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Comparison Studies of the Effectiveness of Base
Isolation Systems (Friction and Rubber) with Shape
Memory Alloy Dampers (SMAs) to Improve the
Seismic Response of Isolated Buildings

ABSTRACT

Increased resistance to earthquake forces is not always a desirable
solution for buildings which house contents that are irreplaceable or
simply more valuable than the actual primary structure (eg
museums, data storage Centre's, etc.). Base isolation and seismic
dampers can be employed to minimize inter-story drifts and floor
accelerations via specially designed Isolation and dampers System
at the structural base, or at higher levels of the superstructure.

In this research we'll examine the response of isolated buildings
using the flag-shaped hysteretic behavior of Shape Memory Alloys
(SMASs) can be conveniently used for developing efficient isolation
systems consisting of Lead-Rubber Bearings (LRB), Flat Sliding
Bearings (FSB), and compared with the response to the isolated
buildings with (LRB+FSB), about providing energy dissipation
without implying residual displacements.

We will conduct seismic analysis of the twenty-story building
height Where we'll as a way "TIME HISTORY ANALYSIS", with
help of SAP2000 v22, and using a registry timetable for earthquake
(El-Centro).

Numerical simulation results indicated that developing the base
Isolation system (LRB + FSB) by using shape memory alloy wires
((SMAs)) as a re-centering damper can reduce structure’s
displacement, Base shear, Drift flow response effectively «with
increase the Story

Consequently, it is considered as a very effective solution to use
shape memory alloy with the protection and isolating systems
about earthquakes effects on structures and buildings.
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KEYWORDS: Seismic isolation, Shape memory alloys, Super
elasticity, basement isolation, Residual roof displacement, drift.
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The effect of the density and distribution
of crown shaped punches on the
behavior of the composite slabs under

static vertical loads

Ssafa Ali (V Moaid Subh ?

Abstract: The composite slabs consisting of the concrete part
and the steel plate have been used since ancient times, which are
connected with each other through various communication
elements that secure joint work. This research introduces an
innovative technology of connecting with innovative connections,
which are very small cuttings in the bodies of steel plates as an
alternative to the traditional embossments that were Provides
partial contact between concrete and steel plates.

In this study, the finite element method and the nonlinear analysis
that takes into account the nonlinearity of the material were used.
A part of chord is modeled for the composite slab and then
generalizing the results to the composite slab completely, this
process showed high accuracy in matching the results, simplicity in
modeling and speed in the analysis, the study also examined the
effect of changing the density of punches on the ability of
composite slabs under static concentrated vertical loads.
This research shows that replacing traditional embossments with
coronary punches leads to an increase in the bending and shear
ability of the composite slab and that there is a possibility to
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reduce the density of the punches in a certain area of steel plate
while maintaining the same behavior for composite slab.

Keywords: Composite Slabs — Vertical loading — Finite Element
Method — Non-Linear Analysis.

(1) Master Student at Structural Department in Faculty of Civil
Engineering — Damascus University.

() Assistant Professor at Structural Department in Faculty of Civil
Engineering — Damascus University.
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Water balance of Qattinah Lake

Abstract

The study relied on the GIS program to study the drainage basin
and runoff, and most of the components of the water balance were
calculated. Whereas, the index number of the drainage basin
formed by the incoming lateral runoff of Qattinah Lake was
determined, CN = 42, and the lateral runoff coefficient was
estimated at 17%, and previous studies differed in determining its
value. The study showed that water losses through evaporation
and leaching account for about 30% of the value of water imports,
and thus the need to find feasible solutions to reduce evaporation
from Lake Qattinah, and to develop agricultural plans appropriate
to the reality of the available quantities of water in Lake Qattinah
in light of the inability of water imports to meet the required
needs.

Key words: water balance, Qattinah Lake, surface runoff.
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The Effect of Columns Strengthening Using Concrete Jacket
Technique on the Seismic Behavior of the Reinforced Concrete One
Bay Frame Structures

Abstract

The main objective of this study is to investigate the effect of
columns strengthening using concrete jacket technique on the
seismic behavior of the reinforced concrete one- bay frame
structures not designed for seismic forces .

