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5. ÜÞì²Ì êàÔ²ÜøÜºðÆ Ø²Üð²ÎðÎÆî Ðºî²¼àîàôÂÚàôÜÜºð 

5.1 ¶áß ·ÛáõÕÇ ëáÕ³ÝùÝ»ñÁ  

5.1.1 Ì³ÝáÃáõÃÛáõÝ 

¶áß ·ÛáõÕÁ ï»Õ³µ³ßËí³Í ¿ î³íáõßÇ Ù³ñ½áõÙ, ³ÛÝ ·ïÝíááõÙ ¿ ê¨³Ý³ É×Çó ÑÛáõëÇë: Þ³ï 

½µáë³ßñçÇÏÝ»ñ ³Ûó»ÉáõÙ »Ý ¶áß ¨ êñµ. ¶¨áñ· ì³Ýù, áñÁ ·ïÝíáõÙ ¿ ¶áß ·ÛáõÕÇ Ï»ÝïñáÝáõÙ(ÜÏ.-1): 

¶áß ·ÛáõÕÁ Ï³½Ùí³Í ¿ 3 Ñ³ïí³ÍÝ»ñÇó` ì»ñÇÝ, ØÇçÇÝ ¨ Ü»ñùÇÝ ·ÛáõÕ»ñ (ÜÏ.-1). 

Ð³Ù³ñÛ³ ì»ñÇÝ ·ÛáõÕÇ µáÉáñ µÝ³ÏÇãÝ»ñÁ ³åñáõÙ »Ý ÑÇÝ ëáÕ³ÝùÇ ï³ñ³ÍùáõÙ, Ü»ñÏ³ÛáõÙë, ·ÛáõÕÇ 

ÙÇ Ù³ëáõÙ Ï³ ß³ï ³ÏïÇí ëáÕ³Ýù³ÛÇÝ ï³ñ³Íù: Ð»ï¨³µ³ñ, ëáÕ³ÝùÇ ·áñÍáõÝ»áõÃÛ³Ý 

å³ï×³éáí  ·ÛáõÕÇ ×³Ýå³ñÑÝ»ñÁ ¨ ß³ï ïÝ»ñ áõÝ»Ý áñáß íÝ³ëí³ÍùÝ»ñ: 

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. 

 

 
5.1.2 ÀÝ¹³Ñ³Ýáõñ ºñÏñ³µ³ÝáõÃÛáõÝ ¨ êáÕ³Ýù  

ÀÝ¹Ñ³Ýñ³å»ë, å³É»á·»Ý Ññ³µË³ÛÇÝ ³å³ñÝ»ñÁ ¨ Ññ³µË³ÛÇÝ Ýëïí³Íù³ÛÇÝ ³å³ñÝ»ñÁ É³ÛÝ 

ï³ñ³Íí³Í »Ý:  î³ñ³ÍùáõÙ µ³½³Éï» ïáõ  ýÇ µñ»ãÛ³Ý ï³ñ³Íí³Í ¿ áñå»ë ÑÇÙÝ³Ï³Ý ³å³ñ ¨  

·³µñá-åáñ ýÇñÇïÁ Ñ³ÛïÝ³µ»ñí³Í ¿ ÑÇÙÝ³Ï³Ý ³å³ñáõÙ áñå»ë ÇÝïñáõ½Çí ³å³ñ: 

¶³µñáÝ Ñ³ÛïÝ³µ»ñí³Í ¿ í»ñÇÝ ·ÛáõÕÇ Ñ³ñ³í-³ñ¨ÙáõïùáõÙ: ì»ñÇÝ ·ÛáõÕÇ ³í³½Ç ÑÇÝ Ñ³ÝùáõÙ 

¶³µñáÝ Ï³ñáÕ ¿ áõëáõÙÝ³ëÇñí³Í ÉÇÝ»É:   ¶³µµñáÝ ï³ñ³Íí³Í ¿  N60W áõÕÕáõÃÛ³Ùµ: ²Ûë 

ï³ñ³ÍùÇ »ñÏñ³µ³Ý³Ï³Ý Ï³éáõóí³ÍùÁ óáõÛó ¿ ï³ÉÇë N40W - 70W:  êÛ³ Ï³éáõóí³ÍùÁ ½áõ·³Ñ»é 

¿ ê¨³ÝÇ ÷Éáõ½Ù³Ý Ñ»ï, áñÝ ³ÝóÝáõÙ ¿ ê¨³Ý³ É×Ç ÑÛáõëÇëáí: êáÕ³Ýù³ÛÇÝ Ïáõï³ÏáõÙÝ»ñÁ 

µ³ÕÏ³ó³Í ¿ ³í³½Ç Ýëïí³ÍùÝ»ñÇó, ÑÇÙÝ³Ï³Ý ³å³ñÁ Í³ÍÏáõÙ ¿ 0.5-1Ù ËÇ×áí: ¶³µµñáÛÇó ¨ 

µñ»ãÛ³ ïáõýÇó 500Ù-áõÙ ·ïÝíáÕ ³å³ñÁ ëï³óí³Í ¿ ÑÇ¹ñá-ç»ñÙ³ÛÇÝ Ï³½ÙÇ ¨ Ï³éáõóí³ÍùÇ 

÷á÷áËáõÃÛáõÝÇó: ²å³ñÁ ³Û¹ ï³ñ³ÍùáõÙ ¹³éÝáõÙ ¿ Ï³í³ÛÇÝ ³å³ñ Ï³Ù µÛáõñ»Õ³å³ñ` ³å³ñÇ 

Ï³½ÙÇ ¨ Ï³éáõóí³ÍùÇ ÷á÷áËáõÃÛáõÝÇó: Ð³Ù³Ó³ÛÝ »ñÏñ³µ³Ý³Ï³Ý Ñ»ï³½áïáõÃÛáõÝÝ»ñÇÝ ¨ 

û¹³ÛÇÝ  Éáõë³ÝÏ³ñÝ»ñÇ Ù»ÏÝ³µ³ÝáõÙÝ»ñÇÝ, ³ÛÝ ùÝÝ³ñÏíáõÙ ¿ áñå»ë Ù»Í Ù³ëßï³µÇ ëáÕ³Ýù 

(1,000Ù É³ÛÝáõÃÛáõÝ * 500 »ñÏ³ñáõÃÛáõÝ), áñÁ ³ÝóÛ³ÉáõÙ ³ÏïÇí Ï»ñåáí Ó¨³íáñí»É ¿ 

ÑÇ¹ñá-ç»ñÙ³ÛÇÝ Ù»ï³Ùáñý ÇÏ ·áïáõÙ: êñ³ÝÇó Ñ»ïá »ñÏñáñ¹³Ï³Ý ëáÕ³ÝùÝ»ñ »Ý Ó¨³íáñí»É ³Ûë 

Ù»Í Ù³ëßï³µÇ ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍáõÙ: ì»ñÇÝ ·ÛáõÕÇ Ñ³Ù³ñÛ³ µáÉáñ ïÝ»ñÁ ï»Õ³µ³ßËí³Í »Ý 

Ù»Í Ù³ëßï³µÇ ëáÕ³ÝùÇ Ñ³ïí³ÍáõÙ ¨ íÝ³ëí³Í »Ý ÑáÕÇ Ýëï»Éáõ Ñ»ï¨³Ýùáí:. 

 
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 N40W - 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. 

Gosh village 

ÜÏ³ñ 5.1.1 ¶áß ·ÛáõÕÁ ù³ñï»½áõÙ 

Figure 5.1.1 Location Map of Gosh village 
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Figure 5.1.2  ÆÝÅÇÝ»ñ³Ï³Ý-ºñÏñ³µ³Ý³Ï³Ý ø³ñï»½ ¨ äñá ýÇÉ

