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The impact of hybridization on the design
of contemporary museums

Research Summary

The research deals with the definition of the history and concept of
crossbreeding and related terminology, and its entry into the field of
architecture in the Middle Ages and the modern era leading to
contemporary architecture, and the study of the different goals of
following the crossbreeding method in designing museums such as
expansion and construction next to historical buildings, and the study
of developments that occurred in the form and external composition of
historical museums To which a hybrid contemporary layer was added.
In this context, the research presents the type of relationship between
the new contemporary buildings and the neighboring historical
buildings, by shedding light on international and Arab experiences and
the importance of hybridization in forming an element of attraction for
visitors and achieving functional goals and taking into account the
neighboring historical buildings, whether with the survival of
contemporary museums as strange hybrids on site, or which Add
importance and control to the historical site, and benefit from these
experiences in designing contemporary museums in the historical areas
of Syria.

Key words: Contemporary museums —Hybridization - historical
neighborhood - historical buildings — configuration - formation.
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Developing artificial intelligence models

to predict the strain of FRP strips used in
strengthening RC beams

* Dr Issam Nasser **Dr Bassam Hwaija *** Tharaa Mubarak

Abstract

Experimental and analytical studies on Near-surface mounted FRP has
proven the importance and efficiency of this technique in strengthening
RC beams but determining the effective strain for FRP strips is the main
problem in this technique. In this paper, a soft computing technique based
on fuzzy logic approach (FIS) and another software system based on the
principle of artificial neural networks (ANN) will be used in this study, in
addition to a hybrid system between the two previous approaches, which
is the adaptive neural fuzzy inference system (ANFIS) to predict the
effective strain of FRP strips used in strengthening RC beams in bending
by NSM technique. The results of this study showed a strong correlation
between the experimental values of effective strain and the ANFIS
system values, where the correlation coefficient value R=0.9854 affirms
the performance of the ANFIS model, this model demonstrated the
superior predictive accuracy and capability of generalization over the
fuzzy logic and artificial neural network (ANN) approaches where R?
=0.971 and RMSE=0.0457 was achieved with ANFIS whereas the RMSE
value for the other systems did not exceed 0.08526.

Key words: strengthening, FRP strips, Near surface mounted, effective

strain, ANFIS, ANN, FIS

*Profssor, Department of Structural Engineering, Faculty of Civil Engineering, Tishreen
University

**Profssor, Department of Structural Engineering, Faculty of Civil Engineering,
Tishreen University.
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saclsll bl e (NSM) dgsind) ddaxil) dida 8 a0lal (e CFRP a0l
Slsall 458 e Al A3haS Can i) Sy LAalial) dugind) lall 080 Jlase
[ whadl e Gualll

daply CFRP =ihiy shsiall dngill Silall o dppadl coluhal) el
G Aaluall Lgiall ihall Laajall 3ysial) & Adagale 30l sl pea Buall
sl il A e salpl o3 adiady (100% yle Lo L 2Ll o3a il
IS pd Cun (Pleq) gelull LISal) duill 28y ST Jinars FRP dyiill 5ale 40
A daally Jdll sgiill fp dayy <¥alee  Khalifa [3] Barros [2]
Giliay G Ayl wihal Jadll opiall Jef Log 4@ oda cujelal LS ¢ pplucil
Lsil) wihal JGdll spdnll mil oy A5G (62%-91%) ) la L )
Jshs Ol Aasliad o WS L[2,3,4] o)l Guallls dpgiil) diph ae d5)lha
[5,6] sl il Jladl) opiill dad o acaly 1l Gyl dag)a

o5l bl 3235 gagliind [7] (ACH 440.2R-17) Spya¥! 258l aay o
S8 NSM alal (e Gaalll Adykay 350l 8 deriiusall CFRP iyl Jladll
= ol alae ) ositll e (0.6-0.9) o zshin ) osill dad o ) 5yLaYL
sales el Gy Aaesil) ¢ peaial) MadlS Jalgall (e Ao sana o Ay 13as Ayl
o5l e (0.7) A aladinly el 8 aasls LAusil) sale phan daged iyl
opanaill Jadll ogall daiS alacY!

