I amelent cdivne amd dmn dhs R
Pouod dhe use of aeil coag bl i e _
st Stoady, If-ﬂ.ﬂ"il:-‘r_.hﬂﬁﬂ bridger s W deniaiieinn

¢l wal dove. Dusrtin ALLE Ay eorarmde ca
Vet dere of dhe dmmeohdive ddeas en
-\'.H.l.i‘ﬂ-.-ll"'l"l..l"ﬂﬁ toall | Heod amd conaliuyclien

T 187 camtesyy wseme a{ibg\gm pusct aini L&J.

fiﬂ[ﬁ""l Gﬁr awn dadi'en
I|cgﬂiurnufai chiz ¢ dhw{"ﬁf B Soanid e
He alis dridveduced ton Bﬁ‘ ‘fj”d Lh‘ﬂ—ﬂ] l "
susisbamu A cohed) sausistamce.
Muda!damn{,ﬁmrm iy of weld amd, wsbroMes
Saw o4 vg,{c—ciljd sy d sped. dm [856,
'Eaaihpyﬂgjm ctheeries RanHines amd. Culmeammi
ath em Tesles btﬂ Methwes eatvess

dhm"huj_fgﬂbcgﬂa_pi by beowstiveig’s amd. Hmmﬂﬂﬂ}ldi
has ben uxtended weil Mochamiua dm [BES

T 20" Campkusyy develepmemt 6% il by ﬂdﬂﬂbmg
dugining tomaistonuy dimik. " Tetgaghis cenliibudien
w fechive wtvest amd et dimemsienal “congelidation
ot which makes chim Jdo Conaidit ag

Eothest o getl Muchamids.

Scanned by CamScanner



The stk conbu butes do the greswth & weil
mMechamitt  dmelude preectors E#Tnpaﬂhbﬂ conaply
Tou okt pecht, Shympten, Bjosuwm amd tosagramds.

] Tt used. aell thas d.:’%ﬂ.l-t.unJ: "memfu*-nﬂa et
difgeramt Poeofentions.

Te am aguicultesdst @eil us dre dsp cthin layges
8 dhe wasdh within which G.rnma.gg.-m,; aML
prrdeminant and which mﬁ.;& eplamls LU-.&:.
T am geolegist aeil et ML matestal wun clhe
dep dhin geme within otoolt  scouN.

Te am um%:mm h‘d-mfuﬁ_u all, faxth 'matesyals
a!ha-n.rnja 4 um e Mﬂ'ﬂ dm dht 3jene
erast,

nhvd.lall"ng n:ﬂu-o
Tegaghi @m.nd. Seil Mechamic as

Seil Mechamia o3 dht applitalion ey e jau

o, meh ande anmd droulics oo uma.("ﬂl'_m.fﬂ proble
d.mh'mg with dedimamll amd ethoy umconssidalid
acewmulation o welid pasdicle puoducid by mechami
amd chumical ditimtegeation sy secky e ardlese
op uRather B¢ wnst Jhiy cantain any odmiztur
o eqaa.n'ﬁa toraldiumls

[-11_,15- dt,ﬂ.hﬂ;l'.ﬂ-l Eﬂaﬁ emeliids el muachamiy
St ock machamiu |, asil wmgg amd weck wngq.

Scanned by CamScanner



k| Qougin 4 Foumation of Seil

Setl s med as a malival

Mimenal ﬂiﬁmﬁﬂlm cwibh eut ﬁﬂm
tdhat cam be wepertated l:xd ma,.taiagn 84 watert

Tht aeils s geomed by dht preocess o weotherinng
ot d.um%«aﬂﬂn o) e posunt Foch.

Feerm ation o wsils asw Feouped  dnlp (s -

] 'bh:daimﬂ ﬂu‘:Mtguuiu'ﬁn

2 | chermical Decompesiion

| | Phupical Dusimteqralion -
'Dh%»ic,u,i'. d.uuﬂieﬂn alien @"mm:hmml w eat?tresdd
84 vockl seolvt dut Lo dhe 'ﬂa phupital proce stes.

a) Tmmptugiu}u chamges :- W T erials 84 Tecks
lehase dfperuwnt m-uw‘U@r oy dhuumal uxpomsien,
el u:]-_Fm,m_;u d teritwaciken &4 cthise
mimeals sccus 4o dmpotalion charmg.
Whem ammﬁu@u duserd dur b each thamga ase
supeoted mamy dima, diu peocticle gt detachud,
grom dhe ttecki amd iy weil ds yeemed,

tﬂbﬂl—"’—""ﬁ'ﬂa@?ﬂ of Tee:- Wadex dn dhe psies amd,
Ul ocepHs of  otecku %!;i yptogen um Very told
clivrolis. Aa i velumu of dee gotvmed 0 Mot ddha
dhat sf waltr, dXPamaien 0L, ReckHs qut brokam
dmld piecs tohun desgr ulrestes dew.!ap um L cveck g
dug o muigfwa ackion & uthe du. detmed.

Scanned by CamScanner



_ﬁﬁ .
A“dm:lﬂﬂ-ﬁ&&ﬁmzﬂmhxmbl oL um the
dhe Tecky ack en dtw
ateck. T meﬁw a?aim Tacﬁmi:ﬁmd.apmtt

i m"w*‘-ﬁ’tﬂim S stecks oeous
d.| Abst asion:-
Al coates , wdnd, # acieds Meny gven cthe
LA 81 gock, abrasien amd wl okt

“th- Jt v alt on cHre Lﬁ&’ﬂmcﬂ..hﬂfn 615 ol

- — - . o i —_— —

a) Hgﬁ.ugig@' - Im dr aiem, woader tembimes eoith dHu
eeck inertols ﬂd, vz dn dbhy yevmation

a. mew chemital cempeumd. The chemical M‘:ﬁ]

g ur velurrt amed dwnrmpmih'w

sck dmid  amall pasdicler.

— . R gy e,

e - It J8 a cherny :
b) 'm-—-—-b‘?%mﬂbw clfstfdl!lﬁf;ﬂ%mm mﬁpdﬁi:n P M
dm U]:‘Lu Lothh weoket o e tavberie canid .
T it sttt eshpdan

Scanned by CamScanner



d)

] II__-_-_----____-—-—-_
c)

o2 d adien - e

) Ouid alien eccrvsu whem very corn bdned
twihh pumestals dm seck . Oxidabion susudd om
e e pesihion stecks. Oxidation & wstecks us
[Home wrhat warmilax Jb M‘ng &4 it el
Seludion :-

Sevu sf it veck mimestals getm seludien
erth wadex etum dhe g.dd.a;ua—tuad,aﬁﬂm.niaﬂ.

chermical ~veaction o plact dm uelulon amd
dod s yetomed.

) Tt wr a chemu @m dm wohich e
walix Geb diveciolid HY amd oH Jens.
The Htjdj—gggyn cateny act thhe smeddllic deng
kicioh  as mq.!bfu.m pﬁim‘m JdN reck
mimerals amd st upﬂ*wmdmrlm:xm

chenrdeal dﬂzema on.

{'.miihm.d. an - nert
Faaz

Scanned by CamScanner



A'md ueil dhat chas bum Blamspeulid gpem i
tj?lﬂr.c:.eﬁ eMigim by dhe uipeel’ of wind, walise
uuﬂlfﬂ,mualgma_ﬁr.ﬂ amd, dhas sadepssilid ot
20 elher P!a,ﬂ L8 {uliid, a LH{MPB’-LM aail .
(Rusidual weils asw met as commNen al mempmitd astls -
Tmmpmﬁd. JAeilz are LBunthu.s classicyied i

; e mmﬂg
b (b

a) Adlunial depssil - Spls that m@m dipssilid

| U™ uPyhaien wn Tunm
b) Lacustiine depssit - Sk dhat have beon deperilecl
dutperizien 4 wlill, J-ush
X of JdaMHis.
c)f“l_@&imd_ep_eﬁ;h{\% cthot have bum depssiliy, 2o

Auspemisien umn deq, walix.

-d)ﬁl_m_{lﬁ[ﬁ_ f?_%ﬁﬁ'&t:' Seds dhat hauy buwn W
Lfrwmpﬂ’tir;d bt&l crdd.

€) brlaciad depesit - Soils that hawe ben
zi*ranupgx{igd hH I-.Er:ﬁ.

Scanned by CamScanner



Sedd mass Cempyisey

" Selid pasds amd.

Vi :lf:iaﬂ- The vmdapri’m Lt.lﬁ d?ﬂfdmd%njﬂd

Wwith . Wwilth waten g ﬂﬂu:r with ai

_;}‘l.‘:'l'-uld with wates P .

- Lhous Cemsdiliumls 6 el Mast asy blended.
W ko 4ovm a ernplix material .as cshousn v

til‘u? g (2). Howeresy o Cenwemiemice, all cthe

AlIR
“WATER: 27

=
- =

dhe gateowd Pl'me, huﬂ? mm;}hfﬁ
Jully wotustalid s% uotusald

wmmmﬂmmﬂudﬂmm -
; : e ds, ¢he v
mum%uua?mu*mmWFhmahuﬁ o
alrsimt, the 2ol dﬁﬂaiidhbgdggi d

dd dald fa

Scanned by CamScanner



In & dhsw phase diagrarm, dt ds tenwemlional
o Wowld Velumr mmmﬁjmﬂi amd wwight
o unt f-"ﬂghi wide a1 wheusn dn dht g
W?&w%a?mwmtﬂdﬂiwmﬂmw_-

J}!ﬂuﬂ* L.a_##
Vi Ha
V,ul G -_H_A_JH____ Wy
v
b
Va = Velumue of
Vi = Velurme of W
Yy Vel
usr‘q.fa{w_rwu iphase
V= Tuﬂta_!wtumuo{ﬁﬁ"’”ﬂ“ Ntnanjmdj?hlq
Vy = Va+ Vw Seil ™ass,
L""«IulL"l.I.n_'!‘Hl.ﬂ

Scanned by CamScanner



-_.-__‘—--‘-'-—-——_
S
¥ ﬁ.rs%i'rﬁdinm -

(N
ﬂ.u.’tE!-t temitamt ¢ T4 us degimed as dhe seatio ot
S * walve (Ww) do dhe whight of Selide (1ig e% W)

\m: Huw mn{ﬂ]

L,
N :[d.' ell ﬂ_tmi &
2 collid wrelalinve conlmt '
4 peamtage e LTk s caxpousse-d.
_TniLi"ﬁdJLﬂallldJHmM% bﬂi—uﬂ"ﬂr_ﬂu
Veids dn tempastision with o4 aolids.

T |Wedix conlnk o ctait c{@‘gﬂ:m{h‘uﬂwm.haﬂg
clate b S'U-I'.D Y b TNaXiriL dus

2 | Veld Radio:- () - T§Su®(ugﬂtd. al ethy wah’s

velume o candidy o M%ﬂlﬂfﬂ

HFLII 'l"ﬂ:'l.u- MJ le: ﬁ .
\

It undicalis dht ameuwnt o Veidt putemt Jn i

deil mas um Lempastision uibh e ameunt

delids. b

The weve dhe veid wwlio, mewe 200t will be tht usd g,
Exthlﬂﬂ.d.luui'rﬂﬂa A d.m%

- | T us et pessible Jo dudevmine Veid sealio un dhe
labﬁai&'-cﬁ. Hamet ol s Lernp.;,dgd gaem et
mGp-.mtiu-

Scanned by CamScanner



Damaily == The dumadly of casid s dapined as cthe
et of dhit asil pit umit vplumt.

Bulk Deernonliy () <-

Tt us dagmﬂmmuﬁaﬁ'maf&ﬂaim%mumﬂ
ﬁ_u{un'n.il'ﬂﬁ uly detal velwre.

&

Td wr uxpvested on dewmu o& Fna|r?, 3“'“!' B F"Efrr'ﬂ

| T3 dncludu dne we aist, walix 4 Aslids asz a,
shmction of dotal \Jn{UﬂmW % \6 |

| Demuilty of Ssdl Satidas (Fs):-
Tet s dayimed s cthe owalio of mast of ueil uslids
puse umik 64 velurs of Selids. \
Fe~ Ms

Vs

Tet *‘:”1”"”#“3“““‘“"‘ ttham mﬂmw%uﬁ”

Scanned by CamScanner



—-—--_-.--'-.-'..

0.

Id

SniUHathMmdejd G™ME
Toe wa 'md,n.uamamiinaﬁ Matmuaﬁuuﬂutm
f-!‘-u.nﬂF!E do ol detal vedume

Tumauly of water:-

Tat @2 dyined as dthe swalio of mast of walin Jo
‘f&hmmeiwnﬂu. b

Cam b dabem au 9 grn|ed.

Subrunged demaily (P ) :- -Q
UM

Tt us Nud ar cthe satin

apil ueli : L
Pt umik of dotalv Ve dht aeil s
Id:u:ltli-lci't&ul_d-w-ld &ﬂui% \ -
P =

Uil wot 8 OAL:- o3 med as WA wel
The batk amik weight &t moist umil weight W3 e dolag
Hd.l'?'lt[H' &-E a ued man P ik ai uli ctodal Velu~mg 'y
MFE
v
Doty umik waight (fa)- o3 dht weight of uslids pat
umnil of nin-tn.i_uul'_.a.mm*w.

a- Wa
v

Scanned by CamScanner



6.

3| Unik (oaight of Selidy:-
The umil weight of Selids us dhe wii -
Pt ik Y &umy of Selids ght of dod wslics

The Submar
tuf.f.iahi

& uright us dhiwlent, aqual dp 4,

U'ﬁ— etpil celids dm oal® wimnug dhe et
walin displaced. by uelids g

Su.b'mf.:.n%r.d. wnik weight s wrprested ag

V= Yor =Yool

§Ell.£fgﬁiﬂ tﬂﬁm.u-lry =

Spaiic brraudy ds depimed o dhy o -_

a giren Velume o caedl uslids at g F N demp exafise g
b I.U"T.!-I.'.ﬂf.l-l:?‘ht E‘ﬁ water 5‘& ﬂiT‘lLl.MqH“mF; AE
T ebux weuds, b s dht swodds :

il aliis o dhak of @abw, ¥ . ey

Scanned by CamScanner



B

g,

D
)
Y
AF’F ear amnt i rnaj-'.'.f el Lk EF),LCJ_E{.{, bT'MtJ {{;.Im}
s %ﬂn“- brd
1{1-'1#:1 |~
Yoo |
P ﬂ'f&"md :-
Tt s " ed . Bealie o
deatal ‘u’ﬁm Q;F;m TﬁL G-S ?\%6““ 9‘& W
=X <
L <
bs‘\\
®6
O\
\
I—)M fti‘ Satuxalion :-

The Degeets of walustalion s dlegimed, .
- as ctht aenile
Lﬂilvmmt&ﬁmmmmmﬂu?{ku e
Thuusg, §: Vw
Wy

Tat oupsutemls dhe amouwnt wolise |
thit Vedd epoce of asil mast ° presemt um

ol maxs

Scanned by CamScanner



In duy ueil, 8:0 amg un ubly aolwalid usd S:1p07 .

T s darad i
at dht oatlip velume aiy Ja
uine Velumrme o Veids. % b -
(a,: Vg
Vv

| Paremtane of aiiveids fma):- - Q

Tt Wb degimed. as whe siakio valtrme i3 Veloly
Lmdfmdﬂnlvmaﬁmgg : fae

ThaAl,
Thig 7, - x&u[ﬂ

A Demsuliy T .

chine d.aﬂu.'—uﬁ@s bjw dht veid valio uthe . i
chod .
Jootest wall (Emar) amd dlz “m;ﬁ \sid dmh;?en’}uh

o cthu ‘u-wrubd;u:umdmvﬂidwﬂad
mmmmmuaa, o

ID = EI‘ﬂﬂI'E

Eﬂmx“ﬂrniﬂ
bk,
€maz = Vaid Malis um dhe 1608t exda
El'n_j"ﬂ = 1y i L L] dmuﬁ.‘,* L"i‘:
€ Noid valid dm dht depesit

T JMs ' . : TN
B %m%@dun&ﬁd. duiaieﬂd.urmr:f us givery

Scanned by CamScanner



Y- d“‘j demsily.
Inteqoulalions:- . Q f
Rl alienship b . N
- | Rlalionthip bjw e amd n:- Q*

ebs‘\\ 4 ;

Woddy N

A\

(14¢) % |
1 / (1-n)
/1111

H,tﬂrﬂ] :Fﬁ.‘_;gd alrmamt I Lﬂ_}tﬂ"'run-kln

Fiﬂra'} whowt dhe asil wlemuml dm dbums of Veid sumliog.
T Lthtvﬂwmzﬂ-ﬁ?&idlql dakim wqual doe. A
Velumt of aelids ox dakem ak |l

- The dolal velwme = (1+e)

iomi | .e-rn a(b)- T Mv&mmﬂatwnfdd;
d:mmﬂﬂja mﬁntaluaiumun-ﬁ.gthnmmtdﬂ

dakm 041
o snet, dhe velume of Selida= (1-m)

Scanned by CamScanner



D S—

Fotam (ty deprrulion of pﬁm.did
N Vy . e
v r-+_.: T G
F R
"-I'Q'TI"] dhe d—'-f.-l'l"l_l.hﬁ'ﬂ 'ﬁ'f V“-i-d'lrﬂ.h‘ﬂ
E- U’u" = T'|-

Vi 1 — &

I-n
Epmbiﬂinﬁ () e (2)
£ E[':I"-'r‘}}
G- 'rf}

I-Hi "ﬂ“' vulalion bjw
€4n

¢, by, xﬂf tw_th wiual netalien,

F*ww]ﬂ*:f u'r{-d
..'- EJI‘I

Reladion betpoem

veluwmue oﬁS&hd.lvl
Dequur of Satwealion Sy-Vy . g
W E
RERT —0

Scanned by CamScanner



___'-—-_-""——-—.___

£
% a L[.u.lil,J dotustalie -Eﬂnnplt, L= g

Nous  toates cemlimb{ws) = Hw - euws. v
id I ¥g [

But by=1d_
T
8% Ny : by

W €wNw .