The frames were designed on vertical loads according to the
requirements of the Syrian Arab code , and then analyzed
nonlinearly with applying a base shear force increasing gradually
from zero until reaching the maximum force , after distributing it to
the stories levels according to the masses distribution.

The models took into account the change of the number of stories
from one to four , the change of jacket thickness , and the ratio of
concrete compressive strength of the jacket to the concrete
compressive strength of original section .

The results showed the efficiency of the concrete jacket in
increasing the lateral resistance , reducing the horizontal
displacements , and reducing the period of vibration for the studied
models , whereas this efficiency increases by the increase in both of
the thickness and concrete compressive strength . On the other hand
, the efficiency will decrease by increasing the number of stories .

KEYWORDS: Concrete Jacket — strengthening — Reinforced
concrete columns .
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ilagliall §aainall o) : (3-2) Jgaal

f'co f,Cj f’Cj

f'cq

20 Mpa 18 Mpa 0.9
20 Mpa 1

22 Mpa 1.1

24 Mpa 1.2

26 Mpa 1.3

28 Mpa 1.4

30 Mpa 1.5

gsad Meal Wl fc = 20 Mpa <ol iyl b axiial o5l daslie

. fy = 360 Mpa \sé 3Nl

Ol a)l e Bl sa ds el zilall JS A Gl cul ol slaie) X
coAea IS A 12 mm ld

ALl Nseall e et &5 ilshall (e Guee 230 S ie bl £ 3
sl Vo sacli (o 558 Gkt e GladY Lelidat o ¢ [5] (gypmdl apall 2550 Ui
Ly Galshall e 530 JS (8 Loy s AnalacW) 358l ia jall (ge Ly

C IS 6 ae iy

Y gz Slail dpayal) adalially ¢ cNVganll ¢ 2l eaa s AN JIEY)
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Baa) g Aaily Aatucall 4 gl cul JUaD A1S150 & gladl (B A gl Ganall) A aladiuly BaasY) Ay ghs il

Orignal Section of column

;/ 4012
- / =
s

G..JJA..\: (3—1) BLWA| B " o
oanalll Jualii gy il s =
i N cos 180 mm

Ag98l 8 addiual) i) . . o1

A

- by Baesi

. b+24 .
2@14 Nl=16.2 Kn
7 Nd=2g.4 mi ¢ NA=744 Kn
[ CO6/180 mm stmacas e
= e 2®14 L i L i ;Q—l‘» L i L i l qiA=321.112 Kn/m!
— - |

S@C {'l (]

3.5m

4012

[ a 5014

60

. S 3.9m
sec -1l v base

28

aaly gilay Y] 7 alail Lulisy) Jualinl) @ (3-2) Jedl
Y 1id ;
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asalal) laslei a3 A Y G aija 2021 ple 14 23l 43 Alaal) Cal) daaly dlaa

2014
RN
B4 . B )
< CO6/180 mm Nad==zg.4 KVLJ’ i NA=74.4 K
o oor14a Y v b4 d v b4 3 yamzessknim
30 v2 é 47 Jz 47 é é 47 Jz é é é qoi=31 .15:2 Kin/m!
sec - | | == ( [
f I I | ol
4 =
4012 3
{ [ vt 4t b b 4 b by
- o1s v I S B N .
60 h
sec -1l =
! [ [ [
vy 1.y g
3014 Cel
gil: [ /7C®6/180mm
[ ] « 3@14 7 7 7 7 7 7
30 3.9m
bas
sec (-1 S

Cftally ) g dlail AuLidy) Jpaldall : (3-3) Jsd)

2014 Lorimre=en
I Mo ==2.4 KM‘L
= ICO6/180 mm
- [ ? v % % 4 4 4 %
—~< 2014 A S )
50 o =
sec -1 ' [ = '
R . | I
3014 1 b=
= ~ b 55
:;I [ ?C(Z}G/ISOmnﬂ v % % 4+ 4 % % % 4 4
| - 1133331733
50 YZ . . >
sec =ttt W ol 4 Yoy
7 =
30914 J J =
= 2014 S S S S S S S S
= E/ *lcos/180 mm . 2 A M A A R
223014 — —
50
sec V-1V " " " v =
B . RS S i
412
[ 1. e
sec =11 ~ bace

sk U by ¢ el LuLady) Jualdal : (3-4) Jsil
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Baa) g Aaily Aatucall 4 gl cul JUaD A1S150 & gladl (B A gl Ganall) A aladiuly BaasY) Ay ghs il

