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4. RESIDENTIAL, PUBLIC AND
INDUSTRIAL BUILDINGS

4.1. General
4.1.1. OO0BEeMHO-INITAHUPOBOYHBIE u
KOHCTPYKTHBHBIE pEIICHHS 3JaHHH  CclenyeT

NIPUHUMATh C YUETOM yKa3aHui 1. 1.7.

4.1.2. Pa3mepsl 3maHuii (MM OTJENBHBIX
OTCEKOB 3/IJaHUH) B IJIaHE HE JIOJDKHBI MPEBbIIATh
pa3MepoB, yka3aHHbIX B Tabmuie 4.1.1. Beicota
3JaHU He JIOJDKHA TPEBBIATh Pa3MEpPOB,
yKa3aHHBIX B Tabmuie 4.1.2.

Ilpumeuanusn: 1. B 3HameHaTene NpUBEICHBI
JaHHBIE IS 3MaHUH C JKene300€TOHHBIM WU
METAJUNIMYECKUM KapKacoM (KpoMe 3JaHuil ¢
ouapparMaMM WM SIApaMH  XKECTKOCTH), B
YHCIIUTENE - I OCTAJbHBIX 31aHHUH.

2. IIpenenbHble pa3Mepsl OTCEKOB
OJTHOATAXKHBIX KapKacHBIX 3/1aHUH,
NPOEKTHpYEMble Uil CTPOUTENbCTBA  Ha

IWIomaaKaXx  CEMCMHYHOCTBLIO 10  ©6amnos,
JIOIYCKAaeTCsl MPUHUMATh PaBHBIMHU: Ha TpyHTax I
u Il kareropuu - 60 M, Ha rpyHTax Il Kareropunm -
48 M.

4.1.3. 3nanus WM OTAENbHBIE OTCEKH, Kak
MIPaBUIIO, JOJDKHBI UMETh MPABHIBHYIO (GOpMY B
TJIaHe.

BricTynbl cTEH 31aHUI WIM OTCEKOB B IUIaHE
HE JIOJDKHBI TIPEBBIIIATE:

Ha CTPOUTEIBHBIX TUTOIIAKaX
CEeMCMUYHOCTRIO 7 0ajioB: I KaMEHHBIX
3MaHui - 2 M; U1 KPYIHONAHEIbHBIX, 00BEMHO-
OJIOUHBIX, KapKaCHBIX M CO CTCHAMH U3
MOHOJIUTHOTO JKeJIe300€TOHa - 6 M;

Ha CTPOUTEIBHBIX TUTOIIAKaX
CEHCMUYHOCTEIO 8 W 9 GamIoB: g KaMEHHBIX
3m1aHuil - 1M; I KPYIMHOMAHENBHBIX, 00EMHO-
OJIOYHBIX, KapKacHbIX M CO CTEHaMH U3
MOHOJIUTHOTO JKeJIe300€TOHA - 3 M;

Ha CTPOUTEIBHBIX TUTOIAIKax
CEICMUYHOCTBIO 10 0aJIoB: IS
KpYIHOMAHENbHBIX, O00BEMHO-OJOYHBIX H  CO

CTEHAMH M3 MOHOJUTHOT'0 XKeIe300€TOHa - 2 M.

4.1.4. Tlepeniafpl MO BBHICOTE B 3[aHUU HIIH
oTCeKe PEKOMEHIYeTCsI MIPUHUMATH
CUMMETPHYHBIMH B TIJIAHE.

CMexHble yJacTKd 374aHus (OTceka) He
JIOJDKHBI IMETBh TIeperiajibl BEICOT Gomee S M.

[Ipu  cTpouTenbcTBE  HAa  IUIOMIAAKAX
ceficMuurOCTRIO 10 6aIOB MEepenaabl O BHICOTE
MEXIY CMEXHBIMH yYacTKaMH 3/IaHUs, Kak
TIPaBUIIO, HE HOMYCKAIOTCS.

IlepekpbiTHE CMEKHBIX yYaCTKOB 3IaHUS
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4. RESIDENTIAL, PUBLIC AND
INDUSTRIAL BUILDINGS

4.1. General

4.1.1. 3D/layout and design concepts for
buildings should be made by considering the
guidelines in Item 1.7.

