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Introduction

An engineering-geological survey for rehabilitation of the road Janfida at km 0+000 — km 2

+604 and access ramps to the school km 0.251, street N°24 km 0.262, including the following

works:

—
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Survey of the road 1=3.117 km and 100 m wide.

Drilling of boreholes — 6.

Testing of samples —2.

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 Armavir Marz. The road section passes through the
central part of the Araratian Valley, on the left bank of the Araks River. The terrain is plain.
Altitude varies between 860 and 865m.

The relief is accumulative one, represented by limno-alluvial deposits.

The relief forms are represented by the old bed of the Araks river and buried terraces not
explicit on the surface.
The flora is desert and semi-desert one represented by yarrow desert.
The soil is desert one, represented by alluvial meadow soil being irrigated since ancient times.
The section belongs to landscape-hydrological zone of the Akhurian and Hrazdan rivers. The

average water flow is 5 I/sec. per 1 km?. There are no mudflows on the section.

Description Data Notes
Climatic zone 860 1 Armavir
Altitude marks 860-865m
Weather in summer hot and dry
Weather in winter cold windless
Annual average air temperature 11.4°C
Average temperature in the coldest month -4.7°C
Average temperature in the warmest month 25.6°C
Passage of temperature through 0'C February-
December
Absolute maximum temperature in summer 41°C
Minimum temperature in winter -31°C
Annual dominating wind directions in summer western
Annual dominating wind directions in winter eastern
Annual average wind speed 1.1 m/sec.
Annual precipitation 251mm
Maximum water content in snow 92mm
Formation of snow blanket December
Melting of snow blanket February
Number of days with snow blanket 37
Rated height of snow blanket with 5% provision 36cm
Number of snow-stormy days 0
Glaze 0
Maximum depth of soil freezing 70cm




2. Geological structure

Sandy clay rocks of deposit complex, including boulders, gravel, sandy clay, loamy sand
participate in the geological structure of the terrain.

The following types of soils and rocks were identified by use of boreholes, visual
observations, as well as reference data on the territory of the road section:

Layer 1: Road pavement with gravel sand material, 0.4-0.65m.

6B-III y-1.95t/m3 R-6.0 kg/cm? 1:1.5 K- 0.95-1.0. It is suitable for the embankment.
Layer 2: 33r- 111

Semi-hard sand clay mixed with crushed stone sand up to 10% by volume. The soil is strong,
and moist. By its physical-mechanical properties, it may be used as subgrade. The thickness
of the layer is more than 1.0 m. Soils belong to 33r- III ,

y-1.95t/m* R-2.5 1:1.5 K-1.0 C-0.39 ¢-23° E-270

Notes: Road pavement is not shown here, it is given in separate table and geological
engineering sections.

The soil in access ramps is represented as 0 — 0.4, road pavement 68-I11

0.4- 33r-11I

3. Seismotectonics

According to the National Atlas of Armenia, volume A. Yerevan 2007, the road section is
near a strong quake center. There are overthrusts and thrusts.

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

Amax=0.3g, V=24cm/sec, scale VIII-IX.

By seismic properties, soils belong to:

Semi-hard sand clay mixed with crushed stone sand — I1I.
4. Hydro-geological conditions
There is widespread water of unclassified complex of lacustrine-fluvial sediments of

quaternary age with artesian aquifers. Water is not aggressive towards concrete. All types of

water are not discovered by boreholes up to 2m deep.



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.

Semi-hard sand clay mixed with crushed stone sand-1:1.5

6. Road construction materials

Gravel-sand material as an embankment and levelling layer should be moved from the

existing pit at Janfida,.

Average distance - 1 km.

Treatment category 6B-II1.

Dumping place —1km average distance (according to the Reference signed by the head of

Janfida community).

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 plain.

The climate of the region is hot and dry.

Western and Eastern winds prevail in the region.

The depth of soil freezing is 70 cm.

The seismic intensity of the region is 8-9 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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Quibhnu hwdwjuph N1 thnnngh hhdGwlnpngnud (WU 0+000 - GU 2+604), L
howwmtinkp® thnnng nwpng 0.2514d, thnnng Ne24 0.2624d, w/6-h Ytpwlnpnqiw

Guywwnwyny Juwuwnpyly L hGduGhpw-tpypwpwlwlwl nmumdGwuhpmpinil, nph

wnrynilpnid hpuwjuwlwgyt) G0 htinlyw] wyuwmwGpGhpp.

1.

M

10.

