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Prepare a master plan for water systems
using digital elevation models and
manipulate it in GIS

Damascus University - Faculty of Civil Engineering —
Department of Topography.

E. Mohamad Waseem Deeb Daher — Supervising Doctor:
Dr. Bashar Dadal

ABSTRACT

The Digital Elevation Model (DEM) is the cornerstone on which
topographic surface analysis is built, and it can be defined as the network
image that contains numerical values in which the value of each pixel
represents the average height of the Earth’s surface in the area of this
pixel, and the importance of elevation models emerged. Numerous maps
are widely used in digital formats, which in turn support a number of
important applications, such as surface analysis, contour lines, drainage
networks, and water basins. These models have proven their effectiveness
over the years in hydrological studies, such as estimation of water bodies,
estuarine basins and flood analysis.

In this research, the hydrological analysis was carried out for three
different digital elevation models: a topographical model, a model from
the SRTM satellite, and a model from the Google Earth application for
the same area. As a result, the topographical digital elevation model was
adopted for the hydrological analyzes and deducing the flows and their
directions. The master plan for the engineering network for sewage and
drinking water supply was built in accordance with the directions of the
flows within this difficult terrain area, and these results can be
generalized to the same areas with similar terrain; Especially in the case
of the absence of topographical plans.

Keywords: digital elevation model, Google Earth, SRTM.
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Study of the phenomenon of delayed opening
of cones in Pinus brutia Ten. At the Al-
Bustan site (Masyaf)

Summary
This research aims to study the phenomenon of delayed in the

brutia, opening of cones at the site of the orchard dominated by Pinus
others carrying serotonin where the characteristics of seed m
cation, shape of crown crown loage, height, diameter, area of (cones
and trunk, .....) And the study of the morphological characteristics
nd eight years, of these cones, whose ages ranged between five a
which were collected from the site adjacent to the burned site at
heights between(8-10 m) in order to escape the danger that
threatens them and to preserve the species, and study the relationship
hese The phenomenon between the age of seed mothers carrying t
and its relationship to the presence of this phenomenon in the site
that 1s exposed to severe and frequent fires, in addition to the
ening of mature and closed conelights  (Serotiny)  In a desiccator
he appropriate temperature was under laboratory conditions, where t
pen the cones while maintainingto o theighest germination rate of h
seed (60C°) foraperiod of (12 hours) in order to remove the
resinous substance and release the seeds and germination.

Keywords: Pinus brutia, Fire, Cones, Seeds, Germination rate, Al-
Bustan
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The effect of Implementation Building
Information Modeling on engineering
projects

Summary:
The field of building and engineering studies is one of the fields
that needs developing continuously, especially in the lights of the
great technology development we are witnessing. And currently
BIM is considered one of the most important examples that
represent this fast growth in the field of architecture, that includes
designing, executing and restoring projects, because of the great
benefits BIM has on projects, especially big ones. It also works to
find solutions to the shortcomings in the building industry.
Nevertheless, this technology is yet to be applied in Syria and in
many other countries around the world.
The research addresses the concept of BIM and a definition of its
dimensions and of the stages every building goes through when
applying this technology, and addition to an introduction into BIM
most important program. Also two architectural projects that used
this technology was studied. One of them is international project,
the other is Arabic. And the advantages and disadvantages that

faced the working team in the projects was analyzed.

Keywords: Building information Modeling, Bim, design, execute,

restore, Bim dimensions.

68




A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

tdadiall —1
P ) 5yl sl @) 3 dpuaigl) GIGAN abae il aY) il
aill b Ll (3ylally nlall Aisrey aresills Llall 8 ol delia e
o Ay s e i LW caladd) A0 bl Jaied Ciasal dlalY) U

el alans

sdaanl) caay -2

il apliall e laal) il sbes Gadal Gula 5l Ay
rCad) Gk Aga -3

lea Galad Gaiia g Gl zgie Lo Cnl) adic

Ll Leiaal (530 Olus el Cilaglan dndet aseder Cippail) Bl g3l
Gilaglae Aadei aladinly olid) daglaie 3)y) AaSy Auurigl) clalaial) Calisd
&S Al BIM I ol e Capmilly LS Jisall sba Jalye DA BIM il

el cblaal) ld elinal ¢ 150 anly oyl

Slaslas Aadai aaiial alle gy pdal sl caluhall Gl g3« sl g5l

L0281 § daranal gﬁ ‘é..a\.pd\

69



Luigh) g sliiall & Sl il slaa dndas Gk il

flal) Claglea dala -4

:BIM 2L iy o3l 1-4
Building )| WEUZ SN [
Cayyat W36 Information Modeling
Ledl (e (am) o) cilaglan daldas
o s Sl s o Ll SLal
— Blas = Jilie = puylag) Sl

el Slasladlly g2 ggai (1) dsall (e = st = g bl — s
[10] . BIM ) dauif 5, Jualaily sltiall JC3 3 (piayal

Ginilly limylaill CadSy gl

[8]. "85S (g8l abels bkl Giluayy ulaal) dillas (e

IS (lasleally it zisai s Ji eSWl Jio L alaY) DGl 3l 2 35al
£53 e Slaslaa an Ll Lilall Mie Lgaling 23 ) clasbeall JS 4y yuaic
2] - Guall atagliay bl i o)l

