4 larall g Aiaall dpuigl) a glad) Abeles uaaa drala dlaa
@agalad) el o A )Y ad 4 2025 ale 8 aal) 47 alyal)

Jola gle il sl po solill s il
oladiauly Galghll dasstio daluuoll doasigoiaadl Sl ylhadl
ylsiaafl 2 gk
1 ad) ) g a1 AUl

2 gagalall Glasdend 1 (palal) G yekiall

uaaa dzala dgiLiay) hé&@\#@obﬂé@& 1
uaaa daaly A Aulady) dudigd ad & doluw iul 2

Jabat e i) gl Tagipal) ariall aslaall il A ) sl s Caagy
Ay Cada digyla aladinly Glghal) 3aaeie Aalusal) dgial) clyUaY)

Sl (e Balghall dae jpad xe ¢ Basly Aai8 (e Adlge Aabise A Glila) #dled it

P Jlail (gal g ¢ il Hie dued Jag aals

ol El Centro Jhl3l dakiae 401305 Chlad (e daities dglatin) Caldal aladinly 1 15V

. 5% layady Al alas dus

A dlaie) aa (815 ¢ AN Ol i (e At dlaiad Caldal alasiuly ¢ Al
Cdnaydaal (K %,,452\41;3“‘!\ @L...ﬁ..\ datiya Byia alAD

2elal) aladind wie Ayae Bl Gl (g8 VN a8 3 A gale 5ol Jilail il el
e R ae Lt Apple BaL3H 230 CilS sy L il Al aladily A3jle il
328l xie 17% (s 10% 3l 328 vie 31% (m Aaws IS5 Cnglfig ¢ Galshal
- 120% a3

101




48y aladinly (3l ghall Basaia dalucal) 43 gl <l UaY) Jalad e Aglaia) £ Ll g Lalddl) s A0
Lisiuy) cida

Galshal) Baaxie Aalisal) A i) il UaY) —glainl) Cagha — yuiie 2l Agalide cilals

Abstract:

The Study aims to investigate the effect of variable damping , which is
dependent on response acceleration , on the analysis of multi-story

reinforced concrete frames using the response spectrum method .

Reinforced concrete frame models with a single bay and varying numbers

of stories (from one to fifteen) were analyzed twice :

First , using response spectra derived from different intensity levels of El

Centro earthquake , assuming a constant damping ratio of 5%.

Second, using response Spectra derived from the same seismic
intensities incorporating the effect of variable damping that changes with

the response acceleration of each material point at every moment in time

The analysis results demonstrated an increase in displacements , and
base shear forces when using variable damping compared to constant

damping .

This increase was relatively consistent across different story heights ,

ranging on average from 31% at 10% intensity to 17% at 120% intensity
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1st 0.030444 | 0.039868 1.310
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3rd 0.131499 | 0.170062 1.293
30% 2nd |0.098478 | 0.127353 1.293
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10% | 92.6736 |124.4699 | 1.343
20% |185.5746 | 242.6978 | 1.308
30% |2/8.3061 | 358.7939 | 1.289
50% |463.5209 | 585.7012 | 1.264
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31315 story §=5% EW") | EWHI5%
4th 0.03372 | 0.040718| 1.208
3rd |0.027984 | 0.033772 | 1.207
10% 2nd |0.019341|0.023411| 1.210
1st | 0.008052 | 0.00982 1.220
Base 0 0
4th | 0.067248 | 0.079453 | 1.181
20% 3rd 0.055805 | 0.065899 1.181
2nd | 0.038579|0.045681 | 1.184
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1st 0.016068 | 0.019158 1.192

