003 3, @= 0. 002;

* 19970721

19 1 ( ) Vol.19 No. 1
1998 1 Journal of Huagiao U niversity (Natural Science) Jan. 1998
%
T S
( , 362011)
- ( ) SRC
TU 528.571.04
: - (M_@ ”
M- . ,
1
(1) , ;
(2) ;
(3) ’ - 1
Os = Esses, Ess Ses); Os = fss, Es > Gy, (1)
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Jc = 0-0, 6O &= 6~u,
o N O-(', (& y Ecu y Gu= O
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2.1
€.
€= Xb=a, 6= XO=f./E, 6= qunsfs/Es,}
€= XP=f/Es, 6Ec= XsdP=[f./E-s. 4
XNi= 0,
Ci—- Co- Cs+ Csi+ Cio— Tu- Tr= 0, (5)

Cu = abdy, 0u = [2Xd e - (XD @)’]; Co= 0oAe, 02 = 0[2X e -
(X &)’]; Cis= Ol + 'x Oatwdr, O3 = OO[2Xi & - (Xed @)°],0u = O[2XD & —

(XCD’@)Q]; Csi= EsXe; Cio= EsXePdre + ' EsX@vdx ; Tiu= EsXd; Tiz= OBE«An

+ IESSX(h\de .

Mi= M,
M= Mia- Mie— Mis+ Misct + Mico+ M+ Muo,

Mia = cbxdv; Mie = O2Ad Xy M s = OsAweXs + I Oatwedx; Mici= EX ; Mico =

Are®EXi+ W EXde; M= EXD G Mo = EDPGAn + 'E¢¢?<2dx

2.2 ,
6.
€& = X(DS EO, Ec = X1¢st/Es, €t = %@st/ ES,}

7
Est = X3¢sts/Ess, Csse = X4¢Sf\s/ E\s. ( )

Cu- C2- Cs+ G+ Co— Tu- Tn= 0, (8)
Ca= Ci, Cn= Ci2, Cn= Ci3, Cx1= Cis1,C22= Ci2,T=Ti,Ta= fA.
M= Mxi— Mw—- Mx+ Mwi+ Moo+ M2+ M2, (9)
M 2= Mict, M2.2= Mic2, M23= M 13, M2s1= Miest, M2c2= MI(SZ,MZIIZfsAtXZ, Ma22= Mu2.
2.3 )

6.
€ = XCDS 60, Ce = Xl¢> fs/Es, € = %‘I’st/ E(t,}

(10)
Csse = X4¢)Sf>s/E>s, Gt = X3¢)> fsb/ Esb,
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Ci- Cn- Cs+ Ca+ Cxa— Tan—- Tn= 0, (11)
Csi= Cn, €= Cr, C3= Ci, Cx1= Cis1, C2= C2, T31= T2, Tn= fsAu+ Xstwfsq
+ I ' SEssx(h“dx.
M= M31 - M32—- M33+ M3st + Ms3e2+ M3+ M3z, (12)
M3ea= Mict, M3c2= Mic2, M33= M 13, M3st1= Miest, M3c2= M 12, M 3t1= MZ{I,MT)[ZZfssAfI)éJF

X — X

Xstf «(x 3= x5/ 2) + ' B X Ddy.
2.4

e.
€= Xb=seo, 6= Xid> fi/E, &= Xd> f/E} (13)
€= Xe®> f/Es, €a= XsdP=f./E-.
Cau—- Co- Cs+ Cisi+ Cao— Tu— To= 0, (14)
Cua= Cn, Co= Crz, Cu= Cn, Cm:fsA e, Ca2= C12, T2e= Tn, Te= T2,
M= Msr— Mso— Mss+ Msst + Maco + Mar + Mao, (15)
Maa= Mict, Macz= Mic2, M 43= Mlc3,M4(§|=fsA X, Mac2= M2, Man= M2, M a2= Ma2.
2.5 R
6, €.
a=¢c= XO> @, 6= XD> fJE, €= Xx®> fJE.,
€= XDP=fE, €s«= XDP> fu/E-.. } (16)
Cs1— (22— C3+ Cs1+ Cs2o— Tsi— Ts2= 0, (17)

@

Csi= ' Oubdx + (x— ¥ @) bov, Cs2= f A, Cs3= Ci3, Csa1= Caa, Cso= Cis2, Ts1= T2,
Ts»=Tan.

