Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 18, No. 4, July 2014, pp.033-040
http://dx.doi.org/10.11112/jksmi.2014.18.4.033

pISSN 2234-6937
eISSN 2287-6979

ofa|2EE 12t H|EZ ZHHR|2| HIME M

Nonlinear Analysis Model Considering Failure Mode of Unreinforced Masonry Wall
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Abstract

The final purpose of this study is to evaluate the seismic performance of unreinforced masonry (URM) building more accurately.
For that, shear strength and hysteresis model considering failure mode of the URM wall were discussed. The shear strength of
URM wall without openings could be calculated by determining on the minimum value between the rocking strength suggested by
domestic research and the sliding strength suggested by FEMA. The wall having openings could be predicted properly by the
FEMA method. And the nonlinear hysteresis models for flexural and shear behaviors considering failure mode were proposed. As
the result of the nonlinear cyclic analysis that carried out using suggested models, these analysis models were proper to represent

the seismic behavior of URM walls.
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2.2.1 FEMA 356
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Sliding : V9 = /U771,Ef A’H, (1)
. L
Rocking : V,= 0.9aP(f) 2)
H
. _ L fa
Toe Crushing : V,.= aP(H)(l 0-7f,m) 3)
. , L fa
Diagonal Tension : V= f,, A, |5 |4/1+ 4)
H far
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(b) Toe Crushing (c) Sliding (d) Diagonal Crushing
Fig. 1 Failure Modes of URM (Yi et al., 2006)
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Table 1 Specimen Information and Test Results

Specimen | L [ml Aspect Opening Shear Strength | Failure
Ratio [L/HI [kN] Mode
1.2W-NO 1.2 0.44 - 36.6 R
1.8W-NO 1.8 0.67 - 70.8 R, TC
2.7W-NO 2.7 1.00 - 138.8 RTC
3.6W-NO 3.6 1.33 - 199.7 R, TC, S
4.1W-NO 4.1 1.50 - 180.0 TC, S
5.4W-NO 5.4 2.00 - 273.8 S
2.7W-D 2.7 1.00 door 1 47.9 R
2.TW-W 2.7 1.00 window 1 44.7 R

#* H @ Height (2.7m), L : Length,
Failure Mode : R (Rocking), TC (Toe Crushing), S (Sliding)
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g. 2 Shear Strength of Wall Specimens according to Equations
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Table 2 Properties of hysteresis loop
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Fig. 5 Hysteresis Models of Nonlinear Spring according to Failure Mode
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L8W-NO | R TC R 70.8 616 | 087 7.0
3.3 sfjAaddn} 2.7W-NO | RTC R 138.8 | 114.7 0.83 18.7
36W-NO |R TC, S| RS | 1997 | 1709 | 086 34.2
A3 W Ao o8t ZF ARAE s 9 A AR 41W-No | TC,S | RS | 1800 | 1917 | 107 417
. 54W-NO | S S 2738 | 2567 | 094 69.4
Table 3] YERAITE ¥ 7o) whold Hafx A2 e T ws 4“,9 s
~ B TW— . 5. . .
= A8% A, s A A Bl o R 2. TW-W R R 447 | 443 | 099 13.8
TS ARk or Al dSshs A o= et i + Failure Mode : R (Rocking), TC (Toe Crushing), S (Sliding)

oua W sk A vneld Agsst s 2o

s Ki @ Initial Stiffness (Analysis)

25 — — 25 25
I 1 I I
ol | o R 2 2
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I I 1 I I
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250 400
200 300 |
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£ 50 z I
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-100 . S0 L
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250 -400
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80 — 80— e
60 — Test T Test
40 ||_T 7 Analysis o= A0 === Anaysis
= 1 20
=4 z .
E 0 T R ‘
= 20 R 2
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40 p :
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_80 * : : * ” : - * 60 I I L I L L L L I L
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Fig. 6 Comparison of Load—Displacement Relationships between Test and Analysis Results
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