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Hfect of smplified stress graph of concrete on bending
strength of its cross section
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Abstract According to the stress-strain curve equation of concrete compression, we simplified the rectangle stress
graph o the stress on the area of its bending cross-section in this paper. A genera formulafor the height of equivalent
compression stress block and the stress strengthformula were deducted. Four kinds of stress-strain relations were used
to calculate the rectangle stress block simplification results. The relative error between the bending strength of a rect-
angular section with tension reirforcement and that given in the code GB 50010 —2002 was analyzed. The results
showed that the flexural strength of a cross-section would be over-estimated when the saften character of concrete was
ignored. The strength givenin the Code is 5 % higher than that from the calculationin this paper and further higher when
the ratio of reifforcement is high.

Key words reinforced concrete; cross-section; stress graph

[172]

, @B 50010 —2002 ( 1)
)18 ACI 2002 Code'” ( ,
- ) , X
(23] €c(x) = (x/ xn)€ cu= (x/ X0)€ 0

* Xn € cu

1 2004712701

E mail :jujinsan @snghua. org.cn

(1)



86

£o B € (x) _ x| M

 Xo , X0 = € o/€ ) Xn @ (x) _00{1 [1' SoJ j _00{1 [1 XJ}

2) B (4)
Xo< X £ Xp £€0<E <€,

- 0 (%) =0[{1- w{s—éflﬂ =0@{1- ;‘(;ﬂ

[1] (5)
Hognestad 2) 4 fo

[’4]
0.=0g[1- (1-€/€0) n] (0<€ <€) (2

0:.=0g[1- mEJEo) - 1] Eo<€c<E) (3

:GC ,8 c ,00
18 0 !8 Ccu
n , M
1(@ (b
Eea J
1
——————— 3
P - Ce
a
K £ '::::::::::::; -
W
Rl Ha Rl
of;
(@ (b)
Xn— B— fe—
a— ; Ce—
y Xe—
€au—

1
Fg.1 Sressand Strain Distributionsof Concrete
in Compresson Zone

(1) - 2 3,

cc:bI:”GC(x)dx:bI:"og{l-[l-;’ﬂ j dx +
bIX"o0 1- m['f(; ﬂ dx (6)

(6) i
Cc=0p- x4 (1+ m) 'F:_I;__l[?j
%m[%i—ﬂ} 7)
3)
Xc
jxnoc(x) xd x
Xe = M =
tj’"oc(x)dx
0
j'xoc({l-[l-‘ﬂ ] xdx+j'xnc{1- n{LJ} xdx
0 X X, Xo
ﬂ'xooc{l [1 ‘}ﬂ jdx+gx"0{l- n{i J} dx
0 X %o Xo
(8)
(8)
X¢ =
EU 8_5] 2 _1_(8_3] ? _L”_[S_cﬂ
2T Mg (n+1) (n+2 ¢ 3 ¢
1fed 1 [eqce n
(1+m)'n+18 2 | Eq €
(9)
1.3

[1]



87
) C
B xn’ " ofe, B . :m (13)
a (7 (12 (13),
€ €9 € o
S coflem 5l 12
, (14)
{afclﬁxn: Ce (10) 5
Xn- 0. B xn= Xc
2) (10) . 2.1
B =2(xa- X/ Xn (1) () P
9 @), \ .
B :{ (1+m) - [ﬁ_fL "J [:Jj \ % m[sgij < Hognestad'® CH
[4mermgera () S
3 (n+1) (n+2Y &g
[(1+m)-ﬁz[:_§] —%m[aﬁ:j]_l ,
(12) & = @ Cs0
(10) ,
1 -
Tablel Sressdran curve equations and parameters
Hognestad
n=2- (fok- 50)/60
n 2 2
2
m 0 16 16
g €0=0.002+0.5(fax- 50) x10° 0.002 %?:1.2-17%-51
0. 002 0.002 4
€=0.0033- (fqx- 50) x10™°
€ 0.0038 0.0033
0.0033
Cpe_y, —02
oo 0o =fe Oo=fe Ep 1+6a/h
Oo=1 2f,
2.2 3
1) 2)
C50 , N=2¢&0&c : C50
(120 (14 -
( 2 (12)

(14) , : ¢ 4



88 2005 10
2
Table 2 Formulaof equivaent concrete stress block parameters
(m=1/6, n=2) (m=0, n=2)
p = 42-30€/a) - 2€a/Eq) +BEa/Ea) 2 p -8 4€adEa) + Eg/en) 2
B To42- 12(80/£cu) - 3(€O/£cu+(€cu/£0) - 6- Z(SO/ECU)
a a=1AB)[14- 4€ /€ ) - Eo/€w+E /€ 0) ] @0/ fo) o= (UB)[1- V3Eo/Ew) O fo)
3 (C50 )
Table 3 Implified concrete stress block parameters on common-strength
€ 0 € cu B (o
0.002 0.003 3 0.82355 0.9689
0. 002 0.003 3 0. 838 96 0.9257
0.002 4 0.003 3 0. 803 36 1.1627
Hognestad 0.002 2 0.0038 0. 866 97 0.9101
0.8 1.0
4 (C55 )
Table4 dmplified concrete stress block parameterson high-strength
C55 C60 C65 C70 C75 C80
B 0.814 77 0. 805 49 0. 795 67 0.78529 0.774 31 0.76271
a 0.9651 0.9608 0.9558 0.9499 0.9431 0.9353
B 0.82872 0.818 04 0. 806 89 0.79524 0. 783 06 0.77031
a 0.9260 0.9255 0.9242 0.9219 0.9186 0.9139
B 0.79 0.78 0.77 0.76 0.75 0.74
a 0.99 0.98 0.97 0. 96 0.95 0.94
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