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Introduction

“Dorproject Institute” Ltd. conducted an engineering-geological survey for rehabilitation of the

road M-2 Sisian (km0+000-km5+872), including the following works:

I.

2
3.
4.
5

A S

Survey of the road 1= 5.872, 100 m wide;

Drilling of boreholes 13 pieces;

Testing of samples — 4;

Making cross-sections with geological characteristics;

Study of road construction materials and determination of their suitability in field
conditions.

Laboratory test results.

Tabular summary of borehole results.

Description of road soils by means of pickets.

Study of road construction materials and determination of their suitability in field

conditions.



1.  Physical-geographic Conditions

Administratively, the road section belongs to Syunik Marz. It starts from M-2 road and ends in
Sisian community. The relief is foothills, mountainous with hill-knolls. Absolute altitude marks vary
between 1650-1800 m.

The genetic type of the relief is volcanic, accumulative and structural denuded one.

Among relief types, there are widespread latest lava streams of central type volcanoes, fragments of
sediments of an old river network, and glacier troughs. There also present slag and eruption cones of
the Middle and Upper Quaternary (Q3-Q4) age.

The flora is represented by various sorts of steppe vegetation, in particular gramineae steppes.

Soil is mountainous-steppe one represented by mountainous-chestnut soil of dry steppes.

Hydrologically, the section is located in the landscape-hydrological zone of Vorotan and Meghri

rivers. The average water flow is 5-10 I/sec. per 1 km?. No mudflows occur on the territory.



The climate

Description Data Notes
Climatic zone 1580-111 st. Sisian
Altitude marks 1650-1800
Weather in summer cool
Weather in winter severe cold
Annual average air temperature 6.9C
Average temperature in the coldest month -4.8C
Average temperature in the warmest month 17.9C
Passage of temperature through 0°'C March-November
Absolute maximum temperature in summer 36 C
Minimum temperature in winter -34C
Annual dominating wind directions in summer western
Annual dominating wind directions in winter northern-eastern
Annual average wind speed 2.4 m/sec.
Annual precipitation 392 mm
Maximum water content in snow 90 mm
Formation of snow blanket November
Melting of snow blanket March
Number of days with snow blanket 70
Rated height of snow blanket with 5% provision 26cm
Number of snow-stormy days 5-10
Glaze 0-0.5 day
Maximum depth of soil freezing 92 cm

2.  Geological structure

Rocks of magmatic complex represented by Basalts and Andesite basalts, as well as clays,

dolomites and gypsiferous-saliferous deposits of sedimentary complex participate in the terrain.

Rocky soil is mainly covered with loose deposits and become bared here and there.

The following types of soils and rocks are distinguished by use of boreholes, visual

observations, and natural exposures on the territory of the road section:

Layerl: 10e-1V

Detritus-broken stone ground with loam additions up to 35-40% by volume.

The soil is strong, a little humid. By its physical-mechanical properties, it can serve a reliable

foundation for stability of the subgrade. Thickness of the layer is more than 1 m.

y-1.95 t/m* R-5.0 kg/cm? 1:1.0 K-1.0




3. Seismotectonics

According to the National Atlas of Armenia, volume A. Yerevan 2007, the section is in a
strong quake center.

¢=0.3-0.4 cm/sec.? 9 points.

By seismic properties, soils belong to:

10e-1V detritus-broken stone ground — II
4. Hydro-geological conditions

There are widespread outcrops of powerful hydrophobic depths, predominantly those of clay
of upper neogene, surface outcrops, as well as fissure water of various intrusive rocks,
partially fissure water of unclassified complex of paleogene age. No ground water is
discovered up to 20 m and more depth.

All types of water are not aggressive towards concrete.

5. Engineering-geological processes and sections of individual

design
According to visual, natural exposure and drilling data, contemporary physical-geological
processes that can have negative impacts on the rehabilitation and operation of the road, i.e.
landslides, slips, gully forming processes, are either missing, or very weak expressed. It is
required to envisage natural inclination on excavation sections, namely:

10e-1V detritus-broken stone ground with loam additions 1:1.0

6. Road construction materials

The section is rich with construction materials.

Borrow material for embankment may be taken from excavated soil (10e- IV), and from
average distance of 2 km in case of insufficient quantities of the former.

Bring the gravel-sand material from the tributary of the Vorotan River, near Angeghakot
community.

Average distance - 15 km.

Treatment category 6B- III.

Dumping place average estimate -2 km distance (according to the Reference given by the

head of the town of Sisian).
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Conclusion

The relief of the designed road is foothills mountainous and hill knolls.