Figure 5.1.2 Engineering Geological Map and Profile 
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5.1.3 êáÕ³ÝùÇ ²é³çÝ³ÛÝáõÃÛáõÝÁ 
(1) êáÕ³Ýù³ÛÇÝ Ð³ïí³ÍÇ ¶áñÍáõÝ»áõÃÛáõÝ 
êáÕ³Ýù³ÛÇÝ Ð³ïí³ÍÇ ø³ñï»½ ¿ óáõÛó ¿ ïñí³Í ÜÏ³ñ 5.1.3 
êáÕ³ÝùÇ ÙáÝÇïáñÇÝ·Á, ÇÝãå»ë ¿ùëï»Ý½áÙ»ïñÝ ¿, ß³ñÅ³Ï³Ý ï³Ëï³Ï ¨ GPS Ï»ï³ÛÇÝ 
Ñ»ï³½áïáõÃÛáõÝÁ, áõÕ»ÏóíáõÙ ¿  áõëáõÙÝ³ëÇñíáÕ ï³ñ³ÍùáõÙ ëáÕ³ÝùÇ ·áñÍáõÝ»áõÃÛáõÝÁ 
ÇÙ³Ý³Éáõ Ñ³Ù³ñ:  ¾ùëï»Ý½áÙ»ïñÁ ÙáÝÇïáñÇÝ· ¿ ³ÝáõÙ B, C, F, H, J ¨ K ëáÕ³Ýù³ÛÇÝ 
Ñ³ïí³ÍÝ»ñÇ ·áñÍáõÝ»áõÃÛáõÝÁ:  ²Ûë ÙáÝÇïáñÇÝ·Ç ïíÛ³ÉÝ»ñÁ ¹Çï³ñÏí»É »Ý Ùáï 12 ³ÙÇë 2004Ã. 
¹»Ïï»Ùµ»ñÇó ëÏë³Í: Àëï ÝÛáõÃ»ñÇ, ß³ñÅÁ ëáÕ³ÝùÇ Ñ³ïí³ÍÝ»ñÇ, µ³óÇ H ¨ J Ñ³ïí³ÍÝ»ñÇó, óáõÛó 
ã»Ý ï³ÉÇë ß³ï Ù»Í ß³ñÅ` ûñ³Ï³Ý 1ÙÙ-Çó ùÇã: Î³Ý 5 ¿ùëï»Ý½áÙ»ïñÝ»ñ H ëáÕ³Ýù³ÛÇÝ 
Ñ³ïí³ÍáõÙ: ¾ùëï»Ý½áÙ»ïñÝ»ñÇ ïíÛ³ÉÝ»ñÁ óáõÛó »Ý ï³ÉÇë Ù»Í ß³ñÅ»ñ` ³é³í»É³·áõÛÝÁ 20ÙÙ 
ûñ³Ï³Ý ¨ Ø³ñïÇÝ` ÓÝÑ³ÉÇ ë»½áÝÇÝ ÙÇçÇÝÁ 5ÙÙ ûñ³Ï³Ý:  
Þ³ñÅ³Ï³Ý ï³Ëï³ÏÝ»ñÁ ÇÝëï³É³óí³Í »Ý C, G, H ¨ K ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÝ»ñÇ ÙáÝÇïáñÇÝ·Ç 
Ñ³Ù³ñ: ²ñ¹ÛáõÝùáõÙ, C ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÁ óáõÛó ¿ ï³ÉÇë 1.5ÙÙ ûñ»Ï³Ý ß³ñÅ, ¨ H ëáÕ³Ýù³ÛÇÝ 
Ñ³ïí³ÍÁ óáõÛó ¿ ï³ÉÇë ½³éÇí³Ûñ ¨ ÏáÕùÇ Ù³ë»ñáõÙ ÙÇçÇÝÁ 20ÙÙ ûñ»Ï³Ý:  G ¨ K Ñ³ïí³ÍÝ»ñÁ 
óáõÛó »Ý ï³ÉÇë ÙÇçÇÝÁ 1ÙÙ-Çó ùÇã ûñ»Ï³Ý ß³ñÅ: 
GPS Ï»ï³ÛÇÝ Ñ»ï³½áïáõÃÛáõÝÁ ÙáÝÇïáñÇÝ· ¿ ³ÝáõÙ A, B, C, D, E, F, I, J, L ¨ M ëáÕ³Ýù³ÛÇÝ 
Ñ³ïí³ÍÝ»ñáõÙ: Î»ï»ñÁ ï»Õ³¹ñí»É »Ý ³ÛÝï»Õ, áñï»Õ ¹Åí³ñ ¿ ÇÝã-áñ ÙáÝÇïáñÇÝ·Ç ·áñÍÇùÝ»ñ 
ï»Õ³¹ñ»É: ²ñ¹ÛáõÝùáõÙ, µáÉáñ ïíÛ³,Ý»ñÁ óáõÛó »Ý ï³ÉÇë »ñÏáõ ³Ùëí³ ÁÝÃ³óùáõÙ 2ÙÙ-Çó ¿É ùÇã 
ß³ñÅ: Ð»ï¨³µ³ñ, ½³éÇÃ³÷ ß³ñÅ ãÇ ·ñ³Ýóí»É:   

 
 

ÜÏ³ñ 5.1.3 êáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÝ»ñÇ ù³ñï»½ 
Figure 5.1.3 Landslide Block Map 

 

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.  

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Ակտիվ սողանքային զանգվածի ընդհանուր
տեսքը 
 
Ակտիվ սողանքի գլխամասը  
Ձմռանը բնակիչները չեն փակել 
ջրամատակարարման խողովակի 
փականը, և ջուրը շարունակաբար  հոսել 
է այգում:  
Ջրի հոսքը փափկացրել է հողը, և 
սողանքային զանգվածը ծանրացել է: 
Այսպիսով, ջրի հոսքը դարձել է սողանքի 
ակտիվացման պատճառ: 
  
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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Extensometer Movable Beam GPS Survey

A N.A N.A 5 High C
B 5 N.A 5 High C
C 5 4 5 High B
D N.A N.A 5 Very High B
E N.A N.A 5 Moderately D
F 5 N.A 5 High C
G N.A 5 N.A High C
H 3 3 N.A High A
I N.A N.A 5 High C
J 4 N.A 5 High C
K 5 5 N.A Moderately D
L N.A N.A N.A Moderately D
M N.A N.A 5 Low E
N N.A N.A 5 Low E
O N.A N.A 5 Low E

Activity 1 Over 4mm/hour (Over 56mm/day)
2 Over 2mm/hour (Over 48mm/day)
3 Over 10mm/day
4 Less than 5mm/day
5 Less than 1mm/day

ActivityLandslide
Block

Importance of the
object RankConservation Object

House, Field, Road
House, Field, Road
House, Field, Road

House, Monastery, Road
House, Field, Road
House, Field, Road

House, Field, Road

River, Field, Road
House, Field, Road

House, Field, Road
House, Field, Road
House, Field, Road
House, Field, Road

House, Field, Road
River, Field, Road

5.1.4. èÇëÏÇ ûµÛ»ÏïÝ»ñÁ 

Úáõñ³ù³ÝãÛáõñ ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÝ»ñáõÙ Ï³Ý µÝ³Ï»ÉÇ ïÝ»ñ, Ùß³ÏíáÕ ¹³ßï»ñ ¨ ·ÛáõÕ³ÙÇçÇ 

×³Ý³å³ñÑÝ»ñ: ¸Åí³ñ ¿ ³é³çÝáõÃÛáõÝ ï³É ïÝ»ñÇÝ ¨ Ùß³ÏíáÕ ¹³ßï»ñÇÝ: ¶ÛáõÕ³ÙÇçÇ µáÉáñ 

×³Ý³å³ñÑÝ»ñÁ å»ïù ¿ ÉÇÝ»Ý Ï³ñ¨áñ, µ³Ûó ¹Çï³ñÏí³Í ×³Ý³å³ñÑÝ»ñÁ ³í»ÉÇ Ï³ñ¨áñ »Ý: 

Ö³Ý³å³ñÑÁ Ññ³å³ñ³ÏÇó ¹»åÇ ³í³½Ç Ñ³ÝùÁ ³ÝóÝáõÙ ¿ J ëáÕ³Ýù³ÛÇÝ Ñ³ïí³Íáí, Ö³Ý³å³ñÑÁ 

Ññ³å³ñ³ÏÇó ÙÇÝã¨ I ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÇ Ý»ñùÇÝ Ù³ëÁ ³ÝóÝáõÙ ¿ F, H, C ¨ b ëáÕ³Ýù³ÛÇÝ 

Ñ³ïí³ÍÝ»ñáí: êÛë ×³Ý³å³ñÑÝ»ñÁ û·ï³·áñÍí»É  »Ý µÝ³ÏÇãÝ»ñÇ ÏáÕÙÇó ¨ Ñ½áñ µ»éÝ³ï³ñÝ»ñÇ 

ÏáÕÙÇó ³í»ÉÇ Ñ³×³Ë³ÏÇ:  

êáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÝ»ñÇ ³é³çÝ³ÛÝáõÃÛáõÝÁ áñáßí³Í ¿ í»ñÁ Ýßí³Í ËÝ¹ÇñÝ»ñáí áñå»ë 

ëáÕ³Ýù³ÛÇÝ éÇëÏÇ ûµÛ»ÏïÝ»ñÇ ·áñÍáõÝ»áõÃÛáõÝ ¨ Ï³ñ¨áñáõÃÛáõÝ: ²ñ¹ÛáõÝùáõÙ, H ëáÕ³Ýù³ÛÇÝ 

Ñ³ïí³ÍÁ ¹Çï³ñÏí³Í ¿ áñå»ë µ³ñÓñ³·áõÛÝ ³é³çÝ³ÛÝáõÃÛáõÝ: (²ÕÛáõë³Ï 5.1.1):  

 

  ²ÕÛáõë³Ï 5.1.1 êáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÝ»ñÇ ³é³çÝ³ÛÝáõÃÛáõÝÁ 
²ÏïÇíáõÃÛáõÝÁ êáÕ³Ý

ù³ÛÇÝ 
Ñ³ïí

³Í 

¾Ïëï»Ý½á-
Ù»ïñ 

Þ³ñÅ³ï³Ëï³Ï GPS 
Ñ»ï³½á- 
ïáõÃÛáõÝÁ 

úµÛ»ÏïÇ å³Ñå³ÝáõÙÁ úµÛ»ÏïÇ 
Ï³ñ¨áñáõ 

ÃÛáõÝÁ 

Î³ñ·Á 

A  àã ³ÏïÇí àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ C 

B  5 àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ C 

C  5 4 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ B 

D  àã ³ÏïÇí àã ³ÏïÇí 5 îáõÝ, í³Ýù, ×³Ý³å³ñÑ Þ³ï 
µ³ñÓñ 

B 

E  àã ³ÏïÇí àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ØÇçÇÝ D 

F  5 àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ C 

G  àã ³ÏïÇí 5 àã ³ÏïÇí îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ C 

H  3 3 àã ³ÏïÇí îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ A 

I  àã ³ÏïÇí àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ C 

J  4 àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ´³ñÓñ C 

K  5 5 àã ³ÏïÇí îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ØÇçÇÝ D 

L  àã ³ÏïÇí àã ³ÏïÇí àã ³ÏïÇí îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ØÇçÇÝ D 

