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aJMMHUCTPATUBHOTO 3JaHUS W CKJIaJja KOMIIaHUH
B Tanrapckom paiioHe AIMaTHHCKOM
obmactuy»  BeimosHeHB  TOO
COTJIaCHO TEXHUYECKOMY 3aJIaHHIO U IOTOBOPY.
3akazuuk: TOO
LleneBbiM  Ha3HAYEHUEM  U3bICKAHUN  SBUJIOCH
M3YYCHUE  HWHKCHEPHO-TCOJIOTUYCCKUX  YCIIOBHIMA
IJIOMIAJIKA  CTPOMTEIBCTBA  aIMHUHHCTPATUBHOIO
3MaHWsl W CKiIajga,  ompeleieHue  (U3UKO-
MEXaHUYECKMX CBOWCTB TPYHTOB, ONpEICIICHUE
KOPPO3MOHHOW aKTUBHOCTH I'PYHTOB K MeTaJllaM U
WX arpeCCUBHOCTH K OCTOHHBIM M keJ1e300€TOHHBIM
KOHCTPYKIIUSM, YTOYHEHUE CEHCMHUYHOCTU y4dacTKa
paboT.
Bce paboThl BBITIOIHSUTUCH B CTPOT'OM COOTBETCTBUU
c tpeboBanusmu CHull PK, CH PK wu papyrux
HOPMAaTHUBHBIX TOKyMeHTOB PecniyOnmkn Kazaxcras.
[onerwie paboTHI BBIIOAHEHB! B HOsI0pe 2013 roma
OypoBoii Opuramoii Oypmacrepa oJ
PYKOBOJICTBOM ~HHXKEHEpa-TeoJiora
JlaGopaTopHbie MCCIENOBaHUS TPYHTOB MPOBEICHBI
B nmaboparopuu  TOO noj
PYKOBOJCTBOM 3aB. Jlabopatopueit .
KamepasibHble pa®OTBI M COCTaBIIGHHE OTYeTa
BBITIOJTHEHBI HHXKEHEPOM-T'E0JIOrOM "
TEXHUKOM-T€OJIOIOM . ITpu
COCTaBIICHHUM  OTYeTa  JIOMOJHUTEIbHO  OBUIH
KCIONb30BaHbl (DOHJIOBBIC MAaTE€PHUAJIbI WHKECHEPHO-
TCOJIOTMYECKUX M3BICKAHUW MPONUIBIX JIET T10
patioHy paloT.
OcyecTBieHne WHXCHEPHO-T€OJIOTUIECKHIX
M3BICKAaHUI Ha ydYacTke pa0oT He BJMSICT Ha
3arpsI3HEHKE TTOYBbI UJIM TPYHTOBBIX BOJI.
Otder oTmeuaTaH B YETBIPEX SK3eMIUIApax. Tpu
SK3EMIUISIpAa M DJICKTPOHHAs  BEPCUs  OTYEeTa
nepeqaHbl  3aKa3dyMKy, OJMH  OJK3EMIUIAP H
MepBUYHBIE MaTepHasibl XpaHsATcs B apxuBe TOO

Building and the  Storehouse of the
Company in the Talgar District
of Almaty Oblast” were carried-out by
LLP as in accordance with the
relevant terms of reference and the contract.
Client: LLP
The designated purpose of the investigations was
as follows:
- to study the geotechnical conditions within the
construction site of administration building and
storehouse,
- to determine mechanical-and-physical properties
of the soil,
- to determine corrosiveness of soil against metals
as well as concrete and reinforced concrete
structures,
- to determine seismicity of the area
All works were conducted in strict compliance
with requirements of SNiP of RoK, SN of RoK
and other regulatory documents of the Republic of
Kazakhstan.
The field works were completed in November
2013 by the drilling crew led by
as under supervision by
(geotechnical engineer). Laboratory-based
researches were conducted in the laboratory under
LLP under the supervision by
(Head of Laboratory). The data
processing and report compilation were done by
(geotechnical engineer) and
(geological technician). The
report was compiled through the use of additional
information received from the National archives
namely the archived data on the geotechnical
investigations of the past times within the area.
The  geotechnical investigations in the
construction area do not cause soil or groundwater
contamination.
The report is reproduced in four copies. Three
copies and the electronic version of the report
were submitted to the Client; one copy and
primary field data are kept in the archives of

