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CORRECTIONAL RECOMMENDATION OF BEARING CAPACITY
FORMULA OF RC ECCENTRIC COMPRESSION MEMBERS
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Abstract: The calculation steps of eccentric compression members in the current GB50010-2002 are tedious. A
unified calculation method is derived to connect axial compression, eccentric compression and pure bending. The
unified formula has a definite physical meaning and fit the experimental data well. The step of judging the type of
eccentricity can be canceled and the calculated reinforcement area can be returned to the unified formula for
checking. In the code M,-N, curve, a sharp point appeared at the junction of the large eccentric compression curve
and the small one, and the small eccentric compression curve could not be connected with the axial point.
Whereas the unified M,-N, correlation curve is a continuous smooth curve connecting the three force states. The
unified M,-N, curve is in a good agreement with the Code curve. The results show that there is a reinforcement
mutation between the small eccentricity formula and axial compression formula of the code. The small eccentric
formula near the axial compression point is not safe. The reinforcement calculation of the unified formula has a
good transition and can meet the demand of GB 50068-2001.
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Fig.1 The bearing capacity M,-N, correlation curve of the
Code formula
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Fig.3 The M,-N, correlation curves of the code formula and
the unified formula with different members
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Table 2 Comparison of two formulas reinforcement area
when considering the minimal reinforcement ratio (/,=3.3m)

Bt 5 {127 N R/ W /A W D)
M/(KN+m) N/kN

(mmxmm) EIi pl%)  pl (%) RFEN(%)
200 100  ZHu 1.08 1.06 -1.68
@® 200 500 % 0.78 0.76 -2.97
400x400 200 1000  ZHr 0.58 0.56 -3.74
HRB400 200 1500 %k 0.58 0.58 -
C30 200 2000 ZJE 0.86 0.75 -123
200 3000  ZJE 1.72 1.47 —14.4
400 100 0.58 0.58 -
@ 400 500  SZHI 0.44 0.42 -4.02
600%600 400 2000 AL 0.20 0.20 -
HRB400 400 3000 %k 0.20 0.20 -
C30 400 4000 %k 0.47 0.44 —6.59
400 5000  ZE 0.84 0.79 —6.14
800 200 A 0.46 0.45 ~1.49
® 800 400 %L 0.41 0.40 -2.79
800x800 800 2000 AL 0.20 0.20 -
HRB400 800 5000 ZJE 0.20 0.20 -
C30 800 6000 ZJE 0.20 0.20 -
800 8000 ZJE 0.48 0.48 —
400 100  ZH 0.70 0.69 -1.25
@ 400 500  ZHr 0.52 0.50 —4.42
600x600 400 2000 %A 0.20 0.20 -
HRB335 400 3000 %k 0.22 0.23 1.91
C30 400 4000 %k 0.56 0.52 —6.54
400 5000  ZE 1.01 0.95 —6.14
600 200 AL 0.85 0.84 -1.40
® 600 1000 4L 0.58 0.55 -3.96
600x600 600 3000 % 0.28 0.27 -5.16
HRB400 600 4000 2k 0.37 0.36 -1.81
C40 600 5000 ZE 0.63 0.58 -8.5
600 6000 %Ik 0.95 0.90 -5.27
800 400  ZHr 1.09 1.07 ~1.74
® 800 2000  ZAU 0.63 0.59 -5.78
400x400 800 4000 2L 0.46 0.46 -
HRB400 800 5000 ZHk 0.61 0.57 -5.29
C50 800 6000 ZJE 0.88 0.79 -10.1
800 8000  ZJE 0.63 0.58 —8.5

=3 EESNEHEMANE A LB (V=6000kN)
Table 3 Comparison of two formulas reinforcement area
when considering the minimal reinforcement ratio (N=6000kN)

R N ) AEAR oo
(mmxmm) HEAN Mot A BRE()
0 2109 1817 2109 16.07
10 — 1872 2559 36.70
600x600 20 — 1928 2594 34.54
HRB400 100 — 2096 2699 28.77
C30 150 — 2377 2874 2091
1p=3.3m 200 — 2659 3051 14.74
250 — 2943 3228 9.68
300 — 3512 3286 —6.44




T

i 2 175

M 3 AT LURI: 1) 4 M=0 I, F/Mi
A THEAS 20 0 C A AR e 52 s A ST
JC 35 T AR B i s /MO v S A 1 1) B s 1
/Ny TG A A 1 L B A0 52 s 2 5K )
AHEE; 2) A HRNA TR, R M A 2
THAR R e s 5537 LA Sl 0 Sl s FE AR /N, sk
oM 2 20 M=100kN « m F1 N=6000kN
AW B THRA 5 R 2 ol . N=6000kN
I R A AR S, maEse b, 3R — e R
PC 305 I i 5 25 R R 1S ORI BS K, /ML 2 AR #E
Bl s S PR TR SR s s e A JE AR . G — AU
E Sl s I 5 R E 3 T — SO R, HLBE A 25 A
iz, MR AR, 3) A A R
FHARST S AHPE A B AR AR e, e T
PR SR