M  àã ³ÏïÇí àã ³ÏïÇí 5 ¶»ï, ¹³ßï, ×³Ý³å³ñÑ ò³Íñ E 

N  àã ³ÏïÇí àã ³ÏïÇí 5 ¶»ï, ¹³ßï, ×³Ý³å³ñÑ ò³Íñ E 

O  àã ³ÏïÇí àã ³ÏïÇí 5 îáõÝ, ¹³ßï, ×³Ý³å³ñÑ ò³Íñ E 

 

 

 

 

 

         

 

 

 

                                                                                                                                                                                          

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 I 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  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
      NA   Non Active 

 
 
 

²ÏïÇíáõ- 

ÃÛáõÝÁ 

1 Øáï 4ÙÙ/Å (Øáï 56ÙÙ/ûñ) 

2 Øáï 2ÙÙ/Å (Ùáï 48ÙÙ/ûñ) 

3 Øáï 10ÙÙ/ûñ 

4 Øáï ５ÙÙ/ûñ 

5 1ÙÙ/ûñÇó ùÇã 

 



Ð³Û³ëï³ÝáõÙ êáÕ³ÝùÝ»ñÇ ï»ËÝÇ³Ï³Ï³Ý µÝáõÃ³·Çñ , Ð³ïáñ 1 “êáÕ³ÝùÝ»ñÁ Ð³Û³ëï³ÝáõÙ”                               Technical Bulletin of Landslides in Armenia, Volume 1 “Landslide in Armenia”                      

¸»Ïï»Ùµ»ñ 2005     December 2005 
 

71

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

ÜÏ³ñ 5.1.4 àéá·Ù³Ý æñÇ ìÇ×³ÏÁ 

Figure 5.1.4 Water Drainage Condition 

5.1.5 àéá·Ù³Ý æñÇ ìÇ×³ÏÁ 
²Ûë ï³ñ³ÍùáõÙ µáÉáñ ïÝ»ñÇ ç³Ù³ï³Ï³ñ³ñÙ³Ý Ñ³Ù³Ï³ñ·Á ÑÇÙÝí»É ¿ 
1974Ã-Çó ÙÇÝã¨ 1978Ã.-Á: Ü»ñÏ³ÛáõÙë, Ñ³Ù³ñÛ³ µáÉáñ Ñ³Ù³Ï³ñ·»ñÁ, ÇÝã¨Çó¿, 
ã»Ý ³ßË³ï»É ï»Õ³¹ñáõÙÇó Ñ»ïá` çñ³Ù³ï³Ï³ñ³ñÙ³Ý çñ³Ùµ³ñÇ åñáµÉ»ÙÇ 
Ñ»ï¨³Ýùáí: æñ³Ù³ï³Ï³ñ³ñÙ³Ý ËáÕáí³ÏÁ ¹»é¨ë ÙÝáõÙ ¿ ÑáÕÇ ï³Ï` ³é³Ýó 
í»ñ³Ýáñá·Ù³Ý:  
¸ñ»Ý³Å³ÛÇÝ Ñ³Ù³Ï³ñ·Á ¹»é¨ë Ùßï³Ï³Ý ã¿ µáÉáñ ïÝ»ñÇ Ñ³Ù³ñ ÙÇÝã¨ ³ÛÅÙ: ²Û¹ 
å³ï×³éáí, ïÝ»ñÇ Ñ³Ù³ñÛ³ ³ÙµáÕç ÏáÛáõÕ³çñ»ñÁ ¨ ³ÝÓñ¨³ÛÇÝ ûñ»ñÇÝ 
Ù³Ï»ñ»ë³ÛÇÝ çñ»ñÁ ÑáëáõÙ »Ý ³½³ï ÑáÕÇ Ï³Ù ×³Ý³å³ñÑÝ»ñÇ íñ³Ûáí: Î³Ý 
áñáß ¹ñ»Ý³Å³ÛÇÝ ËáÕáí³ÏÝ»ñ Ï³Ù ÑáÕÇ Ñ»Õ»Õ³ï³ñÝ»ñ, µ³Ûó ëñ³Ýù µ³í³ñ³ñ 
ã»Ý ÑáÕ³ÛÇÝ Ï³Ù ×³Ý³å³ñÑ³ÛÇÝ  íÇ×³ÏÇ å³Ñå³ÝáõÃÛ³Ý Ñ³Ù³ñ: ²éÏ³ 
¹ñ»Ý³Å³ÛÇÝ ËáÕáí³ÏÝ»ñÇó Ï³ çñÇ ÑáëùÇ Ñ³í³Ý³Ï³ÝáõÃÛáõÝ: ²é³ï 
³ÝÓñ¨³ÛÇÝ ûñ»ñÇÝ Ï³Ù ÓÝÑ³ÉÇ ë»½áÝÇÝ, Ñ³Ù³ñÛ³ ³ÙµáÕç çáõñÁ ÑáëáõÙ ¿ 
×³Ý³å³ñÑÝ»ñáí` ï»Õ³¹ñí³Í ÑÇÝ ¹ñ»Ý³Å³ÛÇÝ Ñ³Ù³Ï³ñ·Ç Ñ»ï¨³Ýùáí: ²Û¹ 
å³ï×³éáí,  ³éáõ ¿ ³é³ç³ó»É ×³Ý³å³ñÑÝ»ñÇÝ: êáíáñ³µ³ñ ÑáëáõÙ ¿ Ý»ñù¨ 
×³Ý³å³ñÑÝ»ñÇ  ³éíáí, ÑáÕÇ  Ñ»Õ»Õ³ï³ñÝ»ñáí Ï³Ù ³éÏ³ ¹ñ³Ý³Å³ÛÇÝ 
ËáÕáí³Ïáí, µ³Ûó çáõñÁ Ñ³×³Ë Ã³÷íáõÙ ¿ ¹áõñë` ×³Ý³å³ñÑÝ»ñÇÝ Ï³Ù ÑáÕÇÝ, 
ñáå»³Ï³Ý ³é³ï ³ÝÓñ¨Ç Å³Ù³Ý³Ï(ÜÏ³ñ 5.1.4): Ö³Ý³å³ñÑÁ, áñÁ ·ÛáõÕÇ 
Ñ³Ù³ñ Ï³ñ¨áñ »ÝÃ³Ï³éáõóí³Íù ¿, ·ïÝíáõÙ ¿ çñÇ ³½¹»óáõÃÛ³Ý ï³Ï` 
¹ñ»Ý³Å³ÛÇÝ Ñ³Ù³Ï³ñ·Ç ³ÝÏ³ï³ñáõÃÛ³Ý Ñ»ï¨áÝùáí:  ÆÝãå»ë Ý³¨, çñÇ ÑáëùÁ 
¹Çï³ñÏí³Í ¿ ëáÕ³Ýù³ÛÇÝ ³ÏïÇíáõÃÛ³Ý ï»Ý¹»Ýó: Ð³ïÏ³å»ë, ïÝ»ñÇ 
ÏáÛáõÕ³çñ»ñÁ, áéá·Ù³Ý çáõñÁ ¨ ×³Ý³å³ñÑÝ»ñÇ Ù³Ï»ñ»ë³ÛÇÝ çñ»ñÁ 
Ñ³Ûï³µ»ñí³Í »Ý çñ³Ñ»é³óÙ³Ý ï³ñ³ÍùáõÙ, H Ñ³ïí³ÍÇ Ñ»ï¨áõÙ, áñÁ ³Ûë 
ï³ñ³ÍùáõÙ ·Ý³Ñ³ïí³Í ¿ áñå»ë µ³ñÓñ³·áõÛÝ ³é³çÝ³ÛÝáõÃÛ³Ý ëáÕ³Ýù: ²Ûë 
çáõñÁ Ï³ñáÕ ¿ ³½¹»É H ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÇ ³ÏïÇíáõÃÛ³Ý íñ³:  

 

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.  
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5.1.6 ²ÏïÇí êáÕ³Ýù 

Ìñ³·ñáõÙ ä³ñ½ Ð³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éáõÙ ¿ Íñ³·ñí³Í` Ù»ÕÙ³óÝ»Éáõ ·ÉË³íáñ³å»ë H 

ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÇ ³ÏïÇíáõÃÛáõÝÁ: 
H ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÁ µ³Å³Ýí³Í ¿ 3 Ñ³ïí³ÍÝ»ñÇ, ÇÝãå»ë óáõÛó ¿ ïñí³Í ÝÏ³ñ 5.1.5-áõÙ:
I) êïáñÇÝ Ð³ïí³Í (No.1 ¨ No.3 Ñ³ïí³ÍÝ»ñ) 

êïáñÇÝ Ñ³ïí³ÍÁ µ³Å³Ýí³Í ¿ 2 Ñ³ïí³ÍÝ»ñÇ, ÇÝãå»ë No.1 ¨ No.3-Á: Ð³Ù³Ó³ÛÝ 
ÙáÝÇïáñÇ·Ç ³ñ¹ÛáõÝùÝ»ñÇ, No.1 Ñ³ïí³ÍÁ ³í»ÉÇ ³ÏïÇí ¿ , ù³Ý No.3-Á: Î³Ý ß³ï 
Ëï³óí³Í ×³ù»ñ No.1 Ñ³ïí³ÍÇ ÙÇçÝ³Ù³ëáõÙ: Ü»ñÏ³ÛáõÙë ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÁ 
ß÷íáõÙ ¿ îáõÝ-2-Ç å³ïÇ Ñ»ï: îáõÝ-1-Á, áñÁ ï»Õ³µ³ßËí³Í ¿ Ó¨³÷áËí³Í Ñ³ïí³ÍÇ 
ëïáñÇÝ Ù³ëáõÙ ¨ áõÝÇ ß³ï ×³ù»ñ` ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÇ ×ÝßÙ³Ý Ñ»ï¨³Ýùáí:
¾ùëï»Ý½áÙ»ïñÇ ÙáÝÇïáñÇ·³ÛÇÝ ïíÛ³ÉÝ»ñÁ` ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÇ ëïáñÇÝ Ù³ëÇ, óáõÛó ¿ 
ï³ÉÇë ëáÕÙí³Í ß³ñÅ: Ð³ïÏ³å»ë, ïíÛ³ÉÝ»ñÁ óáõÛó »Ý ï³ÉÇë, áñ ß³ñÅÁ ³ÏïÇí³ÝáõÙ ¿ 
í³Õ ·³ñÝ³ÝÁ (ÓÝÑ³ÉÇ ë»½áÝÇÝ): 