%I [ 7 co6/180 mm i bl —= w
slor1a B N N N N N B N
30 Y . H‘J -
scec (-1 "‘L j&' "‘L j\'
1012 =
I [ E.T /jSQ,M y v,vL‘L‘L‘Li#VLVL'va
sec (-1l 'At”””j{ ':‘L,,,,,,E
3014 =
= B + =
o 7 CH6/180 mm
< S S A A A A A A A A 4
23014 1
30 [ )
sec (=111 ot et
=
3014 T N =
{E".Z‘Z’“‘ I 1] 111711
e CO6/180 mm v 2'7
23014 =
50
sec -V Yool IR
4D 14 s
2314
g:[ ~ <
414 3.9 m
35
v base
sSec A\ —

Galsh ab ) 7 3l Aliay) Jualidl) : (3-5) gl
1) pilis -4
lie Cai G ¢ Agynal) g 3lall Qs il B g yeall Jylanll s
D35 ¢ Bsill aded Jilaall JEY) ¢ Apakae) 358l (e 75% i s dylall 5
Al J8 aall HUSY) 2 3sad ae dggiill aey Y)Y

oaill 558 G Jay Alls ¢ g yaall 7 3lall o1V Clinie sy Dby JS
WY esaie el o) Qs sac
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gagalad) Glasde a2

A ) Gud ai e 2021 e 14 Al 43 Alaall ) daaly dlas

Basly daiby aaly Gallay Uy g 3lad (ulat il : (4-1) Jgaal

: g gl chUy) zili: 4-1

]{Z Voase (KN) | T1(Sec) | Uxeop(mm) | Ux, i
v, | Ux, | T,
orignal 23775 | 0.696 13.391
F10-18 | 0.9 | 8895 | 0.2665 7.217 3.741 | 0539 | 0.383
F10-20 | 1 90.825 | 0.2557 6.781 3.820 | 0.506 | 0.367
F10-22 | 1.1 | 92475 | 0.246 6.379 3.890 | 0.476 | 0.353
F10-24 | 1.2 | 94.05 | 02375 6.021 3.956 | 0.450 | 0.341
F10-26 | 1.3 | 9555 0.23 5.704 4.019 | 0.426 | 0.330
F10-28 | 1.4 96.9 0.223 5.411 4.076 | 0.404 | 0.320
F10-30 | 15 | 9825 0.216 5.150 4132 | 0.385 | 0.310
F15-18 | 0.9 | 126.975 | 0.192 4.862 5.341 | 0.363 | 0.276
F1520 | 1 | 130.425 | 0.184 4539 5486 | 0.339 | 0.264
F15-22 | 1.1 | 13365 | 0.176 4.257 5621 | 0.318 | 0.253
F15-24 | 1.2 | 136575 | 0.169 4.005 5.744 | 0.299 | 0.243
F15-26 | 1.3 | 1395 0.163 3.788 5.868 | 0.283 | 0.234
F15-28 | 1.4 | 14235 | 0.158 3.597 5987 | 0.269 | 0.227
F15-30 | 15 | 1452 0.153 3.431 6.107 | 0.256 | 0.220
F20-18 | 0.9 | 177.675 | 0.146 3.605 7.473 | 0.269 | 0.210
F20-20 | 1 183.75 | 0.139 3.371 7.729 | 0.252 | 0.200
F20-22 | 1.1 | 1896 0.133 3.173 7.975 | 0.237 | 0.191
F20-24 | 1.2 | 1953 | 0.1275 3.004 8.215 | 0.224 | 0.183
F20-26 | 1.3 | 200.85 | 0.123 2.857 8.448 | 0.213 | 0.177
F20-28 | 1.4 | 206.25 0.12 2.728 8.675 | 0.204 | 0.172
F20-30 | 1.5 | 2115 0.115 2.613 8.896 | 0.195 | 0.165
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300 orignal
——F10-18
——F10-20
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Gy Y 73l Ve — UXpgy 8080 ciliinte 4504 1 (4-1) Joil)
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ASLaws 345 Ay sl Cilialge Gaeen G 1l ALl cilisiall JA (e
b b i Lo bl (i aglia ) 4 g aglia A Balys ¢ sl
oty 2y Gl s 5aas Aatidy Aalusall A giad) U dilall daslaall 50l

