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5.4 ºñ¨³ÝÇ ·»ñ»½Ù³ÝáóÇ ëáÕ³ÝùÝ»ñ 

5.4.1 î»ËÝÇÏ³Ï³Ý »ñÏñ³µ³Ý³Ï³Ý Ñ³ïÏáõÃÛáõÝÝ»ñÇ ºñ¨³Ý ù³Õ³ùÇ Ñ³ñ³í-³ñ¨ÙáõïùÇó ¹»åÇ Îáï³Ûù 
Ù³ñ½Ç Ñ³ñ³íÇ Ù³ëÁ  

(1) ÀÝ¹Ñ³Ýáõñ å³ÛÙ³ÝÝ»ñ 

ºñ¨³Ý ù³Õ³ùÇ ßñç³ÝóÇÏ M-15 ×³Ý³å³ñÑÇ »ñÏ³ÛÝùáí ÙÇÝã¨ Îáï³Ûù Ø³ñ½ ÁÝÏ³Í ï³ñ³ÍáõÃÛáõÝÁ ÇÇ»ÝÇó ¿ 

Ý»ñÏ³Û³óÝáõÙ ëáÕ³ÝùÝ»ñÇ Ïáõï³ÏÙ³Ý ·áïÇ: ²Ûëï»Õ ÝÏ³ñ³·ñíáõÙ ¿ ëáÕ³ÝùÝ»ñÇ ³é³çÝ³ÛÇÝ å³ï×³éÝ 

Ñ³Ý¹Çë³óáÕ »ñÏñ³µ³Ý³Ï³Ý å³ÛÙ³ÝÝ»ñÇ Çñ³íÇ×³ÏÁ:  

ÜÏ³ñ 5.4.1-áõÙ ¨ ÜÏ³ñ 5.4.2-áõÙ å³ïÏ»ñí³áõÙ¿ ³Ûë ï³ñ³ÍùÝ»ñÇ ÇÝÅ»Ý»ñ³»ñÏñ³µ³Ý³Ï³Ý Çñ³íÇ×³ÏÁ: 

²ÕÛáõë³Ï 5.4.1-Á óáõÛó ¿ ï³ÉÇë Ýßí³Í ï³ñ³ÍùÝ»ñÇ ß»ñï³·ñáõÃÛáõÝÁ ¨ ý³óÇ³Ý»ñÁ: ²Ûë ï³ñ³Í³ßñç³ÝáõÙ 

ëáÕ³ÝùÁ ·ÉË³íáñ³å»ë ³é³ç³óí»É ¿ ïáõý³ÛÇÝ Í³·áõÙ áõÝ»óáÕ Ýëïí³Íù³ÛÇÝ ³å³ñÇ ÑáÕÙ³Ñ³ñÙ³Ý Ï»Õ¨Ç 

/¿ÉÉÛáõíÇ³É/ ·ñáõÝïáí: Üëïí³Íù³ÛÇÝÛ ³å³ñÇó ·áÛ³óáÕ ·ñáõÝïÁ ·ïÝíáõÙ ¿ ³ÛÝåÇëÇ íÇ×³ÏáõÙ, áñ 

ëáÕ³ÝùÝ»ñ Ï³ñáÕ »Ý Ñ»ßïáõÃÛ³Ùµ ³é³ç³Ý³É Ýßí³Í »ñÏáõ ëÏ½µÝ³Ï³Ý ï»ë³ÏÝ»ñÇó ¿É: “¸³ñ³í³Ý¹Ç 

Ýëïí³Íù”, “äÇñáÏÉ³ëïÇÏ /Ññ³µ»Ïáñ³ÛÇÝ/ ÝÛáõÃ»ñ” ¨  “ë»É³íÝ»ñÇ ÝÛáõÃ»ñ” µ³ßËíáõÙ »Ý ëáÕ³ÝùÇ 

·ÉË³Ù³ëáõÙ Ï³Ù Ýñ³Ý Ùáï: ²Ûë ÝÛáõÃ»ñÁ Ã³÷³Ýó»ÉÇ Ï³Ù Ù³ë³Ùµ Ã³÷³Ýó»ÉÇ »Ý ¨ ³Û¹ ÝÛáõÃ»ñÁ Ï³ñáÕ »Ý 

ëïáñ·»ïÝÛ³ çáõñ Ù³ï³Ï³ñ³ñ»É ¹»åÇ ëáÕ³ÝùÝ»ñÁ:  

 

 ²ÕÛáõë³Ï 5.4.1 Þ»ñï³·ñáõÃÛáõÝ ¨ ý³óÇ³Ý»ñ  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.4 Yerevan Cemetery Landslides 
5.4.1 Technical Geological Features from Yerevan City the Southeast to Kotayk Marz South 
(1) General Condition 
The region along by-pass road M-15 of Yerevan City to Kotayk Marz is a concentrated zone of landslides. 
The geological features which are the primary causes of the landslides are described here.  
Figure 5.4.1 and Figure 5.4.2 show the geotechnical engineering situation in these areas. Table 5.4.1 
shows stratigraphy and facies of these areas. The landslides in this region have been generated chiefly 
because the residual soil is of sedimentary rock or tuff origin. Landslides are caused more easily among 
rocks of both origins. “Terrace deposit”, “Pyroclastics” and “Mudflow” are distributed at, or near, the head 
of the landslide. These materials are pervious or partially pervious, and they supply underground water to 
the landslides. 
 