II) ì»ñÇÝ Ð³ïí³Í (No.2 Ñ³ïí³Í) 
Î³Ý Ó·í³Í ×³ù»ñ ¨ Ù³ùëÇÙáõÙ 2Ù µ³ñÓñáõÃÛ³Ùµ ½³éÇÃ³÷ No.2 Ñ³ïí³ÍáõÙ: Ð³ïí³ÍÇ 
ÏáÕÙÝ³ÛÇÝ Ù³ëáõÙ Ñ³ÛïÝ³µ»ñí³Í »Ý Ñëï³Ï ½³éÇÃ³÷»ñÁ: ¼³éÇÃ³÷»ñÇ íñ³ 
Ñ³ÛïÝ³µ»ñí³Í ¿ Ñ³Û»É³ÛÇÝ Ù³Ï»ñ¨áõÛÃ, áñÁ óáõÛó ¿ ï³ÉÇë 15 ³ëïÇ×³Ý ¹»åÇ 
Ñ³ñÃ³í³ÛñÇ ÏáÕÙÁ: Ðëï³Ï Ñ³ÛïÝ³µ»ñí³Í ¿ Ý³¨ ëáÕ³ÝùÇ ·ÉË³í»ñ¨Ç ½³éÇÃ³÷Á: 
êáÕ³ÝùÇ ³ÏïÇíáõÃÛ³Ý Ñ»ï¨³Ýùáí ½³éÇÃ³÷Á Ó·íáõÙ ¿ ¹»åÇ Ñ»ï¨`: Ü»ñÏ³ÛáõÙë, ãÏ³Ý 
Ëáßáñ ¹» áñÙ³óÇ³Ý»ñ îáõÝ-3-Ç íñ³: ÆÝã¨Çó¿, ïáõÝÁ Ùáï ³å³·³ÛáõÙ ÏíÝ³ëíÇ:
¾ùëï»Ý½áÙ»ïñÇ ÙáÝÇïáñÇ·³ÛÇÝ ïíÛ³ÉÝ»ñÁ ` ëáÕ³ÝùÇ Ñ³ïí³ÍÇ ·ÉË³Ù³ëÇ, óáõÛó ¿ 
ï³ÉÇë Ó·í³Í ß³ñÅ: Ð³ïÏ³å»ë, ïíÛ³ÉÝ»ñÁ óáõÛó »Ý ï³ÉÇë, áñ ß³ñÅÁ ³ÏïÇí³ÝáõÙ ¿ í³Õ 
·³ñÝ³ÝÁ (ÓÝÑ³ÉÇ ë»½áÝÇÝ), ÝáõÛÝÁ ÇÝãå»ë  ¾ùëï»Ý½áÙ»ïñÁ` ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍÇ 
ëïáñÇÝ í»ñç³íáñáõÃÛ³Ý: 

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).  

 
II) 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. 
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ÜÏ³ñ 5.1.5 ²ÏïÇí êáÕ³Ýù³ÛÇÝ Ð³ïí³Í H Ð³ïí³Í 
Figure 5.1.5 Active Landslide Block H Block 

ÜÏ³ñ 5.1.6 ²ÏïÇí êáÕ³Ýù³ÛÇÝ Ð³ïí³Í H Ð³ïí³ÍÇ äñá  ýÇÉ 
Figure 5.1.6 Profile of Active Landslide Block H Block 
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5.1.7  ä³ñ½ Ð³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éáõÙ 

(1) ÐÇÙÝ³Ï³Ý ø³Õ³ù³Ï³ÝáõÃÛáõÝ 

ÐáÕÇ Ù³Ï»ñ»ëÇ çñ»ñÇ Ý»ñÑáëùÇ Ñ»ï¨³Ýùáí, ëïáñ»ñÏñÛ³ çñ»ñÇ Ù³Ï³ñ¹³ÏÇ µ³ñÓñ³óÙ³Ùµ 

¹Çï³ñÏíáõÙ ¿ ëáÕ³ÝùÇ ³ÏïÇíáõÃÛ³ÝÁ å³ï×³éÁ:  

 î»ÕÇ áõÝ»ó³Í ëáÕ³ÝùÇ ï³ñ³ÍùÁ Ó¨³íáñí»É ¿ çñ³Ñ»é³óÙ³Ý ³í³½³ÝáõÙ É³Ý¹ß³ ýïÇ 

É³ÛÝ³Í³í³É ï»ë³ñ³Ýáí: Ø³Ï»ñ¨áõÛÃ³ÛÇÝ çñÇ ÑáëùÇ Ýß³ÝÝ»ñ ã»Ý Ñ³ÛïÝ³µ»ñí³Í Ì»ñ 

Ï³Ý³Ýó ï³Ý Ùáï³Ï³ÛùáõÙ, áñÁ ï»Õ³µ³ßËí³Í ¿ No.2 Ñ³ïí³ÍÇ í»ñÇÝ Ù³ëáõÙ: ØÛáõë ÏáÕÙÇó, 

çñ³ÕµÛáõñÝ»ñÇ Ï³Ù çñÇ ÑáëùÇ áñáß Ýß³ÝÝ»ñ »Ý Ñ³ÛïÝ³µ»ñí»É No.2 Ñ³ïí³ÍÇ É³ÝçÇ ï³Ï: 

 Ö³Ý³å³ñÑÇ íñ³ÛÇ çñÇ ÑáëùÁ, áñÁ ³ÝÓñ¨áï ûñ»ñÇÝ No.2 Ñ³ïí³ÍÇ ÑÛáõëÇë³ÛÇÝ Ù³ëáõÙ ¿ 

·ïÝíáõÙ: æñÇ ÑáëùÁ Ñ³ëÝáõÙ ¿ ÙÇÝã¨ No.1 ¨ No.3 Ñ³ïí³ÍÝ»ñÇÝ: 

 ÜáõÛÝÇëÏ áã ³ÝÓñ¨áï ûñ»ñÇÝ çñ³ÕµÛáõñÝ»ñÁ ¨ ×³ÑÇ×Ý»ñÁ Ñ³ÛïÝ³µ»ñí»É »Ý No.1 ¨ No.2 

Ñ³ïí³ÍÝ»ñáõÙ: ²ÝÓñ¨áï ûñ»ñÇÝ çñ³ÕµÛáõñÝ»ñÇ ù³Ý³ÏÁ ß³ï³ÝáõÙ ¿ ¨ áñáß çñ³ÕµÛáõñÝ»ñ 

Ñ³Ûï³µ»ñí»É »Ý ³ÛÉ ï»Õ»ñáõÙ ÝáõÛÝå»ë: 

 ØáÝÇïáñÇÝ·Ç ³ñ¹ÛáõÝùÝ»ñÁ óáõÛó »Ý ï³ÉÇë ³ÏïÇí ß³ñÅ»ñ ³ÝÓñ¨áï »Õ³Ý³ÏÝ»ñÇÝ ¨ ÓÝÑ³ÉÇ 

ë»½áÝÇÝ:  

ÆÝã»ë í»ñÁ Ýßí³Í ¿, ùÝÝ³ñÏí³Í ëïáñ»ñÏñÛ³ çñ»ñÇ Ù³Ï³ñ¹³ÏÁ ·ïÝíáõÙ ¿ ëáíáñ³µ³ñ µ³ñÓñ 

¹ÇñùáõÙ, ³ÛÝáõÑ»ï¨ ³ÝÓñ¨³ÛÇÝ »Õ³Ý³ÏÝ»ñÇÝ ¨ ÓÝÑ³ÉÇ ë»½áÝÇÝ Ù³Ï»ñ¨áõÛÃ³ÛÇÝ çñ»ñÇ ÑáëùÁ 

ëïáñ»ñÏñÛ³ çñ»ñÇ Ù³Ï³ñ¹³ÏÇ ³×Ç å³ï×³éÝ ¿:  

Ð»ï¨³µ³ñ, Ù³Ï»ñ¨áõÛÃÇ çñ³Ñ»é³óáõÙÁ Ëáõë³÷áõÙ ¿ çñÇ Ý»ñÃ³÷³ÝóáõÙÇó ëáÕ³Ýù³ÛÇÝ Ñ³ïí³Í, 

¨ åÉ³Ý³íáñí³Í ¿ Ñ³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éáõÙ ÑáñÇ½áÝ³Ï³Ý ¹ñ»Ý³Åáí Ýí³½»óÝ»Éáõ ¿  çñÇ 

Ý»ñÃ³÷³ÝóáõÙÁ ëáÕ³ÝùÇ Ñ³ïí³Í:  

 

