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(ton) z K (ton/m) | (m?) (m%) m | m whin Sy
34.38 0.0333 | 14736 | 0.858 | 0.4833 | 2.6 2.8 2 9
29.02 0.0281 | 12436 | 0.776 | 0.3569 | 235 | 2.8 2 10
8.05 0.0078 3449 | 0413 | 0.0537 | 1.25 | 2.8 1 11
127.36 0.1234 | 54586 | 2.310 | 9.4325 7 2.8 1 12
13.02 0.0126 5579 | 05121 0.1024 | 1.55 | 2.8 2 13
103.74 0.1005 | 44464 | 1.931 | 55055 | 5.85 | 2.8 2 14
0.38 0.0004 161 0.132 1 0.0018 | 0.4 2.8 1 17
109.94 0.1065 | 47120 | 2030 | 6.3967 | 6.15 | 2.8 1 18
14.20 0.0138 6087 | 0.248 1 0.0116 | 0.75 | 1.3 4 1
14.20 0.0138 6087 | 0.248 1 0.0116 | 0.75 | 1.3 6 2
55.11 0.0534 | 23622 | 0545 ] 01235 165 | 1.3 4 3
31.73 0.0307 | 13600 | 0.380 | 0.0418 | 1.15 | 1.3 2 6
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L ton) | AR ORE] grem) | ki | (grent) | |
(ton) (ton) (ton) (m) )
Ok | 34.38 | 66.73 27.78 2.10 22.24 259 |[27.28 9
Ok | 29.02 | 65.76 25.28 2.51 21.92 2.83 29.5 10
Ok 8.05 10.29 10.29 4.29 15.84 384 12684| 11
Ok [ 127.36 | 184.14 207.74 2.21 61.38 266 | 7744 12
No [ 13.02 [ 11.73 11.73 2.78 15.25 298 2156 | 13
Ok | 103.74 | 142.96 132.15 1.88 47.65 2.47 55 14
Ok 0.38 2.64 2.64 13.20 1175 8.90 264 | 17
Ok | 109.94 | 172.36 173.47 2.52 57.45 283 | 7744| 18
No [ 1420 | 6.38 6.38 3.12 7.85 3.17 11.7 1
No [ 14.20 | 9.07 9.07 5.09 10.63 4.29 19.1 2
No [ 5511 | 50.09 29.64 2.93 16.70 3.07 24.2 3
Ok | 31.73 | 40.01 16.93 3.72 13.34 3.51 21.4 6
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(ton) Z K (ton/m) | (m") (m%) m | m o Jged
20.82 0.0333 | 14736 | 0.858 | 0.4833 | 2.6 2.8 2 9
17.57 0.0281 | 12436 | 0.776 | 0.3569 | 235 | 2.8 2 10
4.87 0.0078 3449 | 0413 | 0.0537 | 1.25 | 2.8 1 11
77.13 0.1234 | 54586 | 2.310 | 9.4325 7 2.8 1 12
7.88 0.0126 5579 | 0512 0.1024 | 155 | 2.8 2 13
62.83 0.1005 | 44464 | 1.931 | 55055 | 585 | 2.8 2 14
0.23 0.0004 161 0.132| 0.0018| 04 | 2.8 1 17
66.58 0.1065 | 47120 | 2.030 | 6.3967 | 6.15 | 2.8 1 18
8.60 0.0138 | 6087 | 0.248 | 0.0116 | 0.75 | 1.3 4 1
8.60 0.0138 | 6087 | 0.248 | 0.0116 | 0.75 | 1.3 6 2
33.38 0.0534 | 23622 | 0.545| 0.1235| 1.65 | 1.3 4 3
19.22 0.0307 | 13600 | 0.380 | 0.0418 | 1.15 | 1.3 2 6

