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AHHOTALUMUA

BeepgeHue. B coctas npoeuHumMyM Jlatakust B Cupum BxoguT r. Kacab, pasmMecTvBLUMIACS B Yalle ropHoro maccuea. lnockue
TEPPUTOPUM MOZ, 3aCTPOIKY MCHEepnaHbl, YTO BbIHYXAAET 3aHMMaTh Nof HOBOE CTPOUTENBCTBO MOPHBIE CKIOHbI C pasHbi-
MW YKMOHaMK M pasHOW OpueHTaumei no ctopoHam cseTa. [MpMBOAMTCS aHanm3 BO3MOXHOCTM (DOPMUPOBAHUS 0GbeM-
HO-MMaHNPOBOYHBIX U KOMMO3ULIMOHHBIX PELIeHUn UHAUBUAYANbHBIX XUMblX AOMOB Ha penbede Ha npumepe r. Kacab.
970 No3BOMAET CHOPMUPOBATL OCHOBHBIE MPUHLMMbBI aPXUTEKTYPHBLIX PELUEHUI B 3aBUCMMOCTM OT KOMMiekca (hakTopos:
TUMa YKIIOHA U €r0 OpMEeHTaLMW, pa3MeLLeHnsl JoMa Ha y4acTKke OTHOCUTENbHO YKIOHA U MOAbe3aHbIX AOPOr, NPUMEHEHNSI
B CTPOMTENbCTBE KOHCTPYKTUBHON CUCTEMbI «HECYLLMI 3TaX» C 3EEKTOM CYLLECTBEHHON 3KOHOMUM CTOVMOCTU NMPOEKTY-
pyeMbIX JOMOB, BO3MOXHOCTM UCMOMb30BaHUS KOHCOSbHbIX PELLEHMNI BTOPbIX 3TaXKeN, HaNMYUs NETHUX NOMELLEHWI C yJe-
TOM 3aLUMThl OT Neperpesa B ycrosusx knumara r. Kaca6, opueHTauum ykioHa no CTopoHam cBeTa U Tpaauumii apabekoi
cembW. MpeaMeT nccneaoBaHnst — MPUHLMIMLI aPXMTEKTYPHOM OpraHn3aLmm MHAMBUAYaSbHbIX XUMbIX 4OMOB Ha penbede.
Llenbs — pa3paboTka pekoMeHzaLmin popMUPOBaHUS apXUTEKTYPHbIX PEeLLEeHWUI AN BO3BEAEHWUS UHAMBUOYANbHBIX XUMbIX
[OMOB Ha pefibede Ansi MOBbILLEHNst KOMPOpTa NPOXMBAHUS B 3aBUCUMOCTY OT YKITOHOB 1 OpUeHTaLmu penbeda no cTo-
poHaM CBETa U CHUXKEHUSI CTOUMOCTM 06bekTa.

Martepuans! u MeToAbl. ViccnenoBaHve BhINOSIHEHO Ha OCHOBE aHamnun3a XxapakTepucTuK peribedya MecTHocTH o r. Kacab,
aHanu3a BO3MOXHOCTU BO3BEAEHS! 3aCTPOMKM Ha Pa3fnYHbIX YKIOHaX pa3Hoi OpMEeHTaLMK C UCMOSb30BaHMEM KOHCTPYK-
TUBHOW CUCTEMbI «HECYLLMIA 3TaX», aHann3a HopMaTUBHON nuTepaTypbl Crupun 1 PO 1 nuTepaTypHbIX Hay4YHO-aHanMTuYe-
CKUX UCTOYHVKOB.

Pesynbrathl. B pesynsrate uccrnenoBaHus MHAMBMAYaNbHOIO XUMoro Joma Ha penbede B . Kaca6 B Cvipumn paspaboTaHbl
MPUHLMMbI NPOEKTUPOBAHUS UHANBUAYANbHBIX KUMbIX JZOMOB B CIIOXKHbIX YCMOBUSAX perbeda MecTHOCTM Mof CTPOUTENLCTEO.
BbiBoabl. ChopMMpoBaHbl PEKOMEHAALMN MO CO3AaHMI0 ManoaTaXHOro MHAMBUAYaNbHOMO XUMbsi, Pa3MeLLEeHHOro Ha pas-
HbIX YKMOHaX MECTHOCTU C pa3Hoii OpuUeHTaLMel No CTopoHamM cBeTa Ha npumepe . Kaca6, KOTopblii HAXOAUTCS B FOPHOA
noLMHeE.

KIIOYEBbBIE CINOBA: penbed, opreHTaums yknoHa, 3awura ot neperpesa, HeCyLLnii 3Tax, 3KOHOMUYHbIE AOMa, KOH-
COMb, NIETHWE NOMeLLEHNS
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Principles of space planning solutions applicable to low-rise buildings
in Kesab, Syria

Saoud Yara, Tatiana R. Zabalueva
Moscow State University of Civil Engineering (National Research University) (MGSU),
Moscow, Russian Federation

ABSTRACT

Introduction. Latakia Governorate, Syria, includes Kesab located in a mountainous area. Plains, that are good for construc-
tion purposes, are depleted; therefore, mountain slopes have to accommodate new construction projects. The analysis
of space planning solutions, designated for single-family residential houses, was performed with regard for the terrain of
Kesab. This analysis underlies the fundamental principles of the architectural solutions that take account of the following
factors: the slope type/orientation, the layout of buildings in relation to the slope and access routes, the use of the “bearing
floor” design system that reduces construction costs, the use of cantilever solutions for first floors, the availability of summer

© Caya fipa Myxammaga, T.P. 3abanyeBa, 2020 17

(9€) £ anSS| 01 JON SHTEE



waveandonasasanne WOI. 10. Issue 3 (36)

Cayo Spa Myxammad, T.P. 3abanyeea

premises protected from overheating in the Kesab climate, the orientation of the slope towards cardinal points, and traditions
of Arabic families. Principles of architectural design of single-family residential houses with account taken of the local terrain
constitute the subject of this research. The objective is to develop recommendations designated for architectural solutions
for single-family residential houses to be built in the mountainous environment of Kesab, to assure indoor comfort depending
on the earth grade and terrain orientation towards cardinal points, and to reduce construction costs.

Materials and methods. The research is based on the analysis of the Kesab terrain, the analysis of potential construction
work to be performed on the slopes having different orientations, the use of the “bearing floor” structural system, the analysis
of effective Syrian and Russian regulations and data sources.

Results. As a result of research into a single-family residential house built with regard for the Kesab terrain in Syria, the co-
authors developed design principles applicable to single-family residential houses in the areas featuring rough terrain.
Conclusions. The recommendations are designated for low-rise single-family houses that have different orientations to-
wards cardinal points in the areas that have varied earth grades like Kesab located in the mountain valley.

KEYWORDS: terrain, slope orientation, overheating protection, bearing floor, low-energy buildings, cantilever, summer
premises
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BBEJAEHUE

B Cupuu nocie oxoH4YaHHsI BOCHHBIX JECHCTBHIA
BO3HHKJIA OCTPasi HEOOXOIMMOCTh CTPOUTENHCTBA HOBO-
TO KaUTAJIBHOTO KUJIbs. [lepeceneHIisl u3 pa3pyeH-
HBIX TOPOJIOB ¥ ITOCEJICHUH ITepeMEeIaloTCst B OOJIBIINH-
CTBE CIy4aeB B MPOBUHIMIO JlaTakus, HE 3aTPOHYTYIO
BOMHOHW M 00J1a/1aI0ITYI0 XOPOIIMMH KJIMMaTHUECKUMHU
ycrmousiMa Cpequ3eMHOMOPCKOTO TIo0epekps. B pe-
3yJabTaTe POCTa HAaCENICHHs Ha STHX TeppuTtopusx I. Ka-
ca0, pasMecTHBIIHMIiCA B 4Yalle TOPHOTO MacCHBa, WC-
MIBITHIBACT TE )K€ MOTPEOHOCTH B HOBOM COBPEMEHHOM
CTPOMTENBCTBE, UYTO U BCS NPOBUHIUSA. CTPOUTENBCTBO
HEOOXOANMO OCYIIECTBIATh HA OCHOBE COBPEMEHHBIX
HO/IXOZIOB K MPOEKTUPOBAHHUIO M CO3JaHUI0 KOMpopT-
HBIX yCJIOBHH TPOXKNBaHMUS.

[Ipobnema mMpOEKTUPOBAHMS AOMOB Ha CIIOKHOM
penbede B MOCIEAHUE JECSATWICTHS aKTyaJdbHA IS
MHOTHUX Tepputopuii Cupun, a g 1. Kacab B ocoben-
HOCTH, TaK KaKk OH PacIlOJIOKEeH Ha CIOKHOM penbede,
a JI0 HAaCTOSIIEr0 BPEMEHH ISl CTPOUTEIHCTBA UCTIONb-
30BaJIMCh TOJIBKO MJIOCKHE YYaCTKU TEPPUTOPHUU C Ma-
JBIM YKJIOHOM, COCTABIISIOIINE NPUMEPHO 23 % Teppu-
topuu ropoaa. Ceifuac BO3HHKaeT mpoOiemMa HEXBATKH
TaKUX YyYaCTKOB 3€MJIH, YTO BBIHYXJIA€T 3aHUMATh O]
HOBOE CTPOUTEIBCTBO TOPHBIE CKJIIOHBI C Pa3HBIMU
YKJIOHAMU U PAa3HOW OpPUEHTALMEH YKIOHOB IO CTpa-
Ham cBeTta [1, 2].