LLP.
1. Du3nko-reorpagpuyecKkne yca0Bus 1. Physical and geographical conditions
1.1.  T'eosioruyeckoe cTpoeHue 1.1 Geological setting

I'eonornyeckoe CTpOEHUE paiioHa paboT

Geological setting of the construction works area




ompereNsieTcss ero NpUypOYeHHOCThI0 K Ypalo-
TSHBIHAHBCKOMY TAJIE030MCKOMY CKIIaa4aToMy |
AnBIUIICKOMY  OpOT€HHOMY  HEOTEKTOHHMYECKUM
nosicam. B paiione paboT pacmpocTpaHeHBI
OTJIOKEHHS  KapOOHa ®W  HIDKHEro  TpHaca,
MaJeOreHOBOro, HEOTEHOBOIO MW YETBEPTHYHOIO
BO3PACTOB.
Crpaturpaduueckuii paspe3 B paiioHe TUIIONIAJIKU
CTpOUTCIILCTBA AIMUHUCTPATUBHOI'O 3JaHuA u
CKJIaJia KOMITaHUH MPE/ICTaBlIEeH B
CJIEIYIOIIEM BHJIC (CHU3Y - BBEPX):
[Maneozoiickme (Pz) wu  me3o3olickue  (Mz)
OTJIOKEHHS cpenHero-sepxHero kap6ona (C,;) u
HwxkHero Tpuaca (TO, obmelt MomHocTHIO 10 2000
M, MMpeaCTaBJICHLI BYJIKaHOI'CHHBIMHA JJaBaMH,
Tyamu, KOHIJIOMEpaTaMHu M, B MCHBIIECH CTEIEeHU
(1o 20% MOIIHOCTH ), TeCUaHUKAMH.
3aneraromue BhIIIe MO pa3pe3y KaitHo3oiickue (Kz)
OTJIOKEHHSI B palloHe pabdOT TpeACTaBICHBI
OTJIOKeHHsIMH TaneoreHoBoro (P;), HeoreHoBoro
(Ni2), CPEIHEYETBEPTUIHOTO (Qn) u
BepxHedeTBepTUIHOTO (Qyy) BO3pacTOB.
[TaneorenoBsie OTIOXKEHUS MOIIHOCTBIO 10 500 M
MpeaCTaBJICHbI aprujuimTaMunu u rJIMHaAaMHu
AITIOBHAIIBHO-TTPOJTIOBUATIBHOTO M MPOJIIOBUATBEHO-
JETIOBHAIEHOTO TIPOUCXOKICHHS.
HeorenoBrle oTnoxeHust 00MIeH MOITHOCTBIO IO OT
900 no 1200 M mpencTaBieHbl, TPEUMYLIECTBEHHO,
CCPpO-KOPUYHEBBIMU U 6ypI)IMI/I HU3BECTKOBUCTBIMU
rJiMHaMy, C TIPOCIOAMH TI€CKOB, IICCHAHUKOB H
Mepremue.
B palioHe pacnonoxeHus TIOWAJKH CTPOUTEIBCTBA
AIMUHUCTPATUBHOI'O0 30aHUA M CKJIaJla KOMIIaHUHN
pacnpocTpaHeHbl
CpCAHCUCTBEPTUIHBIC u BCPXHCUYCTBCPTUYHBIC
OTIIOXKEHUS O00mIed MOMHOCTRIO 10 250 M,
NpeaACTaBJICHHBIC TaJICHHUKOBBIMHU T'PYHTaMU C
NneCYaHbIM 3allOJIHUTCIIEM, C BKIIIOYCHHUEM BaJIyHOB
BKJIIOUEHHEM BallyHOB 10 30%, MepeKkpbITBIMU C
MMOBECPXHOCTHU CYrJIMHKaMHu u IIeCKaMu
BEPXHEYETBEPTUYHOTO  BO3pacTa  aJUIFOBHAJIBHO-
MPONIIOBUANBHOIO  TPOMCXOXKIEHUs. B Tommie
TaJICUHUKOB BCTPECUAIOTCA PEAKUEC ITPOCIION U JIMH3BI
rpaBHus, IECKOB U cymecei MommHocThio J10 0,10-0,15
M.
CoBpemeHHoO-ueTBepTHYHBIE  (€Qpy)  OTJIOKCHHS
MpeaCTaBJICHbI MOYBCHHOPACTUTCIIbHBIM CJIOEM
MOIITHOCTEIO 710 0,2 M.