oy B jlre J S il 5 - Jgs

s o mxkxQ ufsm . fa wﬁd bj”m Vine @jw 0 loud

MU e | on) | AR ORES | (kgem?) | OMei | (kgiemd) | Y|y
(ton) (ton) (ton) (m?) )
Ok [2082| 5138 | 1942 0.98 17.13 200 [1364] 9
Ok [1757| 49.16 | 17.15 117 16.39 211 |1475]| 10
Ok | 487 | 641 6.41 2.00 10.81 262 |1342| 11
Ok [77.13] 14058 | 14391 | 1.03 46.86 203 |3872| 12
No | 7.88 | 7.83 7.83 1.30 11.20 219 |1078] 13
Ok [ 6283 11202 | 94.06 0.88 37.34 193 | 275 | 14
Ok [ 023 [ 144 1.44 6.16 6.80 515 | 132 | 17
Ok | 6658 12880 | 11761 | 1.8 42.93 212 | 3872 18
No | 860 | 4.18 4.18 1.46 5.66 229 | 585 | 1
No | 860 | 551 5.51 2.38 7.05 285 | 955 | 2
Ok [ 3338 3648 | 19.60 1.37 12.16 223 | 121 | 3
Ok [10.22] 2798 | 10.78 1.74 9.33 246 | 107 ] 6
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2.18 1.68 2 14
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3.30 2.74 4 3
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oy sylre J S S -0 Jgse
Cuoglie 5530 Cunglio o
il oo mxkxQ UMM.S fa ol i ? Vine _ 8 lows
= e | (ton) s (kgiom?) | SMei® | (kgiomd) | M|y
(ton) S (ton) (m?) i
(ton)
Ok | 8315 8541 61.67 0.20 28.47 151 5.7 31
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3 o Gran oo
i | mxkxQ e S asis mxkxQ o S oM
ton ton
No 5.51 8.683 No 9.07 12.8506 2
No 5.51 12.4736 No 9.07 12.3204 4
No 5.51 9.413 No 9.07 13.6268 7
No 5.51 8.683 No 9.07 12.8506 22
No 5.51 12.4736 No 9.07 12.3204 24
No 5.51 9.413 No 9.07 13.6268 27
Ok 4.18 41114 No 6.38 7.0043 1
No 4.18 4.4821 No 6.38 7.6339 8
Ok 4.18 41114 No 6.38 7.0043 21
No 4.18 4.4821 No 6.38 7.6339 28
Ok 144 0.3956 Ok 2.64 0.9321 17
Ok 27.98 15.1442 Ok 40.01 23.0144 5
Ok 27.98 15.1442 Ok 40.01 23.0144 25
Ok 6.41 4.21 No 10.29 10.8904 11
No 7.83 19.6005 No 11.73 24.8939 13
No 7.83 19.2699 No 11.73 24.745 19
Ok 36.48 17.9727 Ok 50.09 27.4857 3
Ok 36.48 17.3553 Ok 50.09 31.576 5
Ok 36.48 17.9727 Ok 50.09 27.4857 23
Ok 36.48 17.3553 Ok 50.09 31.576 26
Ok 49.16 16.275 Ok 65.76 36.7872 10
Ok 49.16 12.0367 Ok 65.76 34.217 16
Ok 51.38 9.6059 Ok 66.73 34.5466 9
Ok 51.38 8.699 Ok 66.73 34.0758 15
Ok 112.02 46.0899 Ok 142.96 111.5566 14
Ok 112.02 45,9307 Ok 142.96 111.4676 20
Ok 128.8 49.7168 Ok 172.36 118.5825 18
Ok 140.58 63.781 Ok 184.14 140.8407 12
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9 155 0.56 4 1.36 2.26
15 153 0.51 24 1.36 2.26
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18 2.06 1.16 26 1.89 143
12 245 1.36 10 1.68 0.99

16 1.56 0.73
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Jol adb CiSod 4l 13 el 5,lows
s | mkxQ | I | s | kx| R S0 o
ton ton
Ok | 8221 | 268328 | Ok | 8541 | 65.9855 32
Ok | 8221 | 268328 | Ok | 8541 | 659855 31
Ok | 8221 | 268328 | Ok | 8541 | 65.9855 34
Ok | 8221 | 268328 | Ok | 8541 | 659855 33
Ok | 8221 | 268328 | Ok | 8541 | 65.9855 36
Ok | 8221 | 268328 | Ok | 8541 | 65.9855 35
Ok | 8221 | 268328 | Ok | 8541 | 659855 38
Ok | 8221 | 268328 | Ok | 8541 | 65.9855 37
Ok | 8754 | 685137 | No | 89.14 | 96.3714 30
Ok | 8754 | 685137 | No | 8914 | 963714 29
Ok | 8754 | 685137 | No | 89.14 | 96.3714 40
Ok | 8754 | 685137 | No | 89.14 | 96.3714 39