salad Jadl) osiill o adsil [8] ANFIS iyl oladind Canll 138 8 5 <l

Aty Cai€y LAadal) Alae 8 Aiphll o3 (il (e e 030 2, Gl
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O e (b (S3 Al e 3yle 08 ANFIS oSl saall Sl JY0Y)
Artificial neural ) Zelbha¥) dpaall 450 (ANN) 1 odadl)l 38 das
(FIS) sluzall 3haiall 2dy2all Jias aa (network

JR TP AT JCIVVRRS EVORRPNRE U V] B O B DN G IR KV
FIS dua [9] 483 dalalyl 3L ae 43ae ST <G ANN ziga alasia)
. [10-13] (Genetic Algorithms) GA « (Fuzzy Inference System)

el Galll iy sladl Hall sl (85 a8l Flood [10] (e
&850 ANN #3508 Caandin) ) Glal) e paed) @ling ANN 2300 alasialy
Nasraolla hzadah ,aaiul iy .[11] FRP sala 8158l Jleall A (il 548
[15] Darion aaiul WS .padll 38 adgil FIS Sluall Bhidl z3ga [14]
NSM iy FRP (s 81kl sl (3850 (me 5 ) 5] olocall (3ol
ANFIS #3501 olaziuly FRP 53l 55l 435030 50029 Sl Park [16] gdsis
CFRP saley dlalaall 4l jall 4lshandl dadae ) daglaall [17] Jalal a8 WS
ANFIS 5 (genetic programming) GP s ANN Lakas] aladiul o ol
& ANFIS ziga of gl Ay il il we dadas¥) oda o 45)aal) dafing
sine dulyal ANFIS 3501 Balasubramaniam [18] axainl LS .ay Y|
e A)a DA e 7z dsail Al LB 55 Apalaill LIV slsaall il ST
Gadll (e s agasll s Ladse1 Darain et al. [19] sy Auyatll duhll il
ANFIS alas aladiul 30l e Gualll dgiy FRP(lusiy slsadl il
Angiall Jileall atll 58 2850 ANFIS ~35a Naderpour et al. [20] aaasul;
ANFIS #3sai yishi e Sinha et al [21] g o6 Al duhall @385 Al
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daluall dggiadl ilsal) Ay 4 deddiuall CFRP =il JGdll ssdll s
o) Ol 3 3ysdiall Glall (e Aresall dpgyail) b ae g liag
Al Gl 3 e Lol lajpekity Ll ) 23l il \gilie Sl
onleall Cjelly ANN dpiall dgguasll cldlly FIS Ll shidl
ANFIS oUsi o go Jlaill o5l daanall Lpspaill aiill oy DS Wil 4liany)
S3e 135 ((R=0.9854, R*=0.971, RMSE=0.0457) aill o3 cilay ¢ua
Lalal¥) pe A3laally apentll AL 48 el Apgl) 4y SUaill 13a 30l e ala
Agrinall dusuanll Gl oluall @lials sl 483

Gyl cisa -2
sk 3 (FIS, ANN, ANFIS) 4831 dalaiyl alasiad ) sl Cangg
Silsall Ay & dexdidl FRP mihal Jadl opiily sl e 0 zdsal

(NSM) 208 (e GBaalll diyylay Cillaad) e dlalall dy il
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Glasials (P, eq) geluall AL dudlly ¢ Ip/L 5l Jolal daully 2580 dayyd
(Era/Eru) Al Angyill (gaall ogil) (e A€ JGdll oplill Jiay 2y z)de 50
W5 duas & Barros [2] Jé (e dajially (p) eq) graludll A<l Al
(1) Aolaally Lot 5 Ll adaall b &y giil) Lpsi Ll alias adaiall b pealil
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4 Jlanall g el Ausigh a gle Ay

e sl Ao

A sa aluy 2

)A.du ?1.\49 o

Caayl) daala daa
2023 s 12 aaad) 45 alaa)

acdaiall Qi axll 1dge Jilal) e tb olull 358 dalua tAg
sale Lgye Jalae By il dayydl Jdll Geall ody gl dayys dalue A