The region has severe cold climate.

Western and north-eastern winds prevail in the region.

The depth of soil freezing is 92 cm.

The seismic activity of the region is [X.

By their seismic properties, soils belong to the II category.

Artificial structures on the route have unsatisfactory conditions and need rehabilitation.
The region is favorable for construction from the geological point of view.

Soils are a reliable foundation for stability of the subgrade of the road under

rehabilitation.
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U-2- Uhuhw( Yy J 0+000 - y J 5+872 w/G-h ytpwlnpnqiwG Guuumwyny “Gwliwuwghd”
UM hGunhunmwuh Ynnihg juumwpyty b hGdtlGhpw-tpjpupwiwful ntunmdGuuhpnpynil, nph

wnrynilpmy Juumwnpyt) G0 hbnlgw) wyfuwmwlpGtpp.

1.
2.
3.

U/6-h htnmwgnuunud 1= 5.872 4 J L qwyGnipyjudp’ 1004:

<npuwnwlgnid 13 hwwn :

‘Lun Gph thnpdwnpynud 4 hwn:

Clguwywywl L  GpuyGwlywl  Yupjwopltph  Juonigmd  Gpypupwlulywb
pGnipwgntinny:

bGdulbpw-tpypwpwliwlwl hwingyp hnpuwwwlgptph L p U wly wl  dEpjugnmiGhph
wmbtinunpiwip:

Lwpnpwunp thnpdwpynidGtph wpnymGpGpp:

Fnpnp whwyh hnpdwdplUbph wpnynilUuplbbph wdhnthne dp

wn) nruwlubph mbupny:

U/6-h pGuwhnntph Gyupwqgpmpnilp whybnGbpny:

Bwlwwwphwyhwpwpwywl Gniptiph  htnmwgnuumd b whunwlbjhnpjwi  npnynd
nuunwjhl ywjdwlGtpn:



1. dhqhyn-wfuwphwgpujwl yuwjiwGitpp

Stnuiwup yupswwlnpblG quGymd £ UniGhph dwpgnd: Uj6 ujuynd £ U-2 w/6-hg L yapowlinid
Ubhup wl hwiwjlipmy: Stnudwuh pbhodp GwpuwitinGuphG b, (tnGwjhG U pjpw-pipwjhG:
PupdpnpyniGGtnh Ghptipp mwwnwlynud 6 1650-1800d  uwhdiwbGtpnud:

NE1htbh owgnuiGughG wmhwp hpwpfuwghG, YninwniiwjhG L jupngquopwjh jtpugwo t:

0OEjhibh dutiphg mwpwoywd G0 YaGupnGwlwl wnhuyh hpwpntfuGinph wpmwyhdwo GnpuqnyG
(wywjhG hnuptipp, hhl gimgwlh Gunywopltph npyuqbtin b vwngunuwywwjhl mpngltn: Unluw GG
(wl mwpwiwjhl L dwyppiwl YnGtin thohG L Yytphl snppnpnpuijub dwdwGuyuypowih (Q3-Qa):

Pniuwulnipynilpn Ghplujugwo L nmwthwunwluwihl pnivwluwlnipjul wmwpunmbuwyltpny,
Jwulwynpuwytiu hwgwqqhGtph L mwpwjunnw-hwgwqqhGiph mwhwunwGGbpny:

Lnntpn EnGw-nuhwunwwghG 6, Gipjujugywo ynp muhwunmwGibph (tnGw-ywqubGuljugnG
hnntipny:

Qnwpwlwliuwl wmbtuwljtimhg mbtnudwup dunlmd L Opnunui-Utnpnt julnwdnw-gpupwluljub
2nowlh dt9: UhohG hnupp 1 pwn. Yu mtphunphwjhg 5-10 1/Anpy k:

Stnuwiwund utjwyGtin st06 (hGnwd:



dwl

UlJwGnip SyjwyGtp | Owlnp.
bhiwjulwl 2pgwd 1580-111  |4.UhuhwG
PundpnipjuG Ghotp 1650-1800
Gnwlwyp winwin qny
Bnuwlwyp dunwip fuhuwn gnipwn|
Onh dhohG wmwpbjwl otipdwuwmhdwln 6.9°C
Udtklwgnipm wiujw thohlG oipdwuwmhdwln -4.8°C
Udtklwwmwp wdujw dhohlG otpdwumhdwlp 17.9°C

