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Introduction

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

road Maralik-Karaberd-Dzithanqov (km 0+000 — km 11+100), including the following works:

1.
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Survey of the road I=11+100 km and 100 m wide.

Drilling of boreholes — 23.

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 Conditions

Administratively, the road section (11.1 km) belongs to Shirak Marz. It begins from the
western entrance of city of Maralik of Ani destrict, passes through Karaberd village and ends at
the end of the Dzithankov village of Shirak region. The entire road section passes through the
southern-eastern part of Kars plateau and through western foothill plain of Aragats mountain
crossing section. The relief of the road section is plateau and hilly. Altitude marks vary between
1750-1900 m.

The genetic type of the relief is tectonic-volcano and erosive -volcano represented by lava
covers lateral plateaus (1100-2200m) spread on fractured surfaces of folded structures. Among
relief types, there are widespread lava flows of debris type as well as slag and eruption cones of
Medium and Upper Quaternary (Q3-Q4) ages.

The section is located in the landscape-hydrological zone of the Akhurian and Hrazdan
rivers. The average water flow is 2.5-5.0/sec. per 1 km?. No mudflows occur on the plateau
section of the terrain. Hydrological network of the terrain is poor.

Landslides and landslide-prone-areas are also missing.

The flora is of steppe represented by beard grass steppes, as well as by cultivated sorts of
trees and shrubs.
The soil is mountainous-steppe represented by mountainous calcareous and typical black soil

of moderately humid steppes.
The section is known for its temperate climate , long warm summers and cold

winters.



The climate

Description Data Notes
Climatic zone 1706-111 Maralik
Altitude marks 1750-1900m

Weather in summer

Cool summer

Weather in winter severe
Annual average air temperature 6.1°C
Average temperature in the coldest month -7.4°C
Average temperature in the warmest month 18.2°C

Passage of temperature through 0'C

March-November

Absolute maximum temperature in summer 37°C
Minimum temperature in winter -26°C
Annual dominating wind directions in summer western
Annual dominating wind directions in winter western
Annual average wind speed 2.5 m/sec.
Annual precipitation 582mm
Maximum water content in snow 96mm
Formation of snow blanket November
Melting of snow blanket March
Number of days with snow blanket 95
Rated height of snow blanket with 5% provision 46cm
Number of snow-stormy days 5-10
Glaze 0.5-1.0 days
Maximum depth of soil freezing 110cm




2.  Geological structure

Effusive rocks of magmatic complex prevail along the whole road and across 100 m cross-
sectional zone, where there is tufa and tufa-lava on the plateau section, and basalt and andesite-
basalt on foothills. All types of rocks are covered with loose deposits and become exposed
outside the road zone, except km0+145-km0+190, km7+270-km7+485, km8+245-km8+715,
km8+815-km8+910 sections.

The following types of soils and rocks are distinguished by use of boreholes, visual
observations, as well as exposures and reference data on the territory of the road section under
rehabilitation:

Layer N1: 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.

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

Layer N2: 9n-V

Large detritus-broken stone, crushed stone with loam additions up to 25-30%. The soil is strong,
has a little humidity. Large stones or boulders (>70 cm) compose 10% of the whole volume and
are subject to preliminary loosening (DBO- drilling and blasting operations-10%). 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 (one) m.

y-2.1 t/m® R-7.0 kg/cm? 1: 0.75-1.05 K-1.0

Layer N3: 9x-VII

Basalt large debris, weathered, changed, fissured - DBO 50%:

y-2.5t/m*> R-7.0kg/cm* 1:0.75-0.5 K-0.9

3. Seismotectonics

According to the National Atlas of Armenia, volume A. Yerevan 2007, the road section is
far from the quake centers.

£=0.3-0.4 m/sec.? with seismicity factor IX.

By seismic properties, soils belong to:

10e-1V detritus-broken stone ground with loam additions — II category,

9n-V large detritus-broken stone, crushed stone with loam additions

9x-VII basalt large debris, weathered, changed, fissured — II category.



