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6(eo(oczfmi Adlaps -
(i) the topoqaghfc  maps [ topo Sheets thwrporated  with
caeoloc,tcal thgormations , Suth 03 their Stitke dip , wldth et.-

ane cclled qeologleal Mafs:
(i) Glootoglial  map plays 0 ltal vole i mibtag [quortnying

Operation and & Servis as a valuable tool for &
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@ H«acmcxw(ocattal maps : G[eotoc]rca.l maps L'n(.orFomr&
with cafound waber  detnlls:

@ lontouwy” mays * Maps wlth elevation detalls -
© Sott maps + Maps with Sofl dotalls -
Applicattons &
(i) Geologial Maps 46d  appuiation  (n quamytng {mmm%
Dw;mm 10 0[[10&‘ monerals SQLLQSSfuLL\.‘ & Pmb“tau'-l‘
(i) H‘jd'iocjoolncl{ud maps find applitations o (omt(ﬂa
%wund waker Sources for warer suppiy ijug,
(&) Contour wmaps fend applications 6 bmw;‘mi ¢levation
detatls  Tequired for .Lo,q(vw\ ("Pcl{nas , tonstrutifon of,

Toud ways th hils, etces)
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UU) Sotl maps .ﬁmd applécation th kmow('m] sofl t'JFq‘S/

' cull bagenlng  Styult wyes:
voquired 4or  dound cdion desiyp ef Ctv MJ nq

Atettude of Beds -

the akfude o beds & exprossed by thetr strtce and

Hoplang

&ddw& / Torraation

oL ol Ar
The dt'P direction ord stlke diretiton 4@ “‘P

True df[) -
The dtf fneasured & & dévetiton , at rPcdht ana(os

to e Suike dfrouion §  called tup dflo.

fppaent dip &~

The dép measwred t any other direion other
than +hp  trug ch dérettton U coulled Aﬁmanr ch 7
whith & QSSth'aLOT (s than the true dCP-
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S(uml of Serurtwres — folds -

Folds e wavy undutattons  develvped 0 untry nows,

whonevoy the rc?t'on I SubJaLtad to Sevore Prossura /gmsg.

RN, ST
= L TL
B i 7
)~ Odost  gormation -
) - Youngese formation °

Afeer  deformution /

folded Metamorphie Yocks:

The Sies 66 o fold / the duowh of roues bods lc‘imi B’n

any  tvest  and cth op the ad}amne trowjhs on ¢lther stde.
¢ calied @ lLmb-

s of fold -

Tt & ihe déreution 6 lne about whith the fold ©
bent  on @ther sido -
Axtar Plane i-

e  plane whith dddes the goid Bto two equat halves
& kmown a8 TS pxgal rfane

— .
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Prtol Plane (or) Plang . a PR

Horizontal Plans

@ — Dldor ®ed, @ — Ywm&cr st bed-

M(d{f\e

0 —% Older Bed

= Younqer most bed
@-—s; Youmau mog bed @ g
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Teovtonfeal Totd

Tiowtnieal
fold-

Rocumbant Told

theveon  Tolds ‘
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Folds e wawy undulations  developad € tountry voces

. i " sure
whonevey the ve,c‘mn ts subngd D Severg rmg /

otresd -

pate of fold -

Tt & the diveion of 4e AbOUE whith the god &

bony 00 efther stde-

pxial Plane ¥ R

) old h
Te & the plane dtvédes the 4

halves 18 Known as s oxtal plane-

’RJFQ} ef feld 2~

7) Pniiciine g b iR

& e bgw w’hl’

nifeine ] i
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. »
ihe
T Sctmh'm, H ol e i

@ Szjndfne s o foid .
© e s of e fos ane doppinq

ealh other

© Pfoiress?wifj 4

ey Bﬁ wyvekure 06

towords

) ards
oumder bods ot tocd

the pld-
the
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E) &Jmmetma( Oo(d.
s o gotd o whtt

h the axial F[ano (t
NI
and both the Lmbs have

the &9me
psent fa[.(tj vereieal

amount 0f il

W ) Asximmetrt’ca( .bo[d
In Stdmwtefncal ﬁo[d
[ane nevev mmams

¢ Umbs have unequal d«‘rg.