M= Msa— Mse— Mss+ Msst + Mse2+ Msu+ Msi2, (18)

2
M 5¢1= i Oabxdx + %(xz_ g.—?) boo, Mse= A X, M53= M 13, M ss1= Macst, Mse2= M 12,
Ms1= M2, Mse= M a2

(1 ,  x2®=fs/Es (4, (5) x, P

© M .
(2) () x,® 5 (8 =x.@ (9
Mo, x3D= f o) Ess
(3) (10) x,d : (1) x,® (12)
M, xid=fJE.
(4) (13) «x,® , (14 x,® (15)

m N .964(1t Jrrss/iEsi X (IE €Eeu
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(5) (16) x, P , (17 x,® (18)
M ) x4(b: fss/Ess [X/‘(b: €Ecu

3
M-® : M-®
b= 250 mm, h= 500 mm, a«= a«= 35 mm, A
= 8 746 mm’, fe= 235 MPa, Eo= 206> 10" MPa, fe= 235 MPa, E.= 210>
10'MPa, Cx0, 0= 20 M Pa, . , My, ®

M,><10°  ®&><10"° M,<10° ®>x10"°

A A A A te hi><tw @/
‘ 3 : o / MPa /rad - mm~°® /M Pa /rad - mm™' <
L1 903 903 1950 1950 320<9.5 2.516 4.245 3.614 2.401 5.656
L2 2853 903 0 1950 320x<9.5 3.073 4.405 3.866 2.401 5.450
L3 903 2853 1950 0 320=<9.5 2.679 4.115 3.843 2.377 5.775
L4 1403 403 1950 1950 320%<9.5 2.845 4.450 3.891 1. 512 3.330
L5 1903 903 1950 950 320%=<9.5 3.269 4.785 4.152 1. 045 2.184
L-6 903 1903 950 1950 320>=<9.5 2.059 3.820 3.048 3. 034 7.942
L7 2853 2853 0 0 320%<9.5 3.242 4.262 4.095 2. 378 5.580
L8 4373 4373 0 0 0 4.267 4.290 - - -
L9 2500 3206 0 0 320%<9.5 2.965 4.077 3.877 2.775 6.805
L-10 3206 2500 O 0 320%<9.5 3.510 4.466 4.301 1. 693 3.791
L-11 3093 3093 O 0 320x<8.0 3.404 4.267 4.191 2. 569 6.022
L-12 3093 3093 O 0 270%<9.5 3.349 4.266 3.349 2.421 5.675
N Mu, (h
@/ D’ M-D 4
1 ’ L_2 ’
22.14%,
3.64%; L3 :
, 2.1% ,
] | |
6.48% . s R 0 1 2 3
, @/ <10 “rad min~ !
, L8
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> , ) ,L-11 L
L= ,L-11 7.92%, 5% M-D
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Effect of Different Steel Disposition on the Ductility of
Steel Reinforced Concrete Flexural Member

Zhang Huihua
(Dept- of Civil Eng-, Huaqiao Univ., 362011, Quanzhou)

Abstract By applying bending moment—curvature method, an analysis is given to the effect of different st eel
disposition on the ductility of steel reinforced concrete flexural member. By analysing and comparing the sec—
tion ductility of a set of steel materials with similar area but different forms, the author advances a proposal
on the forms of steel disposition which will increase the section ductility of steel reinforced concrete flexural
member without significant change of its yield strength.

Keywords steel reinforced concrete, ductility, steel disposition