5 Z5it

(1) CHVEY TH 5w 0o 52 He ¥ 11 1E A T A 2% )
I 5 BRI MGy, THROP IR BB CGIYE)
T 2 B ANELEA T S, I B S
(1) 7ML Bl s i 22 4 FEE A A1 o

(2) AXHRBM SR I A RS ik
R e =Pl B v ARG —ilk, B
YIRS o R G — 28 25506 BR T i s A4 A2
IRV PEI | TN Y I <3| P B = R i = 7 S R N BT
BRER MG — AR5, g AN RGBS
Behr, HATSEiRReii L (48— hruE) (EsR. (HYE
—ARRBEEAE I, HIZA X FHB N LD,
W g — A X — D EFE I E AL,
EREA - RPRE el s 21 S h

(3) MFEAAM M-N, tiZss IR S, JF H.
ML BEAS BEAR L M L5 3l i 42, AN AR LF 1)
WS A M-N, it —E 8oL
Fdhek, migeiEs: T4iE . ik, flE =290k
A, P A TR, HA YR .
g — IR 2 LSRR R AF, M2z iR/,
AT BE B D P AL AR LA % . AT RS JRBE L
088 JEE A T SO T R

@) Ge— 2 E AR 0 A R S R 2 2K
PAc I, W TR R B T AN RS,
i — N U E R IARERTE A /s 72K 2 501
T N (A GBS A 87 N P BN W [Ty TR 2B 8
A3 NGRS IR FLIC A 2R A s U3

ZERR s Nl s 3] /)i 32 P PR FE 5317 PR PP ) AT
RV A 2 RO TR ) PR SO, s
LSRRI s FR /M BERTSESEA— 2, I ELAM O
O3 AAE R b s I o B Al s 4 222 4 P A I 5
g8 — 0 AHORT LI L TR RO ZESK, AT SE4RAr i 2
(Gt —hrifE) HIEK,

Bk

[1]  Sanaa S Alaoui, Richard E Klingner. Reinforced concrete
sections under moment and axial load [J]. Concrete
International, 2007, 29(10): 63 —67.

[2] Hossein Mostafaei, Toshimi Kabeyasawa. Axial-shear-
flexure interaction approach for reinforced concrete
columns [J]. ACI Structural Journal, 2007, 104(3): 218—
226.

[3] Mark Aschheim, Enrique Hernandez-Montes, Luisa
Maria Gil-Martin. Optimal domains for flexural and axial
loading [J]. ACI Structural Journal, 2008, 105(11): 720—
728.

[4] GB50010-2002, #2453 YES]. dbat: HE
IEHTTMY HAiAt:, 2002.

GB 50010-2002, Concrete structure design code [S].
Beijing: China Building Industry Press, 2002. (in
Chinese)

[5] koA, BENOC. BT RE M. dER &
SR HEAE, 2006.

Shen Pusheng, Liang Xingwen. Concrete structural
design principle [M]. Beijing: Higher Education Press,
2006. (in Chinese)

(6]  AEZp. AW R A L 45 K BEE R B (R ADIM]. R
RHER A AL, 1990.

Che Hongya. Reinforced concrete structural design
principle (book I) [M]. Tianjin: Tianjin University Press,
1990. (in Chinese)

[7] w052 B e o 8 L AT SO 20 4 A3 VR 45 - Sl AT
RIS N[C]. Abnt:  EESR T Bk, 1981.
Eccentric Compression Strength Group. Reinforced
Concrete Structure Research Reports II [C]. Beijing:
China Building Industry Press, 1981. (in Chinese)

(8] UK. RS EEAELM]. ALt HLBCT
JiAE, 2005.

Ma Qinyong. Concrete structural design principle [M].
Beijing: Machine Industrial Press, 2005. (in Chinese)

[9] BEXOC, WHfiEs. B ARL S M) B R
i T 2R R RS AL, 2007,

Liang Xingwen, Ye Yanxia. Nonlinear analysis of
Concrete structural [M]. Beijing: China Building
Industry Press, 2007. (in Chinese)

[10] Tu<xd%, BA#isl. LRSI SErE vt R M. dbat
HUBC At i, 2007
Gong Jinxin, Wei Weiwei. Principles of reliability design
of engineering structures [M]. Beijing: Machine
Industrial Press, 2007. (in Chinese)

[11] GB 50068-2001, #4A &5 k4 vl & 5% ¥ v 48— Ar E[S].
2001.

GB 50068-2001, Unified standard for reliability design
of building structures [S]. 2001. (in Chinese)