[wﬁmher antldnt /

vertfeal
Sqndme) dhe oxtal i

8o bth th

) Pnifclinofum ¥ N
)O antfcline whith o nwmber 8 MY
)

aVlﬂr,Lfvwrfu,m :
a nckinorium
) S

A jﬂﬂj‘@ Sltﬂdbn@

dovetopad & catted &
gawndan& ﬁotds are. f°

G whith 2 number 0

ULNDT
8L8ndfwoﬂoum'
Queriurned fotd

A dold it whith

vo be rolpted and wmptetew,
& catted pwrfurned folds

)

one  of the Lmbs apFewrS

evoriwrned from (B

normak Posf’ﬂ‘on j
In/ 'fhtS b@ld, peth the

SM dcrection

ifmnbs dfP tow ovds

{he

LECTURE NOTES

8|Page

CE6301 ENGINEERING GEOLOGY



SRIVIDYA COLLEGE OF ENGG &TECHNOLOGY LECTURE NOTES

q) Tan fold i
If , fn ant‘ foud both the lembs are everfurned,

e Samp assumes  the Shape 66 a fon and  Bmown as

fon fou

) Tsoctinal foid
Tp both the limbs @©f O god have the same

YR ted am
amount of dfp towords Same deveceton, ¢ € cal

Soclinal fo [d

’ﬁ) Recumbent fold +

¢ horfzontal
: a fpold 15 NoT )
If  the axal plane 66 f

9 & (alled vewmbent fotd+
) Chevren fold -

1 the crosts  ond trom}hs
doscrfbed 08 chevron 4

of @ .bo(d o Sth

o old -
ft &

and anfiulﬂ-"/

Fauwrs « g5 —
degbned ora
are  well

- royed  velative
on efeher stde have Suﬁcre
Yock —masses A
a{]bocted
.A?gPlawment. th  ah ddrection, due {o

£
s dfs‘;{awmenf moq

t

’ t toned -
The .601.:.&5 max‘ be vertfca /In ne
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Fautts ove  formed & ot dhree “H’“ of rocrs, s

hamgtxd Pqne,ous Y SQC‘I.MQ»"GCW‘-J, and mefamo;frﬁrc TOLES -

Fores rstons{'bla fo fommn‘on of {aults &

—S  Tenstonal {)cm:cs

— Cowrresifonat fortes -
=~ Shoar Jortes.
’ Sheu rm
[
('ONPW’?’(OMI 79"}‘-5‘2{2?03 {Oafurc
<«
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Vv Sfretthing ond (!
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u
W QEDI
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Bp Sup, Slke P and  Net SUp - »
d('sfﬁawnenb dug to o foutt S desurtbe

. 'rl h ¢ d(.'YQC((.On/
% net 8L€P- w[ the df&Flamment 1S a[onq, d P
= - alon arrike dt"fo,(tlon,
't s 'f%ormd 0s dCP aur, and 56 q

Bircke su‘rs .

Ho.ngfmri wall and foor Wall i-

The twp bloces tt;(nci.

o ofther side of an endined

,f F( ane e degsm ey tn puflook.
oulf —
on +he other
()f these 1o bletzs, One oﬂ;wm to oSt .
Th g watt St
e {)ormer ﬁ‘s emown as llamj? q aandu
g wall stae i
: ¥ts fhe honge d
ihe lateY whch &uﬂm Cth‘} V\-C]

bown A8 Joot wall side-

PDown  Ahvoo ond u?fhrow -

: %auw Ptanes/ ohe 96
boen  Shifted downwo
on the other stde

wide  th mearrstn
appuns fo v "
with  the axifoc‘m‘mﬁa bloces hj(m]
fourlt Plane-

o block & dovonwds it

Te the rloveng |
f 1'6 u.pwandsj uf;ifxfow‘

and
14 mbwm,,{ a5 down throw

i
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Hoave |/ fhyow and Hade :-
The Heave ®of a gautt 3 the hz Cemponent

o)  Qppovent dt’srlacemene o a bed moasurned aian?
the doeccion of ¢ of the faute:
The throw 8 o {awle 1§ the vertfal component

h
04 appoent d?sf[ammqne of o bed, méasared ou'on? ahp

deation oy dip of e fputt -

The Hode & he angle bln the ot flana
and amj plane sutkeéng h the Same dévewfon of faulk -

