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welq e¯ ̀

Aa¨vq -01 

wRI‡UKwbK Gi 

†gŠwjK aviYv 



Basic Concept of Geotechnic   

• Geotechnical Engineering : 

wRI‡UKwbK-Gi †gŠwjK aviYv 

g„wËKvi ¸Yv¸Y, PvwiwÎK AvPvi-AvPiY m¤ú‡K© cyi‡KŠkj 

wefv‡Mi †h kvLvq we¯ÍvwiZ Av‡jvPbv Kiv nq, †m welqwUB 

nj  Geotechnical Enginering 



Scope of Geotechnical Engineering 

(K) wfwË wWRvBb Ges wbg©v‡Y 

(L) iv¯Ívi †cf‡g›U wWRvB‡b 

(M) gvwUi euva wWRvB‡b 

(N) f~-wbgœ¯’ Ges †Vm KvVv‡gv wWRvB‡b 

(O) gvwU fivU Ges Lbb wWRvB‡b 

g„wËKv cÖhyw³ we`¨vi AvIZv 



Foundation Design and Construction 
(K) wfwË wWRvBb Ges wbg©v‡Y 



  BgviZ, weªR, cvKv iv¯Ív, myo½ c_, euva BZ¨vw` 

KvVv‡gvi wfwË g„wËKvq ¯’vc‡bi †ÿ‡Î |  

  gvwUi fvienb ¶gZv, wfwË e‡m hvIqv, f~-Mf©¯’ cvwbi 

cÖfve Ges K¤ú‡bi cÖfve BZ¨vw` m¤ú‡K© Rvbvi †ÿ‡Î |  

wfwË wWRvBb Ges wbg©v‡Y 

  wfwËi wWRvBb ,wfwËi aib I MfxiZv wba©viY Kivi 

†ÿ‡Î |  

  f~-Mf©¯’ RjZj Gi Ae¯’vb m¤ú‡K© Rvbv I ‡jvW 

cÖ‡qv‡Mi d‡j wfwËi Zjvi gvwUi ms‡KvPb-cÖmviY 

m¤ú‡K© Rvb‡Z | 



Pavement Design 

(L) iv¯Ívi †cf‡g›U wWRvB‡b 

(L) †cf‡g›U-Gi wewfbœvsk 



Pavement Design 

• iv¯Ívi †cf‡g›U-Gi aib wbe©vP‡bi †ÿ‡Î wbgœ¯’ gvwUi 

¸Yv¸Y Rvb‡Z |  

• †cf‡g›U-Gi cyiyZ¡mn Gi Ab¨vb¨ As‡ki wWRvB‡bi 

c~‡e© gvwUi wewfbœ ag© m¤ú‡K© Rvbv |  

• iv¯Ívq hvbevn‡bi cybtcyb AvMZ †jvW-Gi Kvi‡Y gvwUi 

AK…ZKvh©Zv m¤ú‡K© Rvb‡Z | 

• gvwUi fvienb ¶gZv I mve‡MÖ‡Wi `„p e×Zvi gvÎv 

m¤ú‡K© Rvb‡Z | 

 

 



Design of Earth Dam 

(M) gvwUi euva wWRvB‡b 

(M) gvwUi euva 



  euva wWRvB‡bi c~‡e© gvwUi wb‡b¥v³ wewfbœ †fŠZ ag©  

m¤ú‡K© Rvb‡Z | 

   NbZ¡,  AvVvjZ¡ ,  Av‡cw¶K ¸iyZ¡,  KYvi AvKvi,     

KYvi AvKvi weZiY I  web¨vmKiY,  cÖ‡ek¨Zv,  

Kbmwj‡Wkb,   `„pKiY  

euv‡ai Xvj Ges wfwËi ¯’vwq‡Z¡i Rb¨ gvwUi wfZi 

w`‡q cvwb †Pvqv‡bv (Seepage) m¤ú‡K©  aviYv 

cÖ`vb  K‡i | 

gvwUi euva wWRvB‡b 



Design of Under-Ground and Earth 

Retaining Structure 

(N) f~-wbgœ¯’ Ges †Vm KvVv‡gv wWRvB‡b 

(N)(1) †Vm KvVv‡gv (N)(2) f~-wbgœ¯’ KvVv‡gv 

  



Design of Under-Ground and 

Earth Retaining Structure 

gvwUi wb‡P ¯’vwcZ KvVv‡gv Ges gvwU †VKv‡gv KvVv‡gvi 

wWRvBb Ges wbg©vY BwÄwbqvwis Gi †¶Î GKwU ¸iyZ¡c~Y© 

welq| wmDqvi, myo½, f~-Mf©¯’ BgviZ, KvjfvU©, MÖvwfwU 

†Vm †`Iqvj  BZ¨vw` KvVv‡gv wWRvBb I wbg©v‡Y G‡`i 

Dci¯’ Ges cvk¦©¯’ gvwUi wewfbœ ag©-AvPvi-AvPiY I †jvW 

Gi wµqv m¤ú‡K© Ávb _vKv cÖ‡qvRb| GB me welq wb‡q 

g„wËKv cÖhyw³we`¨v Av‡jvPbv K‡i|  

 

 
 

 

 



Design of Embankments and Excavation 

(O) gvwU fivU Ges Lbb wWRvB‡b 

(Q) gvwU fivU I Lbb 



gvwU fivU wWRvBb I wbg©v‡Yi †ÿ‡Î gvwUi wkqvi ej Ges 

Gi mv‡_ m¤úK©hy³ ag© m¤ú‡K© cyi cÖ‡KŠkjx‡`i aviYv w`‡q 

_v‡K|  

m‡e©v”P ï®‹ NbZ¡ eRvq ivL‡Z n‡j Kx cwigvY `„pKiY 

(Compaction) Kiv `iKvi †m m¤ú‡K© aviYv w`‡q _v‡K|  

gvwUi Lb‡bi mgq cvwb Pz‡q Avm‡Z cv‡i Ges Gfv‡e 

Pzqv‡bv cvwbi mv‡_ gvwU †f‡½ G‡m Lb‡b weNœ m„wó Ki‡Z 

cv‡i| ‡m †ÿ‡Î wkU cvB‡ji e¨envimn cvwb wb®‹vk‡bi 

e¨e¯’v Kiv †h‡Z cv‡i G me welq wb‡q g„wËKv cÖhyw³ we`¨vq 

Av‡jvwPZ nq|  

 