2y Jlowd 51 lg2d sl (Jas (Swolad (159, 55,5 83ga5%0 (o, 2 (3
sUasI DCR J 5 V5 -0 Jsis

oled! oyled DCR ol & yled DCR
oM Se alb Jol aib oM CSod ail | Jol dib
38 2.31772 | 0.97918 32 2.31772 | 0.97918
37 2.31772 | 0.97918 31 2.31772 | 0.97918
30 3.243372 | 2.347968 34 2.31772 | 0.97918
29 3.243372 | 2.347968 33 2.31772 | 0.97918
40 3.243372 | 2.347968 36 2.31772 | 0.97918
39 3.243372 | 2.347968 35 2.31772 | 0.97918
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(ton/m) | ;s | (kglom?) | 0% |l ol Ll
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4, =VB—KJ-S:%:O.OOO7O7m:O.7O7 mm bl ply o o)l > obuls
A
4 0.000707 —0.000544
he 13
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fp )l Dgus oo 4ol d)lg B alads &y s (g)lidy oxio SAP dobiyy j0 4SSl 4y dagi b

B ey cons C alai Cosbgo : M _ 406, 4 20,004 22 =0.0040.000544 = 0,003456

i f

. e B 4
B e Cons B dais cundso: % =0.8% = 4. =0.008— Ey =0.008 —0.000544 = 0.007456

. S b, - A
B 4 consi 1.0, aba cpsbgo s At _ g4, A, =0.001-—~ = 0.001-0.000544 = 0.000456

&

.. P S A
B4 cuuws LS dai cunbge: A (g9, A, =0.003-—~ = 0.003—0.000544 = 0.002456

o

. oo g A
B 4 o C.P. dali copsdge: % =04%= A, = o.oo4-ay =0.004 - 0.000544 = 0.003456

ol 0as 031y L Y= IS 5o aeliyy > 598 GleMbl 13,5 5)lg 0920

Paint Force/SF Disp/SF
0.6 -0.007456 L_ _
- 16 -0.003456 T

C- -1 -0.003456
-1 0
0 0 ik
[

1. 1] r
C 1. 0.003456 _T
B] 0005 0.003456 L .
H 000E 0007456 v Hinge iz Rigid Plastic

v Summetric
Szaling for Farce and Disp
Pozitive Megative
[ Use'Yield Force Force SF [3.34 |
[ Use'Yield Disp DispSF |13 |
Acceptance Critena [Plastic DispdSF]
Pogitive Megative
- Immediate Occupancy |EI.EIEIEI45I3 |
| Lite Safety |0.002456 |
I_ Collapse Prevention |EI.EIEI?4EE |

[ Show Acceptance Criteria on Plot
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Wl 0dd a5 ot 50 Lladl ple clasuin

38le s pd cyai (gl B ylgsd b duwlime Oilaseio YA-C Jou

Dslst' Fngce cP LS 1O pOEi”t g?girg Length
(m) | (ton) (m)
2.8 2.022 | 0.0035 | 0.0025 | 0.0005 | 0.0075 | 0.0035 2.6

