4.7. mewyeris sanapiro ferdobze moZraobis kerZo SemTxvevis analizi. mierTebuli masis gaTvaliswinebis aspeqtebi

4.7.1. mewyeruli tanis sqematizacia, moZraobis 

gaangariSeba da Sedegebis analizi

ganvixiloT mewyeris moZraoba wyalsacavis sanapiro ferdobze im yvelaze ufro martivi kerZo SemTxvevisaTvis, rodesac mewyeris tanis sqematizacia xdeba sworkuTxedis saxiT (vertikalur sibrtyeSi), xolo ferdobis daxris kuTxe Seadgens 1, amis mixedviT gveqneba, rom

                                                              W=HlL,
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mewyeruli tanis kinetikuri energia ferdobis nebismieri x < l, koordinatisaTvis SeiZleba warmovadginoT (4.35)-is gaTvaliswine-biT, ase
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sadac 
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amasTan, (4.68) gamosaxulebis gaTvaliswinebiT, B sidide ganisazRvreba ase
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Tu Cven ganxilul mewyerul tans miaxloebiT mivamsgavsebT dinebis gaswvriv ganlagebul cilindrs, maSin, SegviZlia miviRoT, rom Kl=1,0 [29*], Sesabamisad, 
[image: image10.wmf]L

2

1

B

=

.

ganvixiloT SemTxveva, rodesac mewyeruli tanis sigrZe Seadgens L=50 m. ferdobis daxris kuTxea 1=300, xolo ferdobis sigrZe l1=120 m tolia. Sesabamisad, wyalsacavis siRrme iqneba h = l1sin300 =  =60 m. mewyeruli tanis sigane (napiris gaswvriv) da moculoba Seadgens: Bl=200 m da 
[image: image11.wmf]50

W

~

=

 aTas m3. am SemtxvevaSi mewyeris xvedriTi moculoba (erTeuli siganisaTvis) tolia

              
[image: image12.wmf]250

200

50000

B

W

L

h

W

=

=

=

=

l

l

 m2,

aqedan, cxadia, rom hl=5 m.

aRniSnuli mewyeris xvedriTi masa (rodesac =2000 kg/m3) ganisazRvreba, rogorc

                               m=W=2(103(25(102=5(105 kg = 500 t.

xolo mewyeris mTliani masa, rodesac mxedvelobaSia miRebuli Bl sigane Seadgens
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mewyeruli tanis siCqare ganisazRvreba (4.69) formulis gaTvaliswinebiT, ase
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es formula, rodesac l0=N0=0, da vinaidan, 
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sadac (4.72) da (4.73) gamosaxulebebis Tanaxmad
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(4.75) formulis gamoyenebiT Catarebuli gaangariSebebis Sedegi warmodgenilia qvemoT moyvanil cxrilSi da nax.4,a-ze.

cxrili 4,a
	x
	1
	2,5
	5,0
	7,5
	10
	15

	V1. f. (4.84)
	1,73
	2,70
	3,75
	4,50
	5,10
	6,0

	Vem
	1,74
	2,75
	3,89
	4,76
	5,50
	6,74


	x
	20
	30
	40
	50
	75
	100
	120

	V1. f. (4.84)
	6,6
	7,4
	7,7
	7,8
	9,0
	9,8
	10,3

	Vem
	7,8
	9,5
	11,0
	12,3
	15,1
	17,4
	19,1
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nax. 4,a. mewyeruli tanis ferdobze moZraobis siCqaris cvlileba gavlili manZilis mixedviT sxvadasxva saangariSo sqemis dros:
1. ferdobi "mSralia" (wyalsacavSi wyali ar aris); 2. mierTebuli masa gatvaliswinebuli ar aris; 3. mewyeris simZimis centris moZraoba; 
4. mierTebuli masa gatvaliswinebulia
amave cxrilSi da nax.4,a-ze moyvanilia Sedarebis mizniT, mewyeruli tanis siCqare, rogorc wyliT avsebul wyalsacavis ferdobze, aseve igive sigrZisa da daxrilobis "mSral" ferdobze (wylis gareSe). es siCqare (4.66) formulis gaTvaliswinebiT SeiZleba Caiweros ase (gavixsenoT, rom aq ganixileba SemTxveva, rodesac 1=300).
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am cxrilis monacemebi gviCveneben, rom fardoba Vem/V1 izrdeba mewyeris mier gavlil manZilTan (x) erTad da procentul gamosaxulebaSi Seadgens kerZod, 8%, 60% da 85%, maSin rodesac x=10, 50 da 120 m (ix. agreTve nax. 4,a).

aRvniSnoT, rom ganxilul SemTxvevaSi, roca L=50 m, B sidide (4.73) formulis mixedviT, Seadgens 0,01. am SemTxvevisaTvis mewyeris siCqaris gansazRvris gaadvilebis mizniT, (4.75) magivrad, Cven miviReT Semdegi saxis aproqsimaciuli formula 
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am formuliT siCqaris gaTvlis sizustis cdomileba 5%-is farglebSia. amas adasturebs qvemoT moyvanili cxrilis monacemebi

cxrili 4,b
	x
	10
	20
	30
	50
	75
	100
	120

	V1 f. (4.84)
	5,1
	6,6
	7,4
	7,8
	9,0
	9,8
	10,3

	Vap f. (4.87)
	5,2
	6,5
	7,2
	7,6
	8,9
	10,0
	10,8


exla ganvsazRvroT mewyeris ferdobze moZraobis xangrZlivoba T1. am mizniT formula (4.43) warmovadginoT Semdegi saxiT