 
 
 
 
 

Table 5.4.1 Stratigraphy and Facies 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ð³ë³Ï 
Üß³Ý 
/·áõÛÝ ²Ýí³ÝáõÙ ü³óÇ³Ý»ñ 

g/c ²ÉÉÛáõíÇ³É Ýëïí³Íù 
ÎáåÇ×,×³É³ù³ñáõï, ³í³½, Ù³Ýñ 
ýñ³ÏóÇ³Ý»ñ 

c3 ÈÇñù³ÛÇÝ ·ñáõÝï  Üñµ³Ñ³ïÇÏ ·ñáõÝï»ñ 

k/c ÎáÉÛáõíÇ³É Ýëïí³Íù 
Ö³É³ù³ñáõï, ÏáåÇ×, Ù³Ýñ 
ýñ³ÏóÇ³ 

c2 
ÐáÕÙ³Ñ³ñÙ³Ý ·ñáõÝï, Ù³ë³Ùµ` 
ÏáÉÛáõíÇ³É Ýëïí³Íù (åÇÝ¹ 
/Å³Ûé³ÛÇÝ/ ÑáÕÙ³Ñ³ñí³Í ïáõý, 
ïáõý³µ»ñÏãÇ³) 

Üñµ³Ñ³ïÇÏ ·ááõÝï` áñáß 
ù³Ý³ÏáõÃÛ³Ùµ ³í³½áí ¨ ÏáåÇ×áí

c1 
ÐáÕÙ³Ñ³ñÙ³Ý ·ñáõÝï, Ù³ë³Ùµ` 
ÏáÉÛáõíÇ³É Ýëïí³Íù (åÇÝ¹ 
ÑáÕÙ³Ñ³ñí³Í Ýëïí³Íù³ÛÇÝ 
³å³ñ) 

Üñµ³Ñ³ïÇÏ ·ñáõÝï, ÁÝ¹Ñ³Ýáõñ 
³éÙ³Ùµ Ï³ñÙñ³ß³Ï³Ý³Ï³·áõÛÝ 

 Ð
áÉáó

»Ý 

k/b ¸³ñ³í³Ý¹Ç Ýëïí³Íù 
ÎáåÇ×, Ö³É³ù³ñáõï, ³í³½Ý»ñ, 
Ù³Ýñ ýñ³ÏóÇ³ áñáß 
ù³Ý³ÏáõÃÛ³Ùµ 

BA ´³½³Éï Ä³Ûé³ÛÇÝ åÇÝ¹ ³å³ñ 

TU îáõý ØÇçÇÝ Ï³ñÍñáõÃÛ³Ý ³å³ñ 

TB îáõý³µñ»ÏãÇ³ ØÇçÇÝ Ï³ñÍñáõÃÛ³Ý ³å³ñ  

ä
É»Ûëï

áó»Ý 
 P

leistocene 
 

PY äÇñáÏÉ³ëïÇÏ /Ññ³µ»ñÏáñ³ÛÇÝ/ 

ÝÛáõÃ»ñ 
äÇñáÏÉ³ëïÇÏ ÝÛáõÃ»ñ, ÷ËñáõÝ 

ºññáñ¹³
ÛÇÝ SE Üëïí³Íù³ÛÇÝ ³å³ñry rock 

²É¨ñÇï, ³í³½³ù³ñ, 
ÏáÝ·ÉáÙ»ñ³ï 

Age Symbol 
/color 

Name Facies 

g/c Alluvial deposit Gravels, cobbles, sands, fines, 
c3 Embankment soil  Fine-grained soil 
k/c Colluvial deposit Cobbles, garbles, fines 
c2 Residual soil , partially colluvial 

deposit (hard weathered tuff, tuff 
breccia) 

Fine-grained soil with some sands, 
gravels 

c1 Residual soil , partially colluvial 
deposit (hard weathered 
sedimentary rock) 

Fine-grained soil, reddish brown in 
general.  

 H
olocene 

k/b Terrace deposit Cobbles, gravels, sands with some 
fines 

BA Basalt Hard rock 
TU Tuff Moderate hard rock 
TB Tuff breccia Moderate hard rock 

 Pleistocen
e

PY Pyroclastics pyroclastics, loose 
Tertia
ry 

SE Sedimentary rock Siltstone, sandstone, conglomerate 
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ÜÏ³ñ 5.4.1 ÆÝÅ»Ý»ñ³»ñÏñ³µ³Ý³Ï³Ý ù³ñï»½ (ºñ¨³Ý – Îáï³Ûù) 
Figure 5.4.1 Engineering Geological Map (Yerevan - Kotayk) 

äñáýÇÉÇ ·ÇÍ  
Profile Line

 

¶»ñ»½Ù³ÝáóÇ ëáÕ³ÝùÁ 
Cemetery Landslide 

àÕç³µ»ñ¹Ç êáÕ³ÝùÁ 

Voghjaberd Landslide 
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ÜÏ³ñ 5.3.2 ÆÝÅ»Ý»ñ³»ñÏñ³µ³Ý³Ï³Ý ù³ñï»½ (ºñ¨³Ý, Îáï³Ûù) 

