FRmAG: 10384

DRSS BHK
228, 200435013

unC_

B r3
Bk % R o® X

4

W AR

~ ¢

R TESA R A A 1 RE RT3

Compatibility Torsion Study of Reinforced Concrete

Spandrel Beam

BIFHIPEL: VR HK
+ b g AR gMIAR
WX A 2007 F5 A
WX EFFET A 2007 56 A
FALR T B M

S
=

B Lk

WA

2007 4 5 H



BIREZM1E R

25 AT MIEAL S, AR NTE SR T T A7 5¢ B9 %
R KNFEWLEAET S 1) LA NBERI RS, 7
S CAB A T bR o A A AR TR A AR I 18 S AR TUR)
ML

20074 H H



B RFFARIEENERHFA

ARNTEA TR VR SRR AT AR S RE - TR
AR B I 1) [ 5K BT O e AU S8 AT 18 SC Y AR5
T ARCR AL e SO T AR A H D 8 B DT Ve SCHE N
BB AL, AR AR U N B A AR FE TR R,
ABCRE A AR SRR bRl A S 20 H P o DR TR 27 0 10 SCAE 8 i i
FHAKLE

KREEALR SR T

1. &% C O, 1& TR n E AT AL o

2. ARE C ),

CELEL EANAS 7 4T “ V7D

VB4 H#H: 2007 4F H H
SN H#i: 2007 4F H H



wm E

FEIRIE AL, S5 R AR TR B R 2B W R LA, G B R L A T
W30 A1 e e W 5 M T 875 e I S 2 ) (R PR IR IE E TR 14
Wil R IR AR S PEVERE, LA T 285 TR I E 5725 i P13 3R A (1
ANIF], TR SR TR A LA U S O T TR S R RO, PR
B L AR O SORE - 0 8 T B R TLRG (K A ARG LR, 2 A AR A
PEAR N SR BERHHAR B 5 TR A B0 7 IFAE 4 S U W R 2t 1 3 PE Bl I 41
RIS KRR AR BT H 0.4 SRIMAE TRESE P rh, 4% BRI eI AR i I
PUHAN AR 7 o

N T fRRIX il L, AR SCAE R (R 2 AT A B L B v i)
Fenfi b, R AR ROCRE GREBEERBIED, A TR R L Bl L i
AT TR IR . BT, AN R i 4L R 4 5 S 15 411
FEAANDG, i FHLEE ff nl DL IR Bt 2P A 2 8 B A T, DA AN A Jke it 1
ZEO A AL Vvt IO PRI A% A 5 i A IR A8 Ay 280 B (3T A 5 Bt
JHEILF R, BIAS IR s VA bl o T A IR AN K P i e 4 4%
T 5 R 4 ) T A AT A A 25 (3L 1 DAR SR S CHLEN ) (10 4 3 £ i
RSP o

FEMCER « BB R GEvE AT ARG Bl O &5 5 K L M 2k Aik L, A
TIN5 RO R AR SRR RN R, R, S KA RS W 1
BN R A 5, 45 T RREE T LI B G5, IFHe T IR AE
FAARZS T AN J77 Vi ok - T 1 2 A I T

AN 19 T o R DI L AT P 7 L R T, AR A T er 3 AR PR G
JEHEFE S 0 SR LE . ERGEESAC B DR R Aok, SR g s BS540k
Ko AERFEAEIIHTIIERE E, 45 7 R w780 N AL I A A Ok T
[EIVSES 7 RS

XSO A AR AE AN [ B vt T T TR LE o BT W], B0 AN sk e i
KT DU o B A GENAE AL 2T | REE T8 S AENE Al R n] g/ e
UG, IF A PUHAN S AE 2 M, Al SR B 2 5F R0 .



St BRI, 4 T IR A HTIRZS ATl e e B B U L4 A (0 o5
Jiids ORI e, PR R o M BB Tk, DR N A 3 4
Jiti o

KB PRI AL S AR B A RO A



Abstract

Spandrel beam appears compatibility torsion because of compatibility
deformation in reinforced concrete frame, its elastic torque lies on the ratio of
spandrel beam torsional stiffness and floor beam bending stiffness. After concrete
beam cracks, spandrel beam plastic torque is hard to be calculated because of the
nonlinear character of reinforced concrete structure and the difference of degraded
ratio of torsional stiffness and bending stiffness. In order to direct practice engineering
our nation concrete code for structure design specified that the torque of restricted
spandrel beam should be considered its inner force redistributed. The code points out
that the maximal adjustment coefficient of elastic compatibility torsion moment is
0.4.But it always overreinforced according to the design method in practice
engineering.

In order to settle this question, pure torsion and compatibility torsion emulate test
of reinforced concrete beam have been done with nonlinear finite element
code(concrete mode) based on the analysis of model test. The research indicates that
the crack width of concrete beam is related to its twist angle, the crack width can be
controlled by limit the twist angle of the concrete beam, so the design key of
compatibility torsion of reinforced concrete is to control the twist angle. The twist
angle of spar boom under working load is independent of design method. There is tiny
difference between kinds of design method on torsion crack control. Compatibility
torsion crack width of the spar boom should be controlled by limiting its twist angle
under working load and constitution measure.

The linear relation of twist angle and the maximal crack width is found base on
the analysis of model test and emulation analysis, the maximal crack width is related
to ratio of torsion reinforcement, statistic formula is given. The twist angle controlling
value of reinforced concrete beam is discussed under regular service state.

The twist angle of spar boom under regular service state is related to the

designing load of the compatibility torsion specimen, grade of concrete intensity, the



span length rate of spar boom and junior beam and the sectional dimension, the twist
angle of spar boom is independent of concrete strength gradation. The statistic
formula of unit length twist angle of spar boom under regular service state is
provided.

The effctiveness of bending resistance reinforce is better than torsion resistance
reinforce. Torsion resistance reinforcement should be used as little as possible on
satisfy deformation, crack width, ductility requirements. Better economical
effectiveness can be gained when torsion resistance reinforcement is used adequately.

The calculation formula of unit length twist angle of spar boom under regular
service state, the twist angle control value, the design and analysis method of

compatibility torsion beam and corresponding constitution measure are provided.

Key Words: Compatibility Torsion; Unit Length Twist Angle; Rate of Elastic Torque

and Dehiscence Torque; Design Method of Compatibility Torsion
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