VYBenmu4eHHEe UHCICHHOCTH HACENICHHUs, B TOM
YHCIIe 3@ CUET MEPEMEIEHUs JIIoeH U3 30H BOCHHBIX
JIEHUCTBUH, NIPU OJHOBPEMEHHOM HPKOHOMMUYECKOM CIIa-
Jie 1 OOHWIAHWU Hapoaa B CTpaHe, TpeOyeT MoucKa
ONTUMAJIBHBIX 00BEMHO-TIIAHUPOBOYHBIX U KOHCTPYK-
THUBHBIX peLHeHPIfI. Ounn JOJUKHBI YYUTbhIBATH OCO6eH-
HOCTH TOPHOTO peltbeda, MPeaoCTaBIAThH BO3SMOXHOCTh
aJlanTanyuy K MPUPOJHBIM YCIOBUSIM, COOTBETCTBOBATh
HOpPMaM COBPEMEHHOT'0 JKMJIUIIA ¥ OTBEYaTh TPaIHIIH-
SIM apaOCKoil ceMbH.

Jlnst peleHus CloKUBIICHCS KOMILJIEKCHOM Tpo-
07eMBI B CTaTbe TpeuIaraloTcs MPUHIUIBI, KOTOpPHIE
OTBCYAKOT OCHOBHBIM Tpe6OBaHI/IHM MEPCHECKTUBHBIX
APXUTEKTYPHBIX PELICHUH ISl BO3BEACHHS MHANBULY-
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QJIBHBIX KWIBIX JIOMOB Ha pelibe()e ¢ pa3HBIMH YKIIO-
HaMU U C pa3HOM OpHEHTalued MO CTpaHaM CBETa.
CHMXEHUIO CTOMMOCTH CTPOUTENIBCTBA MOXKET CIIO-
coOCTBOBaTh NMPUMEHEHNE KOHCTPYKTUBHOM CHCTEMBI
HECYIIMH 3TaXk», KOTOpask 00ECHEeYMBAET BBICOKYIO
CTETeHb YKOHOMUYHOCTH, BKJIIOYAsl PACXOJ KOHCTPYK-
THUBHBIX MaTepuaios [3, 4].

MATEPHAJIBI U METO/JbI

[MpoBunus Jlarakust HaXOAWTCS Ha 3araJHOM I10-
Oepexnpe B 3amamHOi dactu CHpUH, XapaKTepU3yeTcs
Pa3IMYHBIMU IPUPOAHBIMH U KIIMMATHYECKUMH YCIIOBH-
siMi. B cocras npoBnHImm BxoauT T. Kacad miomaapo
100 kM2, pacrnionioskeHHbIi B 60 KM ceBepHee mopra Jla-
TaKus, Ha pacCTOSHUM 3 KM OT mobepexbst Cpenuszem-
HOTO MOPSI, C HACEIIGHUEM OKOJIO 5 THICSY YeJIOBeK [S].

Tunsl penbeda B 1. Kacab cymectBeHHO pazinya-
I0TCSI: TOOEpEeXbe OBICTPO CMEHSETCSI TOPHBIMU MacCH-
Bamu. ['opony Kacab mpucyumm paszusie THIIBI U (hOPMBI
penbeda, Ha fore camble HU3KHE OTMETKH pelibeda Ha-
XomATcs Ha BbIcoTe okosio 100 M Hamg ypoBHEM MODSL.
TopHbIX TeppuTOpHii Ooblie Ha ceBepe. AOCONIOTHBIC
BBICOTBI MECTHOCTH B HAIlpaBICHHH Ha CEBEP ITOBHI-
marores ot 300 mo 750 M Hax ypoBHEM Mops U Ooree,
JIOCTHUTrasi MaKCUMaJIbHBIX OTMETOK BBICOT B 1736 M Haf
ypoBHeM Mopsi. YiJIoHBI pernbeda . Kacad MoxHO pas-
JACTINUTH MMPUHIUITUATIBHO Ha TPU THUIIA: MaJIbId YKIJIIOH —
4-10 %; cpennuit ykion — 11-25 %; kpyToit ykIoH —
2643 % (puc. 1, Tadm. 1) [6].

Tak kak peibed) MECTHOCTU CBSI3aH C TOPHBIMHU
MacCHUBaMH, OKPY)KAIOIIMMH TOPOJI CO BCEX CTOPOH,
TO HANpaBJICHUs] CKJIOHOB IOp MO CTOPOHAM CBETa —
pasnbie. CkioHbI Top B I. Kacab MoxHO moapaszienuTsb
Ha CeMb TUIIOB, B COOTBETCTBHH C HATPABICHUEM YKIIO-
Ha 10 CTOpOHaM cBeTa (puc. 2):

* MaJblii YKJIOH — YKJIOH penbeda BKII0YaeT TPU
HaIpaBJICHNUS: HA CEBEP, CEBEPO-BOCTOK M CEBEPO-3arIa;

* CpemHMH YKIOH — YKIJOH pelibeda BKIOYaeT
JIBa HAIIPABJICHHS: HA 0T ¥ IOT0-BOCTOK;

* KpYyTOH YKJIIOH — YKJIOH penbea BKIIIOYaeT /1Ba
HarpaBJIeHHs: Ha BOCTOK M I0r0-3ama/.



MprHUMIBI pOPMHUPOBAHUS 0OBLEMHO-NAGHUPOBOYHbLIX PELLEHMI MaA03TaXHbIX AOMOB
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C.17-38

C3

Puc. 1. Tuns! yxinona penbeda r. Kacab (prc. aBTOpoB)

CB

Ta6a. 1. Tunsr ykiona pesnbeda ropona Kacab (coct. aBropamu)

JONN

Kpyroii (13 %)
Cpenuit (42 %)
Maunbrii (22 %)

IInockas 3emst (23 %)

Tun yknona

IInockas 3emirst

Maunslii yKI0H

Cpenuuit yKIoH

Kpyroit ykion

(4-10 %) (11-25 %) (2643 %)
ITogpem MecTHOCTH, M — ot 100 10 200 ot 200 1o 750 ot 750 mo 1736
LenTpanbubie Or

Pacronoxenue ykinona . Cesep

IUIOIaU paifoHa IOro-3anan Cesepo-Boctok
MecTHOCTH B T. Kacab Cesepo-3amnan

Kacab IOro-Boctox

Tepputoprn 23 22 42 13

¢ ykionom*, %

\
o
— o —

b — pa3HHUNA BEICOT; ¢ — PACCTOSHHUE MEXTY TOUKaMH; ¢ — yTOI YKJIOHA

Ilpumeuanue: * — MPOLEHT TEPPUTOPHUIA C YKIOHOM MPHHAT OTHOCHTENHHO OOMIEH MIIOIIaan
r. Kaca6 (100 km?)

Puc. 2. Hanpasnenus ykiona penbeda r. Kaca6 (puc. ¢ Google KapTer)
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Takum 00pa3oM, BO3HHKACT HEOOXOIUMOCTH pac-
CMOTPETh pa3MeIlleHNE UHINBUYATbHBIX KHJIBIX JIOMOB
Ha BO3MOXKHBIX YYaCTKaX ¢ MPEIOKCHHAMH O 00beM-
HO-TUTAHUPOBOYHBIM PEUICHUSIM B KaXIOM OTACTBHOM
cliyyae YKIOHA M ero opueHTalmu. Eciam omuparscs
Ha CXeMy TCHEpaJbHOTO IIaHa TTOCENCHHs, B KOTOPOii
BHYTPCHHHE JIOPOTH MEKIY TPYNNaMH y4acTKOB C JIO-
MaMH pa3MEIICHbI MEPICHANKYISIPHO YKIOHY, TO BO3-
HHKAOT JIBC BO3MO)KHOCTH Pa3MEIICHHS BXOJIOB B JIOM:
CBEpXY I10 YKJIOHY U CHU3Y 10 yKIIoHY (puc. 3) [7].

PacrionoxkeHne BXOAHBIX TPYII OTHOCHTEIBHO
YKIIOHA MO3BOJHIO CHOPMUPOBATH HUX OPTaHHU3ALHUIO
B CIy4asix MOIBE3/I0B K HUM CBEPXY WM CHU3Y YKIOHA
Ha Tpex THIaX YKJIOHOB (puc. 4-06):

1. Mastblii ykioH 0OpallieH Ha ceBep, CeBEPO-BOC-
TOK M CEBEpO-3aria/i, BOSHUKACT /IBa BapuaHTa (hopMUPO-
BaHUS BXOJIHBIX Y3JIOB: CBEPXY YKJIOHA M CHU3Y YKIIOHA.
[Ipu opraHu3aImu BXoia CBEPXy MO YKIOHY HEOOXOU-
Ma 00BaJIOBKA 1IOKOJISI M OTBOJI JIMBHEBBIX CTOKOB MHMO
JIoMa, a TAKXKE XOpOIasi THAPOU3OISIHS (yHIAMEHTOB

Puc. 3. Cxema reHepanbHOTO IUIaHa ¢ pa3MelIeHuEeM
HpHycaJeOHBIX YUaCTKOB Ha YKJIOHAX CO BXOJaMHU B I0Ma
C pa3HBIX CTOPOH YKJIOHA (pUC. aBTOPOB)

n noxons. IIpu opraHmzamuu BXojna CHHM3Y IO YKIIO-
Hy TOSBISAIOTCS JIOTIOJHUTEIbHBIE CTYNEHU KpPbUIb-
na. B 00beMHO-IIIIAaHMPOBOYHOM PEIICHUH K BXOJHOU

