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5. Detailed Studies for Selected Landslides
5.1 Gosh village Landslides
5.1.1 Introduction
Gosh village is located in Tavush Martz that is in the north of the Sevan Lake. Many tourists visit
Gosh to see the St. Gevorg Monastery that is located at the center of Gosh village (Fig-1).
Gosh village is sectionalized to 3 areas as Upper, Middle and Lower village (Fig-1).
Almost all the residents of the upper village live on an old landslide block. At present, there is a
very active landslide block on a part of the village. Therefore, village roads and many houses have
been damaged by landslide activity.
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Figure 5.1.1 Location Map of Gosh village
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5.1.2 General Geology and Landslide

Generally, Paleogene volcanic rock and volcanic sedimentary rock are widely distributed. In the
area, basaltic tuff breccia is distributed as basement rock and gabbro-porphyrite is found in the
basemen rock as intrusive rock.

Gabbro is found in the south-west of the upper village. The gabbro can be observed in old sand
mine on the upper village. The gabbro is distributed in the N60W direction. The geological
structure of this area shows N40OW - 70W. This structure is parallel with Sevan fault that runs
through north of Sevan Lake. Landslide deposit that consists of silt sand with 0.5m to 1m boulder
covers the basement rock. The rock in the range of 500 m from boundary of the gabbro and the
tuff breccia is received hydro thermal alteration. The rock in the zone becomes clayey rock or
crystalline rock by the alteration. According to the result of the geological study and aerial
photograph interpretation, it is considered that big scale landslide (1,000 m wide * 500 length)
happened on the hydrothermal metamorphic zone in the past. After this, secondary landslides have
happened in the big scale landslide block. Almost all the houses of the upper village are located
on the big scale landslide block, and are damaged by land subsidence.



D326 w3Yail 8a03Y0Y»AC W»EYCITST3Y pYaiA3-Ci , D3ad 1 “@ad3YuY»iA b3[Sen3Yail” Technical Bulletin of Landslides in Armenia, Volume 1 “Landslide in Armenia”

Taby=ICY 131 - I1=1300Y ~ plam»0=IcY 12U -=uha

. e8a03YuC Tasw3Ta0l =it _ ,
\ ) ] Tuffaceous clay and clayey and with crystalline or gabbro
: Landslide Deposit gravel
3, J - - B Nm - " s o~ - F4 ~ - A v -
- ' 5 1»0C Tar3TasU 2{3Y%A TASTEC o
f 7 . . _
River Deposit Sand with gravel
A3=1310C Tair3Tail 273YA TASTHEC N>
Talus Deposit Sand with gravel
BCY »7C Tadw3Tail 2731%A RS TEC N>
River Deposit Sand with gravel
I=3puha PCAiA-erAUSICY —a—aEATAlAIYCo ARaR=TC T2 T=3(CY
Gabbro Partially clayey by hydrothermal alteration
A CAA 3Baw NP .. ~a s e ee "
aenale=ercl BGLAA-GHAUSICY +a+AEAAIAIY0o ARARSTC TT=IGY
Pyroclastic Rocks Partially clayey by hydrothermal alteration
2§3ﬁY»ﬁ9 7 ] D¢1ﬁé-g»ﬁUéUCY DB I~ TD eI - 4 AR ARRNAAY T 1 (4RS AR DR
_|_+ _|_ A AEAGAIASY &3¢ I313(0Y —a+aEajAlady T3U plaon»03a3i
Hydrothermal Altered Rocks Clayey altered rock or crystalline rock
m | Profile 3 - 3 G
1400 1400
1350 1350
ProfiLe 2-2 3
1300 = 1300
i \\Q_Q:-E-\ i
1250 - 1250
1200 1200
A T I A . — I T T T A I i
(m) 600 550 500 450 400 350 300 250 200 150 100 50 0

Figure 5.1.2 AYAGY»AST3Y-CRTASUSYSTIY g3T»% ~ AfayGE
Figure 5.1.2 Engineering Geological Map and Profile

> »Up»ii 2005 December 2005 68



P33 3Y4il 8403 VUY»AC THEYCSTSTSY puyaih=-Cii , D3af 1 “ead3YuY»iA D36 r3Yal”