Figure 5.3.2 Engineering Geological Map (Yerevan Kotayk) 

C2 
[ÐáÉáó»Ý] ¾ÉÛáõíÇ³É ·ñáõÝï, Ù³ë³Ùµ ÏáÉÛáõíÇ³É Ýëïí³Íù (åÇÝ¹ ÑáÕÙ³Ñ³ñí³Í ïáõý, 
ïáõý³µñ»ÏãÇ³, Ù³Ýñ³Ñ³ïÇÏ ·ñáõÝï` ³í³½Ý»ñÇ ¨ ÏáåÇ×Ç áñáß ù³Ý³ÏáõÃÛ³Ùµ) 

C1 
[ÐáÉáó»Ý] ¾ÉÛáõíÇáõÙ, Ù³ë³Ùµ` ÏáÉÛáõíÇ³É Ýëïí³Íù, (åÇÝ¹ ÑáÕÙ³Ñ³ñí³Í Ýëïí³Íù³ÛÇÝ ³å³ñ, 
ïáõýÇ µñ»ÏãÇ³, Ù³Ýñ³ïÇÏ ·ñáõÝï` ³í³½Ç, ÏáåÇ×Ç áñáß ù³Ý³ÏáõÃÛáõÝÝ»ñáí, Ù³Ýñ³Ñ³ïÇÏ 
·ñáõÝï` ÁÝ¹Ñ³Ýáõñ ³éÙ³Ùµ Ï³ñÙñ³ß³Ï³Ý³Ï³·áõÛÝ) 

k/c 
[äÉ»Ûëïáó»Ý] ê»É³í³ÛÇÝ Ýëïí³Íù (·»ï³ù³ñ, ÏáåÇ×, Ù³Ýñ³Ñ³ïÇÏ ³å³ñÝ»ñ) 

k/b [äÉ»Ûëïáó»Ý] ¸³ñ³í³Ý¹Ç Ýëïí³Íù (ÎáåÇ×, Ö³É³ù³ñáõï, ³í³½Ý»ñ, Ù³Ýñ ýñ³ÏóÇ³ áñáß 
ù³Ý³ÏáõÃÛ³Ùµ) 

TU 
[äÉ»Ûëïáó»Ý] îáõý (ØÇçÇÝ Ï³ñÍñáõÃÛ³Ý ³å³ñ) 

TB [äÉ»Ûëïáó»Ý] îáõý³µñ»ÏãÇ³ (ØÇçÇÝ Ï³ñÍñáõÃÛ³Ý ³å³ñ) 

PY [äÉ»Ûëïáó»Ý] Ðñ³µ»Ïáñ³ÛÇÝ ³å³ñÝ»ñ (Ðñ³µ»Ïáñ³ÛÇÝ, ÷áõËñ) 

SE [ºññáñ¹³Ï³Ý] Üëïí³Íù³ÛÇÝ ³å³ñ (³É¨ñáÉÇÃ, ³í³½³ù³ñ, Ë³éÝ³ù³ñ) 

 

È»·»Ý¹ [µ³ó³ïñ³·Çñ] 

ºñÏñ³µ³ÝáõÃÛáõÝ 

[Ð³ë³Ï] ²Ýí³ÝáõÙ (ü³óÇ³) 

ºñ¨³ÝÇ ·»ñ»½Ù³ÝáóÁ 

àÕç³µ»ñ¹ ·ÛáõÕÁ 
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(2) äñáµÉ»Ù³ÛÇÝ` ÑáÕÙ³Ñ³ñíáÕ ¨ Ë½áõÙÝ»ñÇ Ù³Ï»ñ¨áõÛÃ Ñ»ßïáõÃÛ³Ùµ ³é³ç³óÝáÕ ·ñáõÝï»ñ   

(2) Problem Soils Erasible and Easy Forming Surface of Rapture 

(a) ÐáÕÙ³Ñ³ñÙ³Ý Ýëïí³Íù³ÛÇÝ ³å³ñÇ Ï³íÇ ·ñáõÝïÁ (c1) 

ÐáÕÙ³Ñ³ñí³Í Ýëïí³Íù³ÛÇÝ ³å³ñÇ Ï³íÁ É³ÛÝ ï³ñ³ÍáõÙ áõÝÇ ·»ñ»½Ù³ÝáóÇ ëáÕ³ÝùÇ 

Ù³Ï»ñ¨áõÛÃÇ »ÝÃ³Ù³ëáõÙ: ²Ûë ·ñáõÝïÁ Ñ»ßï ÑáÕÙ³Ñ³ñ»ÉÇ ¿ ¨ Ï³Ý ÙÇ ù³ÝÇ Ëáßáñ 

ËáÕáí³Ï³Ñáñ»ñ: ²Ûë ·ñáõÝïÁ/ ÑáÕÙ³Ñ³ñí³Ë ³å³ñÁ å³ñáõÝ³ÏáõÙ ¿ ÙáÝïÙáñÇÉÉáÝÇïÇ/ áõéãáÕ 