 

 
 

 

 

gvwU fivU Ges Lbb wWRvB‡b 



g„wËKv cÖhyw³ we`¨vi mxgve×Zv 

 (i) gvwUi AvPvi-AvPiY Ges kw³, Gi Pvc, wb®‹vkb ¶gZv, 

cwi‡ek, mgq Ges Ab¨vb¨ eû wbqvg‡Ki Dci wbf©ikxj, ZvB 

gvwU msµvšÍ mgm¨v mgvav‡b G¸‡jv we‡ePbvq ivLv cÖ‡qvRb 

nq| 

(ii)  gvwU ˆewk‡ó¨i wewfbœZvi Kvi‡Y AvswkK djvdj A‡bK 

mgq mwVK mgm¨v‡K wPwýZ Ki‡Z m¶g nq bv|  

(iii) Bbwm‡Uv (Insitu) cix¶vi djvd‡ji mv‡_ j¨ve‡iUwi 

cix¶vi djvdj bvI wgj‡Z cv‡i|  

 (iv) wbg©vY PvjvKv‡j gvwUi ˆewk‡ó¨i AvKw¯§K cwieZ©b †Pv‡L 

co‡j A‡bK mgq wbg©vY Kv‡Ri cÖwµqvq cwieZ©b Avb‡Z nq| 



g„wËKv cÖhyw³ we`¨vi mxgve×Zv 

 (v) †h‡nZz ¯’vb I MfxiZv †f‡` gvwUi ˆewk‡ó¨ wewfbœZv 

cwijw¶Z nq †m‡nZz GK RvqMvi gvwU cix¶vi djvdj Ab¨ 

RvqMvq e¨envi Kiv SzuwKc~Y©| 

(vi) †Kv‡bv ¯’v‡bi m¤ú~Y© gvwU‡KB j¨ve‡iUwi‡Z wb‡q cix¶v 

Kiv hvq bv| ZvB cÖ‡KŠkjxMY‡K G †¶‡Î cÖwZwbwaZ¡Kvix 

bgybvi Dci wbf©i Ki‡Z nq hv †Kv‡bv †Kv‡bv †¶‡Î mwVK 

bvI n‡Z cv‡i| 

(vii) gvwU mvaviY cxob-weK…wZ m¤úK© †g‡b P‡j bv| Zv 

w¯’wZ¯’vcKZvi m~Î gvwU msµvšÍ mgm¨v mgvav‡b cÖ‡qvM Kiv 

hvq bv| 



g„w³Kv‡K wb‡Pi c×wZ¸‡jvi mvnv‡h¨ †kªwYweb¨vm Kiv n‡q 

_v‡K| h_v : 

g„wËKvi ‡kÖwYweb¨vm c×wZ 

  (i) KYvi AvKv‡ii Dci wbf©i K‡i †kªwYweb¨vm  

  (ii) MÖš’b ˆkjxi Dci wfwË K‡i †kªwYweb¨vm  

  (iii) nvBI‡q wimvP© †evW© †kªwYweb¨vm  

  (iv) BDwbdvBW †kªwYweb¨vm 



KYvi AvKvi wfwËK ‡kÖwYwefvM 

KYvi AvKv‡ii Dci wfwË K‡i gvwU‡K `yB fv‡M fvM Kiv nq| 

h_v : 

(1) †gvUv `vbv gvwU (Coarse grained Soil) 

(2) m~² `vbv gvwU    (Fine grained Soil) 



web¨v‡mi DcwfwË K‡i †gvUv `vbv gvwU‡K wbgœewY©Z 

Dcv‡q fvM Kiv nq : 

(1) myweb¨¯Í (Well Graded) 

(2) mgZv‡j web¨¯Í (Uniform Graded) 

(3) wew”Qbœ web¨vm (Gap Graded) 

(4) Aweb¨šÍ (Poorly Graded) 



gvwUi mvaviY ag©vewj 

myweb¨¯ Í (Well Graded): ‡h gvwUi KYv¸‡jv †gvUv n‡Z m~² 

ch©šÍ GKwU wbw`©ó µg nv‡i mw¾Z _v‡K| 

mgZv‡j web¨¯Í (Uniform Graded): †h gvwUi mg¯Í KYv 

GKB AvKv‡ii| 

wew”Qbœ web¨vm (Gap Graded): †h gvwU‡Z mgZv‡ji †gvUv 

KYv I mgZv‡ji m~²KYv wgwkªZ _v‡K|  

Aweb¨šÍ (Poorly Graded): †h gvwUi KYv myweb¨¯Í bq| 



KYvi AvK…wZi Dci wfwË K‡i †gvUv `vbv gvwU‡K 

wbgœewY©Z †kªwY‡Z wef³ Kiv nq : 

(1) †MvjvKvi 

(2) †KvYvKvi 

(3) Dc-†MvjvKvi  

(4) Dc-†KvYvKvi  



g„wËKvi MVb KvVv‡gvi Dci wfwË K‡i †kªwYwefvM  

(1) GKK `vbvi MVb 

(2)  †gŠPvKvi MVb 

(3)  cyÄxf~Z MVb 

(4)  we¯„ÍZ MVb 

(5)  wgkª MVb 



gvwUi gvV mbv³KiY 

   (1)  `yB Av½y‡ji gv‡S bvovPvovi gva¨‡g | 

 (2)  ï®‹ kw³ cix¶v |  

   (3) SuvKzwb cix¶v |  

     (4)  bg¨Zv cix¶v |  

 (5) bgybvi †jB‡K Qwo‡q ïKv‡Z w`‡q |  

 (6) cvwb‡Z †Q‡o | 

 (7) w_Zv‡bv cix¶v |  

  (8) Uvd‡bm †U÷ |  



(K) `yB Avs¸‡ji gv‡S wb‡q Nlv †`Iqv  (L) ï®‹ kw³ cix¶v 

SuvKzwb cix¶v bg¨Zv cix¶v  

(K) cvwb‡Z †Q‡o (L) w_Zv‡bv cix¶v  



gvwUi mvaviY ag©vewj 

gvwUi D‡jøL‡hvM¨ ag©¸‡jv‡K wbgœwjwLZ †kªwY‡Z fvM Kiv hvq : 

