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Fig. 2. Geometrical dimensions of the experimental model
with no ties
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Table 2. Properties of the masonry units for the wall with
no ties
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Table 4. The elasticity modulus for the components of the
wall with no ties
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Fig. 1. Geometrical dimensions of the experimental model
having ties
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Table 1. Properties of the masonry units for the wall having

ties
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Table 3. Compressive strengths for the components of the
wall with no ties
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Fig. 4. Comparison of the load-displacement curve of the
experimental model of the wall with no ties with that of the
finite element analysis
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Fig. 6. Picture of the wall sample having ties after
termination of test
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Fig. 8. Picture of the wall sample with no ties after
termination of test
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Fig. 3. Comparison of the load-displacement curve of the

experimental model of the wall having ties with that of the
finite element analysis
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Fig. 5. Plastic strain at the brick part of the wall having ties
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Fig. 7. Plastic strain at the brick part of the wall with no ties
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Fig. 9. Schematic view of a masonry wall and distribution
of internal actions along its height
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and distribution of internal actions along its height

:o)f Ml?z..c
au
A= — )
ap
12Ph(1+v)  4Ph
A= + )

5Ebt Eb3t

deslre 5 Oy a4 K gl e SBp lms S

g (0
P
K_Z V)
1 12h(1+v) 4
—= +— (\Y)
K 5Ebt  Eb’t
3ET b\
K=——,6=1+06| —| (1+Vv VY
g (hj( ) "

Jgo B dwle (gl adal, yon FEMA356 4,55 4o
TNl st onss a1l T Jo V6l +IY0 Jlaie ol b ols
sk sl @le s (S5 Y-

ools plas (V) US55 5o (IS jeb ar Jlosdl o s o
Ll 00

(e e gl aend a4 Jlens 53,5 e b
@ by Ly, 9 in 4 barye Laly) a5 Cunl oad arulxe alall,
08 oz SOASG b (s 5 00 0018 Jay AilSla> O jg0 4y e

Qg e Slipl DYl (V) USS Az g b digd (oo

Fert



FOFY B YY) doio DFAQ Jlo VY 0)leud @Y 093 ¢S ool (lpos suokite & pis

K27 K37 5 K32 K23 k33
ey
h
H K72
¢ :1=1 =0 =0
=0 U=l =0
Us=0 Us=0 U=l

4z Yl 5l G o w azgl b OIS JSCh i Silends Y S
60'}7
Fig. 12. Schematic view of the tie system deformations at
each of its degrees of freedom

F =KA )
24 6h 6h 1
fs | 5 | 4h3 2h3 Uy = Ay
[Ol:%mh s+ o, =m,| o
0 6h 2 a4 J Us = M;
L

355 o Jolo 5 o o358 olas > U

s O "

(YY) dsles gl s 4 a3 b

fs=—= (24 + 2 X 6h( 6h3))A YY)
2
K=|24-| 30" B
YL N (e

L

S5 oy s cied 0 Slos o 90 IS a5 Ll
S Sled )3.03,5 (o0 Jlasl 5 Y pln (i qblie (59595

2
| g | 360 ||03EI .

2h* +£ h
L

Fery

» Ax

EILL

ELh ELh

ol 4 bgspo gol3T il g g W Silouds . 1Y S

Fig. 11. Schematic view of the tie system and its degrees of

freedom
2
1 Py, bk, )
K 5EI ” b-b,
_ , , _
L1 (3+a12—3a1)+ OA)
hz ]w op
3_E h, h h
22 (3+a22—3a2)+—3
Iop [W Iw
qua%émf\t\”

U 4y by jo (e drle gl 0] Cass 4 (sl5e gl i
ol 2,8 i OB SHaas (V) S e OIS )l
B9 (oo Sl At o (S el S8 Basb 5l
Gl Sl 3y50 iy BIS OY) 5 (1)) (glelSs 4y azgi |
G YV o pile SO )] (B e yile a5 sl (60131 a5 as
il o (1) ala

[ 24EI 6EI 6EI
E e h
- 6EI 4AEI N AEI 2EI
h h L L 0%
6EI 2FE] AE] 4EI
o L oL

OIS 4 5L Jlesl 0550 (pizman g (S5 alal, 5l osliiul b



903 (owasa sl B Jgua
Table 5. Geometrical dimensions of the opening
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Table 6. Location of the opening on the wall

M) oo G 5 5330 o6 Aol | (M)l 5 5l 555k il alols | ODS L Jow pb | IS g Joto ol
0.5 1.36 CMOW-1/3-01 MOW-1/3-01
0.5 1.05 CMOW-1/3-02 MOW-1/3-02
0.5 0.75 CMOW-1/3-03 MOW-1/3-03
0.63 0.75 CMOW-1/3-04 MOW-1/3-04
0.63 1.05 CMOW-1/3-05 MOW-1/3-05
0.63 1.36 CMOW-1/3-06 MOW-1/3-06
0.76 1.36 CMOW-1/3-07 MOW-1/3-07
0.76 1.05 CMOW-1/3-08 MOW-1/3-08
0.76 0.75 CMOW-1/3-09 MOW-1/3-09
0.5 1.75 CMOW-1/4-01 MOW-1/4-01
0.5 1.25 CMOW-1/4-02 MOW-1/4-02
0.5 0.75 CMOW-1/4-03 MOW-1/4-03
0.75 0.75 CMOW-1/4-04 MOW-1/4-04
0.75 1.25 CMOW-1/4-05 MOW-1/4-05
0.75 1.75 CMOW-1/4-06 MOW-1/4-06
1 1.75 CMOW-1/4-07 MOW-1/4-07
1 1.25 CMOW-1/4-08 MOW-1/4-08
1 0.75 CMOW-1/4-09 MOW-1/4-09
0.5 1.96 CMOW-1/6-01 MOW-1/6-01
0.5 1.48 CMOW-1/6-02 MOW-1/6-02
0.5 1 CMOW-1/6-03 MOW-1/6-03
0.885 1 CMOW-1/6-04 MOW-1/6-04
0.885 1.48 CMOW-1/6-05 MOW-1/6-05
0.885 1.96 CMOW-1/6-06 MOW-1/6-06
1.27 1.96 CMOW-1/6-07 MOW-1/6-07
1.27 1.48 CMOW-1/6-08 MOW-1/6-08
1.27 1 CMOW-1/6-09 MOW-1/6-09
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Fig. 16. Diagram for the non-tied wall with opening
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