Puc. 4. PasMenienue BXo/1a B JIOM Ha MaJioM YKIIOHE: a@ — BXO/] CBEPXY OTHOCUTECJIbHO YKJIOHA;

b — BXOJl CHH3Y OTHOCHTEJIBHO YKJIOHA (PHC. aBTOPOB)
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rpymIie, KOTopasi BKJIIOYaeT HEMOCPEACTBEHHO BXOIAHYIO
JIBEPb ¥ 30HY IIepeJl Held, THIa MPUXOKeH ¢ rapiepoooM
WJIM BEUIAIKOM JUIsi OEXK/BI, TIPH OPHEHTAIMH BXOZA
Ha CeBep, CEBEPO-BOCTOK M CEBEpO-3alafl, T.€. CHU3Y
OTHOCHTEJIBHO YKJIOHA, MOTYT IPUMBIKATh JIIOOBIE I10-
MEIICHHS I0OMa, YYUTHIBAsI OPHEHTAIMIO CTEHBI CO BXO/I-
HOM rpymnmoit mo cropoHaM cBeta. Ecii BxogHas rpynmna
OKa3bIBACTCSl CBEPXY IO YKJIOHY, T.€. oOpaleHa Ha Ior,
I0T0-BOCTOK M FOTO-3a113/1, HEOOXOANMBI CyIIECTBEHHbIC
MEpONPHATHS 110 TETUIO3AIINTE BXOAHON CTEHBI, a TaK-
JKE pasMeIleHUE PSJIOM C BXOJHOW TPYIIION TeX IoMe-
LIEHHUH, KOTOpbIE HEe TPEOYIOT OKOHHBIX TPOEMOB B 9TON
crene. [Ipyn HEBO3MOKHOCTH TaKOTro pa3MEIeHUs] OKHA
JIOJDKHBI OBITH 00YCTPOECHBI COHIIE3AIUTHBIMU YCTPOH-
CTBaM¥ WJIM HABUCAHUEM BTOPOTO ATaxa (puc. 4).

2. Cpennuii ykjaoH oOpalieH Ha IOr U IOro-BOC-
Tok. [Ipu BXOJie B JOM CHH3Y YKJIOHA BOSHUKAET TTOBBI-
LIEHHBIH 1IOKOJTb, Ha KOTOPBII BeJIET BXOHAS JICCTHUIIA
C y4acTKa ¢ OONBIIMM KOJIM4YecTBOM crymnenei. [Ipn
pa3MelIeHIH BXOIHOTO y3J1a CBEPXY YKJIOHA ITOSIBIISIET-

csl HeOOXOAMMOCTh OPraHW30BaTh BHELIHIOK JIECTHH-
1y, TIO3BOJISIIOLIYIO CITyCTUTBCSI K BXOJHOH 30HE J0Ma.
B o0owmx ciydasx ciiemyeT MpOBECTH pacydeT BBICOTHI
IIOKOJIS, CO3TaHNs BXOTHOTO KPBUIbIA C HEOOXOANMBIM
KOJINYECTBOM CTyIIEHEH BHelHel jectHuupl. [lpu op-
raHMU3alUU OTBOJA BOIBI TPeOyeTcsl 00BaOBaTh J0Ma
CBEPXY YKJIOHA M NMPOBECTU MOBBIINIEHHYIO THAPOU30-
nmsnuio (pyHIaMeHToB U 1okons. [Ipu dopmupoBanun
00BEMHO-TUTAHUPOBOYHOTO PEIICHUS] K 30HE BXOIHO-
TO y3/1a BHYTPH JOMa JKEJIATeIhHO MPHUMBIKATh MIOMe-
LIEHUsI, KOTOpbIe He OyIyT MMETh OKOHHBIX IPOEMOB
B CTOPOHY BX0J1a, T.K. OH CMOTPHT Ha IOT U I0TO-BOCTOK,
YTO CO3/1A€T CYIIECTBEHHBIN EPErpeB BXOAHON CTEHBI.
Ecin takoe peuieHne HEBO3MOXKHO, TO OKHA JIOJKHBI
OBITH OOYCTPOCHBI CONHIIE3AIIUTHBIMU YCTPOUCTBAMH.
B ciyuae pa3meleHus: BXOIHOM 30HBI CBEPXY YKJIOHA
OpUEHTALMs €€ CBA3aHA C CEBEPHBIM HarpaBlICHHEM
U CeBepo-3ala/HbIM, YTO HE OIPaHWYMBAECT OOBEMHO-
IUTAHUPOBOYHOE pereHue (puc. 5) [8].

Puc. 5. Pasmenenue Bxoza B oM Ha CpE€AHEM YKIIOHE: a — BXOJ CBEPXY OTHOCUTEJILHO YKJIOHA,

b — BXOJI CHH3Y OTHOCHTEJIBHO YKJIOHA (PHC. aBTOPOB)
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KpyToii ykiioH oOpaiieH Ha BOCTOK W FOr0O-3a-
nmaza. B ciydae BXozma B oM cBepXy yKJIOHA OOBEMHO-
IUIAHUPOBOYHOE PEILIEHHE CYLIECTBEHHO OTINYAeTCs
OT TIPEABIIYIINX PAacCCMOTPEHHBIX CilydaeB. BxomHas
30Ha pa3MellaeTcd B 00beMe BTOPOro 3Taxa, YTo KO-
peHHBIM 00pa3oM mpeodpazyer 00bEeMHO-TIIAHUPOBOY-
Hoe perreHre. Bropoii sTax npeaHazHadeH Ui pazme-
LICHUSI B HEM NTOMEILEHUH U1l BpEMAIIPEIPOBOXKICHHS
YWICHOB CEMbH, YTO 0COOEHHO Ba)XKHO B apaOCKUX Tpa-
JULUSX. B CBSI3U ¢ 9TUM BXOJHAsI 30HA JIOJDKHA OBITH
CTPOTO M30JMPOBAHA M CONEPXKATH JIECTHHILY, KOTOpast
CITyCKaeTCsl M3 IPUXO0XKEH Ha YPOBEHb HIDKHETO 00Iie-
CTBEHHOTO »Taxa. Ecnm BXomHas cTeHa oOpaiieHa
Ha I0Tr0-3a1a/], TO B Hell HeXKellaTeJIbHO UMETh OKOHHBIE

MPOEMBL. YIAISITh BOAY Ha KPYTOM YKJIIOHE HEOOXOIH-
MO HaYMHATH YK€ C OpPTaHW3alUU BOIOOTBO/A HA TEp-
pUTOPUU yuyacTKa, a TakKe€ BCEMH YXKE YKa3aHHBIMHU
cpencrBaMu. KpyToli yKIIOH, HA KOTOPOM pa3MelaeTcst
CTPOSIIIUIICS TOM, TTO3BOJISCT MOTYYUTh TOTIOTHUTEIh-
HBIC JKUJIBIC TIOMCIIICHHSI HIDKE YPOBHS OOIIECTBCHHOTO
staxa. [Ipu Bxone CHU3Y YKIIOHA TEXHUYECKUE MEPO-
MIPUATHS OCTAIOTCS TEMH K€, HO BO3HUKACT BHEITHAA
JICCTHHIIA ¢ OOJBIINM KOJMYCCTBOM CTYIICHEH, KOTO-

past BeJieT Ha 0OIIeCTBEHHbIH (TepBbIif) 3Tax. OnHaKo
BXOJIHOI y3€ll MOJKHO pa3MECTUTB HIKE, €CIIH B [IOKOJIE
00yCTpPOUTD MMOJTHOIIEHHBIE TOMEIIEHHUS, YTO MTO3BOJISIET
penbed mectHOCTH (pHC. 6) [9].

Puc. 6. Pazmenienue Bxoaa B I0M Ha KPYTOM YKJIOHE: @ — BXOJ CBEpXY OTHOCHUTENIBHO YKIIOHA;

b — BXOJl CHU3Y OTHOCHUTEIJIBHO YKJIOHA (PHC. aBTOPOB)
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OnHa M3 O0COOGHHOCTEW CTPOUTENbCTBA Ha CKa-
JHUCTHIX peibedax — OTCYTCTBHE IOIBAJIOB B JIOMaX.
DT0 OOBSCHAETCS TEM, YTO TIPU CTPOUTEIHCTBE
Ha peibede OCHOBHBIMU (haKTOpamH, ONpeesIsIONIH-
MH BO3MO)KHOCTH COOPY)KEHHSI TIOJIBajla M €ro Iielie-
Cc000pa3HOCTh, SBIAIOTCA THUI TPYHTA U CTOMMOCTH
cTpouTenbcTBa nonBana. Tepputopust . Kacad mpe-
AMYIIECTBCHHO TPEICTABISACT COO0 TOPHYIO MecT-
HOCTb, TIO3TOMY B PaliOHaX 3acCTPOMKH OKa3bIBAOTCS
CKaJIUCTBIC TPYHTHI, KOTOPbIE XapaKTEPU3YIOTCS I10-
BEIIICHHOH TPOYHOCTBIO. YCTPOWCTBO (PyHIAMCHTA
Ha Y9acTKaX CO CKAJUCTBHIMH TPYHTaMH 3aTPyAHEHO
B CBSI3U C HEOOXOMMOCTBIO 00sI3aTEIILHOTO MpPUBIICYE-
HUS CTIeUUAIBbHON TeXHUKH. [ToaToMy 3eMistHbIe pado-
ThI 10 YCTPOMCTBY IOJBAJIOB B TaKUX pallOHAaX OYEHb
noporoctosimue. CTOMMOCTh 10Ma, 32 CUET COOpYIKe-
HUS [TOIBAJIA U, CIIEIOBATEIHHO, CYIIECTBEHHOTO 3aTITy-
Onenns GpyHIAMEHTa, MOXKET MOBBICUTHCS MTOYTH B /IBA
pasza. B cBsi3u co cTONB JIOPOTrOCTOSIIIUMH paboTamMu
[0 yCTPOWCTBY ITOJBAJIOB B COBPEMEHHOW IIPAKTHKE
CTPOMTEIHCTBA 3aCTPONIIUKN, 0COOEHHO YacTHEIC, OT-
KasbIBaIOTCS OT TIOJ[BAJIOB B COOCTBEHHBIX JIOMaX. JTO
0COOCHHO Ba)KHO YYMTHIBATH HA COBPEMCHHOM JTare
Mpu HEOOXOAMMOCTH BO3BEICHUS OIOKETHBIX DKOHO-
MUYHBIX KUIIBIX 10MOB B Cupuu [10].