†fŠZ ag© (Physical Properties) 

m~PK ag© (Index Properties) 

J`K ag© (Hydraulic Properties) 

k³, big, wkw_j, `„pxf~Z 

¯^iÜZv, duvKv As‡ki AbycvZ, m¤ú„³Zvi gvÎv 

†f`¨Zv, wQ`ªw¯’Z cvwbi Pvc, Kvh©Kix Pvc 



evwoi KvR 

(1) Geotechnical Enginering Kv‡K e‡j?  

(3) AASHO, ASTM, MIT, BSTI  Gi c~Y© kã †jL| 

(2) wRIjwRK¨vj mvB‡Kj Kx?  

(4) SW, GW, SP  I  GP- Gi A_© Bs‡iwR‡Z †jL| 

(5) Cohesive Ges Non-cohesive soil ej‡Z Kx eySvq? 

(6) gvwUi Kvh©Kix AvKvi ej‡Z Kx eySvq ? 

(7) SW g„wËKv ej‡Z Kx eySvq?  

AwZ mswÿß cÖkœ 



 (8) cyi‡KŠk‡ji †Kvb †Kvb †¶‡Î g„wËKv cÖ‡KŠk‡ji e¨envi Av‡Q?  

A_ev,wRI‡UKwbK¨vj BwÄwbqvwis Gi cÖv‡qvwMK †¶Î¸‡jv D‡jL Ki| 

(9) gv‡V gvwU mbv³KiY c×wZ¸‡jvi bvg wjL| 

 (10) myweb¨v Í̄ g„wËKv Kx ? ev, Well Graded Soil ej‡Z wK 

eySvq? 

(11) BwÄwbqv‡ii g‡Z g„wËKv Kx?  

(12) g„w³Kvi †kÖwYweb¨vm c×wZ¸‡jv Kx Kx? 

(13) gvwUi mvaviY ag©¸‡jvi bvg wjL|  

AwZ mswÿß cÖkœ 



(1) g„wËKv cÖ‡KŠkjMZ mxgve×Zv¸‡jv Kx Kx? 

(2) g„wËKvi MVb KvVv‡gvi Dci wfwË K‡i g„wËKvi †kÖwYwefvM †jL| 

(3) w_Zv‡bv cix¶v w`‡q gvwU kbv³Ki‡Yi c×wZwU Av‡jvPbv Ki| 

(4) gvwUi gvV mbv³KiY cix¶v¸‡jvi bvg wjL|  

(5) gvwUi J`K ag©¸‡jv (Hydraulic Propertis) wjL| 

(6) gvwUi †kªwYwefvM c×wZ¸‡jvi bvg wjL| 

(8) MVb cÖK…wZ Abymv‡i gvwUi †fŠZ ag©¸‡jvi bvg wjL| 

(7) gvwUi SuvKzwb cix¶v (Dilatany test) ej‡Z Kx eySvq? 

mswÿß cÖkœ 



iPbvg~jK cÖkœ 

(2) g„wËKv cÖhyw³we`¨vi mxgve×Zv¸‡jv Av‡jvPbv Ki| 

(3) g„wËKv ev gvwUi gvV mbv³KiY cix¶v¸‡jv eY©bv Ki|   

A_ev, Kvh©‡¶‡Î g„wËKv mbv³Ki‡Yi wewfbœ cix¶v¸‡jv Av‡jvPbv Ki|  

A_ev, GKRb cÖ‡KŠkjx gvV ch©v‡q KvR Kivi mgq Kx Kx Dcv‡q gvwU kbv³ 

Ki‡e, Zv eY©bv Ki|  

(4) cÖ‡KŠkj Kv‡Ri †Kvb †Kvb †¶‡Î g„wËKv cÖ‡KŠkj we`¨vi e¨envi Av‡Q- 

e¨vL¨v Ki|  

A_ev, g„wËKv cÖ‡KŠk‡ji cwiwa¸‡jv Kx Kx?   

A_ev, wRI‡UKwbK¨vj BwÄwbqvwis Gi cÖ‡qvwMK †¶Î¸‡jv D‡jL Ki| 

(1) wmwfj BwÄwbqvwis Kv‡Ri †¶‡Î wRI‡UKwbK¨vj BwÄwbqvwis Abykxj‡bi    

cÖ‡qvRb †Kb e¨vL¨v Ki ?  



welq e¯ ̀

Aa¨vq -02 

wRI‡UKwbK Gi †gŠwjK aviYv 



 

 

 

wØZxq Aa¨vq gvwUi cÖv_wgK msÁv I mnR cix¶v 



cÖv_wgK wKQz msÁv  

†h †Kvb gvwU wewfbœ ai‡bi KwVb `vbvi mgš^‡q MwVZ Ges G `vbv¸‡jvi 

Pvwicv‡k¦© Avevi f‡qW we`¨gvb _v‡K| G f‡qW evZvm Ges cvwb, ïaygvÎ evZvm 

wKsev ïaygvÎ cvwb Øviv c~Y© _vK‡Z cv‡i| 

† 

wPÎ : gvwUi g‡a¨ cvwb I evZv‡mi Ae¯’vb 

            duvKv RvqMv (Vv) 

               Vv = Va +Vw    
g‡Y †iL 



† 

wPÎ : gvwUi g‡a¨ cvwb I evZv‡mi Ae¯’vb 

gvwU‡Z Dcw¯’Z cvwbi cwigv‡Yi Dci wfwË K‡i gvwU‡K wZb fv‡M wef³ Kiv 

nq| h_v :  

(i) Fully saturated Soil .  