[aldl Jac] Revit ddad 51 b e ALlS cilaslaa (2) a8 S

Gln Lyl iy Agsllaall cilagleal) JS 4y Lisall 3503 oty aalainsy BIM

Gy o) e (a3l Jii 4D Wi D,4D,5D,6D, nD 4 e BIM 1y iy

IV sl V) A & psedall 8 clulud) Tagy sl oy & A2yl ()

mabaall (s dalal) Byaly QL 2S5 s el Jie I i 5D g 13
70



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

:BIM ) Aif -2 -4
ola ey ey Glady) G sas aals aay @llia IS Al 6 2ala) 5586 Lol
any Al sl a3 A )30 4ndl Laie(peos) Opms lia mal a3 ¢(Us) Al
Alia maal o3 el A olai¥) 8 iV oLl b Iy larie (pacg o) Gl

- (2] 1Sy sy Gualsy (D) @) 2x

[Eiald) Jee] Sl 888 2 (3 ) (), ISl dae
(SWS 7350l Cilaslaally e 2l (D5 alaa 3D
(5T el sl o Dila olsm (o) Jhaddl) Gailly adayy 3xy plenall 4D
Sl s eda IS el Cus G sty Gl @ Gumy s L) dalie peail
sl
A adayy 3ay aunall SD
LSkl 3503) 6D
i) Qg 5yly) 7D
el sl 558 DA LY 8D
3D,4D,5D,6D ¢ piiall 25 ¢ L] anliag
217D syl dae ol gl
:3D &di s 1- 2-4
s s gl i 8 (SIS 2 35a) lagheally i e D0 plene 58
Sl 2l (D Jall el ol iy 8Y) L) (g el Guigal) 448
[2]. i

71



Luigh) g sliiall & Sl il slaa dndas Gk il

[13] :BIM 3 o) 55 o slaally i 3 gai (4) by JS)

(sl Jashadlll ) 4D aolll s 2- 2-4

Sl s bl Adee Ta Lovie Y ey Lo 360 dleal Lalal) cilalia¥) as
o iarl) Talad® o) agiad Laslsi€E and avigll all) (3 5 JsYs
ol sy cgpiall Aail Jeanll ol 50 iS 2lays ey V) apaaldll dilee
& el b cluli) Tasy iall (g5 &8 A2l g i) )l g5 of ke 3
N3ay J1 alally ) Gl

Jsaall dalie caghadsll (e s yiall 3))3) galy (o @8N Jinll 58 abl) el el
Slo poiall dany Al Al sSlas Gph oo sl Jiaiy el
. [4] @bl‘ ol u-“‘— Glad 02450 el J8 ipaae

f‘.‘\'.\\\\\ul

[9] il andl 3 el clil dslanl 81Skaa (5) by JSII
72



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

:(IEY) 5D Gualdd) 2 3- 2-4
= LKl s Y s LAkl s
Lslhae sSi AN el dldiadl)
Juel @88 JleSivly sa Jal (e
Al s dplee 245 Gl g g el

ol Ay i eyial eladl A 3
Glabal sl dee Sy g e
Cun (e Jia¥) dod) laly gsaal)
o SAL uaally slY) 5 heiy)
g G JaSiudi ol 558 aliie cllia
ekl

A iy geas e 4880 Gileglae e 4 Wl W saad) Laglesill
t bl Clua 8 day 4l BIMJ) W 238 o Lasy)

el 330 e Jlia (6) A3, Jall
Vico Cost Planner [9]

ceals L Wl 8 o 2y 3L Gl jea Lo moal el iy -
2 s el (e el 2 an gl (B panll o Jsaall Sy
Eopdall jualic S juas 43 o 2238 sl

S5 A peal Jalse 5 laae gy Ji s dae A jee Jaid ) oliSey LS -
Ciiyes S5 Aol pai 33l uelie 10 Gl 1 il S 3,08 iy 0S5
Gl a5l deludl & Jalall
U @l m Al (pee jlie QIS Jslia
sl Awsy ddds]l Q)
Ngaliaia

Agall mliatn Ja 483 ddjee GliSq —
A Lo algally dlacy) Al alaw Cuay
MW clelay) delia Jo € 8l

73

[13] Aliska 5 5l ol 5a 385 (7) i, J20



fptig i) 8 el e sbee dadai ki il

Aealing o U8 Aligha 5558 Leisass alpe (gl

a o) Gl Gz isal)l 8 Closbd) e el pand) Glagles of LS -
(3 e uasl

Jlshal Caat WS jalsall il 3 Sie iy (€ o dagail) 4650 3 juaall —
Latsall b adaii el Al )l yudsall Lt Plan 4@ sl

B A8 Ayl Bae IS Alage JS 8 A4S A e SIS, -

ey BN e a3 Jant ol 580 Ljna -

A pa B2kl AAIS) 08 Ajlie DA (g 3yl ST cl)d Bl -

2] o pell dirginsal

(Al B)0)) (uald) 22} 4 -2-4

Jeo ie 2ay Lad ay ) Bl 850 (658 Sa BaY )y laall Jleel A
dlsh dgng FM JL dleiad) dad )l dadailly daldll Egadl cadl cun cilage il
Aslally Jotil) LKy apanaill 3l (digitizing)died, 8558

Lilas (Digital Model)lgl 4uad) ziles Ll Gud il cliiall (o 40 llia g
alainly Laad 1) A daill (Gudail dia ) i

(Standardized Building Information Modeling)e il culaslaa 7 3lad 32554
(FM) L) 58] aeal

S apliadl 4 3pS Ui a5 ( Facilities Owners) ciliuall 16SIlk JaaY
o= ( BIM Processes & Tools ) ¢lull cilasles dadal lsaly cililee aadiins
cald caling Al DA
2] Jeadl ey Aol sasa