4.1.2. The horizontal dimensions of the
buildings (or individual sections of buildings)
shall not exceed the dimensions shown in Table
4.1.1. The height of the buildings shall not exceed
the dimensions shown in Table 4.1.2.

Note: 1. In the denominators, data are shown
for buildings with reinforced-concrete or steel
frames (except buildings with diaphragms or rigid
cores), while data for other building types are
shown in the numerators.

2. The maximum dimensions of sections of
framed one-story buildings designed for
construction sites with the seismicity level of 10
may be established as follows: 60 m for Category
I and II soils, and 48 m for Category III soils.

4.1.3. Usually, the layout of buildings or
individual sections shall have a regular shape.

Horizontal dimensions of wall projections of
buildings or sections shall not exceed the
following levels:

at construction sites with the seismicity level
of 7, 2 m for brick buildings, and 6 m for large
panel buildings, 3D-block buildings, framed
buildings and buildings with cast-in-situ
reinforced-concrete walls;

at construction sites with the a seismicity
level of 8 or 9, 1 m for brick buildings; and 3 m
for large panel buildings, 3D-block buildings,
framed buildings and buildings with cast-in-situ
reinforced-concrete walls;

at construction sites with the seismicity level
of 10: 2 m for large panel buildings, 3D-block
buildings and buildings with cast-in-situ
reinforced-concrete walls.

4.1.4. It is recommended to design height
differences within buildings or sections so that the
building or section layout is symmetrical.

The height differences between adjoining
portions of buildings (sections) shall not exceed 5
m.

At construction sites with the seismicity
level of 10, height differences between adjoining
portions of buildings, usually, are not allowed.

The roof of adjoining building portions shall

ho lanatad at tha cama alavatinn




cJenyeT pacroaraTh Ha OJHOM YPOBHE.

4.1.5. 3manus ciaenyet pasnensiTh
AHTHCEHCMHUYECKUMU IIIBAMHM Ha OTCEKH, €CIIU:

OHH UMEIOT CIOXHYIO ()OpMY B IUIAHE;

X 00BEMHO-TUTAHUPOBOYHBIC u
KOHCTPYKTHBHBIE PEIICHUS HE COOTBETCTBYIOT
TpeboBanusaM 1.11. 4.1.2, 4.1.3 m 4.1.4;

WX pa3Mepel B IJJAHE  MPEBBIMAIOT
yka3aHHbIe B Tabnuie 4.1.1.

4.1.6. AmHTuceiicMUYeCKHE BBl CIEAYET
BBITIOJHATH ITyTEM BO3BEACHUS MAPHBIX CTEH HITH
pam, a Tak)Ke BO3BEICHUS paMbl U CTEHBI.

[Iupuny aHTHCEHCMMUYECKOrO LIBAa CIEAYET
Ha3Ha4YaTh HE MEHee pPaCUeTHOro 3HAYCHUS
CYMMapHOTO TOPH30HTAJIFHOTO TI€PEMEIICHHUS
JIBYX CMEXHBIX OTCEKOB. BenmmuuHy pacyeTHOro
TepeMelIeHHs CIeyeT OMNpeAeiaTh OT ACHCTBUS
Harpy3oK, BBIYUCIIEMBIX 110 hopmyiie 3.2.

[Ipn BBICOTE 3mammst A0 5 M IIMpHHA
AHTHCEWCMUYECKOI'0 IIIBa, BHE 3aBUCUMOCTH OT
pe3yIbTaTOB pacyeTa, JODKHA ObITh He MeHee S50
mM. [llupuHy aHTHCEWCMHYECKOro IBa 3/IAHUS
GonblIeil BBICOTHI CIEAYET YBEJIMYHBATh HE MEHEe
yeM Ha 30 MM Ha KasKIbIe 5 M BBICOTBL

4.1.7. AuTHCENCMUYECKHE IIBHI JIOKHBI
pa3fensaTh 3aHue 1O BCeW BHICOTE.
Ha CTPOUTEIHHBIX TUTOIAKax

celicMHUYHOCTBIO 7 1 8 OaioB, a Takxke 9 6amioB
(pu rpynTax I u II kareropuii no ceficMuyeckum
CBOMCTBaM) JOIYCKAETCsl HE ycTpauBaTh IIBOB B
(byHIaMeHTax, 3a MCKIIOUYEHHEM CIyJaeB, KOrna

AHTHCEHCMUYECKUI 1I0B COBIAJaeT c
0CaJJOUHBIM.

