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Abstract; In order to study the constraints of high-strength stirrups, the match between high-strength
steel bars and concrete, and the mechanical properties of high-strength reinforced concrete short col-
umns confined by 635 MPa high-strength stirrups under eccentric compression, the eccentric distance,
concrete strength, stirrup strength, and volume stirrup ratio were used as parameters to conduct the
eccentric compression tests of 13 high-strength reinforced concrete short columns confined by 635 MPa
high-strength stirrups. The failure mode of the specimens and the influence of various parameters on
load-strain were analyzed. The results show that the failure mode of the specimens is similar to that of
ordinary reinforced concrete short columns. The ultimate load bearing capacity of the specimens in-
creases with the decrease of the eccentric distance and the increase of the concrete strength and the
volume stirrup ratio, but the increase of the stirrup strength has little effect on the ultimate load bear-

ing capacity of the member. The 635 MPa high-strength steel bars should be applied with C60 or high-
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er-grade concrete, The 635 MPa high-strength stirrups do not yield when the peak load is reached,

but they all yield in the post-peak stage, improving the peak strain in concrete in the compressed zone

and the ductility of the specimens. Based on the strength matching of high-strength longitudinal bars

with concrete and the constraints of high-strength stirrups on concrete in the core area, a calculation

method applicable to the high-strength reinforced concrete short columns confined by 635 MPa high-

strength stirrups under eccentric compression was proposed, and its accuracy was verified against the

test results. The study provides a test basis for establishing the calculation theory of high-strength re-

inforced concrete, and enhances the promotion and use of 635 MPa high-strength steel bars in the en-

gineering field.

Key words: 635 MPa high-strength steel bars; stirrup constraints; eccentric compression test; failure

mode; load bearing capacity calculation method
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SE22 1318.73  961.64
SE23 1369.99 1119.57
SE24 1575.20 1 238.30
SE25 1924.10 1 625. 46
SE31 1 884.60 1 440. 33
SE32 1666.74 1 440.33
SE41 1 680.15 1 440.33
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37 1253.12  1.05
22 1426.36  0.96
27 1557.20 1.01
18 2002.12  0.96
31 2090.53  0.90
.16 1682.78  0.99
.17 1700.24  0.99

o e e e e

AT C 3 A RFAE AR 1k ey 2 40 377 29 2R
RN RS AZ o DX 52 s T 55 s 17 28 PR S W 4 B A
FEAL R R 5l 4.2 151,635 MPa
1 ol A 173 5 AN ] 5t 25 R B A AE PR IR AR 1]
L B E C50 K LA o B TR B il A il IR i
2 RGN 0 A A, TR ] C60 K2 LA b ik i ¥R ik
Ay B2 R4 AT R o PR A 5 R DC I AR A
LEIRE] 635 MPa 2 i 5if fill 17 247 0 w55 55 19 177 1R
e TS AE R B e AR BT AR .

XF TR AL 32 BRI PFA

N < g fobx +kf, A — fLA. (3

Ne < g, foba (ho —§)+ kf, A (he —a)

(4)
e:eiJr%—as (5)
e = ¢y e, (6)

MRS TR (A
N < ga fobr +kf, A —s A, (D



17z ARe Tk K AR AAF R

748 %

Ne < gopalfcbf <ho _%)+kfy/ As/<h() _as/)

8)
@ = 143.357 9
Y=o S/ fe (10)
2
Jz. 13(5) —9.34(5)+1o.97,5>1.83;
[S8 S c
k:
11, & ~1.83
EC
(11)

o g, Ay 5 B R EG v LA SRR AL (E s &
MR JE VT R K s e oA i S A 1) 40 5557 1) e R 1z A% 5
ec 055 BRI R 5 B AH I 1 VR BB 0 {1 e I AR
BUEZ % QR BE 25830 AE ) (GB 50010—
2010075 o, A A AT AR TR EC SRR 5 A 30 53 110 JeE IR
SR ;1. 83 Oy 635 MPa s H i X A e 5 C60
TRHEE X e (A HLAA.