                   
[image: image26.wmf])

x

(

L

A

B

1

2

m

T

in

1

1

×

=

                         (4.79)
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Tu miviRebT (4.70) pirobas da gaviTvaliswinebT, rom 
[image: image28.wmf]226

,

0

g

2

1

=

, maSin am gamosaxulebis Cawera SeiZleba Semdegi saxiTac

                  
[image: image29.wmf]in

'

1

1

L

)

x

(

1

B

G

1

226

,

0

T

y

=

                     (4.81)

sadac 
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sadac (x) ganisazRvreba (4.72) formuliT.

(4.82) formulis saSualebiT Catarebuli gaTvlebis monacemebi warmodgenilia qvemoT moyvanil cxrilSi

cxrili 4,c
	x
	1
	2,5
	5,0
	7,5
	10
	15

	T1 f. (4.82)
	1,15
	1,88
	2,64
	3,32
	3,89
	4,90


	x
	20
	30
	40
	50
	75
	100
	120

	T1 f. (4.82)
	5,86
	7,73
	9,72
	12,02
	14,99
	17,67
	19,67


cxr.4,a da cxr.4,c-Si naCvenebi monacemebis Tanaxmad, mewyeruli tanis moZraobis xangrZlivoba 0 < x < 10 m SualedSi, Seadgens (TiToeul x = 2,5 m ubanze) daaxloebiT T ( 0,7 wm, Sesabamisi siCqareebi ki saSualod V(0,85 m/wm tolia. amgvarad, aRniSnul mewyeris gavlil manZilis farglebSi, mewyeris aCqareba saSualod SeiZleba SevafasoT, rogorc l = 1,2 m/wm2. analogiurad, miviRebT, rom rodesac 10 ( x < 20 m, maSin l = 0,8  m/wm2, xolo rodesac       20 ( x ( 120 m, l = 0,3  m/wm2.

im SemTxvevaSi, rodesac mewyeris moZraobis aproqsimacia warmoebs misi simZimis centris (sc) moZraobis safuZvelze, maSin Sesabamisi siCqarisa (Vc) da moZraobis xangrZlivobis (Tc) gansazRvris mizniT gamoiyeneba Semdegi formulebi
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sadac Lin gamoiTvleba (4.80) formuliT, xolo  sidide ukve ar aris damokidebuli x cvladze da ganisazRvreba (4.72) formulisagan gansxvavebiT, rogorc
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mocemuli magaliTisaTvis (B = 0,01, = 300), es formulebi martiv saxes iReben. ase magaliTad, sc siCqare ganisazRvreba ase
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am formuliT miRebuli gaTvlis Sedegebi moyvanilia cxr.4,d-Si da warmodgenilia agreTve nax.4,a-ze. SedarebisaTvis amave cxrilSi naCvenebia (4.75) formuliT miRebuli monacemebi (ix. cxr. 4,a).

rogorc zemoT iyo aRniSnuli, mewyeruli tanis simZimis centris moZraobis ganxilvisas, miRebuli saangariSo sqemis mixedviT ar aris gaTvaliswinebuli realurad arsebuli faqtori, romelic Seexeba amomgdebi Zalis TandaTanobiT zrdas mewyeris wyalSi CaZirvis kvalobaze.

cxrili 4,d
	x
	1
	5
	10
	20
	30
	40
	50
	75
	100
	120

	Vc   f. (4.85)
	1,23
	2,7
	3,8
	5,2
	6,3
	7,1
	7,8
	9,0
	9,8
	10,3

	V  f. (4.75)
	1,73
	3,8
	5,1
	6,6
	7,4
	7,7
	7,8
	9,0
	9,8
	10,3


es Zala miRebulia Tavidanve, rogorc mudmivi sidide, romelic Seesabameba maqsimalur amomgdeb Zalas, amis gamo manam x < L, simZimis centris moZraobis siCqare Vc naklebia realuri mewyeruli tanis moZraobis siCqareze (nax. 4,a), radganac amomgdebi Zalis tangencialuri mdgeneli (romelic mimarTulia moZraobis sawinaaRmdegod) am dros ufro didia, arsebul (realur) pirobebTan SedarebiT. im SemTxvevaSi, rodesac x ( L (4.75) da (4.83) formulebiT miRebuli Sedegebi cxadia, iqneba Tanxvedrili (cxr. 4,d, nax. 4,a)).

4.7.2. mierTebuli masis faqtoris gavlena 

mewyeris moZraobis procesze

imisaTvis, rom meqanikurma tanma aCqarebulad imoZraos siTxeSi saWiroa, rom masze imoqmedos ara mxolod Zalam, romelic aniWebs aCqarebas TviT tans, aramed kidev damatebiTma Zalam, romelic aucilebelia tanis mier gamodevnili siTxis masis aCqarebisaTvis. es damatebiTi Zala warmoadgens tanisa da siTxis urTierTqmedebis Sedegs da ganapirobebs tanis moZraobis damatebiT winaRobas imasTan SedarebiT, rasac eqneboda adgili siTxeSi mocemuli siCqariT tanis Tanabari moZraobis SemTxvevaSi. amis dadasturebis mizniT ganvixiloT tanisa da siTxis kinetikuri energiis cvlileba aCqarebis SemTxvevaSi.

tanisa da mis mier moZraobaSi moyvanili siTxis sruli kinetikuri energia mocemul momentSi gamoisaxeba Semdegnairad
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sadac m – aris tanis masa, V meqanikuri tanis siCqare, 
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 – siTxis adgilobrivi siCqaris moduli; W – moZraobaSi moyvanili siTxis mTliani moculoba.