Ha CTPOUTEIBHBIX TIJIOMIAIKAX
ceificMuuHOCThIO 9 OamwioB mnpu rpyHTax Il
KaTeropuu, a  TaKkxke Ha  IUIOMIAJKax

ceficmuunocThio 10 OayuioB aHTHCeHCMHYECKHE
IIBBI TOJDKHBI Pa3leNsaTh 3/IaHUe 10 BCEU BBICOTE,
BKJIIOYAs! )yHTaMEHTHI.

4.1.8. KoHCTpyKIMH  aHTHCEHCMHYECKUX
MBOB W WX 3alONHCHHS HE  JIOJDKHBI
MPEMSITCTBOBATh MPU 3€MJICTPSICCHUSX B3aHMHBIM
TEePEMEIICHUSIM CMEKHBIX OTCEKOB. B 3maHmsIX,
PacIloNIOKEHHBIX Ha CTPOUTENBLHBIX TILIOMIAIKAX
ceficMuyHOCTRIO 8 OammoB u  Ooyee, He
JIOTTyCKaeTCs obecrnieynBaTh BO3MOXKHOCTh
B3aMMHBIX TEPEMEIICHUH CMEKHBIX OTCEKOB 3a
CYeT TOABWKKH MPOJICTHBIX  KOHCTPYKIUH,
CBOOOJTHO JIEXKANUX HA KOHCTPYKIUSIX CMEXKHBIX
OTCEKOB.

4.1.9. B 3manusx BBICOTOM 3 3Taka u Oolee
cleyeT TNPHUHUMATh, KaK MPaBWIO, HE MeHee
OITHOW JISCTHUYHOM KJICTKH B MpeeNax KakJoro
oTceKa.

4.1.10. JlectHuuHble KIETKH WM JH(TOBBIC
MaxThl CJEAyeT pacmojaraTh, Kak MpaBWIIO, B
npefenax IuiaHa 3aaHus (otceka). Ilpu 3ToM

HEO00X0IHMO obecrne4uTsb €CTECTBEHHOE
OCBEILIEHHE JICCTHUYHBIX KJIETOK.
4.1.11. Orpaxjatomue KOHCTPYKIIMH

be located at the same elevation.

4.1.5. A building should be divided into
sections with antiseismic joints, if:

its layout has a complex shape;

its 3D/layout and design concepts do not
comply with the requirements of Items 4.1.2,
4.1.3 or4.1.4;

its horizontal dimensions do not exceed
those shown in Table 4.1.1.

4.1.6. Antiseismic joints should be provided
by building coupled walls or frames, as well as by
building a frame and a wall.

The width of the antiseismic joint should be
selected as no less than the theoretical value of the
total horizontal shift of two adjoining sections.
The theoretical shift value should be determined
per impact of loads calculated by Equation 3.2.

For up to 5-m high buildings, the width of an
antiseismic joint shall be at least 50 mm irrespective
of the analysis results. For higher buildings, the
width of an antiseismic joint should be increased by
at least 30 mm per each 5 m of the height.

4.1.7. Antiseismic joints shall divide the
building along the entire vertical span.

At construction sites with a seismicity level
of 7, 8 or 9 (for the latter, with soils of Seismic
Categories I and II), joints in the foundations are
not mandatory, except when the antiseismic joint
coincides with the settlement joint.

At construction sites with the seismicity
level of 9 and soils of Category III, as well as at
construction sites with the seismicity level of 10,
antiseismic joints shall divide the building along
the entire vertical span, including the foundation.

4.1.8. The structures and filling of
antiseismic joints shall not impede a relative shift
of adjoining sections during seismic events. In
buildings located at construction sites with a
seismicity level of 8 or higher, it is not allowed to
provide for a possibility of relative shift of
adjoining sections at the expense of the movement
of arch structures loosely supported by the
structures of adjoining sections.