[9] e—‘-‘u u-ul...d\ 2zl (8) ?BJ Jea

74



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

Jiddy BY) aludl sl 5 -2-4

e, " :(u.'\,um

7 e Wi \ ol 4ie iy o Ll Alens igs BIM
i b , clll o lei) ary (5, pslal)l yeduiy o)
\ 7 oA pSailly aidlie s el 8yl A e
S —— skl J1) Leg Al h (alall axd) sa
[12] ool qsl) 201 (8) i, JS2N ALK 3SLadl) o)nY  paise aad) 4 8
Gl e mLlls peedl) il 2sUal

127 sy Layla

((Eordall Bla 555 INA LY)) el 2l 6-2-5
N
G o oalally Jils gl 53 oLyl o Uad

b ol Use el ekl e
el Jaedl e el cleliny) gl &
glad Jan dld e sdley cJaall Calsal
e LY gL (9) B, sl S (s Dl e daxe el e L)
[13] Ll el el onac Crrmigall Lapanaill CLA Ol Ol (e

Il 4 1fse Law il (peaadll

2004 .le Gibb, Haslam, Hide and Gyi ;e JS (gial ¢ adsall 3 Galalal
8 4 gy Basiall ASlaal) b e Lyl adlse 8 Dala 100 23] luass du))
Gllayl ha e JlB o (e 08 meaill Jiaad gl SN e %47
ey Cpee diala 450 e duln Behm gl 2006 ol iy sl
Slo sladll (Sad) e OIS aV el b4l sl asidl el 8 a3l
Al 8 AL chliie] aaad) 33113 dalad)

¢ araaill DA e 44l 130

75



Luigh) g sliiall & Sl il slaa dndas Gk il

Ay Adaal) bl ity ulans NI o b jeaily pananl 50 OIS Lapd
OsSs o S Omeaad) o il Glad¥) 8 ¢ Jslall alalally adgall Al
el )08y A pa gy oliaf JKAN ¢ aally adsall Al e g 40 agd
araaill IV Jalyall 6 4 iy gyl (g oy AL Sle il e
G0y e ae Byl el Bty Al ST (S el Joaad ey Jdl)
pranailly Sl apenaill U g piall Adls o ikl ) cd gl o) eyl
Uaje b ALl @l Juadl @bl 3839 Gyl ge gopball Juadall (g2dal
O Jalls ¢ Jolial) iy daal Aaje b J8 llE Al sams aresil
ot Al Jal e el 5 ) apaaill ol aperaill DA (e L 2 5gh0
Jaadl 13 e

dal e Ailiaall sesill Jabe o il Lngie araaill DA e Ll )
o caiailly 2l Alsge o adsall 8 il Jlee Legalsmn S hlaal aaas
O Dapaal Jsla Gkl (agie dS5 Dhladdl paad o gohay 13y gdas
(Jleall Gl Joe @y B8 A apaail) clillie Ay Shlaall caias Jal
Lbadll 4 a L@l oS Y Jhlaal Jobd) g3 Wad ey
Ayl e aall lalid) oda 8 oSally 485l

Parametric  <llaahlll & bl aeadly andl layiey sa0a 48 aal Jal;
Y s 8 V) Canlall aladiad 8 48l s3a (adl adiiuy design
120 lealn) ol Jaall e Canay

:BIM aal) cilaglea g 3lai aladialy ¢ Ual) Laghiia 58 34

deiph (e oLl Cles i )3 Dsgas BIM 1) zalys Laalil ) cljaal) aaf o
AUl Gl ) DA e Sl

76



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

Set  alwl) sty gy piall canasi ) BIM I alasiul (e paapall saas =
oayll ly Gabias BIM 3 calelasiad & ¢aa (project and process goals
Aarall) Llaall Slaall z35aill aaiosall (arasdll Clialy Caliass gl

I3 lall Gutally 35all e e Ay sV aiis denl) (i lia) - ¥
chaaiill s (e z3salll e Cplabeial) e ) BIM 735

dinks s <N Jaslg )5 « Software cliaay (e saeluddl cilgdy) L) — ¥
Guf Op dealsill Jeud Baage Claglae ASuly Jaall 3p8 oyl Jlal¥l (@yhas

4] -dead
L s -
6 Janall § el
¢ - . « e ¢
A T s - po -
J sl -t E\ A Jslaal Model St
@ ¢ [ L L
[:] — D — pe— e
sy g aoihall e Sy g sl e

[Caaldl Jee] anl) daudss losbeal) Jims) e (10) a8, JS)
BIM-BAM-BOOM .l 3l Jalpe 4-4
el 285 ylals o lall Claglan z3sad 3 ADEN Jalpal) dpaa]
BIM= Jale &5 3 BIM 1) Lagd i€ alainly 558 ) zds S e gl e
il o Lty dabpe EDE ) e 6f b 350 aansi Sy BAM-BOOM
AN Jabal 38 BIM ol alasi) adlie i ade (e a23lly cisllally 248
o leadag o puam Al oda Nl O Gaeadiuall (e aaall Sliie )y JalS (S
foble dpusins LS [10] 4LolS inall 3y50 6 p23ds LT Wl sl 5k

N

Benefit

s BOOM!