(ii) Partially saturated Soil.  

(iii) Dry Soil .  

 

 

wPÎ-(K) m¤ú~Y© m¤ú„³ gvwUi †ÿ‡Î duvKv As‡k cvwb w`‡q fwZ© A_©vr Vv = Vw   

wPÎ-(L) AvswkK m¤ú„³ gvwUi †ÿ‡Î duvKv As‡k cvwb I evZvm w`‡q fwZ© A_©vr Vv = Va + Vw   

wPÎ-(M) ï®‹ gvwUi †ÿ‡Î duvKv As‡k evZvm w`‡q fwZ© A_©vr Vv = Va   

 

(m¤ú~Y© m¤ú„³ gvwU) 

(AvswkK m¤ú„³ gvwU) 

(ï®‹ gvwU)  

jÿ¨ Ki: 



Fully saturated soil : hw` gvwUi KYvi gv‡S duvKv 

(Void) Ask¸‡jv cy‡ivcywi cvwb Øviv c~Y© _v‡K Z‡e †m 

gvwU‡K m¤ú~Y© m¤ú„³ gvwU e‡j| 

(wPÎ : m¤ú~Y© m¤ú„³ gvwU 

m¤ú„³ n‡j  Vv = Vw    

g‡Y †iL 

Vv 



Partially saturated soil: hw` gvwU KYvi gv‡Si duvKv 

Ask¸‡jv AvswkK cvwb Ges AvswkK evZvm Øviv c~Y© _v‡K Z‡e 

†m gvwU‡K AvswkK m¤ú„³ gvwU e‡j| 

(wPÎ-2 : AvswkK m¤ú„³ gvwU 

AvswkK m¤ú„³ n‡j  Vv = Vw+Va    

g‡Y †iL 

wPÎ-1  



Dry soil : hw` gvwU KYvi gv‡Si duvKv Ask¸‡jv m¤ú~Y© 

evZvm Øviv c~Y© _v‡K Z‡e †m gvwU‡K ï®‹ gvwU e‡j| 

(wPÎ-2: ï®‹ gvwU 
ï®‹ gvwU n‡j  Vv = Va    

g‡Y †iL 

wPÎ-1  



†h wP‡Îi mvnv‡h¨ gvwUi Dcv`vb A_©vr KwVb, evZvm Ges cvwb‡K IRb 

I AvqZ‡bi gva¨‡g cÖKvk Kiv nq Zv‡K †dR WvqvMÖvg e‡j|  

† 

‡dR WvqvMÖvg `yB cÖKvi| h_v : 

(wPÎ : ‡dR WvqvMÖvg  

†dR WvqvMÖvg (Phase Diagram) :  

(i) Two phase diagram.  

(ii) Three Phase diagram.  



Two Pahase Diagram : hw` gvwUi bgybvq KwVb Ask I 

evZvm A_ev KwVb Ask Ges cvwb  _v‡K Z‡e †m gvwU‡K †h 

wP‡Îi mvnv‡h¨ cÖKvk Kiv nq Zv‡K Uz-†dR WvqvMÖvg e‡j| 

(wPÎ : (K) ï®‹ gvwU (wPÎ : (L) m¤ú„³ gvwU 

KwVb Ask + cvwb  KwVb Ask + evZvm  



wPÎ- : gvwUi wÎ-`kv wPÎ 

Three Phase Diagram : hw` †Kvb gvwUi bgybvq 

KwVb, cvwb Ges evZvm GB wZbwU Dcv`vbB we`¨gvb _v‡K 

Z‡e †m gvwU‡K †h wP‡Îi mvnv‡h¨ cÖKvk Kiv nq Zv‡K w_ª 

†dR WvqvMÖvg e‡j| 

 

cv‡k ¦©i wP‡Î KwVb Ask, cvwb 

Ges evZvm GB wZbwU 

Dcv`vbB we`¨gvb  

jÿ¨ Ki: 



wPÎ- : gvwUi wÎ-`kv wPÎ 

Three Phase Diagram Gi wPÎ Gu‡K wewfbœ Ask 

†`LvI  Ges Dnv‡`i bvg wjL | 

Vv = f‡q‡Wi AvqZb 

Vv 

V = †gvU AvqZb 

W = †gvU IRb 

Va = evZv‡mi AvqZb 

Ws = KwVb As‡ki IRb| 

Wa = evZv‡mi IRb 

Vw = cvwbi AvqZb 

Ww = cvwbi IRb 

Vs = KwVb As‡ki AvqZb 

wPÎ- : gvwUi wÎ-`kv wPÎ 



wKQz msÁv I m~Î 

(K) f‡qW †iwkI  

(L) ¯^iÜ«Zv  

(M) m¤ú„³Zvi gvÎv  

(N) cvwbi cwigvY  

(O) †gvU GKK IRb  

(P) ï®‹ GKK IRb  

(Q) m¤ú„³ GKK IRb  

(R) KwVb As‡ki GKK IRb  

(S) Av‡cw¶K ¸iyZ 



bgybv g„wËKvi f‡qW As‡ki AvqZb (Vv) Gi  mv‡_  KwVb  As‡ki  

AvqZ‡bi  (Vs) AbycvZ‡K  f‡qW †iwkI e‡j| G‡K e A¶i Øviv 

cÖKvk Kiv nq|  A_©vr  

mPivPi †Kvb gvwUi f‡qW †iwkI 1-Gi Kg nq| †gvUv `vbv gvwUi 

f‡qW †iwkI m~²`vbv gvwUi f‡qW †iwkI n‡Z Kg nq|  

( K ) f‡qW †iwkI (Void Ratio) : 



bgybv g„wËKvi f‡qW As‡ki AvqZ‡bi (Vv) Gi mwnZ †gvU 

AvqZ‡bi (V) Gi AbycvZ‡K e‡j c‡ivwmwU | G‡K n A¶i 

Øviv cÖKvk Kiv nq Ges GUv mvaviYZ kZKiv nv‡i cÖKvk Kiv 

nq|                                 

A_©vr 

(L) ¯^iÜ«Zv (Porosity) : 