[Ipu cTpouTenbcTBe Ha penbede B paiioHe T. Kacad
ObUTa BbIOpaHa KOHCTPYKTHBHAS CHUCTEMa «HECYIIHUN
9TaXK», KOTOPas II03BOJISIET YCIIEIIHO UCIIONIb30BATh €€
B IIpe[IaraéMOM CTPOUTEIIbCTBE, OTBEYAET COBPEMEH-
HBIM TPeOOBaHUAM K KWIMILY, a TaKXKe TPaTUIHIM
apaOckoi KynbTyphl. TepMUH KOHCTPYKTHUBHASI CHCTE-
Ma «HECYIIMH 3Tak» BBEICH B IMPAKTHKY ITPOCKTH-
poBaHusA LleHTpambHBIM HAYYHO-HCCIIEAOBATEIbCKIM
WHCTUTYTOM DKCIIEPUMEHTAIBHOTO MPOEKTUPOBAHMUS
(IHUUDSIT xwmmmmia) B 2018 . B mocodmu «IIpoexTu-
POBaHME XHMJIBIX MHOTOKBAPTUPHBIX 3/IaHUI C IIUPO-
KHM IIaroM HECYIINX KOHCTPYKINH, 00ecreqrBatoIux
CBOOOIHYIO TUIAHUPOBKY». KOHCTpyKTHBHasl cucTema
«HECYIIMH ATaxk» ObUIa MpemIoKeHa W pa3padoTa-
Ha Ha kadenape apxurexrypst HUY MI'CY. Ilpemmno-
JKCHHAS KOHCTPYKTHBHAs CHUCTEMa «HECYIIHHA ITaxK»
B I. Kacab obecreunBaeT Tpu acrnekra.

Koncmpyxkmuegnwiii acnexm

B KOHCTPYKTHBHOM PEIICHIH «HECYIIUH 3Tax» —
enuHas TIeJbHAas MPOCTPAHCTBEHHAS KOHCTPYKIUS
KOpOOYaToro CeYeHUs CO CTPOUTEIBHOW BBICOTOM,
paBHOH 3Taxy. B Hecymem 3Take BEpXHSA U HUKHIS
MOJIKM 00Pa3yIOT MEPEeKphITHSA, a MPOAOIBHBIC H IIO-
TIEpeYHbIC CTEHKU Pa3/eIsIOT HECYIIUH 3TaX Ha OT-
JeNTbHBIC TIOMEIICHHS. Bce 371eMeHTHI HeCYIIero dTaxa
OJHOBPEMEHHO BBIMTOJHSIOT HECYIINE U OTPaKIAI0IINe
¢ynkimy. CTeHBI HECYIIETO ATaXka Jal0T BO3MOXXHOCTh
YBENIMYMBATh TPOJICT HIDKEIEKAIIETO MPOCTPAHCTBA
(puc. 7).

[Ipn mpUMeHEHHHM KOHCTPYKTHBHOM CHCTEMBI
HECYIIUH 3TaXx», HKHEE MEePEKPBITUE JODKHO OBITH
JKECTKO CBSI3aHO C BHEIIHUMH CTEHAMH JIOMa IO YETHI-
peM, TpeM WM MHHUMYM JIBYM IPOTHBOIIOJIOKHBIM

Hecymmit stax

.
b 21
2

Henecymuii stax -
—3

I

Puc. 7. Mozaens 1oma Ha OCHOBE KOHCTPYKTUBHOM CUCTEMBbI
«HECYIIHH 3TaX» (pUC. aBTOPOB)

ctopoHaMm (puc. 8). Bo3MOXXeH BBIHOC TTOMEIICHHUI
3a mpenens! (acanos Broporo staxa. Ilpu pasmerne-
HHUH BEpaH] WM TEPpPAC B YPOBHE HIIKHETO dTa)ka Ha-
BHCAHNE BEPXHETO «HECYIIEro» 3Taxka CO3/aeT XOpo-
LIYIO 3aTEHEHHOCTh OT COJHIIA JUIS TUIOMIa el JIETHUX
MIOMEILEHUI B HI)KHEM ypOBHE. BepXHuil aTak MOKHO
BBIHOCHTH B JIIOOYIO CTOPOHY, HO NpH (POPMHUPOBAHUN
JICTHUX TOMCIICHUN HEOOXOIUMO COOTIoIaTh TpeOoBa-
HUS KOH(PHUICHINATHHOCTH apaOCKOW CEeMbH, B CBS3H
C YeM JICTHHE ITIOMEIICHHsS HE MOTYT pacloiararbcs
CO CTOpPOHBI INIAaBHOTO BXoaa. Hecymumii sTak mos3so-
JISIET CO3/1aBaTh PA3IMYHBIC JICTHUE MoMeneHus (Oan-
KOHBI, JIOJUKUH, TEPPachl, BEPaH/bl) B YPOBHE BTOPOTO
9Taka W BBIHOC JKENATeIbHO OTPAHHYMBATH 2—2,5 M
MIPU COXPAHEHUH TOJIIUHBI MEPEKPHITHH, MMEIOIINX
HeOombIyto Toumuy B 100—-120 mm [11].

Inanupoeounwiii acnekm

KoHcTpyKTHBHAs cUCTeMa «HECYIIHI dTaXK» JaeT
BO3MOYKHOCTh CO3/IaTh Ha MEPBOM ATa)e CBOOOIHOE
0e3010pHOEe TPOCTPAHCTBO ISl OOJBIIOTO IMOMEIIe-
HUs, OOCCIICUMBAIOIICE OOIICCTBCHHBIC —(YHKIHH
JIOMa 1 TIO3BOJISIONIEE NPOBOAUTD JIFOOYIO JKETAEMYIO
TIePETUIaHUPOBKY B HIDKHEM dTaxe, HEOOXOTUMYTO JUIst
CJIOKHOM 110 BO3PACTHOMY COCTaBY M JIeMOTpaduH e/1H-
HOM apaOckoii cembn (puc. 9, a). Bropoii sTaxk oTBO-
JIATCSI TIOJT JIMYHBIC SKUITbIC KOMHATBI, CITAJIbHH, CaHy3ell
U TOJICOOHBIE TMOMEIICHUS, pa3/eieHHbIe CTEHAMH—
TIEPETopo/IKaMi Ha OT/CIBbHBIC TTOMEIICHHUS, KOTOphIe
o0ecreunBalOT KOH(UACHIIMATBHOCTD NPOKUBAHMS
WICHOB CEMBH, YTO OCOOEHHO BayKHO IJISI COOMIONEHMS
apabckux Tpaxunuit (puc. 9, b).
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Puc. 8. BapI/IaHTBI CBsA3U HMIKHETO NEPEKPBITUA C BHCIIHUMU CTCHAMHU JOMa B KOHCprKTPIBHOﬁ CUCTECME «Hecymnﬁ OTaAX»
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Puc. 9. Mcnonp30BaHNe CHCTEMBI «HECYIIHUI 3T B )KUIOM ABYX3TAXKHOM JIOME: @ — IUIAH MIEPBOTO 3TAXA;

b — TnaH BTOPOTO 3Taxka (pHC. aBTOPOB)

Ha manom u cpenHeM yKIIOHAX MPHU BXOJIE CBEPXY
WIA CHHU3Y YKIIOHA, a Takke Ha KPYTOM YKJIOHE IpH
BXOJI€ CHHM3Y YKJIOHA BO3HHKAET HEOOXOANMOCTh Opra-
HU3aIlUH BXO/Ia Ha TEPBOM 3Taxke (CBOOOMHBINA 3Taxk),
MI09TOMY JIECTHHUI[A COBMEILEHA C BXOJIOM M TIPHXOXKEH
(tamOyp B ycmoBusx Cupuu HE TpeLyCMaTPUBACTCS)
(puc. 10, a). Bropoii BapuaHT: NnpH KPyTOM YKIJIOHE
IIPU BXOJAE CBEPXY YKJIOHA CYLIECTBEHHO MEHSETCS
00bEMHO-TUIAHUPOBOYHOE PEIICHHE, 3/1€Ch HCIIONB3Y-
I0TCSI TUIOMIAAN «HECylIero» staxa. TpeOyercst opra-
HU30BBIBATh 0COOBIE MITAHNPOBOYHBIE PEIICHNUS B CBA3H
C HEOOXOIMMOCTBIO COOJIIOaTh YCJIOBUS KOH(HUICH-
UATLHOCTH apaOckoll cembH. Bo3HHMKaeT mOTped-
HOCTH OpTaHH3alli{ M30JIMPOBAHHON 30HBI MPHUXOXKEH
C JIECTHHLICH IS CIyCKa B OOLIECTBEHHYIO 4acTh JI0Ma
Ha HIDKHEM YPOBHE, JKECTKO M30IMPOBAHHYIO OT WH-
TUMHOH 30HHI (puc. 10, b) [12, 13].