4. Hydro-geological conditions

There is widespread water of unclassified complex and upper secondary volcanic formations
of Quaternary age. According to data from references and previously drilled boreholes, the upper

water plane of ground water is 20m deep. 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, screes, gully forming processes, are either missing, or very weak, particularly
there are processes of physical weathering. Among sections of individual design, it is worth
mentioning those sections with artificial structures subject to rehabilitation, as well as sections of
excavation. By the way, it is required to envisage natural inclination on excavation sections,

namely:

10e-1V detritus-broken stone ground with loam additions — 1:1.0,
9n-V large detritus-broken stone, crushed stone with loam additions-1:0.75-1:1.0
9x-VII basalt large debris, weathered, changed, fissured — 1:0.75-0.5.

6. Road construction materials

The section is rich with construction materials.
Borrow material for embankment may be provided from excavated soil (10e-IV and 91-V),
and from average distance of 3 km in case of insufficient quantities of the former.

Bring the gravel-sand material from the existing quarry within borders of Karaberd
community (see the map).
Average distance — 6 (six) km.

Treatment category 68-111.
Dumping place: 3.0 km, according to the References signed by the heads of Maralik,

Karaberd communities, respectively).
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Conclusion

The relief of the designed road is plain and plateau.

The climate of the region is cold.

Western winds prevail in the region, in winter and summer months.
The depth of soil freezing is 110 cm.

The seismic intensity of the region is 9 points.

By their seismic properties, soils belong to the I and II categories.

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/& Uwpu bl ~Rupwpkpn-2hphwipny Yu0+000-Yu11+100 w/6-h Jupwlinpngiwb
Gywwnwyny “Gwllwfuwghd” UME hGunpmmwup Ynnihg juwmwpybg E hGdtGhpw-
tpypwpwliwlwl nuuntdGuuhpmpniG, nph wpyniGpmd juumwnyty GG hbnlguwg
wfuwmnw GpGhpp.
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U/6-h htitmwgnumu I= 11+100 Yd b qwylGnipjudp’ 1004:

Jnpwwnwlgnd 23 hwwn:
‘Lun Ghph thnpdwpymy 4 hwn:

Clauwytwlwb Yupguwopltph yunnigmyd tpypuwpwliwlwb pGnipugntpny:
bGdultpw-tpypwpwlwlwl vinpunhqpuphwul L thpnnghwwl GpyuyGwlywb
YyupJwoplGhph unnignui:

bGdtGbpw-tpypwpwlwliwl  hwlmyp  hnpwwnwlgptph L WepluwgnuiGtph
mbnunpniwdp:

Lwpnpunnp thnpdwpynmiGhph wpryniGpGtpp:

<npwwnwlgptinh wpyniGpGtph withnthnudip wnynuwyGtph mtupny:

U/6-h pGwhnntiph Gyuwpugpnipyniip whytnGhpny:

Bwliwyuwnphw)hGwpupuwyul Gympbph htmwgnunid L yhunwibhnpjwb npnpnud
nupunwjhl L jwpnpuwwmnp ywjdw(Gtpnud:



1. dhghyn-wpfuwphwgpuyjul yuwyiwGitnn

Uwpuwhly-Lwpwpbpn-2hphwtpny w/g-h 11.1 Yu hwindusp ujuynid k Chpwljh dwpgh
Uthh nwpwswoppwth Uwpwihl punuph wpbdnjwi dntinphg, wugunid Lupwpkpn
hwdwjuph dhony b ykpowinid Qhphwtpny hwdwjuph JEpgtwdwunid:

Stnudwuh wdpnne hwwnjwst whgnd £ Lwpuh vwpwhwpph hwpwy-wpbbjjub
hwwndwsh b Upugqus (knut wpbdnjut twhiwnttughtt hwppnipjut hwdwlgdwut
nbnudwuny:rE hEdp vwpwhwppuyht b, prpupdpuyghly, ns wjiput pujnwpnbn: Fugupduy
pupdpnipiniuutinh thotpp munwynid u 1750-1900U vwhdwtiubpnud:

N hEdh Swgnidtughtt nhwyp nkunntw-hpuppuyght b hpwppow-kpnghni B
jwjuwikpny swsldws qpuyhtt vwpwwunutp (1100-2200U) thnppwptp swjpwynp
Junnygutph ypue

Otjhtibh dlbphg mwpwoywd GG juduyhtt hnupbkp pEnpuynp mhuh: Unlju Eu
twl prwpudwyht b duyppdwt Ynubkp vhohtt b yipht(Qs-Q4) snppopnuljut
dudwtwljuopowith:

Stnudwup dnunud £ Unipjut-Zpuqnuith jwunoubnwepupuimljut sppwth
uUkg: Uhohtt hnupp 1pwn.Yud mkphwninphwhg 2.5-5.01/4pY k: Sknudwuh wdpnne
Epyupnipjudp ukjudukp skt (hunid: Sknudwuh opwpwtiwljut guugp wnpwn k, ny
uh gbiwn sh hwwnnid w/8-n:

Unnuputpp b unpuipwyunuwig minudwubpp tnyuybu pugujuynud Eu:

Pnruwjutinipniip mwthwunwbwghb k, tipujugdws hmguqghubph b
wnwpwunnw-hwguqghtbph nuwhwunwbubpny:

znntpp (Eptw-nwhwunwbuht By, tbpuyugyus swhuynp juntiuy
nwthwunnwbbibph juppntwwnwhtt b mhwhly vbwhnnbpny:

Stnudwut wsph k puljunid pupkjownt §jhdwyny. tpiupunb tmwp wdwnubpny
L gnipwn ddbkntbkpny:
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UaJwGnuip SyjyuyGtp | Owilnp
Yhdwywub powG 1706-I11 UulIl‘lllllﬂl
Pupdpnipju Ghtp 1750-1900 U
Bnuwiwyp winwip qny wdwn
Gnwlwyp ddnwip huhuwn
Onh dhohlG wmwptjwl 9tpiwumhdwln 6.1°C
Udklwgnipm wiuduw thohlG oipdwuwmhdwln -7.4°C
Udtklwwnmwp widujw dhohl 9tpdwumhdwlp 18.2°C
Qtipiwunhswih whgnuip 0° -ny twpun-Gngh.
Pugupdwl wnwybjugnijG oipdwumhdw il winwln 37°C
‘LJwquqgnt)G gipdwunhdwlp dinwln -26°C
Lwidnm nmwpbuwl qbpwlpnnn mnnnipyniGitipn winwip wpd
Lunint mwpbjwl qbpwlpnnn nunmpymGGtpp ddinwln wnd
Luwint mwpbjwl dhohG wpwgnipjnilp 2.5 9AnY
Swpjw plpwgpnd pwthynn mbnnuiGhp 582 ud
2nh wnwybjugniyG pwluwyp djwb vk 96 i
Qqul owolynypp dlwynpynud k (inytiptin
Qjul owolynypn hwyynd dwpun
Qqul owolynypny ontph phyp 95
Qjul owolynyph hwpdupyuwjyhl pwpdpnipjnln 5% 46 ud
wuywhnyywonipjudp
QGuppnwn onptiph pwlwyn 5-10
Utinjwuwnnig 0.5-1.0 on
PGwhnntph wnwybjuagni)G vwntgiwl funpnipjnilp 110 ud