20 T el

gt Ty
Cea= byus __@
| fguabing ig 3

Q&
. N\
M[{q @0

Fﬂlﬂc%ulhdnﬁﬂ-ﬁﬂ{ X %‘Hf:l, W= W,
% t? '

| Relabion betistim 1"@@@_& f Preve
ot b fik 4 e

Ad.d.fﬂﬁ | e balh widuy

[+ ufF= Ww 4|
bd A,
I+ 08 = Wy + g
Wd

4 u9- 3 = Wd: W
N |4 u¥

’D.Iﬂ'dfﬂa belh dht afdlu b'd |

.""__'_"F_E; = HJ"'\-" |
£ R 4 )"-rdf :
v I+ ud [H,d‘_\

Scanned by CamScanner



PRl S ol = o

EXpaUsUiT §E Y.V, Vg 4 ;i

A '
Aut il .
e e £

Col |7 2. Jador- .

. st £ P [I-H!-'!
; Seil Salids !
.

-

Fuorn i L:[,-lg ux ot
- Wi Hw

".'I’

Y - vs_“'ﬂ%@’: AR *"'“"*:‘*'

sSu.'l + E‘Sffu.? . 0+ €S¢)Tw

&‘?ﬂ ’
(ty4 Esf")-f‘m

e — ]

Fox duy uedll mast, =Yg amd $4:0

Vo gYw
Llﬂ_‘ Q
Fee gully aatuwealid aed mase - Year , S1=1
Sub’ um uq&ﬂ,@
{5&1 = (b1+f}‘fuj
[+¢
Fusttht Y'Y, - ¥,

Ve (Ve _ Yo = brienw - Ywllse)
l+e - (146}

\Y

Scanned by CamScanner



l‘_f‘i]

Fae

Vedid vradip (6), &_LMH {‘ﬂ‘}

L. T'f‘l ‘Ird:E_d__

,%*li (Yd), 3’0.1,.-_1&&::, [g'n'aJ)—dJJ (6n),

Scanned by CamScanner



| Relalionship 6w gy 67, ¢ am

WAL Ngqy - Wgy

TRt Wd L ViV + VeV

v
Ftom, Ful 3 y 3
ﬁf'ﬂ FM"E””MH waluraled ersil, Bur:e
"] Tn douma Oh —sVw=£ ANg=1, \: I+e

s
eid, vadio Voot = YWE + Yg (1) il il
__TE NN e
stai @ Nw
Futem LBEH[E]_M
il] T o esvmas of —» WSO, Vs: (-n), v +]

Pas el
d 6’\5_'[ = Ywn + g (I-n) = Ywom 4 {ﬂ"u;{i-ﬂ'}

O |

Yt = Yw (m + &y (1-m))

| Relationship belurern bukk amik wight () Sprcigde
Lyrarrily (b)), Void oatio [€) € digrue B;E.‘tua:tuxaimﬂ (5¢ )
m."l’.‘t “i'l_lﬁ]__ .
")

1A= LWwt Wd
= ‘fuJ"u’uJ'}'rE"JE
Yo YwVw t5Ns [ ve=1, Vi tw
¥ Velte
Y= Yew it s
l+e

. — i F F_ F S i - Y e Ay, Y F 9 A . N FY i F N . . - — e

Scanned by CamScanner



Y- ‘ﬂ._:.f:u_, + {rr'fu.il - '*lfu,]{.fm-l-hl.’i
i+L I+€
Y: Y (ewttn)
[+¢&

| Rulationahip bjw veid otalio (), degrar of Salistakion (5~)
(1 pnﬂmliaﬁa o4 aiv Veid (ma)
wi hart, ng=Va - W-Vw - W-Vw
v N Vat Vot \rf_
: :'I'r".‘l'__ v“] = \'lf\fﬂ
V.,;-I-"'nlrg @E’g

I+ £

[Ma= acxn)

Scanned by CamScanner



Ruladionadhip b Dy umit wtight (Yd), Spreigic
grauily (&), water tomtamt (w) . Wv&ﬁﬂ
aaturabien (8¢) amd Lpamn*dag. s VB

Ve T .

'—--—-——-E______,_ Fyorrn otht '-{5“31 .
Ny INATER dm s u-&. \sid ratio

______'_—-————___

- Na+ Vw Vs
Vg SoLip i
PARTICLE Heser Neo: Ww A Ng= Wd
e —— ) Yoo fs;

£ il A bi-‘[ V.

v-“ﬂ’ﬂﬁﬂ?ﬁ-ﬁﬂfﬁﬂg heth dnt
s "&%\_ﬂ&‘ + kld

Viw  V.Ye

\z)'r'm, + W Hd 4 d [;,yb_d_g]

O V. Yw V. Vs Wd
Q l=ma+ Yau 4 ¥ = ma+Ydw ¢ Y4
Yo Vs Yo alw
(1-ma) = ¥4 (m*L) - d {“’,_‘iil)
Yiw by Ywl ™ b
2 Yae {]-m}*{'m___
wlrt)
%)
Ja- @Y (1-ma)
Sye +|

Scanned by CamScanner



T —

Reladienahip blw ehtbm
dwa! ik E:luiﬂhi (¥ :m?;.dpﬁmlﬁ WH)
Futﬂ umn Jims of €.
w7t |
W
Y,
{Hi} Sub = bld- Wy
= Y8 Vs - Y Vi .

Velumy ok he ueif d.n.‘.llpl &\‘@{ﬂ E’ﬂmr"apm %

‘&

[Hd)gqb = Y5 ¥y YioVs

L |
U’Jdkgn bV - Y = Yw(tg-1)

' Twle)  whew v ite

|+e
*hw - oy
1+& 148
Y i U-:n'}\‘ﬂm (1-m) = L
I+e
V' Ay ~(-m) fmj

Scanned by CamScanner



10.

Modifs-1

Problomy :-

EL_'TEG% @gu@_pﬂmtdmmm

destived vose iskid  balow :-

M B
[ +¢
e: m
=7
unik wtight, |- [ b7+ Sy €)oo
I+ £& Q
Dy ikt wight ¥, - G¥w N
‘3 P e @
Salurtalid Wmmm (14w
[+¢,

| Subvn Qu V' () Yw
dﬂﬁt‘i Wb& aﬁi |+é&
(\
Ce ity IE‘] i j:.
Sy Yo
"-I"d :_{_ {.tﬁ'll'}ut"{
|4+ 0o
Ny (1-mp) by Yiw 13 e bpfw - |
I+ Wby Ya
':’Jr: i’!a_
Yo

Scanned by CamScanner

|



UNIT- |
Pocoblimy ;.- "

: %;Hﬂ Sn.."r‘nph wﬂah,( FE-EHH}M'*' asy dht  coalise Conbent
Br , o Spucific Ly?—mml? feil PﬁHj;'dg ot 8%
dederomimg i duH umik wt H:E'cl talio, pﬁ-‘fﬁmﬁ
1 dua;m aﬁ datumadien
Solus  Bulk cumik weight of woil = 16 k|
WHalin torlimt (ud) = 924
CEP

I'] 'IH% unit Yy v L ey
B T S A a0 L
l'..l_1'+., 14 b I+ p. At }0

il Veid voks 1) « bl b‘ - awqe
(D 12.29
Q¥ s

i) pesesi @
M‘J}d Td:ﬁl'f.ﬂfl-'r"u\,l

]——._._,&Eq B {f‘h}
T8 a e

(1-m) = 6.43
n= 0.513

[0: $1:387]

V] Depar of Satwtakion [3,). Wor - p.29xa ¢
& 1.0%

¥ 100

: S‘:": EFIE.I'"

Scanned by CamScanner



| A Smple o acil weighing L3N, dne gellewing
daln twa1r ebtalmed g:'mjmmmim&-u&j“m
D wnnt te, = &EHNFM‘E
Spacigle Gravily = 961 - (6v.
Deboorning e iy amik wt, veid swalio, petssidy o
. P
d-l-?l{u o4 doturalion MLEJ
What s dhe umib wt, oy dhy aed ds Jully aatesealid.
2 o
‘%JE.—LL" ik of el Laarm]:pfﬂ{uﬂ = [.3eN
H)r.tm_U: wt = ek md

& 8.bY, u}:m.\»Q
] I}Ffﬂ' umib wd = (vy) - ¥ @)t 46 - 93 h1Kn|m?
Qs (+0.06 :
h <

!] Void amﬂe::{e}d;%-; = 46398 _ | - o168
a

&Q, 4811
Olewm
i) Pesessity(m)- € . olbg . ;
&u‘tﬁ |4 ¢ 1+ 0. 16% Rodls

i) I)e:a.nm 6% Satustabion ($y)- hﬂ_én > ﬂ.lﬁx&.g#
D.\b

Sy=dSh 28
Ty cthe Seil us gully Saturtalid

N s (614 g,,g*}m - (469 + l(ﬂ-Hﬂﬁ w 9.2
1+¢ |+ 0.16¢

Y = a3.83KN|md

Scanned by CamScanner



A Sedl Samnple has o, pesyealls of Kot by= 4%,
Caludlali i) vedd. valio i) Vry wmit Wi

i) Uik Wight of dhu ol up digrat of Satusalien ds Sor
V) Unit wiwi che asd dp dhe wed us ¢ |
waight o} i AR L e Gemplity

SB{MJ.L'ETH- MN:=o.4, ne2#
il Veid Ralip ()N = 0 6b?

| =7

. 'Dﬁﬁ umik waight (Yg) = brfuo (1-1)

- 93(9.80)(1- 0.4)
’@ IS, 89k
fii] Sv:0.% )

= Y {fsf§ . 921 (0.66%(0.8) +2.7)
[ I+ 0,60 F

i)

IF‘F:I 5"(: | QO

V= 981{0.66%(1) 4 9.%)

= 19.81KN|m3
|+ 0.6b%
- 19.81HN|m?]
h|A Sedl dhawimg bulk wmik (e
il il o {jﬁw A ]E?:Lfr?dw;ﬁ&an-murma

r'}t-fu watex tentwrt tg bhe el pordicle s cilud

Jdo a4 wrukb i 19.4. kN - -
LT oL umchz:’i}ﬁ. | AT

Sstubion = Y. 26,1 2

J "I:i= 19. 4 K| @
(&= 1S¥

Scanned by CamScanner



]/ _---""-‘_\\H-T
W%

Ly + _ gl . 3. 4+ KN|m?
& TIU& 1+ 0.8
g inis a‘fﬂim cmjﬂhn.a yeld Tollo
d_mﬂ"{: Chﬂ.ﬂ'ﬁﬂfﬂ wt chawt
49 130
¥ 111}_,_} = 12,18
td= 1A

A dsy el ' () uls

B. soil thas a veid swotio(e)= 0.65 amd“. |
APl %H%{Eﬂ:a'g' What s cli wnik m:;?ht
i ol w3 addid o dht & nﬂe'ttha-t

' ham
G ot alien Jb 60 amny C c}a
W Lﬂ’tﬂ%#md Yalo. m:t faigt) ma&n tontamt

f eorrulk {_i:l,-__q_]_%j‘(i

] T Sarmple us ﬂu:hi below wabest . dit exvrmami
(I Wl puni deguut of saluxalion
Sy s ATx amd 'ruplmhuelﬂ (et mmﬂ% Hht

Seludien :- f@‘:ﬂ" b= 2.8 buB-Hr:I.-"ﬂud

i] Vd = m = E-'ﬁ{ﬂﬂl“} . ]5-EL]-HNIm3
1+£ 1+ 0:bS

F’w 664 Hmﬁ[

ii} 51’: b, £=0.65
ET=% # w;gﬂ :ﬂ.{ﬂlﬁli}g - ﬂ]aq
£

— 2.8

o= 13.98#

o s
Ty = (= N (14-us)

= 16,6 (1 +0.1392)
If= 1896 wnlm3]

Scanned by CamScanner



LLk'-L}‘II’-UI e 0.0
IEEEHN
d.69. Fumd, ;’ﬁu
;ﬁij um Wﬂu&ﬂﬁ cszETﬁ

1] Samnple below wadest, §: 95w

= () vy = 2904 0.95(065) g4,
(14¢) (1+0-65)

Y= 20.33Kn|m3]

4= 1007,

o= [E.EEH 1[ﬂ.hfwlﬂq.g1 = .;g,E'IHNI"""E
I+ 0.6§

L= o1kl \(\

f @3
A*MWW“ HL"-'”\@' Vﬁ{wﬂu P amid, wﬂea»hm

A. 0l4bkN

ﬂur:uﬂn.bh
Watey tortamt @vmd Talio  ¢) Auw
W
Satom alid mr&rtﬂ d_u.-é it st =
%{; W Hiﬁamﬁ
Weight of clau (Wet W) = 6.0/ kny (14)

Waight o dstgimg (L) = 0,013 5
ty=a.b9

ﬂ} = W W-ld

S ——s=

X100 = 0, =
ria 0.0136~-0.01368

0.0I36%

= 4B bEy

b) f:%:!_ * 0016 . 1Y.6KN|md

NTECE

Scanned by CamScanner



O G = Wy + 100 - 0, a36%x3.69 %100

O ¢ 0.93

Sy: 83.6a
a; - f"'stj s {1 0.836) = O-l6k

0. 16}
Via: €(1-5¢) - 0.92(1-0.8362) | y.guv.
(1+¢) I+0.98
[ha: $84v]

Scanned by CamScanner



;ﬂ; Samﬂ.T:aIE & Inae{,ﬂ has Vel o loooce & muam of |
SN, b= .59, o Wk et os 15, 3KNm? Det estming

Lﬁu‘. twades lertumt | Veld valio, Submmaui ek

wmgﬁi Al d.l_%lu,l_ ok satum alion.

Selulion - y. ypqp .

W= 145N = $Sx16%kpy
b= d.54
Y+ 1S.8 K md

J I RN S
Yo 100Dy 56

WWates Cortumt | (L) ‘ Q
Na-Y 5 @ BS
|+

(D u
Nedd gadio(e) <

E:m0\= &M} SE e W s -

fQ 15,8

Satuwstolid wmib waight

Yoat ﬁ_ﬂ-’r)‘{m : (JM)H 9.8
I+ I +0.S6

= [*.SHN|mn3

Vsat = 19.36 KN|and
E(,L_hmmcaui ik Lﬂ{1'j* -{Sn.t _Hlﬂm
=19.36- 9.2] = T.ETKN|m3

¥+ 9.5 knlm?]
Degrar o Satuscation, Sy = Wb - ﬂ.mf;f.ﬁ

€
|Sy: 48.3%7)

Scanned by CamScanner



]

{ A matusal ssil has a bulk wnik tw of 12KN|md ﬂmﬁ
toatey mo&gx_iaﬁuda& tthe ameumt of

Hequived o be added Jﬂlmaai.dﬂf do dtaige dhe
wadey tontamt o 127, What Wl be dhe o
satuealion at g conder temtwnd, Asscme Veid vatio

stumains engtont, Take b ¢ 84

Sﬁ{tdalé?ﬂf' 1'": IEHHIH’]"J uh= By
Yd: X = 1B . 14 4% kjmd

N = 16.6% kv Jon3

if] Yd - Wd, .
N QJQ
Wd = lb.6% K\

Fek g4 W m*ﬁ

\Q Wws [ 33KN

Fett |@Ntoater combent: Ww
ld,

Ww: KN
Thus, ameumt o4 waten Wﬁ'ﬁd ko be
ﬂdd'ﬂ-_d g E- r,aar ]:&;HN

i ] De godun abion
ﬂ*’-”{jg 1%y water tentunt
Sy: Wy = 018X €: bYur - | « 2 4%9.8) _
Y 6.6

e 0,588
1Sy 88 657

Scanned by CamScanner




A d"“d woill dhas o veld suwalio o 0.65 amd. L.,Epm%ff»
Plabdy s 9.8 Fumd i amik otight.
Wolist, vs added Jp dhe L&ﬂﬂﬂple, ae cthak uﬂd.uami
o dolttabien ug Sov witheut amy r:ham?. i \Veld
% walistalion Jds 9oz amd 1007 .
k Seludien:  €:p.6€, br= 9.8
fd- bl | 28%9.8, ©\b. bakn|m3
&

I+e |+ 0,55
Whum § - 55 <
5f:{45‘bbs§§ = S8 - 0.SCx0.65 - 19.9b7
% b 9.9
L&Qﬂ.#m. , Y- tﬁ.#ﬂ;wjﬁlﬂ
A @ Qo

51-'; [ig'kr 'j {Jj--.' :?D-ﬂch'
Vo Ya(1+u8) - 16.63(1 + 0,2089)

= a0.10 Hwi'n'ﬂ
Whem Sy = Ipov,
W= 93317
Yo Yali+u8) = 16.63(1+6.2321)

L"irb - ab. I‘*%_HEI.'T'E—-[

Scanned by CamScanner



| In am womth dam umdis covialiuction, dhe bulk
umik urtiﬁhi 8 |6 SKN|m? at ma.ﬁﬂf temlimtb 117,
Ty cthy walise conlimt chas oo & uﬂmﬁ;ﬂ IS,
Eﬂ"mPu.& ha : 84 walin o be oud :

pBt cu.m of dthy ceid. Agtemt N9 ma:g_ﬂu;;iieﬂ
veid suabio. Deteymina dhe dugiet O

at this waten tontumt, Take b= 87

Seludlien 5- ‘fbtlﬁ.EHN'ma

Ll =[]
=% .

