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Creep properties of composite plate made of CFRP and Steel.

(Part2 Creep limit under shear stress)

Hiroyuki TAMAI, Takao TAKAMATSU, Akeo HATTORI, Yoshiyuki OZAWA and Teruaki YAMANISHI

Abstract

(Received Oct. 29, 2010)

We had proposed the rehabilitation technique for secondary steel beam by means of bonding

CFRP plates. For the rehabilitation technique, it is very important to clarify the creep proper-

ties of the composite plate made of CFRP and steel plate. Creep tests of the composite plate

made of steel and CFRP plate were performed.

Allowable shear stress limit was shown in case of 20,30,40,50 and 60C ambient temperature.

Also, design data for secondary steel beam so as to suppress the maximum shear stress in ad-

hesive within allowable stress limit, were shown.
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F1 FHABEE
(a) BEAEH
Yoo VRS dNTRAE | RGN SRR ?}ﬁ;ﬁ [ i} 17%)]
N/mm’ | N/mm® N/mm* Nmm® | N/mm? KJ/m’
228 55.80 59.00 34.80 25.50 420
JISK7203 |JISK7203 | JISK7208 _|JISK7113 | JISK6850 |JISK7111

(b) CFRP M U°Sii#t
Yoo ek BIERMEE |REBTOT A

N/mm? N/mm’ %
CFRP 169 3085 1.5
St 205 382 284 e S -
EE2 Rl
k2 A —X (IHEAE#H])
(a) 20C (b) 30C
= L P ol Temp max| Temp min SRR A4 L P T Temp max| Temp min
RIS, mm kN N/mm? °C °C mm KN | N/mnt’ C °C
L60T017 60 1.0 0.17 25.9 24. 3 L60T170 60 10.0 17.0 22.0 19.8
L50T020 50 1.0 0.20 26. 0 24. 4 L50T200 50 10.0 2.00 21.7 19.9
L60T100 60 6.0 .00 24. 8 24. 8 L60T340 60 20.4 3.40 20.3 18.9
L50T120 50 6.0 .20 25.5 24. 1 L50T400 50 20.4 4.00 20.2 18.9
L60T170 60 10.0 .70 25.5 24.0 L60T420 60 254 4.23 21.1 19.7
L50T200 50 10.0 2. 00 26. 0 24.0 L50T500 50 254 5.00 20.8 19.6
£3 ABk ) =X GFr#EsE#)
(a) 40T (b) 50C (c) 60C
s P emp max| Temp min = P emp max| T i = L P Temp max | Temp min
BRI r;m kN N/rgmZ ! °pC " % i r;m kN N/?'nmz ! ‘{3 en:(% " PRIk mm kN N/tf\mz % ‘FC
L50T815 50 20.00 | 8.15 41.2 39.9 L40T150| 40 3.00 1.50 50.8 49.6 L40T150] 40 3.75 1.50 61.0 59.9
L60T678 60 20.00 | 6.78 41.7 37.5 L50T120 50 3.00 1.20 52.0 50.0 L50T125 50 3.75 1.25 61.6 60.0
L60T575 60 17.50 | 5.75 40.6 39.7 L40T694| 40 14.00 | 6.94 49.6 48.1 L40T100]| 40 2.00 1.00 60.5 59.6
L60T471 60 15.00 | 4.71 41.4 39.8 L50T558] 50 14.00 | 558 493 478 L50T080 50 2.00 0.80 60.0 58.5
L60T497 60 15.00 | 4.97 50.6 49.6 L50T400 50 10.00 | 4.00 62.0 55.5
L60T330 60 10.00 | 3.30 61.3 56.9
L60TS503 60 15.00 | 5.03 60.6 60.2
K4 ) —THBRA (HEER)
(a) 20C (b) 30C
R T e v - T v v®
AL | it | % | % AR | ed | % | %
L60T170 1.70 2.0 1.85 L60T017 0.4 0.4 —
L50T200 | 2.00 3.4 3.30 L50T020 0.7 0.7 0.96
L60T340 3.40 5.2 5.70 L60T100 0.2 0.2 0.18
L50T400 | 4.00 7.5 8.40 L50T120 1.2 1.2 1.06
L60T420 | 423 | 94 | 990 L60T170 | 1.8 1.8 | 2.03
L50T500 | 5.00 16.7 18.07 L50T200 5.0 5.0 5.98
K5 ) —THEBRR AR
(a) 40T (b) 50T (c) 60C
- T e ad _ T v ¥ N T e A
PRI | ot | % | % RREE | Nt | % | % R | et | % | %
1501815 | 8.15 6.9 6.1 L40T150 | 1.50 1.5 1.1 L40T150 | 1.50 4.7 4.7
L50TI120 | 1.20 0.9 0.9 L50TI25 [ 1.25 2.7 2.6
Iigg%g;g g;g gg §g L40T694 | 6.94 6.2 6.2 L40T100 [ 1.00 2.5 2.5
. : L50T558 | 5.58 5.1 5.1 L50T080 | 0.80 1.8 1.7
LO0T471 | 4.71 3.0 29 L60T497 | 4.97 3.8 38 L50T400 | 4.00 9.5 9.6
L60T330 | 3.30 7.5 7.5
L60T503 [ 5.03 12.5 12.5
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H-Beam Section CFRP Sectional Properties
D B tw tf r Type Layer Row Ix yo Zc Zt S.F./100kN
mm mm mm mm mm ply ply mm4 mm mm3 mm3 N/mm2

