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Introduction

An engineering-geological survey for rehabilitation of the road Martuni-Vaghashen-

Vardenik (km 0+000 — km 10+500), including the following works:
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Survey of the road 1=10.525 km and 100 m wide.

Drilling of boreholes — 24 .

Testing of samples — 4.

Making cross-sections with geological characteristics.

Sectioning of engineering-geological stratigraphic and lithologic longitudinal profiles.
Engineering-geological excavation with boreholes and exposures.

Laboratory test results.

Tabular summary of borehole results.

Description of road soils by chainage.

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

conditions.



1. Physical-geographic Condition

Administratively, the road section belongs to Gegharkunik Marz.
The section passes through the villages Vaghashen, Astghadzor and Zolakar of Martuni
region, beginning from road Martuni village and ending in the village of Vardenik. The road
section is located on the northern foothills of Vardenik mountain range and on the former coastal

zone of Lake Sevan.

The relief is mountainous and submountainous. Altitude marks varies between 1930 and
2050m.
The relief is tectonic-volcano, erosion-volcano represented by fold mountains and lava

covers boundary plateaus (1100-2200m) on fractured surfaces. There are widespread latest lava
streams, screes as well as wide vallies with sediments and plateaus, narrow V shaped canyons
and cones. The flora is steppe one represented by gramineae steppes. There are also present

cultivated sorts of trees. The soil is mountainous-steppe, represented by carbonate and typical
black soil of moderately humid steppes.
The section is located in the landscape-hydrological zone of the Sevan. The average

water flow is 5 I/sec. per 1 km?. The road section crosses with various small rivers and

streams.



The climate

Description Data Notes
Climatic zone 1945-111 | Martuni
Altitude marks 1930-2050
Weather in summer warm
Weather in winter severe cold
Annual average air temperature 5.4°C
Average temperature in the coldest month -5.8°C January
Average temperature in the warmest month 16.0°C August
Passage of temperature through 0'C March-
November
Absolute maximum temperature in summer 34°C
Minimum temperature in winter -32°C
Annual dominating wind directions in summer North,
south/east.
Annual dominating wind directions in winter south,
south/east.
Annual average wind speed 2.7 m/sec.
Annual precipitation 501 mm
Maximum water content in snow 116 mm
Formation of snow blanket November
Melting of snow blanket march
Number of days with snow blanket 103
Rated height of snow blanket with 5% provision 64 cm
Number of snow-stormy days 25
Glaze 0.5 day
Maximum depth of soil freezing 116 cm




2. Geological structure

There are present effusive rocks of magmatic complex of the Quaternary era represented by
basalt and andesite-basalt, which are covered by loose deposits boulders, sand clay, and clay.

The following types of soils and rocks are distinguished by use of boreholes, visual
observations, and natural exposures:

Layer N1: 33r-111

Semi-hard loam mixed with broken stone and gruss up to 10% by volume. Soil has suffcient
physical-mechanical properties and can serve a reliable foundation for stability of the subgrade.
Thickness of the layer is more than 1 m. This layer is found on the section km 0+000- km 0+600.

7-1.95 t/m* R-3.0 kg/cm? 1:1.5 K-1.0 ¢-23° ¢-0.34 E-280.

Layer 2. 10e-IV

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. This layer is found on the
following section:

km 0+600 — km 6+130 and km 6+170-km10+525

7-1.95 t/m? R-5.0 kg/cm? 1:1.0 K-1.0

Layer 3. 90-V

Large debris and crushed stone , fissured crushed stone-10% DBO This layer is found on the

following section: km 6+130 and km 6+170

3. Seismotectonics

The section is far from strong earthquake places. The possible seismicity factor is 7-8,
maximum ground horizontal acceleration - g=0.1-0.2m/sec?:

The section is located near the famous Gavaraget rupture.

According to seismic zoning map of the territory of Armenia (CNRA 11-2.02.94), the
section belongs to the II seismic zone.

