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Annotation

Following the end of the Second Karabakh War, the Azerbaijani government promptly initiated
the restoration of essential infrastructure and main communication lines in the liberated territories.
Large-scale and rapid reconstruction efforts are successfully ongoing.

It is essential to carry out localized engineering-seismogeological investigations in the
designated areas, including the construction sites in Jabrayil and Aghdam districts, which have been
selected as research zones.

The construction site planned in the Jabrayil district is located in the Mil plain, covering an area
along the Araz River.

The geomorphological structure of the area and the modern structural-denudational relief are
products of the Late New Caspian stage and are still in the process of formation. In the territory of
the Mil plain, modern relief forms—such as depressions, river valleys, river terraces, structural and
erosional steps—have formed under the general background of recent tectonic movements and as a
result of intensive erosion-denudation processes.

In the studied area, the development of relief-forming processes depends on the hypsometric
elevation, the lithological composition of the rocks, the amount of atmospheric precipitation, and
other factors.

Considering the relevance of the study, the engineering seismo-geological conditions of the
area were assessed based on the data from 200 geological exploration boreholes in Jabrayil and 180
in Aghdam, as well as the results of seismic exploration using the Refraction Seismic Method (RSM)
and Multichannel Analysis of Surface Waves (MASW), based on the seismic properties of the soils,
their classification was determined.

Keywords: engineering-geological conditions, geophysical investigation, geological
exploration, soils, physical-mechanical properties.

ISGALDAN AZAD OLUNMUS ORAZILORDO TiKiNTi iSLORININ APARILMASI
SEYSMIK TOHLUK®O SOVIYYOSININ QIYMOTLONDIRILMOSI
(COBRAYIL VO AGDAM RAYONLARI TIMSALINDA)

Qaravaliyev E. S., Fattahova L. T., Calilova I. N., Camiyeva R.N.
Xiilasa

2-ci Qarabag miiharibasinin basa ¢atdig1 ilk giinlordon dovlatimiz torofindon isgaldan azad
olunmus orazilords asas kommunikasiyalarin barpasi vo zaruri infrastrukturlarin yaradilmasi islaring
baslanilmigdir. Hoyata kegirilon irimiqyasli va siiratli barpa quruculuq islori ugurla davam etdirilir.

Qeyd olunmus orazilords, o ciimladon todgigat orazisi kimi se¢ilmis Cobrayil vo Agdam
rayonlarinda hayata kegirilon tikinti sahalorinds lokal olarag miihandisi-seysmogeoloji tadqigatlarin
yerina yetirilmasi vacibdir.
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Cobrayil rayonunda layihalondirilon tikinti sahasi Mil diizonliyinds Araz ¢ay1 boyu arazini
ohats edir. Mil diizanliyi Kiir-Araz ovaliginin torkib hissasidir. Diizonlik gorbds Qarabag dag silsilosi
ilo sarhadlanir, simal-garbds Qarabag diizonliyine qovusur, Sirvan diizenliyindon Kiir ¢ay1 ilo, Mugan
diizonliyindan iss Araz gay1 vasitasilo ayrilir.

Orazinin geomorfoloji qurulusu, miasir struktur-denudasyon relyefin son Yeni Xozor
mortabasinin mohsuludur va hal-hazirda formalagsmaqda davam edir. Mil diiziiniin arazisinds miiasir
relyef formalari-¢okokliklor ¢ay doralori, gay terraslari, struktur vo erozion pillslor yeni tektonuk
harakatlorin iimumi fonunda, intensiv eroziya-denudasiya proseslari naticasinds formalagmaislar.

Todgig olunan orazido relyef omolo gotirici proseslorin inkisafi orazinin hipsometrik
yiiksokliyindon, siixurlarin litoloji torkibindon, atmosfer ¢okiintiilorinin miqdarindan va s.asilidir.

Isin aktualligini nozoro alaraq Cobrayil rayonu orazisinde qazilmis 200 adod, Agdam rayonu
orazisinds iso 180 odad geoloji-kesfiyyat quyularinin molumatlari, Sman dalgalar iisulu (SDU) vo
Soth Dalgalarinin Coxkanalli Analizi isulundan (MASW) istifado edilmoklo yerina yetirilmis
seysmik kosfiyyat islorinin naticalorinin analizi ssasinda arazinin miithandisi seysmo-geoloji soraiti
Oyranilmis, qruntlarin seysmik xiisusiyyatlorina gors hansi sinifs aid olmasi miiayyanlosdirilmisdir.