U/6-h htitmwgnumd 1=3.117 Yu b jujGnipjudp” 1004:

<npuwunulignid 6 hwwn:

‘Lun Gph thnpdwnpynud 2 hwwn:

Clnuywlwb yupjuwopltph Junrnigmyd tpypuwpwlwluwb pnipugptipny:
bGdtlGtpw-tpypuwpwiuwlul vnpumhgnubhwljwb L thpninghwjwl tpyuyGuwyud
Yupjuwopltinh junnignid:

bGdtltpw-tpypwpwlwliwl  hwlnyp  hnpwwunwlgptiph L dhpugmuiGtph
mbtnunpiwdp:

Lwpnpwwunnp hnpdwpymiGtph wpryniGpGtpn:

<npuwwnwlgptph wpnyniGpGtph wdthnthnuip wnynuuwyGtph mbupny:

U/6-h pGwhnntph Giupuwgpnipjnilp whytmGhpny:

BwliwwyuwnphwhGwpwpwwb Gympbph hbnwgnumd b yhunwlbhnipjwl npnynid
nuyunwjhl L jupnpunnp ywjdwiGbpnod:



1. dhghyn-wyfuwphwgnuljwl yuwyiwGitpn

Stnuwdwup JupswlwlnptG qunbynd & Updwyhph dwpgnud: U/6-h mtinuiwul wiglnud k
Upwpwunjwl ngupumuwyw)ph yhGunpnGuyuwi dwuny, Upwpu qtinp dwhu Ynndnud: OGhtdnp
hwppwywjpwjhG k, 860-8654 pwnpépnmipjwl Ghptipny:

hhtdh  owgnuiGwyhlG whwyp YnmuunwyndwjhG E, Gipuyugwd  (Gw-wynufhwg
Guunyjwopltinny:

htdh  dubpp  Gepluyugywo t Upwpu qbtwh hGwhnlny L pwunwo
nuwpwywlntbpny, npnlp dwtpunyph ypw 66 wpmwhwjmynid:
Pnivwjulnpynilp wliwwwumwjhl b jhuwwlwwwunwjh t, Gipujugquoe
hwqupwwwbplmyujhl wiwywnmny:
Lnnbtpp wlwwywwunuwyhl Ga, Gipjujugywd hlnig nongynn wnujhw) swpqugbmbGujhl
hnntipny:
Stnwiwup quuyuwlnd £ Uunipjul — {puqnul jwinupnu-gpupw wlub 2powiha:
UhohG hnupp 1442-hg 51/4ny t: Stquiwunmy ubjuyGlp skl hnu:

UGJwlnuin SYyuyGtip | Bwlnp.
Yhdwywwb ppowd 860 1 Updwihp
Punpdpnipjwi Ghotp 860-865 U
Gnwlwlyp winwln ong Losnp
GnwGwlyp ddnwip gnipu wihnnd
Onh dhohG wwptljul tptwumnhwln 11.4°C
WikGwgnipn wiujw dhohl 9tipiwuwmhdwlp -4.7°C
Uibklwwnwp wiujw dhohl 9tipdwuwmhdwin 25.6 °C
Qupiwumhdwlh wignuip 0° -ny thtinpy-nhijun.
Pugupdwl wnwybjugnyli 9tipdwumhdwii winwln 41°C
Ljwqugnii obpdwumnhdwln ddnwlp -31°C
Lwinm nwpbljuwl qbpwlprnny monmpiniGibpp winwin wnpu
Lwin nwpbuwl gqbpwlynnn mnpnmpniGitpp dinwln wy
Lwinm nwpbljui shohl wpwgmpinilp 1.1 d/ApYy
Swpyw pGpwgpnmid pwihynn mtinnmuiGhp 251 dd
Anh wnwybjugnyG pwlwlyp djul dky 92 ud
Qjul owdolynypp dLwynpymd k ntjmbtiptin
Qqul owdlynypp hwyynd k thtnpjuwp
Qjul owolynipny optph phup 37
Qjul owdolynyph hwpwplwjhl pwpdpnipjniln 5% wwwhnyjwonipjudp 36 ud
JlGwppnwn optiph pwGwyp 0
Utipjuuwnnig 0
Plwhnntinh wnwybjwgnyyl vwnbgiwl funpnipjniln 70 ud