150 75 5 7 8 ML

7.155E+06 81 8.886E+04 1.030E+05 267
7.846E+06 85 9.177E+04 1.216E+05 4.63
8.504E+06 90 9.445E+04 1.418E+05 6.12
9.136E+06 94 9.697E+04 1.638E+05 7.28
6.855E+06 78 8.759E+04 9.555E+04 1.65
7.287E+06 81 8.954E+04 1.062E+05 3.03
7.718E+06 84 9.148E+04 1.176E+05 4.20
8.150E+06 87 9.342E+04 1.299E+05 5.20
1.273E+07 93 1.376E+05 1.544E+05 1.77
1.370E+07 97 1.409E+05 1.761E+05 3.17
1.463E+07 102 1.441E+05 1.992E+05 4.29
1.554E+07 106 1.471E+05 2.240E+05 5.22

TL

175 90 5 8 8 ML

TL 1.231E+07 90 1.361E+05 1.457E+05 1.08
1.291E+07 93 1.383E+05 1.581E+05 2.02
1.350E+07 96 1.405E+05 1.712E+05 2.85
1.410E+07 99 1.427E+05 1.851E+05 3.59
2013E+07 109 1.839E+05 2.223E+05 123
2.236E+07 118 1.902E+05 2.712E+05 2.05
2437E+07 125 1.955E+05 3.234E+05 264
2.622E+07 131 2.003E+05 3.795E+05 3.08
1.911E+07 106 1.809E+05 2.026E+05 0.77
2.054E+07 111 1.853E+05 2.304E+05 1.38
2.192E+07 116 1.894E+05 2.599E+05 1.87
2.324E+07 120 1.933E+05 2.913E+05 2.27
4.294E+07 134 3.212E+05 3.691E+05 0.74
4.662E+07 141 3.296E+05 4.294E+05 1.28
5.003E+07 148 3.370E+05 4.926E+05 171
5.322E+07 155 3.438E+05 5.591E+05 2.04
4.130E+07 130 3.174E+05 3.445E+05 0.45
4.359E+07 135 3.230E+05 3.789E+05 0383
4.582E+07 140 3.283E+05 4.148E+05 1.16
4.800E+07 144 3.335E+05 4.524E+05 1.44

200 100 55 8 8 ML

TL

250 125 6 9 8 ML

TL

300 150 65 9 13 ML 7.783E+07 162 4.794E+05 5.653E+05 0.48
8.537E+07 173 4.933E+05 6.724E+05 0.82
9.215E+07 182 5.050E+05 7.841E+05 1.06

9.833E+07 191 5.152E+05 9.010E+05 1.26

B e L I I N N N R N O N R N R L Rl | E R LN ENF N
R R ] N N O ] O O O N N N N O L R N B | e T | B P

TL 7.437E+07 157 4.727E+05 5.213E+05 0.30

7.915E+07 164 4.823E+05 5.824E+05 0.54

8.369E+07 170 4.910E+05 6.459E+05 0.74

8.803E+07 176 4.992E+05 7.120E+05 0.90
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H-Beam Section CFRP Sectional Properties
D B tw tf r Type Layer Row Ix yo Zc 2t SF./100kN
mm mm mm mm mm ply ly mmé mm mm3 mm3___N/mm2
200 100 55 8 8 ML 4 1 2264 118 19.18 2164 417
4 2 2622 131 2003 3795 308
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