Ï³íÇ ÙÇÝ»ñ³ÉÝ»ñ, áñáÝù Ïáõï³ÏíáõÙ »Ý Ã³ñÙ ³å³ñÇ ë³ÑÙ³ÝÇ Ùáï³Ï³ÛùáõÙ ¨ Ï³½ÙáõÙ »Ý 

ã³÷³½³Ýó ó³Íñ³¹ÇÙ³óÏáõÝ Ï³íÇ ß»ñï: ¶»ñ»½Ù³ÝáóÇ ëáÕ³ÝùáõÙ, ×»Õùí³ÍùÇ Ù³Ï»ñ¨áõÛÃÁ 

Ï³ñ»ÉÇ ¿ ï³ñµ»ñ»É ³Ûë åÇÝ¹ ÑáÙ³Ñ³ñí³Í ³É¨ñáÉÇïÇ Ù»ç (¹»ÕÝ³íáõÝ ß³Ï³Ý³Ï³·áõÛÝ ·áõÛÝÇ): 

(a) The clay soil of weathered sedimentary rock (c1) 
The clay of weathered sedimentary rock is widely distributed around the subsurface of the cemetery 
landslide. This soil is erodable, and some big piping halls are admitted. This soil/weathered rock contain 
montmorillonite/ swelling clay minerals that accumulate in the vicinity of fresh rock boundaries and form 
an extremely low-strength clay layer. In the cemetery landslide, surface of rupture is recognized in this 
hard weathered silt stone (yellowish brown color).  
 
 
 
 
 
 
 
 
 
 
 
 

 
 (µ) äÇÝ¹ ÑáÕÙ³Ñ³ñí³Í ïáõýÇ Ï³í³ÛÇÝ ·ñáõÝï  

Î³ñÙñ³ß³Ï³Ý³Ï³·áõÛÝ ·áõÛÝÁ ³Û¹ ·ñáõÝïÇ ÝÏ³ï»ÉÇ Ñ³ïÏ³ÝÇß ¿: ¶ñáõÝïÁ µÝáñáßíáõÙ ¿ áñå»ë 

ÙÇçÇÝ /ã³÷³íáñ/ ¹Çëå»ñëÇí /ã³÷³½³Ýó ÑáÕÙ³Ñ³ñ»ÉÇ/ ·ñáõÝï: ²Ûë ·ñáõÝïÁ/ÑáÕÙ³Ñ³ñÙ³Ý 

³å³ñÁ å³ñáõÝ³ÏáõÙ ¿ Ù»ÝïÙáñÇÉáÝÇï/ áõéãáÕ Ï³íÇ ÙÇÝ»ñ³ÉÝ»ñ: 

 (b) The clay soil of hard weathered tuff 
Reddish brown color is a remarkable feature of this soil. This soil is moderately dispersive (very erodable). 
This soil/weathered rock contain montmorillonite/ swelling clay minerals 
 
 
 
 
 
 
 
 
 
 
 
(c) ¶ñáõÝï³ÛÇÝ çáõñ Ù³ï³Ï³ñ³ñáÕ Ã³÷³Ýó»ÉÇ Ýëïí³ÍùÝ»ñ 

ê³ñ³í³Ý¹Ç / ÏáÉÛáõíÇ³É Ýëïí³ùÝ»ñÁ (ÑÇÝ ëáÕ³ÝùÇ Ïáõï³ÏáõÙÝ»ñ)/ Ññ³µ»Ïáñ³ÛÇÝ ÝÛáõÃ»ñÁ 

Ã³÷³Ýó»ÉÇ Ï³Ù Ù³ë³Ùµ Ã³÷³Ýó»ÉÇ ÝÛáõÃ »Ý Ñ³Ý¹Çë³ÝáõÙ: ²Ûë ÝÛáõÃÁ å»ïù ¿ áñ ëïáñ·»ïÝÛ³ 

çáõñ Ù³ï³Ï³ñ³ñÇ ¹»åÇ í»ñÁ Ýßí³Í ÑÇ¹ñ³íÉÇÏ µ³ñ¹áõÃÛáõÝÝ»ñ ëï»ÕÍáÕ ·ñáõÝï»ñ: êáÕ³ÝùÝ»ñÇ 

ëÏ³ñå»ñ ·ïÝíáõÙ »Ý ³Ûë »ñÏáõ Ã³÷³Ýó»ÉÇ Ýëïí³ÍùÝ»ñÇ ¨ åÇÝ¹ ÑáÕÙ³Ñ³ñÙ³Ý Ýëïí³Íù³ÛÇÝ 

³å³ñÇ/ ïáõýÇ ë³ÑÙ³ÝÇ Ùáï³Ï³ (c1,c2):  

(c) Permeable terrace deposit and colluvial deposit 
Terrace deposit/ colluvial deposit (old landslide accumulation)/ pyroclastics are pervious or partially 
pervious material. This material supply underground water to the above mentioned hydraulically 
problematic soils. Scarps of the landslides are admitted in the vicinity of the boundary of these pervious 
deposit and the clay soil of hard weathered sedimentary rock/tuff (c1,c2). 
 