Cveulebriv, am gamosaxulebaSi Semaval integrals ganixilaven, rogorc damatebiT kinetikur energias, romelic warmoadgens namravls garkveuli koeficientisa siTxis kinetikur energiaze, romelsac gaaCnia V siCqare, xolo moculoba taniT gamodevnili siTxis moculobis tolia.

am SemTxvevaSi sruli kinetikuli energia gamoisaxeba ase
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sadac m' - aris im moculobis siTxis masa, romelic meqanikuri tanis mier aris gamodevnili;

Km – mierTebuli masis koeficienti;

am gamosaxulebaSi Kmm' sidides mierTebul masas uwodeben, xolo (m+ Kmm') – virtualur masas.

im SemTxvevaSi, rodesac Km koeficientis mniSvneloba cnobilia, maSin tanis moZraobis ganxilva SegviZlia arsebuli siTxis gareSe, samagierod, tanis masa unda gavzardoT siTxis mierTebuli masis odenobiT.

mierTebuli masis koeficientis mniSvneloba damokidebulia tanis formaze da misi siTxeSi moZraobis xasiaTze. Tu tanis garsdenis ganxilva xdeba potenciuri (aragrigaluri) nakadis mier, maSin Km mniSvnelobis gansazRvra SesaZlebelia Teoriuli gziT |29*|. kerZod, dadgenilia, rom cilindruli formis tanis SemTxvevaSi (romlis sigrZe mimarTulia nakadis marTobulad), Km=1,0, sferosaTvis Km=0,5, brunvis elifsoidisaTvis, romlis didi RerZi moZraobis mimarTulebis paraleluria da orjer aRemateba mcire RerZs, Km=0,2.

ganvsazRvroT is Zala Fa, romelic saWiroa tanisa da siTxis mosayvanad aCqarebul moZraobaSi. am Zalisa da  myisieri siCqaris namravli warmoadgens simZlavres, romelic ixarjeba aCqarebaze. tavis mxriv es simZlavre damokidebulia kinetikuri energiis droSi zrdis xarisxze. amgvarad, gvaqvs
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aqedan saZiebeli Zala tolia
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amgvarad, aCqarebisaTvis aucilebeli Zalis gansazRvris dros, wylis arsebobis faqtoris gaTvaliswineba SesaZlebelia Tu tanis masas davumatebT siTxis mierTebul masas.

Tu mierTebuli masis Sesabamisi Zala cvladia da rogorc Cvens mier ganxilul SemTxvevaSi damokidebulia mewyeruli tanis wyalSi TandaTanobiT Semosvlis W(x) moculobaze, maSin is SegviZlia warmovadginoT Semdegi saxiT
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mewyeruli tanis aRniSnuli sqematizaciis (4.68) mixedviT, es formula Caiwereba ase
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lambis rekomendaciis Tanaxmad, mierTebuli masis koeficientis mniSvneloba, cilindruli tanisaTvis, romlis ganivkveTs elifsuri forma aqvs da misi naxevrad wakveTili zeda nawilisaTvis, ganisazRvreba Sesabamisad, rogorc |29*|.
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sadac a da b elifsis naxevarRerZebia, romlebic mimarTulia Sesabamisad nakadis gaswvriv da mis marTobulad.

am rekomendaciis safuZvelze Cven SemTxvevaSi miaxloebiT SegviZlia miviRoT, rom
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am gamosaxulebis gaTvaliswinebiT (rodesac x ( L), formula (4.91) aseT saxes miiRebs
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sadac al(x) aris myisieri aCqareba.

am Zalis mxedvelobaSi miRebis Sedegad, mewyeris kinetikuri energia (rodesac N0=l0 = 0) zemoaRniSnulis Tanaxmad, ganisazRvreba ase
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sadac 
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sadac M(x) aris mewyeris kinetikuri energiis mdgeneli, romelic ganapirobebs mewyerul tanTan mimdebare siTxis masis aCqarebas da tolia

                     
[image: image50.wmf](

)

B

e

1

F

)

x

(

M

Bx

'

m

-

-

-

=

.                        (4.97)

amgvarad, mierTebuli masis gaTvaliswinebis Sedegad, Tu miviRebT mxedvelobaSi (4.97), (4.74) da imas, rom l0 = 0, mewyeruli tanis ferdobze moZraobis siCqare SeiZleba aRweril iqnas Semdegi damokidebulebiT
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am gamosaxulebidan Cans, rom mewyeris siCqareebi aris naklebi, adre ganxilul SemTxvevebTan SedarebiT, rodesac mierTebuli masis faqtori ar iyo gaTvaliswinebuli (ix. cxr. 4,a). gamovTvaloT Vm siCqaris absoluturi mniSvnelobebi (zemoaRniSuli magaliTis SemTxvevaSi anu rodesac m=(hlL) Semdegi formulis gamoyenebiT
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vinaidan, (4.94) mixedviT, 
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am da (4.75) formulebiT miRebuli gaangariSebis monacemebi moyvanilia qvemoT warmodgenil cxrilSi. amasTan, al aCqarebis miaxloebiTi mniSvnelobebi zemoaRniSnulis Tanaxmad iyo Semdegi:

al =1,2 m/wm2, rodesac a<x(10 m,

al =0,8 m/wm2, rodesac 10<x(20 m,

al =0,3 m/wm2, rodesac 20<x(120 m.