Base 0 0

4th 0.100937 | 0.115969 1.149

3rd 0.083762 | 0.096162 1.148
30% 2nd 0.057903 | 0.06673 1.152

1st 0.024114 | 0.028035 1.163

Base 0 0

4th 0.168186 | 0.187991 1.118

3rd 0.139567 | 0.155859 1.117
50% 2nd 0.096482 | 0.108231 1.122

1st 0.040183 | 0.045521 1.133

Base 0 0

4th 0.33622 | 0.362393 1.078

3rd 0.279008 | 0.300392 1.077
100% 2nd 0.192883 | 0.20878 1.082

1st 0.080336 | 0.087935 1.095

Base 0 0

4th 0.403435 | 0.430026 1.066

3rd 0.334784 | 0.356416 1.065
120% 2nd 0.231444 | 0.247833 1.071

1st 0.096398 | 0.104458 1.084

Base 0 0
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sadl) = 5% 17 AY )
3050 §=5% $(u™) $(u")5%
10% 62.064 | 76.1945 1.228
20% |123.8768 | 148.6064 1.200
30% |185.9002 | 217.6726 1.171
50% | 309.7828 | 353.6391 1.142
100% |619.3673 | 683.646 1.104
120% | 743.2026 | 812.4279 1.093
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sadll die Ll VY 8 550 saly) ) o el aelaall o) ) el s < 40%

- i) aalanll J5F 1550 ey Lea < 29% ) Josil (médss dpil) Gla ¢ 120% Alal)

AAkaal) BHY skl die alsh A e U Aalicd) cEDY) ad 1 (9) Jaaad)

1 Gleh A (pa CilpallUaY) o

: (M) Saalg
Bm‘ r r
3313 story §=5% EW) | EWNI5%
6th 0.052464 | 0.077837 1.484
5th 0.04644 | 0.069199 1.490
4th 0.038171 | 0.056702 1.485
10% 3rd 0.028187 | 0.041207 1.462
2nd 0.01674 | 0.024009 1.434
1st 0.005847 | 0.008278 1.416
Base 0 0
6th 0.104919 | 0.15497 1.477
5th 0.092872 | 0.137867 1.484
4th 0.076336 | 0.112914 1.479
20% 3rd 0.056371 | 0.081839 1.452
2nd 0.033478 | 0.047536 1.420
1st 0.011694 | 0.016355 1.399
Base 0 0
6th 0.157348 | 0.228236 1.451
5th 0.139282 | 0.203062 1.458
30% 4th 0.114482 | 0.166302 1.453
3rd 0.084538 | 0.120497 1.425
2nd 0.050205 | 0.069973 1.394
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1st 0.017537 | 0.024072 1.373
Base 0 0
6th 0.262161 | 0.372112 1.419
5th 0.23206 | 0.331109 1.427
4th 0.190742 | 0.271149 1.422
50% 3rd 0.140851 | 0.196367 1.394
2nd 0.083649 | 0.113977 1.363
1st 0.029219 | 0.039199 1.342
Base 0 0
6th 0.524123 | 0.717616 1.369
5th 0.463937 | 0.638574 1.376
4th 0.381337 | 0.522923 1.371
100% 3rd 0.281607 | 0.378617 1.344
2nd 0.167251 | 0.219736 1.314
1st 0.058425 | 0.075575 1.294
Base 0 0
6th 0.628939 | 0.85308 1.356
5th 0.556717 | 0.759088 1.364
4th 0.457598 | 0.621631 1.358
120% 3rd 0.337923 | 0.450146 1.332
2nd 0.200698 | 0.261304 1.302
1st 0.070108 | 0.089887 1.282
Base 0 0

Jsaadl Cam

Alasin) of Jaadl Cum ¢ gaelill ail) 58 e el sl sb (10)
CAG 2alal A aladtuly 45)lie gac ) Gadll 8 3ds ale 30k I (gat uatall el

AANaal 50N cladl) v (Gilgh Adu e JUBU sl (bl 358 b :(10) Jgaal)

: (KN) aalg
sadl) 0 17 AY )
3050 §=5% $(u") $(u")I5%
10% 79.9503 | 111.5093 1.395
20% |159.9044 | 219.7488 1.374
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30% | 239.7801 | 323.3776 1.349
50% | 399.5384 | 526.48 1.318
100% | 798.9166 | 1015.258 1.271
120% | 958.6821 | 1207.77 1.260

b Ailade @ Al olaV) it jelay Gk A e WY) O Jsll ki Bas Les
550 30l ge Ly Jiyg Al SV 8 el dalasll il Moy 0 (AN cllay)
O Galshall aae cld @hUaY Ajlie Jdeb 2l L85 elld aag ¢ a3l