By seismic properties, soils belong to:

33r-III Semi-hard loam mixed with broken stone and gruss — I11

10e-IV Detritus-broken stone ground with loam additions — II group.

9n-V Large debris and crushed stone- 11



4. Hydro-geological conditions

There is widespread water of unclassified complex of volcanogenic formations of Quaternary

era. Water is not aggressive towards concrete. Water is found under the depth of 20 m.

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, screes, gully forming processes, are either not present, or very weak,
particularly the processes of physical weathering. There are some existing artificial structures
which need to be rehabilitated. The driving becomes dangerous at km 0+000-km0+600 (right
side) section because of the deformation of the road embankment, the reason of which is the

non-working drainage system. It is proposed to provide atmospheric and surface water

drainage measures (draining of the swamp water, accumulated on the right side).

By the way, it is required to envisage natural inclination on excavation sections, namely:
33r-III Semi-hard loam mixed with broken stone and gruss — 1:1.5

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

9n-V Large debris and crushed stone- 1:0.75-1:1.0

6. Road construction materials

The section is rich with construction materials.

Borrow material for embankment may be provided from excavated soil (10e-IV), and from
average distance of 3.0 km in case of insufficient quantities of the former.

Bring the gravel-sand material from the average distance - 10.0 km.

Treatment category 68-111.

Dumping place — 1.0-2.0 km average distance (according to the References signed by the

heads of Martuni, Vaghashen, Astghadzor, Zolakar and Vardenik communities).

Note: Before commencement of the construction, the Contractor must obtain permission
from the local authorities and appropriate departments of the Ministry of Nature Protection for

exploitation of ores and use of dumping places.
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Conclusion

The relief of the designed road is mountainous, partially submountainous.

The climate of the region: weather in summer is warm, in winter is moderate cold.
Northern, Southern-eastern in the summer and Southern, Southern-eastern in the winter
winds prevail in the region.

The depth of soil freezing is 116 cm.

The seismic intensity of the region is 7- 8 points.

Soils have category II and III seismic properties.

Artificial structures on the route are in an unsatisfactory condition and need
rehabilitation.

The region is favorable for construction from the geological point of view.

Subgrade soils are strong.
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Uwpuniuh-dwunuobu-dwpnkuhly  {u0+000-yu10+500 w/d-h  yYtpwlnpnqiwG

Gywwnwyny Juwuwpyty Lt pGdtuGhpw-tpypupwlwuli numdGwuhpnipynil, nph

wnnynilpmy hpwljuwGwuwgyt) G6 httnlyw) wluwnwlpltnn.
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U/6-h httmwgnunnud 1=10.525 Yd b qwyGnipyjudp’ 1004:

. Anpunwlgny 24 hwwn:

‘Lun Ghph thnpdwpymd 4 hwwn:
Conuytwlwl Yupgwopbtinh junnignid Gpypupwliwiub plnipugnbpny:

. bdtGtpw-tpypwpwliwyul vnpuwmhqpudbhwul b jhpnnghwywl Gplw)Gwlywb

JupjwoplGhph unnigni:

bGduGtpw-tpypwpwlwlwl  hwlnyp  hnpwwmwlgptph U dhpjugnuiGtph
mbnunpniwdp:

Lwpnpunnp thnpdwpyniGtph wpryniGpGhpp:

<npwwnwlgptinh wpyniGpGtph withnthnudp wnynuwyGtph mtupny:

U/6-h pGwhnntiph Gupuqpmpjnilp whybwnbGtpny:

Buwliwyuwnphw)hGwpupwyul Gympbph htmwgnunid L yhunwibhngpjwb npnpnud
nupunwjhl L jwpnpuwwmnp ywjdw(Gtpnid:



1. dhghyn-wpfuwphwgpuyjul yuwyiwGitnn

Stnuwiwup Jupswlwlnptl gunbGymy  G-tnuppniGhph dwpgnid:

We-h  hwnjwoG uljuymd E Uwpuniith hwdwjuphg, wigunid E Uwpuniunt
wnwpwoéwopowth Jwnuoku-Uunnudnp-2njupwup  hwdwjupubpny b Jbpowtnid
Jupnkhly hwdwjupnid: Stnulpp (tnGwjyhG U pwpdptnGuihG 1t 1930-2050 o
puwpdpmpjul Ghptpny: Sknudwup qubynud E Jwpnbuhuh (Eptwpnpugh hniuhuwght
twpwinttuyht gnuiuimt b Ubwbw (& twjpujht whwdbpd gnunt hwpwlgdwt
nbnudwunid:

Obhtiph owgniGuyhG whwp wnkjuntw-hpwppuwhtt b hpwpwkpnghnt
jwJwubpny swdlyyws tqpuyhtt vwpwuunubp (1100-2200d) thnppwpkp Swpwynp
Junnygubph Ypu:

Objhtbh  dubphg  wwpwodwo G0 fuwpwdwyhl m dwyppiwl  YnGhpp,
puwpwputhnyubp nt shughjubpp(pwpugpniubp), huswybu il
Unpbutbph(uungupbpnil) duwgnpnubp, npnpuwn b gupuwduin nibubgnn  qugh
hndhwnubkp, ukn V-wdl dnpkp, wpunnwpbpdwt Ynukn:

Stnwdwuh pnruwlwlmpyniGp Ghpujwgdwo bt hwgwqqhltph L nmwpwhununw-
hwguwqqphltinph nwthwunwbGtpny: Swpwoywo GG Gwl pthmwunwjhl pniuwywlnipjwl
nwpuwnbuwlitipn b nyunipujuliuguwd swnwnbtiuwyGbp:

Annbipp Gepyuwjwgywo GG snp mwthwumwGGbph  (GrGw-)wqubGuyugnyG b
swihwynp funGuy mwthwumwGGtph (EnGwjhG yuppnGuwumwjhl L mhyhy ubwhnntipny:

Stnuwdwup dunlimd £ UlwGh jwinudnw-9pupwluwlulb ppowbh dte: Uh9hlG hnupp
I pun. Yd wtphunphwghg 5 yny b U/&-h hunjusp hundmd b puquuphy qnpp
ghnnwlubpny b bpwig Junuljutpny:



Yihtw( — pupbuwnt, tpjupunb mup wdwnttpny b gnipun ddbnttpny

UGJuGnuip SyjuyGtp | Swlinp.
Uhdwyuyuwb ppowl 1945-111 VUwpumbh
PwunpépnipjuG Ghotp 1930-2050
Gnuwlwyp winwip qny
GnuwGwlyp d&unwip fuhuwn gnipn
Onh vhohlG mwptjwl otpdwuwmhdwln 5.4°C
Udklwgnpm wiuduw thohlG oipdwuwmhdwln -5.8°C hniGywn
Udtlwwmwp widujw dhohlG 9tpdwumhdwlp 16.0°C  |ognuwnu
Qtpiwumnhswh wignuip 0° -ny dwpun-Gny.
Pugupdwl wnuwybjugnijG oipdwumhdw il winwln 34°C
‘Lywqugniji otipdwumhdwlp ddnwlp -32°C
Lunint mwpbjwl qbpwlynnn nunmipjniGltpp winwln hu, hy/wupy
Lwint mwptul qhipwynnn nqnmpyniGGhpp ddnwln hy, hy/wp
Luwint mwpbjwl dhohG wpwgnipjnilp 2.7 9MnYy
Swpjw plpwgpnd puthynn mtinmiGhp 501 du
2nh wnwybjugniyG pwluwyp djwb vk 116 i
Qjul owolynypn dLwynpynud k (injtdptp
Qqul owoyniypp hwpynmu k dwnpwun
Qjul owolynypny ontiph phyp 103
Qjwl owolynyph hwyguwpywjihl pwpdpnipjniln 5% wwwhnyjwonipjudp 64 uu
lwppnun optiph pwlwyn 25
Utinjuuwnniyg 0.5 op
Plwhnntiph wnwybtjugnyyl vwnbgdwl funpnipjnilp 116 ud