bl 38 Ry e Jalaa Egedy sl

(bl 320 18) Ay pasl) llall (1) Jsanll LS LR (B
[N Sl an) f'c (MPa) Pieg /L | €/Ery
AD1sh 33 0.9481 | 0.8571 | 0.9242
AS2sh 33 2.0585 | 0.8571 | 0.5096
Moawad 2020 [22] BS3sh 42,77 ] 0.8599 | 0.8571 | 0.9141
BT3sh 42.77 | 1.0379 | 0.8571 | 0.6622
Barris 2020 [23] S-212-25-2NSM 33.1 0.6723 | 0.9150 | 0.5226
R-PL-15 31.3 0.4415 | 0.9000 | 0.9000
Jung 2017 [24] R-PL-25 31.3 0.4624 | 0.9000 | 0.8297
R-PL-25%2-S 31.3 0.5132 | 0.9000 | 0.6899
Khalifa 2016 [3] B-N-2-2 35 0.8038 | 0.9545 | 0.5716
(L) 520 18) Ly yal) bl 2(1) Jsndl s S EEW T
S Sl anl f'c (MPa) Pieq /L | €/Efy
. NSM_c_2*1.4*10_1 21 1.0810 | 0.9048 | 0.9583
Bilotta 2015 23] NSM_c_3*1.4*10_1 21 1.1462 | 0.9048 | 0.6250
Sharaky 2015 [26] M2S1 30.5 0.6326 | 0.6533 | 0.3800
F2s1 30.5 0.6326 | 0.8330 | 0.5333
B2 25 0.2949 | 1.0000 | 0.4300
Ibrahim 2014 [27] | B3 25 0.3284 | 1.0000 | 0.4000
B4 25 0.3630 | 1.0000 | 0.3700
LB2S1 31.4 0.6316 | 0.8330 | 0.5140
Sharaky 2013 [28] LB2S2 31.4 0.6326 | 0.8330 | 0.6030
NSM1-70 30 0.3150 | 0.7000 | 0.4158
NSM2-70 30 0.4860 | 0.7000 | 0.5421
Young 2012 [29] NSM2-80 30 0.4860 | 0.8000 | 0.5947
NSM2-96 30 0.4860 | 0.9600 | 0.4632
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NISA/20/85 22.3 0.5263 | 0.5074 | 0.1224
NISA/20/130 235 0.5263 | 0.5407 | 0.1135
NISA/20/170 235 0.5263 | 0.5704 | 0.1376
NISA/20/85P 21.3 0.5263 | 0.5074 | 0.1747
NISA/20/130P 21.3 0.5263 | 0.5333 | 0.1529
NISA/20/160P 21.3 0.5263 | 0.5630 | 0.1518
NISA/30/80 32,5 0.5263 | 0.5037 | 0.1553
NISA/30/120 32,5 0.5263 | 0.5333 | 0.1859
NISB/20/85 19.85 [ 1.8413 | 0.5074 | 0.1724
KOTYNIA 2012 [5] | NISB/20/130 19.85 [ 1.8413 | 0.5407 | 0.1553
NI1SB/40/80 41.58 | 0.7392 | 0.5037 | 0.1982
NIISB/40/2*80 4119 | 0.7941 | 0.5037 | 0.1447
NI1SB/40/120 41.19 | 0.7392 | 0.5333 | 0.2065
NI1SB/40/160 41.19 | 0.7392 | 0.5630 | 0.2447
NILA/40/120 38.3 0.5253 | 0.3600 | 0.1865
NILA/40/160 38.5 0.5253 | 0.3800 | 0.1659
NILA/40/120P 38.5 0.5253 | 0.3600 | 0.2953
NILA/40/120s 45 0.5253 | 0.3600 | 0.4653
NILA/40/120sp 39.58 | 0.5253 | 0.3600 | 0.3559
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Al fia dagg b jalalae 2 2023 ale 12 2l 45 alaa)
(bl s2018) 1(1) Jyaall ol T A
B ! ol f'c Pieq Ih/L €id/€ry

NILA/40/100 41.75 | 0.5253 | 0.3500 | 0.1600
NILA/40/120 41.75 | 05253 | 0.3600 0.1965
NILA/50/2*80 41.75 | 0.6266 | 0.3400 0.1547