Dxonomuueckuii acnekm

B Tekymiei puHaHCOBO-IKOHOMUYECKOIH 00CTaHOB-
ke B Cupun, a 11 . Kacab B ocobeHHOCTH, MIpU TPH-
MEHEHHUH dTOI KOHCTPYKTUBHOM CHCTEMBI COKPAIIACTCS

24

pacxosl KOHCTPYKTHBHBIX MaTepHasioB (3KOHOMHS Ke-
ne300eToHa Ha OJHOM 3TaKe 10 CPABHEHHIO C TPaju-
IMUOHHBIMH KOHCTPYKTUBHBIMHU PCHICHUAMU — B JIBa
pa3a OT yMEHBIICHHUS TOJIIMH HapyKHBIX CTEH M Tepe-
KpbITHii). B 11esoM Takoe peleHue mo3BoisieT CHU3UTh
cTomMocTh cTponTenscTBa Ha 30 % (puc. 11) [12, 14].

Kak BUIHO, Ha CHCTEMy «HECYLIMH DTa)» pac-
XOJyeTCsl 3HAUUTEIbHO MEHbIIE KOHCTPYKIIHOHHOTO
Marepuaa 1o CpaBHEHHIO ¢ TPaJUIIMOHHON CHCTEMOIA.

ITockonpky xnmmar I. Kacab xapakrtepusyercs
BBICOKOH TeMmmeparypoit B netHue mecsnbl (34 °C),
3umHel Temneparypoit (7 °C), a Takke NPOJIUBHBIMU
JOXISIMHU, JUIsl TIOBBIIIEHHUS MPOYHOCTH KOHCTPYKIINH,
KOM(OPTHOCTH MPOXMBAHMS W 3aIIUTHI OT II€perpena
HEO0OXOAMMO CJIeJIOBATh CICIYIOIIMM PEKOMEH/IAIIUSIM:

* 30HA KpBUIbLA JIOJDKHA OBITH HAKpBITA pacHo-
JIO)KEHHBIM HaJ{ BXOIHOH JIBEPBIO KO3BIPHKOM HJIH Ha/l-
BMJKKOM BBIIIEIEKALLEr0 Hecyllero sTaxa. Hecymmit
9TaXX BBIIBUTACTCS HAJl 30HOW KPBUIbIIA JJIsl OpraHu3a-
MM TIyOOKOH TEHW W 3aLIUTHI OT JIMBHEBBIX ITOTOKOB
HaJ BxozoM [15];
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Puc. 10. BapuanTsl BX01a B JIOM C UCIOJIb30BAHUEM KOHCTPYKTUBHOM CUCTEMBI «HECYIIUI ATaX»:

a — BXOJ B IOM Ha CBO6OZ[HOM OTaXKEC, b— BXO/ B IOM Ha HECYUIEM 3TAXKE (pI/IC aBTOpOB)

b — cucreMa «HecyuHi 3Tax» (pUC. aBTOPOB)

* B I. Kaca0® ocennue u 3MMHUE MECSIBI OTMEUE-
HBI TIOBBIIICHHBIM KOJMYECTBOM OCAJIKOB, KOTOPBIMU
MOXXET aKTUBHO CMBIBATHCS BEPXHHUH TUIOZOPOIHBIN
CJIOH TOYBBI, 0COOCHHO TPU CPETHUX M KPYTHIX YKIIO-
Hax. Ora mpobiemMa O4YeHb akTyasibHa. Pacronaras
JIOM JUIMHHOW CTOPOHOM BHOJIb YKJIOHA, MOXHO IIO-
BBICUTH NPOYHOCTb U KECTKOCTh KOHCTPYKLHUHU J0Ma,
MHHUMH3HPOBATh MEPONPHUATHSI [0 OTBOLY JOKAECBON
BOJIbI, YTO OOECIIEUUT JIYUIIYIO 3aIUTy XXHUJIOTO J0Ma
OT IMPOHUKHOBEHUSI TTOBEPXHOCTHOH BJIard M OCTaBHUT
(yHIaMEHTBI CyXUMH, a TaK)Ke MMO3BOJIUT YMEHBILIHUTh
00BEMBI 3EMIISIHBIX PAa0OT W MaKCHMAaJIbHO CHHU3HUTH
3aTpaThl HA HHUX, COKPATUTh TPAHCIOPTHBIE PACXOJIbI
Ha JIOCTaBKY WK BBIBO3 rpyHTa (puc. 12) [16].

HeoOxonnma moBbIlLIeHHAS THAPOUIOISALUS (PyH-
JJAMEHTOB U IIOKOJIEH JTOMOB:

* KPBIIIM JOMOB JOJDKHBI B CBOMX KOHCTPYK-
TUBHBIX PELICHUAX MMEThb HaJIM4YUe YTEIUIUTENs
OONBIION  TONIMIMHBIL, OIpPENENAeMON  TETUIOTEXHH-

L

h=100MMm
h=100MM__I- .
h=100 MM _ |

b

Puc. 11. CpaBHeHHE TPaJAULIMOHHON CHCTEMbI U CUCTEMBbI «HECYIIHH 3TaX»: @ — TPaJULIMOHHAS CUCTEMA;

YECKUM pacyeToOM, KOTOpas COCTaBIIeT HE MeEHee
25-30 cM MEHOMONUCTHPOIA MPH TUIOCKOM IMOKPBITHH
mo CHull 50.13330.2012 «TerroBas 3amuTa 3qaHHID;

* Ui 0OecIieueH s 3aIIUTHI OT IeperpeBa mpume-
HSICTCSl YTEIUIMTENb B KOHCTPYKIIUSAX HAPY)KHBIX CTCH,
KOTOpBIE Hambollee MOABEPIKEHBI TeperpeBy. CTeHBI
JIOMa MO0-pa3HOMY HarpeBaroTCsl B 3aBUCUIMOCTHU OT OPH-
SHTAIlMH 110 CTOPOHAM CBETa, M03TOMY TpeOyeTCsl BHE-
CEHHe B KOHCTPYKIIMIO TEIUIONU30JIIIMOHHBIX MaTepua-
JIOB TUIAa MUHEPAIILHOW BaThI, IIOJIMCTHPOIA, KOTOPHIC
JAOT BO3MOXXHOCTh CHH3HUTH TEMIIEpaTypy OTrpakIaaro-
eI KOHCTPYKIIUH Ha TIOBEPXHOCTH BHYTPCHHEH CTCHBI
MUHUMYM JI0 Temreparypsl TeHu. [ obOecneueHHs
KOM(OPTHOTO TMPOKHMBAHUSA B JIOMax, B COOTBETCTBHH
co CHull 50.13330.2012 «TemioBas 3amura 3qaHHI,
HEOOXOIMMO CIIENOBAThH CICAYIOUINM PEKOMEHIAIHSIM
B 3aBUCUMOCTH OT OPHCHTAIMH CTCHBI JIOMa U BIUSHHS
comHeyHOTO M3MydeHus (puc. 13) [17].
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Puc. 12. [lom pacnonoxeH BIOIb YKIOHA (PHC. aBTOPOB)

Termon3onsAus HapyKHBIX CTEH OT TIeperpeBa:

* CEeBepHasi, CeBEpO-3amajiHasl M CEBEPO-BOCTOUHAS
CTCHBI HE HATPEBAIOTCS MTPSIMBIMHU COTHECYHBIMHU JIYIaMHU,
TOJIIMHA YTETUIUTEIISI MOKET COCTaBIATh 5—10 cm;

* TETUTOM30JIPYIOTCS OT MEperpeBa yTeIuuTeIeM
ToauuHoM 10—15 cM cTeHBI JoMa BOCTOYHOM, I0T0-BOC-
TOYHOHN opueHTanuu. Ha 3TuX HampaBlieHHUSIX H3ITyde-
HHUE BOCTOYHOTO COJIHI[A elle O4YeHb ciabo. 3amnaaHas
CTeHa TakKe MEHBIE HarpeBaeTcs, HO HEOOXOIUMO
CO3/IaHUC PKPaHA W3 3EJCHBIX HACaXICHUH, KOTOPBIH
OyzeT oTOpachIBaTh TCHb Ha 3TY CTCHY OT CKIIOHSIOIIC-
rocs C 3eHHTA COJTHIIA;

* TCTUTOM3OJIUPYIOTCS OT IIeperpeBa yTeIUINTeE-
JIeM He MeHee 25 ¢M TOJIIMHON: I0KHasl CTeHa, MOy-
YaroINasi CKOJIB3SIINE COTHCYHBIC JTYYH, KOTJa COJHIIC
B MIOJI/IEHB CTOUT B 3€HUTE, a TAK)KE OT0-3aIaIHasl CTe-
Ha. Kak TONmpKO CONHIIE HAYMHAET CKIIOHATHCS K IOTO-
3amajy, ero HHTCHCUBHOCTE €IIIe HEe TePSICTCS, U COITHIIE
aKTHBHO HarpeBaeT I0ro-3amnajaHyio creny [18];

* BBIHOC KOHCOJBHOTO OObEeMa HaJl «ropsuei»
CTCHOH ISl OpraHU3alud TITyOOKOW TEHH IMPH OpHeH-
TallMy Ha 0T W FOTO-3ama]] C YBEIWYCHUEM IUIOIIAIH
BTOPOTO 3Ta)Kka IO IUIOMIAIX OTHOCHUTEIEHO HIDKHETO
JTaKa;

