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Abstract

The filled wall has great influence on the bearing capacity, rigidity and deformation properties of
framed structures. In the application, the cracking problem of masonry filled walls in framed
structures is quite serious, and one of the main reasons is the temperature stress. This paper
conducted the simulation analysis of a simple framed structure with filled walls through ANSYS
software, then observed the change rule of the maximum displacement, the maximum first prin-
cipal stress and the average wall stress by changing the span, window area of the filled wall and
setting up structural measures (structural column or ledge beam), in order to search for measures
of reducing temperature stress and supply the technical support for engineering.

Keywords

Numerical Simulation, Temperature Stress, Filled Wall, Framed Structure, Temperature Displacement

ETANSYSHEZRMFEFTIREE N 9

ikcps
[FIGF R bR TR ERE, Bl
Email: huhejiang_tj@163.com

Wk H . 20164F4H28H; A HEM: 20164F5H17H; &4 H#H: 20164F5H20H

EF|IFH: AL T ANSYS FINESE M) AR 3E Fe 55 IR B R A1 40T )], AR AR, 2016, 5(3): 68-73.
http://dx.doi.org/10.12677/hjce.2016.53009



http://www.hanspub.org/journal/hjce
http://dx.doi.org/10.12677/hjce.2016.53009
http://dx.doi.org/10.12677/hjce.2016.53009
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

AL

R

FRSER MR RS RIERRRTAERBERRRIFMN. £ TREKEY, ERGWMEERE
BT RAEALTE, KPRENARFERFEZ —. R3O0 R BAERIETEEHTANSYSH R,
AR . TR LA REWEREMEERET G R), WERKRALB. BAE—FNA.
RPN T AR AR, AT 3R B/ MELBE L T B I, I TR SR AL SE A O BOR STHf o

XA
HERR, WERT, U, EREGH, REAB

1. 53|

S S AE SR G 1) 2 5 S G LA R o DU IR — b 5 A A 3R o IS M SR P B L DOV A BSEG f Ask
BEAT 55 [0 Sy B BRSNS B4, O M FE R, AR RS S5 M MR 3 NI AR T M e 1R
RIFEWAL]. FEHET B, HESR G5 R A S e i T 2R I AE 2 7™ o T AER I ks 5 il 5 4
— BB Ut 2 BRI AR i 1 AR L L T A PEAN UM B, S R S R P Th R (An S AT 1A ) S A
AEGREPUSER), Rl 2 b A TR E R SO SR AR, AATIR R A A BT B i K
AN i, O ST (A R ) B R TR o SRR RGE R IS e H I AR K OB T, R
BT R RSy, PR TR R, SR O SO E P PR R 2 A A
FEH EM S BURAN TR AR UE[2] . ISR MR R BT AL, O TRE S ATECEE
AR5 R T R R LR SR A URAR o I JE N 7 2 3 Bl (A T2 R TR 2 — 7], 4R BIVI S R0 7 4%
MR ), B A — e R L B4 ISR T A

RS RO X 22 A8 Ak, R ANSY'S St 42 7o 5 e 1SR4 45 21 ) DO FBE A 40, 4D AT AE
ZORFEERRIR N Sy, JRIEN SRR A AN S SR, 13 BIIR T B R S B AR A, TR
W FERL R8T, S TR SR S F B R SR
2. RERERE

ST @SR, BT R R = A R A — T 2 AR 3 Bl SRR ZE . H
MR Z. FWiRZE, HPhFEWRZERMER, XIS Rm R R, REEEEILTURZE .

S RG-S FE 3 8] 1) 2 iR 22 W] BASE SO

AT, = {Tp"‘“ e (1)
' To _Tpmin
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RO A o H TR AR AR R T 5 R K T A AL SR AR AR, EAERRIAR R
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Table 1. Meteorological statistics of Wuhan city from 1983 to 2012 [4]
7 1. BN 1983~2012 5K Seit[4]

Aty 1 2 3 4 5 6 7 8 9 10 11 12

IR °C 37 5.8 101 168 219 256 287 282 234 177 114 6.0
FimmAdR/ °c 80 101 143 214 264 296 326 325 279 227 165 108
TFHRILSE °C 03 24 6.5 128 182 222 254 250 199 139 75 2.3
IR % 77 76 78 78 77 80 79 79 78 78 76 74

Table 2. Section dimension and reinforcement information of beam and column
2. R #ARERTMEHER

REALRG 1 R R 2N i 55
HEZEHE 400 X 200 4B14 B8@200
HEZEAE 400 X 400 4B25 B8@200

JrRZE 500 X 500 & x

Table 3. Material parameter table of finite element model

7 3. ARTREMRSHR

S IERETUIES HHERE (Pa) HELVN % FF (kg/m®) LRI R C)
1 C25 JRkt+ 2.8x10° 0.2 2500 10x10°
2 RIS 3.552x10° 0.15 1350 5x107
3 HRB335 4 2.0x10" 0.25 7850 12x10°
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Figure 1. Sketch map of model 1
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MAY 30 2013

SUB=1 22:26:44

TIME=1
USUM  (AVG)
RSYS=0
DMX~=0.486E-03
SMX=0.486E-03

0 0.108E-03 0.216E-03 0.324E-03 0.432E-03
0.540E-04 0.162E-03 0.270E-03 0.378E-03 0.486E-03
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Figure 2. Cloud atlas of displacement of model 1
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The Analysis of Plane truss
Figure 3. Cloud atlas of the first principal stress of model 1
3. F—ENHTFEE
Table 4. Indicators under different spans of filled walls
i< 4. PEIEFRIEEE THSTHER
Ei=tan B L/m 25 2.8 3.0 3.2 34 36 38 4.0
wKEAH 0.415 0.449 0.466 0.486 0.502 0.516 0.530 0.542
BRE—FRNT 358 361 3.64 3.66 3.68 3.70 3.72 3.74
R AR 3508 1 0.661 0.688 0.706 0.720 0.736 0.750 0.766 0.781
Table 5. Indicators under different areas of open windows
52 5. ARFERO THZIUER
Ei=tan IR H % B/m 1.2 1.4 16 1.8 2.0 2.2 24 2.6 2.8 3.0
wRENH 0.361 0353 0.349 0343 0339 0340 0.339 0340 0.329 0357
BRE—FRT) 362 362 361 358 358 358 357 357 355 356
AR 3N ) 0.693 0689 0.683 0667 0.662 0661 0.659 0.657 0.645 0.650
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Table 6. Comparison of displacement and force index under three structural measures

7 6. Z SR ST AR Z R IRAVEL R

e Bl RKakEmm) KR (MPa) ST I3 (MPa)
Pidiopez i B 0.275 3.61 0.595
WE G R 0.220 4.02 0.978
BMIEAEAE G5 0.268 412 0.908
TR /NERI R WH AR Bt BEH i

R K I SR 11 X4
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