cxrili 4,e
	x
	1
	2,5
	5,0
	7,5
	10
	15

	|Vm| f. (4.100)
	0,35
	0,55
	0,77
	0,94
	1,07
	1,05

	V1 f (4.75)
	1,73
	2,70
	3,75
	4,50
	5,10
	5,99

	V1-|Vm|
	1,38
	2,15
	2,98
	3,56
	4,03
	4,94

	Vc f. (4.85)
	1,23
	1,93
	2,72
	3,31
	3,79
	4,59

	Kcor
	1,12
	1,11
	1,10
	1,08
	1,06
	1,08
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	x
	20
	30
	40
	50
	75
	100
	120

	|Vm| f. (4.100)
	1,20
	0,88
	1,0
	1,09
	1,26
	1,38
	1,45

	V1 f (4.75)
	6,6
	7,4
	7,7
	7,8
	9,0
	9,8
	10,3

	V1-|Vm|
	5,4
	6,5
	6,7
	6,71
	7,74
	8,42
	8,85

	Vc f. (4.85)
	5,2
	6,26
	7,06
	7,80
	9,0
	9,8
	10,3

	Kcor
	1,04
	1,04
	0,95
	0,86
	0,78
	0,86
	0,86
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amgvarad, cxrili 4,e warmoadgens monacemebs mewyeris V1 da Vm siCqareebis Sesaxeb, romlebic miRebulia (4.75) da (4.100) formulebis saSualebiT. aqve moyvanilia mewyeris simZimis centris moZraobis siCqareebi (Vc). 
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misi saSualo mniSvneloba 
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             (4.102)

saWiroa aRiniSnos, rom Vm siCqaris da Sesabamisad, V1-|Vm| sididis gansazRvra mierTebuli masis gaTvaliswinebiT (4.98) formulis safuZvelze rTulia, vinaidan mewyeruli tanis moZraobis aCqareba winaswar ucnobia. zemoT ganxiluli magaliTis SemTxvevaSi am sididis Sefaseba Cvens mier xorcieldeboda V1=f(x) da T1=f(x) damokidebulebebis safuZvelze mocemuli monacemebis Sedegad (ix. (4.75) da (4.82) formulebi).

mewyeris ferdobze moZraobis sicqare mierTebuli masis gaTvaliswinebiT, anu V1-|Vm| sidide bevrad ufro advilad SeiZleba Sefasdes mewyeris simZimis centris siCqarisa da cnobili 
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 koeficientis mniSvnelobebis mixedviT. marTlac, (4.101) pirobidan gamomdinareobs, rom Vc
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amgvarad, zemoT ganxiluli sqematizirebuli formis mewyeris sanapiro ferdobze moZraobis siCqaris Sefaseba savsebiT SesaZlebelia mewyeris simZimis centris (sc) moZraobis saangariSo sqemis (e.w. sc modelis) gamoyenebiT. amasTan, manam mewyeris tani iZireba wyalSi (anu x < L). sc modeliT miRebuli monacemebi (siCqareebi) unda gavzardoT daaxloebiT 5%-iT, xolo mas Semdeg, rac mewyeruli tani mTlianad daifareba wyliT da ganagrZobs ase moZraobas (x ( L), aRniSnuli monacemebi unda SevamciroT 1.20-jer. am SemTxvevaSi Cven miviRebT V = f(x) damokidebulebas, kerZod grafikuli saxiT (ix. nax.4,a), romelSic gaTvaliswinebuli iqneba mierTebuli masa.
4.8. wyalsacavis raionSi Zlieri miwisZvrisas Sesazlo seismoteqtonikuri deformaciebis geometriuli maxasiaTeblebis Sefaseba

rogorc cnobilia, Zlier miwisZvrebs Tan sdevs, rogorc seismuri ryevebi, agreTve rig SemTxvevaSi, miwis zedapirze e.w. pirveladi narCeni deformaciebis, anu seismoteqnikuri gadanacvlebis (gadaadgilebis) warmoqmnac, ris Sedegad ziandeba sxvadasxva Senoba-nageboba, sairigacio, satransporto, hidroteqnikuri nagebobata sistemebi da sxv. amitom seismoaqtiur raionebSi am deformaciebis zemoqmedebis masStabis Sefasebisa da prognozirebis teqnikur-ekonomikuri da ekologiuri TvalsazrisiT, didi mniSvneloba eniWeba, vinaidan aRniSnuli nagebobebis avariam SeiZleba gamoiwvios ara mxolod mniSvnelovani materialuri zarali, aramed katastrofuli Sedegebic (kaSxlis garRveva, xidis Camongreva da sxv.) [16, 21-24, 28, 33-37].