2. Gnpwpwlwlywl junnigwopn

Stnuwiwuniy hhuGwlwGnid Jwulwlygnmy LG dwquiwwmhly Unuutipuh
wpunwyhdniGwjhlG wwywplbp’ pwquntp, wlnbghunn-puquinitp, gughwmibp bW
wj1G, npnlp dwlGwwywphh wdpnng tpupnipjudp owoyywo bl snppnpuul thfupniG
Guunwopltpny quupuptpny, wjwuquljubpny, juduwduqubpny, judbpny b wyb:
Znpuwuniwl, wyGwnhnwiub L pulyul dpugmiltph numdGuuppmpjmbp gniyyg k
wnwihu, np w/6-h nyjw] hwnywomd pGwhnntipp Gipuyugywo GG htnlywy 2tpunbpny:

Chtpnl: 33r—1II1
Ujwquiuy fhuwlnyun L Ynpwn fush L judwjwgh juwnbnipgny dhGsk 10% pun
owjwih: AGwhnnl mbGh pwjwpwp bhghyn-vtjuwGhwlulb hwnyuwbhybbip L Jupnn E
hniuwih hhdp hwlnhuwlw] w/6-h hnquyhlG wuwumwnh juymimpjul hwdwp: Chpnh
hgnpnipjniGp 19-hg wybthG t: Chpmp nmwpwojwd E Gwfuwqoynn w/G-h  htnmbguyg
wmtinuiwutinnud. Ju 0+000-yu 0+600:
7-1.95 /> R-3.04g/ui? 1:1.5 K-1.0 ¢-0.34 E-280 ¢-23°:

Ctipn2: 10e-IV

Ptynpw-fudwyhb pGwhnn wjuquyuyh jpugnidnyg vhisb 35-40% pun owuwigh:
PlwhnnG wdmp L, phy fnGwy: Cun pGwhnnh  $phghyn-vshuwbhulywl
hwwnywGhyGhph” wjl Yupnn £ hniuwih hpdp hwlnhuwGwy w/6-h hnqujhG yuwumwnp
Juwjninpyjul hwdwnp: Chpmh hgnpnipyniGp 59-hg wybtihG B Uy wmwpwoynd L
htinlyw) mnuiwubpnid. Yu 0+600 - Yu 6+130 b Yu 6+170 — Yu 10+525
7-1.95n/8® R-5.04g/u? 1:1.0 K-1.0

Ctpn3: 93-V

Iunponp  phlnputp U Juhd wpdwnujut  Swqdwt, Jdwubwnwws-juhun
ghnpuynpyws, thnthnpujuws-10% 2NU: Thpnh nmwpusdwt vwhdwbubpp Yu6+130-
Ju6+170



3. Utjuin-nbyunnGhyu

Stnwdwup htinm £ mdtn tpypwpwnpdtnh o9wfultinhg: Gplypwwpdh hGwpwynp
nidqlnmipjniln’ 7-8 pwyp b, qtiwmGh wnwybjuqniyG hnphgnGuwiwl wpwqugniGhpp’
g=0.1-0.2 WAJpYy*:

Stnuwdwup qunbynid L Fwjwnwqgbtinh hwjmGh uqguoph hwplwGnipjudp:

Cun <wjwunwh {wlpwybwnpjul nwpwoph ubjudhy gnunpwgiwl (Qpowlwg-
dw () pupntgh ({LCU 11-2.02.94) mbtinwiwup dnlmu t I ubjudhy gnunne dkio:
£GwhnntipnG pun ubjudhy hwnympniGatph ywunywlnd 6
33r— I — Ujuquluy fush fjuwnGmpyny-1H-Jupgh
10e-1V- Faynpwiudwyhl pGwhnn wjuquuwyh jpugnudbtipnyg — H-Jupgh