2. bdtGtpwtlpwpwliwyub wyujdwiiatp

Stnwph tpnypupuwlwiwl junnigwopnid dwulwlygnid GG Gunywopwjhl Yndwtpuh
wjwquiuwyuwihl wywplbp” gqupwnpbp, ynwhd, wjwquyjuy, juyjwywqbbp:
Jnpuwwniwl wpfuwnmwbpltph L wyGwnhunwiuwli nundGuuhpmpniGGiph thongny
Jtpwlnpngynn w/6-h wmbtnuiwumd pwgwhwjnyl] b6 pGwhnntph nt wwwnbbph
htimlyw] mwpwwnbuwyGGpp:
Ctpnl: Cwb. dwsl thpjuyugywsd Ynydwjuquyht iynipny, hqnpnipniup
0.4-0.65:
68-1II y-1.95n/u® R-6.0 jg/ud? 1:1.5 K- 0.95-1.0: Nhwwh k 1hgph hwdwnp:
Ctipn2: Ghuwynym wjuquuy ndwjwgh fuunGnipyny shGsk 10% puwnm dSwyjwih:
PGwhnnG winip £, nGh puwjuwpwp Shghyn-tbfuwGhjuyuli hwnjuGhyGtp (ntu wn.1)
L Jupnn £ hntuwgh hhdp hwGnhuwGw) w/6-h yopwlnpngiwl hwdwp: AGwhnnl pun
utijuihly hwwnynipmGGiph ywwmlwbnd £ I yupghG:
£Gwhnnh hqnpnipyniGp 1.0 d-hg wytihG E: Upwliw6 funidpp” 33r- 111
y-1.95wm/8* R-2.51:1.5 K-1.0 C-0.39 ¢-23° E-270
OwlinpmpniG: BwlwwwphwjhlG owolyp hwyyh sh wnljwo, wjl qpuo L wnwGdhG
wnjnuwyny L hGdtbGtpw-tpypwpwliwlwb yuupjwopltpny:
bownbntpnid puwhnnp ubpyuyugdws k0 - 0.4 Lwt. swsly 6s-111

0.4-hg  33r-1II

3. Utjutin-ntyumnGhyub

Cun {wjwumnwlh wqqujhl wnjuwuph’' hwwnnp U, GplwG 2007 mnuiwup qubynd L
nidtin tpypwwndh o9wfuh vhpdwlwjpnid: Unfjw GG JuplGtunnyGtip L yapGiunnmyGtn:
Cun {wjwunwGh <wlpwybnnipjul nwupwoph utjudhly gnnphwgdwb (Qpewlwgdwb)
puputigh (LU 11-2.02.94) mtnuiwup dnGmy k IT ubjudhy gnunn dkg:

Amax=0.3g, V=24ui/\ny VIII-IX puy:

POGwhnntinG puwn utijudhy hwnynpmGGitph wnmuwind GG

Ghuwlnym wjuqujuy fudwjwgh fuwunbGmpnny- 111

4. {hnpnbtpypupwGuiul yuydwaGbpp

Stnuwiwuntd nwpwoywo GG ympponppuul dw-gbinwjhlG Gunjwopltph
sunnpupwdwijwo Ynduytipup optip® GGyniwjhG 9pwpbkp hnphgnGGipny: 2ntipG
wqptiuhy  s66 ptunGh  Guundwdp:  <npuwunwlgpbpnd dhGslk 28 funpnipyniln
gnnilunwjhG ontin st6 hwjmGuwpbpyby:



5. bhGdtGbpw- tpypwpwlwwl wpngbulGtp L wihwnwlywb

Gwhiwqodwl mtinuiwutin

Cun  wllwnhnwluwb, pGwlwl JdepugndGiph L hnpwwndwl  nyjwGbph’
ntnuiwunmd dwiwlwlwlhg Shghyn-tpypwpwlwyul ypngtubtinpn, npnlp Junpnn GG
JGwuwuwp wqnptigmpynil nGtlGw; w/6-h Ytpwlnpngiwb L pwhwgnpodiwl hwdwn,
wjG £ unqubpGhp, thywoplbp, pwpwgnnGGbp, dnpuljunwowgdwl wypngtulbp Yfud
pwgwlwymyd GG, Jud wwn pny; GG wpnmwhwjmywo, dwulwynpuybtu wnyu Ga
dhaqhywlwl hnniGwhwpiwb ypngtultp: Wihwnwlywb (wuwqodwl mtnuidwutiphg
wnpdwlh t hppwwnwlyiwl wphtivnmwjwl Junmgwopltiph  wbnuwdwubtpp, npnp
Lpwlw L6 ytpwlinpnquiw: {wlnypwjhl mnuiwubpnd ywpumwnhp L wywnGephG
Gwjuwwmbub] pGwywi pipnipnG, w6 k'’