Gi gvb memgq 1 Gi Kg nq| 



(M) m¤ú„³Zvi gvÎv (Degree of Saturation) :  

bgybv g„wËKvq cvwbi AvqZ‡bi (Vw) mv‡_ †gvU f‡q‡Wi 

AvqZ‡bi (Vv) AbycvZ‡K wWwMÖ Ad †mPz‡ikb (Sr) e‡j| 

G‡K S ev Sr Øviv wb‡`©k Kiv nq Ges kZKiv nv‡i cÖKvk 

Kiv nq| A_©vr  

Sr = 0 n‡j gvwU‡K ï®‹ gvwU e‡j| 

Sr = 100 n‡j gvwU‡K m¤ú~Y© m¤ú„³ ev ïay m¤ú„³ gvwU e‡j| 

Sr = Gi 0 †_‡K 100-Gi wb‡P D³ gvwU‡K AvswkK m¤ú„³ gvwU ejv nq| 



†Kvb gvwUi bgybvi †gvU IRb ( W ) Ges †gvU AvqZ‡bi (V)  
AbycvZ‡K †gvU GKK IRb e‡j| G‡K  Øviv cÖKvk Kiv nq| A_©vr 

(N) cvwbi cwigvY (Water Content) :  

†Kvb gvwUi bgybvq Aew¯’Z cvwbi IR‡bi (Ww) mv‡_ ï®‹ IR‡bi 

(WS) AbycvZ‡K cvwbi cwigvY e‡j Ges GUv kZKiv nv‡i cÖKvk 

Kiv nq Ges  Øviv wb‡`©k Kiv nq|  

MvwYwZKfv‡e 

(O) †gvU GKK IRb (Bulk Unit Weight) :  



†Kvb gvwUi bgybvi ï®‹ IR‡bi ( WS ) mv‡_ AvqZ‡bi  (V ) 
AbycvZ‡K  ï®‹ GKK IRb e‡j| G‡K  d Øviv cÖKvk Kiv nq| 

  A_©vr  

 

(P) ï®‹ GKK IRb (Dry Unit Weight) :  

(Q) m¤ú„³ GKK IRb (Saturated Unit Weight) :  

†Kvb gvwUi bgybv c~Y© m¤ú„³ Ae¯’vq †gvU ( Wsat ) IR‡bi  

mv‡_ †gvU AvqZ‡bi ( V ) AbycvZ‡K m¤ú„³ GKK IRb 

e‡j| G‡K sat Øviv cÖKvk Kiv nq|A_©vr 



gvwUi KwVb  As‡ki IRb  ( WS ) I  KwVb  As‡ki  

AvqZ‡bi  (Vs) AbycvZ‡K  KwVb  As‡ki GKK IRb 

e‡j| G‡K s Øviv cÖKvk Kiv nq|KwVb As‡ki GKK 

IRb   

(R) KwVb As‡ki GKK IRb (Unit Weight of Solids):  



 4C  ZvcgvÎvq cvwbi Zzjbvq †Kvb gvwUi KwVb Ask 

KZ¸Y fvwi Zv‡K H gvwUi Av‡cw¶K ¸iyZ¡ e‡j| A_ev 

4C ZvcgvÎvq cvwbi GKK AvqZ‡bi IR‡bi Zzjbvq 

†Kv‡bv e¯`i GKK AvqZ‡bi IRb hZ¸Y Zv‡K H e¯`i 

Av‡cw¶K ¸iyZ¡ e‡j | G‡K 'G' A¶i Øviv cÖKvk Kiv 

nq| A_©vr  

(S) Av‡cw¶K ¸iyZ¡ (Specific Gravity of Solids) :  

4C ZvcgvÎvq cvwbi GKK IRb  

w  = 1 MÖvg/ wmwm w    = 1000 †KwR/ Nb wg. 



cÖvK…wZK gvwUi Av‡cw¶K `„pve×Zv wbY©‡qi Rb¨ Av‡cw¶K NbZ¡ 

e¨envi Kiv nq| me©vwaK AvjMv Ae ’̄vq duvKv As‡ki AbycvZ (emax) 

Ges gvwUi cÖvK…wZK duvKv As‡ki AbycvZ (e) Gi cv_©‡K¨i mv‡_ 

me©vwaK AvjMv Ae ’̄vq duvKv As‡ki AbycvZ Ges me©vwaK `„pve× 

Ae ’̄vq duvKv As‡ki Abycv‡Zi (emin) cv_©‡K¨i AbycvZ‡K Av‡cw¶K 

NbZ¡ e‡j| G‡K Id Øviv cÖKvk Kiv nq|      

A_©vr-  

NbZ¡ m~PK (Denstity Index/RelativeDensity) :  

me©vwaK AvjMv Ae ’̄v †Kvb gvwUi Id -Gi gvb k~b¨ Ges me©vwaK 

`„pve× Ae ’̄vq †Kvb gvwUi Id Gi gvb 1. 



AwZ mswÿß 

1| gvwUi wÎ-`kv wPÎ Kv‡K e‡j ? 

2| g„wËKvi ï®‹ GKK IRb Kv‡K e‡j ? 

3| g„wËKvi †dR WvqvMÖvg Kv‡K e‡j ? 

4| f‡qW †iwkI Kx ? 

5| c‡ivwmwU ej‡Z Kx eySvq ? 

6| Water Content Kv‡K e‡j ? 

9| wWwMÖ Ad †mPz‡ik‡bi msÁv wjL| 

A_ev m¤ú„³Zvi gvÎv ej‡Z wK eySvq ? 

10| AvqZwbK NbZ¡ ej‡Z Kx eySvq ? 

11| g„wËKvi wbgw¾Z GKK IRb Kx ? 