Design| Assembly Operation
$1 $20 $100+

[2] ) e TG Uulya (1) 8 I




Luigh) g liiall (8 el il slae dadas adad Sil

:Bim 1Y) ddayal) 1-4-4

palads 0 Galdl) dasall das g ps aranalll 3 A5Y) Alsyall A

2535 Jasall e LY Claglaall Cadagis apanall) HISE U Gt Als el 030 Jidig
5Ly LU clasladdls Jagall

:(Building Assembly Model) BAM i) dla ,al) 2-4-4

i)l Luyd) Cileaad®ll 488 (po Ailinall Jagall ppend o Alsyall oda
CalaaY) aaly g g pdall ale aal (e Alajall 038 ity asanall) dagis i 8 )
e iy Lasall "l 2358 o BIM ) 1) Lngl i€ lgle el a1 430)
s 3 cleadilly GbliY) paEl shiS Jend 288 ek ) sealll sk
S Lo o3ty paydl) 8 Sa isall dpalid) sSlae e e Jiedll aliadl
OEY pein Lad Jualsil clydly cladelll o sy degene (LG aeal
A8y o3laly Jaall

all Gauall oLl il slasindy Catig ) Dage Lalle @aal) Gl ) s
Loas (s ey sgally CalSl lgia cailin (oyasi Ll gy clldg (ISQY) 8
Jath comaal 3155 QI e LY e pneadll ) il Jual) 265 dlae o
1Sy oot adgall B L gl ALlS auadll (e lpalics L@lisSay bl
e s ey claa)¥ls ghaall Calss cillee s ALY JSLell el (e iKY
o el Claglen zisal ) ks plaly Gy iy Aaal) ol ) Gl
Tia ) Al o5 s Gawal) il Llee ey Byl asy ol 13
riall SlisSay palind Al Al ) 4106 Culay Adliaal) g pdall )5
Building Optimized Operations )4y BOOM 4l 4la 4l 3-4-4
:(Model

sy il Blaly Alall sl (8 el QB8 mlsa Ciulag Alaje S
el 3lin Aasal s Ll Clagles dadat alat Cidag 4 (S o3 Y1 sl

78



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

a8 iall Lpasall e glaall apaig
Soluy dileially z35adll i

oahe U ezl ¢l

el Tlladlly Gyagandl

R
Sle vl WSS bl
Sl s alefs el Ladl)

oy
il Jidi GlS laie dijee A pe pelall 13 A dueal Aasdl (S
- . B ..‘ - B - 5\ .

@) Cadmatic el nl 538U(12) &8 JSAll S8 On o Gl il 18
el a5 I (i Gipall 510y araiey 20 O Graladial) Gfal) s
[9] bl daeat Kl G 100 -
cos Ll
23 oSy Wi ) el i (Say el Jifl) zise DA oy
o AAE yalial) apaat ol (il Al el sale) U 2 lias ) cle Ll
Apamall Aa¥ls Mally QYIS a8 sl LGN ) ASana) ealiall
My LS5 Ay gilicalse diyme A o lemsasi ol Lelladinl (el BV,
le JladU dxiiadl 5 sjeanll dgall
.- L;\; @AJLJ\ CJ)A.J\ QLQ}L;A e\d;lm\.ﬁ
h_ [8] - il (0 Aysha 818 22y

[

rlyybaill Cidsy gl —5-4
lee Jemust clsaly BIM dadal 3opems

79

Las ) ol el (14) a8, Jgal



Luigh) g sliiall & Sl il slaa dndas Gk il

—_tmemn il Gy Gl e LT L)
Ul Gaan g Laag o) oyl Jlas
5y Loe Al culladadall Gypaat e
o IS L) (e e e lyal el Y
Goxiay 23 A1l G ) s
e Aanll algall dalsy ALl Cd
ruaiig BIM dadail ciye anl (e 54 5y lally 50l iyl e sylayl) ()
Gl ol Jie) 3aad) iy oLl jualic alagi Laie gl 8ynsl cly Ll
L) jualic (o)l Laie & il calyloail) W (Al 55sally 45l
e e ) ) Lmmn e S S

Slajlall i (15) ) Jed [4] - Waslisls el Jgeasl) 4l

[2] Revit ks S5 Gl 8 BIM Ao (e 230530

:lylanl)

malic AST y5an ety Alad) A 3l e DA e (el Gaasti -
AR

L) laglaall & il sty sl ald Jl )y clyliaill (g 3l -
clllaall s ks shitd) dgall

Gaaliy) saly -

Ahy T e cllalhde e Joasll -

4 slhaall 3))sal)

ol Sl y —

[4] .claladl) CaiS claay —

: BIM ) alasiul g —6-4

80



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

i N Laial BIM ) 2l

14 Leral) durigll 1-6-4

il e Yoy el e 5S4 -

235l (e Ly ilalisall e 8yilias Ay il )i a0 —

e Jgpaall 55 g5 phall 5S8 Calia sa (lana) G aSas g piall Allad 3yl —
cema IS et ) N slay) Bl

Aalany) dwngll 2-6-4

& pasill (50 Ladh i) A5y dladl jalie) muma (S z3sall) a1 -
(e o Ll maad ade Jasl) salely 735l agh

R =t [N SEC S Lo
Aal) S agle Joeny 2 4asling
DLl ge zdgalll ale) o5 (e
i o bl ggytal) ()
Ayl 2ay Led 3 BIM - Serverdl
O Al 4 il 4 w4 le J )
53 mdig Q3L Ll B AL sl
Baaially AleSall Cilialiaial)
Slasplivad) (amy A9) asaally daloally @l Al Gl ) ile Gluda) -
e Bple il Jylaa zhadialy (pabedll glaad jUaly Jlpll a caial oSa
ASilSaalls d3eSlly dnally dplenalls ddbidall Claslll ) 3358l 90 7350
tpanally elilSalls 4L <)) gl 3-6-4

il Jlaalls cplaball e ehmdll (s (5 Jraall cilasylivns lef 6 =
dals 8 Al 50 MEP juxigs

[3] pl) Aol ine s L) (16) 8 A Ly 3lay o SLaly DU SULEY sl
DY) A ayyally Gl il Candly gdal) il agaal Jlall LS