* HE)XXeNaTeIbHOE INPHUMCHEHHE OKOH Ha TaKOH
«ropstucii» (0COOCHHO TMOIBEPIKEHHOW TIEPErpeBy)
creHe. Ho, B ciyyae mpuMBIKaHUS K HEll momere-
HUS, KOTOPOMY TpeOYIOTCS OKHa Juis OOecredeHus
koMdopTa BHYTPH IPOCTPAHCTBA I0Ma, HEOOXOIH-
MO TPUMEHSTH OKOHHBIE TPOEMBI C UCTIOIh30BAHHEM
Mampabuu — 3JIeMEHTa TPAJAMIIMOHHON apalCcKoii
APXUTEKTYpHl, HEPa3pBIBHO CBA3aHHOTO C KApKHUM
kmuMaroM. OH obecriednBaeT KOHPHUACHINATHFHOCTD
1 KOM(OPTHOCTH MPEOBIBAHUS B MIOMEIICHUU JIFOACH.
Marupabusi — y30pHBIC IEPEBSIHHBIC PEHICTKU C Ma-
JIEHBKUMHU OTBEPCTUSAMHU, KOTOPBIE MO3BOJISIOT BO3IY-
Xy CBOOOHO IIUPKYIHUPOBATh, UTO CIIOCOOCTBYET yBe-
JUYCHUIO BCHTHISIIUU W OXJIAXKICHUIO MMOMEIICHUH.
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CreHbl He HarpeBaroTCst

CreHbl MEHbIIIE HArPEeBAOTCS

- CreHbl CWIIBHO HaIPeBAKOTCS

Puc. 13. OpuenTarnys goma (prc. aBTOPOB)

[Tpn 5TOM cMBICT Mampaduy 3aKIIOYAECTCS B TOM, YTO
pu OOJBINON TIyOWHE (TONIIMHE MaHENN) PEeIIeTKH
IpSIMBIE COJIHEYHBIE JTy4U HE MOTYT IONACTh B ITOMe-
IIEHHE, 9TO U 00eCIEeYNBAET MOYTH MOJIHYIO 3aTCHEH-
HOCTb ITOMEIIEHNUS NIPH XOPOILEH ero BEeHTHIISALHN Ye-
pe3 Marnpaburo (puc. 14).

Pasmenenne IeTHUX TOMEIICHUH UMEET ompeie-
JICHHBIE OTPAHUYCHHUSI:

* HEXeJaTeJIbHO pacrojarath JICTHHE IOMellle-
HUSI CO CTOPOHBI IOTa U I0ro-3amaja, HO B cilydae pac-
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Puc. 14. Mampabus (puc. ¢ wiki2.org)'

MOJIOKEHUSI Ha 3TOM CTOPOHE OAIKOHA HA BTOPOM ITaxe
MO>XHO MMPUMEHUTH Mampa6mo JUIA ITOBBIIICHUA KOM-
¢dopTHOCTH;

* JICTHUC MOMEIICHUS JOJDKHBI OBITH OOpaIICHBI
BIIyOb TEPPUTOPHUHN MPHYCaACOHOTO yJIacTKa, a He 00-
pAaIlleHBI K BXOIHOH 30HE U YIIHIIE;

* HaBHCAHME BEPXHEro HECYILEro 3Taxa, CO3/at0-
LIEr0 XOPOIIYIO 3aT€HEHHOCTh IUIONIA/IeH JETHHUX I10-
MECIICHUI B HWKHEM ypOBHE, oOecrieunBaeT KoM(opT-
HOCTB TipeObIBaHms B HUX [19, 20].

PE3VYJIBTATHBI HCCIEJOBAHUSA

CchopmMupoBaHbl 4YETHIPE OCHOBHBIX IPHHIMIIA
MIPOEKTUPOBAHMS WHIUBHIYAJIbHBIX JKWIBIX JIOMOB
B CJIOKHOW TIPUPOIHO-KINMATHYECKOW 30HE Ha ITprUMe-
pe r. Kaca6:

1. TI'pamoctpoutenbHOe pelIeHHE pa3MEIICHHs
JIOMOB Ha peibepe C pa3HbIMH YKJIOHAMH U Pa3HOU
OpHEHTAILMEH MO0 CTOPOHAM CBETa, MPHUBSI3KA Yepe3 op-
TaHU3alMI0 BXOJHBIX 30H K YJIIMYHON CETH B YCIOBHUSIX
Pa3HBIX YKIOHOB penbeda.

2. KoHCTpyKTHBHASI OpraHu3alys apXUTeKTYpHO-
IO pEILICHUs] HA OCHOBE HCIIOJIb30BAHUS KOHCTPYKTHB-
HOW CHCTEMBI «HECYIIHN 3Tak», O3BOJIIONICH Cop-
MHpOBaTh HSKOHOMHUYHBIC aPXUTEKTYpHBIC pEIICHMS
WHIUBHUIYaJIbHBIX KHUJIBIX JOMOB Ha Pa3JIMYHBIX YKIIO-
Hax Tepputopuu I. Kacad, oOecrieunBaromieil MmoBbl-
IIEHUE KauyecTBa 00BEMHO-TIIIAHUPOBOYHBIX PEIICHUH,
UX TpaHC(OPMALUHU C Y4eTOM TpeOOBaHMN TpaanUIMN
apabCKOM CEMbH.

! Marpa6us // WIKI 2. URL: https://wiki2.org/ru/%D0%9C
%D0%B0%D1%88%D1%80%D0%B0%D0%B1%D0%B8
%D1%8F#/media/File:GD-EG-Caire-Suhaymi033.JPG

3. O0ecricucHE JCTHUME MTOMCIICHUSIMH B Kap-
kux ycnoBusx Cupun:

* BKJIIOUEHHME JIETHHX IOMELIEHHH B O0OBEMHO-
TUTAHUPOBOYHBIC PEIICHUS! MHAWBUIYATbHBIX IKHUIBIX
JIOMOB Ha penbede B ycioBusix CHpUHU ¢ y4eTOM BO3-
MOXKHOCTEHl KOHCTPYKTHBHOM CHCTEMBl «HECYLIUH
9TaX», KOTOpas CYIIECTBEHHO O0JIeryaeT co3/laHue 3a-
TEHEHUsI JIETHUX [TOMEIEHNI HIKHETo 3Taka HaBHCa-
IOIINM BEPXHHUM 3TaXKOM;

* TIpU BKIIIOYCHUH JICTHUX MOMEIICHUH B 00BEM-
HO-TJTAHUPOBOYHOE pEIIeHne J0Ma HEeoOXOAMMO Co-
OiroaTh TpeOOBaHUS KOH(UACHIIMAIBHOCTH apaOCcKon
CEeMbH M yUYHUTHIBaTh ycloBus Kinmara I. Kaca0, pas-
Mellasi TAKUE MOMEIICHUS ¢ COOTBETCTBYIOLIEH OpHEH-
TalMel 10 CTOPOHAM CBETA U OPUEHTALMEN Ha ITpUyca-
NeOHBINA yIacTOK.

4. Yyer xiImMMarHuecKux (HakTopoB B OOBEMHO-
TUTAHUPOBOYHOM U KOHCTPYKTHBHOM PELICHUH: 3aIUTa
OT TeperpeBa OrpaXkJalolMMU KOHCTPYKLIUSAMU U d-
(eKTUBHBIMH 00BbEMHO-TUIAHUPOBOYHBIMH PELICHUSIMU
TSt Oosiee KoM(OPTHOTO MPOXKUBAHKSI B IOMaX, B 3aBU-
CHUMOCTH OT PAcIIOJIOKEHHNS IOMa Ha YKIIOHE M €TO OpH-
SHTaIN! B cBsI3HU ¢ (pakTopoM kimmMara r. Kacad u Bius-
HUSI COJTHEUHOH paJraliii Ha KOHCTPYKIIMH JIOMa.

BbIBO/I bl

Ha ocHoBe pa3pa0oTaHHBIX MPUHIMIIOB CTPOU-
TEJIbCTBA MHIUBUIYAIbHBIX KHIJIBIX TOMOB Ha peibede
Ha npumMepe T. Kacab chopmupoBaHs! criemyromue pe-
KOMCH/IAIIUH:

* pasMeleHre JIOMOB Ha pesbede JOIKHO yuu-
THIBaTh THUIl YKJIOHOB pelbe(a, CUCTEMY MOIbE3THBIX
MyTeH, 4TO ONpEAEssIeT MMOJOKECHUE JOMa Ha yYaCTKe
1 OPraHU3aIMI0 BXOAHBIX 30H B JIOMa B CIIy4asx MMOIb-
€3/10B K HUM CBEpXY HJIM CHHM3Y YKIIOHA, & TaK)Ke THII
YKIJIOHA;

* NPUMEHCHHE KOHCTPYKTHBHOW CHCTEMBI «HE-
CYIIHI 3TaXX» Ha JIFOOBIX YKJIOHAX MMO3BOJSCT OPraHU-
30BbIBaTh MHOTOBAPHAHTHBIC MPEIOKCHUS 00BEMHO-
IUTAHUPOBOYHBIX PEIICHHUH, BKIIFOUAs B HUX PA3JINIHBIC
JIETHUE TIOMEUICHHS;

* NPUMEHEHHE KOHCTPYKTHBHOW CHCTEMBI «HE-
CYIIMI 3TaX» 3a CYET IKOHOMHUH KOHCTPYKIIMOHHBIX
MaTepuajoB CHUXKAET CTOUMOCTb AoMOB Ha 30 %, uto
SIBIISICTCSI HEOOXOAUMBIM (DAKTOPOM B YCIIOBHUSIX COBpE-
MeHHON CHpHM U ONpeaessieT MPEANOUYTCHHE ero UC-
MOJIb30BAHUS 110 CPABHEHHIO C TPAIMIUOHHBIMU KOH-
CTPYKTHUBHBIMH CHCTEMaMHU;

* JUISL JIOCTHXKEHUST KOM(OPTHOCTH IPOCTPaH-
CTBa W MPOYHOCTH JIOMOB Ha penbede B 3aBUCHMOCTH
OT KJIMMAaTUYeCcKux yciopuii I. Kaca® HyXHO y4YHThI-
BaTh OPHEHTAIIMIO YKIOHOB IO CTOPOHAM CBETa M CBsI-
3aHHYIO C 9THM OPHUEHTAIMIO JIOMOB, NMPHUMEHSThH He-
00XOIUMbIE KOHCTPYKTUBHBIC PEIICHHST OIPAXKIAOIINX
KOHCTPYKIIHIA JJIOMOB C y4ETOM BO3MOXKHOTO ITE€PErpena
WX HAPY>KHBIX CTCH.
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INTRODUCTION

An acute need for new permanent residential
buildings arose in Syria upon completion of military
operations. Displaced persons fled to Latakia, that had
not suffered from any warfare and featured the Mediter-
ranean climate. As a result of the population growth,
Kesab, located in the mountainous area, also needs new
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buildings same as the whole governorate. Any construc-
tion project requires an advanced approach to design to
assure a comfortable living environment.