Mone hade @nd dep 9 te doute 0re  tomplomentary 10
onth ofhexs
TKWQA of fpubis >

) Normal  Foule  and Reverse fautt &

Normal foull

Reverge foult!
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Beddfhc‘ fouctts”
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o/ /,""‘.' :
R SaEr
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=73 %
g\ N
L& A\___\-
¥ ; .
B4 Beddma' - Fevhoacen / 0 — Obligue /ma-ﬂow-.{
B = E’Mdr'n? g’oouu, _(au.".# )

S = Strfee {auu .
D = D?? {o.ul( i
' oS
A beddfnq oelt neccessa.m(ci nuns N° 4o Hhe baddt’nc} Plaﬂ
of the lountry ro}tts'

rf hag the md’P and sufke 08 that 6f the Country YOLES *

T & o Specal H4p of Serfke foute

L

Radeal goutt ~ ) e
o number of fouk Showtag @ radititng

orm & §o4p of nodial  foulis
7

=l 7
/R
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TR
Recognitfon. & pautts -

@ Anaeanamo ) sbaull seraf {&Oop &o‘)eg) an the

m‘)oclmph\t'
@ APPOMW of M‘.‘i"‘od

@ Prosente  Of pomshod surfaies aLoncJ

fon Of Strafde

5&)!&415 ,

1he ﬂ“““’ P(anes-

@ RQW&{W " - ov bed
Lou
() n the downthrougp sio of o gawtes @ .
bod tn 1The corrosPondfmk ufrhrow e

i on  older
HLLWLB a‘aw‘&

Study - of stvacewres — jolats 7
th YOULS,

1 Q

( : al w
due to Fensional } meyosswmi Sortes "

bln the bQ(t‘Qd YOLK
twst, with ho Telative despleiement Jn ap

blows ove talled Jot’nts-

i ts — JTopneous
Toents ocuun i o4l T9pOS of 10 gruous,

&edfme,ntaﬂ and ometamothlc ~

%
Jotats Moy be vertfal f faclined /horhonml

aultude
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T(Wu of \fo("nts -

@ P't(rnanJ jo(ms ‘- n
The jo&us dwe(opo.d tn
mass one kmown & Prfmanf

- cued
Irznoou.s vecks, due 0 cao£€n7

J'o(nu.
fontrattion Of mclcama =

® Master joc"nls ‘-

it va

an
laﬂjfe jofm— ; hat  @n be frated Over

ot -
oxponstve  (rea €S talled a master [0

@) Dp lotne -

A dL‘r joi?u‘ neuessoaflla

derotion of dp ef fhe beds ormeng the Counir:

@ Sircke Tofht :-

A Striee ]ofnt Stitkes Po.m,uo,l

Sirtees parro.cwt to 1he

to tho Stréke of 1ho

tountnj T00ES
© Obligue | Hagonal jom
An obligue | dfwamal ]of’nr sudiees necthet Pamauel

to the Suée op fhe tountry loce hor W' gy fts dcp
devoction (0) hs Stk dieceon lgs i b[n the

ch and  Sirlke-

@ Jotnt  Systom =-
Two/ more.  Jolnt Seis toqethey  Lonstitute @

Joine System:
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@  Colunnar Tounts ¥
lolumnad jofnts avo deve fopod , due to tonstonal
Hovees ,|°n lava  dfows -
They e developed dup to thressect(on Of two [ more

verifal e Sets  wethih the affected - vock

c 0.
As o vesut ) the tountry o 8 .slam up o &

nunber  gp  vertical columng  whith are Square ; rhomblcs

(n‘:ClnTllL\'/ hQKleibﬂal / Pok‘ﬂona’( o ooutlcnes

@ (on]ucaaw ,jo;}u- Sygom -
Wheneve  twe &ltvrsecifnq Joint sets (whether Vi |
ftned ) e briented @ . angles to @ih ethor I1hm.d ase

Said to povm @ ONgae  joint SuStom:

@)  Shee jofvum%%'
AR number of Closaty Sfawd 'e fo&;ts whith ave

horizontal th Quftade are called Sheot jo&ms o

Tﬁml e el dovetopod Tg granites.