Acar sozlar:miithondis-geoloji sorait, geofiziki todgigat, geoloji kosfiyyat, torpaglar, fiziki-
mexaniki xiisusiyyatlor

CTPOUTEJILHBIE PABOTHI U OIIEHKA YPOBHSI CEUCMUYECKOM ONNACHOCTH
HA OCBOBOXJAEHHBIX TEPPUTOPUAX (HA TIPUMEPE JKABPANJICKOI'O A
ATJAMCKOI'O PAMOHOB)

I'apaBanuesn J.C., @arraxosa JI.T., [l:xxanunosa U.H., [:kamuea P.H.

AHHOTAIUSA

C nepBbIxX AHEl nocne 3aBepieHust Bropoit Kapabaxckoii BOWHBI rocyAapCTBOM OBIITH HA4aThl
paboThl 1O BOCCTAHOBJEHHMIO OCHOBHBIX KOMMYHMKAaIlMii M  CO3JAaHUI0 HE0oOXOauMOoi
UHGPACTPYKTYpPhl Ha OCBOOOXKIEHHBIX OT OKKYIAlMU TeppUTOpHUsix. MacmraOHble U ObICTpBIC
BOCCTaHOBUTEIIbHO-CTPOUTENBHBIE PA0OTHI MPOAOIDKAIOTCS YCIICUTHO.

Ha yka3zaHHBIX TeppUTOPHUSAX, B TOM YHCJIE Ha CTPOUTEIBHBIX y4acTKax B paiioHax JlxeOpann
u Arjam, BEIOpAaHHBIX B KaueCTBE 0OBEKTa UCCIIEJOBaHMS, KpaiiHe BaKHO MPOBEIEHHE JTOKATbHBIX
WHXEHEPHO-CEMCMOT€0JIOTHYECKUX UCCIIEA0BAHUM.

CTpouTenbHBIA yYaCTOK, 3allPOCKTUPOBAHHBIM B J[>kKeOpamsibCKOM pailoHE, OXBaThIBACT
TEPPUTOPHIO BJIOJIb peKH Apa3 Ha MUIICKOI paBHHUHE.

['eomopdonornueckoe CTpoeHue TEPPUTOPUU, COBPEMEHHBIH CTPYKTYpPHO-/I€HYIallMOHHbBIN
penbed sBisiTOTCS pesyibTaroM dTama [lozmuHero Kacmus u mpomomxaroT ¢GopMUpOBAaThCA B
Hacrosee Bpems. Ha teppuropun Musickoit paBHHHBI COBpeMEHHbIE ()OpMBI pentbeda — BIaiHEI,
pyciia pek, peuHble Teppachl, CTPYKTYpPHBIE M 3PO3HOHHBIE CTYIEHU — CPOPMUPOBAINCH Ha (OHE
HOBBIX TEKTOHMYECKUX JBWKECHUM B pE3yJbTaT€ HHTEHCUBHBIX 3PO3UOHHO-ACHYIALMOHHBIX
IIPOLIECCOB.

Pa3zButne penbedooOpa3yrommx MpoLEeccOB B HCCIEAYEMON TEppPUTOPUU 3aBUCUT OT
TUIICOMETPUYECKOW  BBICOTBI  MECTHOCTH, JIMTOJOTMYECKOIO COCTaBa IIOPOJ, KOJIMYECTBA
aTMOC(EpPHBIX 0CAJIKOB U IPYTUX (HaKTOPOB.

C y4€ToM aKTyaJbHOCTH MPOBOJUMBIX palbOT OBUIM MpoaHATM3UpOBaHbl naHHble 200
T'€0JIOTOPa3BEJOYHBIX CKBAXKUH, MPOOYpPEeHHBIX Ha Tepputopuu JxebOpaunbckoro paiiona, u 180
CKBOXKMH Ha Teppuropuun Argamckoro paifoHa. Taxxke OBUIM HCHOJIB30BaHBl PE3YJIbTAaThI
ceificMopa3BeKH, BBHIMOJHEHHOW C TNpUMEHEHHeM MeToAa mnpenoMinéHHeix BonH (MIIB) u
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MHOTOKaHaJIbHOTO aHaln3a MoBepXHOCTHBIX BOIH (MATIIB). Ha ocHOBE 3THX TaHHBIX ObLIO U3YYEHO
HMHXEHEPHO-CEHCMOre€0JIOTUYECKOE COCTOSIHUE TEPPUTOPUU M OINpPEAENIEHO, K KakoMy Kiaccy
OTHOCSITCSI TPYHTBI 10 UX CECMHUYECKUM XapaKTePUCTHKAM.

