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Calculation Methods of Short-term Deformation
of Concrete Beams with High Strength Steel
Bars
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Abstract: Tests of reinforced concrete (RC) and prestressed
reinforced concrete (PRC) beams with 500MPa steel bars
were carried out in Tongji University in order to promote the
application of high strength steel bar. The results verifies the
equations from new code GB 50010—2010 on calculating short
term flexural stiffness of concrete beams with high strength
steel bars. The deformational response of beams is mainly
influenced by three parameters including initial elastic flexural
stiffness, longitudinal reinforcement ratio and load level.
Based on the tests, a simplified formula is proposed on the
basis of the theoretical analyses of the prediction of the short
term deformation of concrete beams with high strength steel
bars. A comparison with the calculations of different codes at
home and abroad exhibits that the proposed formula is precise
and practical for both RC and PRC beams.
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Tab.1 RC specimen with high strength steel bars properties (Group 1,2)
é é / Ii

3T XAXL)/ o s | 2R L (BX XL, XA/ o .

il MPa (mm X mm X mm) mm mo iy MPa (mmX mm> mm, mm %D

wne wne mm X mm)

BSFL  34.0 251403 4 000 25 3@ 16 JL1 28.7 250400 X 4 500 30 30 20
BSF2  34.0 250402 4 000 25 2825 L2 28.7 250450 X 4 500 30 36 20
BSF3  56.2 253403 4 000 25 3016 JL3 28.7 250450 X 4 500 30 2925
BSF4  56.2 249X 401X 4 000 25 2025 L4 28.7 250450 X 4 500 40 3025
CB5-1 340 251402 4 000 60 225 L5 28.7 250500 X 4 500 40 5 20
CB5-2 340 303X 454 4 000 60 232 IL6 4.0 250400 X 4 500 50 28 25
CB5—3  56.2 255406 X 4 000 60 3125 JL7 4.0 250450 X 4 500 30 3920
CB5—4  56.2 254X 403X 4 000 60  2q32 JL8 4.0 250450 X 4 500 40 3025
SBSFI 34,0 250X 400X 4 000 60  2p25 L9 44.0 300X 500X 4 500 40 21‘3’@3%
SB5F2  34.0 300X 450X 4 000 60 232 JLI0 440 250500 X 4 500 50 3925
SB5F3 562 250X 400X 4 000 60  2®25 | TLIL  28.7 25°X54°°X4 500, 30 342

0080
SB5F4 562 300X 450X 4 000 60 2932 | TLI2  28.7 25°><5455°X4 500, 0 5620
0X80

SB5F5 562 300X 450X 4 000 60 2932 | TLI3Z  44.0 250 Xs‘gf)ofg‘f) 500, 0 2032

SB5F6 34,0 250X 400X 4 000 60 2925 | TLI4  44.0 300 XS%%";% 500, 50 3@

: fo DR S P ERR BE s 55 1 4P AL SRS 16, 25,0 32 JE NRIREE L WE 4 B2 549. 5,495, 0,529, 0 MPas 55 2 40 4L
A 20,0 25,d> 32 JE FREREE SCWIME 43 Bk 556. 0,569. 0,529. 0 MPa; $4#H Btk B B EL 200 GPa.
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Tab.2 PRC specimen with high strength steel bars properties (Group 3)
TR A1 55 JEHIRE S
%ﬁséﬁ (bXREXL)/ fou/ ap/ Goon/ Ooe/ ZE Zhr [ o/
mE (mmX mm X mm) MPa @ nfm MPa NIEPa %D %0 3 mm
PC-1 251X453X4 510 39.8 3¢¢15. 2 91 1149 822 24 18 3®F20 24¢ 14 32
PG-2 252X452X4 509 39.8 3¢°15. 2 151 1149 778 24 18 3®F20 24¢ 14 33
PG-3 252X453XX4 512 39.8 3¢¢15. 2 89 1149 748 24 18 2 ®F25 2¢ 14 31
PC—4 251X452X4 513 39.8 3¢¢15. 2 152 1149 754 24qp 18 2 ®F25 2q 14 33
PG5 253X452X4 518 39.8 4¢¢15, 2 92 1149 752 24 18 3®F20 24¢ 14 32
PC—6 252X452X4 515 38.4 4¢°15. 2 153 1149 770 24 18 2 ®F25 2¢ 14 33
PC—7 253X451X4 511 38.4 4¢¢15, 2 88 764 389 24qp 18 3®F20 2q 14 32
PC-8 252X452X4 518 38.4 4¢¢15, 2 147 764 440 24qp 18 2 ®F25 2q 14 31
PCG—9 308X608X6 018 50.3 4¢¢15, 2 116 1150 835 24 18 3®F20 4414 42
PG-10 304X604 X6 015 50.3 4¢¢15, 2 175 1150 862 24 18 3®F20 4414 43
PC-11 303X603X6 017 50.3 4¢¢15, 2 118 1150 862 24qp 18 3®F25 4414 41
PC-12 306 X602X6 019 50.3 4¢¢15, 2 176 1150 888 24 18 3®F25 44p14 39
RC-1 252X452X4 518 39.8 0 0 0 24 18 3®F20 24¢ 14 32
RC-2 252X453X4 518 39.8 0 0 0 24 18 2@F25 2dp 14 32

T 1 0on 5 ope 2 T S TR 3 55 B0 T 5 0 00 57 TR 3 5 AT 20,07 25 BRIV IR S MIE H 545, 6 MPa, BAPEBLRER 200 GPa.
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Fig.3 Relationship between loading moment and the observed deflection
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