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zRvis sanapiro zolis (plaJis) dinamikuri 

mdgradobis prognozirebis meTodika 

 
a.gioSvili 

 

moyvanilia zRvebis, tbebis, wyalsacavebisa da sxva plaJis garecxvis l siganis sanapiro 
zolis mdgradobis dasadgeni formula. 

Stormuli talRebiT plaJis garecxvis SemTxvevaSi, formula sanapiro zolSi talRis 
a~  amplitudisa da natanis nawilakebis saSualo diametris (d=d95%) mniSvnelobebiT plaJis 
garecxvis l siganis dadgenis saSualebas iZleva. 

mocemulia sanapiro zolze talRebis mravaljeradi moqmedebis Sedegad (garecxvis 
procesis dasrulebisas) Camoyalibebuli, dinamikurad mdgradi plaJis i0 qanobis 
mniSvneloba. 

a~  amplitudis mqone talRebiT sanapiro zolis garecxvisas plaJis wyalqveSa ubnis 
Tavdapirveli i qanobis mosalodneli sami SemTxvevisaTvis (i=i0, i<i0 da i>i0) miRebulia 
plaJis wyalzeda ubnis siganis ganmsazRvreli damokidebulebebi. 

warmodgenil naxazebze mocemulia i=i0; i<i0 da i>i0 mqone qanobebis plaJebis garecxvis 
sqemebi.  

 

 

 

cnobilia, rom Stormis dros zRva plaJis zogierT ubans garecxviTa da 

sanapiro zolis deformaciiT sakmaod bevr sirTuleebs uqmnis napirTan mcxovreb 

mosaxleobas, arRvevs ra plaJis dinamikur wonasworobas. 

qveda biefis hidravlikis sxva sakiTxebTan erTad, [1] naSromSi moyvanilia 

formula (1), romelic SeiZleba gamoyenebuli iqnes zRvebis, tbebis, wyalsacavebis 

plaJebis mdgradobis dasadgenad plaJis garecxvis l siganis gansazRvriT (nax.1): 

                                
d
a~325,0

2

=l ,                            (1) 

sadac l periodulad wyliT dafaruli da nawilobriv amoSrobili zedapiris 

(plaJis) garecxvis siganea; a~  – talRis amplituda; d – plaJmaformirebeli 

gruntis granulebis saSualo diametri (d=d95%) 

 

 

nax. 1. a~  amplitudis toli talRebiT i=i0 qanobis mqone plaJis  

garecxvis sqema 
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A, B da C wertilebi Sesabamisad a~  amplitudis mqone talRebis mravaljeradi 

moqmedebis Sedegad (procesis dasrulebisas) Camoyalibebul plaJis ferdosTan 

talRis plaJis zolze maqsimaluri agorebis (A), talRebis ararsebobis SemTxvevaSi 

wylis Tavisufali zedapiris (B) da wylis donis talRismieri dawevis (C) 

gadakveTis wertilebia.  

plaJis qanobi 

                                  
l
a~i0 =                               (2) 

bunebrivia, rom l sidide zRvrul mniSvnelobas miaRwevs sanapiro zolze 

talRebis mravaljeradi moqmedebis Sedegad, anu plaJis garecxva Sewydeba misi 

dinamikurad mdgradi i0 qanobis Camoyalibebis Semdeg. 

(1) saSualebas gvaZlevs Stormuli talRebiT plaJis garecxvis dros: 

a) gvecodineba ra sanapiro zolSi talRis simaRlis ( a~  amplituda) da 

plaJmaformirebeli gruntis (qviSa, xreSi, qvebi) Semadgeneli granulebis saSualo 

diametris (d) mniSvnelobebi, ganvsazRvroT plaJis garecxvis l sigane; 
b) sanapiro zolSi talRis amplitudis da CvenTvis sasurveli plaJis l siganis 

ricxviTi mniSvnelobis winaswari daSvebiT ganvsazRvroT plaJmaformirebeli 

gruntis granulebis is saSualo diametri, romliTac plaJis zolis dafarvis 

SemTxvevaSi plaJis garecxvis sigane winaswar daSvebul l sidideze meti ar iqneba. 
anu (1) formula CvenTvis sasurveli l siganis plaJis Sesaqmnel sanapiro zolis 

damfaravi gruntis granulebis saSualo diametris gansazRvris saSualebas gvaZlevs. 

