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Fig. 5. Predicted crack widths by four experimental maximum
crack width prediction equations.

Journal of the KOSOS, Vol. 21, No. 3, 2006



=]
'1'&!

o

Table 2. Experimental maximum crack width prediction equa~
tions for reinforced concrete and prestressed concrete
structures

Proposed by

Maximum Crack Width H| 3L
Wanaxt = 14410425 410 Acs-(AE E) *'(mm)

A
A= 1.54-——: mean crack spacing

Nawy and =0 *H
Potyondy”) Ay=area of concrete tensile zone ESA

S0 =sum of perimeters of bonded reinforcements
AEy = increased strain by external loading
E =elasticity of reinforcements

I3t E38|E T

W2 = 25.410%--3-10° fo“
Nawy and | Af,s = net stress change in prestressing steel | *Plal

Huang ™ |after decompression o &2]2
o =5.85 if pre-tensioning
o =6.51 if post-tensioning

(mm)

Wia = Clgerdo(mm
Wit = €260 Ay (mm) .

Meier and [C1, C2=bond coefficients o 2%
Gergely”’ For Re-bars; C1=12, C2=8.4 3" 4"’

For Strands; C1=16, C2=12 ’
£« =nominal concrete tensile strain at tensile face

deths(mm&
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Fig. 6. Predicted crack width by the average of four experi—
mental equations during life cycle
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Normalized Compressive Strain of Concrete Top Fiber
as a function of curvature for various w/c
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Fig. 8. Normalized compressive strain of concrete top fiber as
a function of curvature for various wic.
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Fig. 9. Crack widths under service loads with the variations of
water cement ratio.
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ble crack width of = 0.1mm.
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