81



Luigh) g sliiall & Sl il slaa dndas Gk il

O Lipra 5 a3k Le Laily il Asllal slaally ddal) olsall 8513 Y dsaily
Alay) yealiall aal oy o (oajlaios Ja bl DL el jlall o8 g
LGaY IS il 4S5 i Lae by s 8)leiall Gt Jie 5L
e JSE LeanSiy gy (ysagia S agaall ddjeey MEP ) 530l oy —
Collision  awy e Jue 2w Air Ducts  (3Sall capsill il JulS Jiias =
- [10]Lls difiall Zglaay) jealiall ae aljic) dllia (IS 13 ol Detection

tball Cilagles dalal (i cliga  7-4

2afily sl Gllee lllaie 43S e 6555 dage Joalie Cligaall 351y Jod
tLalall) aal b Lad Shig o AU, iy galaiY) gie o jlanuls

o oLl hlaslae Aadat ol 1) 30 8 s il dadaif e JLan) 44 -
4laY) Clymeanll A4S Aaliy) Alaally Jhain¥) ae HalsSll appas (S
AUl 13a Aoy Ayl

o) loglae dadat oliad ) JEY] i ¥ Al Gpusaigl) hdd) jpeas —
ALK dali) Clasy S aobiind ) Aad) 5N i —

ey o) billy Al ad) Hhailly Jlad a8) (5555 alhas 2sas 2o -

Gl (e ai )l e Ladlaie) (adyg Al 35l A8IS) alall il adyl) —
el Aae lall Clagadll o LY aguds palasy)

s b oSlaall 8 Laalaiels a83) B84 collenl Aadaia (plsd 25ag pae —
. [6] Al Al ol

: BIM 1) dakii ciliaayy 8-4
oLl Aelia 6 dedinal colyiill ST e saaly yoed Al BIM dadail 3t o
A3 gorn Al BIM 1) dadail aext 3l Laayul) el (e dpaall oyl
Gfigis i@y (geanll uhay (snedl mandill (e gg pdiall Jahpe 43S Joil

82



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

Calyal (s calalall 485U s il Adganlly ol g aiailly chUaladl
riendionall Gilmasll 158 Gabaial b Lads [2] 5l

oaeat Glaap -1

ol Glaayp =2

:BIM ) Jiwe 9—4

awdatind 3805 L Cuaa iy Al lagles dada aseie O e a2l e
s - lapiall Gty Jaal) dypas wdy 8 Lsan] o 4 L Tngyas dlayy vl
BIM ilpaly dngia Cpannts 5t Alialsa (e LY 43l sl il a0 )i
L) Jead) by clll) Jlas e 585l i a8 1) eladyl eyl
L 3pal) 51y BIM Zialatl V) alasiudld ellay BIM diaaif (3l daadiisal)
b ey o Sl lashen dadas Aakasl JaY) 2l e Cilpailfind aaass

:BIM dalat] aladinly ol Jiiusd Chlad 3

Ly LAl & A gale g 3483 ) 5350 BIM Aasiulisya (i) -1
5ol Jaball (e Blsie) BIM alasia) e allall salyy ) (535 1aay
.tj)ﬁmu

U Sl digasiy Cpmnd BUA e Giball Blaly Geslad) 20l Jyaasll =2
BIM Pla e Gl 3)la) e aclin

Integration gao—diall JalSiall b dll ) ayldiall 2045 (35 day Jgaill =3
Orstigall 033 agaall Jd e iyay 31 Project  Delivery  (IPD)
ilee 8 clulaally dylaill JSUelly alailly pala V) mad 43l e (AIA)
5Ly g pall gl el (LSRN pnan IS5 Caalge (slas IS HALS
praaill Jabie asen LA 3 L& G35 8yagall dgall pa aally cclilall dagl)
e Lan Uglat ST eaainn spenail Llae ()8 il e Ll il

83



Luigh) g sliiall & Sl il slaa dndas Gk il

el 4l G (st A Jdn 8 Aalag ATl L )il alae) =4
L ll 332 LS 28 A ganal) 332 e BIM Luagles JLay) ol<als
ey Gpadigall J (e Junl) adga Lgaladindy cduad dl) 48l ilae Luall
Calydal ey sl Gy Jgasis ¢ s SN 3l Cliant 4 Slsa s o yliiall

- [10] Aeaaal) cilgall e 330l ilgall dualiy g g piall

4l Luhal —10-4

o iy Cagas AU I uladlly ) ) dha ) 23 A0 b e 2l
:BIM 1) lagad ik cplliad 4L0a30) 203 Lol
Bl 3l Aglals Aylanas dslyae A —1
BIM 1) g ansiad 3 Alsyall) sl sl 3y50 =2
.BIM J aladd =3
BIM 1) alasiad e (il a5 —4
.Software il (e saclual) cilsal1 Laal =5
BIM I alazid Sl -6
BIM ) Gl Cligea =7
il gl dania cantiy) J& S 50 1-10 -4
LS el A
ORI
@ARTIC )
Al 3 alall 45 8 (ARTIC
Anaally A3 A paaY) G Sl aany
ej.\j‘ le.k.n .A:\s.a:\j e ‘).a.n.& &ulﬂ\ u)ﬂj\ @ g):\.\ﬁ\ 4.}3.}&\ S calaadd
Aiaall

84



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

& salle G @3 J& 4lgs ( ARTIC) oy
owld (L ysalls 8 (Orange County) daklia
\\ asiall LYl 8 Al GEES cilakiliall i
k S Osle 40 e ST ple IS das s