Over the last decades, the problem of structural
design for rough terrains was relevant in many areas
of Syria, especially in Kesab, as its terrain is particu-
larly challenging, and until now only small grade plain
areas accommodated construction projects, although
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they occupy approximately 23 % of the town area. Pres-
ently, the problem of housing has arisen, and mountain
slopes, having different grades and cardinal orienta-
tions, are now used for new construction [1, 2].

An increase in population numbers, caused by
the relocation of residents from the areas of military
operations accompanied by the economic recession
and impoverishment, requires optimal space planning
and design solutions. Construction projects must take
account of the local terrain, be adaptable to natural con-
ditions, comply with contemporary housing standards
and traditions of Arabic families.

The co-authors have developed the principles, that
comply with the basic requirements of future-oriented
architectural solutions designated for single-family
residential houses to be built on the sites that feature
different slope grades and orientations towards cardinal
points. The application of the “bearing floor” structural
system, which ensures substantial cost savings, includ-
ing the cost of construction materials, also contributes
to reduction in the cost of construction [3, 4].

MATERIALS AND METHODS

Latakia Governorate is located on the west-
ern coast of Syria; it features diverse natural and cli-
matic conditions. The province includes Kesab with
the area of 100 km? located at the distance of 60 km
north of the Latakia port, at the distance of 3 km from
the coast of the Mediterranean Sea. Kesab has about 5
thousand residents [5].

Kesab features versatile types of terrain, because
the coastline has mountain groups. Also, Kesab features
different terrain forms: in the south, its lowest districts
are located about 100 meters above the sea level. There
are more mountainous areas in the north. Maximal al-
titudes go up from 300 to 750 m above the sea level
and achieve 1,736 m above the sea level. Kesab slope
grades can be split into three groups: slight slopes —
4-10 %; moderate slopes — 11-25 %; steep slopes —
26-43 % (Fig. 1, Table 1) [6].

N
N-W N-E
W < E
W-S S-E
v
S

Steep slopes (13 %)
Moderate slopes (42 %)

Slight slopes (22 %)

JONN

Plain ground (23 %)

Fig. 1. Slope types in Kesab (the figure is made by
the co-authors)

As the local terrain has mountains surrounding
the town from all sides, mountain slopes are oriented
towards each cardinal point. Mountain slopes in Kesab
can be divided into seven types according to their ori-
entation towards cardinal points (Fig. 2):

* aslight slope overlooks the north, the north-east
and the north-west;

* a moderate slope overlooks the south and
the south-east;

* a steep slope overlooks the east and the south-
west.

Therefore, there is need to position single-family
residential houses on potential construction sites and
develop space planning solutions with regard for each

Table 1. Types of slopes in Kesab (the table is made by the co-authors)

. Slight slope Moderate slope Steep slope
Slope T Pl d
ope Lype am groun (4-10 %) (11-25 %) (26-43 %)
Rising ground, m — 100 to 200 200 to 750 750 to 1,736
Sloping districts Central districts South North North-East
in Kesab in Kesab South-West North-West
South-East

Sloping areas™®, % 23 22 42 13

b — elevation difference; ¢ — distance between points; @ — slope angle

Note: * — sloping areas are indicated as the percentage of the total area of Kesab (100 km?)
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Fig. 2. Slopes in Kesab (fig. from Google Maps)

Fig. 3. The master plan featuring households on the slopes with building entrances designed on different sides

of the slope (the figure is made by the authors)

slope and its orientation. If the master plan of the town
is used for reference purposes, and its roads connecting
groups of built-up areas are perpendicular to the slope,
then house entrances may be designed from above
the slope and from below the slope (Fig. 3) [7].

Entrances are accessible both from above and
from below three types of slopes (Fig. 4-6):

1. If the slight slope overlooks the north, the north-
east and the north-west, entrances can be designed
from above the slope and from below the slope. When
the entrance is arranged from above, pedestal bund-
ing, diversion of rain discharges, and sufficient wa-
terproofing of foundations and pedestals are needed.
When the entrance is designed from below the slope,
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additional porch steps appear. The space planning so-
lution that entails the entrance overlooking the north,
the north east and the north west, may have any rooms
designed next to the entrance that represents the en-
trance door and the area in front of it, such as a lobby
that accommodates the wardrobe or the hall stand. If
the entrance is placed from above the slope, i.e. orient-
ed towards the south, south-east and south-west, ther-
mal insulation of the entrance wall is needed, besides,
indoor spaces that overlook the south, south-east and
south-west, must have no windows. If it is impossible,
windows must have sunshields or a cantilevered first
floor (Fig. 4).
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Fig. 4. Building entrance on the slight slope: a — the entrance is placed from above in the slope;
b — the entrance is placed from below the slope (the figure is made by the co-authors)

2. The moderate slope overlooks the south and
south-east. If the entrance is arranged from below
the slope, the pedestal will be extended there, and
multi-step stairs will lead to the entrance. If the en-
trance is positioned closer to the top of the slope, out-
side descending stairs will lead to the entrance. In both
cases it is necessary to identify the pedestal height, to
design the entrance porch, and to calculate the num-
ber of steps of the outside stairs. The water diversion
system must include the house bunding and enhanced

waterproofing of the foundations and the pedestal.
The spatial plan of the entrance must have no rooms
whose windows overlook the entrance, as the entrance
overlooks the south and south east, and the entrance
wall may get substantially overheated. If this solution
is unfeasible, windows must have sun protection de-
vices. If the entrance door is positioned above, it is
oriented towards the north and north-west, and there-
fore, its orientation does not limit the space planning
solution (Fig. 5) [8].
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Fig. 5. Building entrance on the moderate slope: a — entrance from above the slope; b — entrance from below the slope

(the figure is made by the co-authors)

The steep slope overlooks the east and south-west.
When the building is entered from above the slope,
the space planning solution significantly differs from
the cases analysed above. The entrance area is arranged
on the first floor, thus, making the space planning solu-
tion completely different. The first floor is designated for
the family members, and their premises are particularly
important in the context of Arabic traditions. Therefore,
the entrance space, including the stairs, must be isolat-
ed. Isolated stairs will connect the lobby and the public
area on the ground floor. If the entrance wall overlooks
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the south-west, it is not advisable to make any windows
in it. If the slope is steep, the site will need a water diver-
sion system to be coupled with other methods mentioned
above. Additional habitable rooms can be designed be-
low the level of the public ground floor, if the slope,
that accommodates the new building, is steep enough.
If the entrance is designed from below, protective ac-
tions remain the same, but a multi-step stair, leading to
the ground public floor, will be needed. However, the en-
trance can be arranged below, if rooms are designed in
the pedestal, as the terrain makes it feasible (Fig. 6) [9].
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Fig. 6. The building entrance on a steep slope: a — the entrance from above the slope;
b — entrance from below the slope (the figures are made by the co-authors)

Buildings, constructed in mountainous terrains,
have no basements. It is explained by the fact that
the main factors, that determine the feasibility and ex-
pediency of construction, include the type of soil and
construction costs. Kesab is located in the mountains,
the soils that accommodate its built-up districts are
strong and rocky. Construction of foundations in solid
rock areas is complicated due to the need to use special-
ized machinery. Therefore, any basement construction
in such areas is very expensive. Basement construc-
tion may double the overall construction costs due to
the need to build deeper foundations. Single-family
house owners tend to have no basements in their homes

due to high construction costs. This fact needs to be
considered now when inexpensive residential houses
are needed in Syria [10].

The “bearing floor” structural system was chosen
for construction projects in Kesab. It complies with
the requirements that apply to contemporary residen-
tial housing, and it is in line with Arabic traditions.
The “bearing floor” term was introduced into the de-
sign practice by the Central Research Institute of Ex-
perimental Design in 2018 in the guidelines “Design
of Residential Apartment Buildings with a Wide Span
of Load-bearing Structures to Ensure Open Concept
Planning”. The “bearing floor” structural system was
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developed and proposed by the Department of Archi-
tecture of NRU MGSU. The proposed “bearing floor”
structural system in Kesab ensures the availability
of three aspects.

Structural Aspect

The structural solution of a “bearing floor” repre-
sents a single solid spatial construction having a box-
shaped section. Its construction depth is equal to the one
of the floors. Upper and lower flanges form floorings
of a bearing floor, while longitudinal and transverse
walls split the bearing floor into separate rooms. All
elements of the bearing floor simultaneously perform
bearing and enclosing functions. The walls of a bearing
floor make it possible to extend the span over the space
below (Fig. 7).