: ok daud e cilpall Y

A cladll 5l cas Glsha G e S Agl YN a8 (11) dsaall muasy
3Ly Jsanll P (e peday o patiall aalasl) aladnil e Al 3ab51 ladag ¢ Adbidl)
Cingl Cum ¢ piie ) Culd aalaS Al o) gas AN 58N 8015 ae Aggillall NG a8
sadll xie Jo¥) Gulall 3 24.9% (pn culilly il aeliall e eV 8 sall A

- 120% 522 xie Gl (et 3 17% ) Josil Ly Cuailiig «10% dmiaial)

LA cladl) die Glsh dand (e JUDM dpalicd) eI a8 @ (11) Jgaall

: (M) 3aals; AALaa

uf‘j;‘ story | £§=5% | &) | &@W)/5%
oth |0.133324[0.159551 | 1.197
8th |0.124035|0.147999 | 1.193
7th  [0.110301]0.131357 | 1.191
6th | 0.094564 | 0.112916 | 1.194

-~ 5th | 0.076214 | 0.0918 1.205
4th | 0.058325]0.071032| 1.218
3rd | 0.040488[0.049824 | 1.231
2nd | 0.022651 | 0.028113 | 1.241
1st | 0.00737 |0.009206 | 1.249
Base 0 0

20% oth |0.267682 | 0.317659 | 1.187
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8th 0.249041 | 0.294803 1.184
7th 0.22147 | 0.26173 1.182
6th 0.189866 | 0.22489 1.184
5th 0.153006 | 0.182584 1.193
4th 0.117074 | 0.141032 1.205
3rd 0.081258 | 0.098754 1.215
2nd 0.045451 | 0.055636 1.224
1st 0.014787 | 0.018195 1.230
Base 0 0
9th 0.401699 | 0.474729 1.182
8th 0.373728 | 0.440722 1.179
7th 0.332354 | 0.391363 1.178
6th 0.284925 | 0.336173 1.180
30% 5th 0.229607 | 0.272666 1.188
4th 0.175682 | 0.210351 1.197
3rd 0.121932 | 0.147115 1.207
2nd 0.068201 | 0.082796 1.214
1st 0.022188 | 0.027056 1.219
Base 0 0
9th 0.670424 | 0.784922 1.171
8th 0.623751 | 0.728962 1.169
7th 0.554703 | 0.647464 1.167
6th 0.475536 | 0.555976 1.169
50% 5th 0.383193 | 0.450482 1.176
4th 0.29318 | 0.347063 1.184
3rd 0.203468 | 0.24241 1.191
2nd 0.113799 | 0.136272 1.197
1st 0.037021 | 0.044492 1.202
Base 0 0
9th 1.341392 | 1.546832 1.153
8th 1.248015 | 1.437212 1.152
100% 7th 1.109865 | 1.276898 1.150
6th 0.951461 | 1.096017 1.152
5th 0.76669 | 0.886879 1.157
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4th 0.586582 | 0.682108 1.163

3rd 0.407082 | 0.475639 1.168

2nd 0.227675 | 0.267011 1.173

1st 0.074066 | 0.087086 1.176

Base 0 0

9th 1.609665 | 1.848849 1.149

8th 1.497613 | 1.717944 1.147

7th 1.331832 | 1.526381 1.146

6th 1.141749 | 1.310077 1.147
120% 5th 0.920025 | 1.059885 1.152

4th 0.703896 | 0.814957 1.158

3rd 0.488496 | 0.568132 1.163

2nd 0.273209 | 0.318865 1.167

1st 0.088879 | 0.103981 1.170

Base 0 0

e Laadlis . ddliad) ALY ol sie HUDT gac il adl) 58 a8 (12) Jsand) ela
O gl Ay gac Bl Gl 5 3 aly ) g el aeladl) alasia) of Jsaall
120% 3230 xie 17.5% ) Ly (midsiy ¢ 120% 323 xie 26%