KiioueBble €j10Ba: WHXEHEPHO-TEOIOTUYECKOE COCTOSIHUE, TeO(U3NIECKUE UCCIIeIOBaHUS,
reoJIoropa3Beika, TPyHTHI, (PH3UKO-MEXaHUIECKHE CBOHCTRA.

Construction and installation work has begun in the territory of the Karabakh economic zone
of the Republic of Azerbaijan. The study of seismic conditions in Karabakh before the occupation,
the specification of the geological-tectonic structure, the resistance of state-important projects to
ecological-seismic hazards, and the study of earthquakes occurring in the area were among the main
scientific directions carried out by the Republican Seismic Survey Center (RSSC) of ANAS. Before
the occupation, seismological stations operated in these areas, seismic activity maps were compiled,
and changes in geophysical fields due to the influence of geodynamic stress were monitored. During
the occupation, seismological stations located in the Jabrayil and Aghdam regions were destroyed by
the Armenians, seismological and geophysical devices were looted, and seismic observations were
not conducted in the area [6].

In the territory of our first research area, Jabrayil district, along with the Araz and Kura rivers,
the Hakari River, the Ohchu River and other small rivers play a role in the formation of the relief in
the area.

The ancient regional-scale deep fault zones existing in the area played a major role in the
formation of the relief. Thus, the parent rock was broken and transported as a result of wind and
precipitation.

Geotectonically, the Kura-Araz valley is a part of the depression, according to B.E.Khain, this
Kura-Araz valley depression is considered a megasynclinorium with a complex structure that includes
several structural units. The Mil plain is a component of the Kura-Araz intermontane
megasynclinorium and, starting from the Meghri area, continues in the direction of the Araz River in
the northeast direction and is bordered by the Lesser Caucasus frontal depression. This depression
can be evaluated as a superimposition depression and, according to this feature, separates the
southeastern part of the Lesser Caucasus tectonic zone from the Talysh fold zone.

The vast majority of the territory of Azerbaijan, as in previous years, is characterized by high
seismic activity. Most of the earthquakes are associated with large deep faults that characterize
structures of various tectonic regimes [7].

The geomorphological structure of the territory is a product of the latest New Caspian stage of
the modern structural-denudation relief and is currently continuing to form. Modern relief forms in
the territory of the Mil Plain - depressions, river valleys, river terraces, structural and erosion steps -
were formed as a result of intensive erosion-denudation processes against the general background of
new tectonic movements.

In the section from Horadiz settlement to Minjivan settlement, the Lesser Caucasus
megaanticlinorium is subjected to burial in the Mil Plain area, and therefore the soils that form the
Mil Plain differ from each other in composition. The tectonic structures subjected to burial in the Mil
Plain are the Goycha-Karabakh and Somkhet-Aghdam anticlinoriums. In the Minjivan-Megri
direction, the Zangezur anticlinorium passes from high mountains to medium mountains [5].

Depending on the composition of the rocks, their bedding conditions, and their location in the
geosynclinal or platform area, rocks resist external and internal influences in different ways. Soft
rocks are subject to disintegration more quickly.
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Small faults and intensively fractured zones sharply reduce the resistance of rocks. Hard rocks,
on the other hand, are subject to disintegration and fragmentation late, showing sharp resistance to
external factors [11].

In the city of Jabrayil, it is planned to design 29 4-story and 4 5-story residential buildings for
the construction of the “New Housing Complex”. For this purpose, 200 geological exploration wells
were drilled and the well data were analyzed by the RSSC (Figure 1, 2).

In the geological-lithological sections of the construction sites, gravel (crushed stone, clay
interfill), clayey (containing gravel) soils of solid consistency are present, and their engineering-
geological conditions are shown in the table (Table 1).