aRniSnuli deformaciebi warmoadgenen zedapirul gamoxatulebas dedamiwis qerqSi mimdinare endogenuri (teqtonikuri) procesis iseTi stadiisa, rodesac xdeba miwisZvris keraSi xangrZlivi drois ganmavlobaSi dagrovili Zabvebis uecari "ganmuxtva" siRrmul qanebSi rrvevis warmoqmnis saxiT [20]. swored im SemTxvevaSi, rodesac rRvevis xazi aRwevs zedapirs, Cndeba aRniSnuli tipis deformaciebi. maT uwodeben pirvelad deformaciebs, gansxvavebiT meoradi deformaciebisgan, romlebic miwisZvris dros warmoqmnil rxevebis Sedegs warmoadgenen (niadagis dajdoma, mewyeruli movlenebi da sxv.) [11, 20, 37].
dedamiwis qerqis didi blokebis seismo-teqtonikurma gadanacvlebam SeiZleba ganapirobos dedamiwis zedapirze e.w. regionaluri dislokacia (gruntis amoburcva, daxra da sxv.), rodesac rRvevis xazi ver aRwevs mis zedapirs. winaaRmdeg SemTxvevaSi, adgili eqneba zedapirul rRveviT gadanacvlebebs vertikaluri mimarTulebiT – nasxletis, xolo horizontaluri mimarTulebiT – nawevis warmoqmnis saxiT. ufro xSirad xdeba rTuli (kombinirebuli) gadanacvleba, romelic Seicavs ama Tu im sididis orive mimarTulebis komponents [21].

qvemoT, SevexebiT mxolod vertikaluri gadanacvlebiT ganpirobebul deformaciebs gruntis zedapirze, romlebic ufro didi damangreveli efeqtiT xasiaTdebian, vidre sxva tipis seismoteqnikuri deformaciebi.

Cveulebriv narRvevis orive mxares mdebare qanebi – "frTebi" seismuri biZgis dros ganicdian moZraobas (anu fardobiT gadanacvlebas erTmaneTis mimarT). moZraobis amplituda Cveulebriv maqsimaluria narRvevis gaswvriv da klebulobs TiToeul frTis ubanze rRvevis xazidan manZilis gazrdasTan erTad [20]. zogjer Zlieri miwisZvris dros, aseTi narCeni deformaciebi aRiniSneba miwis zedapiris sakmaod vrcel areze [20, 21-24, 28, 35, 37].

seismoteqnikuri deformaciebis warmoqmna miwis zedapirze ganpirobebulia upirveles yovlisa, miwisZvris keris (hipocentris) CaRrmavebiT da miwisZvris energiiT anu magnitudiT – M [20, 36]. magnitudisgan gansxvavebiT miwisZvris bali (I) gansazRvravs miwisZvris intensivobas anu seismur rxevebs epicentrSi (dedamiwis zedapirze, miwisZvris keris zemoT). Sesabamisad, magnitudebis Skala (M = 1(9), romelic rixteris saxels atarebs, gansxvavdeba miwisZvris intensivobis 12 baliani Skalisgan (MSK-1964) [17, 20].

magnitudisa da balianobas Soris korelacia SeiZleba ganisazRvros n.Sebalinis empiriuli damokidebulebidan:
                  M=0,671+2,33LgH0-2,0  an  I=1,5M-3,51lgH0+3,0,                       (4.103)
sadac H0 aris miwisZvris keris (hipocentris) siRrme (km).

(4.103) gviCvenebs, rom erTi da igive magnitudis dros miwisZvriT gamowveuli zedapiruli efeqti (e.i. bali) iqneba miT meti, rac ufro naklebia hipocentris siRrme (ix. cxr. 4.6).
cxrili 4.6

	M
	6,0
	6,1
	6,3
	6,5
	6,8
	7,0
	7,1
	7,3

	I (H0=10 km
	8,5
	8,6
	8,9
	9,2
	9,6
	9,9
	10,1
	1,04

	I (H0=20 km
	7,4
	7,6
	7,9
	8,2
	8,6
	8,9
	9,0
	9,3


d.toCeris [36] monacemebis Tanaxmad, kaliforniisa da nevadis StatebSi momxdar miwisZvrebs, rodesac 6,25 < M < 8,25, TiTqmis yovelTvis Tan axlda pirveladi narCeni deformaciebi. otsukas gamokvlevebis mixedviT ki, es movlenebi 60%-is odenobiT aRiniSneboda im SemTxvevebSi, rodesac 7,0<M<7,4 [17]. amasTan yvelaze xSirad hipocentrebis siRrme meryeobda H0=20 km farglebSi. literaturuli monacemebis (ix.magaliTad [2, 11, 12, 20, 21, 30, 34, 35, 38], agreTve, naSromebi Jurnalebidan Bulletin Seismol. Soc. America", "Geofog.Surv. Prof. Paper", "US Earthquakes" da sxv.) damuSavebis safuZvelze Cvens mier dadgenil iqna zogierTi zogadi saxis niSani, romliTac pirveladi deformaciebi xasiaTdeba [17]:
1. rogorc vertikaluri, aseve horizontaluri gadanacvlebis amplituda ganicdis eqsponencialur Semcirebas rRvevis xazis mimarT ganivi (y) mimarTulebiT. amasTan deformaciis zonis (aris) sigane xSirad naklebia rRvevis xazis sigrZeze (L) da mas miaxloebiT elifsoidis forma aqvs (nax.4.9).
2. vertikaluri seismoteqtonikuri gadanacvlebis (nasxletis) SemTxvevaSi maqsimalur amplitudas (Dmax) adgili aqvs rRvevis xazis (dislokaciis trasis) daaxloebiT Sua nawilSi da is mcirdeba trasis ganapira wertilebisaken (nax.4.10). amasTan Semcireba xSirad araTanabaria. miwisZvris simZlavris gazrdasTan erTad Dmax sidide matulobs, amasTan misi cvlileba rRvevis xazis gaswvriv nakleb gamoxatuli xdeba.

