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A study on Development of Methods to Rehabilitate
the Damaged Prestressed Concrete beam Using Glass Fiber
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ABSTRACT

Many composite girder bridges have been constructed for about thirty five years.
Nowadays they are aged or deteriorated because of the increase in traffic and vehicle
loads. In this study. the effect of strengthening with glass fiber sheet is investigated to
estimate the possibility for applying to damaged prestressed concrete bridges. One normal
and eight cracked specimens which had been preloaded were tested. The cracked
specimens were strengthened with either external prestressing or bonding glass fiber sheet,
or using both methods. The results showed that the maximum loads are almost same for
both methods. So it seems that the strengthening with glass fiber sheet can be used for
strengthening damaged prestressed concrete girders. It is important that proper devices
should be selected to prevent glass fiber sheet from premature bonding failure below its
maximum load, which is similar to end anchorage problem in external prestressing method.
It is proved that the devices proposed in this paper have sufficient anchoring capability to
increase load carrying capacity.

Keywords : strengthening, prestressed concrete, glass fiber sheet, bonding
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Fig. 1 Detail of middie section

168

Table 1 Physical Properties of materials

Member Classification Strengtzh Remark
(kg/em®)
PSC design 370
Beam Comp at prestressing 354 14days
at test 393 28days
design 240
Slab C
a ome at test 262
Ultimate(0,,) 18,900
Pds Yield (0,,) 16,100
tendon
(SWPCTR) Allowable short time 13,230 | 0.70m
(Opy) long time 12,880 | 0.80,
Ultimate(0,,) 19,700
External Yield(0,,) 17.400
tendon -
(SWPD3) | Allowable short time 13,800 | 0.70uu
(0pa) long time 13,900 | 0.80,,
R‘f‘;}‘i‘;’t"e Yield 4,200
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Table 2 Summary of test specimens
Quantity
reh’giﬁ?tztfion Series | Glass fiber [ Ex. tendon
Width| Ply No
Standard PWOS - - -
Ex. tendon CWES - - 6
CWGS [23em | 1
CWGS2 [ 12em | 2 -
Glass fiber | CWGSR [ 23em | 1 -
CWGSA | 50cm | 2 -
CWGSB | 50cm | 2 -
Two at once CWEGS | 13cm | 1 6
CWEGS2| 7cm 2 2
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Fig. 4 Load-deflection curves at midspan
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Table 3 Experimental and theoretical moment

Theoretical [Experimental
. Moment Moment | Mmax/Mn
Series o
Mn | Rate | Mmax | Rate (%)
(t-m)| (%) {t-m)| (%)
PWOS 30 100 58 100 190
CWES 44 144 72 124 164
CWGS 39 128 58 100 149
CWGS2 39 129 59 102 150
CWGSR| 39 128 58 100 149
CWGSA | 65 214 69 119 106
CWGSB | 65 214 69 119 106
CWEGS | 49 156 73 126 150
CWEGS2! 41 133 64 110 158
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Table 4 Deflection and load on usability

Deflection Load at Load at
Series at service | deflection |crack width

load 20 mm 0.3 mm

(mm) (t - m) (t*m)

PWOS 2.8 41 40-49

CWES 2.5 49 51-56

CWGS 1.4 45 33-43

CWGS2 4.2 42 31-35
CWGSA 0.71 59 -
CWGSB 1.13 49 -

CWGSR 2.5 41 21-29

CWEGS 1.0 52 51-52

CWEGS2 2.5 47 30-50
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Table 5 Summary of cracks

L gad(ton) 16 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48
Series -
O No 4 | 8 | 12 | 14 | 22 | 27 | 29 | 31 | 34
S iotal length| 42 | 122 | 355 | 433 | 621 | 889 | 1040 | 1172 | 1354
R No . - 3 | 6 | 11 | 19 | 21 | 28 | 29
S Total length| - ~ [ 82 | 179 | 286 | 545 | 684 | 983 | 1097
WS No . 2 | 4 | 9 | 15 | 18 | 20 | 23 | 24
WOS el length| -~ | 70 | 120 | 272 | 479 | 618 | 749 | 903 | 999
. No . 5 | 8 | 16 | 20 | 26 | 32 | 32 | 34
182 el lensth| - | 92 | 162 | 370 | 524 | 704 | 925 | 1030 | 1095
No . 6 | 11 | 14 | 19 | 21 | 24 | 25 | 31
CWGSR I engtn |~ | 84 | 165 | 255 | 428 | 644 | 767 | 888 | 1166
No . — . 2 | 7 | 14 | 21 | 24 | 29
CWEGS 15000 length| - . ~ | 25 | 103 | 296 | 545 | 761 | 1000
No . . [ 10 | 15 | 16 | 19 | 23 | 27
CWEGS2 F] longth| n ~ [ 202 | 437 | 514 | 673 | 826 | 1050

Fig. 8 Crack patterns
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