91-V- Iunonp phjnputp juhg wpdunuwljut swqdwt - II-yupgh

4. {hnpntpypupwiuyul yujdwGGbpnp

Stnwiwund  gbpwlpnmyi G0  snppnppuijul hpwppuwjhlG  (wywlbtph L Gpwig
ptiynpuyhG  wwppbpwyGph  GlpwjwywihG  ntjhtdh  hnubpnd ghntnuo
tpupuwywyhlG U  YhoqwywjhG hgnp opwhnuptip, hGwtu Gwl  hpwphowghG
pwpépwywlnuyh funpp mtnunpjuo dtnpuwyhG optin: Bninp wmbtuwyh optipp sniGhG
wqnptupynipyniG ptwmnGh GQuudwdp: dbpnhppjuw; optipp quGymd GG 200 L wybyg
funpmipyniGGtph Yypw:

5. bGdtlGbhpw- Gpypwpwlwlyuwb wpngtuGbip L wihwunwlwd
(whiwqodwl mtnudiwubp

Cun  wylwnhunwlwl, pGwlwl dJdapyugmiGiph W hnpuuniwG  wyjuwGhph’
wmtnuwidwunid dwiwlGuwiwyhg Shghyn-tpypwpwlwlwb ypngtubtpp, npnlp Ywpnn GG
JGwuwup wanbgmpml mGkGw) w/é-h Yytpwlnpngiwl L pwhwgnpodwl hwdwp,
wjl L unnqulpltp, thiwopltn, pwpwgpnlltp, dnpuwljwnwowgdwl wypngtultpn Jud
pwguwluwymu G0, jud wwnm pny; G0 wpmwhwjymywo, dwulwynpuwbu wenljw Gl
bhahywljw b hnniGwhwpdwb wpngtuGbp: Uthwnwlwl (wuwgqdiwl mtnuiwutinhg
wnpdwlh £ hppwnwiiwl wphbunwiwli Juwnmggwopliph wmbtnudwutpp, npnlp
tipwliw GG JwulGwyh YJopwlnpngiwlG Ywd Ytpwwonngdwl, pGwybu Gul
hw(inypGtph minuiwubtpp: 9U0+000 — YU0+600 (we Ynnd) hmwnyjwbénid hwdwhiwulh



wbnh £ mibbund w/&-h |hgph phdnpiwughw, nph wpyniupmd Juuubquydnp k
nununid  Epplbilnipmiip.  wuwdwep  gnnipnit nibubgnn gudwpnipnh
wihwoiwwnnttwnipnitt k- Unwowplynud L twjuwwntbul) dpunnpuiughtt b
dwljiplinypwjht opkiph opwhbknwgdw hongunnidutp (we Ynnunid Ynrnwljquws,
Swhdwgdws opkiph opwhbinwgnid):
b nbiy hwiinyplGbph mbnuiwutipnid ywpwmwnhp £ wwuwpbbphl Gwuwnbtub) pGuljul
ptipmpniG, wyG t°  33r—II— Ujuquyuwy judh fpwnbnipngny — 1:1.5

10e-1V - FtynpwjudwjhG pGwhnn — 1:1.0

91-V- Iunponp pklnputnp (d>0.8), juh& 1:0.75 - 1:1.0

6. BwlwwwphwyhGwpuwpuwwi Gyupbp

Stnwdiwup hwpniun £ dwlwwywphw)hGwpwpwluwb Gnipbpny:

MuwhnunwjhG pGwhnnp nputiu thgp Yunpbih E Gwjuwnbut] hwingplbiphg wnwowgwd
pGwhnnhg® (10e-1V), wwhwloynn owlduwip swuywhnytijimt nbwypnd® 3 Yd dhohG
htinwynpnipjnilhg:

Unwdw-wjwqujhl Gympp mtinuthniuty 10.0 Yo hinwynpnipyniGhg:

UpwldwG funtdipp 6a—I1I:

Lgwlnyumph wbtnp' 1.0-2.0 ¥ dhohlG htnwynpnipjul Ypw (hwiwdw)G Uwpunnith,
Junuokl, Uunnwdnp, Qnjupwp b dwupnkuhl hwdwylplph ntjwwupltph htin
lGpYwo mtntywGpGtph):

Owlnpmpjynil: <Qwlpwyuwyptph whwgnpoiwl L jgwynyumbph wbnudwubph
oquuugnpoiwl hwidwp Juuywuwnnil Gwjupwl hGwpwpmpjul ujhqpp wbhwp Lk
unwiw  hpwynlp wmbnuywl  huwlmpmGiiph b plwwwhywlnpjwl
(whwpwpnipjwl hwiwywwmwufuwl pwdhGhtnhg:



W

N o »ok

GqnuljugmpymG

. Lwhuwqdyynn w/6-h nhthtidp (EnlGuyhl b, SwulGwyhnptl GuwhwtnGwjhG:

Cpowlh Yhvwl dinwlp fjuhuwn gnipn k, winwlp' qny:

Cpowlind gbpwlynmd GG winwlp’ hyntuhuwjhG U hy./wny., ddnwlp” hy. L hy./wp;.
pwihGbpp:

RGwhnntiph vwntigdwl funpmpymin 116 ud k:

CpowGh utijuihy hGuntGupympymbp 7-8 pwy k:

£GwhnntinG pun utijudhy hwnynp i Gaaph wnwbnwd G6 I W IIT uwpgbph:
Opwqoh Yypw quGynn wphtunmwjul Juemgyuwopltppn qubGymy GG ny pwpynp
Jhdwyny, tipwluw LG dwulwyh yipwinpngmuiGtnh:

Gnypwpwliwul mtuwytnhg powln puptlywuwn k ghGuwpwpnipjul hwdwp:
Plwhnntpp hwlnpuwlmd GG hmuwih hhdp Ybpwlnpngynn w/6-h  wyuwuwmwnhp
Jujnilnipjwul hwdwnp:



A A

10.

Gpnuulimpjub gubly

{wjwumwGh wqquyhlG wnjwu hwnnp U Gplw6-2007

Jwjyyuyuwa UUN USLUU, GplwG-Unuyquw, 1961p.

U.S. Uyubjwd. “Suwjwunwih nighnGuy tpypupwlimpymb”, Gplwd 1958p.
3.Entpwt)6 “Qtninpdninghwyh hpdniGpGhpp” GpML. GplwG 1958p.

N.T. Aééyl' "N030&00d Tay 4TT1 TOOTETARY ASTYIRETAT 1a4TOlY & Téaéi&ypried

Taganoae,Asdaar 19694.
NTO3AT=- 128 TT ETaaTa01Té 44T6Ta8e. TT4 TAtiaé 044a86eaé T.A. x0081Taa 19744.
A.0.A24674,A. T Adgooé “ThRiTa0 40010TAdadTey & Tadaieee 4001074, I THiéda 19764.

ATNO 5180-84 A36100. T 40TA0 E24TOAOTOTTAT TIOA4EATEY Oece+aneed
6adadoddenioed a00101a, I Tiéaa 19854.

NTeT 2.02.01-83. TATTaaiey caaieé é iTTodseaieé, § THheaa 19854
{<L.C. b 1-2.01-99 hadubGtpuyw G htnnwuqlGnipjniGGtp JhGwpupnipjul hwdwnp
Gl G2000p.



Physical and mechanical properties of rocks and soils

based on reference and laboratory data
Road Martuni-Vaghashen-Vardenik km0+000-km10+500
Uwuwpltph L pGwhnntph $hghu-dtuwihyuluwb hwnynipymGatpt

pun jwpnpuwnnp b qpujuGnipjuwl wyjwGtph
U/& Uwpunibh-Jwnupbt-Jwpntohl §u0+000- u10+500

puuldiudupmq
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28

78 PDIDON
€0D U [ 0D GVI 'Al -LIMHD Udmun| ymphmln
T8 MOISOIN
€ APUB T A G-UD ‘Al -dINS A10521e0 Judumear],

27

33r-1II

10e-IV

10e-IV

10e-IV

Upwuldudnd Junmng
sodofs jo uoneurouy

26

1:1.0

ubyhmeuub pmpbminng
10308} Sunoedwo)

