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Preloading PSC Beam

Repairs and Reinforcement Analysis of
Damaged PSC Beam Bridges using Preloading

Yoo, Yong Min - Park, Jong Myun - Chang, Suk Yoon

ABSTRACT

In basic structures, bridge structures are increasing as economy develops. Design, construction and maintenance
relating bridge structures are rapidly developing. Especialy bridge structures using prestressing are designed
and constructed for many kinds of structures such as expressways, industrial roads and circular expressways.
But Because PSC beam bridges are different from steel structures and concrete structures in structural concept,
thisis designed and constructed differently. And it needs complete maintenance. When PSC beam bridges are
damaged, this paper shows repair and reinforcement analysis using prestressing characters. In this paper, basic
researches are achieved for repar methods of new form using preloading.
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4 A I Z
ga gl z
2 + gs, gs gs,
PSC ' dga dgI ng
, + dgs, | dgs | dgs,
Preload . Y
v 6 4.1
fi
1 fdat
A | 2 , Z .
f, = DL/g, f, = (LL+1)/gs, (2)
f = (LL+1)/gs, fo = 160, £, (3)
f, = (sxf)/g,+(sxfxa/g,- f-f, (1) fo. = 0.40f, (4)
f, ©)
(1) .S ot (6)
, DL foat
, LL+1
f, = (sxfs)/dg, + (sx{ >g)/dg,
f, = DL/dg,
fgirder = fH + fd1 (®)
fo, = (sxf;)/dgs, + (sxfsxe)/dgs,
fy, = DL/dgs,
a fhrersaan = fp + fg (6)
h
1 e2
fo = 0.84/0.8f (7
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fac = 0.55° 0.8f4 (8) f.o = (LL+1)/gs,
fordoas = 4M /L (9) fox = fx + (10)
R &
fPOSI fda1
M
M , Pre
load (9) )
1:pre|oax:l
4.2 )
Preloading
’ fprdoad = 4(fpt + 1:i + fb) ngZ/L (11)
(11 Preload
Preloading f,
PSC
5.
fo = R/gs, + (R>,)/0s 2
2.
A, om? I, cm* Z, om®
0.2% 6,705 32,939,240 342,597
0.4% 6,687 32,811,440 340.402
1.0% 6,644 32,444,680 334,138
0.2% 11,551 71,309,730 491,759
+ 0.4% 11,537 71,014,300 488,995
1.0% 11,494 70,157,390 481,013
0.2% 11,326 70,251,740 488,989
+ 0.4% 11,312 69,961,820 488,239
10% 11,269 69,121,020 478,297
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L=30m, h=2m, a=21m PSC
f, =400kg/cm? . ,
s=4 ,
f, =152.566ton : 2
—8— DL (Internal Beam)
100 4 ——@—— DL (External Beam)
—2A—— LL+I (Internal Beam)
——A—— LL+I (External Beam)
.
g
‘é -200 -
§
-400 T T T T T
0 10 Lengih, L (m) 20 3C
3.
0.2%,0.4% ,1.0%
3 PSC
30m PSC 8
, Beam
DL
LL+1
3. : tonxm
Beam Beam
DL 321.26 21594
LL+1 52921 204.37
Beam ;
Beam

3
4
4, : kg/cm?
Beam Beam
d -03.248 -62.678
i -10.051 -39.000
s 225.393 225.393
b 122,094 123.715
Beam f, (0]
5.1
5. :kg e’
Beam Beam
f -10.051 -39.000
foa -30.000 -30.000
fi
fou @, 3
, 5
Beam
Beam
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Preloading

6. Beam kg /em’
fgirder fgirderﬁlab fpac
0.2% 163.6 164.0
0.4% 164.6 164.5 176
1.0% 167.7 167.7
fgirder 1 fgirderslab
, fpac 6
Preload
f preload
4
Beam )
x
1.0%
180

Stress (kg/cm?2)

——&@8—— Undamaged (girder)
——A—— Damaged = 0.4%
—@—— Damaged= 1.0%
——— Undamaged (girder+slab)
—aA—— Damaged = 0.4%
—&—— Damaged= 1.0%

Length, L (m)

PSC Beam
7.3% . 5
Beam
Preload  f, g0 = 27.3tON
PSC Beam
1:pre|oad
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5.2

250 10
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~ ; Damaged = 0.4%
NE —&—— f(p) : Damaged = 1.0%
s 4 —8B— f(d) ; Undamaged '
& 100 ——A—— f(d) ; Damaged = 0.4% 20
g ; Damaged = 1.0%
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Preloading
Preload
Beam
P =30.0ton ,
60cm
15
Beam
f e =-5L12kg/cm? ,
30kg/ cm?
fpt _ 30000 + 30000" 84.82 - 7.38kg/ cm?
11537 524022
o 30655500 oo o
524022
fos = fu +f =-5L12kg/cn?
21.12kg/cm?
(bursting stress) (spalling
stress)
Preload
7, 8 Beam ,

7. : kg/em?
fo fo f ircer
0.2% 11329 -63.03 50.26
0.4% 114.03 -63.44 50.60
1.0% 116.16 -64.63 5153
8.  + : kg/em®
fo, fa, f irder+aiab
0.2% 104.09 -44.16 59.93
0.4% 104.35 -44.23 60.13
1.0% 106.41 -45.15 61.26
2

64%

f f

girder girder +slab

16.67%
6

51.12kg/cm?
30kg/ cm?
Preload
, 14.76ton

foa = fa - fa = 21.12kg/cn?
M = f, 0s, = 11067344.64 kgxcm
fracd = 4M/L = 14.76ton

7 Preload
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Preload : kg/em’
fprek)ad Preload
0.2% 22,639 27.625
14.76 ton 0.4% 22673 27.925
1.0% 23.145 28.387
0.2% 30.307 19.956
19.76 ton 0.4% 30.34 20.245
1.0% 30.985 20547
0.2% 37976 12.287
2476 ton 0.4% 38.035 12.564
1.0% 38.825 12.706
0.2% 45,645 46179
29.76 ton 0.4% 45.715 4.8833
1.0% 46.666 4.8660
Preload 6.
P X
x L
Preload
. Preload
§ T 5 28.0 o - -22 g
5 % 8.0 8 §
5o g 3
i —@—— Damaged = 0.2% (girder) 27.8 4 I 230
—&A—— Damaged = 0.4% —&@—— Compression
g —@—— Damaged = 1.0% —8— Tersion
—&—— Damaged = 0.2% (girder+slab) b - -
y —A—— Damaged = 0.4% ,
—&—— Damaged=1.0%
o ' ' ' : ' » o2 I 074 I ofe I ol,s I 10
Length, L (m) Damaged ratio (%)
6. 7. Preload
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