55 39 45 1
2011 4E 1 H

Al 3% Ok 27 2 (A R R O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 39 No.1
Jan. 2011

NERHES. 0253-374X(2011)01-0029-06

DOI:10.3969/j. issn. 0253-374x. 2011. 01. 006

B E 500 MPa %7808 + R R4 HF 5
A R ERRE R R

(1 FTFRY: M TR, LI 200092; 2. @ SREPHTE R Jb AT 100013)

FEEE . AWFITRCE 500 MPa 0 FALH T 89 A TR BE 1+ 532 m)
BLEFRE A A VB RS T A SNt I . 967 1 22
AR AT 5k 1 5252 725 PR RE IC 0 . 13- 31 22 A F- 2 R4 4% [v) R N
92 2 ZE4% T IR - AL AR AW A 1 1) i L 201~ 482 MPa,
X S0 R R S W 3 1 ) e 1 DL 52 SR ) S
T RN i IRER 45 R R W L 5 HLE GB50010—2002 23 25
(19 F- 32 LB (] B - 24 2848 S 138 M die KR4 T 1 LUK B (135
R, —F Z LRI fE 2 500 1.127,1. 557 Al 1. 535. M4
IR ZE R FE T B 500 MPa iy fify 54 /7 fr) 1R 56 + 2 Y 2248 58
BEVHEE A B TR0 T 45 000 T 304 37 A A0 32 10300 2% 1) °F
KRBT R S A S A W A ARG T &
Lo

K WAREE T AL A s 500 MPa 445 ;
SIS ; ZALEMITE; TR
HES%ES: TU375.1 XEERIRAD: A

Experimental Research on Crack Spacing and
Width of Reinforced Concrete Beams with 500
MPa Steel Bars
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(1. Department of Building Engineering, Tongji University. Shanghai
200092, China; 2. China Academic of Building Research, Beijing
100013, China)

Abstract: Twenty-two concrete beams reinforced with Grade
HRB500 or HRBF500 longitudinal hot ribbed steel bars were
tested to investigate their cracking characteristics and
evaluate the formulas for crack spacing and crack width
specified in the design code GB50010—2002. Twenty-two of
average crack spacing dates and ninety-two groups of crack
width with the stresses of reinforcement at cracking sections
ranging from 201 MPa to 482 MPa were obtained by these
tests. The test results show that the values of average crack

spacing,average crack width and maximum crack width which
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are predicted by the formulas of code GB50010—2002 are
greater than the experimental ones in general and the average
ratios of them are 1.127,1.557 and 1. 535 respectively. Based
on the test results, the modified formulas of crack width are
put forward for the beams with 500 MPa hot ribbed steel bars,
while the conversion formula of the crack width at the tension
edge and the reinforcement center of beam side face is
proposed. The proposed calculation formulas agree with the

experimental results.

Key words: reinforced concrete beam; high-strength hot
ribbed steel bar; 500 MPa steel bar; crack pattern; crack

spacing; crack width
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Tab.1 Basic properties of testing specimens

= 7 ==Y I=gg
RAERT  fo/MPa ehx ol I FHANDE
B5F-1 34.0 251 X403 X 3 600 24 24 3816
B5F-2 34.0 250 x 402 % 3 600 23 23 2825
B5F-3 56.2 253 X403 X 3 600 25 25 3816
B5F-4 56.2 249 X 401 x 3 600 23 23 2825
CB5-1 34.0 251 %402 % 3 600 59 59 2825
CB5-2 34.0 303 X 454 X 3 600 56 56 2832
CB5-3 56.2 255 X406 X 3 600 59 59 3825
CB5-4 56.2 254 X403 x 3 600 57 57 2832
JL1 28.7 250 x 400 x 4 200 30 25 3& 20
JL2 28.7 247 X453 X 4 200 30 25 3& 20
JL3 28.7 251 X452 X 4 200 31 30 2825
JL4 28.7 250 x 450 x 4 200 38 40 3& 25
JL5 28.7 250 x 500 x 4 200 39 25 5% 20
JL6 44.0 250 X401 x4 200 50 25 2825
JL7 44.0 250 X451 x4 200 29 50 3& 20
JL8 44.0 252 %453 x4 200 39 25 3& 25
JL9 44.0 302 X499 x 4 200 38 25 2832+1¢F 20
JL10 44.0 302 X501 x4 200 51 50 3& 25
TL11 28.7 250 % 400 x 4 200 31 25 3& 25
TL12 28.7 250 x 450 x 4 200 38 25 5% 20
TL13 44.0 250 X 457 X 4 200 39 40 2% 32
TL14 44.0 301 X502 x4 200 49 25 3% 25