(2) Ø³Ï»ñ¨áõÛÃ³ÛÇÝ ¸ñ»Ý³Å³ÛÇÝ äÉ³ÝÇ Î³ñ¨áñ ÜßáõÙ  

 ¸ñ»Ý³ÅÇ ï»ë³Ï ¿ »Õ»É ÙÇ ¹ñ»Ý³Å, áñÁ áõÝÇ ×ÏáõÝ Ï³éáõóí³Íù Ñ³Ï³é³Ï ëáÕ³ÝùÇ ß³ñÅÇÝ 

áñå»ë ¹ñ»³Å³ÛÇÝ ·»ïÝ³Ýóù: 

 ÐÇÙÝ³Ï³Ý ¹ñ»Ý³ÅÁ »Õ»É ¿ ï»Õ³¹ñí³Í No.2 Ñ³ïí³ÍÇ ÑÛáõëÇë³ÛÇÝ Ù³ëáõÙ, áñÝ ³ÝÓñáï 

ûñ»ñÇÝ áõÝÇ çñ»ñÇ Ñáëù»ñ, Ï³Ý áã ß³ï Ó¨³÷áËáõÃÛáõÝÝ»ñ` Ñ³Ù»Ù³ï³Í ÙÛáõë Ù³ë»ñÇ Ñ»ï: ºÃ» 

ÑÇÙÝ³Ï³Ý ¹ñ»Ý³ÅÁ ï»Õ³¹ñí³Í ÉÇÝ»ñ ÑÇÙÝ³Ï³Ý Ñ³ïí³ÍÇ Ï»ÝïñáÝáõÙ, ³ÛÝ ³ÝÙÇç³å»ë 

ÏíÝ³ëí»ñ Ñ³ïí³ÍÇ Ï»ÝïñáÝáõÙ ·ïÝíáÕ ëáÕ³ÝùÇ »ÝÃ³É³Ýç»ñÇ Ñ»ï¨³Ýùáí: 

 Ð³ïí³ÍáõÙ  ³ÝÓñ¨Çó Ñ»ïá ¨ çñ³ÕµÛáõñÝ»ñÇó çñÇ ÑáëùÇ  ¹ñ»Ý³ÅÇ áõÕÇÝ åÉ³Ý³íáñí³Í ¿ 

»Õ»É ùÝ³ñÏÙ³Ý Ù»ç:  

 æñ³Ñ³í³ù ³í³½³ÝÝ»ñÁ ï»Õ³¹ñí³Í »Ý ÑÇÙÝ³Ï³ÝáõÙ Ûáõñ³ù³ÝãÛáõñ 30Ù-Á: 

æñ³Ñ³í³ù ³í³½³ÝÝ»ñÁ ï»Õ³¹ñí³Í ã»Ý ëáÕ³Ýù³ÛÇÝ Ñ³ïí³ÍáõÙ: 

 
 
 
 
 

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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Open ditch-Drainage 
culvert

Drainage Culvert

Horizontal Drainage

Simple Countermeasure

ÜÏ³ñ 5.1.7 H êáÕ³Ýù³ÛÇÝ Ð³ïí³ÍÇ Ñ³Ù³ñ ä³ñ½ Ð³Ï³ëáÕ³Ýù³ÛÇÝ ØÇçáó³éÙ³Ý êË»Ù³ 
Figure 5.1.7 Layout of Simple Countermeasure for H Landslide Block 

(3) ÐáñÇ½áÝ³Ï³Ý ¸ñ»Ý³Å³ÛÇÝ Ðáñ³ïÙ³Ý Î³ñ¨áñ ÜßáõÙ  

ÐáñÇ½áÝ³Ï³Ý ¹ñ»Ý³Å³ÛÇÝ Ñáñ³ï³Ýóù»ñÁ ï»Õ³¹ñí³Í »Ý »Õ»É ëïáñ»ñÏñÛ³ 

çñ»ñÇ Ù³Ï³ñ¹³ÏÇ µ³ñÓñ³óáõÙÇó Ëáõë³÷»Éáõ Ñ³Ù³ñ: ¸ñ»Ý³ÅÁ 

ÇÝëï³É³óí³Í ¿ »Õ»É No.1 ¨ No.2 Ñ³ïí³ÍÝ»ñáõÙ, áñÁ óáõÛó ¿ ï³ÉÇë ³ÏïÇí 

ß³ñÅ: 

 ÐáñÇ½áÝ³Ï³Ý ¹ñ»Ý³Å³ÛÇÝ Ñáñ³ï³Ýóù»ñ Íñ³·ñí³Í »ñÏ³ñáõÃÛáõÝÁ 

å»ïù ¿ ÉÇÝÇ ³í»ÉÇ ù³Ý 5Ù ëáÕ³ÝùÇ ëáÕùÇ Ù³Ï»ñ»ëáí ³ÝóÝ»Éáõó Ñ»ïá: 

 ÐáñÇ½áÝ³Ï³Ý ¹ñ»Ý³ÅÇ ÇÝëï³É³óÇáÝ Ï»ïÁ Ùáï ¿ ³éÏ³ çñ³ÕµÛáõñÇ 

Ï»ïÇÝ: No.1 Ñ³ïí³ÍÇ ¹ñ»Ý³Å³ÛÇÝ Ï»ïÁ Í³ñ·ñí³Í ¿ Ñ³ïí³ÍÇ 

ÑÛáõëÇë³ÛÇÝ ÏáÕÙáõÙ: No.2 Ñ³ïí³ÍÇ ¹ñ»Ý³Å³ÛÇÝ Ï»ïÁ Í³ñ·ñí³Í ¿ 

Ñ³ïí³ÍÇ çñ³ÕµÛáõñÇÝ Ùáï: Úáõñ³ù³ÝãÛáõñ ÑáñÇ½áÝ³Ï³Ý ¹ñ»Ý³ÅÇ 

ËáÕáí³ÏÇ ÇÝï»ñí³ÉÁ 5-10Ù-Ç ë³ÑÙ³ÝÝ»ñáõÙ ¿: 

(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. 

ÐáñÇ½áÝ³Ï³Ý ¹ñ»Ý³Å³ÛÇÝ Ñáñ³ï³Ýóù»ñ
Horizontal Drainage Drilling Holes 

¸ñ»Ý³Å³ÛÇÝ ¶»ïÝ³Ýóù 

Drainage Culvert 

´³ó ³éí³÷áë ¸ñ»Ý³Å³ÛÇÝ ¶»ïÝ³Ýù
Open Ditch Drainage Culvert 

ä³ñ½ Ð³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éáõÙ 

Simple Countermeasure 
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ÜÏ³ñ5.1.9 H êáÕ³Ýù³ÛÇÝ Ð³ïí³ÍÇ ²ÏïÇíáõÃÛ³Ý ØáÝÇïáñÇÝ·Ç ²ñ¹ÛáõÝùÝ»ñ 
         Figure5.1.9 Result of Monitoring of H Landslide Block Activity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ØÇçÇÝ ûñ»Ï³Ý ß³ñÅ (ÙÙ/ûñ) 

Average diary movement (mm/day) 
 ÞÇÝ³ñ³ñáõÃÛáõÝÇë ³é³ç 

(ú·áëïáë) 

Before construction (August) 
ÞÇÝ³ñ³ñáõÃÛáõÝÇó Ñ»ïá 

(ê»åï»Ùµ»ñ) 

After construction (September) 

(4) Ð³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éÙ³Ý ¾ ý »ÏïÁ 
ä³ñ½ Ð³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éáõÙÁ ëÏëí»É ¿ 2005Ã. ê»åï»Ùµ»ñÇó: Ð³Ù³Ó³ÛÝ ÙáÝÇïáñÇÝ·Ç 
³ñ¹ÛáõÝùÝ»ñÇ (ÜÏ³ñ 5.1.8), êáÕ³ÝùÇ ß³ñÅÇ ³ñÅ»ùÁ Ýí³½»É ¿,ÝáõÛÝÇëÏ »Ã» ³Ùë»Ï³Ý 
ï»ÕáõÙÝ»ñÇ ïíÛ³ÉÝ»ñÁ ê»åï»Ùµ»ñÇó ëÏë³Í ³í»ÉÇÝ »Ý ù³Ý 80ÙÙ/³ÙÇëÁ: ºí Ý³¨, 
h³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éÙ³Ý ³ßË³ï³ÝùÇ ëÏë»Éáõó Ù»Ï ³ÙÇë Ñ»ïá ÙáÝÇïáñÇÝ·Ç 
ïíÛ³ÉÝ»ñÁ óáõÛó ¿ ïí»É, áñ ß³ñÅÇ ã³÷Á  Ýí³½»É ¿ ¹³Ý¹³Õ Ýí³½áõÙáí:  
ä³ï×³éÁ ¹Çï³ñÏí³Í ¿, áñ Ù³Ï»ñ»ë³ÛÇÝ çñ»ñÇ ÑáëùÁ ³ÝÓñ¨áï ûñ»ñÇÝ Ýí³½»É ¿ 
Ý»ñÃ³÷³Ýó»É ëáÕ³Ýù³ÛÇÝ Ñ³ïí³Í:  
êáÕ³ÝùÁ ¹³éÝáõÙ ¿ ³é³í»É ³ÏïÇí Ø³ñï ¨ ²åñÇÉ ³ÙÇëÝ»ñÇÝ (ÓÝÑ³ÉÇ ë»½áÝÇÝ): ²Û¹ 
å³ï×³éáí, ëáÕ³ÝùÇ ÙáÝÇïáñÇÝ·Á å»ïù ¿ ß³ñáõÝ³ÏíÇ Ñ³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éÙ³Ý 
ßÇÝ³ñ³ñáõÃÛáõÝÇó Ñ»ïá, Ñ³ëï³ï»Éáõ Ñ³Ù³ñ Ñ³Ï³ëáÕ³Ýù³ÛÇÝ ÙÇçáó³éÙ³Ý ¿ ý»ÏïÁ 
ÝáõÛÝÇëÏ ÓÝÑ³ÉÇ ë»½áÝÇÝ: 

 (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. 