AN il s Glsh daud e U gae Gl (all) 58 b : (12) Jgaal

: (KN) 3aalg; ditiaal

sl

) 3050 §=5% s $(u")I5%
10% 131.513 | 166.1573 1.263
20% | 263.7735 | 327.6129 1.242
30% | 395.7749 | 486.3919 1.229
50% | 660.2661 | 798.5052 1.209
100% | 1320.917 | 1559.882 1.181
120% | 1585.094 | 1861.927 1.175

il Lde U e calipall JUsN) o
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Lisiuy) cida

Ll CNENY) a8 (13) Jsaall sy 5 Gl e W e Clsall HUaY) duh
A2l sl o Gald) Jsaall DA (e Jaadl L Aabiad) 50 culadll sie dadaeY)
2alad A aladiuly il e aVEN) 8 300) ey paitie 2R3 e 0 Alaiu) Cala
Cuznidily ¢ 10% 520 2ie 30% o 5aY) Gildall 35030 ds Can gl G ¢ 5% A

. 120% s2i)) 2 18.9% A Juail

LIEHY cladl vie Wk jde U o HUaS dpalic) cIY) ad 1 (13) Jgaad)

: (M) 5aalsy Adlidal)

utﬂn story | £=5% | &) | &W")5%
12th |0.116763]0.151742| 1.300
11th |0.110585 | 0.143591 | 1.298
10th | 0.102166 | 0.132476 | 1.297
oth |0.091865 | 0.119023 | 1.296
8th | 0.080867 | 0.104915 | 1.297
7th | 0.07002 [0.091138| 1.302

10% 6th | 0.059149 | 0.077295 | 1.307
5th | 0.047957 | 0.062892 | 1.311
Ath ] 0.036559 | 0.048045 | 1.314
3rd | 0.025039 | 0.03292 | 1.315
2nd | 0.013872[0.018229 | 1.314
1st |0.004387 | 0.005762 | 1.313
Base 0 0
12th | 0.234316|0.297531| 1.270
11th |0.221924|0.281671| 1.269
10th |0.205031]0.259991 | 1.268

p— oth |0.184357|0.233614 | 1.267
8th |0.162283]0.205817 | 1.268
7th | 0.140511[0.178611| 1.271
6th |0.118691 | 0.151277 | 1.275
5th | 0.096224 | 0.122892 | 1.277
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4th 0.073345 | 0.093733 1.278
3rd 0.050226 | 0.064139 1.277
2nd 0.02782 | 0.035477 1.275
1st 0.008797 | 0.011204 1.274
Base 0 0
12th | 0.351792 | 0.439082 1.248
11th | 0.333191 | 0.415757 1.248
10th | 0.307829 | 0.383855 1.247
9th 0.276788 | 0.34495 1.246
8th 0.243646 | 0.303826 1.247
7th 0.210957 | 0.263511 1.249
30% 6th 0.178196 | 0.223019 1.252
5th 0.144462 | 0.181037 1.253
4th 0.110109 | 0.138 1.253
3rd 0.075397 | 0.094395 1.252
2nd 0.041759 | 0.052201 1.250
1st 0.013204 | 0.016483 1.248
Base 0 0
12th | 0.584008 | 0.719183 1.231
11th |0.553102 | 0.68115 1.232
10th |0.510982 | 0.629078 1.231
9th 0.459456 | 0.565386 1.231
8th 0.40446 | 0.497822 1.231
7th 0.350225 | 0.43146 1.232
50% 6th 0.295871 | 0.36483 1.233
5th 0.239899 | 0.295869 1.233
4th 0.182889 | 0.225344 1.232
3rd 0.125262 | 0.154045 1.230
2nd 0.069394 | 0.085151 1.227
1st 0.021946 | 0.026879 1.225
Base 0 0
12th 1.16759 | 1.400316 1.199
11th | 1.105795 | 1.326397 1.199
100% 10th |1.021584 | 1.225171 1.199
9th 0.918571 | 1.101204 1.199
8th 0.808622 | 0.96947 1.199
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7th 0.700195 | 0.839954 1.200
6th 0.59153 | 0.709943 1.200
5th 0.479632 | 0.575517 1.200
4th 0.365656 | 0.438199 1.198
3rd 0.250445 | 0.299502 1.196
2nd | 0.138747 | 0.165539 1.193
1st 0.04388 | 0.05225 1.191
Base 0 0
12th | 1.401357 | 1.666017 1.189
11th |1.327193 | 1.578079 1.189
10th |1.226123 | 1.457681 1.189
9th 1.102484 | 1.310221 1.188
8th 0.97052 | 1.15346 1.188
7th 0.840382 | 0.999301 1.189
120% 6th 0.709959 | 0.844569 1.190
5th 0.575656 | 0.684626 1.189
4th 0.438858 | 0.521287 1.188
3rd 0.300579 | 0.356321 1.185
2nd | 0.166519 | 0.196967 1.183
1st 0.052663 | 0.062177 1.181
Base 0 0