3. or nasxlets Soris warmoqmnili gadanacvlebis amplituca SedarebiT ufro erTgvarovania (rogorc gaswvrivi, ise ganivi mimarTulebiT).

zogierTi Cvens mier Segrovili empiriuli monacemi moyvanilia qvemoT warmodgenil cxrilSi.

cxrili 4.7

	adgili, dro
	M
	Dv 
(m)
	L (km)
	H

	afrika, kenia, subikiis dabl. 6.01.1928 w.
	7,1
	1,6
	24
	-

	bulgareTi, q.Ciprani 14.04.1928 w.
	6,8
	3,5
	85
	18

	bulgareTi, q.popovico 18.04.1928 w.
	6,8
	3,5
	59
	-

	axali zelandia, poksis ube 3.02.1931 w.
	7,8
	2,7
	44
	14

	aSS, St.nevada, kedaris mTebi 20.12.1932 w.
	7,3
	-
	61
	

	TurqeTi 26.12.1939
	8,0
	-
	340
	15

	meqsika, kalifornia 19.05.1940 w.
	7,1
	2,6
	64,4
	

	TurqeTi 20.12.1940 w.
	7,3
	
	70
	20

	aSS, St.nevada, plezantveli 3.10.1955 w.7,6
	7,6
	2,9
	39
	8,0

	TurqeTi 1.02.1944 w.
	7,6
	-
	180
	

	aSS, St.kalifornia, kerni 21.07.1952 w.
	7,1
	2,1
	65
	16,0

	aSS, St.nevada, fervius mT. 16.12.1954
	6,8
	5,1
	59
	15,0

	aSS, St.nevada, tiksiveli 16.12.1954 w.
	6,8
	3,7
	62
	

	meqsika, kalifornia 9.02.1956
	7,8
	1,8
	32,2
	

	monRoleTi, gobi-altai 4.12.1957
	8,0
	-
	370,0
	

	aliaska, aliaskis ube 10.06.1958
	5,6
	4,1
	200,0
	

	aSS, St.kalifornia frot-seidjis mT. 14.12.1960
	
	0,2
	9,7
	


sapasuxismgeblo sainJinro nagebobebis seismomedegobis uzrunvelyofisaTvis saWiroa upirveles yovlisa, dadgenil iqnas SesaZlo seismoteqtonikuri gadanacvlebaTa zomebi raionis saangariSo balianobis mixedviT.
yofili sakavSiro samSeneblo wesebisa da normebis (СНиП) Tanaxmad [3], maqsimaluri gadanacvlebis (nasxletis) amplitudis prognozi rekomendebulia [4]
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rogorc cnobilia, sainJinro nagebobebis seismomedegobaze gaangariSeba warmoebs 7-9 baliani miwisZvrebis gaTvalisiwnebiT. am mniSvnelobebs, rodesac H=20 km (e.i. yvelaze xSiri saangariSo SemTxvevisaTvis) Seesabameba magnituda 6,0 < M < 7,1 (ix.cxr. 4.6). amitom, am SemTxvevisaTvis Dmax sididis gansazRvris mizniT Cvens mier damuSavebul iqna sainJinro praqtikisaTvis ufro advilad gamosayenebeli formula, vidre (4.104), saxeldobr
                           Dmax = 2,35M - 14,1  (roca  6,2 ( M ( 7,1)                          (4.106)
an
                           Dmax=1,57I-11,75   (roca I=8-9 balia)
sadac Dmax  – gamosaxulia m-Si (ix. cxr.4.8)

empiriul monacemebze dayrdnobiT, Cvens mier damuSavebul iqna agreTve, Semdegi formula, romelic rRvevis xazis sigrZisa da magnitudis Soris korelaciur damokidebulebas aRwers 
                                lgL = 0,533M - 1,933 (M>5,5)                      (4.107)
sadac L gamoisaxeba km-Si (amasTan empiriuli monacemebiT damuSavebisas (ix. cxr.4.7) aiReboda erTi da igive magnitudis dros L sididis saSualo mniSvnelobebi).
(4.107) formuliT miRebuli angariSis Sedegebi moyvanilia cxr. 4.9-Si.

aRvniSnoT, rom msgavsi saxis damokidebuleba lgL = -1,289 + 0,440M iyo miRebuli akad. i.rizniCenkos mier [20] im Teoriuli monacemebis safuZvelze, romelic e.w. "seismuri momentis" cnebas emyareboda.
cxrili 4.8