5.1.3 @a03YUC 263¢Y3(YaoAlasYA

(1) eéad=Yu=3(CY b3 i=1C faniasy»acAlasy

a03Yu3(CY DP3TT31C g3k ¢ 64il6 ¢ TAT3T UT35.1.3

8403YUC UAYCWARCY-A, CYa8»é LET»YRaUsTAY ¢, RSAAST3Y T2ET3T
N»u3%awacAlasyA, aid»Toral - 4nTadY»acAlasyYA
cU=Y=tas N=U=h:  %woew»YaU»wiA UAYCTangy-  3Yall B, C, F, H, J = K &ad=3Yu=3(gY
N3 Ti3TY»AC -afTaiy»atAlasYA: 2(e UAYCWAACY -C W TISEY»AA 1CT3ATI»E »Y UAT 12 30Cé 2004A.
1T UPsACo ETE=T: AST VIAOASAC, B3AAA 840SYAC NEW T2 IV»AC, U=6C H I N2W T2 [¥»AC6, 6486
Y T3ECE R3T U»l B3AA 0AST3Y 10U-CO 0Ca: T3Y 5 (Uew»YhaU»wiY»A H €a03Yu3(CY
N3 i3T4a0U: % T»YHAU»AY»AC TTISEY»AA 640lo »Y W3ECE U»T R3AA»A 3é3T»E=-4i(YA 200U
GRZT=Y ~ GSAWCY" OYNZEC ex%aYCY UCCCYA 500 GRZT=Y:

P2AAST3Y T3ETS3TY»AA CYEW3E361=31 »Y C, G, H ™ K €a03Y03(CY NS T=31Y»A¢ UAYCTangy - ¢
R=U=h: 2/2ja6v0a00, C 840=Ya=ICY N2 T=2TA 64816 ¢ W=ECe 1.500 afxI=Y R2AA, = H 840=Va=(cY
N=TT=1A 64806  T3ECe %=3éCT=(A ~ TaduC U=é»iail UCCCYA 20UU Oi»T3Y: G~ K NS T3TY»AA
6adlo »Y T3ECe UCCCYA 10U-Co UCa Ofin T3Y R3AA:

GPS T»=ICY N»w3%aTasAlasyA UAYCWARCY- ¢ 3Y4U A, B, C, D, E, F, I, J, L~ M 8403y
W T2 VR&00: Tr ik T»031AT»E » SNVH»0, 4FI»0 TAT=A ; CVA-4R UAYCTARCY-C - &Rl
T»031f»E: 2A1(a0Y0adU, pakan vil=,Y»AA 64adlo »Y T3ECe »fiTad 3Uei3 AYA=6040U 200-Co ¢F uCa
B3AA: D» 1 BU3h, Hh3ECA3+ R3AA 4C -ABYOI»E:

GPS T»r=ICY

s ////%/// ¥

-
N

g

(LA S v
AT
;///////////////////

o
.

o

7

7%// < //ﬁ’/ /f//;// .
) o %/ oy .
UT=ii 5.1.3 840=3Yu=3{CY NS T T2 IY»AC 03 1»%
Figure 5.1.3 Landslide Block Map
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5.1.3 Priority of Landslide

(1) Activity of Landslide Block

Landslide Block Map is shown in Figure 5.1.3

Landslide monitoring as extensometer, movable board and GPS point survey is conducted to know
landslide activity in the study area. Extensometer is monitoring B, C, F, H, J and K landslide block activity.
These monitoring data are obtained about 12 months from December 2004. As the data, movement of the
landslide blocks except H and J blocks do not shows striking movement as less than 1 mm per day. There
are 5 extensometers on H landslide block. The data of the extensometers show a striking movement as 20
mm per day maximum and 5 mm per day average in March *“snow melting” season.

Movable boards are installed for monitoring C, G, H and K landslide block activity. As the result, C
landslide block shows 1.5 mm per day movement, and H landslide block shows 20 mm per day average at
scarp part and side scarp part. G and K block shows less than 1 mm per day average movement.

GPS point survey is monitoring A, B, C, D, E, F, I, J, L and M landslide block. The points have been
installed at places where it is hard to install other monitoring instruments. As the result, all data show less
than 2 mm per 2 months. Therefore, striking movement has not been recorded.
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General view of the active landslide block in
Gosh Village

(February 20, 2005)

Head/scarp of active landslide.

In winter, the resident doesn't close faucet tap for
the freeze proofing of water supply pipe and
power throw water the garden continuously.

The seepage water softens the ground and sliding
force grows by saturated depleted mass
becoming heavy.