aanll) adl:\)]\ 4.\.;.».\ Cucaddl) dua ¢ Lﬁj‘;lﬂ\ uasj\ }S}ﬁ e:\sj M_)\SA (14) djdﬂ\ @Aﬁ LA.\:LI
- 120% 3280 vie 17.5% s 10% 323l xie 31% (e uiiall aladl) aladind o

LIB5Y cladl) sie Wilhjpde U o JUD gaslil) (all) 38 a1 (14) Jgaall

: (KN) 8aalg; ditiaal

3ol

3150 §=5% s@") | §I5%
10% 95.7791 | 125.5636 | 1.311
20% [191.9695 | 243.724 1.270
30% |288.1104 | 358.4539 | 1.244
50% |479.1129 1584.1143| 1.219
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100% |958.0082 | 1135.25 1.185
120% | 1149.733 | 1351.305 1.175

sl de dad e cilgal) GURY) o

(15) Jsaall (mpmy o ¢ il jie dused (e Cilall U Ay 3 (B Ll dsliie IS0
o ially il el e Ayl e Adbiad) clag) vie U Aahll CYERY) o8

55l die Lap¥ (adlin cVEY) a8 8 5ol A o Giladl Jpand) DA e Jaadls
Ko laa ¢ e Gualdl) Gulal) xie 4.7% s J¥) @l vie 13% o 10% 23030

oaliail ae Bl A b all Jaadls L . Gaalshall gl e il sl il il
- 120% 528 xie J¥) @l 3 10% () 5ol A ciliay s 305050 530

LINY cladl vie Wl jde dwad (e JUDU dsalicd) N EDY) 28 0 (15) Jsaad)

: (M) asls; Adlidal)