Yd:- Yo . l6.g ,\m.iaHNmE‘
| 4 ud I@i:

Ndzli@’pw amib velwme

Feort ot Lﬂrd@%
=l BN
Q.

Q @ O1RIgBe = [EFHN
Vig: Ww . Le3 . 0.16bm8

Yw 98
Fert twadest Lomtumt 157
g 7 I B6HN

Wgs 0080 1426 = o 88 KN

V= ¥3d - p g3ym3
9.4

Humer woatkex Higuiveo ko Hadse dht waliv tortumt
T s do 1S4 = 0,93 -0.16b = 0.06lm3 wu bl Likyes

Veid stalio, €= bYw _; = §9x98) -y . 419
Y T

Sv: Wy = p05x2. ¥ - BL984
e 0.1§ T

Scanned by CamScanner



—-—-_-_._

Jiafid. ey OFLE
mﬁm&u j,;,mrr_;_d

[ Am urrdislscbecs aprcimner of clay o
Jta.bn’mi&‘ui e dbn flisioing 4
- 9.IN, OVem
£ aolids - 8. What was dht st

,-'}-L-..a.-""-'"

em ﬂ““mﬁ

v=-01336x 10

Scanned by CamScanner



)| A Sarmple of Samd. abery water dalle wad "Ei"‘?d
o dhawt o matunal medlvu centent o BT
amd. a Umik mﬂhj: of 1884 HNJm? Labetatety desli
o a dsled dample undicalid valuu of 05 %
0.8¢ e minimwm 1 Mazimemn Vedd Yokl ‘T”ij”d‘dt'
ot dinawt and Jeotest utali. caludats SR
o} taluwalion amd the Rulaling dimsiy: by=2.b6
Selu ¢ U= 1S ¥
Y= 1884 KN| m?
EI'I"LE'TI: D"; X3
AT B 43 @}Q
ety (et (i) )
Y Y
] e: :.Q;amiu 0.15) - |
O\v 1284
Q e: 0.58]
II.} S’]": % = QHEIE.EE = EE-EE'?
= 0.5%
Sv= 68.53%]
I'lll'] II}‘ Emm_ g & EM_E - IDEI‘_:F
Cmax~ Cwim 085 -0
| i

Scanned by CamScanner



\

}

i b clay

19,2 6m3
hmavm%q?mm‘ s

V018 [Wﬂm @N'Hd 2:3gm
e tortemdt
goLIDs | Vs S us: W oo = 123 x100
@ A a0d
S  mwm

u-r@m sf waker =98l knjm3 e Icamﬁcr,

AV E w = 12:3 = 12.3cc
) [

\ox V- Vo ® 19.9-18.3 = 69cc
i) Void vatio (€)= YL = W 183 gy
Vs Ys 6.9

i) Doy umik ustight [¥a)- L;J; : ﬂ%& - .05 gmjec
iv) Saburalid amik wight i)
Vot - Wsar = 395 1 gqgmle

Y 19.2

I
Scanned by CamScanner

—

Sokusaled apecimam & e m.;u‘ghﬂ s2.6m;



| A Sampling oy & Bmm dnteunal diamel, wes

used, LEa urtvack a damnple of Loh esive exsil Yom a

dist pib, Thy tl.UnraU'i o dhe wxedracded mrmp!a (o

];ﬁmm amd dht mag et 890 amd tocdes content I8y,
SUMING othy Veld, wadis e, petesa (), cegrse &

(attoiation(s,) qnd, P@{ﬂ.[r}ﬂiﬂ_gi aﬁ%.:u.!ﬂ Vetds (M)

Selubion:- Bivem -9

{ V= Tid?xd, = T(38)°y to.2
4 It
V= IS, e.:m@ﬁrfax 5 |
H"’ME HL-.'I+ Hgg‘

= 230 s\\
] Unik muﬁmztﬂé%' |
O\
sz 0.99x9.21% 15" - 18.66kn]m?
|.Jsb % 161
I B . 15.81KN|m?
I+ 40g
i oes by o fe= o.e35)
Vel
] Sve Wb - 018X d¥ xipp = Fel
& 0.6%9
v] m-& = 0.6%C oo = KD.2TX
Vil e ()i
I+ U
Scanned by CamScanner




i

15.21 = (1=-Mna)a.3x9.2| _-Hi\_ﬁ
1+ 0¥ a.%
(1-Mqa) = 0.%86
Na = 0,113% 100
1Ma = 11.307.

Imd s wet el twtighls 19.8KN|n P, ufy cthe

paci e eana.wuzd o4 esoil pastticlis s 2.4 amd waly
contank o8 2, Fdnd veid vabio, olmdmmt md?ﬁr
amd c:iuﬁmu o Aatusalion,

Selutterii= N =im? ’\Q
[t @0
Va2 <
Ny = 98K
i V=Y - %Cp |+ 23kn) 3]
1+ Ly \ ol
A 4.3
le: o.488
il Sv: WO yypo= OHUXEF Lpp
£ 0. 4gc
|G 61 557,

il = e J

Scanned by CamScanner



i r
gl 7 L) .
e s ‘! ( MoDuLE-1 PallaviP

3. Trde Potepusdies of Seil amd
dhuiy Peteseminalien

.Thn Vasuout propusilios of uells axt suped eumielest
g cheods, = % A

o Indux puepusetion
3. ?*nﬁ,{'ﬂiuﬁﬂﬁ PHQF&.!{ILLI

Indux paeopuclics Soils asu cthete aeil prspesdies hich axe
'?“HL:E taea, L{JT?FLII-LE cvdemliuiatien amd Eiﬂﬂ):u-fiftﬂitéﬂ
& weils amd, chelp dh ﬂmt Mﬁfﬁ@ E’ﬂ?;'ﬂuﬂiﬂ A5
Fﬁ%{'mm LT P‘-fE.d.iLh'ﬂﬁl e a,b-dﬁg- &4 weis ag
goumndabien e torsloieli atestal, Fsi—U.lﬂ-Lu{’r'):a i
it Tncur purepusilus %b( boch as

I Wadise temlimlk

3. 3?"%‘7 3&@{% e@i postlicly

5 Paxticls wiss dighttbulion

4. L‘mw,»l:ﬂrﬂud @rﬂb amvid Tnadices

E. M@H Trdax

6. Iviadiy dmw%-

The fﬂﬁfmﬂg potopescdios 8L Sels aru

l ﬂu}mnmbwlﬁ

2 fe-rﬂps-m,sib v
i Sheow cai:'fUmath_

Thete Pepertild  ewhich o TSI
he.hammﬂ duch ag i.%i-"l"i.rﬂgaxh 8 load bf:}jﬂ?{ "y
4mtumcah awﬂkaﬁ; amd.” et rrunt Wg

Thite propoddis mmay be velabing dp undividuad weil
Ftaini s b &%waﬁam eaoll mnasg. 4

.

Scanned by CamScanner



Wades Comlont -
Walix condimb (us) By @ ueil mass s dxﬁbﬂed.
ar tht swodio o Hd.tcjrhl &4 Mfwmjpkuarﬂf um th

dsil mast o the Wal Seil selids {Ing)
T usg u,su.albd arpsusted ab putantogl.
U= Ww o 1pp

W ’\Q
Lladest comtamt ot wiginki @':-“‘-‘t gk & a c_.s.r_f_;tLE hast .
dimeck bEﬂH.i'ﬂfa' o (L3 &‘ﬁlﬂ amd. Lﬁﬂ%

The twaly tontamt SN ail” wn dlm mMmalu
atalt ds deymed alistal veshwse centaent
cohdth chastckseds % pas ST AL eundai e
action o4, Joove, &gz dernpestatis.,

The woedtes TNay Samgr gHem o ditaes
q,!.Lﬁfﬂj.LLBLG} .-:d:o:ﬂﬁpa (et o waturals the
aell e yill all dhe Vel ok

Ty dht dyaer meBEUHL has bumn acquired, by dhy
s eil bﬁ aliereplion (Hem dthr atmosphese ¢ Uk
ds satd oo be mﬂr::ls-tﬁﬁc.apir: melslure

w Hmnu:nf&clgn_ o watex certamt "I"IE-CEL%E:J}{H )
tL.:;{,L ILETHP:J,C%JETI certvol dn dd:‘:E.HTT’LL"T‘H'ﬂg cenaist e
Jumﬁl _s—s&;zmiﬂa.:;iﬁﬁ v cadeul atien Ud
&iabddg wasth eoetk

‘%@mdaﬂm’:ﬁ- b * S

Scanned by CamScanner



3 T P O T = .4._...:,,.;, PO - BT i
* | Potecedusu

] L-Jm.t'?% 0 mham&td}%mnplg tent admuesy wth
_L-J.Id, {HJrafm.
3 Takr o vupraentaling somple 8y wek aoil un
Tht wup, suplact chi did amd wdigh L(L‘fHﬂ?ms..
| Hup db udm ctht oren with did Termered
amd. allew b Uo drty. fore abaut 16 do 24hse.
Wl Take eut uhe ontaumes, suplace dhe cid g
ool iF. Wuioh dhy comtainwt wéth Jid €
dstied. goif wample. fugﬁﬁzm.
!;&9*:(__;_“_3>gmu = éﬁm-ﬂ?
L__“a_‘__wl QA .5

- st e
whisa - contolgItant)

T&m‘]:h&?faiw&ﬁ ovem - 05T - 110
b) [WNate ontamt by Rapdd Meblwu muthed -

e

caleiuwm casidt muthed

| This st s ey quick, dhe eusalls cm o
obtained wihun §cto (Ovum.

R ocedus
- [T Comsiab of ain m'ﬂhr cordalmt with a di
and s albsatia ¥oim. Py

- |Abeut bgmm sy S8l s v, wsith colet
4 * grush calelum

Scanned by CamScanner



Ty waten contont sy dht el sample am be
ditesrmined. by tht Jollownng Metheo.

Oven dsuging methed

Rapid meistuse methed

Hmwm_%mgrﬂdm 'ﬂ'itﬂu
um'?)hi o waoboe s dhe W‘ dﬁgnﬁ' un &

c&fwm weik mase "
T H 7
I i
e

. ;aﬂwwnﬁﬁﬁw ct:l?o_udmnmix natuweal
walit tentumt sy dhe el di o be deteymined.
1 Tohe Hﬂuw—&_d,au_ oﬁ, wates condamt 3 wuemlial
un ol stooies 8 Seil muchamics.
Tt s us un ddmmﬁm'ﬂﬁ dhr bearun na.pcw.%
amd. Laaﬂlié:ndmn‘/t. e
The wnatusiod meistwe contumt will aive am
m%mmm%dwdmmaﬁi .

Scanned by CamScanner



The misdiner s stigetously shakun Walby dm dht
woil puaoli with caldwm canlside o swliate
chﬁhm ﬁaj. !

T amsunt o qai procucrd dipends om
avaclall water.

mﬁMM&MMMdMMﬂ&WW
amd. dhe wales comlinl i diteclly sueotdad. en
e calibbalid avetes

© | Tht smithed, 3 ﬁr:m:wwi oceuMale, but wd ,,ubrgnmb? To.pid
T Havpewesy, dht weadim %ﬁ.ﬂ ol pealiing Lﬂf::rj’.g,l_,,.gﬁ_d

aw o, pt.lfu..;-ﬁﬂ.;ac & the el wai N 81 e aeil |

T ay be tenwescted do ¢ ; 0. Covideml wxpreste

o ;ﬁﬁ .' + cthe f{ by ctit bﬁf‘{lﬂ{LH:'T"l
0l W N yipn ty = elalire canlent
I~ udy) 2 shtained, (ducimnal)

g &Lﬂi!#rﬂ. : g& Selids -

m {"ﬁi‘l‘:‘fd 3 fﬂﬂﬂ.L"LEd ot Soil us C'-lJﬁ('-'nEd. as cthe
oo ckhi , & @ givem velurme sy aeil
Pasclichs  do dht cdhi o va velurme &
walit ot a odaded dermpert :

Spacidic awily e Seil aelids ds w dm
|t - dedestrru .:1.1.1;1: ok usﬁ 'mh‘oddi.g*cuo& g m—mhﬂ'nei;
This Tndix. pisp weil s undicalimg cthe
L Ep ey TN
mtl-;.,u’]. do breakdowsn, whi m‘:@Fm e ﬁxmxlﬁ
mateials de met break dewn iy 5 cLest
-_puﬂrmmuiﬁ appiimbre dert gha ww adiem ok
LODMAE ﬁ!{mﬁﬂm gatl

The LE,PEJ:JJEIc by aunlz Sl pnﬁil;lrﬂ taun be
Aedestrrimed, brﬁ%?ﬁﬂﬂa ructh sds ] ﬁdﬂmﬂﬁﬂiﬂiﬂ A
J[]Iwm.!-t'{g b oHls methed

Scanned by CamScanner



FAE othe Fﬁa{&mm‘rﬁﬂ:"‘f

Elmﬁ it braw cap, Mag™ \Q

il cheight amd
fm wﬁﬁiﬁ

gile Hhe Py

b - i
%ﬁﬁ (M) gm

S

| Emply cthe Fammmﬂn.d;aﬂ ub amd. LHLH-L
wliam walise, dind Al “ﬂﬁm‘mﬂﬂm

i

i) B
3

i) Pyc + T
&'

S| [
A
i) Py ¢ + Soil iv) Pyc + Watek
+lader (M)
(M)

Scanned by CamScanner



‘q -
miﬁ%ﬁwm&g *0mll 6% [0omy tapa,c:E[ (s

: & dhe wm .
A Sampls of ovar died. s Eapm,:m it daken
Sl amd wass M, ds dakn

Scanned by CamScanner



T — i |

%

L~

21

: T
Fumally, dht bstile us wmplied omplelily -amg
Lﬁwﬂ-’{a-LL?hLH washed amd. deam walin s tillig
Lo (thy dep, & tthe ™ast My ub daken,
Bated en the ebseswabions, dhe dpecigic faﬂa.u-l'ﬁa

Pasdicle S_gg_z Dualiu budien, -

~ The pasticle iz disbubalier ast ™ads
oy Wing Qo uthods asu
Sdene Anodupis

H:ﬂmamm aﬁﬂa‘bavm. ’\Q

., o
Seleise ﬂmaiW: S.L.furﬁémhdm yE mafm,hb‘ used

ot gowal 6 o
Im tthe Tndi &wdm, et ehdeinty ;
hd dht LHS,QT’M O.PIE!-LHJ..?-LE U TR - M?ﬂﬂd
Sedd dm matwu @Bl dm diggount Biza. ahapa
amd oppeastamnce. Depending en dhust abucbulis | the
Goll at o vl tam be packid wibh dmrudﬂa!ﬂdaﬁdﬂ-
Hamu, ik us dmpedamt Jo dutvuming dhl potcuntoly
% vasiows wipd dsild pasdidu dm a weld mast.
This prociss ds tollid pasdich ey disldbubion amalysls.
Fott Jthis pumpase, o pasthitle csize disbubudion cuswe
it plotid. Peueking of Soil mass ameumt ey Velds,
Pousemt dnpluema dthe wtvemghn 4 miaang o4 aaeil masy.

Scanned by CamScanner



Lk ﬁ.-:&E{lthllﬁ“ -"-"‘:_' f“r.{lu (b 3‘ a_-'r‘_{hu_ﬁ'f_[_; aﬂm-rka
bood diluibudion &2 all -_Lféu -Ju:d.m; vV gids o7

\tompachd well
3
Tiy e S8l & ¢ I L
HRH S Sl & dhux qutrage guaim Sigu ¢ ahape
ol S&LL f 1.