. 889.6% i 374.1% o cansls

oty By yal) LY ) o el g8V YY) (il 8 Al el S
61.71% cp consis Sf5aY1 50 (mddis « 80.48% ia 46.1% s cansls
. 83.48% _ia
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p il Uy zalad :4-2

Oy iUy 7 3lad Julad il £ (4-2) Jgaad)

Vyase (KN) | T1(Sec) | Uxiop(mm) Ux;

f'co

=
IS

Ux,
orignal 19.275 1.935 65.816

F10-18 | 0.9 62.025 0.814 29.731 3.218 | 0.452 | 0.421

F10-20 1 63.45 0.781 28.008 3.292 | 0.426 | 0.404

F10-22 | 1.1 64.725 0.752 26.450 3.358 | 0.402 | 0.389

F10-24 | 1.2 65.85 0.725 25.035 3.416 | 0.380 | 0.375

F10-26 | 1.3 66.9 0.701 23.764 3.471 | 0.361 | 0.362

F10-28 | 1.4 67.875 0.679 22.612 3.521 | 0.344 | 0.351

F10-30 | 1.5 68.775 0.66 21.559 3.568 | 0.328 | 0.341

F15-18 | 0.9 87.75 0.587 20.036 4553 | 0.304 | 0.303

F15-20 1 90.075 0.56 18.686 4673 | 0.284 | 0.289

F15-22 | 1.1 92.25 0.537 17.713 4.786 | 0.269 | 0.278

F15-24 | 1.2 94.275 0.516 16.507 4891 | 0.251 | 0.267

F15-26 | 1.3 96.15 0.5 15.607 4988 | 0.237 | 0.258

F15-28 | 1.4 97.875 0.481 14.807 5.078 | 0.225 | 0.249

F15-30 | 1.5 99.75 0.466 14.141 5.175 | 0.215 | 0.241

F20-18 | 0.9 121.35 0.445 14.819 6.296 | 0.225 | 0.230

F20-20 1 125.175 0.424 13.834 6.494 | 0.210 | 0.219

F20-22 | 1.1 128.775 0.406 12.992 6.681 | 0.197 | 0.210

F20-24 | 1.2 132.375 0.389 12.288 6.868 | 0.187 | 0.201

F20-26 | 1.3 135.825 0.375 11.675 7.047 | 0.177 | 0.194

F20-28 | 1.4 139.125 0.362 11.133 7.218 | 0.169 | 0.187

F20-30 | 1.5 142.35 0.35 10.656 7.385 | 0.162 | 0.181
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200 orignal

——F10-18

180 ———F10-20
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£ 10 o
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Ol i UsY) gz 3lail i Ual) YY) A5a : (4-4) e

147



Baa) g Aaily Aatucall 4 gl cul JUaD A1S150 & gladl (B A gl Ganall) A aladiuly BaasY) Ay ghs il

ASlaws 3Ly DA (e dsiil) licalge Grnt B aadl 45l clisiall DA (e
b paluy s LaY) adaiall (g Aaglie ) 45 Galie st a5 ¢ el
Cangl i iy (pialdag saals daidy dalical) 4 il <ol WU dilall 2o laall 305

. 738.5% s 321.8% o

Gty A p2all Uy ) oz Sl A1 VY (aas b Ayl Caealis LS
in 57.9% on oty EAY) s (i ¢ 83.8% a 54.8% 0 cunsli
. 81.9%
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gagalad) Glasde a2