4.1.9. In buildings of three and more stories,
each section should include at least one stairwell.

4.1.10. Usually, stairwells and elevator shafts
should be located within the building (section)
horizontal span. Natural lighting of stairwells
shall be ensured.

4.1.11. elevator  shaft

Stairwell  and




JICCTHUYHBIX KIICTOK H J'II/I(I)TOBI)IX axT MOryT
BBIIIOJIHATHCA:

HE BISIOIMMH Ha JKECTKOCTh 3HaHHS
(HampuMep, ¢ HO3TaXKHOU pa3pe3Koil),
BOCIIPUHUMAIOIIUMH celicMuueckue

Harpy3Kkd, B TOM YHCJIC B BUJE SCP KECTKOCTH.
4.1.12. Tlpu HamMYuu B OJHOITAXKHBIX
MIPOMBIIUICHHBIX 3[JaHUSX BHYTPEHHUX 3TaXKEPOK

OHM JOJDKHBI pemaTrbcsi B  KOHCTPYKLHUSX,
OTJEJIEHHBIX oT OCHOBHBIX HECYILINX
KOHCTPYKLUMH  37aHUs  aHTUCEHCMUYECKUMU
LIBaMH.

Ilpumeuanus: 1. IlpoexTupoBaHre 30aHIH C
rabapuTamy, TIPEBBIIIAIONIMMU yKa3aHHBIE B
Tabauie, JODKHO OCYIIECTBISTBCS C Y4acTHEM
CHELHUATN3NPOBAHHBIX Hay4HO-
HCCIIEI0BATENILCKUX OpraHU3aIui.

2. Ha CTPOUTEIBHBIX TIJIOIAIKaX
CEHCMUYHOCTBIO 9 0a/uloB NPOEKTUPOBAaHHE U
CTPOUTEIIBCTBO 3[]aHUH BBICOTOH Ooee 9 3Taxeit
JIOIyCKaeTcs o COTJIACOBaHHUIO c
Kazcrpoiikomurerom.

3. 3a BBICOTY 3[aHUs IPUHUMAETCSI Pa3HOCTh
OTMETOK HHU3LIETO0 YPOBHA OTMOCTKH (WMIJIH
CIUTAaHMPOBAHHOMN ITOBEPXHOCTH 3eMIIn,
MIPUMBIKAIOIIEH K 3/aHUI0) M BEpXa HapyXKHBIX
CTEH (WIN HU3a CTPOMMIBHBIX KOHCTPYKIIHH).

4. Ha CTPOUTEIBHBIX IO IKaX
ceificMuyHoCTRIO 8, 9 1 10 Oayu10B BBEICOTA IIKOJ
OrpaHUYMBAETCSA TPEMs ITaKaMH, a JIOMIKOJIbHBIX
YUpeXIEHUN (IETCKUX Ca/lOB U sICNIei) U OOJIBHUIL
- IBYMSI STa)KaMH.

enclosures may be designed as:

insignificant for the building’s rigidity (e.g.,
cut between the stories), or

absorbing seismic loads, including
enclosures designed with rigid cores.

the

4.1.12. In one-story industrial buildings,
internal racks shall be designed as structures
separated by antiseismic joints from the main
load-bearing structures.

Note: 1. Buildings with overall dimensions
exceeding those described in the table shall be
designed with the participation of specialized
research institutions.

2. Designing and constructing buildings
more than nine-story high at the construction sites
with the seismicity level of 9 is allowed upon
concurral with the Kazakhstan Construction
Committee.

3. Difference of elevations between the
bottom of the blind area (or the level of graded
soil adjacent to the building) and the top of the
external walls (or the bottom of the roof truss
structure) is adopted as the building height.

4. At construction sites with a seismicity
level of 8, 9 or 10, the height of school buildings
and pre-schools (kindergartens and nurseries) is
limited to three and two stories respectively.

4.1.13. Bepruxansusie Hecylue
KOHCTPYKIMU JOJKHBI OBITh HENpPEpHIBHBIMHU I10
BBICOTE 3/1aHUS.

4.1.14. TlepexkpblTHss M TOKPBITHS 3AaHHUH
JOJDKHBI OBITH BO3MOXKHO Oojiee XECTKUMU B
TOPU30HTAJILHOMN IJTIOCKOCTH, obecrnieunBast
COBMECTHOCTb paboTsl BEPTUKAJIBHBIX
KOHCTPYKIUHI NIPU CEHCMUYECKUX BO3ICUCTBUSIX.