NILB/40/90 37.67 | 1.8413 | 0.3450 | 0.2300
NILB/40/120 37.67 | 1.8413 | 0.3600 | 0.2029
&l NILB/40/120p | 43.7 | 1.8413 | 0.3600 | 0.2818

KOTYNIA 2012 [5] | NILB/40/130pp | 43.7 | 1.8413 | 0.3650 | 0.2106
NILB/40/120s 437 | 1.8413 | 0.3600 | 0.3565
NILB/40/120sp | 43.7 | 1.8413 | 0.3600 | 0.3782
NIILB/40/80p 3432 | 0.8065 | 0.3400 | 0.2729
NIILB/40/2*80 | 34.32 | 0.8561 | 0.3400 | 0.1912
NIILB/40/120 38.8 | 0.8065 | 0.3600 | 0.2106

VL1 31.1 | 05286 | 0.7647 | 0.4792
Barros 2010 [30] VL2 31.1 | 04889 | 0.8095 | 0.5124
VL3 31.1 | 04555 | 0.8333 | 0.4612
s1 442 | 0.2775 | 0.9000 | 0.9412
Barros 2007 [2] S2 44.2 0.4877 0.9000 0.7941
S3 442 | 0.7316 | 0.9000 | 0.6971
6-1F 37.2 | 1.9265 | 0.9500 | 0.5734
6-2F 37.2 | 20216 | 0.9500 | 0.4934
Yost 2007 [31] 9-2F 37.2 | 1.3210 | 0.9500 | 0.8210
12-1F 37.2 | 0.9444 | 0.9500 | 0.9596
12-2F 37.2 | 0.9919 | 0.9500 | 0.8399
B500 352 | 0.6349 | 0.1563 | 0.1676
Teng 2006 [32] B1200 352 | 0.6349 | 0.3750 | 0.2679
B1800 352 | 0.6349 | 05625 | 0.5339
B2900 352 | 0.6349 | 0.9063 | 0.7103
pl 415 | 1.3657 | 0.9650 | 0.9200
Kotynia 2006 [33] | p2 37.7 | 0.7909 | 0.9650 | 0.8100
p3 415 | 0.7788 | 0.9650 | 0.6600
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(ULl 5ac ) dyy il i) 1(1) Jsaadl KA EEW B
.. f'c
@J“'“ Had o (M Pa) Pieq I/l Efd/‘c;fu
V1R1 453 | 0.4541 | 0.9330 | 0.9118
5 2005 [4 V2R2 48.9 | 0.6826 | 0.9330 [ 0.7529
arros

41 V3R2 42.8 | 0.9021 | 0.9330 | 0.7529
V4R3 46.4 | 1.2957 | 0.9330 | 0.6235
E4 60.7 | 0.9638 | 1.0000 | 0.6389

Taljsten 2003 [34
] (341 E3 60.7 | 0.9638 | 0.8333 | 0.6222
Bl 48 1.0544 | 0.12 | 0.0968
B2 48 1.0544 | 0.20 | 0.1278
) B3 48 1.0544 | 0.40 | 0.5338
[Hglsa”&R'Zka”a B4 48 | 1.0544 | 060 | 08872
B5 48 | 1.0544 | 0.68 | 0.9549
B6 48 | 1.0544 | 0.76 | 0.9624
B7 48 | 1.0544 | 0.84 | 0.9699
B8 48 | 1.0544 | 0.96 | 0.9850

ANFIS Al aanl) slaccal) JY i) ol -2-3

Guasd) AUl ALl 58 A Gn men b SO al e Ble
sSlaall sha¥ (FIS) bl Ghiall Zipall Jici aa (ANN) deliaay)
Matlab zaliy e adinin

i ANFIS 7igai paca bl oda A& Al (5<8 Suay

fo Cosiadl aglia —

lo/L 5l Jskal Al Ayl Ay S

(P ec) ool A 2ol -

s Jiai calasaall Wl

Aagpil) o3gd ganll ogiill ) suie dygiil) mis & Jladll opiill —
Sugeno zisar b aaly zides cBlaae A Wl G duhall o1