A ) Gud ai e 2021 e 14 Al 43 Alaall ) daaly dlas

P ok SO @ UaY) zalai :4-3

Galoh Ay Uy g dlad Julad il : (4-3) Jgaad

]{Z Voase(KN) | T1(Sec) | Uxeop(mm) |y U, i
v, | Ux, | T,
orignal 16.448 4.24 177.838
F10-18 | 0.9 | 50.250 1.61 74.1982 | 3.055 | 0.417 | 0.380
F10-20 | 1 51.750 1.548 70.6068 | 3.146 | 0.397 | 0.365
F10-22 | 1.1 | 52.500 1.49 66.0065 | 3.192 | 0.371 | 0.351
F10-24 | 1.2 | 53.550 1.44 62.6723 | 3.256 | 0.352 | 0.340
F10-26 | 1.3 | 54.075 1.388 58.8715 | 3.288 | 0.331 | 0.327
F10-28 | 1.4 | 54.750 1.345 55.8069 | 3.329 | 0.314 | 0.317
F10-30 | 1.5 | 55.650 1.306 53.4657 | 3.383 | 0.301 | 0.308
F15-18 | 0.9 | 69.825 1.165 | 49.0879 | 4.245 | 0.276 | 0.275
F1520 | 1 71.700 1.112 | 458071 | 4.359 | 0.258 | 0.262
F15-22 | 1.1 | 73500 1.065 | 43.0204 | 4.469 | 0.242 | 0.251
F15-24 | 1.2 | 75.075 1.024 | 404924 | 4565 | 0.228 | 0.242
F15-26 | 1.3 | 76.650 | 0987 | 383373 | 4.660 | 0.216 | 0.233
F15-28 | 1.4 | 78.000 | 0954 | 36.3185 | 4.742 | 0.204 | 0.225
F15-30 | 1.5 | 79.350 | 0924 | 345613 | 4.824 | 0.194 | 0.218
F20-18 | 0.9 | 96.000 | 0.886 | 35.8804 | 5.837 | 0.202 | 0.209
F20-20 | 1 98.925 | 0843 | 334304 | 6.015 | 0.188 | 0.199
F20-22 | 1.1 | 101.625 | 0.806 | 31.3283 | 6.179 | 0.176 | 0.190
F20-24 | 1.2 | 104.175 | 0774 | 295183 | 6.334 | 0.166 | 0.183
F20-26 | 1.3 | 106.725 | 0.745 27.9856 | 6.489 | 0.157 | 0.176
F20-28 | 1.4 | 109.125 | 0.719 26.6232 | 6.635 | 0.150 | 0.170
F20-30 | 1.5 | 111.450 | 0.696 25421 | 6.776 | 0.143 | 0.164
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orignal
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. Gish
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o
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sl Glasde a3 a1 ) Gl aise 2021 ale 14 3al) 43 Aaal) Gl daals Alaa

ASlaws 3Ly DA (e dsiil) licalge Grnt B aadl 45l clisiall DA (e
b paluy s LaY) adaiall (g Aaglie ) 45 Galie st a5 ¢ el
oy (alsha EO g Ban s dacidy daliedd) A gind) el UaDU dnlad) 4 slaall 30l

. 677.6% S 305.5% ou gl

Cansiy g paall Uy ) - 3latl 8Y) VY] (mddd b sl Cuale LS
e 02% oo Y] e iy ¢ 85.7% Ja 58.3%hm caagls
. 83.6%
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: (&leh Q—ui-' Uy z i :4-4

Ghlsh gl ChUY) g dla Jalas il < (4-4) Jssad)