2.8 1.993 | 0.0034 | 0.0024 | 0.0004 | 0.0074 | 0.0034 2.35

2.8 3.410 | 0.0036 | 0.0026 | 0.0006 | 0.0076 | 0.0036 7

2.8 2.978 | 0.0036 | 0.0026 | 0.0006 | 0.0076 | 0.0036 5.85

2.8 3.591 | 0.0036 | 0.0026 | 0.0006 | 0.0076 | 0.0036 6.15

1.3 3.340 | 0.0035 | 0.0025 | 0.0005 | 0.0075 | 0.0035 1.65

1.3 3.335 | 0.0032 | 0.0022 | 0.0002 | 0.0072 | 0.0032 1.15

2.8 1.557 | 0.0036 | 0.0026 | 0.0006 | 0.0076 | 0.0036 2.6

il

P b sl sl
S

X
2.8 1.490 | 0.0035 | 0.0025 | 0.0005 | 0.0075 | 0.0035 2.35 2
2.8 2.603 | 0.0037 | 0.0027 | 0.0007 | 0.0077 | 0.0037 7 & 3
2.8 2.334 | 0.0037 | 0.0027 | 0.0007 | 0.0077 | 0.0037 5.85 2 g
2.8 2.683 | 0.0037 | 0.0027 | 0.0007 | 0.0077 | 0.0037 6.15 :f >
1.3 2.432 | 0.0036 | 0.0026 | 0.0006 | 0.0076 | 0.0036 1.65 s
1.3 2.333 | 0.0035 | 0.0025 | 0.0005 | 0.0075 | 0.0035 1.15 B
2.8 1.779 | 0.0038 | 0.0028 | 0.0008 | 0.0078 | 0.0038 57 = % 3

3y
2.8 1.748 | 0.0038 | 0.0028 | 0.0008 | 0.0078 | 0.0038 6.2 3 :f %
2.8 1.713 | 0.0038 | 0.0028 | 0.0008 | 0.0078 | 0.0038 57 = % 3

343
2.8 1.716 | 0.0038 | 0.0028 | 0.0008 | 0.0078 | 0.0038 6.2 3 :3 h
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T, =0.155=C, =1.2725
T, =0.148 = C, = 1.276

Dedige 48,5 a5 3 ) ply A Cute (B (gl pelud I ey &5 ol ol (4l 1 Co
0.155° : lazel 4> (I
8, =1.2x1x1.2725x1x0.35x 2.5 — x9.81=0.008m=0.8cm sk bl ) (
TT

2
5 =12x1x1276x1x0.35x 252128 9.81-00073m=073em e 2hal 3 (o

47*

PSSy by ongd S slildl sl Loldl JSSpes s U1 pls! 5 ey
ST R NPV RUPWIRE-IE I VW
(28 B ) (SHbwl Jb 651 (g2 SIS pntd b 0ignd J 58 leiledl Cumidg 14 -0 Uy

Step | Displacement E;’fe A-B | B0 | 1O-LS | LscP | cp-C
(m)
0 0 0 276 | 0 0 0 0
1 | BO0E-04 | 1042471 276 | © 0 0 0
2 00016 | 2084943 | 276 | 0 0 0 0
3 00024 | 3127414 | 276 | 0 0 0 0
4 00027 | 3500582 | 272 | 4 0 0 0
5 00035 | 4486454 | 183 | 93 | O 0 0
6 00044 | 5040135| 8L | 187 | 8 0 0
7 00052 | 5332983 | 60 | 190 | 26 0 0
8 00061 | 5616298 | 51 | 90 | 135 0 0
9 00069 | 5860301 | 43 | 87 | 146 0 0
10 0008 | 6136819 32 | 78 | 144 | 22 0
1 0008 | 6146126 32 | 78 | 144 | 22 0
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Base Force (ton)

0 00 002 0003 0004 0005 0006 0007 0GB 0009
Disp. (m)
Sl )b (oI (258 - (B0 sl o5l gy (S F-0 S

(208 (B0 ) ol [l (56591 (610 JSU pantd b bigud J S lslodl Cumdg Yo~ Jooo

. Base B-
Step | Displacement Force A-B 10 IO-LS | LSCP | CP-C
(m)
0 0 0 276 0 0 0 0
1 7.60E-04 107.2124 | 276 0 0 0 0
2 0.0015 2144248 | 276 0 0 0 0
3 0.0023 321.6373 | 276 0 0 0 0
4 0.0025 346.9877 | 272 4 0 0 0
5 0.0033 446.7711 | 203 | 73 0 0 0
6 0.004 501.3906 | 134 | 140 2 0 0
7 0.0049 535.7488 | 108 | 139 29 0 0
8 0.0057 565.0011 | 88 50 138 0 0
9 0.0064 593.483 | 73 65 138 0 0
10 0.0075 629.223 | 56 82 112 26 0
11 0.0076 632.8314 | 56 82 112 26 0
e .
= wl
% 400
E 300
E 200
0 T T T T T T T
0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008