u\jﬁn story | §=5% | &) |&w")I5%
15th | 0.100166 | 0.104834 | 1.047
14th [0.095468 | 0.09968 | 1.044
13th | 0.08962 [ 0.093451| 1.043
12th | 0.082842[0.086342 | 1.042
11th |0.075704 | 0.078887 | 1.042
10th | 0.068692 | 0.071684 | 1.044
10% oth [0.061677[0.064579 | 1.047
8th | 0.05442 [0.057235| 1.052
7th [ 0.046967 | 0.049622 | 1.057
6th [ 0.039399 [ 0.041842 | 1.062
5th | 0.031822 [ 0.034067 | 1.071
4th  ]0.024102 | 0.026119| 1.084
3rd | 0.016307 | 0.017934 | 1.100
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2nd 0.008802 | 0.009828 1.117
1st 0.002698 | 0.003052 1.131
Base 0 0
15th | 0.189798 | 0.207972 1.096
14th |0.180742 | 0.197766 1.094
13th | 0.169558 | 0.185397 1.093
12th | 0.156709 | 0.171295 1.093
11th |0.143234 | 0.15652 1.093
10th |0.130044 | 0.142226 1.094
9th 0.116878 | 0.128109 1.096
20% 8th 0.10327 |0.113518 1.099
7th 0.089293 | 0.098411 1.102
6th 0.075093 | 0.082986 1.105
5th 0.060862 | 0.067562 1.110
4th 0.046295 | 0.051767 1.118
3rd 0.03146 | 0.035498 1.128
2nd 0.01705 | 0.01942 1.139
1st 0.005242 | 0.006021 1.149
Base 0 0
15th |0.283212 | 0.312552 1.104
14th | 0.269673 | 0.29729 1.102
13th | 0.252968 | 0.278735 1.102
12th | 0.233792 | 0.257547 1.102
11th |0.213694 | 0.235339 1.101
10th |0.194028 | 0.213813 1.102
9th 0.174404 | 0.19252 1.104
30% 8th 0.154123 | 0.170512 1.106
7th 0.133292 | 0.14775 1.108
6th 0.112125 | 0.124525 1.111
5th 0.090908 | 0.101296 1.114
4th 0.069181 | 0.077519 1.121
3rd 0.047033 | 0.053079 1.129
2nd 0.0255 | 0.028996 1.137
1st 0.007842 | 0.008978 1.145
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Base 0 0
15th | 0.472527 | 0.515952 1.092
14th | 0.449948 | 0.490847 1.091
13th |0.422084 | 0.460275 1.090
12th | 0.390091 | 0.425336 1.090
11th | 0.356556 | 0.388682 1.090
10th | 0.323737 | 0.353077 1.091
9th 0.290984 | 0.317795 1.092
50% 8th 0.257137 | 0.281324 1.094
7th 0.22237 | 0.243657 1.096
6th 0.187046 | 0.205277 1.097
5th 0.151639 | 0.166906 1.101
4th 0.115387 | 0.127643 1.106
3rd 0.07844 | 0.08733 1.113
2nd 0.042524 | 0.047666 1.121
1st 0.013077 | 0.014747 1.128
Base 0 0
15th | 0.941663 | 1.018647 1.082
14th | 0.896611 | 0.969329 1.081
13th |0.841044 | 0.90915 1.081
12th | 0.777282 | 0.840293 1.081
11th |0.710471 | 0.767938 1.081
10th | 0.645105 | 0.697427 1.081
9th 0.579884 | 0.627389 1.082
100% 8th 0.512487 | 0.554983 1.083
7th 0.443256 | 0.480337 1.084
6th 0.372912 | 0.404431 1.085
5th 0.302397 | 0.328615 1.087
4th 0.230172 | 0.251092 1.091
3rd 0.156517 | 0.171614 1.096
2nd 0.084874 | 0.093568 1.102
1st 0.026106 | 0.02892 1.108
Base 0 0
15th |1.128759 | 1.217709 1.079
120% 14th | 1.074737 | 1.158831 1.078
13th |1.008117 | 1.086961 1.078
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12th | 0.931685 | 1.004692 1.078
11th | 0.851606 | 0.918194 1.078
10th |0.773265 | 0.83383 1.078
9th 0.695101 | 0.749983 1.079
8th 0.614331 | 0.663296 1.080
7th 0.531363 | 0.573965 1.080
6th 0.447059 | 0.483173 1.081
5th 0.362549 | 0.392522 1.083
4th 0.275981 | 0.299864 1.087
3rd 0.187685 | 0.20491 1.092
2nd 0.101783 | 0.1117 1.097
1st 0.031309 | 0.034519 1.103
Base 0 0

saill G ae Wil e ded o U aclill (il 358 o8 (16) Jsaadl Gy
11.8% a 17.6% (e (asds 32 A o Galadl Jaall A e Jaadlsy . a3l
- 120% s 10% e 50 3250 50l ae

LIELY cladl sie Wb jde dwad (e JUDU (g20 @Y (all) 558 a8 : (16) Jsaad)

: (KN) 3aal; ditiaal)

|

SRR §=5% ) | E")5%
10% | 80.3117 | 94.4229 1.176
20% | 157.446 |185.3745| 1.177
30% |235.7438 2754018 | 1.168
50% |393.0469 | 451.3087 | 1.148
100% | 785.1062 | 882.3935| 1.124
120% |941.7489 | 1052.679| 1.118

b LS il Gt (e Banle DU e
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4 larall g Aiaall dpuigl) a glad) Abeles uaaa drala dlaa
@agalad) el o A )Y ad 4 2025 ale 8 aal) 47 alyal)