25

1.0 |1:1.5

1.0 |1:1.0

1.0

1.0 |1:1.0

Umugmhpm Juuymny
sy10s Jo sadA [,

24
Sandy loam, crushed

stone mixture
WJwqujuy fubuyhtt

huwn.
Rtynpw-fubuyhl

stone ground
Ptlnpu-fuuyhte

plwhnn Ditritus-broken

stone ground
Ptlnpu-putuyht

plwhnn Ditritus-broken

stone ground

YA
wuw 6z7°0

15

10 | pluuhnn Ditritus-broken

6

4

m¢0-sT0
ww 6°0-67°0

8

9

5

o 1-60
wuw -6

15| 7

9

8

6

me-I
wuw g-|

14

7

G-z
wuw G-

19 {20 |21 |22 ]23

11

8

mor-s
wu O[-6

18

12

10

anoz-01
ww 0Z-01

17

10

10

n 0s-0¢
wur 0g-0¢

16

14

10

Granulometric composition/<wwnhljuwswthwljwl Yuqip %

an001-08
war 001-08

15

2

12

12

anOsT-001
W 0G1-001

14

12

15

12

e 00Z-0S1
wur 00Z-081

13

An/bh oy Ugwlyy pyfmhdmhmy ymhmpmplmy,
NEo\wv_ ‘oY 2Inssaxd uSisop [euonIpuo))

12

Na:\w: ‘g thulup Jfmybmadudny,
Twd/3 ‘g sn[npoy Anouse|q

290 (2.5-3.0

405 (4.5-5.0{ 10

410 4.5-5.0| 12

415 4.5-5.0{ 16

D Ubhmeuub pmpmmhumo
D uoIsayo)

0.31

0.21

0.17

0.17

ot Upulhpm gmuthe pdduyn,
o> uonoLly [euIdIul JO d[Suy

24

33

34

33

Ncs\w: ‘Ul dradimupdlr pmplm
NE\mv_ ‘puans uorssardwo)

to/q “Ghmtub pmpbymeq
Aep/wr quoI01JJo0D) AN|IqROULID]

0.05-0.01

9, Unwuldithmpun] pmhmpg
9, Apruny [ernjeN

18 0.4-0.005

13 10.05-0.01

11

12.5 10.05-0.01

Sy “Uurfch gdfmlmhme yiddn
L L 9ySrom ownjoA a3eIoAy

1.97

1.95

1.95

1.95

o “Unwlfdudun] ‘Ui pmpbiunh Juyplupa,
wo ‘opdures Jurye) Jo ydeg

Nh
dlimun Jungthu? n Jquypmubmhdnn ‘Juqdbypmunmduy
+uny S9[0Y ‘sa1nsodxa ‘sa[0yaI0q JO UOTLIO]

0+500 [90-100

3+900 |90-100

8+080 | 40-60

10+450 70-80

ddnpdmpmy
Jundthud n quypmubmhdnp ‘Jundbpmunmdduyy
S910Y ‘saInsodxd ‘sa[0ya10q JO SIDQUINN

2

11

18

24

ddmpmy Juyp funq,
sojdures jo sxoqunyN

4




QnniGnGuph GupuwqpnipjniGn
Description of soils

U/& Uwpuntith-dunuobi-dwpnkuhly
Road Martuni-Vaghashen-Vardenik
U/km0+000-}u/km10+500

NN Ulyhgp, G + dtipg, b + GnnilGn Owlnpnipnil
Start, Km+ End, Km+ Soil Notes
1 2 3 4 5
1 0+000 0+600 33r-I11
2 0+600 6+130 10e-1V
3 6+130 6+170 9n-V 10% DBO/z2NU.
4 6+170 10+525 10e-1V