is deter mined by localization of this area within
the Ural-and- Tien Shan Palacozoic plicated belt
and Alpine orogenic neotectonic belt. Within the
area in question the rocks of the following ages
are present:

- Carboniferous

- Lower Triassic

- Palacogene

- Neogene and

- Quarternary

The stratigraphic sequence in the area of
construction of administration building and
storchouse to be owned by

Company is represented as follows (from bottom
to top):

- Palaeozoic (Pz) and Mesozoic (Mz) group rocks
consist of middle-to-upper Carboniferous (C,3)
and Lower Triassic (T;). The stratigraphic sub-
sequence of this group is up to 2000m in thickness
and represented by volcanogenic lava, tuff,
associated conglomerate and, to the lesser extent,
by sandstone (to 20% of the thickness).

- Cenozoic group (Kz) units overlie the
Palaeozoic (Pz) and Mesozoic (Mz) group and are
represented by rocks of Palacogene (P;), Neogene
(Ny,), middle- Quarternary (Qp) and upper-
Quarternary (Qy) ages.

The Palacogene sedimentary package is up to
500m in thickness and represented by argillite and
clay of alluvial-and-proluvial and proluvial-and-
diluvial genesis.

The Neogene sedimentary package is from 900 to
1200m in thickness and mainly represented by
gray-brown and brown calcareous clay with
interlayers of sand, sandstone and marl.

Within the area of construction of administration
building and storehouse of

Company there also are middle- Quarternary and
upper- Quarternary age sedimentary stratum to a
total thickness of up to 250m. The middle-
Quarternary stratum is represented by pebble rock
material with psammitic filler and inclusions of
boulders (up to 30% in quantity) and then this
layer is overlain by upper- Quarternary age loam
soil and sand of alluvial-and-proluvial genesis.
Inside the pebble rock material layer there are rare
0.10-0.15m thick streaks and lenticles of rock
debris, sand and sabulous clay.

The Recent (eQpy) sedimentary layer is
represented by the top soil which has a thickness
of up to 0.2m.

1.2 ITonzeMHBIE BOABI

B paiione paboT TmOI3EMHBIE BOJbBI TAJICOTCH-
HEOTr'CHOBBIX OTJIIOKEHUI BCKPBIBAIOTCS Ha TITyOMHAX
2517-2587 m. Pacxozpl (neOWThI) OA3EMHBIX BOJ
ManeHbkue u  coctaBisior  0,4-0,74 n/c  mpum

1.2 Underground water

Within the area of the construction works the
underground water of Palaeogene-Neogene
stratum is found at depths from 2517 through
2587m. The flow rates of the underground water




MOHMKEHUSIX YpPOBHA BOAbl Ha 76-83M. Bogs
TepMaJbHBIE cO cpenHeil Temmneparypoit 76°C. Ilo
XUMHYECKOMY COCTaBy  BOJBI cynb(haTHO-
XJIOpHIIHBIE ¢ MUHEpanu3anueit 37,4 /1.

Ha yuwacrkax, OTHOCAIIMXCA K HHUXKHEH 4YacTd
KOHYca BbIHOCa peku Masias AJIMaTUHKa, MOIIIHOCTh
BOJIOHOCHBIX  CPEJHCUCTBEPTUYHBIX  OTJIOKCHUH
(raneyHuku, mecku) cocTtaBiasger okoigo 200 M.
[Tom3eMHbIe BOJIBI 3ajIeTalOT Ha rIyOMHax S5-15 M u
B3aMMOCBSI3aHbBI C HIDKE 3aJICTA0IIMMU HAIOPHBIMU
BOJIaMHU TaJIeOreH-HEOr €HOBBIX OTJIOKEHUH.
['pyHTOBBIE BOIBI TMpPECHBIC, THAPOKAPOOHATHBIC
KallbllueBble, ¢ MuHepanmuzamuen 0,2 - 0,5 1/
Pacxonpr (neOUTHI) CKBa)kKMH cocTaBisioT 1-5 J1/c.
Momynu MUATAHUSL HaMOPHBIMU BOJIaMH,
3ayeraronux Ha riryounax 40-50 m, cocraistor 16-
27 n/cHa 1 kv’