.1 2 b, h Al Loy 32 a6 P A8 58 B i 8 R 5, b5 ok 3 600 mm Al 4 200 mm B2 462 BER BE 4300 1 800 mm Fil 2 100
mm; iR {4 TL11-—TL14 2y T JE A , 32 HE 3R 2% 58 5 A= B 43024 550 mm Al 80 mm.
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Tab.2 Test results of crack spacing and width

frvGe TRss 1t /mm os/MPa wh/mm W khax/Mm i am e 1% /mm os/MPa wh/mm W fax /MM

B5F -1 134.3 362 0.110 0.226 JL4 145.5 205 0.076 0.121
422 0.123 0.240 256 0.100 0.147

482 0.151 0.290 308 0.132 0.192

B5F -2 121.4 313 0.094 0.205 359 0.148 0.215
365 0.112 0.228 410 0.176 0.259

417 0.126 0. 245 JL5 105.4 268 0.081 0.128

470 0.157 0. 265 321 0.105 0.162

B5F -3 124.3 361 0.107 0.210 375 0.119 0.177
421 0.127 0.280 JL6 184.0 233 0.087 0.148

482 0.142 0.295 291 0.121 0.221

B5F -4 141.8 313 0.081 0.200 350 0.141 0.238
365 0.090 0.260 408 0.171 0.272

417 0.121 0.285 466 0.212 0.333

469 0.135 0.320 JL7 134.3 297 0.125 0.221

CB5-1 179.1 302 0.165 0.275 356 0.175 0.302
352 0.188 0.325 415 0.206 0.369

403 0.235 0.350 474 0.241 0.430

453 0.275 0.410 JL8 143.8 222 0.074 0.121

CB5-2 168.4 263 0.140 0.215 278 0.109 0.174
314 0.173 0.285 333 0.118 0.188

366 0.213 0.395 389 0.136 0.217

419 0. 240 0.415 444 0.161 0.253

471 0.273 0.445 JL9 129.7 201 0.078 0.130

CB5-3 153.6 252 0.096 0.190 251 0.081 0.153
302 0.129 0.190 302 0.103 0.186

353 0.152 0.245 352 0.126 0.216

403 0.184 0.295 412 0.152 0.258

454 0.215 0.380 JL10 174.0 233 0.110 0.186

CB5-4 148.8 316 0.144 0. 240 291 0.156 0.246
369 0.172 0.280 349 0.188 0.303

422 0.196 0.300 407 0.236 0.385

474 0.215 0.350 TL11 127.8 239 0.076 0.139

JL1 121.4 214 0.062 0.108 299 0.094 0.164
267 0.086 0.161 359 0.129 0.215

321 0.104 0.181 418 0.148 0.246

374 0.123 0.202 TL12 133.9 284 0.085 0.133

428 0.145 0.243 341 0.105 0.164

JL2 141.0 282 0.096 0.154 398 0.129 0.202
338 0.127 0.190 TL13 156.3 228 0.081 0.135

394 0.148 0.209 285 0.123 0.182

451 0.172 0.247 342 0.146 0.212

JL3 160.4 257 0.087 0.145 399 0.182 0.260
308 0.113 0.183 TL14 187.8 247 0.111 0.167

360 0.127 0.208 308 0.153 0.223

411 0.165 0.263 370 0.175 0.251

438 0.177 0.289 432 0.210 0.291
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Tab.3 Comparison of testing and predicted crack results

PSR X ARIE I
R SERS 6 (H RIG(E
BIfE 5 R A ¥IfH 5 R
FRsEEEE 1127 0.093 1.021 0.086
TFHREE I 1.557 0.182 1.033 0.140
kg 1.535 0.218 1.018 0.152
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Fig.1 Two parameters and the average crack spacing
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Fig.2 Comparison of predicted and testing values of average crack spacing
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Fig.4 Comparison of predicted and testing values of average crack width
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Fig.5 Comparison of predicted and testing values of maximum crack width
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