fj’ Vase (N | T1(Se0) | UniopCmm) |y | uy, | 1,
i, | Ux, | T,

Original 17.025 6.387 331.439
F10-18 0.9 47.775 2.750 157.694 2.806 | 0.476 0.431
F10-20 1 48.900 2.650 149.885 2.872 0.452 0.415
F10-22 1.1 49.875 2.555 142.561 2.930 | 0.430 0.400
F10-24 1.2 50.625 2.470 135.301 2.974 | 0.408 0.387
F10-26 1.3 51.375 2.398 128.942 3.018 | 0.389 0.375
F10-28 1.4 52.500 2.340 124.692 3.084 | 0.376 0.366
F10-30 1.5 52.950 2.270 118.624 3.110 | 0.358 0.355
F15-18 0.9 62.400 2.077 109.746 3.665 | 0.331 0.325
F15-20 1 63.375 1.986 101.322 3.722 0.306 0.311
F15-22 1.1 65.400 1.906 96.384 3.841 0.291 0.298
F15-24 1.2 66.675 1.830 90.797 3.916 | 0.274 0.287
F15-26 1.3 68.100 1.770 86.270 4.000 | 0.260 0.277
F15-28 1.4 69.450 1.713 82.230 4.079 0.248 0.268
F15-30 1.5 70.650 1.660 78.472 4,150 | 0.237 0.260
F20-18 0.9 83.325 1.606 81.077 4894 | 0.245 0.251
F20-20 1 86.175 1.530 76.107 5.062 0.230 0.240
F20-22 1.1 88.800 1.465 71.766 5.216 | 0.217 0.229
F20-24 1.2 91.200 1.407 67.908 5.357 0.205 0.220
F20-26 1.3 93.450 1.355 64.493 5.489 0.195 0.212
F20-28 1.4 95.475 1.309 61.370 5.608 | 0.185 0.205
F20-30 1.5 97.500 1.267 58.656 5.727 0.177 0.198
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140 orignal
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ASlaws 3Ly DA (e dsiil) licalge Grnt B aadl 45l clisiall DA (e
b paluy Cosn Lol adaiall (g Aaglie ) 40 g Aol Lo 52l ¢ el

Canaiy Galsha afs Banly Aaidy Aalisal) A il hUDU dasilall o gliall 30l
. 572.7% s 280.6% (0 Cang)si

oty g paall Y o Slail ALY ) V) bl 8 skl Craal LS

n 56.9% oy 1Y) g0 Lmsidis ¢ 82.3% a 52.4% o il

. 80.2%

H(4-5) sadl b mnge sn LS Gilshall DS 3 Y] Jilad il Gaili

Canad ¢ dgilal) daglial) saly) Ao Ayl LAl Alea s (4-5) Jaaad
Ly pial) Zalaill i) SIEAY) 90 (anday ¢ AEHY) DY)

b oailll e b oailll e
bA:T:.\L_D” ‘)‘ASA N N .
fc; A8l - A Agdy) @) |l )Y e
— Galshall aae s dnilal) e glaal) . ' - )
f'co sl | T zhselll VB | Y s A
gl Jd £ 3sadl )
Ll Jé dyill U8 g 3sail
10cm | 374.1%-415.3% | 46.1%-61.5% 61.7%—69%

1 15cm | 534.1%-610.7% 63.7%74.4% 72.4%-77.8%
20cm | 747.3%-889.6% | 73.1%-80.5% 79%-83.5%
10cm | 321.8%-356.8% | 54.8%-67.2% | 57.9%—65.9%

2 15cm | 455.3%-517.5% | 69.6%-78.5% | 69.7%-75.9%

0015 20cm | 629.6%-738.5% | 77.5%-83.8% 77%-81.9%
o 10cem | 305.5%-338.3% | 58.13%—69.9% 62%-69.2%

3 15cm | 424.5%-482.4% | 72.4%-80.6% | 72.5%-78.2%
20cm | 583.7%—677.6% | 79.8%-85.7% | 79.1%-83.6%
10cm | 280.6%-311% 52.4%-64.2% | 56.9%—64.5%

4 15cm | 366.5%-415% 66.9%-76.3% 67.5%-74%
20 cm | 489.4%-572.7% | 75.5%-82.3% | 74.9%-80.2%
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10
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Four Stories - One Bay Frame Model
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Four Stories - One Bay Frame Model
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Four Stories - One Bay Frame Model
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f’CO min tmin f’CO min tmin
0.9 10cm 0.9 10 cm SA
0.9 10cm 0.9 10cm SB
0.9 10 cm 0.9 10 cm SC 0.075
0.9 10cm 0.9 10cm SD
0.9 10cm 0.9 10cm SE
0.9 10cm 0.9 10cm SA
0.9 10cm 0.9 10cm SB
0.9 10cm 0.9 10 cm SC 0.15
0.9 15cm 0.9 10 cm SD
1.3 15cm 0.9 10 cm SE
0.9 10cm 0.9 10 cm SA
1.1 10cm 0.9 10 cm SB
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0.9 20cm 0.9 10 cm SE
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0.9 15cm 0.9 10 cm SB
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0.9 10 cm 0.9 10cm SA
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1.1 10 cm 0.9 10 cm SC 0.075
1.3 15cm 0.9 15cm SD
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