Thus, the seepage water has activated the
landslide.
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5.1.4. Risk Objects

There are residential houses, cultivated field and village roads on each landslide block. It is
difficult to make prioritize houses and cultivated fields. All village roads also should be important,
but the following roads are considered to be more important;

The road from the square to sand mine passing through J landslide block, the road from the square
to bottom of | landslide block passing through F, H, C and b landslide block. These roads are
frequetly used by residents and heavy duty trucks.

Priority landslide block are identified by issues such as landslide activity and importance of risk
objects. As the result, H landslide block is considered as the highest priority (Table 5.1.1).

Table 5.1.1 Priority of Landslide Block

Landslide Activity Conservation Obiject Importanpe of the Rank
Block Extensometer Movable Beam GPS Survey ObjeCt
A N.A N.A 5 House, Field, Road High C
N.A 5 House, Field, Road High C
C 4 5 House, Field, Road High B
D N.A N.A 5 House, Monastery, Road Very High B
E N.A N.A 5 House, Field, Road Moderately D
F 5 N.A 5 House, Field, Road High C
G N.A 5 N.A House, Field, Road High C
H 3 N.A House, Field, Road High A
I N.A N.A House, Field, Road High Cc
J N.A 5 House, Field, Road High C
K 5 5 N.A House, Field, Road Moderately D
L N.A N.A N.A House, Field, Road Moderately D
M N.A N.A River, Field, Road Low E
N N.A N.A River, Field, Road Low E
(0] N.A N.A House, Field, Road Low E
Activity Over 4mm/hour (Over 56mm/day)
-Over 2mm/hour (Over 48mm/day)
3 Over 10mm/day
4 Less than 5mm/day
5 Less than Imm/day

NA  Non Active
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anas 1a»Y3A3(CY EaCai3TY»A T3U NA0C N»0»03 W 3iY»i, u306 8A3YU uS13i30
»Y Na0=3(CY T3U x3Y=2a3AN3(CY i1Cx3T¢ a=Na3vasAlzy N=3U=3h: 2¢1=
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Az s

RaA»ST3Y 2631 IVOR'C ASUSVST(UTSR 5.1.4) OSV2ASANA, ARA -(450C
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CT3ATTST ; 6a03V03ICY  STWCTAAISY 1»Yi»Y6: DIWI=&»e, TY»AC
Talas03chinfA, 4éa-U3Y  caonA x3YSA3ANY»AC  UST»i»e3(CY  ¢iinAA
NS(rSp»ai3T »Y ¢A=»Eé30U3Y 13i310alU, H N3TT3I1C N»aiu, anA (e
T3A21040U -YSNSTT31  and»é p3aon=-aily 3é3¢Y3(vatAl3y ead3va: 2(e
cadnA T3na0 ; 3%1»t H 6a03YU3(CY N3 T31C ST CTatAl3Y 1i3:
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5.1.5 Water Drainage Condition

Water supply system for all houses in this area had been adopted in 1974 to 1978. In
the present, almost all system, however, had not been worked soon after installation
due to problem of water supply tank. The water supply pipe is still remained under
ground without maintenance.

Drainage system is not maintained to all houses yet so far. Therefore, almost all
sewage water from houses and surface water in rainy day flow freely on ground or
road. There are some drainage pipes or soil ditch, but these are not enough for
conservation of ground or road conditions. There are possibility water leakages from
existing drainage pipe. In heavy rainy day or snow melting season, almost water flow
down on road due to the old drainage was installed on the road. Therefore, galley is
developed on the road. Ordinary water flows down on the galley of road, soil ditch or
existing drainage pipe, but the water often overflows on the road or ground in
momentary heavy rain time (Figure 5.1.4).The road that is important infrastructures
for the village is under the influence by water due to imperfection of drainage system.
And also, the water flow is considered to affect landslide activity. Especially, Sewage
water from houses, irrigation water and surface water on road are found on catchment
area ,behind H block that is evaluated as the highest priority landslide in this area.
These water would affect to H landslide block activity.

> T»Up»i 2005 December 2005

y T
T A i i 4ékﬂt\Jr+ et /{fé

UT=fi 5.1.4 aéa-U3Y &AC 10x3TA
Figure 5.1.4 Water Drainage Condition

71



D3IBEW VAN BAOZVUVHAC WHEVCSTT3Y uYAAS-C , D3TAR 1 "640=T0V»iiA D=6 =Vai"
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5.1.6 Active Landslide

In the project, the simple countermeasure is planned to mitigate H landslide block activity mainly.
The H landslide block is divided 3 blocks as shown in figure5.1.5.