When '?hu‘ e broten, +hu1 q&/é 7Ge to thw
Sheetd / lataws of volks -

Mural Jotns -
When  thiee sets of Jots (& vie and 14y) are
developed with equal SFaLva* bfn them, 1*\0% srlft— up the
Yorr masses  thip  tbfal blows. Swha foinifng patiem &

Anital i ienl IDﬁanﬂa' 16| Page
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A yverteal /J‘mlf’ned e awnca whith the ha!x}(n?
appears fo have moved velarively downwands
R cafd

toal  side

: n -watl side
IOmf)m(’SOn wth the  adjbincng goot

te be a normal ‘6"““'

aleng which the jeot toall

A vertital / Jnuined  §outt .
< (:'j CCmPa”Sc"

been -Sh ?fro.d downioard

stie ooss to  have
" % epafd to bo @

with 1ho adIof’m’N} F‘uam}i’mi watl  sde

Reverse ‘ff“‘“ .

' Formatlon ©f noymat fHaull &

wall stde

0 Pouwnward  movement & the hom:i?n.cl

atatconany  for)
g Wwau “1 ¢ pulthh the

W std
@ UFu)ufd movement pp the deorwa

other bloce Stauonaq (ov) -
@ D 4 meuement oh both the blotks with more
owWNaT

pronoum&{ gubstdente 6f 1he hanllfmj wall St (o)

@) Upwasd movemant of boib the blotes with
Fu tho ‘W_ UJClu StdQ'
more  yemarcade  Uplft %

' X
reverse fantt o 5 i

ation  Of
o o the  ofher hand ,

Roverse 60.11&8 /
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Dtr joutt  d Strlice W/&n&e 8iep goult

A wveydteal / facltned battlt va?KL°w1
the wunm‘ yoLkS & known @&

e 1o the

dbowion of AP of

dfp {uult '

. . r‘.v FE 4e
qun. [ %_ "J 'l )

Stedre .Sh‘F {GLLH

Ao verttal | fncened fauie Sutetng natssaly 1€ 10 the  Strdkr
of VO beds ‘éomiwl the cwntuf (5 calted Strfee fawtt and i

movewent takes  place a.lonc] srtee  direceion; % & called Srlke

Stp faue -

Obligue | ﬂ‘aanal foutt :-
A vertial [ tnddned  gante ztrfkfvu} th any déreteion 0tha

than the  dfrections ¢ dlp and Sulke of the muhl-t»} FOCES e desur’be
oo rldPaiin 2 aenannal A0NLES . A
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Emal'ﬂw“."j fmrouame ‘- 1

fs {ar 08 waler Supply projects  aste tonwred
veglons  of fobnted  strata ®te  tonsideved to b Suftable
for qiound watey explovation, because jolnied zones well

Soxve Q8 Ot foss:

In cse of dam @ vesexvoir project, ihe
Poundation  Shoutd boe made on Sound masstve bed

Yok -
On the other hand (F the votc strato. U

[ foarage ©f
F\ea,vﬁuk jotnted theve wil be Sfcim{(cam ag

Gored warey W he Teservolr ef dam -

' ¢ {rom
For +unnel fro‘ws, tho rous Should be ¢7ee |

pints B
j twolLs q a tunnel e hf’ﬂh(l‘ ]om«d

It the  voof |
ror hfo the tunne( *

fhoro wiw be Seepaqe o W
wat ef funnels Mg be
T Wl torrains , [ioted  Toces
Slopos | teadt‘,’nﬁ‘ to landstiding - Maml

ot E yocks «
he JOthd rectwre 96

'EO“I!\’Q Ore dup to 1 ) mq'ufmd
Tn au the above (0ses a {reafnent

Calted Wmefrui o ﬁﬂprvve. the Stren?fh

yoquived h Suth @sest

pause  (hetodiilty oh

fandgtides  and slope

o4 the voces.

