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Introduction

An engineering-geological survey for rehabilitation of the road M11-Martun-Vardenis (km

6.5-10.834) km 4.334, including the following works:

—
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Survey of the road 1=4.334 km and 100 m wide.

Drilling of boreholes — 16 .

Testing of samples — 3.

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 at Martuni region.

The section begins from road M-11 Martuni, Vardenis, 6.5km and ends at the km10.834
section.

The relief is mountainous and plateau. Altitude marks vary between 1950 and 1960m.

The relief is accumulative, represented by lacustrine sediments. There are widespread
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 Vardenik river at km 10+642.

The climate

Description Data Notes
Climatic zone 1945-1I1 | Martuni
Altitude marks 1950-1960
Weather in summer warm
Weather in winter severe cold
Annual average air temperature 54°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 upper Pliocene-Pleistocene lacustrine-fluvial, slope
sediments

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

Layer N1: 33r-III

Semi-hard loam mixed with broken stone and gruss up to 10% by volume. Soil has sufficient
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 whole length of the section

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

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 — I1I

4. Hydro-geological conditions

There is widespread water of unclassified complex of quaternary and upper tertiary volcanic
formations, particularly powerful sub-lava and inter-lava watercourses in sub-lava relief pits
as well as water of unclassified complex of lacustrine-fluvial sediments of quaternary age
with artesian aquifers.. 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.

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

6. Road construction materials

The section is rich with construction materials.

Borrow material for embankment may be provided from excavated soil (6B-III), (road
pavement) and from average distance of 2.0 km in case of insufficient quantities of the
former (10e-1V).

Bring the gravel-sand material from the average distance - 15 km.

Treatment category 68-111.

Dumping place — 1.0 km average distance

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 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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U1ll-Uwpuniih-dwuppbthu fwbtwwyuph (hwndws 6.5-10.834) — 4.3344d w/6-h

Jtipwlnpnquwl (yuwwnmuyny Juunwpyby L hGdtGtpw-tpypupwGuyui

nuunmdGwuhpmp)nil, nph wpyniGpmd hpwjwGwgyty 66 htnlyw] wlvwnwGpGhpp.
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2
3.
4
5

10.

U/6-h htmwgnunud 1=4.334 4 L qujGnipjudp” 1004:

. Lnpwunwlgnd 16 hwwn:

‘Lun Ghph thnpdwpynud 3 hwwn:
Clauwytwlwb Yupguwopltph Yunnigmyd tppupwliwlwb pGnipugntpny:

. hadtlGtpw-tpypwpwliwlul vnpumhqpubhwub L hpnnghwywl tpywjwlwd

Jupjwopltph Junnigniy:

bGdtGbpw-tpypwpwlwliwl  hwlmyp  hnpwwnwlgptph L WeplwgnuiGtph
wmbtinunpdwyp:

Lwpnpwwnnp thnpdwpynuiGuph wpnyniGpGhpp:

<npuwnwlgpbnh wpynilGpGbph wihnihnoip wnnuuwyGtph mbupny:

U/6-h pGwhnntinh Gyupuqpmpjniln whybwGtpny:

Bwlwwwnphw)hwpwpwywl Gyniptiph htmwgnunnd b whunwbbjhnpjwl npnpnud
nwynwjhl wujiwiitpnud:



1. dhghyn-wpfuwphwgpuyjul yuwyiwGitnn

Stnwiwup  JupswliwlnpblG qubynd L QGbnuwppmbhph dwpgh  Uwpuniint

wnwpwswopowuiniy:

Wa-h hwngwol ufuynd £ U1l wnndwbwwuph Uwupunniuh - dwupgkthu w/é-h
6.54u-hg b ykpowtnid 10.834 Yu-nud: Sknwpp (Entiwghtt b vwpwhwppwhtt £ 1950-
1960 U pupdpnipjut uhobpny:

Othtdh  dwgnuiGuyhG  whwyp Ynunwlndughtt £, Gipujugduo  (duygh
Gunywopltipnny:

(tjhtibh dlbphg mwpwoywo L6 wpunwpkpdw Ynubkpp:

Stnuwidwuh pnruwlwlmpyniGp Ghipujwgdwo bt hwgwqqhltph L nmwpwhununw-
hwguwqqphltinph nwthwunwbGtpng: Swpwoywo Lo Gwl pthmunwjhl pniuwlywlnipjwl
nwpwwnbuwyibp b nypumnipujutugyuwd dwunwmbtuwlGtin:

Annbipp Gepyuwjwggwo GG snp mwthwumwGGbph  (GrGw-)wqubGuyugnyi b
swthwynp funGwy nmwthwunwGGbph (GeGwjhG YuppnGwwmwjhG L mhuyhy vbwhnntpny:

Stnwuiwup dnlnd £ UlwGh jwlnubnw-opwpuGuyub ppowbh dto: Uhohl hnupp
1 pwn. Yd mbphwnphwjhg 5 14y t: Wa-h hwnwop Yul0+642-nd hwnymd E JwpntGhy
qbinny:



Yihdw(

UGJwlnuip SYjwyGtp | Swinp
Uihdwyuyuwb ppowd 1945-111 anu.lmﬁll
Pundpnipjwb Ghptp 1950-1960
Gnuwlwyp winwip qny
Bnuwlwyp dunwip fuhun gnipn
Onh dhopl wmwpbljwl otipdwuwmhdwln 5.4°C
Udklwgnpm wiuduw thohl oipdwuwmhdwln -5.8°C  |hmGuwp
Udbklwmwp wiujw dhohl otpdwumhdwlp 16.0°C  |ognuuninu
Qtpiwunhswih wignuip 0° -ny Wwpun-Gn;.
Pugwpdwl wnwybjugniyG oipdwumhdw il winwp 34°C
‘Lywuqugniji otipdwumhdwlp ddnwlp -32°C
Lwinm nwpbwb qbpwlponn mynnipyniGGtppn winwlp hu, hy/wp
Luimt nmwptul qpwlpnnn mnuipymGGbpp ddnwln hy, hy/wp
Lwinm nwpblwbi dhohlG wpwqmpmiln 2.7 8Any
Swpjw plpwgpnd pwthynn mbnmuiGhtp 501 ud
2nh wnwybjugniyG pwluwyp djub dhte 116 ud
Qqul owolynypp dlwynpynud k (injtiptip
Qb owolynypp hwymd L dwnwun
Qjul owoyniyypny onptph phyp 103
Qjul owolynyph hwpdupyuwjihl pwpdpnipjnln 5% 64 ud
wywhnyywonipjudp
QlGwppnwnn optiph pwGwyp 25
Utinjuuwnniyg 0.50on
PGwhnntph wnwybjuqgni)G vwntgiwl funpnipjnilp 116 ud




2. Gnpwpwlwlywl junnigwopn

Stnudwunmd hhdGwywlnd JwuGwygmd 66 Jepht wihngbu-wbjuningkh (Luyght,
glwnuyght, htinknuyht b jwbgwjht tungwspubp (3.3-0.1):

Znpuundwl, wyGwnhnwjuwi b pGulyul dhpugnudGtph nuumdGuuppmipymbp gnyyg t
nwihu, np w/6-h nyjw) hwngwomd pwhnntinp Gipluwjugywo 6 htnlyw 2tpnbpny:

Chpnl: 33r—1II
Ujwquiuwy Yhuwynym b Ynpwn fush L udwjwgh fuwnbnipngny vhGsk 10% puwn
owjwih: AGwhnnG mGh pwjuwpup dbhghyn-vbjuwGhyuul hwwnlywihyGbip L Yupnn L
hniuwih hpdp hwlnhuwlwy w/6-h hnquyhlG wuwumwnh juymbGmpjul hwdwp: Chpnh
hgnpmipyniGp 18-hg wytijhG bt Chpwnp nwpwodwo bt Gwjuwqoynn w/6-h  wdpnng
Epyupnipyudp:
7-1.95 w8 R-3.04g/ui® 1:1.5 K-1.0 c-0.34 E-280 ¢-23°:

3. Utjuin-mtyunnGhyw

Stnwdiwup htinm £ mdbn tpypwywnpdtiph oowjulGtphg: Gpypwywndh hGwpwynp
nidqlnipjniln’ 7-8 pwyp b, qiwmGh wnwybjuqniyG hnphgnGuwiwl wpwqugniGkpp’
g=0.1-0.2 WAJpYy*

Wa-h hunjust waginud t Guwjwnwqtinh hwymGh juquoph hwpluwGnep junip:

Cun <wjwunwlh <wlpuytmnipjuwl mwpwoph ubjudhy gnnhwgdwb (Qpowlwg-
dwl) pupntigh (KLCU 11-2.02.94) mtnuiwup dnbnmd k11 ubijudhy gnunnm dhe:
PGwhnntpl pun utijudhy hwwnynipnGGiph yuwwnwlnmd G6°

33r—1III Uduquluy jugh ppuntunpnny - II jupgh

4. Lhnpntipypupwiuwyui ywyiwltpp

Stnwiwumd qpwlpemd 6 mnppoppuiwG bpwpuwghG L JEphu-Eppoppujut
hpuppuuyhtt - gnjugnudubph  sunnpupwdwt Ynduy bpup  opbp,  bbpluyjugfwus
Klpuyuuyht kihkph hnukpnud qluntndud upuuught b dhe (uduhit hqnp
ophnuptipny, htswbu twb snppoppujut (Lw-ghnuwghtt - bundwsputph
sunnpupwdwijws Ynduy kpuh optp  £uonidtught gpuipkp hnphgniubpni:

Pninp mbuwlh opkpt pun gpuljubnipjut nyjuitph gqunuynud B 20d L wyty
funpnipymGGtph Ypw, sniubt wmgpbuhynipjnit phwnnth tjundwdp:



5. bGdtGhpw- Gpypwpwlwluwit wpngtuGbip L wihwnwlwa

(whiwqodwl mtnudwubp

Cun  wylwnhnwlwl, pwjwl dtpugniGiph L hopwwdwl  wyywlGeph’
ntnuwiwund dwiwlwlwlhg dPhghyn-tnipwpwlwlwb ypngtultpp, npnlp Jwnpnn GG
YGwuwlwp wqntignipyniG niGblGw; w/6-h yhpwlnpnguiwl L JwhwgnpotwG hwdwp,
wjl £° unnqubpGlp, hiwopltin, pupugpnGitn, dnpujunwowgiwl wypngtiuGhp Jud
pwgwlwmy GG, Jud wwn pny; GG wpnwhwjnyjwo, dwulwynpuwbtu wnlw GG
dhqhywljul hnniGwhwpdwl ypngtubGbp: Uthwmnwjuwl (wuwgqodwl mtnuiwutiphg
wpdwlh L hhpwnwyiwl wphtunwywl YJunngywoplbiph wbnudwubtpp, npnlp
Gipwlyw GG Jwulwlh YJbpwlnpnqiwl Jwd Yhpwlwomgdwl, hGyytu Gwl
hwlnypltiph mtnudwubpp:

b ntiy hwinyplbph nnuwiwutpnmd ywpumwnhp £ wyuplbnh Gwupwmbub puljui
ptipnipjniG, wyG t° 33r—1I Ujuquljuy jugh jpuntnipgny - 1:1.5:

6. QwlwwwphwphGwpuwpuwywi Gynphp
Stnuwiwup hwpniuwn £ dwlwywphw)hGwpwpuwyul Gnipbpny:
MuwhntunwjhG pGwhnnp npwtiu (hgp Junbih b Gwuwntub hwingpltinhg wnwowugwd
pGwhnnhg’ (68-111), (GwGwwwphwjhl hwgnium) ywhwloynn odwwip swujwhnybtjnt
ntiypnd’ 2.0 Yd dhohlG htnwynpmpjnibhg (10e-1V):
Unydw-wjwqujhG Gynipp mtnuithnfuty 15 Yu htinwynpnipjnilhg:
UpwliwG funtdpp 6a—I1I:
Lgwlnyywmp wmbnn” 1 Yu dhohG htinwynpnipjwG ypw:
Ow(inpnipjni(:

{wlpwyuwjptiph 2whwgnpodwl L (guyniymtinh mtnudwutiph oquugnpotwl hwiwp
Juwwjwunnil Gwjupwl hGwpupnipjuwl uyhqpep whwmp L unwlw hpwynilp wmbnuijub
hpluwlmpymGGiph L pwywhywlnpjul (whwpwpnpjuli hwiwywnwuuwl
pwdhGGhphg:
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. Lwhuwqdyynn w/6-h nhthtidp (EnlGuyhl b, SwulGwyhnptl GuwhwtnGwjhG:

Cpowlh Yhiwl dinwlp fuhun gnipn L, winwln' qny:

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

AGwhnntph vwntigdw( junpnipymbp 116 ud t:

Cpowlh utijuihy hGuntGuhynipjnilp 7-8 puy L:

PGwhnntipG pun ubijushy hwnympjniGGtiph wwumfwln GG HI jupgh:

Opwqoh Yypw quGynn wphtunmwjul Juemgyuwopltppn qubGymy GG ny pwpynp
Jhowyny, tipwlw LG dwulwyh yipwinpngmuGtnh:

Gnypwpwliwub mtuwytnhg powln puptlywuwn k 2hGuwpwpnipjul hwdwp:
Plwhnntpp hwlnhuwlmd GG hmuwih hhdp Ybpwlnpngynn w/6-h  wyuuwmwnhp
Juwjnilnipjwul hwdwnp:
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Physical and mechanical properties of rocks and soils

based on reference and laboratory data

Road M11 - Martuni - Vardenis (section km 6.5-km10.834)
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Description of boreholes

U/& Ul1l-Uwpuniuh-dwpnkuhu (hundws §u6.5 - Yu 10.834)
Road M11-Martuni-Vardenis (section km 6.5-km10.834)

lu/km 6+500 - u/km 10+834

Z EREE < g 5 3 E g % S = = &,
3 Qg g = . = g L ;
5 & | 5989 £)34F £ | 4| £F| 99 25 25g8: &
| & 5825 % 3F 4| £ & : - 2557 ¢
& g | 258 | & g = 25 |8 ER= E
5 §15%8 & 8| Vg a8 52 75
g = 3
4 £ E = <
PI e85 5|58 s | E|%a 5 Sg | 235
: 5129 535 | 5| 3 2g8¢g 2E |ER | Ezl|
s B | o84 S |FE | £ £|g&° =3 3 | E2E %
B = - < ‘d =) = 5
2 “l1eq 5| : & - ol =8 | 7352
1 2 3 4 5 6 7 8 9 10 11 12 13
1 6+530 75 125 Sandy-loam, crushed 33r-111 -
10 40 stone mixture
Uduquljuy jugughtu
Juwn.
2 7+052 ] 27 Plwnnt 35 YQunipg
Concrete Bridge
3 7+166 ] 17 Plwnnt 25 YQuunipg
Concrete Bridge
4 7+370 7 28 Phnnl 35 Qunipg
Concrete Bridge
5 7+630 Flunnt 35 Yuudnipg
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