12| m¤ú„³ GKK IRb ej‡Z Kx eySvq? 

7| f‡qW †iwkI  Ges c‡ivwmwUi gv‡S m¤úK©wU wjL|  

8|m¤ú„³Zvi gvÎv KLb 1 nq KLb 0 (k~b¨) nq? 

evwoi KvR 



6| gvwUi bgybvwU ï®‹ n‡j Sr = ? | 

7| gvwUi bgybvwU m¤ú~Y© m¤ú„³ ev ïay m¤ú„³ n‡j Sr = ? 

2| †dR WvqvMÖvg KZ cÖKvi ?  

1| d uvKv RvqMvq GK m‡½ KqwU Dcv`vb _vK‡Z cv‡i ? 

3| m¤ú~Y© m¤ú„³ gvwUi †ÿ‡Î Void As‡k KqwU Dcv`vb _vK‡Z cv‡i ? 

4| AvswkK m¤ú„³ gvwUi †ÿ‡Î Void As‡k KqwU Dcv`vb _vK‡Z cv‡i ? 

5| ï®‹ gvwUi †ÿ‡Î Void As‡k KqwU Dcv`vb _vK‡Z cv‡i ? 

AvR‡Ki cvV †_‡K wKQz cÖkœ 



welq e¯ ̀

Aa¨vq -02 

MvwYwZK mgm¨v I e¨envwiK 



 

 

 

wØZxq Aa¨vq gvwUi cÖv_wgK msÁv I mnR cix¶v 

MvwYwZK mgm¨v I e¨envwiK 



(K) f‡qW †iwkI  

(L) ¯^iÜ«Zv  

(M) m¤ú„³Zvi gvÎv  

(N) cvwbi cwigvY  

(O) †gvU GKK IRb  

(P) ï®‹ GKK IRb  

(Q) m¤ú„³ GKK IRb  

(R) KwVb As‡ki GKK IRb  

(S) Av‡cw¶K ¸iyZ 

MvwYwZK mgm¨vq e¨eüZ m~Î mg~n 



MvwYwZK mgm¨vq e¨eüZ m~Î mg~n 



  eo cÖ‡kœi Rb¨ wKQz bgybv AsK 



mgvavb : 



mgvavb : 

mgm¨v -02: 



  GB Aa¨v‡qi e¨envwiK 

Experiment Name -01 : Determination of Water 

Content of Soil by Oven Drying Method. 

cix¶vi bvg-01 : Pzwjø‡Z  ïKv‡bv c×wZ‡Z gvwUi bgybvi 

Av`ª©Zv wbY©q| 

Experiment Name-02 : Determination 

specific gravity by pycnometer method. 

cix¶vi bvg : wcK‡bvwgUv‡ii mvnv‡h¨ g„wËKvi Av‡cw¶K 

¸iyZ¡ wbiƒcY  



 W2 =   wfRv gvwU + evwU  = 58 MÖvg 

 W3 =   ïKbv gvwU + evwU  = 48 MÖvg (     ) 

( W2    W3 ) = 
wfRv gvwU  ïKbv gvwU  = 10 MÖvg 

cvwb ( W2    W3 ) = = 10 MÖvg 

 W3 =   ïKbv gvwU + evwU = 48 MÖvg 

+ evwU W1 = = 12 MÖvg 

( W3    W1 ) = ïKbv gvwU  = 36 MÖvg 

(     ) 



wnmve Kivi c×wZ 



wnmve Kivi cØwZ 



https://www.youtube.com/watch?v=RGg_0ibityQ 

Link for Determination of Water Content 

of Soil by Oven Drying Method. 

Link for Determination of Water Content 

of Soil by Oven Drying Method. 

https://www.youtube.com/watch?v=_3gAuLIdFww 

https://www.youtube.com/watch?v=RGg_0ibityQ


mgm¨v-1 : GKwU m¤ú„³ gvwUi bgybvi Rjxq As‡ki cwigvY 45% Ges 

Av‡cw¶K ¸iyZ¡ 2.69 n‡j e, n, d Ges sat wbY©q Ki|  

iPbvg~jK cÖ‡kœi Rb¨ MvwYwZK mgm¨v 

mgm¨v-2 : GKwU gvwUi bgybvi Rjxq Ask 15% Ges AvqZwbK GKK 

IRb 2000Kg/m3. Ges Av‡cw¶K ¸iyZ¡ 2.65 n‡j d, e, n Ges Sr wbY©q Ki|  

mgm¨v-3 : GKwU gvwUi bgybvi IRb 3.02 †KwR| AvqZb 1.45  10–3 

NbwgUvi Pzwj‡Z ïKv‡bvi ci IRb n‡jv 2.25 †KwR| hw` Av‡cw¶K ¸iyZ¡ 

2.67 nq, Z‡e AvqZwbK GKK IRb, Rjxq Ask Ges m¤ú„³ Zvi gvÎv 

wbY©q Ki|  



D`vniY-4 : GK LÛ g„wËKv bgybvq kZKiv Rjxq As‡ki cwigvY 30% Ges 

G = 2.65. D³ bgybvi AvqZb Ges IRb h_vµ‡g 500 wm. wm. Ges 750 gm 

n‡j evwni Ki| (K) wfRv GKK IRb (L) ï®‹ GKK IRb (M) I‡qW 

†iwkI (N) c‡ivwmwU (O) m¤ú„³Zvi gvÎv|  

D`vniY-5 : GKwU g„wËKv bgybvi AvqZb 0.001 NbwgUvi Ges cÖvK…wZK Ae ’̄vq 

IRb 1.75 kg. m¤ú„³Zvi gvÎv 61.4%| bgybvwU‡K 105C Zvc gvÎvq ïKv‡bvi 

ci cvIqv †Mj 1.45kg| bgybvwUi Void Ratio, Porosity, Dry Density, Saturated 

Unit Weight and Water Content evwni Ki| Gs = 2.65 

D`vniY-6 : m¤ú~Y©iƒ‡c m¤ú„³ 140 MÖvg bgybv g„wËKvi AvqZb 65 Nb 

†mw›UwgUvi| D³ bgybv‡K Pzwj‡Z ïKv‡bvi ci AweKj AvqZ‡b ï®‹ Ae¯’vq 

114 MÖvg cvIqv †Mj| D³ g„wËKvi (K) Av‡cw¶K ¸iyZ¡ (L) f‡qW †iwkI 

(M) c‡ivwmwU I (N) ï®‹ GKK IRb wbY©q Ki|  



welq e¯ ̀

Aa¨vq -03 

gvwUi KYvi AvKvi 



 