SESKWEACRPOC RO RPN PR PG S I A R KA g U |
eV Ay sl al ae A3l ¢ gac ) Gl (g8 NG ad 8505 E(u')
&= 5% Al aelas A (a8l e daitiall At Glhl e

S 05 il aelanll Ll o iy Lee ¢ ABIY 5080 5255 e Lagys @ydll 1a il
Ayl VI 8 LT ¢ Bagane Aladl) pe L) 0688 e Al BV b Lagung
- owaal) aelaall B e J Lee Slasall s JadSU) Sl maay

oy OSEJS S5 (4 T e Gkl axe) g lapY) AL A of Baadl -2
. 10% 528l xie 38.4% ) il 558 850030 dast iy s alal) Ao

die 17.6% U sall) s cilias Gum ¢ Lagys Y1 138 (it ¢ 3alshal) dae 5005 aa
Ol Galshll aae 3aL) ):ﬁta Oi L ey &y EJUQ e dled (e DU 30ll i
AU BB 5t ae 0sSs ST GO Lady ¢ L ol

o S e il il 3083 e (g3 ) (a8 Aaiis 30l ) Jgoal) padl
s Al sadlly Balghll dae

pglilly il MalAE) illay gael8l) Gall) g o @AY 1(17) Jsaad)

A1 510 s Sl e

1 2 3 4 6 9 12 | 15
10% 1.38411.399|1.343(11.228|1.395|1.263|1.311|1.176
20% 1.324 | 1.353 | 1.308 | 1.200 | 1.374 | 1.242 | 1.270 | 1.177
30% 1.291 |1.324 |1.289 | 1.171 | 1.349 | 1.229 | 1.244 | 1.168
50% 1.244 [1.277 | 1.264 | 1.142 | 1.318 | 1.209 | 1.219 | 1.148
100% 1.180 | 1.216 | 1.227 | 1.104 | 1.271 | 1.181 | 1.185 | 1.124
120% 1.166 | 1.199 | 1.218 | 1.093 | 1.260 | 1.175 | 1.175 | 1.118
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4 larall g Aiaall dpuigl) a glad) Abeles uaaa drala dlaa
@agalad) el o A )Y ad 4 2025 ale 8 aal) 47 alyal)

gl () Lyguia Gaaall BN Jacl] Apalae ) 50all (g Jayss Apaly) Ale £ )@
il 2elal) oy Apaganail adl) 8 52l laie Jiay Al M Jalaalls Gy dp3lal)
s Al Alaleally ALY 538 Caiagiy culil
m = —3.7773(U, /9)* + 3.4389(U, /9)* — 1.2147(U, / 9)
+ 0.3455 ... [1]
& alae) o Cumy 21K 2las Lo e Jpeand) S ALl 20 Pla (e by
dalaia 5yl 2ala3 Lausi alaie by Julaill o5 Jla 8 eSlial) pa yliie el Jamy Cogas ol
Al gl
§eqg = 0.05x (1 —m) ...[2]

Al b 3l i) SURY) Jidas 5 AL 38 alasiu) 2K (e s Cangs
. 0.199 5 0.014g 5 0.07g AWLH ol vic [4] A, Lnayal

Gilsh By (i e lge mlusal) i) e (ssie DUl e Ble g Gagaall Y
dsaall 1/3.33 (ulie; Goludl JUaY1 sl S ¢ ((SM chilaaly 3.5m Gulshall ¢ s )
Agtighl ala) [7] JS30 edays sjisiall 3l5a¥) gl 5)% e caulihy (griie zisar o
Loyl z 3 gaill

(3+3) Jsh by daluses (105 MM (ajpally 150 mm g i)V ) calS saaey) phali
- 50mm Glaeliy 4mm hd aje molidg 4mm L

e (50+105+50) 5 g lay) ((90+60) Wl Tee (i culS sl 2818 adalis

cabeall Wiy ¢ Joha malos€ 4mm - ks, (7Top+5Bottom) oS séall dshaiay Yilsall malud
- 50mm Glae iy 4Amm plady (IS iyl
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