I) Lower Block (No.1 and No.3 block)

The lower block is divided 2 blocks as No.1 and No.3. According to the result of monitoring,
No.1 block is more active than No.3. There are many compressive cracks on meddle part of No.1
block. The landslide block is contact with House-2 wall in the present. The house-1 that is
located on toe part of the block deformed and has many cracks due to pressure of landslide
block. Monitoring data of extensometer on toe part of the landslide block shows compressibility
movement. Especially, the data shows that the movement becomes active in early spring
(snow-melting season).

I1) Upper Block (No.2 block)

There are tension cracks and max 2m height scarp in the No.2 block. On the side of the block,
scarps are found clearly. Slickenside whose strike shows 15 degrees to valley side is found on
the scarps. Scarp on the head part of landslide also is found clearly. The scarp is extending to
behind due to landslide activity. In the present, there are not major deformations on house-3.
However, the house also will be damaged in near future. Monitoring data of extensometer on
head part of the landslide block shows tensional movement. Especially, the data shows that the
movement becomes active in early spring (snow-melting season) same as extensometer on toe
part of landslide block.

House-1

House-2
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Figure 5.1.5 Active Landslide Block H Block
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UT=1 5.1.6 2TwCT 8a0=3Yu3(CY D37 T31 H D3TT31¢ anayct
Figure 5.1.6 Profile of Active Landslide Block H Block
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5.1.7 Simple Countermeasures

(1) Basic Policy

Landslide activity is thought to be caused by increasing of groundwater level due to inflow of ground
surface water because of the following issues.

» The area where the landslide happened has formed a drainage basin by broad view of the landform.
The any traces of ground surface water flow are not found near the old woman’s house that is located
on the upper part of No.2 block. On the other hand, some traces of water spring or water flow are
found under the scarp of No.2 block.

Water flows on the road on the northern part of No.2 block during rainy day. The water flow reaches
until No.1 and No.3 block.

Even during days without rain, water springs and swamps are found on No.1 and No.2 blocks. In rainy
days, spring water quantity increases and some water springs are found on other places also.

» The result of monitoring shows active movements during rainy season and snow melting season.

As the above mentions, groundwater level is usually high in these blocks, and the groundwater level
increases further due to much ground surface water inflow during the rainy season and the snow melting
season.

Therefore, surface drainage to avoid the water that infiltrates into the landslide block, and horizontal
drainage to discharge the water that infiltrates into landslide blocks are planned for the countermeasure.

>

(2) Important Notice of Surface Drainage Plan

» The drainage should be of a typethat has flexible structure against landslide movement, such as a
drainage culvert.

Main drainage has been installed on the north part of No.2 block that has water flows during rainy
days, and where there are not many deformations compared with other parts. If the main drainage was
installed at the center of the block, the drainage would be damaged immediately due to many
sub-scarps of landslide at the center of the block.

The route of the drainage has been planned taking into consideration the water flow route after rain
and the situation of water springs on the block.

» Catchment pits have been installed of at least each 30 m in diameter.

Catchment basin has not been installed on the landslide block.

>

>
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(3) PaRCHAYST3Y _ fi»Y3A3(CY Pani3wU3Y T3"an URasU
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R=AA:
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N=TT=1C cA=0ulasncy van: Uasi=u3valasn NanchayY3T3Y 1hi»Y3AC
E40AT31C CYw»iT3EA 5-10U-C 63NU3YY»iadu ¢

(3) Important Notice of Horizontal Drainage Drilling

» The horizontal drainage drilling holes have been installed to avoid groundwater
level increase. The drainage has been installed at No.1 and No.2 block that
show active movement.

» The planned length of horizontal drainage drilling holes should be more than
5m after pass through slip surface of landslide.

» Installation point of horizontal drainage is near the existing water spring point.
The point of the drainage for No.1 block is planned north side of the block. The
point of the drainage for No.2 is planned near the water spring on the block.
Interval of the each horizontal drainage pipe is within 5 to 10m.
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Simple Countermeasure
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Figure 5.1.7 Layout of Simple Countermeasure for H Landslide Block
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(4) Effect of Countermeasure
The simple countermeasure is started in September 2005. According to the result of monitoring
(Figure 5.1.8), Landslide movement value is decrease even though monthly rainfall data from
September are more than 80mm/month. And also, after 1 month from start countermeasure work, the
monitoring data shows that the movement value is decrease by slow decrease.
The reason is considered that surface water flow in rainy day is avoided to infiltrate to landslide
block.
The landslide becomes the most active in March and April (snow-melting season). Therefore,
landslide monitoring shall be continued after the countermeasure construction to confirm effect of the
countermeasure even snow-melting season.