1
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Elowrccat  and Sefembc Metheds  dor  (evel Emﬁ‘ Af’ﬁ&ﬂﬂ'mg |
| Fowlal and Sefsmit vofraiion methals ave emplogd

and  wed h various €l Enqmezre’wa applctations-
Pbpflfcar?om v

Foy (awu_nd warey Prospo.ui’nct y Yequired 4o7 vourious
blove: water SuPPLuJ Sthemes -

For Soll explovarion  Studies Tequired gor foundation
destgn of  vwious Cwil fgge Sl .

Bed roce lf”vo.stfqaﬂon] roquired gor dam f vesexvolr
Pro]ecf-.s ot

Flectréeal Roststivitq Method -
Tt (& baed upn the Prﬁante of ohm's louw
(ie v=Tg) and univpratty - employed o qroundwatey
pruspetting , voquired  for  Viutous water mPPhi sthemes .

bprourdwacey Pro&frocwnq [ Invcstr‘zaau‘on & corvied

"

(1) Etecrtak rQSIstimfa'

(i) Selsmec Tegratiton methals.
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EEEE———— |
Penccple -

AL the matertals  whethey Sofl [7ote) wlll condw
) vestt  wrrents
T they tonduck wwrent; ft wid be th varlous
pwpoxtmn@ ' besed  on theiy Comroseu‘on and mofsture
tontent Pr@scm-
The tondultdvfty 6f any Tole [sott & the recprocat f fLs
Tesitivity . tnowing  the W&ftfvfh.a values ; defferent roces
Strata  prosent th  eoupts vuse & Bferred and thedr

aq;wfer thavactevéstlts are Studced.

Ohm's daw & the boss for the prrmrta of his
Method:
Equépment Used i-

) RQSCSH‘UCN,‘ merer -

8) o wrrent glerodes % two porentcar elettredes
3) Tower pace
§) (mbles, tiammes oo

Tupos | Kaotheds of weslstiulty survey i

There arp two method 64 msfstcumf suwm} !*h“f

0e
Wenmer elettrode amuJ .

Schlum bu_x’%d Flectrode arrcul 3
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—

Pyocedwie

¢(ectrodes
i both the methods , ot fhe 6oui

( he qround and o kmown wrvont (1)

oleLrodds

woe uyent
& sent fto the qmund 1h10u(ah the t

ffev the {wo
(¢ %*'[3) and  {ho Poremfa( diffeventd (V) bfﬂ

: atured
pownu’a( eloctrodos (p‘ kPy) megtiy

elect
Tn the tase 6f Wenngr Conffquiation of electodes,

hovoas
all the fpur eleurodes @@ equalid spated - wheroas
case Of «th(umbaﬂaO'( (Onff%wfau'on/ the Fommca( olocerodes

(ore ClOSOlL‘ Spaced and twrent electrodes A€ F(aw[{ furthey
aFaxt

Sthu'kmbgrcaej (Ml(ﬂa ¥

cwrvent elecerodes A% Shlfted iatorauj.

Onu‘ fwo
(n vate at ove
ordey  tP Pncronse 1he dQPlh of) M(p(o ation [and ‘rtl
. sont and rontial  dUpfenene
dog , awrvent @ sent Fo ¢ 0
thfcfvu% of pleCEroaes s !

weal depth 0f explot
¥ mar.ﬁi’nq Corialn dQPtF\ o
are Shifted 10 '/s*h distanté

ton 8 reathed:

explosatton (say o)
njte

trodes
1he Powntral eloter

of

wq@ﬂﬁod*
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—_ T R o ) -

Sofsmie wbmm‘on method -

Salsmit ﬂbmufon and ‘Tob[QLt(’Oh Mothools AY¢ based
ves travet with

on the ‘)r{’mq)(e that M&Mi‘c[@[utft ta

13
ih lower velat
hl"thf ue(ou‘t|1 '!hmugﬁ donsoy medéa and w h 7

R densoless / yarey Mmedfa

Proce dure. $-

D th the
¢
An  exploston  pit & mado (shot PO )