M 1: 200000

Gubadli

Zangilan

o 1875 370 7500 11250 15 000

Figure 1. Research area being constructed in Jabrayil city
- research area

The main goal of the engineering-geological research conducted by the “Manzil” KM is to
clarify the geological structure and hydrogeological conditions of the area, to determine the physical-
mechanical properties of the soils underlying the subsoil, as well as their aggressive effect on the
foundation, their resistance, and to investigate exogenous-geological processes.

The geological structure of the area includes alluvial-prolluvial (ap Q1) sediments of the
Lower Quaternary Period, which are represented as clayey soils and gravelly soils. The geological-
lithological section of these soils is shown (Fig. 2).



44 Garaveliyev E.S . et al: CONSTRUCTION WORK AND ASSESSMENT OF SEISMIC HAZARD LEVEL...

Table 1
Soils encountered in the project construction site in Jabrayil district
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(crushed stone) of 8,50
small size with clay No water
interlayer 15,0 200 detected
2. Clay soil of a firm 0,50- | 1,46 | 011 <0 500
consistency with 9,20
layers of mountain
gravel and sand
3. Clay soil, hard clay, 1,0- 1,44 | 0,12 | 0,32 470
with sand layers 40
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Figure 2. Geological-lithological cross-section of well sections in the construction area of the city
of Jabrayil
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In the territory of Jabrayil city, using the PASI 16S24-U seismological apparatus, 1 (one)
seismic profile line (profile length 48 m) consisting of 12 geophones with a distance of 4.0 m between
them was conducted. To obtain data, 7 different points were used as energy sources along each profile,
two of which were at the far edge points and the others were directly on the profile, using the hammer
impact method.

In field conditions, the “Seismograph” seismological program was used, and the WINSISM
program was used for processing and interpreting the received seismic data. [12,13].

The boundaries and thicknesses of the layers were determined using the Transient Wave
Method (TWM) and Multichannel Analysis of Surface Waves (MASW). MASW also has the ability
to identify the reflection of seismic waves typical of this area and other layers. This analysis was
carried out to estimate the velocity of the incident wave using Poisson's ratio (Figure 3).

The purpose of the seismic exploration work was to determine the longitudinal Vp and
transverse Vs waves in the rocks forming the section, to separate the layers into sections according to
the differences in the propagation velocities of P and S waves in the profile, and to trace the section
to depth in the field (Tables 2,3).

The gravelly soil forming the basis of the field section is more solid and stable as a foundation
base.

Geophysical engineer — creates the opportunity to increase the accuracy of geological surveys
and work in detail. Usually, the object of these studies are rocks characterized by their homogeneity,
variable lithological composition, structure and physical properties. The effectiveness of these studies
is achieved by obtaining the composition and structural characteristics of rock massifs in natural
conditions of occurrence and the possibility of conducting numerous repeated observations without
disturbing the geological environment [1,2]. This allows studying the intensity of geological
processes occurring in the classification of natural and technical factors, and conducting geophysical
regime observations. The complexity of geophysical methods and the method of observation are
determined by the scale of the work and the nature of the problem being solved. When applying
geophysical methods, it is possible not only to obtain information about the section, but also to
increase the importance of hydrogeological surveys [8].