 

Z…Zxq Aa¨vq gvwUi KYvi AvKvi 

¸iæZ¡c~Y© wKQz msÁv  gvwUi hvwš¿K we‡k ølY c×wZ :  

Pvjywb we‡kølY  

gvwUi KYvi AvKvi we‡køl‡Y †÷vKm Gi m~Î  

MvwYwZK mgm¨v  



¸iæZ¡c~Y© wKQz msÁv 

m~PK ag© : 

g„wËKvi †h a‡g©i ev wbw`©ó ˆewk‡ó¨i wfwË‡Z Zv‡`i ci¯ú‡ii 

g‡a¨ cv_©K¨ wbiƒcY Kiv nq, Zv‡K g„wËKvi m~PK ag© e‡j| 

†hgb : c‡ivwmwU, f‡qW †iwkI, Av`ª©Zvi cwigvY, NbZ¡, 

Av‡cw¶K ¸iyZ¡, AvqZwbK NbZ¡, m¤ú„³ GKK IRb, 

m¤ú„³Zvi gvÎv, BZ¨vw` gvwUi m~PK ag©| 

m~PK ag© `yB cÖKvi| h_v 

(1) gvwUi `vbvi ag© (AvKvi, Dcv`vb BZ¨vw`)| 

(2) gvwUi GwMÖ‡MU ag© (c‡ivwmwU, f‡qW †iwkI, GKK IRb,  

Av‡cw¶K ¸iyZ¡, NbZ¡, BZ¨vw`|) 



gvwUi   KYvi   AvKvi   wbY©‡qi  c×wZ‡K  hvwš¿K  we‡kølY  e‡j|  

gvwUi hvwš¿K we‡k ølY c×wZ : 

(1) Pvjywb we‡kølY (Sieve analysis)  

(2) Zjvwb we‡kølY (Sedimentation analysis) 

†gvUv `vbvi gvwUi ‡ÿ‡Î A_©vr 0.075mm I Z`‡c¶v eo 

AvKv‡ii gvwUi KYvi ‡ÿ‡Î Pvjywb we‡kølY cª‡hvR¨ | 

m~² `vbvi gvwUi ‡ÿ‡Î A_©vr 0.075mm Gi †QvU AvKv‡ii 

gvwUi KYvi ‡ÿ‡Î Zjvwb we‡kølY cª‡hvR¨ | 

†gvUv `vbvi gvwUi we‡køl‡Yi c×wZ `yBwU  

(i) Pvjywb we‡kølY (Sieve analysis) 

(ii) wm³ we‡kølY (Wet analysis) 

gvwUi hvwš¿K we‡kølY : 



Pvjywb we‡kølY (Describe Sieve Analysis)  

†gvUv `vbvi gvwU †P‡j wewfbœ AvKv‡i c„_K Kivi c×wZ‡K 

Pvjywb we‡klY e‡j|  

Pvjywb we‡køl‡Y wewfbœ Av`‡k©i Pvjywb e¨eüZ nq| †hgbÑ (i) 

ASTM (ii) B.S Pvjywb (iii) IS Pvjywb BZ¨vw`| 

 KZ¸‡jv c¨v‡bi mvnv‡h¨ Pvjywb MwVZ|  

 G c¨v‡bi Zjv¸‡jv mgfv‡e we¯Í…Z wbw`©ó AvKv‡ii wQ`ªhy³| 

 Pvjywb¸‡jvi †¶‡Î µgvš^‡q †QvU AvKv‡ii Pvjywb¸‡jv 

wb‡Pi w`‡K ¯’vcb Kiv nq | 

 Pvjywb †m‡Ui Dc‡i wQ`ªnxb XvKbv Ges wb‡P wQ`ªnxb c¨vb 

w`‡Z nq  



ï®‹ Pvjywb we‡køl‡Yi avc mg~n  

STEP-1 

STEP-3 

STEP-2 

STEP-4 



‡gvUv `vbvi gvwU A_©vr evwj Ges MÖv‡fj gvwUi Rb¨ Pvjywb we‡kølY   

e¨eüZ nq|  

(i) MÖ¨v‡fj (> 4.75mm) Ges  

(ii) evwj ( 0.075 mm Gi eo Ges 4.75mm Gi †QvU)| 

MÖv‡f‡ji Rb¨ e¨eüZ Pvjywbi AvKvi  

4.75mm, 10mm, 20mm, 40mm Ges 80mm 

evwji Rb¨ Rb¨ e¨eüZ Pvjywbi AvKvi  

4.75mm, 2.36mm, 1.18mm, 0.6mm, 0.30mm, 

0.15mm Ges 0.075mm 

Pvjywb we‡kølY `yB cÖKvi| 

(i) ï®‹ Pvjywb we‡kølY  (ii) wfRv Pvjywb we‡kølY  



gvwUi KYvi AvKvi we‡køl‡Y †÷vKm Gi m~Î  

(Mention and Derive Stokes Law)  

 Pvjywb we‡køl‡Yi mvnv‡h¨ m~²`vbvi gvwUi (0.075mm-Gi 

†QvU) KYvi AvKv‡ii hvwš¿K we‡kølY m¤¢e bq|  

 wfRv hvwš¿K we‡kølY (Wet Analysis) ev Zjvwb we‡køl‡Yi 

(Sedimentation analysis) mvnv‡h¨ m~²`vbvi gvwUi 

(0.075mm-Gi †QvU) gvwUi KYvi AvKvi we‡kølY Kiv nq| 



Stokes Law : 

Stokes Law , which gives the terminal velocity a 

small sphere settling in a fluid of infinite extent. 