Lsia
cagyodl 8yl Jeasy ( ARTIC) i
Ml Al A alaily A i< al) Al a3, tall
slre (Al ABLEYL Al dS )y kil

Jsal)

caals (53 plge (8 BLAls Slalal)

Gy A 34 8 R gle 3 e Y JE) Clala sy (ARTIC) i
Lol Y] Baamie 85 Aeld cacUas caall Aalise ¢ DUy QI 3lalie g piall
Al clalails Alle dan 53 (gl amlalil Jlail) 17550 <l Ry
LipsidlS aaa 380 dugnll Ll s ARTIC

JEl S e (18) o) IS8 Jlad & AplSlll Shall Joai J Zagyd)
5] el B ety a3l e adiy lgann AN g

oo Bape a3 e 4 s cldasiny)

5] 4 335 520 5 dilinsally dgylail) clinally calSal)

108 YU ARTIC

& e 6306.26 ddasal) dalie

5 5bw 1082 bl Caen (KU

Jilee 10330 dsiall pasl) SN axe

10 O lal gall Jalail dac

Osile 40 Ossidl 5 iall QIS

@~ i 18580.61 ETFE 4alus
Soml )Y 52 o sle 188 g sl 4415

85



Luigh) g sliiall & Sl il slaa dndas Gk il

el 138 Jlad 3 nSs aula 30 ol Clagles dadar plasid oIS

aga )

86



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

(bl Jom) A pall jaray acdd By oaal®) AT 3S5a Jula3 (1) Jaon

ddsing e IO ] e JE e

.3;.-'..:1_'1" f‘j :L;L.u_;l:r_n]L_'
alE 235 «Revit zeliw

E:‘.'m_'l ::L'l:.__l .;_S.h_lll __".:,JJ . 3I::I

Lt de pladil | 7
ST P I [
Al g LY Ll )
Frntall ol 2
-‘._Luu; A= l::;_...r_‘..rlsjl
; : ’ Ui 4D

-
s Al

L k) 2at psaall | e 5D .
aley

(Blall) sl 5 1)
O zisall ssms
cilagleadly 2l ¥l | 3. | 6D
GEa e (e

Ayl
Lo dodla 550
il |EED sded | Fme | 7D

Sl 5 (DAa LYl
Chim By o gkl = 3D
el TR Susl gm Boc e

5 pall 2005

87



At 2 il 8 ) Sl slae a3 Gl

5 Revit Juamiad 5
Catia s Rhino
o Al al 58
el ila
Jal e Navisworks
ST R A | P .Y
T 1] -
‘_'JS..\: cﬂ-l_.:l:'lyl :_,L_'él "-Il'—‘-,_,,l--ﬁI
E:‘.Im_'l El:l.".! far __"9_._'1_\_)-'!?'
i o pilaa Al o
3D pesne Sas) 4000
BT L LB
Cozalal 1T 5 sl
iy e el i 3k
EIP R P RN
LEED 52145 351
e

3 oS0 5 Sl )
Fasiall 8 BIM Cghag
L_dui » (ARTIC)

- L
‘_D__:L - | A ]
L))y ppanill

- r|

sl

E:‘:_,_.n_ljll _".H}L,rl_..:n:h.
A

"—‘ll_sﬂ-l? ;31 Cp— =
BIM ) aleas

JECT I | .4
wigly € g —

Ao Jas BIM L —

88



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

ugL ‘_._—IE- u—e_Jj ';l"__BL'-“,_,‘]
p—ll il sma e
p—mem Thugl  ma
shop 2= cezilalall BIM i
...drawing
—
. Colima
Tekla + REVIT s i
Calge
Es — Primavera + i Cilmay
m.—f“ 'm Mavisworks i ey
ki U 2-10-4
PRI
@il Clgay Hyl (saa) 22y
r! B

& S ey bl Jiai (17) a8, ISl
[2] Jaadl dcls

La Sl dilaiall 8 4djilly
b Jse skl A gy cdal
O Al Ll A
el aal Lyl el
Alple Canatid Cagu Al
G 2022 Alal Gl <

seend oyl Boudll e sSau

kel ulg

Sy als g jie Aanay Joatinng elysins 533 ale 20 iy of adsiall 0
ST iy i 15b Lals Labaa s Jans V1 Jo ) dilaie 6 el il aal

89



Luigh) g sliiall & Sl il slaa dndas Gk il

S y05 Alill 3S05a5 adm G2ty Lpallall LSl iliatas atie 400 e
+ Ul aclUaall culaads 48 5illy (Gygudil) dadd iy ¢ Laipull

Ipai galaaind e 0 Y OIS ills £ s dall 138 3 BIM ) Lia sl i3 alasind
dagn Jlally cadgl) 8 sylual) Cuinil 4 Cailla gl 2oty dinliaa s g el 44130
Al A  liaslail) Lgie ity lly dagenail ¢ UadSU

gorial Ay g T Dala ple 50 2014 ol (8 OIS Ll o3gx Jaall (&)
Eigan uint Aglad gy pdalls ead) J Luad Joagall Jisi of cang 4l ales LS
Joaall b o<l Jaaedl) e Aaalil dgall (e 38Ul A Jilig dgull oL ¢ UasY)
il iy Lo Aaisgie Alaye 3 48LEY) JleeY) 3 Jaall WS 0a5 555l ol
[2] .l L @l &L g8

:aﬁﬂb Jad (] ga
g sie all 388 4 dali
Luasy 15000 )
3 Galghall dac
Chapman Taylor iS4 5,Sa $lazall aciadll
s Dbl 4.5 gl 4813