T (gurer ok Pescuriotion
| sddisa T Sammi 1

, ot oAU as Felow

4 | (Dbbie | »

21 matavel | Reumd amd sy ﬂ..-‘r"quiﬂ,‘h[mm:.. icmnn &0 20
Ceasse | . br,.',LL‘:é Jhavud Teek | Fumi?20mm Jp 13T |
T | - "
Seit 3! Samd CenrAd 1rd & ;“._E".”_ CeAtie s it 3Eman 1 2o

E:ail:lhh:ﬁ:i g L=< SN Q"**; Wit 1 100435
o _ ' } vt Giarmm 10 O 0wn
Setld Proticds amalliv oh
dni 'ﬂ-ﬂ‘-.ii‘rnrn, dxhibif QM s 0.0%mm JD C.00dmm

M0 stiemgtin dwied.
oil & ':iﬂ"a' | Pasthida
| 0.008mm ,ﬁm llwcmﬂ B i

| esdrem
i T@@ﬂ:amu o# Paxlicl &31 dj..tb-u[}uhn-r_} =

:Iu.ud, L) dihe ueil thmhu-n

3| taed to csaluet matvualt 8 ambarKments
casth damn, &maidiub- base -m.;?mnh. '

Scanned by CamScanner



T Ve s cthe @Pmimal velo .
a 4@&:.&1 pmm'cl:, ﬁﬂﬁﬁ?ﬁ:ﬁ?ﬂ *

"u": fﬂ'ﬂﬁfﬂm ¥ ,bg_
I'gyl
whﬂ{!, D- I,Ua-}.mtm
he aphey; ;
Vs dmﬂﬂzﬁd% ["‘:’Jg;*hmi pastlicle. o)
"'I"s s Ungk ot Dﬁ“ Fﬂlthf."ufﬁfctj
Yoo = Umi- twi of watey (glee)
"1’ w;wu% 8 waten 'f,.;-”_”mg}‘_ﬁ
trhasy M= """‘-'*"':EE'IIE q
@ acclinaty

un absslut Emr
on dug (e ?m”{[-: _

Scanned by CamScanner



A

Ur..-u.um,u#] wades us the medium o Jﬂm

Yo+ 9.81Hn|m3 4 1glee 1
2 L p2 (=) Yoo
g M

T abort gexmula. ahould, be uxpressed
un e onglstemt umil 84 M, dec amd KN.
But uthe dianetes of (the, cles 8 um mm,

' !ﬂun) Ey_ﬂ% D2 (-1

Ilj s\; [mm")'q
| Tﬂ*“'ﬁg ‘fbe 21 HN)m [T
Pyl
L g,d 9.1 d
83 r.'m" )
9 [Ty
TT;?"E

C= 1385 ! ¢
-J

Iy a pasdicle of diamnelisy gy

d‘h)-mu,ah Ljiu?h/t ﬁi‘, He tm  um d’{m
U- ..Hi Emjg - Hg
bot El@_c:n.‘.-mw

’ ﬁj?”(m UT IH
HF? (aa_f%

Scanned by CamScanner




A Set

The iu.—'!-f;rmh'ka-
atleast lormim
Depemdimg on dhi pasbicls gk, il s callicted, om
IiJ.,EtIU{Uﬂr (ALY Hmﬁmi o} asd dm soach e it

%TE Sl asr axMam
Ern_,l.,Lhﬂ.Jﬂﬂ dﬂﬂ%ﬂi
UJEH'?LET‘M:!J.L apes

A kmoum wight of supsuemt ali tam
s placed. um thi dsp siture,
ud Vi alid en o witne ahakey 54

e —

Sl Amija»-;a:a: (18 @120 - Pastll - 193¢
U &‘{ﬁ_{){ m ur"uch

apelwn at dhe dep A dhak
at ttht beHem

plt (day 1000gm)

mEniiHed
Detols of catusdabion, D
. ‘ rutda,
i (mm)  |uach hﬂg‘\ %)nt'rdmmd. 'f:iio.incd,f mex
35 @6
8.3k 0\'
18 O
600
Has H
300
ol
(€0
3S l
mpﬂ,{mu u!.iy disubution cwowse ot sbtalned by
pm-r? ey (N) at exdimaly en matusvad dealt
ﬂﬂw posthitlt digt Dmm au abseissa. e
Jogaulhmuic aale
K tﬂinﬂmuia.hﬂ wt Rutatmed = it Smi en Sienk _ 11
+ 1. ¢ wmmudative Rilained. - Swm Eﬂtﬁ";{"#m

& ‘).Flvur: 100 - JEUmrnu.!ahm%auﬂ

Scanned by CamScanner



= Hd:-tw.xhﬂmmdiﬂa aML e ded,

is
Wy h-lpnuILH' ﬂﬂ‘-‘piﬂ i Mu_qﬁﬁ O‘E ?‘:a““* i
A H*ﬂd}{b th mﬁbﬁﬂ-l-"d' Iﬂ Jm pwtt usaliy
onsbng o g auch dhak S F
fﬁhﬂ;&a at o dwel g suadny
caltination o Hydomallt
- i
| _________\Q | i
| 1040 a ———éi‘ n T — %l H
L S Gy
‘| & I O 7Y
| s T
J
; Mﬁ"j ; :
o) Sedirumbadion ) typack 0% #
) HLadHB"fWi”‘f- LJCI.H 'I':JLJﬁﬁ""il Hlﬂd-HW'U-tlH 51‘“”
A EsALeN "
i, s
Te sunding en dht Jﬁrﬁdﬂmﬂi slemn girit i

dmwﬂd o weil durpursien aibuolid of dht conHL
of dht oulb.,

i, Subtvack
I amd, "mulkfphdiﬂ% e, &ufmzd'm"n:a Df;n b‘ﬂ mﬂﬂ.ﬁn?
Tk ol mp*mmiui b’i lo0o.

Scanned by CamScanner



mpl: wi uhy dimails madmamm
exetection o4 mﬁmaﬂ Awyact o4 el AUIDTLAIET)
with e odemn,
Rh=10 :
_ ﬁﬁiw a r:ﬂlrrmta 9 vuading 84 099 ub-s

d ,'?m"it” L’“ﬂ*i‘"’hg B umowose dm tthe dewnwasd,
) avticlion dewasids iy HlddHﬂnuiEH belb.

ket He Hm‘?h,t (tm) betosem I-Iujr:iH vl a8y Utmdiﬂg
Rh A muek
th= Halght of cthe bulb
Wlhim HLﬂldHE?ﬂlf_i'EH el Mw:@‘w 3591 rﬂ"rﬂ-’{
|LH‘LE taty level a-a oaiter n !_'}—-ﬂ.,.

li T Lie J:mrﬂg wqual cto (‘ﬂj{@%&:wtﬁ dht Jdeel
/ b-b eites cto hbgéi\

2
o Ha s '} -

‘ ’{. 1'+Ii:+> %
Shrie

Wi, 4
He - Enﬁ-bu:h}*ﬂ depth 6 Hydromdey
A= Imdewnal ¢fs ﬂ.H:lE: {
Wi = Vel D* Juid-HmEJ-ﬂ

ki H - Hﬂﬁm Lﬁ‘{ﬂ bulb meck do Rn

e R S e

Scanned by CamScanner



|

o Wy dhat emo pcm'f.:'ch,: =177}

8
™

Patecedul - o e pasing dhsugy
Aogut Sogmi o WU LBY Ll 4 s dakum |
o et s weighud Q2EATATG 7

o petalaim dish: slubion wit added

Soem? o} dupwmg‘ ﬁﬂ“d' ol j

Ghiing Aishillid coatest ds also addid do {evm

3

la aol uw Shi i qutly mind 4xng

qlass e

.TMWM&%M%M“*WW‘B&

i : hewlol be dakem
up of thigh apud milwzﬂr..ﬂﬂ:ﬂﬂ bl o At

10.

dish. <

| The el walew mixtesy pi Ghe twp us sliyred oo
| % do lomin o wmsesg dlispestfon of el
Pasdtieles, 6

The tordemly Lid dmrrmﬁ:mad elrilp

a l800ce .:se,dﬁm&& 'QLP*-:H m.ma- et 0-5. evaten,

Cosu i o 3] g"ha:.t all {..!.93. pasclicles

ame uwary ed do ﬁ'ﬂﬂt.

'Pa.q}dﬂ’mduq)mmﬂtﬁ of dislilled woatert s addid.

do tthe wseil ustpumaion un dhe et o make wp togoce.

ﬂuwnuihaffdmgaumdmcd ' twrikh ot

The yaxt o3 chem en a duef

dht lg;.iapu:uim us H!r.lﬁrmded Lummwf_if:ﬂﬁmd

Ad dghe und of digeuwnt wopsed wimg drdtereals
Cwsvally T, 2mim, 4.8,1S, 80, Lhse, dhsy, kg, Shot, lohoe |
chu L}ujdHWndEH :Hund.frr-.g Ul meted . daﬂ

St a ]

i

Scanned by CamScanner



LI"‘H':L”@T”EE’-“L “-""-Lﬂ-ﬁﬁj“? 8 ctakem Laﬁ-m;pwd.rr?
o dthe dBp rumisuis gnsteod of dhe batiem'

& nd, dhe meosus (eoutiion, dht chydseomaloe
J it dnsesdid dnlo a vedimamtadion fak r.wdaifrﬁw?
vdistilled wakes, eotum db us dm Equilibtlum condition,
clhe wetadin Lﬂl{)—r,p_,;PQﬂ{:L-_' beth dep and
beltlom o4 m?; TNema LUl W}gﬁum
The dt&ﬁmmr_q of cthe &u&ﬁvs Gives clhe ma"mh.ui.r.
& Tumiscus terveech’ th ahouwld be addad
o tthe sblevwed, ebise LHEﬂ.t:u’ﬂg.

| Corstaetion ﬁw\'@_'npw;-a_ﬁ#_u chamger:- (¢

The ch ey w3 calibrated ar a
stamdard, ddmpoealivu of 23 %, ;
Ty dru dompotalive dusing dhu dest digpou
qpem dhis, dthem evuctiont hat o be opplied.
Tyt dempexalivu ds mew dham v,
act ool valur 4 henek teroteshion s e,
Ty, ot dempartodisw e st dham W, dh

————— e T

Scanned by E:amScanner



pasition o} dipwaing
a——_ )
u-ﬂcfwm;hﬂmﬁw dlsperimy

# (Caleufalien o4 pasclicle & uu%@'ﬁd
PLEHCEmi

e —————— .

N E'{“"J“( /‘”"J_ %100
Wo
Y,

who Yz - T:em,u% Jdndicalid
b‘d duddﬂpmafcﬂ!-c

Yio= b wi D'B wat e
b : pﬂPwtﬁxc brrcwmd of s8¢l

Scanned by CamScanner



de Sz disbububion Cusewe [tyraim Sige amalsis [
Machamical amalysii]

Gn tht bards of am.pnuﬂmm;d%mmM
| Uniyowmly gradid ex pesly gradid Seid

UW{MI% gadid aeils ary dhste ol pasthielu
6t almest o diamalin

rrflar:r; Silt | Samd | tprawed

LJ%L&!HmLL& ?’iﬂd_b:l. el am Hepiemilid, b L-"-"I.I'.ﬂJ'(Ld
Veical dimue au whowsn E:sa, dht WAL Cy ¢

hap guodsd | SHIp graded asil: supsusentid by e ¢
Aty undesumuolials By p.cmi:‘clu amHy mu;i

flep guadid Samplu pessest diggeunl propsrbions of
danr LM%LEI.. pg}{hdu L dﬂ&uﬂuﬂ% Calel

Scanned by CamScanner



cpsied o T >

C-appiciemt of wnietmily - Te Bkl o Af?

WMWEJ G o st % Pﬂ’{t‘&u ”’*3‘* ﬁﬂmﬂi \
'wmba& thy tako o% Do Ut Do 53¢ ag

A uld -:a,l
\ ‘:H.: P_EE
Dis

1

toru Dip7 eHepausemits b&-!:%i un mm duch dhat loy o
dhe paxhieln o gint dham dha esige.
Do = 307 & dhe pasthibhs a3y ginex Tham

g u&{'}n * T
Do = bovi of dthe pasthiy ax2 f
chhis ;H@;. ’\Q
@0
* “TE'__%EE}* of Cwwad —Qﬂpfmee.ﬂt& etht cshape
o e pasdicl schuse 4 s ginen b
K@
Deox Do

meﬂ%&dﬁﬂ.ﬂgﬁmmbmfamdg A
§ Cu whewld be grualin dham 4 (u alrel) 8% 6 (g Samd,
Em-: i althun o dhe dutg Lﬂndmcﬁm%ﬁl miat -..E.ait:f:ﬁi{dj
i tﬂmeH tid PM"T.LE rﬂ.’-t-:l.deﬂ_

Pasidicls high dislobution ofs sbtalnid bcd dhiewd ﬂ.*’ﬂﬂ]ldjd
4o% Lore ?qabfucﬂ aeil LF-U:L&hm amd,

H%dﬂmﬁm ama!ﬂ;,u

Scanned by CamScanner



Ju Unit waight v Fid Danaafy Test

The umsily qu%m dHLfpes o the wnib welght
.a-ﬁa.:.&sii dm ctht tn digliogdad, mnd:.ulemauogm
J:,qmpr:lcﬂd dmlﬂtiaﬂpla.c,t_

Detesvminalion & dmadiy amib wtight s mads en
bmmmpiinas{u e a1 Lo wstivnall dhiq;wm%, of il
MLQ T e, 8% F'Jﬂ.-tiﬂ:a amd. {,armpathﬂ? a. wurtoim "f'id‘L

e mhﬂﬂ'ﬂ'f'rfumt.m&dﬂﬁ dht ecorsluuction o4 ﬁ-Elr'IﬂPMﬁd_,
s, dF s o utamd.asd pxactie do make an-ciliy

Aderernination 8y o amil mm‘eavh.t 8y dns esail aglist, ik
wis p!mcz,d, o i dhal dhs mn'@cﬂ;rﬂ uﬁmr Pt
baps ) C'LEI.E'.{}LLQE-. ®§
Tuso Jiﬁ"r‘]}'ml{l'aﬂi' ictheds tf @‘u dud eirmiina bigm o4 the
Nl wrdk umaht o % %'mﬂ
[ S&md’ﬂﬁnla_urrnamr
o. (ptey Cecfan 'maJ:th
N
L [Samd, 'Re;:ﬁammg@ metheq
The Peumed

s v, Snd bt o, oy
dﬂ_gmm:'ﬁ' dht velummy o4 ttht el wreanlid
c.bj_]liﬂ? L hols tim:_Ethmnmhidwul'ula LT
rlh gamd, puviswly calibialid gs ali wnit wtight
and, d‘ffwua,&};m d.l_il?_'i-l_.lﬂ’!.i*r'l.fr‘!{ﬂ- cth, uru‘?hto-& Jdht camd,
oeguived cto il tthe chels

The Apparolis tamuish Samd peust; :
oy with o amntval cff%m{ hfhj ;ﬁmmﬂ
Lalilyyakiem of lotm dia 4 16em dmam 3

Scanned by CamScanner



[ S8 mim

1 ol -
ITrL-.J pamalsdE  clm al.--t;ﬂ-"‘ﬂ@ b ""'f;: e o Frrel st
) I _;Erj_J_L i it ﬁf L4 7
puugpuirea 0 gl o of ans domd
asmd.; £t 2 cleam samd ot UEE

iy eAdgh T e et o b, o7
A coibh bt &

i 1 gt Aiw il : ;
|$—:d ;:1 eoend V@(’ bt dﬁ"‘*
Hem & ; f
|-'-r-'!- e faly  eth i ol8
o fared e din glaal plals, .i_-,m. mich
f:'cf’tmiw. P indiH erilo ?ﬂu tonival peetien b
Moy Bl ok [-H’i Tl R uwd.a'tunﬁ
Pulling sut ¢ esh iy . wihem Mo 55 ek
o ke s eloted The Weight of dhe cglin
et cbhe *Fmﬂmrmfr? aamd o3 dakem ax lHa gm
The Weight of ohe samd collecled dm th -:,mﬂmﬂ
kparehion may alss b r.f]m.uﬂd. ebepexalily eorhich ey
woual B (Wz-1.)
The Cytimdey ot placed cemtT absit e calibsqobion
rerdoaumy doch dhatl cHe baltem of e tenial
paretion coimelds with che clep of tu certoimen

Scanned by CamScanner



s Samd s allewed. [ swm onld dhe centalmey
Ty dhow ds e samd. sneremb, dhem
dhLl Sholly o r:[ﬂas.ed..ﬂ?m wm?m o Qatﬁ'f‘l.d.l_)-.’.
with Jdhi MMW% Lamd ol u{jmd..mal
corbaumest, (We, may be, nt{md btd didu.ﬂhx"l’]?

dht weight & wamd, %Lumﬁ s mmﬂ pmﬂmc}
gHem il U_}ﬂgh,t o samd, yulimg Jdhiz amd. dht
centasimust (1, - W),

¥ Obsestoalien amd, caludals
~ Calib*talion oy e Coll 3
Tnibial Waight o C XMH Eﬂm*:”f"ﬂm

L«}{,Li?ht &4 {%ﬂi@!@ﬂmﬁ Cl.ﬁIJH/ B'Er'r‘l"ﬁédr"{l’ﬂ(a‘ Soumd,

) SO conicold perdien [Ln!a-'}ﬂm
Waighl ey SQQ Oceupying Lemital petelion
ﬂ"-jl.’j' =ld - Nl

Waight 6} Samd + cylindwt, Sand agler Temeviy info
covuical pertion amd Calibtatimg tomtairnes (W3 gm

L*Jm'w o4 Samnd, Tﬂc{pﬁfﬂd ebo il cire
calibatimg containot, (e) (W W3)- W

velwme of the caiib%ahhﬁ cortairust (Vee)

Qﬂh‘?d \‘ﬂ'lfu:'_

Scanned by CamScanner



e b wight of o8&
Measusernent of il HER

M
tht s MW ld |
o be dutesemined 8 cleames. B I'd «:1-‘1:'.\
A maﬂm g,bﬂtbt [t dmmtiﬂ”ﬂm %ﬂ’fﬂm
dnt st with ahe " chlp of ﬂ*'m‘a’ ama i
wcavalid tel ub telched dm el amd
mLu%hi 7] Mmd. b [IWg) |
The  Samd. u,s 1 drde thy cervitcuvied

omd, daky ol wad al (Jol

The ¢ ﬂdﬁﬂfmﬂ:‘;’t Wmdfﬂch&fﬂd

lamd. dht samd s all do tun dmlp of
e mewenmemd

A ke ol L*J;.u'ﬂhi‘ ] {Mﬂ?.m_
@Cﬂu,pa; 'ﬂca ctht ctest hole

uo @*‘44 HS.'?J [HJ}

The dvisclis®ettt i e eseld V)

et &bitm% b aﬂ;ﬁ ANy cthg sl
by velwme, L 1 T %
Motstustn tomiemd of dhu uxcavalid aed us

At ertined b‘d Ovem d.u.l.o;m? mithed

Obserivalien 4 cal d atien
- | Waight ef cylindux t Samd, (Walgmn

'QWMW of {%uﬂ.:iu{-i- Samnd, @thE.H 'TUJT'L-"I'I:J"‘I"J% o
cru dest helt. EN'ﬂamﬁ

uapxlnu?m o4 foumnd. SCCUPLU mrﬂ)r_‘j'm deat holt

7 NG,

The Sl at whith

o cbomd Aok ]:J

b = (g Wg ) =Wy v:[Tn&tH:dw:'ﬁ; wi o
WNaight of xcoualid Seil m;a?m el o

\| Vel ot sk hele (V) = W «;
| $

Scanned by CamScanner



et

Appas ;
: ,:EEW Astical Costeullin, ef 100m dia. # 12.5¢m Ja 1Bem denigth

: Sﬁfiti_rﬂwﬁwhWﬁ'“g A 5 qj“ﬂg.
Sb.t_ﬁﬂj?ht {j_dﬁ,t, Combouinin the
dELLnd—"‘-Btm LT [EJ"I'"'IE&’th

delly. (W
E'u‘ld 1L tlb&@}cm‘ e e Jisded

1 dunel Wb <
| Plact tthe cetee ol ‘&M Lam;}mmfimp gt :1

e chht cwlld 4 m—iw@%a et cutus dndo Ljulﬁ

r.'_k,m'ﬂﬁ (54 QLALLM abeut 1Smm of tthi olly

e gtrpndis Aoes , tdunfolid

.’Eu'ca out L!:m%u cuklam JHem eLht Limqﬂmdiﬂg ABLL,

lLew oy cto prolict dptem ddowtt amd S dre ‘
ettt coith dhe dhulp of mhaiﬂhi adgls e palate Hmige
dim bt ITLITES

HLLIﬁ»hi ctht tove cottise axith weid 1 witheut dsu_.d,ujﬁ,m

A Burmgae ot il Lbﬂmﬂ ;,truj CAME Ly A Addesimmine
cthe cootert Lentumt of dedd.