BonoHocHbI# KOMILIEKC AJUTFOBUAJIBHO-
MPOJTFOBUAIIBHBIX OTJIOKEHHI BEPXHEUETBEPTUUHOTO

BO3pacTa, MPEJCTABJICHHBIM  TajJ€YHUKAMU U
MEeCKaMH, COJICPKUT Oe3HANOpPHBIC T'PYHTOBHIC
TOPU3OHTBI IIOA3CMHBIX BOM. Fp}/HTOBLIC BOABI
3aymeralor Ha miyomnax or S5 go 15 wm. Ilo

XUMHUYECKOMY COCTaBy I'PYHTOBBLIE BOJBI IPECHBIE
I‘I/II[pOKap6OHaTHI)Ie KaJIbIIMCBO-HATPUCBLIC C
MuHepanu3anuen 0,2

-0,6 r/n. OOmmas keCTKOCTh M3MEHSAETCA B Tpeaenax
ot 1,9 10 7 Mr-sks/i.

OO1ee HampaBieHHE MOA3EMHOTO CTOKa Ha CEBEp
COBIAJIaeT C HampaBlIeHHEM YKIOHA IOBEPXHOCTH
3eMJIM OT rop 3auiuiickoro AjaTtay K JIOMMHE PEKH
Wnu.

are small and range from 0.4 through 0.74 I/s at
water level drops to 76-83m. The water is a
thermal type water. In terms of chemical
composition the water is of sulfate-chloride water
type and has a mineralization of 37.4 g/l.

At the places lying in the lower portion of the
alluvial fan of Malaya Almatinka River, the
thickness of middle-Quarternary water-bearing
layers (pebble rock material, sand) is about 200m.
The underground water occurs at depths of 5-15m
and is interrelated to underlying artesian water of
the Palaecogene-Neogene stratum. The
underground water is fresh, of hydrocarbonate-
calcium type and its mineralization is in the range
0f 0.2-0.5 g/l. The flow rates of water wells are in
the range of 1-5 I/s. The modulus of feeding with
artesian water occurring at depth 40-50 m is 16-27
I/s per 1 km’.

The water-bearing complex of upper-Quarternary
alluvial-and-proluvial strata represented by pebble
and sand contains unconfined groundwater. The
ground water flows at depths from 5 through 15m.
In terms of chemical composition the water is
fresh, of calcium-hydrocarbonate type of water,
with mineralization of 0.2-0.6 g/l. The total water
hardness ranges from 1.9 through 7 mg-eq/I.

A general northwardly direction of the
groundwater runoff coincides with direction of the
general earth surface sloping as from the Zailisky
Alatau Mountains towards Ili River.

1.3 T eomopdosorus
B reomMopdoaoruyeckoM  OTHOIICHWH  Y4aCTOK
CTpOUTCIILCTBA AIMUHUCTPATUBHOI'O 3JaHUsA u

CKJIaJla KOMITaHUH pacroiokeH B
mpeAenax HIKHEH YacTH KOHyca BBIHOCA PEKU
Maass AnmMaTHHKa, B 30HE TIepexo/ia K MpeAropHon
paBHUHE rop 3auwimiickoro Anaray.

Penbed momianky 3acTpoiiky MONIOrO-HAKIOHHBINA B
CEBEPHOM HaIpaBJeHWH. AOCOIIOTHBIE OTMETKH
MOBEPXHOCTH 3eMJIN KoseOmores B mpeaenax 98,0 -
101,0 m.

I[lo reomopdonorudeckum ycinoBusM penbeda
y4acTOK paboT OTHOCHTCS K TMOTCHIHAIBHO He
IOATOILIAEMBIM TEPPUTOPUAM.

