2005 4 11 A TRRFFR(HRMAFI) Nov. 2005
£ 28 6% 11 3 Journal of Chongqing University ( Natural Science Edition) Vol.28 No.11

NEHHS 1000 -582X(2005)11 -0134 - 04

P RRCR AR SER T

T RMAE L ALS 8 B g

(1. EAKRSE LAIAFR & 400030; 2. TAXEFE HBREMHIHLLZ, TK  400074)

B EATETOREALHA AR NG R LN EMPIM, HW 5 RELAA RE QL
R, ESWFAREAAE—ELBOEARE RECBHASFS AREHRELZITHAHEAL R
BESARTEZATY EEBOET EEBT R BHFERBS BT RUEN L ELH T UL D
A MEABERRGREAFEARAS PR EPIA. 445 RT MG RE LGB FomE P,
BT R AT, RF T A4 A LA, '

XRR:TFBREL; EHRE; T ik

P SEES:0242.21 M ERARIREG : A

EAATEIE, FEBIMARELMGET SHREME. P CARERRN:
HRPHGREASSREEAEE L) B L EL wey [N, O O N, 0O O
Ak 0 B B ZE A L ISR G g AT B E B A {v'c]=I:0 N, N, O N, N, |{§.}.
BHNZE SR o', 0 N, N,, 0 N, N,

Xt F LR IAVEE , B AL Ak 2 R SRR
BT, X7 B BT R M E LT
HWETE, R ZRAHEERELTSBIE
M 5 Xt T ERE B T B B AR AL 1 00 (I 14 43 /2 5
ERWRBUNES) , YEE A LN LHEFITER
R, BES AN TREFER I THMTHRE &
FEE BREEE LA g5 B , 3B FH BB
B FEMERER ISR ST A AN
BPMM AT, Bl 5RMGHTIER kS 54EM

(1)
(1) &, N, HH BT REEE S TR, |

BRI, MAN BT LT AT L MR AT H1 RELTEBSHREE
WEt, AR A A AT - BT ATE S, R 414 RIER AT TR B, 8 C L REEA

HICATERALTAR AT, FTRAEERUMETL 5 o, figing C oo HEBIEI Y y'0 A REBOTERS N
RIS 1 2 B A9 1 B B DS BT

. u', u'; - sing,
Hie {v'A } {v'c }+ y'{cosec - 1}- (2)
1 ZRROCNE—BR AR Rt 0's 0'c 0
BTN 1, BT R TR AR IS, | = EARHBET, S
s o 0 W o O R .
AR TR E ST R T, T &A}[M”S* )
0's

« KT BHI.2005 -06 - 14
EE®T ERXH(1968 - ), B, ERAMA, ERZEL BRI UB, ERAEGIHRLE, TENELEWERTHN N E
B,


http://www.cqvip.com

FBEL LM

IRMR,F: FRREAHEY REBH5 & : 135

K (3) RN, ] KT HIERE S A BT RECERE

Ny -yN,, -yN;, N, - yNs. = yNs,
l’ 0 N, N, 0 N N,
0 N, N, , 0 N, Ng,, -
(4)
KO FHRADBEALITER T
cosa sina O
(A] = l:— sina  cosc 0} . (5)
0 0 1
B AR, TR AR T B TAER
RABNBSETE RKUBRRENR:

“ _ Tr ny A 0 _
U (AVINI[] J1ad = [s.1ad (6)
HR[S, ) R RAARR T A K BT BHERE

(8,0 = LT[ ] (7)

2 REGTRAETI RUES:

AR —ftE, B B anE 2 fR 3 BB L
BARBITRIRE S i 7k, 1 SRITEATERMATRI 5 2
ABATT Im Ml mn. X EARGRA A R HA T, 3 Reb
HEWE ARG L OB ST 2 PHA R AR 1R b,
REFRTH A A ERE, X ERRELATTE
INAR G 5 R R B B K.

iy ! Itm otk

B2 WHMERLETHIETRERRG

B2 RIT WA REE L E R R BIEOL
1) MBEATTHYT R IR B L BTN E, EA—E
PLFIRGEL B ITHY GRS, A1 1 2) A ITAY 2 4
TRATRSEHEARKIRELETA, LB 2 ). 1
R R m B0 § A, MR HTC mn 19 2 AR
HET 2 AMARK AT, MR R m EHTT kA,
TURBTETT Im B 2 M REET 2 MARK AT

REHR TR j vk TEERIAE UMk, #5
RmBEE—B BRI EHEERNER B
Tol) 2 R F AR B ET AN L EREHER T
— B MR- HTH 2 AT REEMTH—
ABBITTRIPIES, T LUE S BT & BRY 7 R LB
BRRE ;X THE2 R, THRAGHEITTH 2 TR
REEEARIRREL BT, AREERABATEGH
FHERAEE, BAUR A E— IR T REREARR
LH.