4.1.15. Co6opHbIC KeJe300eTOHHbBIE
MIEPEKPBITUS U TOKPBITHS 31aHUN TOJDKHBI OBITH
3aMOHOJMYCHHBIMH M COEIMHEHHBIMH  C
BEPTUKAIBHBIMH HECYLIUMHU KOHCTPYKIHSIMHU.

BoxoBkie rpaHu MmaHenen (rmuT)
MEPEKPBITUA W TOKPBITMM  JOJDKHBI UMETh
IIITOHOYHYIO WM PHUQIICHYIO MOBEPXHOCTh. J[yist
COC/IMHEHUSI C AHTHCEHCMHYECKHM IIOSICOM WM
JUIA CBSI3M C DJIEMEHTaMH Kapkaca B MaHEJIX
(MTax) ciieAyeT MpeaycMaTpyuBaTh apMaTypHbIe
BBIITYCKH WJIM 3aKJIa/IHbIC JICTaIN.

Ilpumeuanue. Ipodwuib GOPTOBBIX
3JIEMEHTOB MHOTOIIYCTOTHBIX IUIUT MOXET OBITh
npunsat no F'OCT 9561-91.

4.1.16. KecTkocTh MTOKPBITHH,
BBIMOJHEHHBIX U3 CTAIBLHOTO MPOGUIHPOBAHHOTO
HACTWJIA, CJIEAyeT OOecCleYnBaTh 3a  CYET

4.1.13. Vertical bearing structures shall be
continuous along the entire vertical span of a
building.

4.1.14. The ceilings and roofs of buildings
shall be as rigid as possible in the horizontal
directions to provide for joint bearing of vertical
structures during seismic impacts.

4.1.15. Prefabricated reinforced concrete
ceilings and roofs of buildings shall be casted and
joined with vertical bearing structures.

Sides of panels (slabs) of the roofs and
ceilings shall have a keyed or corrugated surface.
To attach to the anti-seismic girder or to bond
with frame members, rebar extensions or
embedded parts shall be provided in the panels
(slabs).

Note. The bars of the edge members of
multi-cavity panels may be adopted as per GOST
9561-91.

4.1.16. The rigidity of roofs made of profiled
steel decking should be ensured by securing the
profiled decking plates to girders or the top tier of




KpEeIUICHUS JIMCTOB NPO(UINPOBAHHOIO HacTHIIA
K MPOrOHaM HJIM BEPXHHUM I05ICaM CTPOIMMIBHBIX
KOHCTPYKLMI TP TOMOIIY CaMOHape3arolINXCs
00JITOB, YCTaHAaBIMBAEMBIX B Ka)XKIOH BOJIHE.
Mexay co00il  JUCTBI  IPOGUIUPOBAHHOTO
HACTWJIA CIIEYeT CKpEeIUIATh 3akKiIelnKaMH, Iiar
KOTOPBIX HE JOJDKEH MpeBhImath 250 M.

B cnyyae HeoOXOAMMOCTH B IOKPBITHH

YCTaHaBJIMBAOTCA TOPU30OHTAJIbHBIC
MCTAJINYCCKUEC CBA3H. CeueHust
CaMOHAapE3ar0IMNXCA 60J'ITOB, a TaKXC
KOHCTPYKTHUBHBIC peuIeHuA u CXEMBI

pacroNoXXeHus: TOPU3OHTAIBHBIX CBA3€H ciemyeT
NPUHUMATh MO Pe3ylbTaTaM COOTBETCTBYIOIIUX
pacueToB, BHIIOIHAEMBIX C YUE€TOM MOJATIMBOCTH
TIOKPBITHH.

the roof trusses with self-cutting screw-bolts
installed in each corrugation. The profiled
decking plates shall be secured by rivets
positioned at the distance of no more than 250
mm from each other.

If necessary, horizontal steel ties are installed
in the roof. The lateral size of self-cutting screw-
bolts, as well as design concepts and the layout of
the horizontal ties should be adopted based on the
results of corresponding analysis taking into
account the roof ductility.