0 1 mm

SCALE

5
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  ä³ïÏ»ñ 5.2.2 Ø³ñïáõÝÇ ·ÛáõÕÇ ëáÕ³ÝùÇ 
ëË»Ù³ïÇÏ å³ïÏ»ñ (ï»ë³ñ³Ý ÑÛáõëÇë-³ñ¨»ÉùÇó) 

Figure 5.2.2 Schematic View of Martuni village 
Landslide (view from NE) 

ä³ïÏ»ñ 5.2.1 î»Õ³ÝùÇ ù³ñï»½
Figure 5.2.1 Location Map 

ä³ïÏ»ñ 5.2.3 êáÕ³ÝùÝ»ñÇ µ³ßËí³ÍáõÃÛ³Ý ù³ñï»½ 
Figure 5.2.3 Landslide Distribution Map 

5.2 Ø³ñáõÝÇ ·ÛáõÕÇ ëáÕ³ÝùÝ»ñÁ 

5.1.1 Ü»ñ³ÍáõÃÛáõÝ 

Ø³ñïáõÝÇ ·ÛáõÕÁ ·ïÝíáõÙ ¿ ¶»Õ³ñùáõÝÇù 

Ù³ñ½áõÙ, áñáõÙ ¿ Ý³¨ ê¨³Ý³ ÉÇ×Á (ä³ïÏ»ñ 

5.2.1). ¶ÛáõÕÁ ï»Õ³íáñí³Í ¿ Ù³ñ½Ç 

ÑÛáõëÇë³ÛÇÝ Ù³ëáõÙ, ºñ¨³ÝÇó Ùáï 150ÏÙ 

Ñ»é³íáñáõÃÛ³Ý íñ³, Ö³Ùµ³ñ³ÏÇó 12ÏÙ 

³ñ¨Ùáõïù, ¨ ¶áß ·ÛáõÕÇó 30ÏÙ ³ñ¨»Éù: 

¶ÛáõÕÁ ÑÇÙÝ³¹ñí»É ¿ 1921Ã.` ºÕ»éÝÇ 

Ñ»ï¨³Ýùáí ²ñ¨ÙïÛ³Ý Ð³Û³ëï³ÝÇó ·³ÕÃ³Í 

÷³Ëëï³Ï³ÝÝ»ñÇ ÏáÕÙÇó, ¨ ÏñáõÙ ¿ 

Ð³Û³ëï³ÝÇ Ý³Ë³·³Ñ ²É»ùë³Ý¹ñ ØÛ³ëÝÇÏÛ³Ý 

Ø³ñïáõÝáõ ³ÝáõÝÁ: 

 
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. 
 
5.1.2 Ø³ñïáõÝÇ ·ÛáõÕÇ ³ßË³ñÑ³·ñáõÃÛáõÝÁ 

Ø³ñïáõÝÇ ·ÛáõÕÁ ßñç³å³ïí³Í ¿ ¶áé, ØÇ³íáñ 

¨ ²ñ»·áõÝÇ É»éÝ»ñáí, áñáÝó íñ³ Ï³Ý 

µ³½Ù³ÃÇí ëáÕ³ÝùÝ»ñ: ¸»åÇ ³ñ¨Ùáõïù 

·ïÝíáõÙ ¿ ¶»ïÇÏ ·»ïÁ, ¨ µÝ³Ï³í³Ûñ»ñÇ Ù»Í³Ù³ëÝáõÃÛáõÝÁ ·ïÝíáõÙ ¿ Ýñ³ Ñ³ñ¨³ÝáõÃÛ³Ùµ:  

´Ý³Ï³í³Ûñ»ñÇ Ù»Í³Ù³ëÝáõÃÛáõÝÁ ·ïÝíáõÙ ¿ ÑëÏ³ ëáÕ³ÝùÇ É³ÝçÇÝ, áñÇ »ñÏ³ñáõÃÛáõÝÁ Ùáï 8ÏÙ ¿, 

ÇëÏ É³ÛÝáõÃÛáõÝÁ` 1.5ÏÙ, ¨ áñÁ ß³ñÅíáõÙ ¿ ¹»åÇ ÑÛáõëÇë (ä³ïÏ»ñ 5.2.2): ²Ûë ëáÕ³ÝùÁ ¦ë»ÕÙáõÙ ¿§ 

·»ïÁ ¹»åÇ ÑÛáõëÇë: 

 
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.  

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 Ø³ñïáõÝáõ ï³ñ³ÍùÇ ÁÝ¹Ñ³Ýáõñ »ñÏñ³µ³ÝáõÃÛáõÝÁ 

Ø³ñïáõÝáõ ï³ñ³ÍùÁ µ³ÕÏ³ó³Í ¿ Ññ³µË³ÛÇÝ ³å³ñÝ»ñÇó: ¸»åÇ ¶»ïÇÏ ·»ïÁ ÁÝÏ³Í 

×³Ý³å³ñÑÇ áõÕÕáõÃÛ³Ùµ Ï³ñ»ÉÇ ¿ ÝÏ³ï»É ³Ý¹»½Çï³ÛÇÝ É³í³, µñ»óÇ³ÛÇÝ ¨ ïáõý³ÛÇÝ 

ýáñÙ³óÇ³Ý»ñ:  

²Ûë ïáõý³ÛÇÝ ¨ ïáõý µñ»ó³ÛÇÝ ½³Ý·í³ÍÝ»ñáõÙ Ñ³×³Ë ¹ÇïíáõÙ »Ý ÙÇ³ÓáõÉí³Í Ï³éáõóí³ÍùÝ»ñ, 

áñáÝù óáõÛó »Ý ï³ÉÇë ëïáñ·»ïÝÛ³ çñ»ñÇ Ñ»ï ãÏ³åí³Í Ññ³µË³ÛÝáõÃÛáõÝ: ²Ý¹»½ÇïÝ»ñÇó ß³ï»ñÁ 

áõÝ»Ý ³Õáï Ï³Ý³ã³ÙáËñ³·áõÛÝ »ñ³Ý· ¨ ³å³ñÝ»ñÇ Ççí³ÍùÝ»ñáõÙ ¨ ÷áñí³ÍùÝ»ñáõÙ »ñµ»ÙÝ 

¿åÇ¹áïÝ»ñ ¨ ùÉáñÇïÝ»ñ »Ý ¹ÇïíáõÙ, áñáÝù »ÝÃ³ñÏí»É »Ý ÷áùñ³Ù³ëßï³µ ÷áË³Ï»ñåáõÙÝ»ñÇ:  

êáÕ³ÝùÇ Ù³ñÙÝáõÙ Ï³ñ»ÉÇ ¿ ¹Çï»É í³ï µ³ßËí³Í ÑáÕ³ÛÇÝ, ³í³½³ÛÇÝ, Ë×³ÛÇÝ ¨ µ»Ïáñ³ÛÇÝ 

Ýëïí³ÍùÝ»ñ: Ê×³ÛÇÝ ¨ µ»Ïáñ³ÛÇÝ 

Ýëïí³ÍùÝ»ñÁ µ³ÕÏ³ó³Í »Ý ³Ý¹»½ÇïÇó, 

ë³Ï³ÛÝ ³ÛÝ ÝÙ³Ý ã¿ Ý³ËÏÇÝÇÝ, ³ÛÝ ³í»ÉÇ 

Ùáõ· ÙáËñ³·áõÛÝ »ñ³Ý· áõÝÇ, Ñ³ñáõëï ¿ 

ëÇÉÇóÇáõÙáí ¨ åÉ³·ÇáÏÉ³½áí, ÇÝãÁ óáõÛó ¿ 

ï³ÉÇë, áñ Ýëïí³ÍùÝ»ñÁ ³Û¹ï»Õ ã»Ý Í³·»É, 

³ÛÉ ï»Õ³ß³ñÅí»É »Ý ³ÛÉ í³Ûñ»ñÇó: 

 

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 
and chlorite are observed in veins and cavities 

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. 
 