Disp. (m)
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S el ol GaSan ddb 10 VN0 5 VED Job b slaylgs oS sad o i oo ls

ool (o3 gla iy b gy (ol gd Billad JS0LES doxS ol L0505 o
0 (B S o Al ;5 g i bawwg oigud JpiS glasl gly JpUS gl VY -0 Joun

Sl 5L 59! <ol )b 5o 2 ot
i | kxQ | S | s | kg | S | 7 ol
ton ton oW
No 9.07 17.3967 No 9.07 18.8044 2
No 9.07 15.7157 No 9.07 16.977 4
No 9.07 18.24 No 9.07 19.7196 7
No 9.07 17.3967 No 9.07 18.8044 22
No 9.07 15.7157 No 9.07 16.977 24
No 9.07 18.24 No 9.07 19.7196 27
No 6.38 9.7419 No 6.38 10.6143 1
No 6.38 10.6122 No 6.38 11.5649 8

No 6.38 9.7419 No 6.38 10.6143 21
No 6.38 10.6122 No 6.38 11.5649 28
Ok 2.64 1.2432 Ok 2.64 1.3087 17
Ok 40.01 13.2632 Ok 40.01 13.2932 5

Ok 40.01 13.2632 Ok 40.01 13.2932 25
No 10.29 14.7764 No 10.29 16.1059 11
No 11.73 29.9514 No 11.73 32.4342 13
No 11.73 30.1149 No 11.73 32.5344 19
Ok 50.09 16.668 Ok 50.09 16.6743 3

Ok 50.09 16.6699 Ok 50.09 16.6536 5

Ok 50.09 16.668 Ok 50.09 16.6743 23
Ok 50.09 16.6699 Ok 50.09 16.6536 26
Ok 65.76 21.8883 Ok 65.76 21.9005 10
Ok 65.76 21.8214 Ok 65.76 21.8769 16
Ok 66.73 22.2165 Ok 66.73 22.1823 9

Ok 66.73 22.2178 Ok 66.73 22.2102 15
Ok 142.96 47.561 Ok 142.96 | 47.5529 14
Ok 142.96 | 47.5301 Ok 142.96 | 47.5258 20
Ok 172.36 | 57.3759 Ok 172.36 | 57.3048 18
Ok 184.14 | 61.3004 Ok 184.14 | 61.2922 12
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ton ’ ton W
oM

Ok 9.07 7.0609 Ok 9.07 4.9255 2
No | 9.07 9.5517 Ok 9.07 7.269 4
Ok 9.07 7.4977 Ok 9.07 5.2752 7
Ok 9.07 7.0609 Ok 9.07 4.9255 22

No | 9.07 9.5517 Ok 9.07 7.269 24
Ok 9.07 7.4977 Ok 9.07 5.2752 27
Ok 6.38 3.1783 Ok 6.38 2.0464 1
Ok 6.38 3.4362 Ok 6.38 2.2181 8

Ok 6.38 3.1783 Ok 6.38 2.0464 21
Ok 6.38 3.4362 Ok 6.38 2.2181 28
Ok 2.64 0.3854 Ok 2.64 0.2586 17
Ok | 40.01 9.3031 Ok | 40.01 9.2857 5

Ok | 40.01 9.3031 Ok | 40.01 9.2857 25
Ok | 10.29 2.7731 Ok | 10.29 1.9221 11
No | 11.73 12.8304 Ok | 11.73 9.5663 13
No | 11.73 13.1552 Ok | 11.73 9.6066 19
Ok | 50.09 12.0881 Ok | 50.09 12.121 3

Ok | 50.09 12.1055 Ok | 50.09 12.1038 5

Ok | 50.09 12.0881 Ok | 50.09 12.121 23
Ok | 50.09 12.1055 Ok | 50.09 12.1038 26
Ok | 65.76 16.3609 Ok | 65.76 12.2363 10
Ok | 65.76 13.2028 Ok | 65.76 8.5258 16

Ok | 66.73 10.9588 Ok | 66.73 6.9444 9

Ok | 66.73 10.1801 Ok | 66.73 6.099 15
Ok | 14296 | 37.2213 Ok | 14296 | 34.7725 14
Ok | 14296 | 37.2235 Ok | 142.96 34.91 20