W of (8402 ctest (D gm -
Wit o core euttist + Seil (W) gm -
|t U'E (et el I:H=H1'Hh?nﬂ:

Tl d_m“n,ti,lid L
v

Scanned by CamScanner



T dpem Conaistumuy meilly wied o
ctimﬁaiﬂtd. asils 46t which s mw
oy olid Jo a Lf.fuzgm arlimb Jo waliv
Derfimibren : EE’TUMHHLH divnili asy chy walin torliris
ot whith dht deld mos passes Lt’fﬂ'mml..‘..tﬂﬁ
o thr elhum,

LHmLatemuddm»&a dagur of isemmun sy i usil
which "mma; Jsumed, as mgi_ L&imn_%&%dﬁa.ﬂd
-Madﬁih’m%maﬁx % cohiesior

Making tthe el olill waae rrguld Fuscthis
additien walid ¢ 1 tehesien umud
aimi o8 shape

i) Qe Selid. wtals

|'\r\:] Selid wtall

A s bustg Jonidd

Teha A{I:&Hhuma imnilz which asd msat f..!.-[;_l,f&_}‘.l
o6 mm?wuﬂ? pu}{f]ﬂ.u QML -

l Lr.iqpid Lk - (L)

Luquid. dimik 3 dnt walist contumt
torsupeonding oo axbid asy dimif bl diquud
amd plastic stall of Mﬁtmaﬁ of, Seils.

Scanned by CamScanner



"Liu;s.cu,sirmﬂmt,tmwﬁ‘li

ot which tht cbeil o8 s hll o
thas o wmall shearing siren
domi oaaistamu o lsuwr.

Pdastic dimnik (Wp):
T ub dht wolt conlimb tesvupendin

Jo
anm a}u:{ta}u?j il blw piaﬁn'a fo cthe Swrti~?39ucl.
st olis o Lenaistency o4 wsell

'Iidmﬁiﬂiﬂmmwmmmaﬁxm

ot which o well will 4ust bigin Jo cromn ble

wium vellad dmbo a dthreod. Qp"ts-ﬂmcl.ttbd Arnm
<&

: &Q

“r:ncmimm Loatis amt at whivh a swduckiem

E"E /
>

Lelguud.
gelid |selid | Stalt
- Sdalr |Stolr

L I bdg -
Wadpe Contams (A

Scanned by CamScanner



&

-
Q_M____"'m“d Indicyy :-

Wik - 2 Bl A

Tl %mg{m‘ﬂ% aML cthy m% ; T
] ﬂiabbwid Induy :- LIP}

The plasticily Tndux ds depimud at cthe

| Tp: W, -Wp) P
I case 6—& [jamdjd dails Mﬁ;,ﬂmﬂ‘ sh w
dat e eol L
' Hu plasl
| Vi plastic it s ot ataexéf;ﬁ- plasticily
dmdax U8 seporcted b rﬂP&)@M 4 !
- W tthe plast di b s K

I __..—l—ﬁ—'_'_- —
Scanned by CamScanner



A ~Ve I, dndicalis chat dthe’ ¢
grealiz tham digud wmilZd dumna behounes gust
ke a diguid. s\\g

L gud Trdiz us cbht salo r.LStPJ-LtE-&Ld
as 'ﬁa‘gﬂ o ratomal coder erbamd Trimuu

i plastic it G Ulld P]u.ﬂ,.ticiﬂd Imdax.

I - w- Llp
IF'

whow ud: water tontunt &4
tthe Seld

Scanned by CamScanner



petewminabien o Lioyid it -
- Clﬂ-mﬂftmd.z's mubhed,
- ﬂﬁm Pumutvalien rathed

be ddermimecl b‘d

' {;_Mﬂﬁnﬂﬂjd’:ﬁ mithed :-

Appastaliss - The ap a.ﬁﬂw i of a chasd
Mﬁmbmewuﬁiﬂ%@mf’dﬂw
MB{L%}W&MTE{J-M

The brass wp com s i
en dht suubbis bas uhi chelp wof o camm
&Pumi&dbcﬂm L

- | Tuso Lj"dP’u @&Wﬂg donlt asr wded -

namuly - c amds ool & ASTM Tool

adjuslid, o lom with cth chalp of adfusting Suws

| Ptocedii -

| Take abeud 130gmu of well paaainﬂ through hasu
Abbng. Sprns, %mﬂﬁﬂﬁm&&dﬂ o uk

fa Lﬂuﬁw@hig mi do yetom el pasly.

2| A perdien of the wsil parlt di placed dm thy
wp of diquid, dimik dudes amd. denelled

b"‘d YO o%. L&Pﬂ_luf-ﬂ.

Scanned by CamScanner



Using  Sitamd.astd, gHeetimyg deot a guoont
Gabiuin sioll pad: J
The cup s given blew! by ernamn ol @mﬂm ol
dhamdle . The chamdle &£ Totaled at & o

about 8 suusludions]uécond & dht Mo Of BIBWS
o ewmted umbil MPM%L*M&ITM
Centact at aht bettern sf guosnt aleng a amite

‘% | Orryery
Somu C[#mmﬁd' weil \whow dht gheert Jhas dosed
s eskam got :ﬂtﬂ_llﬂ contamt diteserminatien.
Adleast iy o € ustiols asu tassued eub dn dht
amgr of 1o o So blows \Q

Tehe qreaph plotid o) watekdentant agaimst dht
™ of blews as abitws; eqaxithmic walt Uo

sbtaim ylew wswe wakut tondimk
N

r O
A
B
W)
Lad
iﬂrftiﬂ& Ny Flow cuswoe
A
|
1 =
. oS i
Ng ot blew? (m)
FLLM Iﬁdﬂc {I&-j - H‘,*[ﬁ;
lag [,
)

Scanned by CamScanner



' TG'H': alreut I€o . 2
4L slie Gl Sy L
arndd wnfgem : :
| A pettien ““"-;‘b&ﬁ MT@MYHE
&Tj P i Ua‘bﬂdd—lim! reuld
% Somm dia. amd. Somemn Jhu amd devellid uplo dep.
‘usted cthal dthy ey

_WEGAEWLHRMDM%MW_
aqlin Jasl 4 LE’-L'ﬁi mﬂﬁu:aa.ﬁm Comtamt.

Thae quddﬂmifﬂmumﬂg Jo the el
onliml of past which gives 3emm of pemutralien

hy LE,E"‘U'I‘"I"PUJEG, b(d {-Li..mg

Scanned by CamScanner



e

™t ong of blows dsuals ase temduchd amd cthi
Faph @ plolied ox walix temtinl Nouud
Rermutrakien amd cthe walix temimk Mpaﬂd.; Jo
domm prrutratien C{},L...% Liquid it of gt casil

Thu I:JJW ik

? = '

:g i ebtauned, I:;_,u_&
e | R {LI}L= ':J-::'

-§ 7/ 0.4419%”}1

L Il ﬁ"—l %= Pty odion
do 7'@ W= Water terkent
PWT@W tEmPQ‘fdin%
YO pevubroltigr
Detewminalion o Plastic Kok : X!
Powocedu o \@

Scanned by CamScanner



1-‘. ] _ —-_____________-_-_____-_-_
Thut F"ELM ¢-E, Lo Ly e

U‘“Pto.hr[!l wyilil kg &':fmﬂd;iﬂ els T
crmbing ab o diamelin oy fon
The C¢rumnbled,

8 dhsw waten WMU}PMLL; Jren daken ay Avest ooy

Toughmuss Tndux [T7) wis dagim
S ed ag dhe ~
the P!‘U'hatd Fndux e d:l‘u%ﬂu} Trdux - o%

IT:-;I_E

RS
F .
9

Deteserrunation %PmiﬂHchgg Tvicdex

shskWage dimit eis dimalid. by Wg amd
Lls  ckhe bmd.a){ﬁ betwton whe delid amd et
wolid sdale ﬂ mww%

Tet U dogn as dht Maxmum walis tenitent ot
ohich dhise will be Mo sudicion «dm velume

oy ol mass aﬂmpﬂﬂfgfﬂta steduclien dm wales
contamt.

Scanned by CamScanner



Sduq: i-

S— X
CEDBtITNambal Pt orediuss ===

Tare abeut Bogru &fﬁ' oven omied cieil ta.awrpi
mem gmmi:) 42DH AEE A U8 Mioud,

distillid, walet do Jewm a wsig
-pam alightly wlewing cenaistendy.

prnt - o appastaliu Consist
'Pﬁ‘fc aim Evapetaling dish o4 cthout tlumdm
a ?J"LF-UT‘IHQ_%E. .:mﬁ ,rj-F Djmlm wdend axn
ylak betlern, Tm alis  woeh #Smm X 3Hmm - 3mm

thnied eTw | amd. th chsu
PHemigs, .,\f ﬁ%a wwﬂ&%.

The Shstinb dish @
amd. \Hrmm ﬁwj {m mble wcﬁnmgmm e

JTUTER (34
ﬂﬁm%m cutﬂ':-a.ﬂﬂuﬂlmﬂmaf

s s s

: ; beim ?gﬂ“E,
en a, wm%i usyact %ﬁ%ﬂ i{ﬁpﬂd
ed b umsusy weplusien aix
The Sesy of dhe aell s
op cup us Cleamed,

The masd Shaumn, withh
qoumd 5 Hinr ﬁﬁmmﬁﬁfﬂ%
SRR G e 8 s Lk gﬂmﬁ

Fl

devellid,” amd sudsidy,

Scanned by CamScanner



i

#
F

ﬁﬂﬁ%ﬂim e

—

H-.u:?ht o ‘Empi:d Skm‘mka,?a dish (L]
Waight 6} Shﬂﬂwl{.;zgz dizsh + et Seil (Walgm
H,j_j'ﬂ!ni ﬂ% Sh'ﬂ'f"ﬂHﬂ&l dith +dﬂld£’9{ffb~}3-‘]camﬁ
He_iraht of Wek Sod pat (W)= Wy-I;

N wight ot d}ud ded pad (W)= Wy~ W,

Vel &Edwﬂr,wdpadw b me,umibé
ed..

THEHLLU-LL;]‘ dﬂplafa"rﬂuni:

- | Take dht Weight %@piﬁ peecelalm divh

Fuill cthe Gdass H st amad. dhe LEEH
MUSELUMY U Paussing” it ghast p
B Hht dap ﬁ‘ %l

The Gylass m@m tthum pllqud dn dhe pexcelalm dish.
mw;&mpﬂi LiEPfﬂﬂdﬂﬁEﬂlLLEU}Lﬂﬂmo-g
cthe TN sty .,bEUu::L cup amd. us eprussed. delien

hﬂ' dmefumi %’ AT L0 54 "mwau)-uﬂ:_

cthe Iadwt dhe ™Mt digploceol
;‘i:i;ﬂ.@iﬂ paimaﬁ ;E@erﬁaim mih% P °4
The mnast of tht MerUy Je displaced. diviidid
by cthe demally sp ettty givis dhe Velumu (V)
of Uttt dmﬁ agil pat.

Scanned by CamScanner



|\

Vi
1) Imilial Sdogt
of aoil pat

Detexminalion of ShUniay dimst

i ’&Qki—wa}
Hm'ﬁffﬂi o} waken dvilb ﬂj@ '

o e S i - B
. M.::.:'cahf = MW Shmirrﬁl-fmﬂ-t il
O\: - W) = (Vi= V) Yoo

. Chstumbade ik “"]s\" a I (Wi~ Wa) - (Wi- w"“-}{“"] ¥ lop/
N4,

(Lﬂ%: {HE" Evlr_um.j{”‘?'}”ﬂﬂ}’-{
I~ 4,

wihat ;= Imidiad coatese conlimt

Vi = Nm = diy velumg of dhe asil pad
Vo= Tmibial Velumae op b asil pal
ey = E":'H u:lu,fﬁht ok e Seid E’mPIE.

Scanned by CamScanner



e

;-—‘;Ht.f.ﬂ'aii
.- - Y Shsij
; _ ﬁ""? i'tﬂ:mHa?.
Bejo'u SheuimKage
d L AL%EH Sh!"..iﬂ"fﬂ_g:t
[ Sl ploki
P
e " S B s Fﬁi
b ® . :: ,:b_'-_"',;" 3t Eig .
) \ - _G-ﬂ-r;' :
MereCein
L@ﬂ Fomim ¥ I8 m K@ Perte elain dfals d.-i.ll:-\v:t:'%l
it choes P -"Q

Appostatut wdﬁw "I'L[*Tjﬁ Jelume Eh{'.r_':"h'_a,l.

o Sh}uﬂkﬂﬁ%r. vl est
ShainKaop Fackesys:-

Eh}uj_ﬁg%e Tolio - T s d_l_{biﬂﬂdu as thy el
velume c,ha.rn%z weptested AL pesecemt the &
vmmmtmmwmﬂﬁchww;?ﬁ lud

Tnastuse coritamt erry e wruh et
SLhFUﬂHaﬁ,( bk " LY ds (ethe

FRi- 1) = WiVl
Wd

¥ 100 b; - Wy

Scanned by CamScanner



3|

Veluriye Shfri"r‘ilria_:ax. SR |

i The wﬂ{urmﬂﬂm Shetimke o volumeluic Umm?;
.oﬁsaum;ﬁg:ii&m cthi iu:*rmm dn dhe velurme

Tested ai a pwcont dhe
%“m% 46 mmmmuﬁﬁiﬁﬁ
W o am dmlial valur do dhe Ehm-n}ia‘%‘-

T

F&: Li-Va) H:HJ(

'_'_'—‘—-—-_...J;J"

D—-—%"_u.."- &b @u—i}ﬁ%ﬂ[ﬂﬂ - Q

 The degiue o hsunKaaNis degimed, as dhe
ﬂ;u;aia 8 thy siibﬁwmu b@; Jiﬁa} Velurme
md ginal Velumic o % eLEa.Ec:.nﬂpFE. Lo Ui
drndial velwrag

| Ldmneas Shﬁﬂﬂ%%g (L=

Lumear Shaimnk olg Td Aty

U et dirmnemnsien of E Lﬂ.éi.ﬂd:ﬁ'lm uinﬁtd. mma
o pﬂHLUﬂiccx.%t D*ﬁ ltiﬂJJ:-ElflE dirmemaien whem e

toater cortemt ol &w%xamjadnm alue
0 dthy Sl't.%fﬂﬁa%ﬂ ddrruih ¥

Scanned by CamScanner



Assumplions o1 5t ohs dauy o

qaling un Mguid sf dngmili wxt all tthe pasdicles
chave e dame umit weight A

| Pashichs el dmdipendent pescielus.

| The Mﬁhbmﬂﬁ pastii s&q\mqst Jhawe amy gk en

U...ll "JE.! LI cielile
Th,t.maluwjf&?m " "mumpmmmwaimdymﬂ
.ﬂﬁ&d bt caetlde
| Coasese pasddiclus r.@th mett quithly dham dht imot ences,
AThe weedd that am AUEH Bpecific g;n'[%r dhe Valus
ﬂB whieh uf wsed dm C{Lg:npu_ﬁhﬁ mgjmm,m
f aphotital pasebielt, L&ﬁ%ﬂ;jm by
¥
whise 1= Yodiws sy Sphusical pasdicl

= Valdlodi

1'-'r5,- wmik U.H_I%h{ % P&thdl

'{I.:J: UJTLLJ._ [;,ﬂ..la,hj ﬂ% l:-'-']fﬂ'if_’{ J

s

Scanned by CamScanner



Limibalion of Stokr's daio : '

| Howerese e abere azsumpions m-u.luﬂﬂi di*“;ﬂ]ﬁ valid, |

Sunct the pasdicles ased um amalysis ax unst buddy

“phuucal.