Ø³ñïáõÝÇ ·ÛáõÕ
Martuni Village 

¶áß ·ÛáõÕ 
Gosh Village 

êáÕ³Ýù 
Landslide 

´Ý³Ï»ÉÇ ï³ñ³Íù 
Residential Area 

 

 
¶»ïÇÏ ·»ï Getik River 
(Â»ùí³Í ëáÕ³ÝùÇ 
³½¹»óáõÃÛ³Ý ï³Ï 
bended by landslide)

 

A

B

C

D

E
F

G

(Huge Landslide
area) 

H

(ÐëÏ³Û³Ï³Ý 
ëáÕ³Ýù³ÛÇÝ ·áïÇ) 
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5.1.4 êáÕ³ÝùÝ»ñÁ ¨ Ýñ³Ýó íÝ³ëÝ»ñÁ Ø³ñïáõÝÇ ·ÛáõÕáõÙ 

ØÇ ß³ñù ÷áùñ ëáÕ³ÝùÝ»ñ »Ý ï»ÕÇ áõÝ»ó»É µÝ³Ï»ÉÇ í³Ûñ»ñáõÙ, áñáÝù íÝ³ë»É »Ý ß³ï ïÝ»ñ: 

Ð³Ù³Ó³ÛÝ ïÝ»ñÇ íÝ³ëí³ÍáõÃÛ³Ý Ñ»ï³½áïáõÃÛ³Ý` 196 ïÝÇó 108-Á íÝ³ë »Ý Ïñ»É: ºÝÃ³¹ñíáõÙ ¿, 

áñ ³Ûë ïÝ»ñÇó ß³ï»ñÇ íñ³ ³½¹»É ¿ ëáÕ³ÝùÝ»ñÇ ß³ñÅÁ: 

î³ëÁ (10) ³ÏïÇí ëáÕ³ÝùÝ»ñ ÁÝ¹·ñÏí»É »Ý ¹³ßï³ÛÇÝ Ñ»ï³½áïáõÃÛ³Ý Ù»ç ¨ ¹³ë³Ï³ñ·í»É »Ý áõÃ 

ëáÕ³Ýù³ÛÇÝ ï³ñ³ÍùÝ»ñÇ Ù»ç` »ÉÝ»Éáí ÝÙ³Ý³ïÇå µÝáõÃ³·ñÇãÝ»ñÇó: (ä³ïÏ»ñ 5.2.3): 

 
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 êáÕ³ÝùÝ»ñÇ ³é³çÝ³Ñ»ñÃáõÃÛáõÝÁ 

êáÕ³ÝùÝ»ñÇ ³é³çÝ³Ñ»ñÃáõÃÛáõÝÁ áñáßíáõÙ ¿ ·ñáõÝïÇ ¹»ýáñÙ³óÇ³Ûáí, áñÁ ·Ý³Ñ³ïíáõÙ ¿ 

¹³ßï³ÛÇÝ Ñ»ï³½áïáõÃÛ³Ý Å³Ù³Ý³Ï, ·ÛáõÕ³óÇÝ»ñÇ Ñ»ï Ñ³ñó³½ñáõÛóÝ»ñÇ ÁÝÃ³óùáõÙ ¨ 

íÝ³ëí³Í ïÝ»ñÇ ¨ ×³Ý³å³ñÑÝ»ñÇ ù³Ý³Ïáí (²ÕÛáõë³Ï 5.2.1): 

ÐÇÙÝí»Éáí ³Ûë ³ñ¹ÛáõÝùÝ»ñÇ íñ³, ï³ñ³ÍùáõÙ Çñ³Ï³Ý³óí»É »Ý ëáÕ³ÝùÝ»ñÇ Ù³Ýñ³Ù³ëÝ 

Ñ»ï³½áïáõÃÛáõÝ ¨ Ñ³Ï³ëáÕ³Ýù³ÛÇÝ ³ßË³ï³ÝùÝ»ñ: 

²Ûë ³ñ¹ÛáõÝùÝ»ñÁ Ý»ñÏ³Û³óí»É »Ý ·ÛáõÕ³óÇÝ»ñÇÝ, ¨ Ýñ³Ýù Ñ³Ù³Ó³ÛÝí»É »Ý ³Û¹ ï³ñ³ÍùÇ 

Ñ»ï³½áïáõÃÛ³Ý Ù³Ýñ³Ù³ëÝ»ñÇ Ñ»ï: 

 
 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. 

  
 
 
 
 
 
 
 
 
 
 
 
 

 
                     ²ÕÛáõë³Ï 5.2.1 êáÕ³ÝùÝ»ñÇ ³é³çÝ³Ñ»ñÃáõÃÛáõÝÁ 

              Table 5.2.1 Priority of Landslide 
 

 
 
5.1.6 æñ»ñÇ íÇ×³ÏÁ 

(1) æñ³Ù³ï³Ï³ñ³ñáõÙ 

Ø³ñïáõÝÇ ·ÛáõÕáõÙ çñ³Ù³ï³Ï³ñ³ñÙ³Ý Ñ³Ù³Ï³ñ·Á ÑÇÙÝ³¹ñí»É ¿ 1970-³Ï³Ý ÃÃ.-»ñÇÝ: æáõñÁ 

·³ÉÇë ¿ ³ÕµÛáõñÝ»ñÇó, áñáÝù ·ïÝíáõÙ »Ý ·ÛáõÕÇ í»ñÇÝ Ù³ëáõÙ ¨ Ñ³í³ùíáõÙ ¿ ³í³½³ÝÝ»ñÇ Ù»ç: 

æñÇ ³í³½³ÝÁ ·ïÝíáõÙ ¿ µÝ³Ï»ÉÇ ï³ñ³ÍùÇ í»ñÝ³Ù³ëáõÙ, ÇëÏ µ³ßËÇã ËáÕáí³ÏÝ»ñÁ 

ÙïÝáõÙ/¹áõñë »Ý ·³ÉÇë Ûáõñ³ù³ÝãÛáõñ ïáõÝ: ´Ý³Ï»ÉÇ ï³ñ³ÍùáõÙ Ï³Ý ÙÇ ß³ñù çñÇ ³ÕµÛáõñÝ»ñ` 

Ñ³Ýñ³ÛÇÝ û·ï³·áñÍÙ³Ý Ñ³Ù³ñ: ²ÝÓñ¨³ÛÇÝ »Õ³Ý³ÏÇ Å³Ù³Ý³Ï  çáõñÁ ³í³½ÝÇó ¹áõñë ¿ ÑáëáõÙ ¨ 

ÑáÕ³ÛÇÝ ¹ñ»Ý³ÅÇ ÙÇçáóáí ó³Í ¿ ÑáëáõÙ ¹»åÇ ¶»ïÇÏ ·»ïÁ: 

 
(2) ÎáÛáõÕÇ 

ÎáÛáõÕáõ Ñ³Ù³Ï³ñ· ·áÛáõÃÛáõÝ áõÝÇ ÙÇ³ÛÝ ·ÛáõÕÇ í»ñÇÝ Ù³ëáõÙ, ÇëÏ ëïáñÇÝ Ù³ëáõÙ ³ÛÝ ³éÏ³ ã¿: 

ÎáÛáõÕ³çñ»ñÁ ÑáëáõÙ »Ý ÷áùñ íï³ÏÝ»ñÇ Ù»ç` ³é³Ýó áñ¨¿ í»ñ³ÑëÏÙ³Ý: ²Û¹ å³ï×³éáí ïÝ»ñÇó 

ÑáëáÕ Ñ³Ù³ñÛ³ áÕç ÏáÛáõÕ³çñ»ñÁ, ÇÝãå»ë Ý³¨ í»ñ·»ïÝÛ³ ³ÝÓñ¨³çñ»ñÁ ³½³ïáñ»Ý ÑáëáõÙ »Ý 

¹»åÇ ×³Ý³å³ñÑÝ»ñÁ Ï³Ù ³ÝóÝáõÙ »Ý ·»ïÝÇ ï³Ï: 

 

(3) Ø³Ï»ñ¨áõÛÃ³ÛÇÝ çñ»ñÇ ¹ñ»Ý³Å 

´Ý³Ï»ÉÇ í³Ûñ»ñáõÙ Ï³Ý ÙÇ ß³ñù ÑáÕ³ÛÇÝ ÷áñí³ÍùÝ»ñ, µ³Ûó ¹ñ³Ýù µ³í³ñ³ñ ã»Ý Ù³Ï»ñ¨áõÃ³ÛÇÝ 

çñ»ñÁ ·»ï Ñ³ëóÝ»Éáõ Ñ³Ù³ñ: ²í»ÉÇÝ, áõÅ»Õ ³ÝÓñ¨Ý»ñÇ ÇÝãå»ë Ý³¨ ÓÝÑ³ÉÇ Å³Ù³Ý³Ï ·ÛáõÕÇ 

×³Ý³å³ñÑÝ»ñÇ ÙÇçáí ß³ï çáõñ ¿ ÑáëáõÙ ·ÛáõÕÇ í»ñÇÝ Ñ³ïí³ÍÝ»ñÇó (ä³ïÏ»ñ 5.2.4), ÇÝãÇ 

³ñ¹ÛáõÝùáõÙ ×³Ý³å³ñÑÝ»ñÇÝ ³é³ç³ÝáõÙ »Ý çñ³÷áë»ñ: ¸ñ³ÝóÇó Ñ³ïÏ³å»ë íÝ³ëí³Í ¿ A 

ëáÕ³Ýù³ÛÇÝ ·áïáõÙ ·ïÝíáÕ ×³Ý³å³ñÑÁ: ºÝÃ³¹ñíáõÙ ¿, áñ ¹»åÇ ×³Ý³å³ñÑÁ ÑáëáÕ çñ»ñÁ 

ÝáõÛÝå»ë ³½¹áõÙ »Ý ëáÕ³Ýù³ÛÇÝ ³ÏïÇíáõÃÛ³Ý íñ³: 

Name of Landslide 
êáÕ³ÝùÇ ³Ýí³ÝáõÙÁ A B C D E F G H 

Considered Activity  
¸Çï³ñÏíáÕ ·áñÍáõÝ»áõÃÛáõÝÁ ◎ △ ◎ ◎ ◎ ○ △ ◎ 

Houses in  
Landslide Area 
îÝ»ñ 
ëáÕ³Ýù³ÛÇÝ 
·áïáõÙ 

◎ ◎ - - - - - - 

Houses below  
Landslide Area 
êáÕ³ÝùÇ 
•áïáõó ó³Í 
•ïÝíáÕ ïÝ»ñ 

○ - - - ○ ○ - - 

Consequence
Ð»ï¨³Ýù 

Ö³Ý³å³ñÑ 
Road ◎ ◎ ◎ ◎ ○ - - ○ 

êáÕ³ÝùÝ»ñÇ 
³é³çÝ³Ñ»ñÃáõÃÛáõÝÁ 
Priority of Landslide 

1 4 5 6 2 3 8 7 

 
ä³ÛÙ³Ý³Ï³Ý Ýß³ÝÝ»ñ 
Legend 
 
◎ ´³ñÓñ ³ÏïÇíáõÃÛáõÝ 

High-Activity, 
  Þ³ï éÇëÏ³ÛÇÝ ûµÛ»ÏïÝ»ñ 
 Many Risk Objects 
 
○ ØÇçÇÝ ³ÏïÇíáõÃÛáõÝ 
  Medium-Activity, 
 àñáß éÇëÏ³ÛÇÝ ûµÛ»ÏïÝ»ñ 
  Some Risk Objects 
 
 
△ ò³Íñ ³ÏïÇíáõÃÛáõÝ 
  Little-Activity 
  øÇã éÇëÏ³ÛÇÝ ûµÛ»ÏïÝ»ñ 
 Few Risk Objects 
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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.  
 