Ok | 17236 | 42.7924 Ok | 172.36 | 37.7249 18
Ok | 184.14 46.695 Ok | 184.14 | 44.5422 12
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Step | Displacement IE(;isfe A-B | B-IO | IO-LS | LSCP | CP-C
(m)
0 0 0 392 0 0 0 0
1 7.30E-04 98.9785 | 392 0 0 0 0
2 9.30E-04 126.0926 | 388 4 0 0 0
3 0.0018 2359132 | 372 20 0 0 0
4 0.0025 317.2744 | 272 120 0 0 0
5 0.0028 346.3714 | 136 256 0 0 0
6 0.0036 346.394 | 136 256 0 0 0
7 0.0043 346.4167 | 136 256 0 0 0
8 0.005 346.4394 | 136 60 196 0 0
9 0.0058 346.4621 | 136 60 196 0 0
10 0.0065 346.4848 | 136 60 196 0 0
11 0.0072 346.5075 | 136 60 196 0 0
12 0.0073 346.5099 | 136 60 196 0 0
400
BO1 e
300 A
=
S 20 |
g 200 -
e
8 150
o0
100 -
50
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 0001 0002 0003 0004 0005 0006 0007  0.008
Disp. (m)
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. Base
Step | Displacement Force A-B | B-IO | IO-LS | LSCP | CP-C
(m)

0 0 0 392 0 0 0 0
1 7.00E-04 103.552 | 392 0 0 0 0
2 9.70E-04 143.5078 | 388 4 0 0 0
3 0.0017 252.2197 | 368 24 0 0 0
4 0.0024 336.613 | 204 188 0 0 0
5 0.0026 346.5167 | 152 240 0 0 0
6 0.0033 346.5384 | 152 240 0 0 0
7 0.004 346.5602 | 152 240 0 0 0
8 0.0047 346.582 | 152 140 100 0 0
9 0.0054 346.6038 | 152 44 196 0 0
10 0.0061 346.6255 | 152 44 196 0 0
11 0.0068 346.6473 | 152 44 196 0 0
12 0.007 346.655 | 152 44 196 0 0

400

350 N

300 A

250 +

150 4

Base Force (ton)
g

8

a
o
I

o

0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
Disp. (M)
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20.

ASCE 31-03- Seismic Evaluation of Exicting Buildings, American Society
of Civil Engineers,2003

ASTM Sandard,American Society for Testing and Materials

FEMA-154- Rapid visual screening of building for potential seismic

hazards. A Handbook, Federal Emergency Management Agency.1988.
FEMA-273 "Seismic Rehabilitation Guidelines.” Federal Emergency
Management Agency.1997

FEMA 274 "NEHRP Commentaries on the Guidelines for the Seismic
Rehabilitation of Buildings.” 1997

FEMA 310" Handbook for the Seismic Evaluation of Buildings.” A
Prestandard, Federal Emergency Management Agency.1998.

FEMA 356 "Seismic Rehabilitation Prestandard.” Federal Emergency
Management Agency.2000

Guidline for Erthquake Resistant Design Contraction, and Retrofitting of
Building in Afghanistan,UN,CKO,2003

“Masonry Designers Guide" Based on Building Code Requirements for
Masonry Structures (AClI 530-99/ASCE  5-99/TMS 402-99) and
Soecification for Masonry Structures (ACI 530.1-99/ASCE 6-99/TMS 602-
99) ”

Seismic Evaluation and Strengthening of Existing Buildings, Final Draft,
Durgesh C.Rai, Indian Institute of Technology, Kanpur, 2004
Tri-Directional Seismic Analysis of an Unreinforced Masonry Building

With Flexible Diaphragms, Seven C. Sweeney, Matthew A. Horney, and
Sarah L. Orton, U.S Army Corps of Engineers, 2004

21.

Uniform Code For Building Conservation , International Conference of

Building Offices, USA.2003
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Islamic Republic of Iran
Management and Planning Organization

I nstruction for Seilsmic Rehabilitation
of Existing Unreinforced Masonry
Buildings

NO.376

Management and Planning Organization

Office of Deputy for Technical Affairs

Technical Criteria Codification & Earthquake Risk
Reduction Affairs Bureau

http://tec.mporg.ir

2007
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