90



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

(Saldl Jar) A pal) julaay ouead (B9 s Jpa ddas (2) Jpna

‘;_"E'- .J]_f_ﬂ” :..,_‘CJ: pm
2l & La S tilaglealls
Talte € BIM 3 plasiads
';_...;I'a._ajlé "'Ej..-"'in'l"l E.T'L-. BT= Y= ] 3D
st S, ol sLa 08

Fapaly g2l Xo

R s LN T ST

bl 2=l
Al AL a ey tes el | 5D
Cileall Jglam Glasl t;.:.J e
L (Lloall) Sl Bl | Fone 6D e i1

AN Fagaill dgag s
Degital model __ll

(e ool i ge 3o | e | 7D
I - PR ALY
Jemiy allyg (QSAS)

illl_n_}b_n E_'-L:uu '=|_"|J':u..1|

BIM 1 ilaall

Bla 878 DA oY) | Fesa | 8D
Frgyal

91



Luigh) g sliiall & Sl il slaa dndas Gk il

el pmalye Gadi) —
shop 1 .ot BIM
Felip (iesb e drawing
.Rewvit 1
Sl gali s i SN -
7<lipg 30 Revit
¢l & Naviswor 4D
el gl deo
e gt el
Grea plAl ] Fala
igall il gl
Ale pall 6ha ‘_,_z. gadl &l
iy e lal g
gt

Fa—adl e 38l -
ol S LY
Fagal pags SlilSaeg il
IRy P e

Gy e ant -
B, gy, all B gl
Mgl dally 8Ll bl AT
Slsill L 365 45
dlpy” el L eNglaally
A, A1, 13K Lo
2l dlye A6y 5 e d e il
1 alga JUgetifl Ko
B L PPYVLS 9 WP
Crs (et Algg ol N3y
g pbal) il

duy Slagles 3508 2 —
Byl Banall il

Tyl
el

BAM
i

92




A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

Q:J;...:-W‘l u_:,:.a -
el LBl T A S g Ul
a3l Lo Lilee cadlgh (oo
_'ng.a (e mmoan :j;j.'l L'ﬁ.,‘_,
a1 Cilaifi cuag b3
ALy (eoeriiladly e TR

LA glas
‘._.._':.njﬂ ‘_15"_'.';]5 \,:_.r__la_"_JJLI -
il 5@ sllacly &l
oo Feedback ol

-E’_g.ﬂ..“i;._].ulll _'H.L..IH

i ealiall A g 3 Aol
Gae L Ld Jany il
el &3 Jdaa BOOM

Ll 34 L

N IS P | -
ey Al e —
FIES LI P PRI
JA el e leney
;_g;'fh"l A Bacl e —

| A

o el ;_F-..':u_ln':.gé‘;_ﬁ.

93



Luigh) g liiall (8 el il slae dadas adad Sil

Tt U8 (30l Al 20 —
C—a 2 sl .iﬁL,.:"l P
A I 3 DU R
Jlzeg e ol L o glgai,

lgta BalEm
s A ,_."L".'-_....-L pro
I_@_'ili.n: ...'-.—II" I__r_::sj_}ﬂﬂll
Layiing (IS _piSlly ol

: c
A PR ey L B

T NIg

il T

e
A, 5L Lali g Sades (Jac
Jise ‘;_"’n Lge o 55 gl

)
Clbbiall e Jaiasd —
[R5 FATNIL PN vl
'a._g_E tr,__'-.EI ,L]E_J_.:J' E_h.}_l\Sl
Aol it ol gty

71'5-;-!,—\ E-r'-rt{-.l-ll.f\ |

Sad¥ (g S Sl
‘-._Elj _:,_._.:lill ‘,_r._J' ;_I)__-.l_‘:lmlll
Jl Sl € e

adsall b gludl Mach gl

Tekla + REVIT | goa | & =
-ﬂ|=m=|.u.....=|:t

Primavera + e | Sloay
Mavisworks =R

94




A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

s eiluagilly claliiad) —13

ralaliiiaN)

cepbiiall 8 sl Glaad iy 33Y) ddhl) o BIM ) plaasd ) -1
DS o3 ladinly iy (3 ST (gsad) 2 AT v Al 5yl 43lia
L) el Uaslldmpe sa gl (e

Jslad aae Mlly g piiall 23gy 38 AN agl) e Caisy BIM ) plasiad ¢ 2
A sansall Liljaalll

ol Iy lasall i) ayiad gl Juaad) 8 4@ Jof Bim I ,5es -3
el o Lay WU il iy g phal

slSlae elya) DA e Lalin) Gaind e el ) BIM zisai o L) —4
ey Taols ) o 2Ly (eadll il 23Ul ALl

£ cllay) 8 5 (mlads) ) s BIM 4l Gaeanad) alasin) & =5
e paaal) 53y ¢ g plall e w28 (o Apufe ABDle dlia dua caliil) 1w
AL e st

il Jandl o Cnmy anabiail 45l 23l slayl e BIM alasind (86 =6
G52 1YL Gplenall HST da i Las (BIM Gl pladind (50 Lealiy
REAIDS TN WS\ [ TIPSR P

Ao bl il alatiuly mans Bim  J1 ddalsy claglaally ) 235l &) =7
s obaall piial) e z3lal wiiay 3Saall Alee Jagu) aaiiog sl A0
oyl 358 DA udl Juds Gl Casds e bimd) dus Jexd -8

) Sligaaall 5 G iy Al alsSl iy TS Cyd dgas a3 O -9
BIM 1) d@ aslg

95



Luigh) g sliiall & Sl il slaa dndas Gk il

:ilua gl

clalaia¥) s & Gaetige e S Jial e Jeall —1

) laglae Aada Galai AlSaY Cligall Qi e Jealls duhal) dajlie =2
s

Glaalall malio 8 Sl Claglae Ladai zhaY ddad pmy e Jaall -3
Vg sl

Jarins Aplene JI€  Jarpis Los iliall ilaglae dada 22t gaall 4l —4
i) 3 alis i 3lalS

96



A s a0 e g2 p 2021 ple 18 i) 43 dlaall il daaly s

el -14

1- Bolpagni M, 2013 - The implementation of BIM within the
public procurement, Espoo.