	M
	6,2
	6,3
	6,5
	6,8
	7,0
	7,1

	I
	7,7
	7,9
	8,2
	8,6
	8,9
	9,1

	Dmax (4.104)
	0,53
	0,66
	1,00
	1,69
	2,36
	2,77

	Dmax  (4.106)
	0,47
	0,70
	1,17
	1,88
	2,35
	2,58


cxrili 4.9

	M
	5,8
	6,3
	6,5
	6,8
	7,0
	7,3
	7,5

	L, km
	18,4
	26,6
	34,0
	49,1
	62,8
	90,8
	116,0


(4.107) formulasTan erTad, praqtikuli gaangariSebisaTvis SeiZleba gamoyenebuli iqnas misi gamartivebuli forma, Semdegi wrfivi damokidebulebebis saxiT
                  L = 40M - 220 (roca 5,5<M(7,1)                (4.108)

                                    L = 142,4M - 957,1 (roca M>7,1)
(4.107)-(4.108) da i.rizniCenkos formulebis saSualebiT Catarebuli angariSis Sedegebi gviCvenebs, rom isini praqtikisaTvis damakmayofilebeli sizustiT emTxvevian erTmaneTs (ix. cxrili 4.10)

cxrili 4.10

	M
	lgL
	L f. (4.72)
	L f. (4.73)
	L  rizneCenkos f.

	6,0
	1,265
	18,4
	20,0
	22,1

	6,1
	1,300
	20,0
	24,0
	25,0

	6,3
	1,425
	26,6
	3,2
	30,0

	6,5
	1,532
	34,0
	40,0
	37,5

	6,8
	1,691
	49,1
	52,0
	50,0

	7,0
	1,798
	62,8
	60,0
	62,0

	7,3
	1,958
	90,8
	82,4
	83,8

	7,5
	2,065
	116,0
	110,9
	103,0

	8,0
	2,331
	214,2
	182,1
	170,0


rRvevis vertikaluri sibrtyis gaswvriv gadanacvlebis zedapiris farTobi (nax. 4.11) SeiZleba Sefasdes LDL sididiT, sadac DL aris gasaSualebuli amplitudis mniSvneloba rRvevis xazis   (x-RerZis) gaswvriv. rogorc zemoT aRvniSneT, empiriuli monacemebis Tanaxmad magnitudis matebasTan erTad rRvevis xazis gaswvriv gadaadgilebis epiuris forma icvleba (jer samkuTxedis forma aqvs (nax.4.11), Semdeg ki, ufro erTgvarovani xdeba). amitom, DL sididis gansazRvrisas, Cveni rekomendaciiT [17] gaiTvaliswineba e.w. "gasaSualebis koeficienti" – KL. am SemTxvevaSi DL sididis gamoTvla warmoebs Semdegnairad 
                      DL = Dmax KL,                             (4.109)

sadac 
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(4.104) da (4.108) formulebis safuZvelze Cvens mier dadgenili iyo (ix. cxr.4.11) Semdegi saxis korelaciuri damokidebuleba 

                                    M = 5,5 + 0,845(lgDLL - 3,0)                                          (4.111)

an

                                      lgDLL = 1,133M - 3,509
sadac DL da L sidideebis ganzomilebaa, m.

DLL – sididis masStabebze warmodgena SeiZleba miviRoT cxr.4.12-Si moyvanili monacemebis safuZvelze (rac warmoadgens (4.111) formuliT Catarebul gaangariSebaTa Sedegebs).

miwis zedapirze im aris (zonis) farTobi (D, romelsac pirveladi narCeni deformacia moicavs, ganisazRvreba Semdegnairad:

a) rodesac es zona gegmaSi elifsuri formisaa (rac yvelaze ufro xSiri SemTxvevaa) (nax. 4.9), maSin
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sadac b – elifsis mcire naxevarRerZis sigrZea.
i.rizniCenkos rekomendaciis safuZvelze [20] SeiZleba miviRoT, rom L/2b=2,5 (roca M(7,1), anu b=L/5. am SemTxvevaSi gamosaxuleba (4.112) Caiwereba ase
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cxrili 4.11

	M
	Dmax
f.  (4.104)
	DL=Dmax/KL
f. (4.109, 4.110)
	L  f. (4.108)
	DLL
	LgDLL

	5,8
	0,19
	0,095
	12,0
	1140
	3,06

	6,0
	0,33
	0,165
	20,0
	3300
	3,518

	6,1
	0,42
	0,210
	24,0
	5040
	3,702

	6,3
	0,66
	0,33
	32,0
	10560
	4,024

	6,8
	0,98
	0,49
	40,0
	17640
	4,246

	6,8
	1,69
	0,84
	52,0
	43680
	4,630

	7,0
	2,36
	1,18
	60,0
	70800
	4,850

	7,3
	3,75
	1,88
	82,4
	161116
	5,207

	7,5
	5,01
	2,50
	110,9
	285000
	5,445

	7,8
	7,55
	4,72
	153,6
	741842
	5,860

	8,0
	9,78
	6,11
	182,1
	1136460
	6,055

	8,3
	14,20
	10,92
	224,8
	2496312
	6,397

	8,5
	18,02
	13,86
	253,3
	3564790
	6,552


cxrili 4.12

	M
	5,8
	6,0
	6,3
	6,5
	6,8
	7,0
	7,5

	LDL , km2
	0,011
	0,033
	0,0106
	0,0176
	0,0437
	0,0708
	0,2850


b) Tu deformaciis zonis forma SeiZleba warmodgenili iyos sworkuTxedis saxiT da amasTan miiReba, rom misi farTobi (rec=2BDL tolia (el sididis, maSin miviRebT, rom
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sadac 2BD gegmaSi sworkuTxa formis deformaciis zonis siganea.