 
 
 
 
 
 
 
 
 
 
 

ÊáÕáí³Ï³ÛÇÝ ³Ýóù` 1 Ù»ïñ ïñ³Ù³·Íáí, 

áñÁ ³é³ç³ó»É ¿ ÑáÕÙ³Ñ³ñí³Í åÇÝ¹ 

Ýëïí³Íù³ÛÇÝ ³å³ñÇ Ï³í³ÛÇÝ ß»ñïáõÙ  

Piping hole, 1 meter diameter which was 
admitted in the clay soil of hard weathered 
sedimentary rock 

²ñÇÝµ»ñ¹Ç ·»ñ»½Ù³ÝáóÇ 

³ñ¨»ÉÛ³Ý Ù³ëáõÙ ï³ñ³ÍíáÕ 

Å³Ûé³ÛÇÝ ÑáÕÙ³Ñ³ñÙ³Ý ïáõýÇ 

Ï³íÇ ·ñáõÝïÁ:  

The clay soil of hard weathered tuff 
distributed east of the Arinberd 
cemetery  

Üëïí³Íù³ÛÇÝ ³å³ñÇ Ù»ñÏ³óáõÙÝ»ñ 

(ïáõý³ÛÇÝ ³í³½³ù³ñ), ·»ñ»½Ù³ÝáóÇ 

³ñ¨»ÉÛ³Ý Ù³ëáõÙ  

Outcrops of sedimentary rock (tuffaceous 
sandstone), the east of the cemetery 

Pervious deposit/ terrace deposit and scarps of landslide 
Â³÷³Ýó»ÉÇ Ýëïí³Íù/ ë³ñ³í³Ý¹Ç Ýëïí³Íù ¨ ëáÕ³ÝùÇ ëÏ³ñå»ñ 
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5.4.2 ºñ¨³Ý ù³Õ³ùÇ ·»ñ»½Ù³ÝáóÇ ëáÕ³ÝùÇ ÇÝÅ»Ý»ñ³»ñÏñµ³Ý³Ï³Ý Ñ³ïÏ³ÝÇßÝ»ñ  

(1) êáÕ³ÝùÇ ÏáÝýÇ·áõñ³óÇ³ ¨ åñáýÇÉÝ»ñ 

Ð»ï³½áïáõÃÛ³Ý ³ßË³ï³ÝùÝ»ñÇ ßÝáñÑÇí å³ñ½³µ³Ýí»É »Ý ëáÕ³ÝùÇ Ñëï³Ï »½ñ³·ÇÍÁ /ÏáÝýÇ·áõñ³óÇ³Ý/ 

(ÜÏ³ñ 5.4.3) ¨ Ýñ³ åñáýÇÉÝ»ñÁ (ÜÏ³ñ 5.4.4.):  

ÜÏ³ñÝ»ñ 5.4.5- 5.4.9 óáõÛó »Ý ï³ÉÇë Ó¨³Ë³ËïÙ³Ý ËáÕáí³Ï³ÛÇÝ ã³÷Çã ë³ñùáí Çñ³Ï³Ý³óí³Í 

ÙáÝÇïáñÇÝ·Ç ¨ ·ñáõÝï³ÛÇÝ çñÇ Ñ»ï³Ëáõ½Ù³Ý ³ñ¹ÛáõÝùÝ»ñÁ, áñáÝù íÏ³ÛáõÙ »Ý ëáÕ³ÝùÇ ×»ÕùÙ³Ý 

Ù³Ï»ñ¨áõÛÃÇ åñáýÇÉÝ³»ñÇ Ù³ëÇÝ: 

(2) êáÕ³ÝùÇ å³ï×³éÁ 

Î³Ý ×»ÕùÙ³Ý Ù³ñ»ñ»ëÝ»ñÇ Ñ»ßï ³é³ç³óÙ³Ý ³é³çÝ³ÛÇÝ ¨ ËÃ³ÝÇã å³ï×³éÝ»ñ, áñáÝù »Ý.  

- ÐáÕÙ³Ñ³ñí³Í Ýëïí³Íù³ÛÇÝ ³å³ñÁ/ ·ñáÝïÁ Ñ³Ý¹Çë³ÝáõÙ ¿ ß³ï Ñ»ßï ù³Ûù³ÛíáÕ /ÑáÕÙ³Ñ³ñíáÕ/ ûµÛ»Ïï, 

áñï»Õ Ñ»ßïáõÃÛ³Ùµ ³é³ç³ÝáõÙ »Ý ËáÕáí³Ï³Ó¨ ³Ýóù»ñ ¨ áñÁ å³ñáõÝ³ÏáõÙ ¿ ÙáÝïÙáñÇÉáÝÇïÇ/ áõéãáÕ 

Ï³íÇ ÙÇÝ»ñ³ÉÝ»ñ: ØáÝïÙáñÇÉáÝÇïÇ Ïáõï³ÏáõÙÁ ãÑáÕÙ³Ñ³ñí³Í ³å³ñÇ Ñ»ï »Õ³Í ë³ÑÙ³ÝÇ Ùáï³Ï³ÛùáõÙ 

×»ÕùÙ³Ý Ñ³Ù³ñ ÃáõÛÉ ß»ñï ¿ ³é³ç³óÝáõÙ:   