 
 
 
¸ñ»Ý³Å³ÛÇÝ ³í³½³ÝÇ Ù³Ï»ñ»ëÁ 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5.1.7 êáÕ³ÝùÝ»ñÇ Ñ»ï³½áïáõÙ 

êáÕ³ÝùÝ»ñÇ Ñ»ï³½áïáõÙÝ 

Çñ³Ï³Ý³óí»É ¿ A ëáÕ³Ýù³ÛÇÝ ·áïáõÙ, ¨ 

Ñáñ³ïÙ³Ý í³Ûñ»ñÇ »ñÏñ³µ³ÝáõÃÛáõÝÁ 

óáõÛó ¿ ïñí³Í ëïáñ¨. 

 

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

(b)×³Ý³å³ñÑ ¹áõñë ÑáëáÕ çáõñ /water flowing on the road 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

ä³ïÏ»ñ  5.2.5 ´³ÅÇÝÝ»ñÇ ¨ Ñáñ³ïÙ³Ý í³Ûñ»ñÇ ¹ÇñùÁ A ëáÕ³ÝùÝ³ÛÇÝ ·áïáõÙ 

Figure 5.2.5 Location of Section and Drilling sites in A Landslide Block 

 

Surface water flow 
 
Drainage basin area 

Less than 10m3/day：     
10～20m3/day： 
 
More than 20m3/day： 

 

Leak 
 

a) Ù³Ï»ñ»ë³ÛÇÝ çñ»ñÇ Ñ³í³ùÙ³Ý ï³ñ³Íù/ Surface water catchment area 

N 

BV-02 L=30.0 m 
(ÆÝÏÉÇÝáÙ»ïñ 
Inclinometer 24.0m) 
 
BV-02’ L=15.0 m 
(äÇ»½áÙ»ïñ 
Piezometer 15.0m) 

BV-01 L=50.0 m 
(ÆÝÏÉÇÝáÙ»ïñ 
Inclinometer 46.0m) 
 
BV-01’ L=37.0 m 
(äÇ»½áÙ»ïñ 
Piezometer 28.0m) 

ä³ïÏ»ñ 5.2.4 Ø³Ï»ñ¨áõÛÃ³ÛÇÝ çñ»ñÇ ¹ñ»Ý³Å 

Figure 5.2.4 Drainage of surface water 

Ø³Ï»ñ¨áõÛÃ³ÛÇÝ çñ»ñÇ Ñáëù 
Surface water flow  
¸ñ»Ý³Å³ÛÇÝ ³í³½³ÝÇ 
Ù³Ï»ñ»ëÁ 
Drainage basin area 

 
 

úñ»Ï³Ý 10Ù3-Çó ùÇã 
Less than 10m3/ day  
10-20Ù3 ûñ»Ï³Ý 
10-20 m3/day  
úñ»Ï³Ý 20Ù3-Çó ³í»ÉÇ 
More than 20m3/day  

50 m 
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ä³ïÏ»ñ 5.2.6 Ê³ãíáÕ »ñÏñ³µ³Ý³Ï³Ý µ³ÅÇÝÝ»ñÁ A ëáÕ³ÝùÝ³ÛÇÝ ·áïáõÙ 

Figure 5.2.6 Geological Cross Section in A Landslide Block 
 
5.1.8 êáÕ³ÝùÝ»ñÇ ÙáÝÇïáñÇÝ· 

¶ÛáõÕáõÙ ï»Õ³¹ñí³Í ëáÕ³ÝùÝ»ñÇ ÙáÝÇïáñÇÝ·Ç ë³ñù³íáñáõÙÝ»ñÇ µáí³Ý¹³ÏáõÃÛáõÝÁ óáõÛó ¿ 

ïñí³Í ²ÕÛáõë³Ï 5.2.2: 

 
5.1.8 Landslide Monitoring 
Landslide monitoring equipment have been installed in the village and contents are shown in Table 5.2.2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

²ÕÛáõë³Ï 5.2.2. Ø³ñïáõÝÇ ·ÛáõÕáõÙ ï»Õ³¹ñí³Í ÙáÝÇïáñÇÝ·Ç ë³ñù³íáñáõÙÝ»ñÁ 
Table 5.2.2 Monitoring Equipment installed in Martuni Village 

ê³ñù³íáñáõÙ 
Equipment 

ø³Ý³Ï 
Quantity

ì³ÛñÁ 
Location 

Ä³Ù³Ý³Ï³-Ñ³ïí
³Í 

Period 

Þ³ñÅÁ 
Movement 

ö³Ûï» Ñ»Í³Ý 
(Nuki-Ita) 

Wooden Beam 
(Nuki-Ita) 

3 

Ý³ñÝç³·áõÛÝ 
·ÇÍÁ ä³ïÏ»ñ 

5.2.3-áõÙ 
orange line in 
Figure 5.2.3 

Ø³ÛÇë 2005Ã. –ÙÇÝã 
í»ñç»ñë 
 
May 2005 - Recent 
 

â³ñ³·³óáÕ ß³ñÅ 
No Acceration movement 

¾ù³ï»Ý½áÙ»ïñ 
Extensometer 5 

Ï³åáõÛï ·ÇÍÁ 
ä³ïÏ»ñ 
5.2.3-áõÙ 

 
blue line in 
Figure 5.2.3 

 

¸»Ïï»Ùµ»ñ 
2005Ã.(1), 

ÐáõÝÇë 2005Ã.(4) – 
ÙÇÝã í»ñç»ñë 

 
December 2005(1), 

June 2005(4) – 
Recent 

 

îíÛ³ÉÝ»ñÁ óáõÛó »Ý ï³ÉÇë 
ÏñÏÝíáÕ ß³ñÅ Ùáï 0-2ëÙ` 
Ñ³ßíÇ ³éÝ»Éáí ëáÕ³Ýù»ñÇ 
ß³ñÅÇ ÷áùñ 
Ñ³í³Ý³-Ï³ÝáõÃÛáõÝÁ 
Data indicate recurrence 
movement about 0 to 2 cm, 
considered low possibility of 
landslide movement 

î»ÕáõÙÝ»ñÇ 
ã³÷Çã 

Rain gauge 

1 

Ï³åáõÛï 
ßñç³ÝÁ 

ä³ïÏ»ñ 
5.2.3-áõÙ 

blue circle in 
Figure 5.2.3 

ú·áëïáë 2005Ã. – 
ÙÇÝã í»ñç»ñë 

August 2005 - 
Recent 

- 

ÆÝÏÉÇÝáÙ»ïñÇ 
áÕÕáñ¹áÕ 
ÏáÕáí³Ï 

 
Inclinometer 
guide pipe 

2 

Ý³ñÝç³·áõÛÝ 
ßñç³ÝÁ 

ä³ïÏ»ñ 
5.2.5-áõÙ 

orange circle in 
Figure 5.2.5 

ÜáÛ»Ùµ»ñ 2005Ã. – 
ÙÇÝã í»ñç»ñë 
 
November 2005 - 
Recent 

îíÛ³ÉÝ»ñÇ Ñ³í³ù³·ñáõÙ 
 
Data collecting 

äÇ»½áÙ»ïñ 
 

Piezometer 
2 

Ï³åáõÛï 
ßñç³ÝÁ 

ä³ïÏ»ñ 
5.2.5-áõÙ 

 
blue circle in 
Figure 5.2.5 

ê»åï»Ùµ»ñ 2005Ã. 
– ÙÇÝã í»ñç»ñë 
 
September 2005 - 
Recent 
 

êïáñ·»ïÝÛ³ çñÇ 
Ù³Ï³ñ¹³ÏÁ Ñ³Ù³ñÛ³ 
Ï³ÛáõÝ ¿, GL-3.9Ù  BV01áõÙ’ 
(Ý»ñù¨áõÙ), GL-4.4Ù 
BV02-áõÙ’ (í»ñ¨áõÙ) 
Groundwater level is almost 
stable, GL-3.9m in 
BV01’(lower), GL-4.4m in 
BV02’(upper) 

 
Ð³Ù³Ó³ÛÝ í»ñÁ Ýßí³Í ïíÛ³ÉÝ»ñÇ` »ÝÃ³¹ñíáõÙ ¿, áñ 2005Ã.-Ç ÑáõÉÇë ÝáÛ»Ùµ»ñ ³ÙÇëÝ»ñÇÝ 

ëáÕ³ÝùÝ»ñÁ Ø³ñïáõÝÇ ·ÛáõÕáõÙ Ñ³Ù³ñÛ³ Ã» Ï³ÛáõÝ »Ý: 

 
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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