1.3 Geomorphology

In terms of geomorphology the administration
building and storehouse construction site area is
situated in the lower portion of the alluvial fan of
Malaya Almatinka River while being within the
region of transition towards the piedmont plain of
the Zailisky Alatau Mountains.

The terrain of the building development area
gently slopes northwards. Actual elevations of the
earth surface are in the range of 98.0-101.0m.

In terms of geomorphological conditions the
construction site area falls under category of
potentially non-flooded terrains.

1.4.Kaumat

Kmumar B paiioHe paboT KOHTHHEHTAJIBHBIA U
XapakTepu3yercss  BIHSHMEM  TOPHO-JIOJMHHOU
HUPKYISIUN, OCOOCHHO B 30HE IEpexoja TOPHBIX
CKJIOHOB K IIPEJATOpHON PaBHUHE.

Knumatuueckas XapaKTepUCTHKA paiioHa
npuBoautcs mo ganasiM CH PK 2.04 - 01 - 2001 u
Hay4yHO-TIpuKJagHoro CrpaBOYHMKAa MO KIUMaTy
.Kazaxcrana.

B coorBerctBun co CHull 2.04 - 01 - 2001 paiion
n3blckaHuil pacnonoxkeH B Il kinmmMartnueckom

1.4 Climate

The climate in the area is continental inland
climate and features an influence of valley air
mass circulations between mountains and
intermontane valleys, especially in the zones of
transition from mountain slopes towards piedmont
plains.

The climatic characteristics of the area are
provided as basing on the data of SN of RoK
2.04-01-2001 and the scientific reference book on
the climate of Kazakhstan.




paiioHe, noapaiion B.

According to SNiP of RoK 2.04-01-2001 the
investigated area falls under Climatic Zone III
(Sub-Zone B).

2. HHxKeHePHO-Te0JIOTHYECKHE YCI0BUS
B reonoro-muTonornieckoM CTPOSHUH TUIOMIAIKH

CTPpOUTCILCTBA AAMHWHHUCTPATUBHOTIO 3JaHHUA U
CKi1aga KOMITaHHUH MIpUHUMAIOT
ydacTue AJUTFOBUAJIBHO-TIPOJIIOBUAJIBHEBIC

OTJIOXKEHMSI BEPXHEUETBEPTUYHOTO BoO3pacta (ap
QI), npeACTaBlICHHBIE CYTJIMHKAMH, IECKAaMU H
raJeYHUKOBBIMH IrpyHTaMU C [MECYAHBIM
3alIOJTHUTENEM, C BKJIIOYEHHEM BalyHOB 10 30%,
MEePEKPBITHIC C MTOBEPXHOCTH IMOYBEHHO-
pPaCTUTENBHBIM CJIOEM COBPEMEHHO-YETBEPTUYHOTO
Bo3pacra (tQiv).
JIuTonoruyeckuit paspes Ha TLTOIIAIKE
CTPOUTENBCTBA TPEICTABICH B CIEAYIOIMIEM BHJIEC
(cBepxy - BHH3):
1. [TouBEeHHO-PaCTUTENBHBINA CIIOM MOIIHOCTBIO
0,15 m.
2. CyrimHoK
CBETJIO-CEPOro

KOpUYHEBATO-Ceporo [0
uBera, OT TBEPAOH  JO

TYrOIIACTUYHOU KOHCHCTEHIINH,
MAaKpOMNOPHUCTHIN, C MPOKUIIKAMHU TUIICA.
Ho TITyOUHBI 2,5 M CYTJIMHOK

npocanounbiii (I TMO mpocagodHOCTH M0

TPYHTOBBIM YCIIOBHUSIM), HIDKE TITyOHHBI 2,5

M CYTJIMHOK HE MPOCaJT0YHBIN.

BckpeiTas MmomuocTs 3,55- 9,55 M

3. Ilecok CpEenHUH, JKEJITOBATO-CEPOro
LIB€Ta, MOJMMMKTOBBIN, CpEJHEN IIOTHOCTH, C
BKJTFOUEHHEM TpaBus 10 5-10%, MaIoBIaXHBIH.