- Þ»ñï»ñÇ Áëï ï»Õ³¹ÇñùÇ ³ÝÏÙ³Ý ¹»åùáõÙ (»ñµ ß»ñïÁ ¨ É³ÝçÇ Ù³Ï»ñ¨áõÛÃÁ áõÝ»Ý Ñ³Ù³ñÛ³ ÝáõÛÝ 

áõÕÕáõÃÛáõÝ), ÇÝãÁ ï»ÕÇ ¿ áõÝ»ÝáõÙ ·»ñ»½Ù³ÝáóáõÙ (ß»ñïÇ ³ÝÏáõÙÁ Ï³½ÙáõÙ ¿ Ñ³Ù³ñÛ³ 20 ³ëïÇ×³Ý), ÃáõÛÉ 

ß»ñïÁ ß³ï Ñ»ßï ¹³éÝáõÙ ¿ ×»ÕùÙ³Ý Ù³Ï»ñ¨áõÛÃ: 

-´³ñÓñ Ã³÷³Ýó»ÉÇáõÃÛáõÝ áõÝ»óáÕ Ýëïí³ÍùÁ ï³ñ³Íí³Í ¿ ëáÕ³ÝùÇ Ñ»ïÝ³Ù³ëáõÙ, ï»ÕáõÙÝ»ñÁ 

Ã³÷³ÝóáõÙ »Ý Ñ»ßïáõÃÛ³Ùµ, ÇëÏ ·ñáõÝï³ÛÇÝ çáõñÁ Ù³ï³Ï³ñ³ñíáõÙ ¿ Ã³÷³Ýó»ÉÇ Ýëïí³ÍùÇó ¹»åÇ 

ÑáÕÙ³Ñ³ñí³Í Ýëïí³Íù³ÛÇÝ ³å³ñÁ/ ·ñáõÝïÁ: êïáñ·»ïÝÛ³ çáõñÁ ÃáõÛÉ ß»ñïÇÝ ³é³í»É ¿ ù³Ûù³ÛáõÙ: ´³óÇ 

³Û¹, ·ñáõÝï³ÛÇÝ çáõñÁ ¹³ñÓÝáõÙ¿ ÑáÕÙ³Ñ³ñÙ³Ý Ýëïí³Íù³ÛÇÝ ³å³ñÁ/·ñáõÝïÁ ËáÝ³í ¨ Å³Ýñ, ÇÝãÇ 

³ñ¹ÛáõÝùáõÙ ëáÕ³ÝùÇ ß³ñÅÙ³Ý áõÅÁ Ù»Í³ÝáõÙ ¿:  

-  àõÕÕ³ÓÇ· Ï³Ù ëáõñ ³ÝÏÛáõÝáí ÃáõÛÉ ·áïÇÝ, ÇÝãåÇëÇÝ Ý³ ÉÇÝáõÙ ¿ Ë½í³ÍùÇ ¹»åùáõÙ, Ï³ñáÕ ¿ ·áÛáõÃÛáõÝ 

áõÝ»Ý³É ëáÕ³Ýù³ÛÇÝ µÉáÏÇ »½ñ³Ù³ëáõÙ: ê³Ï³ÛÝ ¹ñ³ ³å³óáõÛóÝ»ñ ãÏ³Ý:    

- Î³Ý çñ³Ù³ï³Ï³ñ³ñÙ³Ý ËáÕáí³ÏÝ»ñ ¨ Ýñ³Ýó áñáß Ù³ëáõÙ Ï³Ý çñ³ÏáñáõëïÝ»ñ: ²Ûë ËáÕáí³ÏÝ»ñÁ 

Ýå³ëïáõÙ »Ý ëïá·»ïÝÛ³ çñÇ Ù³ï³Ï³ñ³ñÙ³ÝÁ: (H-15 ×³Ý³å³ñÑÇ »ñÏ³ÛÝùáí ï³ñ³ÍùÝ»ñÁ áñå»ë 

³Û·ÇÝ»ñ »Ý û·ï³·áñÍíáõÙ ³ñ¹»Ý ßáõñç 25 ï³ñÇ:  ¸ñ»Ý³ÅÁ ¨ çñÇ ³ñï³ÑáëÁ çñ³ÛÇÝ ËáÕáí³ÏÇó 

Ñ³Ý¹Çë³ÝáõÙ »Ý ëáÕ³Ýù³ÛÇÝ ³ÏïÇí³óáõÙ ËÃ³ÝáÕ å³ï×³éÁ:) 

 

5.4.3 ºñ¨³Ý ù³Õ³ùÇ Ñ³ñ³í-³ñ¨»ÉùÇó ¹»åÇ Îáï³Ûù Ù³ñ½Ç Ñ³ñ³íÁ ·ïÝíáÕ ëáÕ³ÝùÝ»ñÇ Ùß³ÏÙ³Ý Ù»Ãá¹Á 

ÐÇÙÝ³Ï³Ý ËÃ³ÝÇã å³ï×³éÝ»ñÇó »Ý çñÇ ³ñï³ÑáëÁ çñ³Ù³ï³Ï³ñ³ñáÕ ËáÕáí³ÏÇó ¨ ³Û·ÇÝ»ñÇ áéá·áõÙÇó, 