meTodika misaRebia plaJis Semadgeneli SeWidulobis dabali koeficientebis mqone 

SeukavSirebel fxvier gruntebze. Tixovani nawilakebis didi procentiT Semcvelobis 

da amis gamo SeWidulobis modulis didi mniSvnelobis mqone gruntebis SemTxvevaSi 

mocemuli meTodika misaRebia gaangariSebis sawyis stadiaze zemoT naxsenebi 

parametrebis miaxloebiTi SefasebisaTvis (angariSiT miRebuli plaJis l sigane 

namdvilze meti iqneba). 

plaJis garecxvis l siganis dadgenisas mxedvelobaSi misaRebia agreTve a~  
amplitudis mqone talRebiT garecxvis dawyebamde plaJis wyalqveSa BC ubnis 

daxris kuTxis sidide (Tavdapirveli qanobi i). aq SesaZlebelia gvqondes sami 

SemTxveva: 

1) i=i0 2) i<i0 da 3) i>i0. 

1) rodesac i=i0, maSin bunebrivia, rom am dros plaJis garecxvis rogorc 

wyalzeda (AB), aseve wyalqveSa (BC) ubnis sigane l-is toli iqneba  (nax.1). 

2) i<i0 (nax.2). am dros, radgan plaJis wyalqveSa BC ubnis sigane metia 

warmosaxviT i=i0 qanobis Sesabamis wyalqveSa BC' ubnis siganeze (BC>BC'), amitom 
napirisaken gadaadgilebisas talRis energia (Sesabamisad talRis a~  amplituda) 

mcirdeba da plaJis wyalzeda EB ubnis mosalodneli garecxvis l1 sigane naklebi 

iqneba i=i0 qanobis mqone warmosaxviTi wyalqveSa BC' ubnis dros Camoyalibebul 

wyalzeda AB ubnis garecxvis l  siganesTan SedarebiT (l1<l ). 
3) i>i0 (nax.3). am SemTxvevaSi a~  amplitudis mqone talRebi plaJis wyalqveSa 

(CB'B) segmentis Camorecxva-gamorecxviT am segmentSi Rrmulebis gaCenas iwvevs, 

rac, Tavis mxriv, plaJis wyalzeda A'ABB' segmentis Camoqceva-garecxvas 
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ganapirobebs. a~  amplitudis mqone talRebis mravaljeradi moqmedebis Sedegad, anu 

garecxvis procesis dasrulebisas plaJis rogorc wyalzeda (A'B'), aseve wyalqveSa 

(B'C) ubnis qanobi i0 qanobis toli gaxdeba, rac plaJis A' da B' wertilebis 

Sesabamisad A da B wertilebSi gadanacvlebas gamoiwveven. es ki imas niSnavs, rom 

procesis dasrulebisas wyalzeda (B'A) ubnis garecxvis B'D sigane warmosaxviT i=i0 

qanobis Sesabamis wyalzeda B'A' ubnis siganesTan SedarebiT A'A sididiT gaizrdeba 

                                                     A'A=C'C=(C'K - CK)= l - CK.                   (3) 

ΔCB'K-dan  

                                               CK=B'Kctα = a~ ctgα.                                                         (4) 

aq α - a~   amplitudis mqone talRebiT garecxvis dawyebamde plaJis B'C ubnis 

zedapiris da talRebis ararsebobis SemTxvevaSi wylis Tavisufali zedapiris 

mimarTulebebs Soris kuTxea. 

 

 

 

nax. 2. a~  amplitudis toli talRebiT i<i0 qanobis mqone wyalqveSa BC 

 ubnis SemTxvevisas plaJis garecxvis sqema 

 

 

nax. 3. a~  amplitudis toli talRebiT i>i0 qanobis mqone wyalqveSa B'C ubnis 

SemTxvevisas plaJis garecxvis sqema 

 

(4)-is (3)-Si SetaniT gveqneba: 
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                                                               A'A = l _ a~  ctgα                         (5) 

sabolood procesis dasrulebisas plaJis wyalzeda ubnis garecxvis sigane 

                                    B'D= l +A'A= l +( l - a~  ctgα)=2 l - a~ ctgα                                    (6) 

sidides miaRwevs. 

i qanobis ricxviTi mniSvnelobis gazrdiT α kuTxe izrdeba da rodesac α→900 
(ctgα →0), maSin plaJis wyalzeda ubnis garecxvis sigane 

                             
d
a~65,02D'B

2

=→ l ,                        (7) 

rac imas niSnavs, rom a~  amplitudis mqone talRebiT plaJis garecxvisas misi 

wyalzeda ubnis garecxvis sigane 
d
a~65,0

2

 sidides verasodes ver gadaaWarbebs. 
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