When a small sphere settles in a fluid, its velocity 

first increases under the action of gravity,but the 

drag force comes into action and retards the 

velocity.After an initial adjustment period,steady 

conditions are attained and the velocity becomes 

constant.The velocity attained is known as 

terminal velocity. 

hLb GKwU †QvU †MvjK AvK„wZi KYv‡K GKwU Zi‡ji ga¨ w`‡q 

Dci n‡Z wb‡P w_wZ‡q ci‡Z †`Iqv nq, ZLb gnvKl©xq e‡ji 

cªfv‡e cÖ_‡g KYvwUi †eM e„w× cvq | wKš̀ †mB gyû‡Z© DaŸ©gyLx 

GKwU evav`vbKvix ej (FD) KvR K‡i hv KYvwUi †eM‡K evavMª¯’ 

K‡i |KYvwU cZ‡bi †Kvb GK mgq GB †eMwU w¯’i n‡q wb‡P ci‡Z 

_v‡K G‡KB ejv nq (Terminal velocity)| GwU †÷vKm 

Avwe®‹vi K‡ib ZvB Zvi bvg AYymv‡i Gi bvg nq †÷vKm j| 

KYvmg~n w_Zv‡bvi mgq G‡Z wZbwU ej KvR K‡i| 

KYvi IRb = W 
WªvM ej = 

FD 
cøeZv ej  = U 



†÷vKm Gi m~‡Î wKQz ¯^Ztwm× wbqg (Assumptions) 

(i) gvwUi KYvmg~n e„ËvKvi| 

(ii) mKj KYvi Av‡cw¶K ¸iyZ¡ mgvb| 

(iii) †gvUv `vbv¸‡jv m~² `vbvi Av‡MB w_wZ‡q co‡e| 

0.075mm- Gi †QvU AvKv‡ii gvwUi KYvi AvKvi 

wba©vi‡Yi †ÿ‡Î †÷vKm j cÖ‡hvR¨  



†÷vKm Gi m~Î g‡Z cvwb‡Z fvmgvb e„ËvKvi KYvmg~n w_wZ‡q co‡e 

Ges †h cÖvwšÍK †eM cÖvß nq Zv‡K KYvmg~‡ni fvimvg¨Zvi wfwË‡Z 

wnmve Kiv nq| KYvmg~n w_Zv‡bvi mgq G‡Z wZbwU ej KvR K‡i | 

KYvi IRb = W 

cøeZv ej  = U 

WªvM ej = FD 



hw` e„Ëxq KYvi e¨vmva © r, 

cÖvwšÍK †eM V, cvwbi mv›`ªZv 

(Viscocity)  Ges WªvM 

ej FD nq Z‡e, 

†÷vKm Gi m~Î ( Pjgvb ......) 



myZivs fvimvg¨Zvi wbqg Abyhvqx, 

GwU †÷vKm-Gi m~Î wnmv‡e cwiwPZ| (cÖgvwYZ) 

†÷vKm Gi m~Î ( Pjgvb ......) 



1 c‡qR = 104 KN – sec/m2 

D in mm  

G  is unit less . 

h in m 

 in  KN – sec/m2 

MvwYwZK mgm¨vq e¨eüZ m~Î mg~n 



  eo cÖ‡kœi Rb¨ wKQz bgybv AsK 



mgvavb :  





mgvavb : 



mgvavb we¯ÍvwiZ : 



      AwZ mswÿß cÖkœ 

1| g„wËKvi hvwš¿K we‡kølY Kx ? 

2| g„wËKvi hvwš¿K we‡kølY Kx Kx c×wZ‡Z Kiv hvq ? 

3| Pvjywb we‡kølY KZ cÖKvi I Kx Kx ? 

A_ev, gvwUi KYvi AvKvi we‡kølY c×wZ¸‡jv Kx Kx?  

4| Ô†÷vKm jÕ Gi Abygvb mZ¨¸‡jv Kx Kx ? 

5| gvwUi m~PK ag© Kx ? 

6| †÷vKm-Gi m~ÎwU wjL| 



        mswÿß cÖkœ 

1| m~PK ag© Kv‡K e‡j ? g„wËKvi m~PK ag©¸‡jv I Kx Kx ? 

3| gvwUi hvwš¿K we‡klY ej‡Z Kx eySvq? 

5| gvwU KYvi nvB‡WªvwgUvi we‡kølY c×wZ‡Z wWmcvwR©s 

G‡R‡›Ui KvR Kx? 

4| †÷vKm-Gi m~ÎwU †bv‡Ukb mn wjL| 

2| Pvjywb we‡kl‡Yi †¶‡Î wK wK mveavbZv Aej¤̂b Ki‡Z nq?  



iPbvg~jK cÖ‡kœi Rb¨ MvwYwZK mgm¨v 

mgm¨v-1 : 0.60 mm Ges 0.01 mm Gi g‡a¨ †Kvb gvwUi GKwU 

bgybv‡K 6m Mfxi w¯’i cvwbi GKwU U¨vs‡Ki cvwbi Z‡ji Dci †Q‡o 

†`qv nj| ¯’~j `vbv Ges m~² `vbv gvwUKYv w_ZvBqv co‡Z KZ mgq 

wb‡e| G = 2.66 Ges  = 0.01 c‡qR| 

mgm¨v-2 : 0.6 mm AvKv‡ii KYvwewkó GKwU gvwUi bgybv‡K GKwU 

U¨vs‡Ki w¯’i cvwbZ‡ji Ici ivL‡j U¨vs‡Ki Zjvq w_wZ‡q co‡Z 

mgq jv‡M 20 †m‡KÛ| G = 2.65,  = 0.01 c‡qR n‡j cvwbi 

U¨vs‡Ki MfxiZv wbY©q Ki| 



ab¨ev` 