@CCCY Of» T3Y R3AA (UU/OR)
Average diary movement (mm/day)

UT=fi5.1.9 H 840=3Yu3(CY D31 T21C 2TWCTasAI3Y GAYCTARACGY - ¢ 2fjasYuy»fi
Figure5.1.9 Result of Monitoring of H Landslide Block Activity
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Martuni Village
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Figure 5.2.1 Location Map

5.2 Martuni village Landslides

5.1.1 Introduction

Martuni village is located in Gegharkunik Martz
that is surrounding the Sevan Lake (Figure 5.2.1).
The village is located in the northern part of Martz,
about 150 km from Yerevan, 20 km west from
Chembarak, 30 km east from Gosh village.

The village was established in 1921 for refugees of
Western Armenia who escaped from genocide, and
the name Martuni was given for the President of
Armenia, Alexander Measnikyan Martuni.

“Y3I»EC i*idtu ST A
o (;. " »ICI -»T  GefKRIVer
esidentia lEgk (A)>l:||,3| eaO3YCIQ e <
TG ALY . 4
] W
_ _bended hv Iand_s_llde\ |

Y
5.1.2 @3ATa6YC - 1460C SRE3AN= - iddAlasYA A3TI»M 5.2.2 g=23Avasv¢ -0460C 8ad=YuC
@3ATAVC -1450A RACZASTTZT ¢ 146, IC3Tan
2f»-40YC  E»éY»har, s 13y
U3KUSACT  ead3Yay»f:  _»&C 3A"Uaira
-WYTa6U ¢ »WCT -»TA, ™ uYST313{i»AC U» 13U36YaiAlasvA - wYiadu o Ya= N3a 3YasAl30p:
“YST313(f»AC U» 13U3eYa0AlasYA - Y Taiu o NeT= 8a03YUC E3YGCY, ancC »AT3nacAlasYA uan 8TU ¢,
caT E3(vasAlasYA™ 1.5TU, — anA R3AATA0U ¢ 1»&C Nlasece (A3 T»h 5.2.2): 2(é 8a03YUA 16»0040U (8§
-»WA 1»&C Nlasece:

Figure 5.2.2 Schematic View of Martuni village

anavo Landslide (view from NE)

5.1.2 Geography in Martuni village
Martuni village is surrounded by Gor, Miavor, and Areguni Mountains which have many landslides. Getik
River flows westwards and most of the residences are near the river.
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Most of the residential areas are located on the toe of huge landslide, whose length is about 8 km and
width is about 1.5 km, moving northwards (Figure 5.2.2). This landslide bends the river to the north

5.1.3 @3ATaiYad w3A3TuC AYIN3Ya6R »ATASuSYAsAIaiYA
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YEWTSTOY»AA p3013631 »Y 3YL»U%CwCo,
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6CECOCAtUAT —~ AL=-CalE34%ai, CYaA 6adlo
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>TA AYT3I
vasy3icy

: F
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5.1.3 General geology of Martuni area
Martuni area consists of volcanic rocks.
Andesite lava, breccia and tuff formations are
observed beside the road toward Getik River.
Welded structure are often observed in these
tuff and tuff breccia, indicating non-submarine
volcanism. Most of the andesite show pale
greenish-gray colour and sometimes epidote
X and chlorite are observed in veins and cavities
E4 2%, 5 b2 , S e w W= Al
a%il»f 5.2.3 ea03YUY»AC WERERIAGAURY UBfinYs
Figure 5.2.3 Landslide Distribution Map

e

in rocks which have undergone low-grade
metamorphism.

Poorly sorted soil, sand, gravel and boulder deposit can be seen in the landslide body. Boulder and gravel
consist of andesite, but not similar to the former one, its color gray to right gray, silicified and rich in
plagioclase, indicating that this deposit is not original but emplaced from some other places.
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an 3e TY»ACO B3 T»AC TA=S 3%»t ; 8a03YUY»AC R3AAA:
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5.1.4 Landslides and their damages in Martuni village

Some small landslides have occurred in residential areas and have damaged many houses. According to a
house damaged survey, 108 out of 196 houses are damaged. It is considered that many of these houses are
affected by landslide movement.