ù³ÝÇ áñ ëáÕ³ÝùÇ ³ÏïÇí³óáõÙÁ ëÏëí»É ¿ñ ÝáõÛÝ Å³Ù³Ý³Ï, »ñµ ëÏëí»É ¿ñ ³Ù³é³ÛÇÝ ïÝ»ñÇ ¨ ³Û·ÇÝ»ñÇ 

Ï³éáõóáõÙÁ: êÏ½µÝ³å»ë å³ïß³× ³ÝÑñ³Å»ßï ³ßË³ï³ÝùÝ»ñÁ Ý»ñÏ³Û³óíáõÙ »Ý ÜÏ³ñ 5.3.1-áõÙ: 

-Î³ÝË»É É³ÛÝ³Í³í³É áéá·áõÙÁ,  

-Üáñá·»É çñ³ï³ñ ËáÕáí³ÏÝ»ñÁ, ³ñï³ÑáëÁ Ï³ÝË»Éáí: 

Æ ÉñáõÙÝ ¹ñ³Ý, ëïáõ·»É ¹ñ»Ý³ÅÇ ó³ÝóÁ ³ÛÝ Ù³ë»ñáõÙ, áñï»Õ íÝ³ëÁ ³Ù»Ý³Ù»ÍÝ ¿:  

îíÛ³É å³ÑÇÝ H-15 ×³Ý³å³ñÑÇ ëå³ë³ñÏÙ³Ý ËÝ¹ÇñÁ ³é³çÝ³Ñ»ñÃ ã¿: êå³ë³ñÏÙ³Ý ³ßË³ï³ÝùÝ»ñÇ 

Ï³ï³ñÙ³Ý Å³Ù³Ý³Ï ³ÝÑñ³Å»ßï ÏÉÇÝÇ Ï³ï³ñ»É ÑáÕ³ÉÇóùÇ Ï³éáõóÙ³Ý ³ßË³ï³ÝùÝ»ñ, áñÁ Ñ³ßíÇ ³éÝÇ 

ëáÕ³ÝùÇ ÏáÝýÇ·áõñ³óÇ³Ý, ¨ ³å³Ñáí»É Ï³ÝáÝ³íáñ ¹ñ»Ý³ÅÇ ó³ÝóÇ ³ßË³ï³ÝùÁ:  

5.4.2 Engineering Geological Features of Yerevan City Cemetery Landslide 

(1) Landslide Configuration and Profiles 

Investigation activities make clear landslide configuration (Figure 5.4.3) and profiles (Figure5.4.4. and 
Figure 5.4.5)  
Figure 5.4.6 to 5.4.10 shows pipe strain gauge monitoring results and ground water prospecting results,   
evidences of profiles of landslide surface of rupture. 
 

(2) Cause of landslide 

There are primary causes for the formation of surface ruptures as follows:  
- Weathered sedimentary rock/ soil is very erodable, and piping holes form easily, it also contains 
montmorillonite/ swelling clay minerals. Accumulation of montmorillonite around the boundary with 
fresh rock forms the weak layer for rupture.  
- In case of dip slop (dipping of stratum and slope surface is almost same direction) as the cemetery 
(dipping of stratum is almost 20 degrees), the weak layer easily becomes the surface of rupture. 
-Highly permeable deposit is distributed behind the landslide, precipitations percolate easily, and the 
groundwater is supplied from the permeable deposit to weathered sedimentary rock/ soil. Underground 
water makes the weak layer deteriorate,  the ground water makes the weathered sedimentary rock/ soil 
moist and heavy, and as a result the movement  of the landslide becomes larger.  
- Vertical or high angle weak zone such as a fault may exist in the edge part of the landslide block. But 
there is no evidence. 
- There are water supply pipes, and some portions are leaking. These leaks increase the supply of 
underground water. (Along the H-15 road areas are have been used as orchard for 25 years. Drainage and 
water leak from water pipe are induced causes of landslide activities.) 
5.4.3 Methods of countering landslides from Yerevan City the Southeast to Kotayk Marz South 
The main induced causes of landslides are water leakage from a water supply pipe and irrigation for an 
orchard, because landslide activity begun at the same time as a summer house development and an 
orchard development. The following activities are necessary initial landslide countermeasures as shown in 
Figure 5.3.1. 
-To prevent excessive irrigation,  
-To mend the leaking water pipes 
In addition, to examine the parts of the drainage works where much damage exists.  
The maintenance of the H-15 road is not high priority at the current state. When this maintenance is 
performed, appropriate earthworks can be planned, taking into consideration the configuration of the 
landslide and the systematic road drain work are necessary.  
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ÜÏ³ñ 5.4.3. ÆÝÅ»Ý»ñ³-»ñÏñ³µ³Ý³Ï³Ý ù³ñï»½ /ºñ¨³Ý ù³Õ³ùÇ ·»ñ³½Ù³ÝáóÇ ëáÕÝù/

Figure 5.4.3 Engineering Geological Map (Yerevan Cemetary Landslide) 
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ÜÏ³ñ 5.4.4. ÆÝÅ»Ý»ñ³-»ñÏñ³µ³Ý³Ï³Ý åñáýÇÉÝ»ñ / ºñ¨³ÝÇ ù³Õ³ùÇ 
·»ñ»½Ù³ÝáóÇ ëáÕ³Ýù 