Bcekpoitas momuocts 2,30 - 3,30 M

4. TaneyHuKOBBI TPYHT C II€CYaHBIM
3aIIOJTHUTENEM, C BKJIIOYEHHEM BajlyHOB 10 30

%. BamyHbl W Tampka OKpYIJIOW (OpPMBI,
KpenKue, MarMaTH4ecKOoro IPOHUCXOXKICHUS.
3anonHUTENb - MeCOoK KpYITHBIH,
MOJTUMHUKTOBBIH.

B Tomme ranedHUKOBBIX TPYHTOB BCTPEYAIOTCS
peAKue IPOCIOWKH TIpaBusl, IIECKOB M CyIeced
morHocTeio 10 0,10 - 0,15 m.

Bcekpritas momuocts 13,00 - 17,00 m

CornacHo [aHHBIM PETHOHAIBHBIX T'€0JOIMYECKUX
¢donnoB Axamzemun Hayk PecrnyOnukm Kazaxcran
0011asi MOIITHOCTh BaJyHHO-TaJIEYHUKOBBIX TPYHTOB
Ha y4actke pabot mnpessiiiaet 200 M.

I'pyHTOBBIE BOABI MpPOIIEHHBIMH BHIpaOOTKAMHU B
nepuoy wu3bickaHuit  (HostOper 2013 roma) Ha
TUIOIIA/IKE CTPOUTEIbCTBA BCKPHITHI Ha TIyOMHAX
11,00 - 12,00 M. VYcTaHOBHUBIIMECS YpPOBHU
TPYHTOBBIX BOJ, U3MepeHHbIe yepe3 10 aHelt mocie
OKOHUYaHMS OypOBBIX paboT, B MpeAenax IIIOIa K1
CTpOUTENbCTBA 3aeratT Ha rimyounax 10,00 - 11,00
M.

AwmnuTyna KosieGaHHWH YPOBHSI TPYHTOBBIX BOJ B
TeueHHue roja oObIYHO He mpesbimaer 1,0-1,2 M.

2. Geotechnical conditions

In terms of geology and lithology the construction
site for administration building and storehouse of
the Company is composed of
alluvial-and-proluvial upper-Quarternary age
sedimentary rocks (apQy) represented by loam
soil and sand as well as pebble rock material with
a psammitic (sand) filler and inclusions of
boulders (up to 30% in quantity). The said upper-
Quarternary age layer is overlain by the top soil of
the Recent age (tQyv).

The stratigraphic section within the construction
site area is represented by the following units
(from top to bottom):

1. Top soil: 0.15m in thickness

2. Loam soil of gray-brown to light-gray color,
from hard to low-plasticity consistency,
macroporous, with interlayers of gypsum

Down to a depth of 2.5m the loam soil is a
subsiding type rock (Subsidence Class I in terms
of soil conditions), while below a depth of 2.5m
the loam soil is not subsiding.

Thickness as penetrated by drilling: 3.55-9.55m

3. Medium-grained sand, of yellowish-gray color,
polymictic, of medium density, with inclusion of
rock debris (up to 5-10%), weakly moist.
Thickness as penetrated by drilling: 2.30-3.30m

4. Pebble rock material with sand (psammitic)
filler, with inclusion of boulders (up to 30% in
quantity). The boulders and pebble are round-
shaped, hard, of magmatic genesis. Filler: coarse-
grained polymictic sand.

Inside the pebble rock material there are rare
streaks of rock debris, sand and sabulous clay
these streaks being up to 0.10-0.15m in thickness.
Thickness as penetrated by drilling: 13.00-17.00m
As per the data from the regional geological
archives of the Academy of Sciences of the
Republic of Kazakhstan, a total thickness of

bouldery-and-pebbly rock material at the
construction site area exceeds 200m.
During the geotechnical investigations

(November, 2013) within the construction site
area the underground water was penetrated by
means of drilling at depths of 11.0-12.00m.
Within the construction site area the stabilized
underground water levels are at depths of 10.0-
11.0m as measured in 10 days after completion of
drilling works.

Normally within a year the amplitude of
fluctuation of the underground water levels does
not exceed 1.0-1.2m. Maximum underground
water levels are observed in May-June while




MaxkcumanbHEIE YPOBHU TPYHTOBBIX BOJI
HaOmIomaloTcs B Mae -  HIOHE  MeCSIax,
MUHWMAJIbHBIC YPOBHHM IPYHTOBBIX BOJ - B JIeKa0Ope -
SIHBape.