RIRZE RS AE TE AT N, 553 03K 4
JiE g, phZeaniEl 10 frs . R4S R 5 AE R
HAE 0. 90~1. 08 Z[u] , - 34{E A 0. 97 ArifE 2= K
0. 053 , 15 B AR ST 7 A e 2k 281 133 S HERf
PR R @ T 635 MPa 5 i 5 4 175 29 o e 98 4
PR B A A 0 O e AR 2 ) 15

25001
10%
L
2000 .
Z < 10%
o
o 1500F .
,‘: )
K L <0
% 1000
o
8 5001
0 500 1000 1500 2000 2500
IXEAE/KN

10 RBERSBELANITEELER

6 & it

1) 635 MPa 2 i 5 4 1 £ A ey 568 19 A3 TR B
i s A R IR g e A 1 TR A A A
[ R B DA gz 049 73 32k 91 e IR » 32 s ) T
HE L 5t S B IR ) SEPE B R AE 5 75/ MO
TREIRIN o 52 s DX TRGE - 4 LR i » T e 4 A5 ] g 52
T AT RESZ Hs » 1 A S A » 5% B S TR 0 1 A R
FFIE . BE Lo B0 8 R 4 1R A BRR 38T 2
Bl AR

2) IR PN M 20N, SR C60 B BT fry i S 25

PR EE T AF Y 635 MPa 24 s A\ i A BB R
et A T s 0 P A IR A 28 B 0 A7 R R4 T 16 B
635 MPa 2 = 54N il 5 C60 S LA 1 55 9 1 TR Bk
HUCECER T . 2 R B R B S O A R AR
FRRE ) sz P .

30 HE A F777 5 5 X A 17 Vg (1 AR 28 0 R i AN
R (R e AR I i 5 i B i i e o ) 0 {7
BT i A A VAT 28 1 R 3k B et R vz A L 7
or 3R BB AR 23 i A, X A0 XV = HoA R AT
ILIRAVE T, 32T T 32 F X TR 5 - B4 06 {17 A8 LA
FAR F SE

4 (IR EE L 4531k e ) (GB 50010—
20100 31530l H ARG A4 IR 7 28 45 50 T O~ » 32
BRI TR R A 0 A% 00 DX TR - 2 SR AL
N o 454 v s A 5 TR B 5 8 DT P DA ik
S A7 W A% O DX TR E 1 29 AR, $2 4 635 MPa 9%
1o R i 7517 240 TR R e ) T VR R A P i R A 3 )
BIEA R S RAETH 45 R 5B E5 A5

(& % x W]

[1] RASA R A. 600MPa 2 s 5t 58 A 3% $2 0l [l P i 1 B 143
FEMFE D], A AR A HE Tk K2, 2019,

(2] %, Bk, ok fe . HRB60O 4K Aff VR % - % K b FE 1 B
RIGHFFE[T]. IREEE . 2020(2) . 28-32.

(3] kakfhs, HA&H, Frli 2, 2. HRB600 284 ok R ¢ + k1
B2 EMERELT . Tl @47, 2017,47(11) . 77-83.

(4] HHURF. 3 T 50 507 i JeE 190 7 5 00 7 o = i O 52 i 1 B AF
FE[D]. V4% P52 @ HRHE R 2%, 2019.

(5] His. HRB60O 44 i K %5 1 4l Fi 4 A B A He A 3 38 F 52
[D]. Ktk Tl k2#, 2018.

(6] A K. 635MPa 2% i 5 H L 5K A7 24 5 vy 5 VR 6 - i A 32
JEMERE 5 R BRI bR (D] A A Tk R
22021,

L7] e T B2, S @A R hr il 55 13850 ik
5571 :GB/T 228, 1—2021[S]. b 5% o B4 4% Tl 1
#£.2010.1-48.

(8] v AR FLAN [ A By A3 & At i 350, TR BE -9 3 25 1 g
IR AR ME : GB/T 50081—2019[S]. b5t o & @41 T
M R, 2019 1-71.

(9] e N RFLFN [ A B Rk & #1803, T 5E + 450 B T«
GB 50010—2010[ S . 4t 5T o [ @t 51 Tolk i hit 4t 2011
1-166.

C10] 2wy, 8. X B A 25, 52 4 W8 46 1175 24 o TR o 4 A
FEPEREI B [T ], #E /R B Tl K 2% 2% 4, 2019, 51 (12):
113-120.

(117w, vy o 4K A7 29 70 o Vi 6 A 285 0 1k B 3 30 F 5
[D]. Kt KHR,2014.

Gt = 50