Table 2
Transverse wave propagation speed on profilel
Poisson's Yung
Impact S1, S2, S3, S4, S5, S6, S7, | Average, ratio, modulus,
P m/s | m/s m/s m/s m/s | m/s | m/s m/s average GPa,
average
V1 531 | 533 | 538 527 | 536 | 535 | 523 532 0.304 1.469
Depth 1 1.2 1.7 1.8 2.0 2.3 2.8 3.0 2.1
V2 718 721 725 719 723 | 725 | 716 721
Depth 2 6.2 6.0 5.8 5.7 5.7 5.6 5.6 5.8 0.302 2.681
V3 528 | 532 529 535 526 | 527 | 532 530
Depth 3 9.0 8.6 8.1 7.7 7.7 7.6 7.5 8.0 0.304 1.454
V4 723 | 725 721 726 731 | 728 | 720 725
Depth 4 11.0 | 10.8 | 10.6 106 | 109 | 11.1 | 11.3 10.9 0.302 2.719
V5 530 | 525 531 534 528 | 533 | 535 531
Depth 5 127 | 124 | 12.2 122 | 123 | 125 | 12.7 12.4 0.304 1.464
V6 726 | 729 724 721 725 | 723 | 733 726 0.301 2.737
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Figure 3. Cross-section of the research area along seismic profile 1
Table 3.
Transverse wave propagation speed on profile 2
Poisson's Yung
imoact | S1 | S2 | S8, | S4, | S5 | S6, | S7, | Average, ratio, modulus,
P m/s | m/s | m/s | mls | ms | m/ls | mls m/s average GPa,
average
V1 529 | 533 | 535 532
0.304 1.458
Depth 1 1.0 1.3 15 1.3
V2 720 725 724 723
0.302 2.696
Depth 2 19 2.1 2.5 2.2
V3 533 | 537 | 535 | 529 | 528 | 534 | 532 533
0.304 1.480
Depth3 | 2.7 2.9 3.0 3.0 3.2 3.2 3.3 3.0
V4 728 725 | 731 736 | 723 | 721 | 729 728
0.301 2.753
Depth4 | 6.0 5.8 5.7 55 5.9 6.2 6.6 6.0
V5 534 | 539 | 525 | 533 | 538 | 523 | 528 531
0.303 1.486
Depth5 | 11.2 | 11.0 | 109 | 109 | 10.7 | 106 | 104 10.8
V6 732 729 731 727 122 728 734 729 0.301 2.788
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Figure 4. Seismic profile No. 2 cross-section of the study area
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Figure 5. Research areas under construction in the territory of Agdam city.
B -research areas

Thus, the soils participating in the geological-lithological cross-section in the Jabrayil region
belong to class Il according to their seismic properties [4].

Our second research area, Aghdam district, borders Aghjabadi, Tartar, Barda, Kalbajar,
Askeran and Khojavend as well as Fuzuli districts. The city of Aghdam, the center of the district, is
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located 362 km from Baku, 3 km from the bank of the Gargar River, in the southwest of the Garadagh

plain.
Our other research area is the complexes in the “Yeni Yashayish Quarter” and “Chullu”

village in Aghdam city (Figure 5).

Table 4.
Soils encountered in construction sites designed in the Aghdam region.
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1. | Mountain gravel
(crushed stone) of 1,50-6,40 | 1,59 0,24 0,03 330
small size with clay | 12,15 | 180 No water
interlayer detected
2. | Clay soil of a firm
consistency with 2,50-10,0 | 1,60 0,13 -0,53 350
layers of mountain
gravel and sand
3. | Clay soil, hard clay, 0,50-4,0 | 2,15 0,18 0,23 700
with sand layers

Visual inspection of the geological and engineering-geological conditions of the construction
sites in the research areas, drilling of engineering-geological wells, taking rock samples, conducting
standard penetration tests (SPT), geological-lithological data of the results of field research were
compiled in engineering-geological reports and a total of 180 well data were analyzed [3] and the
physical-mechanical properties of the wells involved in the well sections are shown in Table 4.

Figure 6. Geological-lithological cross-section of the construction site in the Chullu village of
Aghdam region

B - cast soil

P - semi-solid clay containing clay particles and fragments

A - solid clay containing clay particles and fragments
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B - gravel with a filler consisting of plastic sands
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Figure 7. Well intersections in the "New Residential Quarter” in Aghdam city

4 - poured soil

// - clay (semi-solid and solid)

The study areas in the territory of Aghdam city are represented by hard and semi-hard clay,
gravel-gravel soils (Figure 6,7).

In accordance with the nature of the main issues that need to be solved during the
implementation of various engineering activities in the geological environment, rock properties are
used. These include density, porosity, moisture, plasticity, etc. of rocks. In engineering geology, it is
necessary to study their physical and mechanical properties in order to classify rocks for various
purposes or to evaluate rocks that form building materials and foundations [10].

Thus, in the geological-lithological sections of the designed construction sites in the Aghdam
region, the soils are semi-solid and hard clays (porosity coefficient e>0.90) belonging to class Ill
according to their seismic properties. The hard clays distributed in the study area have a weak swelling
ability. In the lower layer, there are alluvial-prolluvial gravel-gravel soils belonging to class I
according to their seismic properties. Groundwater was not found in the study areas.

When constructing buildings and structures, engineering survey works are carried out with
the aim of increasing the durability, reliability and operability of buildings and structures, protecting
people's health, obtaining (collecting) materials and information that provide an assessment of the
condition of the foundations of buildings and structures, deformations and subsidences occurring in
the constructed, reconstructed, repaired buildings and structures, as well as in buildings and structures
in adjacent territories. Based on the results of engineering survey works, measures related to constant
monitoring of the technical condition of adjacent and neighboring objects during construction should
be provided for in the construction project [9].

