& ZZ|AEYAE 23IE Blue| WS It 7Yool 28t iy

A Study on the Load Carrying Capacity Assessment
Method of the Prestressed Concrete Beam Bridges

A 49
Won-Kyu Chai
(19974 128 11 X%, 19984 8% 7Y i)

ABSTRACT

In this paper, the field test by truck load and the structural analysis were performed on a
prestressed concrete beam bridge to investigate the load carrying capacity of the prestressed
concrete beam bridges. From the results of the field test and the structural analysis, CAF
(composite action factor), TIF(transformed impact factor), and P,(load carrying capacity) of the
prestressed concrete beam bridges were studied, and the load carrying capacity assessment of
the prestressed concrete beam bridges were carried out using these factors.
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Table 1 Strength and allowable stress of P.C beam

Item Quantity
Compressive strength at 3500 kg/em?
28 days

Strength 280.0 ke/cm”

Initial : -

Concrete tog Compressive stress | 168.0kg/cm

stage -

Tensile stress ~13.4 kg/cm®

Service | Compressive stress | 140.0 ke/cm®

stage Tensile stress -8.0 ke/cm’

Ultimate strength 150.0 ke/mm’

Allowable tensile stress 110.0 kg/mm®

Tendon - - p

Yield point stress 130.0 kg/mm’

Effective prestress 68.7 keg/mm”
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Fig. 2 Load case 1 of truck load
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Table 2 Results of static test

Bendi
[;oad Gauge | Bending [: rzg Gauge Displacement
case No. strain i ,CSB'. No. {rumt
(ke/em’)
1| Strain-1 { 400%10° | 112 | Displacement-1 176
| 2 |swan2| 20%10°| 18 | Discement2 | 165
{3 |swan3 | %0710° | 101 | Displacement-3 | 1%
1 | Strain-i | 380%10° 107 Displaccment-4 161
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Table 3 Maximum displacement and TIF (Displacement

~4)
Velocity (km/hr) Displacement (mm) TIF
Static test 161 ~
10 1.81 0.124
20 1.76 0.093
30 161 0.000
40 1.50 0.000
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Table 5 Response ratio and CAF

Table 4 Structural analysis results of P.C beam bridge

Displacement Bending Bending

Load case (mm) moment sm:ss”
(T-m) (kg/em’)

cls]clstcels

Dead load -2067 32380 858
Prestressed force %623 L3550 -1459
Design load =507 ) -10.02 | 123.70) 17860 | 328 473

) Truck load (LC 1) | -150 ( -308 | 48.11] 6828 127{ 181
]L;;'; Truck load (LC 2) | -140 | 286 | 45%6| 6196 | 122 164
Truck load (L.C 3) | -140 | -286| 459 61% | 122 164
Truck load (LC 4) | ~150 | -308 | 4811| 6828 | 127 181

Note: C means structural analysis results of continuous
P.C beam bridge, S means structural analysis re-
sults of simple P.C beam bridge.
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A5 B9 geng AF5E Fd g8 4
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Table 6] A#elM, @48 PC beami o] 3

¢ Calculated stress, ,
Gauge No. Load M:;Z::d displacement Response ratio CAF
case displacement C S C S C S
Strain-1 1 112 ke/cm® | 127 ke/cm® | 181 ke/em® | 0.882 0619 0.118 | 0381
Strain-2 2 118 kp/em’ | 122 ke/om’ | 164 kp/em’ | 0.967 0720 0033 | 0280
Strain-3 3 10.1 kg/cm’ | 122 ke/cm’ | 164 ke/em’ | 0828 0616 0172 | 0381 |
Strain-4 4 107 kg/em® | 12.7 kg/em’ | 181 ke/em® | 0843 0.591 0157 | 0409
Displacement~1 1 1.76 mm 150 mm 3.08 mm 1.173 0571 -0.173 0.429
’?isolacement—? 2 1.66 mm 1.40 mm 2.86 mm 1.186 0580 ~1.186 0420
Disnlacement-3 3 156 mm 140 mm 2.86 mm 1114 0545 -1114 0‘45‘3‘4
Displacement—4 4 1.61 mm 150 mm 3.08 mm 1.073 0523 -0.073 0.477 ]

Note: C means results of continuous P.C heam bridge, S means results of simple P.C beam bridge.
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Table 6 Load carrying capacity assessment of the P.C beam bridges

P.C beam Continuous P.C beam Simple P.C beam
Target gauge Displ.-2 Strain-2 Displ.-2 Strain-2
Method wsD | usD | wsD [ usp | wsD | usp | wsp | usD
8¢ (o0 1.400 mm 164 ke/cm’ 2.860 mm 12.2 ke/cm'
Sy (o) 1.660 mm 11.8 ke/cm® 1.660 mm 11.8 ke/cm®
ic 0.214 0.214 0.214 0.214
in 0.124 0.124 0.124 0.124
Ks 0911 1.501 1.861 1117
o lke/cm’] Ro [T - m] 79 | 14014 79 | 14014 79 | 14014 79 | 14014
o4 lke/em’) Do [T - m] -60.1 3238 | -60.1 3238 | -60.1 3238 | -60.1 3238
oos |ke/cm’] Lo [T - m] 39.8 1502 398 1502 | 574 2168 | 574 216.8
P, [DB] 374 52.2 615 89 | 529 738 | 318 443

Note: & c=calculated displacement, ¢c=calculated bending stress, &ar=measured displacement, "¢ yy=measured

bending stress, ic=calculated impact factor, in=measured impact factor, Ks=corrective factor, ca.=al-

lowable stress, ¢a4=bending stress by dead load and prestressed force, ¢ps=bending stress by live load,
Ro=norminal strength, D,=bending moment by dead load, L.=bending moment by live load, Pn=load

carrying capacity.
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