BE2 T BRI I R m L TIREEL S
7ok .
HTFPTRIERELSETT A, EREAGR

T
i, 5
(8} = U [S,]{a;}- (8)
8 m TR T BTk I, T AT B T

(6,1 = {::}= [sm]{zf} (9)

0. k
£(8) R (9) ALK —F TN T EHR:
5,
1= 18] {a,. } (10)
5,
5,
51 [
£(10) R T AT Im 19 & EBE%{S' }5{6,. }zrﬁa b %
SN
5,
5, }jbii: Im BT B,
5,
ST Im , R AR R T
5.1 (F,
W)

xﬁiﬂ@ﬁm?zi‘cj@: )
S AL S K A B
K (10) AR (12) 7] 15 .

8iv 8y 8y v
6{3,.} [S]’[K][S]{a,.}= {a,.} [S]’{F’} :

é & als 8’5 "

(13)
RS REEE,F:

8;
[S]’[K][S]{a,.]= [S]'{F’ } (14)
) Fn
BK) A F} 4808 85T bm St R T HA0T B B
8;

{3,. }Mﬁ:mugﬁm%m,ﬁﬁ:
5,
[K] = [S][K][S]; (15)
= T Fl
{F} = [S] {F} (16)


http://www.cqvip.com

136 TRRFFR(BAMFIR)

2005 4

WA

8,
[I?]{a,.}= {Fl. (17)
)
ai
@ﬁﬁﬁ%mﬁ@wﬂgﬁﬁamgkka
Oy
(K] 3R BIGH BRI R, BVAT R B3 Im S
ek 1 O TR, DA T S B 40 55 2650 5 R g - 8
SERAE S
B F R R B L, R TTA S B S
oy BEEZEMNERR(10) REIHTIEN X
R AR,
St TR BATE mn, BT 2 95 SRR+ 8T

;mmmﬁmzamaw@}ﬁﬁm@ﬁmmu
@3,
S, _ 5; 4
AL
B R (15) IR BB L6 T2l 32 1 o
5.
{}%mgﬁm
5

EREFRELT, SHALTH— PN RER
BT b AW RS RS, A 3.

m

i

B3 RETHIENRERRG
LI B3, b BT B EL B A m B0
S AL, S B A B3
5
{1 [51{5,.} (19)
O 8
Rt % (15) BV 731658 Im 6 B B
5
{a,- }%iﬁmgw.
5.
R A R 655 F o BT B S
T LR AT B ST R KO % SRS A
L ISR E,, =E, - B, (E, B £,
R L B,
TR R 55, T DR A BT 5
I T B T B B2 TR B
FAT BE TS SR, FRETH N M EHH

LoDl pANTIE 3=

MRS UE h, W S E RS RS T)
W e se s, IR - ST HESETAR, WK
B EEASHIERERGEH A B ED, A REH
BRI R AT R AR

Xt FHE B SRR R E B A F BB
LR, R AR THIET REERLR, B S4
SRS AR R BT T A E, AR EHRASEE
T O AAT , AT B SR L A AR B XT S5 32 T
Ry TEFORGEM LA M, W AR RERE
TCR 4> L e B b AT 5T,

FARTHIET REEREAR, - TR THT R
AL F 55— ST A B R A A B, BB 95 S — e B 2% (]
FERAT ERIEH BT T

3 8

HEl1 WE4 FREEPRENHRERELEX
B KAC=8m, BEEL=0.4m,5b=0.2 m,
B#%d=0.02 m, NHEEE - ORRERANERN
a=0.04 m, BT HMEE E, =2.0 x10* MPa, 445
BMEMR E, =2.0 x10° MPa. ZEEFEFIR S S P =
200 N.
P

RN REEEEEEENN

A 5 %

B4 ZBRPEFHINGRELHZR

A 7 R R B £ 2R 430 20 MBEEELIRT,

A 20 MRSTEL, R 1 T HARINEPRES

HeFEl r T NRETUER, RASE
It E T EREINSRERRERHEE.
F1 NHRRLEZREDRE

N

R 2N PBrhiEE/mm RE/%
R AETAR (SCAR(6]) 0.093 85 (SRR
A PUER 0. 093 86 0.01
HR( 5 1 5B 0. 094 37 0.55
T Rt iR 0. 100 00 6.55