When the “bearing floor” structural system is
applied, the lower flooring shall be rigidly connected
with four, three or at least two opposite exterior walls

Bearing floor
—_—

Non-bearing floor

Fig. 7. Model of a “bearing floor” building
(the figure is made by the co-authors)

(Fig. 8). Rooms can be designed beyond first floor
facades. When verandas or terraces are designed at
the lower floor level, a cantilevered upper bearing floor
provides sufficient shady areas in the summer premises
at the lower level. The upper floor can be extended in
any direction, but when summer premises are designed,
Arabic family’s privacy must be cherished, there-
fore, summer premises should not be designed next to
the main entrance. The bearing floor enables to design
various summer premises (balconies, recessed balco-
nies, terraces, verandas) at the level of the first floor.
It is preferable to limit the cantilever to 2—2.5 m and to
have the flooring thickness equal to 100 — 120 mm [11].

Planning Aspect

The “bearing floor” structural system enables
designers to create unsupported spaces on the ground
floor that accommodate a large room performing pub-
lic functions in a building and allow any re-planning
of the lower floor which is needed for an Arabic family
whose age composition is heterogeneous (Fig. 9, a).
The first floor accommodates personal living rooms,
bedrooms, restrooms and store rooms separated by di-
vision walls to ensure the privacy of family members
which is important in the context of Arabic traditions
(Fig. 9, b).

If slopes are slight, moderate or steep and the entry
point is designed at the lower level, there arises a need
to design it on the ground floor, thus the staircase is
combined with the entrance and the lobby (the entrance
hall is unfeasible in Syria) (Fig. 10, a). If the slope is
steep and the entrance is designed on the higher level,
the space planning solution is significantly different,
and the “bearing floor” is used here. It is necessary to
use special planning solutions due to the need to comply
with privacy traditions of an Arabic family. There arises
a need to design an isolated area composed of a lobby
and a staircase leading to the public area of the build-
ing at the lower level which is completely isolated from
the private one (Fig. 10, ) [12, 13].

Hearing o - Bearing Bearing Bearing
lear [\\%\ Z floor floor floor
— N — By |
-_— [ g ‘
Free floor —_— —ip ~ e
Free floor Free floor Free floor

Fig. 8. Options for connecting the lower flooring with exterior walls of a building in the “bearing floor” structural system

(the figure is made by the co-authors)
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Fig. 9. A “bearing floor” system in a residential two-story house:

b — plan of the first floor (the figure is made by the co-authors)
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Fig. 10. Building entrance options that feature the “bearing floor”

i~

a — plan of the ground floor;
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structural system: a — the building entrance on the free floor;

b — the building entrance on the bearing floor (the figures are made by the co-authors)

Economic Aspect

In the present-day financial and economic environ-
ment of Syria, in general, and in Kesab, in particular,
this structural system reduces the consumption of con-
struction materials (which means a smaller per-floor
consumption of reinforced concrete in comparison with
standard design solutions; reinforced concrete consump-
tion goes down two-fold due to the smaller thickness
of exterior walls and floorings). In general, this solution
reduces construction costs by 30 % (Fig. 11) [12, 14].

Evidently, the bearing floor system requires
a much smaller amount of construction materials than
the standard system.

As the climate of Kesab is characterized by high
temperatures in the summer months (+34 °C), and
the winter temperature of +7 °C, as well as showers,
the following recommendations must be followed to in-
crease the strength of structures, to assure comfortable
living conditions and protection from overheating:

* the porch area must have a canopy over
the entrance door or a cantilevered upper bearing floor.
The bearing floor overhangs above the porch area to
throw the shadow and protect the entry point from
the shower water [15];

 autumn and winter months in Kesab are char-
acterized by higher precipitation, and water may wash
away the top layer of soil, especially if slopes are mod-
erate and steep. This problem is particularly relevant.
If a long wall of a residential building stretches along
the slope, the strength and rigidity of the building struc-
ture can be increased, rainwater can be diverted to en-
sure the best protection of a residential building from
the penetration of the surface water, to keep the foun-
dation dry, to reduce the amount of earth work and to
minimize its cost, and to reduce soil transportation costs
(Fig. 12) [16].
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b

Fig. 11. Comparison of the standard system and the bearing floor system: ¢ — standard system;

b — bearing floor system (the figure is made by the co-authors)

Fig. 12. The building is stretched along the slope (the figure is provided by the co-authors)

Foundations and pedestals of buildings need en-
hanced waterproofing:

* building roofs shall have a thick layer of thermal
insulation to be identified on the basis of the thermo-
technical analysis. Insulation thickness shall be at least
25-30 cm of the polystyrene foam in case of a flat roof
pursuant to SNiP 50.13330.2012 “Thermal Protection
of Buildings”;

* to protect structures from overheating, external
walls, that are most frequently exposed to overheat-
ing, must be covered with thermal insulation materials.
The heating rates of walls vary depending on their ori-
entation towards cardinal points, thus, thermal insula-
tion materials like mineral wool or polystyrene, capable
of reducing the surface temperature of internal walls
of enclosing structures, are needed, as they can reduce
the temperature to the values typical for the shadow. To
ensure comfortable living conditions inside buildings
according to SNiP 50.13330.2012 “Thermal Protection
of Buildings”, the following recommendations shall be
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followed depending on the building wall orientation
and influence of solar radiation (Fig. 13) [17].

Thermal insulation of external walls to prevent
overheating:

 the walls facing the north, the north-west and
the north-east are not exposed to direct sunlight, and
thermal insulation thickness can be 5-10 cm there;

« the walls that face the east and the south-east
must have thermal insulation having the thickness
of 10-15 cm to prevent overheating. The radiation
emitted by the eastern sun is very low. Western walls
are also less heated, but they need a screen of greenery
that will throw a shadow on this wall protecting it from
the dipping sun;

« southern walls exposed to sliding sun rays, when
the sun is high at midday, as well as south-western
walls must be covered with thermal insulation having
the thickness of, at least, 25 cm to prevent overheating.
As the sun goes down to the south-west, the intensity
of its radiation does not reduce, and it actively heats
south-western walls [18];
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Fig. 13. Building orientation (the figure is made by
the co-authors)

* protection of “hot” walls by cantilevers that
throw deep shadows on southern and south-western
walls, so that the area of the first floor was bigger than
the one of the ground floors;

* no windows in “hot” (exposed to overheating)
walls. But if the room, that needs windows to ensure
comfort inside the building, is next to the overheated
wall, window openings shall be protected by muxarabi —
an element of traditional Arabic architecture inseparable
from hot climates. It ensures the privacy and comfort
of people in the room. Muxarabi is a carved latticework
screen that has small holes for free air circulation or room
ventilation and cooling. Moreover, muxarabi is thick
enough for direct sun rays not to reach the room; thus, it
ensures shadow and ventilation inside (Fig. 14).

The layout of summer premises has certain restric-
tions:

* it is inexpedient to arrange summer premises in
the southern and south-western parts of a house, but if
the balcony is located there, muxarabi can be installed
to make rooms more comfortable on the first floor;

« summer premises shall face the backyard rather
than the entry point or a street;

* a cantilevered upper bearing floor produces suf-
ficient shadow for summer premises at the lower level
and ensures a comfortable stay there [19, 20].

RESEARCH FINDINGS

Four basic principles of design are developed for
single-family residential houses built in complex natu-
ral and climatic zones exemplified by Kesab:

Fig. 14. Muxarabi (fig. from wiki2.org)'

1. An urban planning solution for buildings
on rough terrains having different slopes must be ori-
ented towards cardinal points, their binding to street
networks must be made through entrance areas given
that slopes feature versatile inclination angles.

2. The implementation of architectural solutions
based on the “bearing floor” structural system ensures
the cost effectiveness of single-family houses built
on varied slopes in the Kesab area. These are high qual-
ity solutions, tailored to comply with traditions of Ara-
bic families.

3. Design of summer premises in the hot climate
of Syria:

* integration of summer premises into 3D plan-
ning solutions for single-family residential houses
on the terrain of Syria with regard for the “bearing floor”
structural system, that provides shadows in the summer
premises on the lower floor and the cantilevered upper
floor;

e when summer premises are integrated into
3D planning solutions of a house it is necessary to com-
ply with the privacy requirements of an Arabic family
and take account of the climatic conditions in Kesab by
arranging such premises with the appropriate orienta-
tion towards cardinal points and the backyard.

4. Regard for the climatic factors in respect of space
planning and design solutions: using enclosing structures
and effective space planning solutions to ensure protec-
tion from overheating, depending on the building orien-
tation due to the Kesab climate factor and the influence
of solar radiation on building constructions.

! Muxarabi // WIKI 2. URL: https://wiki2.org/ru/%D0%9C
%D0%B0%D1%88%D1%80%D0%B0%D0%B1%D0%B8
%D1%8F#/media/File:GD-EG-Caire-Suhaymi033.JPG
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CONCLUSIONS

The following recommendations are made in fur-
therance of the principles developed for single-family
residential houses built on the terrain of Kesab:

* the position of a house on the terrain must be
identified with regard for the slope terrain type and
the system of driveways that determine the place
of a house and its entry points that can be designed both
on upper and lower levels;

o the use of “the bearing floor” structural system
on any slopes ensures several options of space plan-

ning solutions including the design of different summer
premises inside;

* the use of the “bearing floor” structural system
reduces the building cost by 30 % due to saving of struc-
tural materials, this factor is vital for present-day Syria
and it determines the success of this structural system if
compared with traditional solutions;

« comfortable indoor spaces and strong houses, built
on the terrain typical for the climatic conditions of Kesab,
require the slope and house orientation towards cardinal
points, design solutions for enclosing structures of build-
ings with regard for the overheating of their exterior walls.
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