The conduct of engineering and survey works carried out to obtain the necessary initial data
for studying geological conditions and technogenic impacts for the efficient and safe use of land plots
determines the requirements for the performance of such works, the mechanism for implementing
state control over construction and urban planning activities during the execution of works, as well
as engineering and survey works.



50

Garaveliyev E.S . et al: CONSTRUCTION WORK AND ASSESSMENT OF SEISMIC HAZARD LEVEL...

When assessing the seismic hazard in each construction site, it is of great importance to study

the physical and mechanical properties of soils and indicators of other engineering and geophysical
factors. The prepared geological materials will play an important role in the correct direction of
exploration work in the future and the correct selection of technological schemes.

Since Azerbaijan is located in a seismically active zone, it is imperative to take into account

seismic hazard when carrying out urban planning, land use, emergency situations, insurance of
people's lives and property, and especially when designing buildings under construction.

Correct assessment of engineering-geological conditions together with seismic hazard is

always relevant and can allow for the identification of probable earthquakes to the greatest extent
possible.

=

10.

11.

12.

13.
14.

Results

Based on engineering-geological and geophysical data, it was determined that the clay and
gravel soils involved in the construction site in the territory of Jabrayil city belong to class 1l
in terms of seismic properties.

In the geological-lithological sections of the designed construction sites in the territory of
Aghdam city, it was determined that the solid and semi-solid clay soils belong to class Il in
terms of seismic properties, and the gravel soils belong to class II.

REFERENCES
Abdel AF., Taha M. A., (2013), “Site-Specific Shear Wave Velocity
Investigation for Geotechnical Engineering Applications Using Seismic Refraction And 2D
Multi-Channel Analysis of Surface Waves”, NRIAG Journal of Astronomy and Geophysics,
Issue 2, pp. 88-101. (Original in English)
Addai E., Asare V.S., and Aning A.K., (2016), “Application of Shallow Seismic Refraction
and 2D Electrical Resistivity Imaging to Site Investigation’, International Journal of Scientific
and Research Publications, Vol. 6, Issue 5, pp. 1-12. (Original in English)
Engineering-geological reports of the construction sites designed in the territory of Aghdam
district. “GEO-Servis” LLC, “GeoEngineering” LLC, 2022. (Original in Azerbaijani)
AzDTN 2.3.-1. Construction norms in seismic regions. Baku-2011. (Original in Azerbaijani)
Engineering-geological report of the construction sites designed in the territory of Jabrayil
district, “Monzil” K.M, 2022. (Original in Azerbaijani)
G.J. Yetirmishli, H.O. Valiyev, A.V. Samadzade. “Study of ecological and seismic risks in
the areas of water reservoirs and industrial facilities in Karabakh using geophysical and
seismological methods”, Baku-2023. (Original in Azerbaijani)
G.J. Yetirmishli, R.R. Abdullayeva, E.M. Bagirov, S.S. Ismayilova, S.E. Kazimova, R.A.
Karamova, A.G. Rzayev, T.B. Asadov. Features of seismicity of the territory of Azerbaijan,
magnetometric and geochemical seismological prognostic studies in seismogenic regions,
Baku-2012. (Original in Azerbaijani)
Masimov A.A., Mammadova E.A. “Geophysical and aerospace methods in hydrogeological
and engineering-geological studies”, Baku-2008. (Original in Azerbaijani)
“Rules for the implementation of engineering and exploration works” Resolution of the
Cabinet of Ministers of the Republic of Azerbaijan in 2014. (Original in Azerbaijani)
Panahi Sh.A., Karimov V.M., Taghiyev A.Sh., Engineering and geological properties of
rocks, Baku-2018. (Original in Azerbaijani)
Samedov S.S., Mammadova P.A. “Geomorphology and geology of Quaternary sediments”,
Baku-2011. (Original in Azerbaijani)
http://wgeosoft.ch/PDF/winsism_pub_us.html
https://ru.scribd.com/document/491093303/WinSism



http://wgeosoft.ch/PDF/winsism_pub_us.html
https://ru.scribd.com/document/491093303/WinSism