BH2 A S P RS 5 8 T AR TE BN
BELTR, KAC=8m, BEHE L=0.7m,5% b=
0.3 m; NERABEE N 12. 566 4 em?,A.C FiRéH
EEERE MU L 0.2 m, FHEREK4mH
KBEOERTPHEHUT 0.25 m; R HERE
E ,=3.3x10" MPa, iR MM ERE E, = 1. 9 x
10° MPa. R7Epsh 248147 P =10 000 N {EA. IRt
HHFTmE, mEFRN ELRKEHEO0.5 com B
MR BT T RE )7 ; TE A LR AL A 32 B T KRG UG


http://www.cqvip.com

FBEF M

EER,F: FEREAHETEERT & 137

0.5 ecm E4AR LABCE A AF DB BB 0, SRAR MR B
E, =2.1x10° MPa.

.......
7 T !

BS5 FENBEHFZEPEFHHRRLR

XTI, E G R A B E RN T EARE
SRBE, DASE R A TS BEERA RS ER
BB R A IO R, SR A SR RGE T L R
R4 09 16 P RAST, EHEARE T RETE
IRARAR S AR O RS0, E W B 7 st it
HTZNE £H5E,BRR2 4R

R2 BXWMEHEE T RIEWIRRINE LR

HEER INER MEE R %
B b E/mm 3.628  3.168 12.7
B PR ER S/MPa 7.997  7.455 6.8
BT H RN f3/MPa 7.707  6.650 13.7
MR LB H/KN  50.210  41.390 17.6
4 & B

ERAMTFERPTTRIE—RMUBHERE,
AR TRER Y T F IR AR T REET
RLFHET R EEEOR , BT — K 2 DM AT LA
frF 7 —RESTTAT(ERERE) , 2 TR ERA LU

FTARRER 2 MEIT, WAl LA — A AR HITTH i —
TR ML

R IT ST T H AR FRIT 7 5 BT IR
B RO ATIRE, 4 TR PR T AR
ZS (8], A LA B3R 7 {68 i e o T2 P i — B B 2R 5
BRI, LR S AR IS M PRI A R
M BRSSO, RE T (E b i 5 & A MR, X
LM R R E A RN BHIRIE T 7%
Y IERRMEFIVERR I R T 7R A B A

SE M-

[1] PHILLIPS D V, ZIENKIEWICZ O C. Finite Element Non-
linear Analysis of Concrete Structures[ J]. Proc Institution of
Civil Engineers, 1976, 61(2) ;59 - 88.

[2] CHANG T Y, TANIGUCHI H, CHEN W F. Nonlinear Fi-
nite Element Analysis of Reinforced Concrete Panels[J]. J
Struct Engrg ASCE, 1987, 113(1) .122 - 140.

[3] ELWI A E, HRUDEY T M. Finite Element Model for Curved
Embedded Reinforcement [ J]. Journal of Engineering Me-
chanics, ASCE, 1989, 115(4) ;740 —754.

(4] Fw NHRELFRUTERNR(I). ERZEKX
248 1992 ,.9(1) ;1 -11.

[5] EFRHK WHRELIENSEERTSTHERHSE
Fo[J]. T8 51%,2002,19(6) ;131 - 135,

(6] mFRLEE ZMEitEBE(M] 47 ARTEEK
#t,1996.

Non-nodal Connection Method for Plane Beam Elements

WANG Jia-lin'*, CHEN Shan-lin', PENG Kai* , XIAO Sheng-xi¢’
(1. College of Civil Engineering, Chongging University, Chongqing 400030, China;
2. College of Civil Engineering & Architecture, Chongging Jiaotong University, Chongging 400074, China)

Abstract: In reasonably modeling reinforced concrete structures with plane beam elements, the reinforcement and the
concrete are regarded as different elements respectively, which would be joined together with the non-nodal connection
- method put forward under the principle of virtual work based on the displacement analysis at an arbitrary point in a plane
beam element and according to the consistent condition of displacements. Then with that method, more problems of com-
plex combination and connection can be conveniently and precisely simulated, such as reinforced members or members
with changing sections in different construction phases. In the numeric examples, the displacement of a reinforced con-
crete beam and the strengthening effects on another reinforced concrete beam are analyzed, the feasibility of the method
is verified and its convenience is demonstrated.
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