:[8] Sugeno zisai 4 Sl AT (1) JSa magy fF> then saclsy
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e Anslial) ULl apeity il ANFIS z3sai 385 sl 2 3pall (Sl
Al Capal (el o3 ad 50 80% (1) Jsaadl b dxenalll Coplaill il
eleld (e GRailly A58 il %20

JRaal dadetl e SO Lasdinl S Guall s 4Dl ol JSE Ladiels
LSy (3) Jall & i) macag Wy Gl J3¥) JRaal) dadal (il bl
bty ANFIS oUsyy Jladl) opiill dadgiall milil) G las Ugie Uslipyl Jaadls
R=0.985 Cua 4yl

ANFIS £l w0 Bl

= " R-0eTET
L ANFIS gl pal 280 A2l

y = 09703 +0.0145
3 R = 09854

q A= 0.8711

RMSE=0U04757

1l o el o gl
R U A

ANFIS gp00 58] s

y =0.88x+0.042

R® = 09168

g i gy

s haill g

ANFIS z35ai il £(3) Jal

Gia G ¢ Alan) el Alaiu) 5 2 sdall ANFIS 230 elal (e (3iailly

Glisinl e xEll; (RMSE=0.04757 ,R*=0.9711) e 48 ziseill 13

bl Alhe cas Ll Jlase & sull dady 46)0< ds il ANFIS il
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daplay FIS lual) (3laiall 4650 alasinly Lad giall milial) we 4850l o3g3 dad siall
Lalill Lilaay) uled) Jlexind 55 ANN delibial) dsuasll @il
.43,lall RMSE |, R?
:ANN Laiall diguand) il Adail) z3galll 3-3

vie JGdl) opiil) adgl (DL maliy Je alieWL ANN ziga Lieasinl
AN a3 A e (Target) NSM aas, s1s8dl 5all FRP day,80 jlesy)
COa af e ALl Glogles A%l A iy o G dus Caplie dgas
o8 050 T0% N Lo 5 lly (1) Jstn b Amenall ol clild s jiually
A8 Aol o @inill G leapd 5 AL %30 5 A8 il Colail b3
Lgads Leasens il

P La) iy oKa Ll et () Gy Jal) A8 Clialse sy Lidd
(4) S (die pke) clismas e Tk US 6 ke Aika -
(TANSIG) ysersn i a dgiaal) culddall Lyl s —
(Levenberg—Marquardt optimization ) & :cuall 4w lsa -

(MSE) Uadll chlaype Jawssia 58 2612Y) ol —

4\ Custom Neural Network (view) (= E £
Hidden Layer Qutput Layer
== o2k

10

bl ANN 3 5ail dalall Gl 1(4) JS
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bially Ay patl) bl G Ugie Ualiyl aaiy (5) Sl 3 LS il cals
Aaadl @bl O BLEY) Jelee ded cliay Cus ANN z35an adgidl
.RMSE= 0.08526 5 R*=0.905 xaaill Julaas R=0.95131

Training: R=0.96021 Validation: R=0.93359

09 & Data
08

06 o o
0.5 O a3

04
0.3

Qutput ~= 1.1*Target + -0.043

01 ./

02 04 06 0.8
Target

Output ~= 0.92*Target + 0.031

Test: R=0.94342 All: R=0.95131

09l < Data 09 < Data o
0.8 .
0.7
0.6
0.5
0.4
0.3
0.2
0.1

02 04 06 08 02 04 06 0.8
Target Target

Output ~= 0.85*Target + 0.076

Output ~= 0.92*Target + 0.032

ANN Zwial) fui pooanl) A0 olasi gilis 1(5) J<al
(FIS (sbecall (ghaiall AUl sl g 3padll 4-3
LA o3 b DA L i) el FIS g 3sa s b
[15, 65] Jiaal) & aiiy fo o sinll Aaslaa —
[0, 2] sl pana aig (), 6q%) bl RSl Aol —
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0, T ) o adiig (Ip/L) SAladl Jshal dpailly A8l Ayl Joha —
dappal) odgd (san) gl 1) Ugia 45l ihad Jaill o5l 5 el Ll
FIS &35l alall 4l (6) JS2 Gmg ¢ [0, 1] Jlaall (paim s (£r0/Er)

.MATLAB fuzzy logic to0Ibox zaliy (pana & jisall

XN

(marmdani)