I'pynroBbie Boabl umeroT muHepanusanuo 0,5-0,6
/11, IO XUMUYECKOMY COCTaBY - THAPOKapOOHATHBIC
cynb(aTHbIE, KalbI[MEBO-HATPUEBBIC. B0I0OpOaHBII
noka3zarenb (pH) paBen 8,7. OO11ast )KeCTKOCTh BOJIBI
cocTtaBisier 5,3 Mr-3KB/JI, B TOM YHCJIEe KapOOHATHAsS
JKECTKOCTD - 1,9 MI-3KB/II.

minimum underground water levels are observed
in December-January.

The underground water features a mineralization
of 0.5-0.6 g/l. In terms of chemical composition
the water is of sulphate-bicarbonate, calcium-
sodium type of water. The hydrogen ion exponent
(pH) is 8.7. A total water hardness is 5.3 mg-eq/l
while the carbonated hardness of the water is 1.9
mg-eq/l.

3. ®uszukKo-MexaHHYeeKHe CBOMCTBA
TPYHTOB
I[To pesympTaTaM  HMHXKEHEPHO-TEOJOTHUIECKIX
M3BICKAaHUN U J1a00OpaTOPHBIX  UCCIIENOBAHUMN
TPYHTOB BBIZICIICHO YeThIpe WHXXEHEPHO-
reoyioruueckux anementa (UI'D):
Urs-1 CyrmvHOK  TBEpIOMl  KOHCHUCTEHIIHH,

npocamounbiii (I TUm  MpPOCAamOYHOCTH IO
TPYHTOBBIM YCIIOBHUSIM) A0 TIyOWHBI 2,5 M

NI'3-2 CyrnuHOK OT TBEpJAOW 10 TYrOIUTACTUYHOMN
KOHCHUCTCHIIMH, HEMpOCaJ0YHbI (HWXKE TIyOWHBI

2,5 m)
UI'3-3 Tlecok cpemnmii, cpenHeit MIOTHOCTH
UI'2-4  TaneyHuKoBBIH TPYHT C  IECYAHBIM

3aIIOJTHUTENEM, C BKIIIOUeHHEM BallyHOB 110 30%.

3. Physical and mechanical properties of
soil
As 1in accordance with the results of the

geotechnical investigations and laboratory-based
researches of soil, the specialists outlined four
geotechnical units (GTU):
GTU-1: Loam soil of hard consistency, subsiding
type (Subsidence Class I in terms of soil
conditions). The rock occurs down to a depth of
2.5m

GTU-2: Loam soil from hard to low-plasticity
consistency, non-subsiding type. The rock occurs
below a depth of 2.5m

GTU-3: Medium-grained sand, of medium density
GTU-4: Pebble rock material with sand
(psammitic) filler, with inclusion of boulders (up
to 30% in quantity).