2. Gpypwpwlwlwl junmgywopn

U/6-h wipnne tpjupmpjudp L 1004 plnwjGuyub gnnhny qgipulypmy L6 dwgqiuwwnmply
Uniyipuh wpnmwyhdniiGuyhG wwwnpltp , pln npnd” hwppwjuwjpwhl mtnudwund
wuniptipn L mmpwjwgubtp, huy GwhutinGwjhl hwnywomy' puqunitp L wintghwnw-
pwquiulbtp: Pninp whyh wwwplopp owoyywo GG thfupnil Gunyjwopltinny, Gpwlp
ubpyulnd GG w/8-h gnnhhg nnipu, pwguwonipjudp Yuo+145-yd0+190, {u7+270-4d7+485,
Yu8+245-yui8+715, ui8+815-yui8+910 hwwnywoGtiph:

Znpuuniwl wyfuwnwGpltph L wlGuwnhnwlwl nuundGuuppmpniGGatph, hGswybu Gul
dtpqugnuiGiph  m gpuiulmpjulG wjjuwiltph  dhongny Ybpwlnpngynn w/G-h
wnbtnuiwunid pugwhwjnyby GG pGwhnntph nt wywnbltph htnlyw] mwpunbuwy Ghpp.
Ctipin N1: 10e-IV
Ptynpw-fudwyhl pGuwhnn wjuwquuyh jpugnidny vhlsk 35-40% puwn dwywih:

POwhnnG winp t, phy funGwy: Cun pGwhnnh $hqhyn-dtjuwihyuwywl hwwnmywGhGeph’
wj G Jupnn t hnuwih hhdp hwlnhuwGw) w/8-h hnnujhG wwunmwnh JuyniGnpjul hwdwn:
Ctipnh hqnpnipyniGn 1d-hg wybtihG t:

y-1.95m/8® R-5.0yq/ud® 1:1.0 K-1.0

Ctpwn N2: 9x-V

funynp ptynpubp, dkdwpwpkp, uhd wjwquywyh dhask 25-30% jpwugnuiny: AGwhnnG
wunip £, niGh pniy funGuympniG: lonynp ptynpGtpp uu qqupwnptpn (>70) ud juqind GG
pGwhnnh plnhwlnp owydwh 10%-p L GGpwlw GG GwuGwywl thjupbgiwl (KNU-
hnpundwl  wwjptgiwl wpjuwnwbpltp-10%):AGwhnnG mGh pwwpup Phqhyn-
UbfuwGhywiwl hwwnfwuwbhyGip L Yupnn E hnwwih hpdp hwlnhuwGwy w/8-h hnnuyhG
wwunwnh JuyniGnipjwl hwdwnp: Cipmp hqnpoipyniGp 1(86Y) U-hg wytijhG t:

y-2.1 m/8*  R-7.0 Yg/ud®  1:0.75-1.05 K-1.0

Chpwn N3: 9x-VII

Puquunt junonp phlnputp wpdwunwlwi dwquwb, hnpdwhwpws, thnthnpws,
Lhnpuynpyws - 9x-VII 2MU. 50%:

y-25w/i*  R-7.0 jg/ui? 1:0.75-0.5 K-0.9



3. Utjuin-ntyunGhyu

Cun {wjwunwlh wqqujhl wnjwuph’ hwnnp U. Gplwl 2007 mbnudwup quGynid k
tiplpwywndwjhl ogwfultiphg htinnt:

g=0.3-0.4 6AnpY>, 9 puy:

PGwhnntpl pun utijudhy hwwnynipnGGiph yuwnwlnmd G6°

10e =1V phlynpwuduwjhl pGwhnn wjuwquijudh pugnuing — I jungh,

91-V funpynp pElnputp, Ukdwpwptp, uh& wjuwquyjuyh jpugnuing — II jupgh:

9x-VII pwquqnt pungnp phinputp wpdwnwuut sSwqdwb, gEnpuynpjus,

pwjpuyyws - I juipgh:

4. Lhnpntinypupwiuyui yuwjiwbbtpp

Stnuiwumd  wwpwoywd LG mppnppujul b Jbkphtt Bppoppuljut hpwphiwghtu
gnjugnidutph sunnpupwdwiquo Yniytipup optip: GpmbuwjhG optiph wikGuwytphG
hnphgnGG pun gpuwbnipjwl L GwuyhGnd hnpwnywo hnpwwmwbgptinh® qulynid t 204-

hg wybkih funpmipyniGubph Jpw: Pninp whwh optipp ymGhlG wqptupympmb ptnnGh
(Yuwwundwp:

5. hGdtGbipw- Gpypwpwlwluwit wpngtuGip L wihwnwlwG

(whiwgodwl mtnuiwutin

Cun  wylwnhnwlwl, pGwlwl depugniGiph W hopwwdwl  wyjwGuph’
wmbtnuiwunid dwiwlwlyuwyhg $hghyn-tpypwpwluwywl wpngtulbpp, npnGp Ywpnn GG
YGwuwlwp wantignipjnil niGtGw) w/6-h yepwlinpngiwl b pwhwgnpotw G hwdwn, wyl b
unnwlpGtn, thJwopltp, pwpwgpnGltp, Aadnpuwnwowgdwl wpngtultp YJuwd
pwgwiuynmd tl6, Ywd jwwm pny; G0 wpnwhwyumyjws, dwulwynpuwbtu wnyw GG
dhahyuul hnniGwhwpiwl wpngtubtpn: UGhwwnwlwl Gwhiwqoiwl wntnudwutiphg
wndw(h & hhpwnwliwl wphtunwwb Junniguwopltnh mtnudwutipp, npnlp Gipulyw
L0 Jopwlnpnqiwl, hGsywbtu Gl hwlnyplph wmbtnuwdiwutppn: b gy hwlngpwjhG
wntinuiwutipnd Wuwpuwnghp £ wyuwnGbph Gwjuwntut) pGwyu6 ppnipnG, wyG E

10e — IV ptynpwiudwjhl pGwhnn wjwquywyh jpugnudng —1:1.0,

9z1-V funynp ptiynputp, Ukdwpwptp, phd wuquywyh jpugnuing - 1:0.75-1:1.0:

9x-VII pwquiunt pnonp phinputp wpdwnuwut sSwquwt LEnpuynpduws,

puypuus — 1:0.75-0.5:



6. Bwlwwwnphw)hGwpwpuwul Gyniphp

Stnuwiwup hwpniun £ dwlwywphw)hGwpwpuwiul Gnipbpny:

Muwhniumwjhl pwhnnp npwtiu thgp Jupbih L Gwuwnbub hwlngpltphg wnwowguo
pGwhnnhg’ (10e-IV) U (9za-V) wwhwGoynn owydwin swwwhnybnt phiypnd® 3.0 Yd
dhohl htinwynpnipjnilhg:

Unwdw-wjwqujhG Gmoipp  wbtnuhnful]  gnnipjnit niubignn  hwtpwduwyphg
Lwnpwpkpnh vwhdwbtbpnid(nbu pupwnkqp):

UhohG htinwynpmpjmln 6.0 Y t:

UpwydwG fumdpp 6a—I1I:

Lgwynywh wtnp - 3.0 Yd  hwdwduwyi Uwpwihl-Lupwpbpg-Qhphwipnyg
hwdwjupubph hwdwjipuy tntph htwn Jupyws hwdwdwjuwugptph:
Owlnpnipynil: <wlpwyuwyptph whwgnpdiwl L jguyniywnbtph wbnudwubph
oqunuugnpoiwl hwidwp JuuywuweniG Gwjupwl phGwpupmpjul uyhgqpp wbwp L

unwlw  ppwynilp wmbnuwyul hpppwlimpmGitph L plwwywhywlmpjwl
(wuwpwpmpjul hwiwyuwnwufuwl pwdhGbtnhg:



NS kN

GqnuljugmpymG

‘Lwluwqoynn w/d-h ntthtidp GwhuwtinGuyhG b, pjpupdpughtt b vwpwhwppughi:
Cpowlh Yihdwl gnipwn t:

Cpowlinwd qtipwlpnnid GG wplhdnjwb pudhubpp dAdnw b wdnwt wdhuubphi:
PGwhnntiph vwntgiwl funpnipymiGp 110 ud t:

CpowGh utijudhy hGuntGupympynibp 9 puwy t:

PGwhnntipnG pun vbjudhy hwunynipymGaiph uwnwlnd 66 1 U I upgbpht:
Opwqoh Yypw quGynn wphtunmwjul Juemgyuwopltppn qubGymy GG ny pwpynp
Jhdwlmy, bipwyu GG yhpwlnpngiw:

Gnypwpwliwul mtuwytnhg ppowln puptlywuwn k 2hGuwpwpnipjul hwdwp:
PGwhnntipp hwlnhuwlnd GG hnuwwh hhdp Ypwlnpngynn w/6-h wwuwmwnh
Juynilnipjwul hwdwnp:
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10.

Gpuyulimpjub gully

{wjwumnwGh wqqujhlG wnjwu hwnnp U Gplw6-2007

LLAL&wjyuyuwb UUN USLUU, GplwG-Unuyguw, 1961p.

U.S.Uuubjwd. “Qujyuunwbh nbghnGuwy tpypupwimpiniG”, Gplwb 1958p.
3.Entput)G “Qtninppninghwyh hpdiniGpGtpp” GpML. GplwG 1958p.
N.T.Aa6y1.”Nod0eood iay aaTT1 TOOTETARY ASTYIRETAT Ta4TOlY & Téaéiéyplied
Taganoae,Asdaar 19694.
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NTeT 2.02.01-83. TATTaaiey caaieé é iTTodseaieé, § THhéaa 19854,
L<.C.UL 1-2.01-99 hadtGtpwlwl htnmwqGGmpniGGaph phGupupmpjul hwdwnp
Gl G2000p.



Physical and mechanical properties of rocks and soils

based on reference and laboratory data
Road Maralik-Karaberd-Dzithankov km0+000 — km11+100
UwuwpGbtph b pGuwhnntinh bhghuw-tkuwGhyuyub hwnynipniGGtpt

pun jwpnpuwwnnp b gqpujubnipjwG wyjwGtph
/6 Uwpuyhy -Lwpuptipn-Qhphwipny Gd0+000 — til1+100
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GnnmiGunGhph GyuwpwqpnipniGn

Description of soils

U/& Uwpuyhly -Rwupuptpy-2hphwipny Yd0+000 — Yud11+100
Road Maralik-Karaberd-Dzithankov km0+000 — km11+100

NN Ulyhgp, Gu + dhpo, U + Q~pm.[im Owlinpnipnil
Start, Km+ End, Km+ Soil Notes
1 2 3 4 5
1 0+000 0+145 9n-V 10% 2N U/DBO
2 0+145 0+190 9x-VII 50% 2MU/DBO
3 0+190 0+470 9n-V 10% 2NU/DBO
4 0+470 0+750 10e-1V
5 0+750 0+850 9n-V 10% 2N U/DBO
6 0+850 1+390 10e-1V
7 1+390 1+450 9n-V 10% 2NU/DBO
8 1+450 4+290 10e-IV
9 4+290 4+490 9n-V 10% 2N U/DBO
10 4+490 5+950 10e-1V
11 5+950 6+025 9n-V 10% 2NU/DBO
12 6+025 6+850 10e-1V
13 6+850 7+030 9n-V 10% 2NU/DBO
14 7+030 7+075 10e-1V
15 7+075 7+270 9n-V 10% 2NU/DBO
16 7+270 7+485 9x-VII 50% 2N U/DBO
17 7+485 7+790 9n-V 10% 2MU/DBO
18 7+790 7+850 10e-1V
19 7+850 7+950 9n-V 10% 2NU/DBO
20 7+950 8+245 10e-IV
21 8+245 8+715 9x-VII 50% 2N U/DBO
22 8+715 8+815 9n-V 10% 2MU/DBO
23 8+815 8+910 9x-VII 50% 2MU/DBO
24 8+910 9+335 9n-V 10% 2NU/DBO
25 9+335 11+100 10e-1V