There are ten (10) active landslides included in this field investigation, and they are classified into eight
landslide areas due to the similar characteristics (Figure 5.2.3).

5.1.5 8a03YUY»AC 3¢3¢Y3N»iiAaoAlasyA

ea03YuY»AC 3é3¢Y3N»nAacAlasYA anasiacl ; -AaoYwC 1»yaiU=36Cc3(ai, anA -Y3N=3wiall
13030y N»u3%aralAlzy A303V3T, -1a6036CY»AC N»r N3A63wiasloy»ic AYA=604sU
TYSET31 TY»AC " x3YSA3ANY»AC u3Y3Tar (20046631 5.2.1):

PCUYi»Eal (e 3A1adYay»AC 1A=, W3AST0all CASTIY30i»E »Y €a03YuY»AC U3YA3U3eY

5.1.5 Priority of Landslide
Priority of Landslide is decided based on deformation of ground as assessed by field investigation,
interview from the villagers, and numbers of houses and roads affected (Table 5.2.1).
Based on this result, landslide detail investigation and countermeasure works are carried out in an area.
These results are explained to the villagers and they agreed with detail investigation in this area.
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2004681 5.2.1 8aD3YUY»AC %3¢ Y3N»AAa0AU4ASY A
Table 5.2.1 Priority of Landslide

Name of Landslide
8a03YuC 3YiYasUA 83003Y3I3Y YR3YY»fi
Considered Activity Legend
.Ciiliad -aniaoyY»aoAUadsY A o
Houses in “3AOR SNiCiasAUasY
Landslide Area High-A(_:tivity, o
TY»f P37 éCEIBUCY GuU»ITY »fi
8ad3yweuCyY Many Risk Objects
4iaoU o o
Consequence | Houses below o @CcCY 3liCiabAuadY
D»i3Yl Landslide Area Medium-Activity,
84a03Yug o - - - o o ) - afias éC&BUCY auU»Tiv»h
*41 400 o631 Some Risk Objects
Y740 TY»f
03Y3&3AN o o
Road © - - ° %A *iCiasAU&sY
AR Little-Activity
aoyuy»ne 9CA CERUCY GpUsTiY»ii
383cY3N»AAa0GAUAGY A 1 4 5 6 2 3 8 7 Few Risk Objects
Priority of Landslide
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5.1.6 Water Condition

(1) Water supply

A water supply system was established in Martuni village in the 1970s. Water comes from the stream
which is located in the upper part of the village, and is collected in a water tanks. The water tank is located
at the highest portion in the residential area, and distribution pipes run inside/outside of each house. There
are some water points in residential area for public use. In rainy season, water flows over the tank and
flows down to the Getik river through soil drainage.

(2) Sewage

Sewage system exists only for the upper part of the village, and are not available in the lower part. Sewage
water flows into the small stream without treatments. Therefore, almost all sewage water from houses, and
surface water on rainy days, flow freely on the ground or road.

(3) Drainage of surface water

There are some soil ditches inside the residential area, but these are not sufficient to drain the surface
water to the river. Furthermore, during heavy rainy days and the snow melting season, much water comes
from upper areas of the village through the village roads (Figure 5.2.4). Thus, a gully is developed on the
road, especially the road besides a landslide block. Water flowing on the road is also considered to affect
landslide activity.
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5.1.7 Landslide Investigation

Landslide investigation was carried out in A
landslide block and geology of drilling sites
are as follows;

(b)x3Y3337iN a6né NagaO ¢adi /water flowing on the road

8%iT»1 5.2.4 @3T»i " 4IA3ICY ¢A»AC 1inY3A

su \rface water

Figure 5.2.4 Drainage of

_ all
/| BV-01L=50.0m TR

| | (EYIECYAU»if || W/
. | Inclinometer 46.0m)

BV-02 L=30.0 m
| (EYTECYaU»iii
Inclinometer 24.0m)

| BV-01'L=37.0 m
| @C»%2aUnii
|'| Piezometer 28.0m)

| BV-02'L=15.0m
(BC»¥2AUxif
Piezometer 15.0m)

=

a%»f 5.2.5 BACYY»AC " Narsiusy rOA»AC 1CAUA A 8a03YUY30CY -4iasu
Figure 5.2.5 Location of Section and Drilling sites in A Landslide Block
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Table 5.2.2 Monitoring Equipment installed in Martuni Village
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It is considered that the landslides in Martuni village are almost stable from July to November 2005
accordong to the above-mentioned results.
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