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Soundness evaluation and rehabilitation design of pre-tensioned prestressed
concrete bridges after a fire
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When the heating temperature was 1100° C, the effect of heating on the
residual load carrying capacity, fatigue properties and deformation properties of the pre-tensioned
PC girder became significant, and an appropriate strengthening is necessary when considering
continued use. In this study, cross-section restoration with polymer cement mortar and reinforcement

with steel plate adhesion were performed. As a result, sufficient effects such as recovery of
maximum load carrying capacity and initial rigidity, and suppression of progress of cracking and
deformation were confirmed. Furthermore, the residual load carrying capacity of PC girders after a
fire disaster can be estimated appropriately in safe side considering the prestress decrease rate,
the decrease rate of the bond strength between prestressing steel and concrete, and the reduction in
the strength of the prestressing steels which are expected from the maximum experienced temperature

of prestressing steels.

PC



18 12 30
PC
PC
PC
30mm 700 30
30 900
700
50mm
PC
PC
8
50
30mm
PC
6 PC
28
PC 1
28
PC
JIS A5373
PC
28
-1 2

23 25

50 900 30 40

1100 30

PC

PC
30mm 15
PC
35

PC

PC

PC
PC

PC

640mm 700mm 5300mm

26 28

1100 30

PC

PC

70mm

43.65mm



¢

oo/ .
‘zs‘—é?g) (ggl ﬂ"?’i:l 3:(311)80 . 17 % 200=2200 R0
- - . =
) J ] T 1
y §,
- 105 [122.8] 2 122,
‘ i TOL — 150 M l 180 loo“
WAL 5000
-1 )
PC JISA 5373 1
PC (AS05) 8
PC 012.7 7 PC
SWPR7BL N-1 — 8 2017/10/4
f ’ckZSON/mmz N-2 — 5 2017/9/29
O"m:O.3N/mm2 act:9.4N/mm2 30EX700-1 700 3 2017/9/29
PC 30EX700-2 700 4 2017/9/29
-1 2 30HC1100-1 1100 7 2017/10/4
2 30HC1100-2 1100 6 2017/10/4
-1 30HC1100-ST1 | 1100 1 2017/9/26
30HC1100-ST 30HC1100-ST2 | 1100 2 2017/9/26
1100 30HC1100-1 N-1
S$400 (3-1)
As
M= As fg(d-0.4X) (3-1)
My (N mm) As (mm?) d
fy (N/mm?) X (mm)
1
(32 (33 Eurocode
700°C EX 1100°C HC
2 30
4000mm 650mm
EX B700 = 20+660 1-0.687e03%-0.313e38 (3-2)
HC 6 1100 = 20+1080 1-0.325e 0167067525 (3-3)
0 , t min
30EX700 30HC1100-ST 4.0%
30HC1000 4.2%
PC 3
2
1000mm 1850mm
ald=6.17
2 PC
140kN 180kN 05 1.2Hz
100000 180kN 100000
1
-2 1100 30HC1100
30HC1100-ST
-3
min
PC PC 30EX700-1 196 36
-3 -3 30EX700-2 176 4
186 35
-2 30HC1100-1 275 45
30HC1100-2 315(912) 42(30)
295 44
(N/mm?) | (kNimm?) | (Nfmm?) | (Nfmm?) gg:gﬁ£§ ; igigg(l); 3514((3)
N 62.5 43.6 4.18 6.59 T =
30EX 700 19.3 3.86 1.35 0.74




800 1200

v "7
/ —FRNERE 500
500 ——30EX700-1(%h)  {— —FRRE
€ 100 / l _iggizgg;g; L 560 / \ ——30HC1100-1¢5%) | |
" : = e ——30HC1100-2(%)
8 300 ]‘\ SURRT0 201 ;';é‘ 166 / \ ——30HC1100-2(%%) | |
200
%% - j k%\
100 _W/ ‘ﬁ J/ \\\
oL 0
0 20 40 P 68]]]_]1) 80 100 120 0 20 40 a%r.;gnm) 80 100 120
-3
-3 -4
30EX700 30HC1100
1.6 30HC1100-ST 1.2
PC % %
30EX700-1 6.58 5.83
30EX700-2 7.24 6.46
-4 -4 PC 30HC1100-1 10.7 953
PC 30HC1100-2 9.89 8.79
PC PC 30HC1100-ST1 7.27 6.46
30HC1100-ST2 7.53 6.67
-4 PC :
30EX700
PC
30HC1100
30HC1100-ST
30HC1100> 1) —X
1100
50mm
2
PC
-4 PC
PC pC
(4-1) PC
a-x
Ep = A&y + ﬂTxgcu + Ecpi (4-1)
8cpi PC & ’cu -
a B
a -4
B PC
PC
Eurocode -
-5
5 PC PC
3 PC
-5 30EX700

PC N



5 PC
Prmax/Pu o
fe | (%) | (%)
Prax (kN) | Pu(kN) i)
N-1 369 370 1.00 728
N-2 391 363 1.08 ’
30EX700-1 397 359 1.11 1.08 625 93.4 511 1.00
30EX700-2 380 359 1.06 0.97 ’ 92.8 ’ 1.00
30HC1100-1 248 229 1.08 0.67 756 89.3 314 0.06
30HC1100-2 314 219 1.43 0.80 ’ 90.1 ’ 0.06
30HC1100-ST1 620 462 1.34 1.68 69.0 92.7 347 0.11
30HC1100-ST12 629 551 1.14 1.61 ’ 90.5 ’ 0.78
432 - e ==
4 —&— 30EX700-1 600 [| —&—N- ]
350 ——30HC1100-1 e J0HC110052
an \ 500
4 =
2250 o400 S
8200 <300
E150 o 500 \
100 E & . a—
50 100 ,’/
0 0
0 20 40 60 80 100 120 4
% 22 (o 20 4&9&%1‘2‘? (mm)so 100 120
-5
30HC1100
PC PC N
20~-33 PC
PC PC
N
PC
-5 700 30EX700
N
1100 30HC1100
700
1100
PC
PC




28

PC 2019
28 103-108
DOl
5 0
PC
2019
PC
30
2018
PC
28

2019




PC

74

2019

JIS

PC

2020

2020