5.CelicMu4HOCTD
Cornacao CHull PK 2.03-30-2006 «CTpouTEnbCTBO
B CECMHUECKMX palioHax» pailoH paboT OTHOCHTCS
K TEPPUTOPUSM CEHCMUYHOCTHIO 9 OaIIIoB.
B cootserctBuu ¢ CH PK 2.03-07-2001 «3acTpoiika
ropoga AnMaThl M TPUIIETAIOMIUX TEPPUTOPUN C
y4eTOM CEeHCMUYECKOro MHUKpOpallOHMpOBaHUA» U
«Cxemoit KOMIIJIEKCHOT'O CEHCMUYECKOT 0
MUKpOpallOHUpOBaHUS T'. AIMAaThl U MPUIIETAIOIINX
TEPPUTOPHID» TJI0IIAJIKa CTPOUTEIHCTBA
aJMMHHCTPATUBHOIO 3[aHUS M CKIaJa KOMIaHUU
HaxoAuTCcs B npenenax
ceiicmuyeckoro  ydactka  II-A-1.CelicMUYHOCTH
coctaisier 9 (neBsith) OamnoB. Kareropust rpyHTOB
OCHOBaHUSl  (CYITIMHKH)  TI0  CEHCMHUYECKUM
coiictBam — II (BTOpas).
C uenpl0 YTOYHEHMS] HHXKEHEPHO-CEMCMHUYECKUX
YCIIOBUM W WX BIHMSHUA Ha CEHCMHMYECKYIO
WHTCHCHBHOCTh B paiioHe paboT, Ha ydJacTke, ¢
aHaJIOTHYHBIMH TPYHTOBBIMH YCIIOBUSIMH
(cyrnmuakM,  meckw, —rajgeyHukd) — Kazaxckum
reorexunyeckuM uHCTUTYTOM KA3I'MW3  Obutn
BBITIOJIHEHBI WHCTPYMEHTAIIbHBIC
ceiicMOpa3BelouHbIC HAOJIIOICHHS B Kon4yecTBe 12
CEICMO30H/IOB C IByMSl pacCTaHOBKaMH JJIMHOM IO
99 M, uTto obOecneumwso TIIyOMHY HCCIEIOBaHUS
TONIHU TPYHTOB 110 30 M.
CornacHo Moy4eHHBIM JJTaHHBIM, CPETHUE 3HAUEHUS
CKOpOCTEH pPAacIpOoCTpaHEHUs] MONEPEYHBIX BOJIH B
30-meTpoBoit ToMNmIe cocTaBisaoT Vs = 270-310

5. Seismicity

According to SNiP of RoK 2.03-30-2006 titled
“Construction in seismic areas” the project area
belongs in an area that has a potential seismic
intensity of 9 (nine).

In accordance with SN of RoK 2.03-07-2001
“Development of Almaty city and adjacent areas
taking into account seismic micro-zoning” the
area of construction of administration building
and storehouse of Company
belongs in seismic sub-zone II-A-1. Seismicity is
9 (nine). The category of soil in foundation (loam
soil) in terms of seismic properties is Il (second).
In order to clarify the geotechnical-seismic
conditions and their influence upon the seismic
intensity within the project area, at a site having
similar stratigraphic conditions (loam soil, sand,
pebble rock material) the Kazakh Geotechnical
Institute (KAZGIIZ) carried out instrumentation-
based seismic investigations while using 12
seismic sounders with two arrays (99m long each)
that ensured investigation of sub-surface strata
down to a depth level of 30m.

According to the resultant data, average values of
S-wave velocity within the 30m thick stratum are
at Vs=270-310 m/sec. The provided velocity data
confirm the presence of soil material that falls
under soil Category II in terms of seismic
properties and location of the project area in
seismicity zone with earthquake intensity of 9. At




M/cek. [IpuBeneHHBIE CKOPOCTHBIE XapaKTEPHUCTUKU
MOTBEPKIAAIOT HAJIMYHME TPYHTOB, OTHOCALIUXCA KO
BTOPOM KaTEropuu TIPYHTOB II0 CEHCMUUYECKUM
CBOMCTBAM M pACIOJNIOKEHHWE Yy4yacTka paboT B
NeBITHOAIUILHON 30He cedcmuyHOoCcTU. [Ipu 3TOM
ClIelyeT OTMETHTb, YTO COINIACHO JEHUCTBYIOLIUM
HOPMAaTHUBHBIM JIOKyMeHTaM Pecniyonnkn Kazaxcran,
WHCTPYMEHTANbHBIE JaHHbIE SBISIOTCS HamOoiee
JIOCTOBEPHBIMH IIPU  OINPEICIEHUH CEHCMHUYECKUX
CBOMCTB TpyHTOB. TakuMm o00pa3oMm, yTOYHEHHas
CEICMUYHOCTD IJIOIA KU CTPOUTENBCTBA
aJIMUHUCTPATUBHOIO 3/JaHUS U CKIAJa KOMIIAHHUH
coctarisieT 9 (ieBsATh) OaIIOB.

that it is necessary to note that according to the
local regulations of the Republic of Kazakhstan,
the instrumentation — based data is the most
dependable data in determining of seismic
properties of local soil. Thus, a clarified
seismicity in the area of construction of the
administration building and the storehouse of the
Company is 9 (nine).