Yhuwnyum wjwquiuwy fjudwjugh jpwnlnpnny-1:1.5

6. Bwlwwwphw)hGwpwpwluwb Gymphp

Unydw-wjuwqujhl Gunipp npubu hgp L hwpptglnng Gtpn wybwp £ wmbnuihnjuby
Quldhnujh, gnynipnil niGkgnn Ynydwjuqujhl hwlpwywnhg:

UhohG hwpywplwjhG htinwynpnipyniGp 1 yd t:

UowliwG funidpp 68-111:

Lgwynyynph wmtnp” 14d dhohl htinwynpnipjwb Yypw: (hwdiwdw)l Quldbhnu hwdiw)Gph
ntjuwph htw YGapJwo mtintlwlph):

OwlinpnipjniG

Jwlpwywjptiph 2whwgnpodwlG U jgwynywbtph wbnwdiwubtph oquwgnpdiwl
hwidwp Jjuwwwjwnenil Gwhupwl hGwpwpnipjwl ulhgpp wtwmp L unwlw hpwynilp
wmtnuiwi h2fuwGnipynGGaph L plwwwhwywlnipjul (wupwpwnpnipjwi
hwiwwywwmwupuw b pwdhGGhphg:
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‘Lwfuwqoynn w/6-h nbjhtdp hwppwyuwpuyhG t:

Cnowlh Yhvwa png L ynp t:

Cnowlinud gbipwpnmu GG wpd. L wp. pwdhGhpp:

RGwhnntph vwntgiwl funpnipynilpn 70 ud t:

Cnpowh utijuihy hGubGuhynipjniGp 8-9 puwy t:

AlGwhnntinG puwn utijudhy hwnynpmniGGiph Wywwmuwind G6 1T upghG:

Onpwqoh Ypw qulynn wphtiunmwuwl Junngywoplbtpp qulynmd GG ny pwpynp
Jhdwynud, bipuwu GG ytpwlnpnquiw:

Gnypwpwlwlwl mtuwltinhg ppowlp pwptuywuwn k hGuwpupnipjul hwdwp:
PGwhnntipp hwlghuwlnd GG hnuugh hpdp  Ytpwlnpngynn w/G-h  wyjwuwmwnh
JuwyniGmpjwl hwdwn:
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<npuwwnwlgptph GupwgopnipynGp
Description of boreholes
Quudhnw hwdwjuph N-1 thnnngh hhdtwtnpngnid
Rehabilitation of N-1 street of Janfida community
km/Ju0+000- km/lju2+604(access ramp/hpwintn 0.251u/km)
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Borehole N

km+
a/c,cm
Sand clay with

crushed stone ,

sravel mix
soil, cm
rock, cm

Borehole depth
cm
Type of ground

Treatment
category

Sample number

and depth, cm
Notes
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—
—

—

0+030

W
S

50
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Semi-hard sand clay containing

33r-1II

up to 10% crushed stone/
Uduquiuy Jhuwynswn dhigh
10% hu&h yupnibwynipjudp

0+550 10 40 40 90 Semi-hard sand clay containing 33r-111 Sample /
up to 10% crushed Lid-1

stone/Uduquljuy Yhuwljnywn
dhtigh 10% pu&h
wupniawynipjudp

1+000 3 37 40 80 Semi-hard sand clay containing 33r-111
up to 10% crushed

stone/UJuquljuy Jhuwljnywn
uhtish 10% jugh
wunpnibwynipjudp

1+600 50 40 90 Semi-hard sand clay containing 33r-111 Sample /
up to 10% crushed )

stone/UJuquljuy Jhuwlnpin
uhish 10% jugh
wunpnibwynipjudp

2+100 4 36 45 85 Semi-hard sand clay containing 33r-111
up to 10% crushed

stone/Ujuqulijuy Jhuwulnown
Uhtsh 10% jugh
wwpniuwnipjudp

0+251 2 36 60 98 Semi-hard sand clay containing 33r-111 Acc.ramp
up to 10% crushed howwnkn

stone/Ujuqulijuy Jhuwulnown
dhtigh 10% pu&h
wupniawynipjudp




Physical and mechanical properties of rocks and soils

based on reference and laboratory data
Uwuwnbtph L pGwhnntinh $hghyu-dtfuwlihulywli hwnynipniGGtpt

puw jwpnpwunnp b gpuubnipjuwl wyyuGtph
Rehabilitation of N-1 street of Janfida community

Quiudhrpu hudwyuiph N-1 thnnngh hhdtimpngmd

km/u0+000- km/lu2+604(access ramps/hounntintin 1.0464u/km)
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