Notes: Access ramp to rural municipality-medical center,

village Karaberd km 0+000-km 0+448
km 0+000-km 0+325-91-V 10% DBO
km 0+325-km 0+448-10e-IV

Owlinpnipjnil. bowntn gninuuybknwpwi-pnidjtn
q. Pwpuwpknn Yud 0+000-Yu 0+448
[ 0+000-yu 0+325-91-V 10% 21U

YU 0+325-Yul 0+448-10e-TV




<npuwnulgptinh Gyupuqpnipjmln
Description of boreholes
U/4& Uwpuhly -Lupuptpn-2hphwtpny
Yu/km0+000 — Yu/km11+100
Road Maralik-Karaberd-Dzithankov
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Borehole N

km+

‘Worn out

a/c, cm

table) cm

sand mix., weak | wjuqh
phys.-mech.

Cold a/c slag-
character.(unsui

soil, cm

rock, cm

Borehole

depth
cm

Type of
ground

Treatment
category

Sample
number and

depth. cm

Notes

—_

w

w

N

()]

(o)}

7

o)

10

—_—

0+030

-3

—
[\

80

99

Large basalt debris
Iunpnp puquijink
pklynplbp

DBO/z1U
-10%

0+530

10

90

107

phynpu-fudwihG
pGuwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V

DBO/2MU.
-shu

1+040

20

80

108

pynpw-fuduw hd
pGuwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V

1+500

30

70

107

ptynpw-fudwjhG
pGwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V

2+020

28

90

126

pynpw-fudw hd
pliwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-IV

2+692

Conc/pkn-20

27

Bridge
/U

3+030

22

110

140

ptynpu-futwhG
pGuwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V

3+520

20

95

123

ptynpw-fudwjhG
pGwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V

4+100

10

55

73

ptynpw-futuyht
pGuwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V

10

4+600

23

80

110

ptynpw-fudwjhG
pGuwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

10°-1V




7

10

11

5+100

22

150

180

pynpw-fuduwjhd
pGwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

101V

12

5+540

26

80

113

ptynpw-fudwjhG
pGwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

101V

13

6+000

15

60

82

9V

DBO/2MU-
10%

14

6+560

12

70

87

piynpw-fuduwjha
pGuwhnn
wjuquluyh jpug.
Detritus-broken stone
ground, clayey soil

10°%-IV

15

7+100

14

80

100

Large basalt debris
Tunpnp puqunk
PEynpuitp

9V

DBO/zMU-
10%

16

7+480

12

70

87

Large basalt debris of
radical origin Iunonp
puquunk pinputn
wpduinuljub
Suquut

9x-VII

DBO/2MU-
50%

17

7+800

15

80

101

pynpw-fuuwjha
pGuwhnn
wjuquljuyh jpwug.
Detritus-broken stone
ground, clayey soil

101V

18

8+300

15

50

70

Large basalt debris of
radical origin Iunonp
puquunk piljnpukp
wpduwnulju
Suquut

9=-VII

DBO/zMU-
50%

19

8+770

35

60

101

Large basalt debris
Iunonp puquink
pkinplbp

9V

DBO/zMU-
10%

20

9+370

10

100

114

pynpw-fudwjhd
pliwhnn
wjuquljuygh jpug.
Detritus-broken stone
ground, clayey soil

101V

21

9+754

15

15

Bridge
/U

22

10+360

22

110

132

ptynpw-fudwjhG
pGwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

101V

23

10+950

14

45

59

ptynpw-fudwjhG
pGwhnn
wjuquljuyh jpug.
Detritus-broken stone
ground, clayey soil

101V

Notes: DBO-Drilling and Blasting Operations
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