Qtipiwumnphswih whgnuip 0° -ny

dwpw-Gnjtdp

Pugwpdwl wnwybjugniyG oipdwumhdwil winwln 36°C
Lwqugny)l otipdwumpdwlp dunwln -34°C
Lwint nmwpbwl qbpwlynnn mgnnipjniGGtpn winwip wnd
Lwint mwptub qbpwyynnn nunnipjnGGtppn dinwln hu/wp
Lunint mwpbjwl dhohG wpwqnipjniln 2.490ny
Swpjw plpwgpnmd puwthynn mbnnuiGbp 392400
2nh wnwytjugnyyG pwlwyp djub ke 901
Qyul owodlynypp dLwynpynud k (inytiiptin
Qqul owoyniypp hwpynmu k dwnpwun
Qjul owolynypny optph phyp 70
Qjul owolynyph hwpdupyuwyhl pwpdpnipjniln 5% wuywhnywonipjudp 26ul
JlGwppnun optiph pwlwyn 5-10
Utinjuwuwnniyg 0-0.5 on
PGwhnntph wnwybjuagni) vwntgiwl funpnipnilp 92 ud




2. Gnnwpwlwub junnigywopn

Stnuiwuntd  dwuluwlygmd 6  Jdwqiwwhly Ynduyptpuh wwwnGbp, Gpyuyuguo
pwquulbpny L wlntghnw-puquumbbpny, hGyytu Gl GuunjwopwjhG Yndwtipuh Juwytp,
nnihnGtpn L ghyuwpbp-wnuptp Guunjwopltn: dwjmnuyhl pGwhnntipp hhdGwliwlnd
owoYywo LG thfunilG Gunywopltipny, huYy wntin-nbn vtpyuwlnd Ga:

Jnpuundwl w)uwunwlpliph b wyGwnhnwluwl nwundGuuppmpyniGGhph, hGywbu Gul
plwluwl vipqugnuiGtph wpnynipnd minudwund wowGdGwgyty G0 pGwhnntph L wwywnGtph
htnlyw] mwpwwnbuwyGpp.

Chtpwnl: 10e-IV

Ptynpw-fudwyhb pGuwhnn wjuquyuwyh jpugnuiny dhisk 35-40% puwn dwywih:

Plwhnnl winp &, phy funGwy: Cun pGwhnnh phghyn-ttuwbhjulwl hwnwGhGph’ w)G
Jupnn £ hntuwih hhdp hwlnhuwGwy w/6-h hnnuphG ywumweh JuyniGnipjuG hwdwp: Cipnp
hqnpnipjniGp 18-hg wytijhG k:

v-1.95m/8* R-5.0yq/ui® 1:1.0 K-1.0

3. Utjuin-ntyumnGhywb

Cun <wjwunwlh wqqujhG wwnwup’ hwwnp U, Gplwl 2007, hwwmnp U, wbnudwup
dnlmy E nidtin tpypwpwundh oowjup dkg:

g=0.3-0.4ui/]py? 9 puy:

£Gwhnntnl pun utijudhy hwwnynipniGGiph ywwnlwlinmd G6°

10e-1V ptynpw-fudwjhG pGuwhnn — 11

4. {pnpntpypupwGuljut yuydwiGtpp

Stnuiwund  nwpwogwo Gl hgnp 9pwibtpd hwuwmnyplhph’® gqipwqublguwtu YtphG
((tnqtGh Ywybph, dwybpbuwjhl Gpbp, Glwliwybu quiuquli GipdwjppwjhG wuywnltph
atnpwjhG optip, dwuwdp' wuwitingiGh hwuwlh sjunnpupwdwlijwo Yndytpuh dtnpujhl
ontin: SEnuywund dhGsu 204 L wytiih fjunpnipjniGtinp gpniGuwghG optip st6 hwymGuptpybg:
Eninp mhyh optinp st wgptuhympniG pinnGh Guwndwdp:

5. hGdtGipw- Gpypwpwlwliwl wpngtuGtnp U wlhwnwlwG

(whwgoiwl ntnuiwutin

Cunn wylwnhnwyuwl, puyul dtpyugnuiGtph b hnpuwndiwb wnyjwGiph’ minuiwund
duwdwlwlywyhg $hghyn-tpypwpwlwyul wpngbulGtpp, npnlp Jwpnn G0 JGwuwlwnp
wqntgnipml mGhGw; w/d8-h Jtpwlnpngiwl U whwgnpoiwl hwdwp, wyl E
unnuwilpGtin, thjwopltp, dnpujunwowgiwl wpngbultipn jud pwgwluwymd GG, Jud
owwn pnyy] GG wpnmwhwjynywo: JwlnypwjhG wbnuiwubtpmd wwpuwnhp k
wyuwnlbphG Guuwwmbtul] pGwywi ptipnipymG, w)G E