<npuwnulgptinh GyupuqpnipjniGp
Description of boreholes

U/& Uupuntuh-dwnuoku-Jwpntuhly
Road Martuni-Vaghashen-Vardenik
uU/km0+000-}/km10+500

z 7 & E a E =5 = = _
. 3 = = . = 3 & = @,
s} = @ = ~ % - S =] L H
S| & | 2e|2g992E| E| g| = ® g3 22 |$559 &
8 5| 9°|F9ZEE| 5| 5| 5% E2 S8 8357 3
= ey S 5 = F' S S = 3 ©
~ | < 2, 3 <=
2 n g S 9 Ew £ 5|98 = 2 @ = 2 =39 w
=) [>) = ¢ 8 oo (5} - = N E v =5 E gﬂ [ =T TN 8
= IS 2 g - o o =y - g 2= 3
5} E 2] = = 27 1 > - Y Y = =) < & Sex
= = £E88% ) g |le= = B © = SES| Z
1 2 3 4 5 6 7 8 9 10 11 12
1 0+030 70 110 Sandy loam, crushed stone 33r-111 -
- - 40 - mixture
UJuqulijuy judwyhtt pwn.
2 1 0+500 80 150 Sandy loam, crushed stone 33r-111
70 - mixture
Uduquljuy jugwyhtt jpwn.
3 | 0+650 100 50 ) 150 Bynpw-fuguyht pawhng 10°-1V
Ditritus-broken stone ground
4 | 14040 40 75 115 Ekynpw-fuguyht pwhng 10%-IV
Ditritus-broken stone ground
5 | 14500 65 105 Eynpw-fuduyht pwhng 10%-1V
40 Ditritus-broken stone ground
6 | 2+000 5 35 &5 125 Fhljnpu-judught pwhnn 10°-1V
Ditritus-broken stone ground
7 | 2+500 6 37 45 88 Ekynpw-fuguyht pawhng 10%-IV
Ditritus-broken stone ground
8 | 3+000 45 87 Fynpw-fuduyht pwhng 10%-1V
- 42 Ditritus-broken stone ground
9 | 3+500 ) 35 55 90 Fhljnpu-judught pwhnn 10°-1V
Ditritus-broken stone ground
10 | 3+548 Rhwnni 30 - Yudn
12 18 Concrete e
Bridge
11 | 3+900 10 35 65 110 Fynpuw-faduyhl ptushon |- 101V
Ditritus-broken stone ground
12| 44530 8 35 50 93 Fbynpuw-faduyhl ptushon | 10%-IV

Ditritus-broken stone ground




1 2 3 5 6 8 9 10 11 12
13 | 5+000 55 98 10°-1V -
43 Phlynpw-fuguyhit piuthny
Ditritus-broken stone ground
5+500 70 95 Brynpw-fuduyhtt puthng 10°-1V
25 Ditritus-broken stone ground
14
6+000 55 85 Fhlnpu-udught piwhnn 10°-1V
30 Ditritus-broken stone ground
15
7+000 50 80 Fynpw-fuduyht pwhng 1051V
30 Ditritus-broken stone ground
16
7+500 40 75 Frynpw-fuduyhtt puthng 10°-1V
5 30 Ditritus-broken stone ground
17
8+080 55 90 Frynpw-fuduyhtt puthng 10°-1V
10 25 Ditritus-broken stone ground
18
8+113 - 40 - uninipg
10 30 Bridge
19
9+000 50 76 PEYynpw-fuguyht pwhng 10°-IV B
11 15 Ditritus-broken stone ground
20
9+223 - 30 - - Yuudnipg
10 20 Bridge
21
9+453 Phunnt 40 - Quudnipg
10 30 Concrete Bridge
22
23 | 10+000 _ 30 50 80 Frynpw-fuduyhtt puthng 10°-1V -
Ditritus-broken stone ground
24 | 10+450 _ 27 45 72 Fhljnpu-uduyght pwhnn 10°-1V

Ditritus-broken stone ground
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