g) Tu deformaciis are warmodgenilia wriuli formiT (rac ufro xSirad, savaraudoa mcire magnitudebis SemTxvevaSi), maSin
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gruntis zedapiris deformaciis sidide nebismier wertilSi SeiZleba Sefasdes am wertilis awevis (an dawevis) parametriT, romelic xasiaTdeba, rogorc maqsimaluri amplitudis Dmax(x,y), agreTve saSualo amplitudis DBL(x,y)=DmaxKLKB mniSvnelobebiT. kerZod, Tu aRniSnuli zonis forma gegmaSi sworkuTxovania, amasTan ganvixilavT mxolod erTi frTis (y(0) awevis SemTxvevas, maSin Dmax(x,y) sididis gamoTvla SeiZleba Semdegi formuliT 
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      (4.116)

sadac "-" da "+" niSani aiReba Sesabamisad, frTis x>0 da x<0 nawilis ganxilvisas (nax. 4.9).

saSualo amplitudis Sefaseba SesaZlebelia KL da KB koeficientebis gaTvaliswinebiT, Semdegnairad
                                                DBL = Dmax KL(KB
sadac KL mniSvneloba miiReba (4.110) formulis mixedviT ("gasaSualeba" rRvevis xazis, anu x RerZis gaswvriv). 
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aRvniSnoT, rom pirveladi (seismoteqtonikuri) deformaciis warmoqmnis albaToba ufro maRalia ukve arsebuli (zedapirze gamovlenili) Zveli teqtonikuri rRvevis trasis (xazis) gaswvriv, radgan qanebis masivis es yvelaze ufro Sesustebul (darRveul) nawils warmoadgens. Tumca Zlieri miwisZvrisas gruntis zedapirze axali rRvevis xazebis warmoqmna ar aris gamoricxuli.

magaliTi. gaTvalisiwnebulia saderivacio hidrokvanZis sadawneo wyalsataris trasis daproeqteba; amasTan proeqtiT es trasa gatarebuli unda iyos arsebuli (zedapiruli) teqtonikuri rRvevis xazis paralelurad, misgan S=1,2 km daSorebiT. aRniSnuli raioni xasiaTdeba saangariSo balianobiT – 8. amasTan dadgenilia, rom SesaZlebeli miwisZvris keris siRrme (hipocentruli CaRrmaveba) daaxloebiT H0=20 km, xolo magnituda M=6,2  tolia.

ganvsazRvroT a) moxvdeba Tu ara wyalsataris trasa miwisZvris dros warmoqmnili pirveladi narCeni deformaciis zonaSi? 
b) ra sididiT (amplitudiT) gruntis zedapirma SeiZleba ganicados aweva (vertikalurad mimarTuli seismonasxletis SemTxvevaSi) aRniSnuli trasis gaswvriv?

jer ganvsazRvroT (4.107) formuliT seismorRvevis xazis sigrZe: L=40(6,2-220=28 km; xolo SesaZlo deformaciis aris sigane SevafasoT (4.114) formuliT BD=((L/20)=4,4 km.

a) vinaidan S<BD, amitom wyalsataris trasa moeqceva miwis zedapirze warmoqmnili seismoteqtonikuri deformaciis areSi.

b) gruntis maqsimalur awevas wyalsataris trasasTan eqneba adgili, rodesac x=0, am wertilidan y=S=1,2 km manZilze. es sidide Dmax(x;y)=Dmax(0;1.2) Seadgens (4.116) formulis mixedviT Semdeg sidides
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vinaidan, (4.104) formuliT gaTvlis safuZvelze Dmax=0,53 m, amitom miviRebT, rom Dmax(0;1.2)=0,73(0,53=0,40 m.

gruntis awevis saSualo sidide wyalsataris trasis gaswvriv, rodesac KL = 1/2, Seadgens
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aRniSnuli deformaciebi (Dmax=0,40 m, DL=0,20 m) sadawneo wyalsatarebisaTvis avariis mizezi SeiZleba gaxdes da aRniSnuli Zalismieri zemoqmedebis faqtori gaTvalisiwnebuli unda iyos am nagebobis dagegmarebis dros.

amrigad, rTul geologiur pirobebSi da seismoaqtiur raionebSi sxvadasxva daniSnulebis hidrokvanZis nagebobebis dagegmarebisas, aucilebelia am raionebSi miwis zedapirze (maT Soris arsebuli teqtonikuri rRvevis xazis gaswvriv) miwisZvris SemTxvevaSi pirveladi narCeni deformaciebis zomebis Sefaseba, rac SeiZleba ganxorcieldes zemoT aRwerili meTodikis safuZvelze. kerZod, hidrokvanZis raionSi, mocemuli saangariSo balianobis dros, ganisazRvreba SesaZlebeli seismoteqtonikuri deformaciiT moculi aris zomebi (gegmaSi), aseve gruntis zedapiris awevis (an dawevis) maqsimaluri da saSualo (magaliTad, wyalsatarebis gaswvriv) sidideebi da sxv.
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