2- Fouad M, A report about building information modeling.

3- KREIDER R, 2013-_The Uses of BIM, Version 0.9.

4- Kharboutli L,2014- Using Building Information Modeling
System (Bim) in Construction Projects, Aleppo University, Syria.
5- Lin E and CHIU S, 2016- BIM application to the membrane
roof A practical case study of the Anaheim Regional
Transportation Intermodel Center (ARTIC), Conference Paper.
6- Mahmoud A,2017- Building information modeling Localisation
Necessities and Application Restrictions, bimarabia, Vol 24, 8.

7- PANAITESCU R, 2014- Building Information Modeling
Towards a structured implementation process in an engineering
organization, Master Thesis Project , March.

8- Salim 0,2017- Operations, bimarabia, Vol 21, 12.

9- Sharif T, buildingSMART BIM In The Middle East.

10- Shawki K, 2016 - bim-bam-Boom, bimarabia, Vol 4, 8

11- Shawki K, 2016 - coordination Section, bimarabia, Vol 5, 27.
12- Vandezande J,2016 -Mastering Autodesk® Revit®
Architecture.

13- https://www.slideshare.net/VulcanSmartServices /building—information—

modeling—bim-48320625.

97


https://www.slideshare.net/VulcanSmartServices/building-information-modeling-bim-48320625
https://www.slideshare.net/VulcanSmartServices/building-information-modeling-bim-48320625

Luigh) g sliiall & Sl il slaa dndas Gk il

98



Holall aaal a3 3 el g3all adg s 2021 ple 18 3l 43 Al Cad) daals Alaa

doani goicall i Wl Gall 31511 dgloiantll daulys
sLacic 8l any iy yall 551 331 o dallall

2 Slsdall andl Lo L) g3l ady .

U.A.L‘AS\

AN i ) g IV Loyt o L1 8000 A (oA ALY JSLigll et
Gsimaall a8y e AN o3 Ciligin V) o Ol sla aag Allal)

I Ja gl Ty ) o3a aparal Comy ol 13gd L aidagl) JUdY) (pe casllaal)
LAl apeat o S5 0 dalsall anf o LOBBY daps o W Casliall 1Y) (s
ol e b€ ) Caliay o) (SSI) Liie 455 Saalial) Jeliill sa 4Ll
Jalgad) (pe aal) 381 (g5all Ao slial) Aland) — sl 345) Cailsad) (e el
5 Janss) 5p8eall A5kl e Talaie) A5l i 28l & cCuad) 13a b (o)A
Laia¥) o (Rals oyl du5) Al s sass LB Al 5 Cus (FEM
Jeall o slial 450 Alaal) slaiels (GUa16 (o ¢sSall lad) oLl 4005050

L dadail ddiall jualial) 468 (10 Semi-infinite jabiall alassiuls ¢ Y3150
< ekl El-Centro J5i Jasdl Jaa)s «(simulia’s Abaqus 6.14) a5
piy (blay Lagh s pulally 3yl Bl o )il (cppy BRI 3 g g Sl il
slly sac i) (padlly YY)

e B bl linedyp Jelo ¢ AU AUl gl 4 sdalida) clall)
Baganall jaliall 45k

L pme— bed sl — 150 ol 5 2 pad) el gamal) — 3130 ALY Al B il il L

L 5me— (biad sl — 3130 ol 5 3 gad) el gmal) 3130 ASLEY) il 3 (002

99




SR e o 0 34T g Allad) 2 gl A S0 3150 At Al

Study on the seismic performance of
Reinforced Concrete High-Rise Building
considering the effect of Soil Structure

Eng. Waleed Alozzo Almorad® Dr. Amjad Al-Helwani?

Interaction

Abstract

During strong earthquakes, civil structures are subjected to damaging forces.
Tall buildings if damaged would threaten the life safety of inhabitants or at least
would cease to offer the same level of functions. For this reason, tall buildings
should be designed in accordance with the seismic provisions that ensure
suitable performance during and aftermath. One of the factors that dominate tall
buildings’ design is the dynamic soil-structure interaction (SSI) that differs
significantly with the variation of several aspects. Soil type that incorporates the
building’s foundations, the height of the building, the type of lateral load
resisting system, and many other factors. In this research authors have
considered SSI using the direct method (i.e., FEM soil medium) and studied the
effect of changing soil type (soft soils and hard soils) on the performance of the
tall building under consideration. The building was taken to be 16 stories, wall-
framed dual system for seismic loading resistance. Semi-infinite elements from
Abaqus (simulia’sAbaqus 6.14) solid element library were used to model the
boundaries of soil media. The seismic loading input was El-Centro acceleration
time-history record. Results of analysis showed differences between soft soil
and hard soil types, especially on the displacements and base shear values.

Keywords: High rise buildings, Dual system, Soil-structure interaction,
Seismic analysis, Finite element method.

"Master student at Seismic Structural Engineering Department, Higher Institute of Earthquake
Studies and Research (HIESR), Damascus University, Damascus, Syria.

2 Lecture, Higher Institute of Earthquake Studies and Research (HIESR), Damascus University,
Damascus, Syria.
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