10e-1V ptiynpwjudwjhl pGwhnn wjwquuyh jpugnuinyg 1:1.0



6. QwlwwwnphwphGwpwpwlwb Gynplp

Stnwiwup hwpniuwn £ dwlwwywphwhGwpuwpuwub Gnmpbpny:

MuwhniunwjhG pGwhnnp npwbtu (hgp Jwptih b Gwhuwntul] hwlnypliphg wnwowguo
pGwhnnhg’ (10e-IV ), wwhwoynn owduwp swwwhnytim nphypmi® 2.0 Yd dhohl
htinwynpnipjnilhg:

Unydw-wjwqujhl Gmpp wmbnuihnuly OpnunwbGh nnnnpwwhg' Ubgbnwynwn
hwduwj Uph uvwhdwllhpmu:

UhgohG htinwynpmpniGp 15 Yo t:

UpwldwG funidipp 64 —I1I:

Lgwyniyywmp vhohlG hwyywpyuwjhG mbtnp' 2 Yd htnwynpmipjul Yypw (hwdwdwjlG Uhuhwd
punuph punupwytinp nnihg npjuo mbntjwlph ):
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. Lwjuwqoynn w/a-h ntijhtipp (wfuwtnGuyhG L, LEnlwy phl h

pLpwpdpuw hlU:

Cpowlh hiwl fjuhum gnipwun E:

Cpowlinii qipwlynnd GG wpd. h hu/wpg pwdhGhpp:

PGwhnntinh vwntgdw( funpnipyniGp 92 ud k:

Cpowlh utijudhy hGntGupynipnGp 9 puy k:

PGwhnntinG puwn ubjudhy hwnynmpmGGaiph yuwwmywbnud GG I jupqbph:

Onwaqoh Yypw quulynn wphtumwluwb yunniguopltpp qubynid GG ngy pupynp Jhdwynd,
Llpwlw GG ytpwlnpngquiwG:

Gppwpwlwlwl mbuwltinhg powln puptlywuwm k ghGwpwpnipjul hwdwp:
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<npuwnulgptinh GyupuwqpnipymiGn
Description of boreholes
U/&X U-2 - Uhuhuitt

Road M-2 - Sisian

| U/km0+000-}ju/km5+872
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1 2 3 4 5 6 7 8 9 10 11 12
1 0+040 40 110 150 FEUnpw-pbw hu 10°-1V -
- - p U wh nn /Ditritus-
broken stone ground
2 0+500 41 100 141 PEUnpw-uéw pl 10°-IV
- - p U wh n n /Ditritus-
broken stone ground
3 1+000 41 115 156 FEUnpw-puéw pu 10°-IV
- - p U wh n n / Ditritus-
broken stone ground
4 1+500 41 95 136 FEUnpw-pbw hu 10°-1V
- - p U wh n n / Ditritus-
broken stone ground
5 2+000 50 105 155 PElUnpuw-pubuw hl 10°-1V
- - p U wh nn /Ditritus-
broken stone ground
6 2+500 47 115 162 PElUnpuw-puéuw hl 10°-1V
- - p U wh n n / Ditritus-
broken stone ground
7 3+000 33 110 143 PEUnpw-pbw hu 10°-1V
- - p U wh n n / Ditritus-
broken stone ground
8 3+500 35 120 155 PElUnpuw-pubuw hl 10°-1V
- - p U wh n n / Ditritus-
broken stone ground
9 4+000 27 125 152 PEUnpw-pbw hu 10°-1V
- - p U wh n n / Ditritus-
broken stone ground
10 | 4+500 - 100 - 130 PElUnpuw-uéuw hl 10°-1V
10 20 - p U wh nn /Ditritus-
broken stone ground
11 5+000 - 105 - 140 PEUnpuw-uéw pu 10°-IV
4 31 - p U wh n n / Ditritus-
broken stone ground
12 5+500 - 115 - 146 PEUnpw-puéw pu 10°-1V
6 25 - p U wh n n /Ditritus-
broken stone ground
13 | 5+850 - 95 | - | 125 | etunnwhsw nu [ 0V
7 23 - p U wh n n / Ditritus-

broken stone ground
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Physical and mechanical properties of rocks and soils

based on reference and laboratory data
Road M-2 - Sisian km0+000-km5+872

Uwuwplbtph L pGwhnntiph $hghw-dtfuwihyulwl hwnynipymGatpt
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U/&8 U-2 - Uhuhwb §u0+000- us+872
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