Thow wil bt dnguemtr ef ont pasdiclee @ntst he otha.
» ale will thasme didgesunt dpacidc

| The pesthiths galling vneaX muumﬂa%mgaﬁ

are alio Wm.
.| Fos¢ paschicls ctmollextham  0.0008mm wqpuivalumt diarrule,
Bstouemiam mertmunt  afpecls dhuy ctetlerrend A

B —— e

mirmhuu]m O I Sy

{Z"H ?"ﬁ'nr I'E'thm‘ﬂ*t gt g
Tulakine Tumsily FD%@%{{I@
| . alio of dht digfoumes
T us deyd e veakio of Ut
bedwern cthe Veid %Mﬂﬂﬁmdﬂgﬂm

matun ol veid stallo te o dthe

[ ¥
g, dht \eid stolio dm che Uestest X

din_H,uLme. kb
At vlatt.
Tt am be wstdlim ag

ID: Eﬂ"lﬂ"ﬁ ' .
Crax ~ Crmin
wiit Emﬂ:wﬂdmdmm{ Aok

Coim = Void otodid dm uhe dentest otoll
€- L“'TCL:I;ELH&.H. veud Hatio

— e ——

Scanned by CamScanner



:fh::“ ull lestut ptal, €: Cogy »
| tht nalistal dupssil s Zhe dimoaest
£: El‘.r"l,.l;"'l"l b l}LI‘..I'ﬂLE, ]’D rdl.P f-L'T} dm M;E'ﬂ“ﬁj

| Fore amy  Inteemediols odaby, dhe sulaking amduax
Vestits et weom 304 & ene.

Aty o clay
dhi. ch;:d iy cima' - '7@1:;'3 umfimud by

T‘l"il.ﬂf."l'_ﬂ..].l LL]"hlI'_h Tla L”uﬂrﬂ.-'al
A Al behauvieud

Mp!mhmidoiﬁd %b&nmumbtm |

D) Nokwu 8 EI al prtamt

”) A*rﬂ&l.u’ﬁ'-t "rr"u"?r"'E.HELJ. pﬁﬂ.ﬂﬂaﬂi

- | Atopsdim Jﬂ@fﬂn‘npi?ﬁ (19g3) jﬂriu.iiulg Iﬂﬁ"-lx-ﬂ:&

el ot ﬁmuﬁ prepsitional o dhe pesont sp Eh"ﬂ'

iyt pm{ﬂcfu.

He d_l_ﬁ.l“l"l.lii Adiniliy (A) au cthe tkmiw plaslieily wndiz

weight of el paslicu aﬁ ma.n"n

mmaﬂm dham duse VMiCTeTR pRasemt UMttt Aol

Tohuss, AL:-_E 1
Co |

Ly Ii[:- pfﬂﬁ'ulb'd]hﬂdl.x
C.Fcu? ed3en Uil of parchicde cless
cham Q4

4

Scanned by CamScanner




i
o] B
Plasbialy ' g S
Tnduz P
Tnaci{du&g{j

/- Funut tham 0.00amm

A:,iiv-ﬂz;j dist dtham 045 - Tnacting
035~ [ ko - N -

rANTH, - ‘ﬁ‘g’t\'

A o Cfmar dipemds %Pﬂ °k minotal.
Fox Hanid, e astivdp Sl s vulalively dow
whill thete chaving Efitmeillonis eill dhave
thigh actie <

0\
\

Scanned by CamScanner



*ﬁlj,:___.____.  MBRULE-S

PH&HEW.!_J :

In a Epm‘ﬁic Lr]:er.;u,l—L.f,.-E"" st with pycmerrelin Jhe

L{;.ounm{n% shfprations cotms mci?h.

W ot ..n.rmpt:al Pyernemdin (14)) - ':fr*;ﬂ-ﬂ*m
it ot PYcrmorru ke + g wedl (1) - 1330

i o4 Pytmeraket + Soil 4 1 akisg (1g) - plelfiy
W& ot PyEmemedert + Lbatire (W) = 1b3o

Tetotrmriiry dng 8 weigde ' Sell ?"‘”
ot tehgd mgwﬂ o& olids,
el e R N N
.ol . 1130-
I @ = ‘-T'Sc:'-\}
o 3= F€0)- (2245 - |u3
twlﬁ‘\ .

Scanned by CamScanner



- — —2Y\

' bb
L-J L
. Y- (Wy- N\) EB'{E:H'E'" EﬂE-qED 1
b-l: 3’.:'-‘
Ak L7°C - | ¢ L (b = SFIX
Spactyic graviy ob b =4 (Pl . 9.3
Ad dtc, = 2 H%0.9965

Spanigic gravily ok & = 1 (bl YT

A In o apapidic ﬂ”"LE MLU%\ sllewing elgeswatiens
LML mE.d.l‘-ﬁi & @’? K

Wit o dn,% cheil - Ok gm, betili+ Soil+ Ldatye - 'Easﬂfm
Wit of betlle + Walix - 4%

Detesernine dht ddpeci L,meua o4 Seid Selids.

While ebtaivin w 581gm . 3l of abe was
mn"!:h"appgd. u'm duipemsien. Will dht Cempulid valuy
o b will be o dowen dham dhe torstaclid

Valuus. Adso, caluwdale 7 umxmey . NzLﬁiuzl.' dErrnF u.pgu:t
Selus (- i) = logm

Ha = E&Egrm
& Iy~ Wy . lok s 9.C
(Wa= L)~ (Wy= W) 101~ ($38-14735.6)

'tqra.-;i

Scanned by CamScanner



Iml 64, aix umbtapped cthn

then U= 104 8
1oL~ (Sy41-43GS.b)

Erpt (1) = 23-45 4100 - F4
a1

Pﬁmmm war wted Jb ditesernime ot walut
Conbumk o Q@ Sﬂt""'rif'd chacd  The ubﬁuMﬂca si:%ﬁmajmrn

AL u,rrnpt:d p{dmwi&ﬂﬁ- &N

Wi o pyinemelr + D (W2) < 11BN
Wt o4 pyumemalix + ’\49& * Ha}.m— (W) =aonN
Wit of  PYomomuy’t Watee (W) -

Spaciyic brally“sy soil uslid - 3 6
- r 1-].,-.].\} -1\ |
¥ {Hﬂ'uﬂ[%) f) X1oo

(___3(255 ;)_]mﬂ

[ J0-1%)

W:ld. 33 |

Scanned by CamScanner



i

i

- coas used U
(000ce covn cuttuoe wtight qfff%”’%ﬁmi ek
gind oub um-oilu amik ©9G 1 B, aYFogra.
The et :0-1{1- ot Cu i “ESEM etth ¢ ﬂﬂ_ wsalur . ﬁ'ﬁ
Lok sl en tammple wld b condudled :

o sy A bp=d. b 'I}EiEH-Tm'ﬂE ethi Bulk dﬂm{b—dl ""‘“ﬁ P
wiight, veld stolio A degru o4 Satestaliem. ‘

Iy cthe anmbambtmemt o matustatid dus o ;La—rmwu
calodal ehe twalise tentumt A watusalid ghut
Adgerme dhoew i MO f:hama.t:.fﬂvg{wfrm% e

tlmr‘np]& o wodkwealien

Solu :
Volume of, Cors Cullo o o
Hi:qgﬂfﬂfﬂm N@%:‘GW
= (0. 4§}ﬂ§“\ 236
IJ] 1"__ uz'l-*-JI@% Ve i !:%g"fﬂlrﬂ;
O
i) Yd - __@ = 1F8 L LibkN 3
. S Y ooy s
i 3
] é: in:'m -1 = 26(98) _,
d 6. 16
) €= 0.59¢
v :
3y %{ﬂ = OIDASYAL o uyoy
0.534%

F -
Quid Batustalial Sy: ooy

W 1% 0,538
-~ 8.6 dd.43y

Scanned by CamScanner



(at = Y (brie) = 981 (2.6+0.5%%)
I+€ I+ 0.578

Vsat = 1934 bl

A d;;m% desl coas conduclid by cow cultie muthed
Tehe Lﬁﬂﬂ@-w-t"ﬁﬁ cdala was mmﬁm |
Detesvmuimt Yy o St
|j e wp Lﬂﬂ“bpji{f 057 U.J_Jtluc@ * 480 gy
fu:' I ot o Seid + (8% (¢ }N{}: S00S g
i.‘jj' Tviaide cdiametes cutien (dr) : Somnm = 0,07
f-,',},-rj'w' 8*&(&'4:; citlen = [Bomm = 0.18m

V) Wuight of H%ﬁgmple gor melgllse g

enturnst dstuminadion § (15T
Watght ven dy Sasrrple = Bldgm (Wg)
Spucidit Trau{ﬁj of Sold geaims (b)- 919
Soly ¢ 1= S00S - 33gp - 235qm

V= g, o - K
7 xeh m[f'ﬁlmrﬂﬂr [ |l}51rnjm3

Watest Comdumt (wa) - 00473 10 -
0.514
G8: 533,

= 33L6.AN|MP 4 9334 KN|m

Scanned by CamScanner



3
V= . 3339 . gg.m*f”?m
4wt | 4 o513

e- Opfw _ = §Fax98I - |

'.'I .'___-

Yd dd. S0

le- 0.8

De Satusadion (§,) = Wl = 0.0593%334
T I c 0. |85

Se: 8y s:e_w.]
N\

| The maximmwm 4 TUTU d}ubpwﬂtfuﬂgfﬁi%
Samd s detesemimed. & fa.b&‘fai&ii? r:Uﬂ-
dokn [m? B ISk R vely TLﬁ. dhy eulating

domniliy 5% Samed. @ 4 Detenmime the pﬂ'ﬁ&iﬂfg o

Samd @M&s@m by 8.

Selu ¢ ﬁf@n: (Va),,, 0 ® okN |m?

- {fd'}miﬂ . ISkN|m?
T=42 4 b= 46
wé vhawd
i (V) e * b {w = &by 9.8

Yd 1+ Emin)= 3S.50

|.;Lt E”' ‘55150 = I ! ﬂi'&:‘s'qlg

; Crmor = 03004
i] T: @pap-e

———

Vel o = s

Emaz - €mim

Scanned by CamScanner



0,44 (0. %001 - 0.3453) = 0.300 -¢

€ E-S'E.‘Ef

0.386 = 0.8¥%xl00

A umdislusebed. Spm'mm .
um dabetat amd cthe ’ @
toeden  adstam

J] lJ gt J'.L?f_,l = Q.|
ii] Wet of D‘u’tf’rﬁc‘.}u %nprﬂ . #S gy
i SPMLﬁ.[c bpest 4@ () &%
&a detal velunry of ﬂ-‘ugi*naf

Hh.:li‘
ed Wpacimun, &Hmﬂg cthat dht
dpmmm ma,a Sort Satusated

Solu 1 1] Watese Cordlimk (W)= &1-13S y 06 - gov

=
[@iéuﬂ

e=-0.30xd¥ _ 108

i) Uy = Sve = 0.
0. §
¢: 1,08
Wil Ya: bfw - 23X 981 . 1933KN|mS
BN I+ 1. 0%

Scanned by CamScanner




|."'u"] ‘q'“d-i_ l'
| 4 ¥
v:1233(1+0.80)
1 (= 1§ Q¥ kn|m®
v YW
Y,
5, a9us%3.)
Y,
@x!ﬁ!ms)
The E:.m:umb J'-'-Hmwnﬁ wf=1d-54
te b= §.6%. Mmm !
Sely, 3 T"b I':f o %
",'

i 'ﬁiQ AL U TN
I+ I+ 0135

Yy = 1694 Hmjﬁ

rJ E:M -] = &HH.?I_] = 0.543
Td 16.9% |

I”T E+r7-—'—- (ks WE: = E GEH:S
-7 I+ 1+ 0.543

V] Sy:why : 0.0a5x a4t

¢ -_-—__ﬂ.ﬂp.a -' 0.614
[Sy: 6l

Scanned by CamScanner



Untk- 2 Pallayt, P

_ Tohit Riquuid tienit of cla.:# el db Sev amd dff plasticdiy Tndo

s 15 .

L In what wtalh of Mm% ud dhis mnatexial at
Water temitumnt & LSx

% Wihat us cthe plaghe dimik & chht, caeil

3 Veid otalie 5 cthe wsil ab mimimum valut cwoched
1 8E. lddhak s ctthe Schsumnkaoge dewal G ol Apucigle

gumu;# s 8. mal s

lu s W= Sen, Tp:=isy

Lk: 048
H T =Lk 9 3
IJ Les L:L-IE - 056-048 0.333 = Plashe wih

| 5 olRs Q yrsdivm i
i T dpWp o G@] = Gl SRl SAY

Tp s
IP: L - W &\
0.1C = 0,5FDp

o

The ciquid dimail sl en sammple gives whe r{@u.ﬂuﬂﬂﬂ Vel
The plastic dimit & dht el us 4o,

N oy Bdews(N) IS ETRETS,
L-Jaimww{u}j S6 | Sa| So | S

Plot o low e & sbtain 1] W, ii] Fdow unde
iii) P&Mﬁaﬁd Imdaz [v] Toughntst Tndoe
Solus Fyem graph, W= S8, Wy=35/
- %H I,_ﬁ, W-Wa = §8-3C . 83
logy [ 1 leg (100
9 )

Ll

E‘. Ii - 93 |

Scanned by CamScanner



i] Liguid Lumrtmmnsﬁ&“@ D

if] PAastiali Indx fligk pa il
p* g

hr] Tnuﬁd"rm.t.& Irm:lﬁ\'z

(Ir):Q - & =035
I% &3

Scanned by CamScanner



&

An  umndisteoched. Salusrealid LLP'-LE’:T'I"LEJT\ has a veluwme
% 189%10°mm3 amd wﬁght 64 0.894Nwem Singm dotiyim
e abaye L&peﬂmm -&% clma‘ wtighﬂ = 0.[36N. ﬁJ
The veluwre &1 r:tﬂ-u# dpucimen ar cetevmined bﬂ tthe
diplacym et of Truncusly s 9.9 io*mm?®
/T:'E.H}F_miﬂi. tbht Esttu'ﬂHgL%a e 4 gp.j_-‘."_il.ﬁ.ff. LTr.:fr_U{ba-

T

' =
W Mo gn ;v gvPme s 189310 M

=
Mad=0.%N ¢ vy :99%10°mm?® # 99X 10 e

*

Wg = r{M,- Mg) - (Vi - 1\“?} ¥ 100
S o

Ns = [Co. 294 ﬁﬁefs 1’-[{ 8915 9.901F N gy 18 J ¥100
g

0146
@\E':ta - 0.5016) %100

3
’[,.é: 6,837

[’T= [ WL
_— Vo= Md - 0.1% x(p3
["—Gﬂ - ﬂ] v ;";—]E'r
iz fs lop -1%1D
E“ ‘-I:FL#;HH[ME
:! : I
' o -~ d.40
-’& [q.a: _ﬂ-rmJ 2608
[ X %:3&&?]

Scanned by CamScanner



4

A Seil har a plastic dimik of 5% an'ld. a.plcus,h'uilj
Tndix o%ﬂg;r..]'% dhy nalisal walise cenliml of dht

fdfaiﬂus 3E:tiﬁ Lh%ud.lﬁj Tndet clﬂci;;uf—*;&ﬂ ahe
tonaistemnity Tndex 4 Jhew de geu
dhe comnaistenty
Solutien = lp=das/
IP - 30/
Ly = 347,
{_LEqJLu'ti MI’"HHJI

Iip el - l”‘]P ’\Q

N = Wptlp® Q30

ﬂjﬁﬁs@ Wp - 34-25
* ' ‘o = 3= - a4~
r] Lqudd%é% I.) H*_r;rP = by S

ap
<& T
@) T, = 0.30
N

g meolitm g,ﬁ__ﬂ

Thi Waﬂua(ajg woil ™Ay b¢ :ii:a,c}dbe,d.

Scanned by CamScanner



2]

A t{jﬂli ?Hmmed. Aol ol L.{]ELIJ_JT;.:L da dhard a l:iiq}],u'd_ '
ik Jur. amd a Piaﬂiﬂlud Tndur r_\ﬁ B,
The al twalix tertamt "2 287 Ded emime dhy
mwaﬁ Tndex amd dmdicalr dhe puobable
tonaistency ef cthnt marusal aeil.

o
' LL[%LLi&-M[HL\] = 90/,
Plasbicalyy Tnduz (Tp) = BOQN

LLu‘quc;I_UIJ Tﬂ&%@) - u_st:i!?
Ip=L CIZ‘
e

L&udﬂ'xj Trde (T} 2 28-40 . —p.2y (-Ve)
So

quad AU = ol us
Simie the du Tndix ds -Ve, dhe el .
L.:;W LheTu L&&Uj.ww* rﬂ'b ﬁLLﬂué E; u;u%
‘ cam be unyd s Tﬂ.r:J:Ltfl
Eﬂé&fﬁﬂ uthat {i}"j}a maﬁ_{}ta.ﬂ' mm@m toritamk
w8 dusa chham dhat 5’% plmw.