Figure 5.4.4  Engineering Geological Profile (Yerevan Cemetery Landslide) 

Ø³Ï»ñ¨áõÛÃ³ÛÇÝ Ë½í³ÍùÝ»ñ 
Surface of Rapture 

æñ³ÛÇÝ ÑáñÇ½áÝÇ Ù³Ï³ñ¹³Ï 
Grand Water Table 

ºñÏñ³µ³Ý³Ï³Ý ýáñÙ³óÇ³Ý»ñÇ 
ë³ÑÙ³ÝÝ»ñ Ð³ïáõÏ ¿ÉÏïñ³Ï³Ý 

¹ÇÙ³¹ñáÕ³Ï³ÝáõÃÛ³Ý ³ñÅ»ùÝ»ñ 
úÑÙ-Ù»ïñ  
Specific electric resistivity value in 
ohm-meters 
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â³÷Ù³Ý 
Å³Ù³Ý³Ï³Ñ³ïí³ÍÁ 
ê»åï»Ùµ»ñÇ 23-Çó 
ÜáÛ»Ùµ»ñÇ 28-Á 
 65ûñ  
 
Measurement period 
From September 23rd-Nobember 
28th 

65 days  

¹»ýáñÙ³óÇáÝ åÇÏ»ñ 8-9Ù 
9,200 µ / ³ÙÇë 

 

 
Deformation peaks 8-9 
meter  
9,200 µ / month 
 

µ

ÜÏ³ñ 5.4.5. Ðáñ³ïÙ³Ý Ï»éÝÇ ýáïá-ÝÏ³ñ, ËáÕáí³ÏÝ»ñÇ ¹»ýáñÙ³óÇ³ÛÇ ïíÇßÇ – ÙáÝÇïáñÇÝ· /¹Çï³ñÏáõÙ/, ëïáñ·»ïÛ³ çñ³ÛÇÝ 

ÑáñÇ½áÝÇ ¹Çï³ñÏáõÙ  “BG-1” 

Figure 5.4.5 Photo of Drilling Core, Pipe Strain Gauge Monitoring, and Grand Water Prospecting of “BG-1 

Groundwater Prospecting
 Nubarashen BG-1
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Grand Water Prospecting “BG-1” 
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Groundwater Prospecting
Nibarashen BG-2
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â³÷Ù³Ý 
Å³Ù³Ý³Ï³Ñ³ïí³ÍÁ 
ÜáÛ»Ùµ»ñÇ 10-Çó 
¹»Ïï»Ùµ»ñÇ 10-Á 30ûñ  
 
Measurement period 
From November 
10th-December 10th 

30 days 

²ÝÝß³Ý 
¹»ýáñÙ³óÇáÝ 
åÇÏ»ñ 6-14Ù  
250 µ / ³ÙÇë 
 
Negligible 
deformation 
peaks 6 
to 14 meter  
250 µ / month 
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ÜÏ³ñ 5.4.5. Ðáñ³ïÙ³Ý Ï»éÝÇ ýáïá-ÝÏ³ñ, ËáÕáí³ÏÝ»ñÇ ¹»ýáñÙ³óÇ³ÛÇ ïíÇßÇ – ÙáÝÇïáñÇÝ· /¹Çï³ñÏáõÙ/, ëïáñ·»ïÛ³ çñ³ÛÇÝ 

ÑáñÇ½áÝÇ ¹Çï³ñÏáõÙ  “BG-2” 

Figure 5.4.5 Photo of Drilling Core, Pipe Strain Gauge Monitoring, and Grand Water Prospecting of “BG-2 

“BG-2” ëïáñ·»ïÝÛ³ çñ³ÛÇÝ ÑáñÇ½áÝÇ ¹Çï³ñÏáõÙ 

Grand Water Prospecting “BG-2” 
 ¸ÇÙ³¹ñáÕ³Ï³ÝáõÃÛ³Ý ï³ï³ÝáõÙÝ»ñ 
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Figure 7.3.11 Results of Groundwater Prospecting of Drilling “BG-3” 

 

 

Figure 7.3.12 Engineering Profile 1-1’ Line 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

µ

â³÷Ù³Ý 
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¹»Ïï»Ùµ»ñÇ 10-Á 13ûñ 
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180 µ / month 
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ÑáñÇ½áÝÇ ¹Çï³ñÏáõÙ  “BG-3” 

Figure 5.4.5 Photo of Drilling Core, Pipe Strain Gauge Monitoring, and Grand Water Prospecting of “BG-3 

ÊáÕáí³ÏÝ»ñÇ ¹»ýáñÙ³óÇáÝ ïíÇã “BG-3” 

Pipe Strain Gauge “BG-3” 
 Ðáëù»ñÇ ³ñÅ»ùÝ»ñ 

“BG-3” ëïáñ·»ïÝÛ³ çñ³ÛÇÝ ÑáñÇ½áÝÇ ¹Çï³ñÏáõÙ 

Grand Water Prospecting “BG-3” 
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