(vestefqaton (o

A no of qeophonds [ detetto
- os depends
number ©h (agthon

© o f)(aced over the

%wund la.mraw.‘ . The
tpon the. do{)rh 04 eprra{fon yequlrod:

AL the zﬂo.o‘)hones ore tonngcted to the 'ro.wrdmcd |
devite | whidh 5 plued away grom  fhe Shot Fofnt,

the omlosive 3 ptred / dofonated:

The Qlosell  waves %enerated, due tv fhe deronation
0f explosives (il Staut frmﬂim} in au derectton -

Some.  waves %oneramd dug to -he detonation

nd  are tﬂmeramd d-L't:eUC% mach:‘n;} C}oophonu

{'YLWW\M* tﬁrowih e top sof( - TﬁmJ ave  called dirett

WIOAES ¢

- LSIPage
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Gfgcal tfme 3

e ———————

The (ime¢ 1taten btl the wave, aproy detonation

to qet refrated  fiom s G'rf’zsma( Palh & called
trltfcal  times

Oitical didance -

The déstante grom tho Shot Pofm- be'dorri
Whith ve{raltion of waves -akes F[ar.o ¢ catted

cyleal  déstance

For fwil tngq- applications h foundation
dos&]n and (o7 qroundwamx aqulfor otudies il
water Sawba projects | the depth to bed vowe Should l'ae
bown: 80 1he depth 6p defferent layers of votry (5
calotateds

A troel +fme  qraph (tome Vg distant® §ront

I Ko Values axe
caco'fhono) & dawn and ti)ta, X and Xy

bt cuined *
Ppplitation i bol Enginaning -

For .60uvdau'on Qudces -

Sotl  and woce Staa betow fhe surface of

the  earth are t})GOmzd- Knowtng the Sofl fl”)o..

24 |Page
CE6301 ENGINEERING GEOLOGY



SRIVIDYA COLLEGE OF ENGG &TECHNOLOGY LECTURE NOTES

nd thoey ctharacceristfes o The ’r(“’@ éh qoundation gor
bufldc‘n?s and othey Covil Encm. atrurures may bo

Aeceo,d .

e goundarfon destqn fpany Levtl Fngq-

atso c‘bpends on 4he above SiudieS

Structure

For Pam § Resorvolr Projous =
The depth 10 bed woe & ingerred  from

0 \
' : elp th Seleceion 06
sofomi vofracton Stadiwes, which help

» s -
Stte. 60{ o dam Y meservotr projel

For Woey &LPP[LJ Projo.u-s -

¢ and
Aquger  and S tharacceristfes  Gan be tngerred

! sofemic  datoe
§'Eudc'ed ! 6rom the E'vreYPeratton 06 {

sanff feant
Honte  Sofomic  epraction mothod flags @ STGNTH
( wnd
0 i ‘M Swofab[e &(’E,Q.S @r gy fration 06 %\'0
ole th 0
04 -
water  for wader Suﬂ*& Sthem
25 | Page

CE6301 ENGINEERING GEOLOGY



SRIVIDYA COLLEGE OF ENGG &TECHNOLOGY LECTURE NOTES

! 24
W ~ ;
’) &
¢ \93( ‘) M
l/ ‘- P
- ‘ { ‘, ( 4 i l
\/_),Q ,,_"_?.d(—-\/_,r,-o/

" (’.’
B D

| f
ﬁ%l"’[:ll" U‘
A

M N e

[ ditante &loyﬂ( { i2))
hiaa 71/0“ {ntercection

/
t<./aw/um’wt‘ 44 poind

X Stop? (‘r, "3)

i \'o\ f/‘) o-

/.-
LN
o-a
9 iy ot
1] 07 :
> 0 uoso‘°°"?° o 1160

|

- ————
—— . — —

\
i
(|
1
r

26| Page
CE6301 ENGINEERING GEOLOGY



LECTURE NOTES

CE6301 ENGINEERING GEOLOGY