Scanned by CamScanner



Feld

. ™oL dht eldenwaliong @ mmads e
Belne am 4 oen wedd 5ON
Fund, Lo- %u&ﬂi‘ amd to-egriciemt
cuswaluse . Adge Lind
AL A Elas, 2 npvwﬁmgmg gravel, sand,
“S"SJM i [ _[ I j
435 ;
baM. I
Mmmd. R Hﬂ__f agt | nas | 16 [
Calidien i
: e dakive | .p goone:
TS Cieve  d of Sell [2Rel e eernnnul £ divett
Suert | 8izelrmm) Ttt.:'ifmedm] g‘&} v Retained #
1 99. 3L
w35 B 0. 38 "k R °
9 3 3. ;1% 6. iy +.3 923
| ! \ 10,56 .36 23.4
boor | o JQO38 $H 35.5 IS
'[415,14, .;._MEQ 12,25 a5 Gl D
[SBM 8150 L 34 82 1%
TEM | 0,015 3. 1.2 24.8 2.3
&
/ Rutaimed = 0.3% y 10 - 0.6
bo |
Corrrimulalive 7. et aimed, = Stwﬂa-ﬁ. /. Rataumed
o, dinet = 100 - Ceummuld ek we
o Retaimed
ALt

Scanned by CamScanner



Frere f:-rrn_ph e 'hM

D“} = ﬂ.ﬂﬁ‘?mm
lﬂaﬂﬁ ﬂ:’.éiﬁm Q
D&ﬂ = 0. 45 mm \

r:rLiL \®5€2

'Dpn

e _'(\T'?&:"J %l&) - a.3F
Dtﬂ@ B.4SY 0.0

e s A g et B
F e -
P | _.I_'_ = o 4
:},:__I_I I_""ill -'Ill.ﬂ.-':ar - ih Pl i

Scanned by CamScanner



Mod.ls-2
u::fa,a‘ Hdﬂﬂfafa-% ﬂ"'._EEE
Seodl S Lwcliow

Fesmalion, a dﬁaﬁ?u ald i he vesuld
o dupssilien, of dfnam'.! solick J:’-g duspemsion wilh
ay gy wolire
The %zm:]}acaﬂ AMMAM enl Mpauiﬁ:fu
m{mauapmt.-.& wua.ﬂm u::"n{u.r.aaif ™Mait
48 Kmousn as Ssif sbructuwr.

The odvuctwon  us emdenl en dht &g, o

guains asd .-.f,almnuf O

- ; T g amd bb"iﬂm!ﬂ’:d ol bath
mﬁﬂ:ﬁ: ﬂP !Wm .ﬁ!m ﬂﬂd. esaile ,
d._Fmd. upen tht ua«& _Mﬁm
mu)ﬂa tf,ﬂ-um’f- @@
8 ained, el
Hm B:rmbm

Fou -

W&M 29
W
v,

NG irld
Lenie

TR

]

A5
Dense

Scanned by CamScanner



Coasese gpeaimed seify dham Settly
out ok ?:u-tpma-n dn ol as dmdividual

?’-ﬁﬂum u*ru:h.p:mdmni 64 ethed graims.
d' aﬁh‘fm -::w'n couubed ;i}um do Lettle
"“d"Pmd-””i sthex n.:'n.s “lmH

En'd'. A m..u::a_u;d
Wﬂn .ﬁi?u.:i %& ¢

Pt JoLt Cousteng ek d;Pe%J-!Fn il
?‘mm#nﬁ! deect, Qine susfact gerers osa small
The pastlices phm me denden :I.dadhﬂu b
bre amebhese A olislurbamee’ &rﬂ

Street Lo tﬂmd_; Jdo ysrum
estroctoee a,tw

edls fin mdme atali dhauvd
a L}Hmjﬂ-ld. Jeatio A demnse cadali hﬂ
Lhm-ng a dew veids valio

_ HP’I"‘H.-H (ernb 8 s- =

Such a. #Tt@l-um:lﬂ ?‘MD&MM

stock plouse. This wttuctuse maau# durelopt  whem
Jdhe FaH:Ll:LI. .-..u%l, Lis blfm 0. 000amm amd. ﬂfglmm

tohen dSuch Pm-dm'u LA etile ﬁ-ui Gg Lutpension,

:.t'mm.:d.miei
- %Wd.fﬁw i,

T._,hu,ta.ﬁ-tm wruf}ﬁunwnm-ctaﬁ“j;ldmmﬂ.

mm{ﬁ; vald-apaeivy sk jreme ahiseiy

o H’*f‘“ .

Scanned by CamScanner



-— - - - - - - - - _ -_— - -

__J-?_‘-_"'—— i

;ﬁh cell dm Jheney omb udvucluet s suppssed
™made wp o eeeut aimglt malsu cgﬂﬂ-”“

T:-"-h:ncAiTmtm 48 ofowmed has digh veld

w & cis alde c.a.w-ur'ﬂ"l aliv

huwg lo-ouds %mﬂ*mﬂc valwmy ch -

e R

. %mm structkwsu  dham ":Iﬂ"j ﬁtﬂﬂnﬁ

aut In a Lymh wolire welulion.

= |eass :E,EMMMMD-&JEWWHJ
cthy daplasive dprects belivwn  dhe pasclicles

Scanned by CamScanner



In Eﬂm —
R 2 e

e ¢ a dew )
gh PWneo.bchﬁ amd high uhear n-a.t:rem?th

2
Flocewdateod Stvucbusu
y) Dusperued Skvictusu s

[Duisperited utvuctusy, dueo day dhat
dhoure been yernauwl ded., PKQ‘ 4
= | The pasclcles d.Ur\t-FﬂP W&M dess o parallaf
. Eta"j d,LfJ:MLE th otvoctuse whem
o places bt} Nallune &%
mam c}r_,ﬁ. % ded.,
= 'ﬁummddi% s othe dﬂﬂt Jo cpaes
8rlemt aligm
- The .:ii.apm..aed. stvuctwe s ervmed dn
|hg_tm whun cthudd u3 a Tt{:-luﬂﬂ ysece

Scanned by CamScanner



-_-_‘_-_-_'_-_‘—-—-__
Clay Minescals in Saif -

Forvmation of Clay mimorak
The combimalien of o shuls of wilica
bribhaill dm dijgeant arvtamgument

d condiliery duods do dhe deumalien of
Yperunt clay mimexalibuch az
. | kaodini mumertals
| Mertmed 1l enilz wumexal
| Tlitr mumeseal

Scanned by CamScanner



well met daku pfm:.:

loo Jo [D0pA®

ZHI — alwmina
Shuck

T N7 Sulica
1 Bt
2 N

(Mottoves, walix cammet warily amie belivemn dh
structuweold umill. S, uxpamsion &% dwelling

- |The dhucknese ¢t Haolinir mineeal Ji abeul

Sakvuctwit of Kaslimits minetal

Tailica shut L7/
Alwmina Shaat|] .

f/&uﬁhtq Smﬂ//

[Alwmina shutll

.Mﬂmmwmﬁ%’%“ﬂ

dm wxpanuve el

basic est7
4 MI! .4 heteoean Jiso

Hhick ﬂ.ﬂ-':‘h amit od abeul 104°
- | The

- ot N
T 3% G famd_calin 8
i cihiesl 6 ”“"nﬁ cthe TUMEM
= ‘ng betwam
Tluupuu:ﬁd tpen cthe amsumi

waolir Jo m%dfudf}ﬂﬂ

silita - alummuna- Ailica

a*-:wm.fab'h

a:l:i:ii‘.iIiil‘I.'i']"l'l‘l'l"l111111ﬂﬂﬁﬂﬁft‘l‘ff‘!‘k§ﬂi

Scanned by CamScanner



~ e e _-_-____.--"
amd *'h*fa'h ci.mdh'ﬂ? chasuctesiislics
| The gibbsikz whet U n-ﬂnﬂt'mmuj,{mﬂ vabasiead
‘ma-lj tordaim Jyvon &% TﬂaﬁaMan unst eod dl-ﬁ.
alwrrdruwm . In addilien, dhe I..S-i.l-lCE:.!":l atorru ——
biorns Thete otractuscal chamgu @t .:.n.Umt

I : ulli un airtmg dine
amergphews ch  This cudd giring
Truneeal a vusidual ngaiw.g chaxgt.

3| UL Mumesal 3
The basic otvactwreal anik s wimilas o dthat
Hewewest, ttht mumersal <has properdliu %m
i al amsumit o
us al a dulstamils
dn ailica shat. (ersequmily, dhe mimexal thas a
|=Iaﬂgu~a -Ve thasge dham cthat of mentmoetullondy

Scanned by CamScanner



p) | The ebimk belwum diyg vaml atvuctusal
amid df dhusugh men uxchamguabte pstassiam (kt)
|amd. met mguﬁh walise .
Thit bonds e unih ™eu Lbl_}-f_‘rnjﬁ cdbham um
mentmewllenils .

O)|The bemd with potassism s wi ctham
wailer, bend 8y ciu mmtm&tulb:?:n

)| T Bwtls duss dham mentmescillenut.

Hewenrtst, t.i.wdhﬂﬂ s mery tham Kaodimidi,

r;)'l'h.r. SPO_U. beliveim i:%uwﬂt :.&.t'fuctuﬂnf um.ﬂ.'m
£ emuch dmallse dham Mmerimesallorult, at

potassium dens ust b bAWHD the silico.
cthuet AU f AL, }
)| The cthicknest o Tatih escal ds Bo-CooA°

bs‘\\
i ) 7-%1 Silica whak
IoA —7 Gribhaly cghot

— Potarsiom derus

Savwetwet &f TALL Muneseal

Scanned by CamScanner



____--"'--‘

S B uwetusue o4 ri@av muneeal
The dwo buailding blechs vrwslved un Lﬁmaifﬂ’”
6f. rla.ar Trunexall ane

| Tetvachedse al amil
Octahedr al amil.

R s ““‘”“hﬂ the chipt op dhe Juliahedscon,

! ﬁmaima._u:t atermn e at ht cemive.

A h!,-d-'fer:gunﬂi' tembine do 4SO

The &, a.-‘:fﬂ’l.! as *r:-&g.q.itu I' %Qanzad. wieth plgugfﬂgﬂaiﬁm

c.h.:u-t?e wach amd ;.;da% -éuu{ Pg-uiti e

il v

tthe cthsew %m atems at cthe base 3 .:I.HI.-E

:.E;Lhaﬁﬁi’ff}ﬂ : @‘u ‘aamt ditrahedxal amlik.
h astim choarge Jrauves ‘!:h.r-L:.l'--"u"f.

LT&HL;H at ﬂfbcﬂ;ﬂ pet mh:d.ﬂail amil CIJQ"‘I"I?

with (o megalive thaxge at dhe dip aiiogdhez

Jive m-e?aiﬁm thasgts. 2o balanc cthe feuws peaitive

c.haﬂgu o dhe esilicen uéns.

The prscuss of ashasdng o &%fgen

'.ilpmunﬁl’.

Jeni at dhe base
a.frui‘ﬁhﬂ-ﬂglﬂﬁ

Scanned by CamScanner



4§- =

Silica ;tc:twmga! umik

3| Octachudscal umik :-

| 7he ectahedsal unit cemsl o i | mah:;::n
(oH") ereming & tengiguialion. By S

amd vhaiHm alumimiwm 8¢ ™Y ot Ry
aterm at ":"""""rﬂ y Q.,.bﬁ:,a. aheat Like
- | These il aru beumd. do -

_ eslfeuctuset . S‘\\Q

QJ
"
QO

Scanned by CamScanner



Addotbed, wate

T"’“—_ walie Jreld by alichie chvmical Je*tces
M“ﬂﬁn dhy Bei Busdoct s Hmeusn o
Adassthed coates.

As dhe adiescbed water ds umdue dhe Jnflume o
whiehucal Jorecst, U propedius cou diffeamt fHET
hovrmal weldir.

Am‘Pdec'kmMﬂmi alive tharxar en 3
f,;w{fu el S puurnan?:mxt dipole.
Thusegyetee walise Totiewlu adjacunt Jo Seil pasdicle
lat-tl allvackid b!a' i

Beccuuse m'l’r&taniivd chastge en (ifs wusdact a

aeil pasclicles eam also allwact A 1

axcham cotions ulke E»f gedium, calcLum,
Tagvusiunm, pstassium el cthese o dusem
lablract mease d.l'f).ﬁ{c[}i ' molecies,

Scanned by CamScanner



a {.@ L2 uxp.rmﬁd um cdteums of
- | Base fachomg m chaseges adssttbed. pet

Scanned by CamScanner




Eluluical m_mﬂ : ifﬂf_ﬂ

Waltt meticile comaist bathy +¥E 4 -Ve f,han?c
4 chemicg dﬁ.ud bﬁhmﬁ Jike dl]?&{u,t.ﬂ'm! coalix
o be adsstthed om dht @wyacu
wd’? {'h"‘”‘ﬁwt ﬂ]ﬂuﬂ' pasdicles.
Thue walise melecids asu uts |
estiemted at cthe duwyact dut do chigh alicbucal
feeies r:r.ii'mcil"n? dhern do ot Elwif duseface,
Méte dham enu Jmauﬁaifmﬂuwo{nmiummbg
adieithed um mwmmwmm
]d.l}tﬂ.mu »bﬁurm it .-:.Ia_:zf l‘-EU}{i el TICHLOSES ut-"LL |
altrockive Jetter ducrrades amdh, s e*cemtaodion
also decveases @’
- | Adsesthed watex fmdg@?fum ‘f*tmﬂhé Jhetd b%
behaviouwt of dnt
dmipwd.ﬂ:!u eeled do axtestmal lead.
Sumee ok k@:oamdfupanﬂc[em sef oot
do dstive 844 Py wiater d'rmdciﬂflc:-.s-dmﬂ st be
heated Ltu@w«t 2m0°c whith dndicalis cthat cthe
bond betwesm dhe cwotere melecult a.rnd..dmﬂfd-l#
acy us ﬁ-tmiau.Thu [q;ﬂc,x&&maim -rnalr{:u.du
ich @uxreumds Jhe ::I'mf pcu-:.‘ii:'fu conallilie
£lecbucal digjute deuble layoe.

S
o . Cacti
'S_E' : E#nmnt,____m
“NE = @e .. “yodion priiend
Cf‘nmﬁz E:I -_-E:[‘ﬁ. ‘
J '.ﬂ' @ .E'E Pistamue ﬁnﬁm

:'.'lcu_'l dusyact

Scanned by CamScanner



*

™

2,

WY WY W PV ™ W W ow ow o owmow o= o= = = = ==

Indiam Stamdasct Seil  clasiyicalier: oy Seil
Plaglicdty chasct '

Soily ase divided umto dhsut bread divisions .
; it

Comsue graimed el - wWhtt SO7 84 Mo s B

e T doetal matesual by wt retauned
en FSM IS Siewt.
The (oosese ?.-ca_.{ﬂcd. 8eil dmclude Gryavelu(ér) 4 Samd(8)
baavel :- Mot ctham chaly the (otue draclion aset
Stetaimned oM 4.3S T8 Alert
Sarnd 2 mstr dham chaly cthe @i.lan ars pmwa

ﬂ”vmuﬂ,h . 3Smm T8 Sudgand. -

The byvawel amd Samd “*“‘bd‘iv;_m G
) W= Well graded clean m“ma‘f“
i) ¢ = Well gradid o Exaliont elay bineloy

) e Pogdly e Qitn gainly clean matscials
W) F= coarse als with Jimu

Fumt ?'Lai"ntﬂ! sl -

Mo dtham haly dhe maloual by weight as
dmallee dham 384,

The ofdne amed dsil csu dautthot divideid vinlp
cheee Bub divisiens

M= Iﬂﬂ'gm'r: St amd it Samel

Cx Tﬂﬁ-“tﬁﬂ.ﬂ'ﬂ tla’ﬁ

D+ E‘Eaﬂ.miﬂ it £ r_l'a?r

Scanned by CamScanner



?—-— e B s T

I

TJ'h.-. cubaing Freupy dhe v gHained el
wa dpthoe dﬁridzi u'*rllalﬁd'lu?: dubdiviAeTL .
diptmdimg upon dhe valuu o cthe Liquid shioalls
3|8um amd t_icuaa % Jdow ecampren'bilily (L)
MEMMQLUW'AM dham &
b)| &Lt amd c!'a:a, ol Juﬁ.h mm}:ﬁmmh.% (W)
Iy ot diguid Limib s bed usearn 35 - Bo .
::) Sult £ ¢ &4 Medium me&blfd (1)
Ty dhe Liquid dimit s mews dham So.

d-lﬂpe s o &Em $&umaq Q;@h

bl % Well guaded brran

Ge » E’ﬂ-lﬁfuﬁ cﬂ)—m.ud s‘\ :

3¢ 2 clwde# Samd &

ML = Tnpe gami of Jew Lﬁ'rnpﬂrmibda.ha

cH D Iﬂﬂﬁ@ clay oy chigh compress biliy.
% F'Jay,h'a]g chosdt

Scanned by CamScanner



__----.-.

Caragiamde dwuved a plastiody chad which 2

gl um ddemdifgyng amd cfmﬂ-ﬁ e
ﬁaﬁi tﬁm rn ovedmals indicalis dne plasticily

Trdsr amd absima dndicatis dhe Liguio JLimik

The toualien 6 dhe dime Yepretented o A-lime

Given by ottw aqua Ip= 0.45(Ld, - a0)

Ty cthe peinds dit belaw dhe A-line, dhe seld

be Uassidied at unetgamut adt (M), eregamic

eailly 8¢ Oxgamuc .-;la,b,.:‘.:l

These weil ™ay be aﬁﬂj’l %iﬂuwed:m S

N A —_ o

ﬁnggh:lx ch,ud.% uﬂ mﬂ’QL\}aw.ﬂ

belireen 35-s0x amd ?Mitu * Boy. |
Mol ) NSl e hoed be

eritatives Tnex 4 agaim mzd
”“LF;:”. :md,iwme#pt: a»:am;a:gmhdﬁ%. d-lpcmdﬂnﬁ
en dht  diquid dimil duch g W, <3ss, 0%

betuseam 8<-So7. WM gham Sor

Scanned by CamScanner



— Modode -2 bBe.r ——

Cmnlpm:ﬁan gﬁ, Seil

reduchion
Tihe proctst of Cempachion drwslua axplusien

6% o o agld Tf£ us a M&iﬂfﬂf:&; Jdow ol
s Lo’ uh'ﬂg deld a1 a torustrvuclen mmatuwselal o0
Ty potspuscly placsd. & tempacled,, dhy suiuliing asl
Mass chag hunimhm?th cihamwncm?-nahujund
lﬁmdq_h'm !
Fer the puspese o Suppescling chi ways #¢ baiddin
::,_;_TLEH uu.tﬁ"m"ﬂ&& wadem m_% ﬂ!ﬂh damry , dht 3;_

i ynat e bt (om ﬁdp}p@ﬂlﬂdﬁﬂuﬁb '
the  atructwa. F N
Rscep tompocted cay aeily Gt dutlep vulaliv
thigh axtvungth amd daiu m@muu% :ﬁu‘:.h "rnm;!‘gl
duaey abie W of 't devmng.
A u:u:urnPu of Com B ot e Heduelion an Vadds
Pateduced on a d ’\:&dmwub?'-m.d;bdﬂaﬁd -
dyred, viadlst ' Tucliery,

'Da;r.alrlw-tlﬂr:-‘ (:n'mlna_c:l_fen may be d.l.bJﬂ"LLd. axr dht psecys
by which dht usil padidu au astigically suasve

A packed ;__t;gd,nw unte a utals of cledest wnta.ct bg_d
muchamital. omeamt un grde o dwonase ol pexeit,
§ cthow b‘d dmuerLases ol d.l-udd.mupd'iﬂ(ﬁ'u.l m Luua.irl#
Othitsed, by dynamnic ymeamt dach a4’ damping,
U-I'.ﬂ-i.ll"‘r'lﬂ o Vulgalion.