Preq /
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The effect of direct fire flame on the
behavior of two —way reinforced solid
concrete slabs

pro. Muneeb Al-allaf pro. Abdulrazzak Salem

E. Ranin Aldarf

Abstract
This study investigates the behavior of two-way reinforced solid

concrete slabs exposed to direct fire using a gas furnace for one
hour. The research includes casting and burning several samples
and testing them under the influence of a concentrated static
external load, considering all slabs as simply supported in both
directions. The research variables were as follows: flame spread
area(exposing the slabs to concentrated fire involved three thermal
flames positioned , additionally, the slabs were subjected to
concentrated fire exposure from six thermal flames positioned at
the middle third of the slab), and cooling methods. The research
demonstrated that an increase in flame spread area significantly
affects the maximum load carrying capacity, deflection, and cooling
methods. the maximum load carrying capacity decreased by (8-
18)% with gradual cooling and by (18-19)% with sudden cooling,
accompanied by an increase in flame spread area. As for

deflection at maximum load, they increased by (7-21) % with

gradual cooling and by (16-30)% by sudden cooling , as the flame

spread area increased.

Key words: reinforced solid concrete slabs, direct fire flame.
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Strengthening OF Prestressed Reinforced
Concrete Beams Under Bending Using CFRP
(Analytical Study)

Shaddad Al-Dhabyani Y Dr. Mohammad Issa® Dr. Tarek Asslan ®

Abstract:

Generally, Carbon Fiber Laminates are used to improve structural
behaviour of concrete members. These laminates characterize by
high resistance under tension, but it is weak under compression. So,
they are used to strengthen tension stresses zones in reinforced
concrete members to decrease local damage and increase load-
bearing capacity.

This research shows the use of Carbon Fiber Reinforced Polymer
(CFRP) Laminates for retrofitting and strengthening prestressed
reinforced concrete beam under bending. Numerical simulation has
been conducted on Abaqus6.14 Software using Finite Element
Method (FEM).

The results showed that using four layers of CFRP laminates to
strengthen tension zone in prestressed reinforced concrete beam
leads to increase the banding capacity. If some of the cables
(strands) have interrupted it would indemnity the loss of resistance
by strengthening by these laminates. To find out the effect of the
number of layers of CFRP laminates the thickness had been
increased in tension zone of the beam. Using one layer with
(0.17mm)-thickness of CFRP laminates improves the load-carrying
capacity by (3.27%) and using four layers with (0.68mm)-thickness
of CFRP laminates improves the load-carrying capacity by
(13.45%).

Keywords:  Simple Beam - Prestressed Concrete - Strengthening -
Bending Capacity - Carbon Fiber Reinforced Polymer (CFRP) Sheets.

@ Master Student at Structural Department in Faculty of Civil Engineering — Al Baath
University.

@ Lecturer at Structural Department in Faculty of Civil Engineering — Al Baath
University.

@) Assistant Professor at Structural Department in Faculty of Civil Engineering —
Tishreen University.
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Integrated Water Recourses Management
in Salamyiah Area/Syria

Abstract

A dry climate prevails in Salamiyah area, where the general average
annual precipitation is only about 280 mm/year, meaning that rain
represents a limited resource. On the other hand, most of the
groundwater suffers from the fact that it is sulfur water.

The research objective is summarized by proposing an action plan
that extends until 2045, through which it is possible to ensure
integrated management of water resources in Salamiyah area. The
research included building a mathematical model for the studied
area, and then assess the current water situation, and then apply
scenarios to predict the future of the water reality.

The results of the analysis of the assumed scenarios showed an
increase in the water deficit in the area, as the value of the total
annual water demand deficit is expected to reach during 2041
according to the scenario of the return of the displaced to their
liberated areas and the expected climate changes 944.9 million m3,
while its value amounted to 896.2 million m3 according to the
reference scenario. To confront these results, alternative scenarios
have been proposed, represented by replacing trees and crops with a
large water need with trees and crops with less water need, and
using highly efficient irrigation methods. such as drip irrigation.

Key Words: Salamiyah Area, Integrated Water Recourses
Management, Water Shortage, Water Evaluation and Planning
System (WEAP).
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