Scanned by CamScanner



|um [&h‘uﬁﬂ’{ﬂ’dm )

Raundiple of Compaction -

In Code w& medivm Lolysion ctolls, :ﬂu.-f-ﬂ‘mFachEﬂ

3 o bt donw %mm%ﬂﬂhﬂg

Fer tohuionlisr weld Wi compaclion w3 do be done
hrﬁ O oY, Vibgabon i

The digar of Compaclion of a aeil s chascterized

The digunt o Cemnpoction dapemds wpern dhs medlivg,
Lontent, armeumt 64 tompacli i |

Ay &4 pactive af{esli, A udhe
A thamge un melsliseg Corbant \
ElH{'ﬂ%A sut a ch::lm?,c ' &Un‘;&%mpmwﬂ affosel
Eﬂmpanl{bn drerales dhe o }El 46% @ etllmmunt

- Gempoction (it

Tohis st w sped B.R P
¥ O®Lﬂu- E-B'I"ll.tﬁ{hducﬂnn ;m"n&:ﬁfgzﬂn,.l

A detachablt base plali

Rarmmmnest weight &5 f.u-d:h he |
% %-Ecm-bﬁ # B e

adarna T aOonfNMnOaoOo DNt 1 e

Fi Fi

Scanned by CamScanner



'-""—“'-"‘!"I""I"'"l'""I""I""-""T-Er-"'-"-"'---'
i e L

e

[1E e, 5

T T T T T T, T

R, T
g,
=

L%
b

- ot

Faese ealuser o~

,Th,l.q)lml;fd%mgim. added um cHhe

qout ol dipemds op pesbable eplimum walue
yote tthe caed. al walvt tenliml may

|daku as 47 Jex U 3&&&:&. sold B lor. ek -

:ba'm. ?)'m.t'ﬁ'ﬁ:,d.. wseil. |
The wmply ™ eIh.
wei (1),

Mahi%duaprﬂ cond ¥

agatched oo madmitain

] ndseical
e [ > Gl 0

Absud BHg of dry uedl, with all dDENDE puluestized.
amd, pasting  thxeugh u.ﬂm® Seve s datem

Agdert Lmﬂpamil'ﬂg wach |

7
)
/
/)
[
/
A
4
/

ewibhout
bate plali 'ﬁﬁcﬂim 8

The dnmot aajact o meuld, base plali amd calle
at guosed. The asll vmimd with waley tm&*fﬂushiﬂ.
| The Seil us placed dm meuld E:EQmpndedu"?:
cthatl iy stm da.a;vu,mimarbfm um aach layen
Blourt m”ﬁmﬂwaim mm 4 vediced |

, dep dastfact e

i %m.b‘d bed Ltam Icuduu..

Scanned by CamScanner



———

The chtight of dep laye w o comtrolled dhat

aglint Lempeetion, wei slighly protrodu dmilo cotlay-

froes! woil W3 u'mrred. 3 .

| The "-'-"'—43‘1* o4 thy mauld , base plali 4 ¢he Lompaclid

ﬂm Ll L'}-D.H.U'I'If“ﬂi-m .

| A Repriiemtadire somple grem cths middle perthion s
dakim 6% dhe duteumimakion of water tenlimk.

The Ruecdunu s wepeated wikh u‘nuu.aﬂiﬂﬁ

wals tendendt, |

| The vwmbist ef dwialy uha.udﬂaﬂmziﬁwi#?ﬂ«

gl apbit dhe  desasing dremd. of bulk dumaily

The bulk wmil uﬁﬁlﬂfﬂ’wn&g‘d i1
P

r‘rﬂ"”'""ﬂi""‘l“i"("‘(‘-I'{l"rliﬂﬂl

Y- W nul]
"I'&%_ cohuwt 1= waler tonimk
Dowaw a Lﬂmpc@’%’l -Itx.&uri Tnnixﬁ.m[mmmt‘wdnﬁ

The optrmum metalusw tonlimbloMe) 4 :ﬂuw{!tupmﬂfrﬁ
maximum dsuy dunsilyy s gound. ysomtu guaph.

M

s e w. & &£o Fu C1 1 TR

il .
mg. E —5 Lo alr veld Jime .
(Yd) |
lbLt) £
Watee tordamt ()

Scanned by CamScanner



-

-
& |

'Iﬂcﬂ‘uwﬂ

mm&mm
gt Tas. 4 ;

| Mediied Ruwocters compaction dust

T'n _tomp action achiered, um -.E,u.ld-“ﬂ
d'u'tﬂi“-' :Eulj—; u'-m srerunk un Kmowlidge €

"nn-t dru.' tomp aﬂn—n becamt o vraecussity
ﬂsld;wwuf‘iﬂd.lﬁm {prnpa.oﬁﬁn becarmt  olwamt.

A_.Efﬂuu.l'&.: -

The ast uq,us.ﬁfn.lmﬁ c.arw_n.t ’
f] C‘Jbﬂ'ﬂd}uw.ﬂ yruted mowdd., Jmm am dmbexmal

dioumelisg ﬂ-ﬁ. ol.Smm A Jd ':g u_b.b.-_r.ltrﬂ vt = IFmm
il Detachalts base plaki
iii] cotlam &4 Sormm u.wx;h'wn vhi . Q
] Rewmumaest o L k-SKg wth a o4 4Somm.

<
Iﬁaru.:dut..uumm pacied um dhu
stamdasd. prscie’s m um EI , wouch lawpt
ol %I.Hm 2¢ bleuH g &bmmmd}mpp;d. yHom
a. r.huaht &i IL.Som dtie precdisy sumalnd
procies dirt.

m.w Jiak, dine -:;-jm tomliml-
w1 about uht u.i amd, precie’t
dm laced. dewnards

H"‘!I-I"-"I-'b\%,--
1

Scanned by CamScanner



cemipaclicn dest

CBTnpa.d-lH". _Ne of o
L;mm% bl put

wh hj“'." Ed&mdnud_ E{ T8 I [ |

Sdamdaxd, piscier Modidied. precise
; dent st ‘
I Hd.l'?hi'ﬂ-& CIJ-LB—P-:EES-M H ot a.ﬁ,dHﬁF- J-I-Eﬂ"'l'ﬂ"h '.
vammuot §° TG Tam M .
.1_ﬂa=aﬁra_.#uu=3 Haﬂ&kinﬂ#"“"f f
"B, | Compacdirg anutgy Compougling cmtt | :
PEIID SIEO N - rrm[rn'-'« ’\ aﬁﬂﬂﬂﬂ*mlmﬂ 7
| Meuld waize < qusmd ’\&A Sigt = qQusml :
o c
Compachive f__%ﬂ Gy Somdand Potsctors Tust c
bl guf -
HF ﬂ? d}{¢p@ﬂ 30Sm “
wmﬂht a% yammuH = &. EHﬁ 4 L. .TadiN ‘
N Ia;dmu 3 )
v:uﬁu 84 mowld = Aysml 4 qy5510°m?

Hut

\e L s-{f mould.

= 605 158.33 N-mm [1o0om? (m¥)

Scanned by CamScanner



__._--""'f._r-

WOW W W W W W W W W W W OWL.W W W W W W W W W W W W T W W W W e w oW W e W

. e

ty F @ b -

Cempackine rwegy wum Medidued Pscecteras Tust

Ne: o blows =5

Ne laugoras = 35

Hm‘;ie oy RommuX ° i
1 £ A,Eﬂrnm

H..ushl' o4 dx &p e

Vel 84 snould « SKIC m

Skg SN

Compachine Enexgy = 5496000 H-mm]muﬂml[m")
", list o
Comnpactivt nexgy um Medlified HHEFCJ*IB;:EM’E; o
4. ey b.lﬁ?.h Sham Stamdamd FHEASTS

N
Facters Agdeching Cem Mllmé@,
\r

&Hu;i Eﬁ Watex Cenlimd :-
) corlimnl
Tt chas bun sbserwed ::f-hali mﬂfﬁ:ﬂmﬂiﬁ” o

impuases, cempoeBa Mgmhtd.ﬁ o, dpUIhVt

il Lontart dicrveoser dht d.ﬂﬂau'bd

e T clurle fued. us called MDD
by 4. fﬂinr g3 colled ome.

4 o wowpending wal

Scanned by CamScanner



I

Ad lewer waldet Lenlink dham OMC, deil pasdiclu asd
duld by whebucal geeu dhat pravenl '
duned sprumt 81 diﬂ-l.uad, daudsdt I.:ujm .;J_m__cdiﬂg o
dow imlbe pastkide veplusien.

Trowade om walot tenlint ouwsalls dn @xpamsiien
o doubts layot amd, owdieben dm cut atfvaching
il bettoum pasthicles. Walot swplaces ot dn
veid upact.

ALH:IJ{ OME s enched,, aid veldr puwmaims tenstant .
Furtdhet enoease Jm walex terdemt dmorwosy dhe

veld, vpoct 4 wm ::[mH.Lmud}ud Ell.nv.»LEd

Water condimt (1)

Avn ot &4 L'Eﬂ'lpﬂt.cil'ﬂn!—
Arneunt Lempockien grually affrels U“”‘ -
Tﬁam‘mﬂﬂ%dﬂid dumsiy A OMC o dthe givem seils.

- | Tr W o% .,fmchm'ﬂ? Eampmil'wt r-'—%ﬁ"d? o

do dmoerose Mbp A peduce OMe.
Howers dhow o2 Mo Jdmiak oul adienship

Scanned by CamScanner



h HLI?I’U,H. LLﬂu-ta,;#

F\ -

. r‘ “lﬁ‘ dine sf

\.‘b-;a. _ (*—\ % oplimum

{ﬂl“‘t E:.,\ s =5 Len alrvedd. dirua .

-

walex rend emt
() ()

ﬂ] Muethed 4.'_-5. {g-mEngﬂ-
Tht D durw.hal in m:hewed.@ e el dapemds
&n cthe %mﬂﬂ? cham.ctm%}o* Lgmpa,ehhg
ruthed.

- 1]| Waight &y ompocting &G{k‘%’”"’

. )| Type 8¢ tempochion
- iil| Aswo. sy tentoct pacting aquipmuint with Ceil

W) Turme o uxpost ()

N
" )| Tyous of Seid :-
easil. .
i - | geil g_&h!gm{ﬁtahl’i al
' Enmmj:ﬁumnﬂdﬂclmﬁ‘“m“m b

-

Scanned by CamScanner



go M oy F oW s

| — Fat 1
D cl H
n:i.l-l'l.l.dlb('1 ' md ) CURN ~ =iy T
Dy N aiTveic
darily 3
& (H—L}\
. L (et
WaliM cerlimt Water terlink

Addibion of, Admnizlius +-

The afpect o addimg adp@utow s o
whabiliat he uiz ¢ "Q
In vmam cOgeq, ,:i—h_u‘_ dhe pALecLs ﬂ%

St - Sdwaim chaructpuistic

Sheose stvength.

Scanned by CamScanner



ot tohunig ATUCHOU
Fivs gprairatSeibt Tn pime grainud deil,
cHi

enipld apﬁ'hwﬂﬂ,
- occudalid el el o
shractwdt & Lﬁl :Thr. ‘ ﬂwﬁ dulreicodiem

Ji, s less. Adalilien O do dispoued. wdreuchuote

Scanned by CamScanner



sy 18
beooMie thue ey will hawe Lbimh‘m&d stvacius
ety (@mpacteqd, dl—l_jJ o € ‘i and dhaue ‘ :
dispwrtted whtuctwu whem wempachd et of oplomum.
- | Fs%t a g.fmm Nedd 7alip, :aunJ.'r.n dhe ale of umdividual
PO, GOk Ul it pu{nﬂmbua-%

-1 Ad KU'II Cempaching uﬁlm-'{.t wid Jhtm&:ed*ﬁfupt}ummlﬁlﬂb-
of uell deoeenser becayge s dht untGuased dmddvru._bd
1 bellwe Ostiemtaken aﬁpmmuu.

!) S{..h'-ﬂ-” mﬁm-_

- | In genoned, ged of tempackion s do dmuaae dhe
et tnumbt o Centacl cuawlimg un umonsedd
esheax L-!.i'h‘_m?t}l, mPg.uaﬂ% e walan e

* |In Clay aheart stven depe en duy demady,
E.E'mpﬂch o, asdvain Jduedd &m‘ﬂaﬂx tendlibiem f.éfr
- | Shense atremgth of ¢ sl cempaclid oy of

eplimum il be cham chese tempachd

i.| Perp Powssseser - Soil cmpacttd tosed o4 oplimum

thas grualtd pete walese prusicser dham ttu coid
cempacted d,w.ﬁ alde sf oplimum.

. by - By pect compackien 2 do sadier Jhe

: M;Lhd MPEL"‘ﬁ m._tpa.L!:- This cwaudd om umowasr
Ve b‘i =ig7} d.u.q-tim-lﬂy of Loil "mase

Scanned by CamScanner



JT S,hi*_'[_fh_iﬂ chaructecnlicd 1

dumesiliy .
Sedl tompacded of ruurm eshowst hn;_uu._saﬂmﬂ'

My damge T cornpacted wset &) oplimumm
Ll attsy cuswe amd mmediﬁv%“:rﬂﬂﬂ"

Vall:ao? i b o wlasiicdly. The ol

gl dype Q.
o - Plasbie ent
TERL ) . ek i
N
<
Aol §faiT -
SheumHK 4 edeoelli %
Fere otha Uy, deld sarmple compactid
by o eptivrum ifinimia appreciably s ham

Seil tom e oplimum has grealn
Mﬂﬂud.tp&uﬁi‘c:ﬂg nﬁgm%:im ueld tempacterd
wet of oplimusm. becos of stamdern etiertalion 4
diciemuy 64 walex

| Comnpsussi hf.n'.u'.t:a- -
Ad low prusttw, vold (empachid wed of ophimrum,

Bt ai chigh psumwie, Shalisuw: ds aimilax.
- |Howewrsst, “dhe cornpressiblily sy wht asil depends .
upon a ME oacters ouch ar dagrut o taluy alion

Scanned by CamScanner



I
i

Iy

Fuida Compaction (entol
Tt s U.Ihmha{ drpestamt

field Compaciion.

Furld compacion centrol depends
Placomegnt evaliy comtint

Typu of wquipment ges, tompaction
Ne’ aster bas :
an?aihbn dm'fj. e T

e balily ® am HuststantL
ko ouﬁwma.han

High wastth domi tempaclid

o ﬂ.'.;'.". M .-j’num 'I:'Mf- fiﬂ Tﬁm
Peys cooden prustusu developmemt

tih-"-: L[:ﬂrﬂtl?"u ﬂ-HIE;{'ij'nS {mnpﬂ_,c,llﬂ"n dm f.-E,{lF-d.» 4 Jo
uplimale dhy et aliorn betweam Jabma:tslu#h

h thighot etham oMc (140 &4)
® e dusived. dumcken as

Jo uumdpdamd

en

Gugaieof

Lot caida

Cahusine metaxndu

coempachio oplirmy;

o wlivrimale .Luuwﬂ‘ﬂ;

-:.lw-t.lﬂ'naﬁ PHUA UL UDE

Sb ek gt

Irnpj_uu-im (o*er of
dam (&m

o wet ide do cchi

P T T R B e B R A TEA TN A B A A B O O QO W W o\ O

low) poirtosedy Qo

Scanned by CamScanner



:-':-{E:__-‘--"—'——__

2,

I

L B, =—=

*

__—-—-'--".-.-

MW fﬂ"ﬂ_‘hfg-{ u-n %‘(J_d
Thou ass UTIaTUY vasdallit which tentrel dhl

UuJ}'mis-!-L? ternpaclien o4 denaigicalion o) sotls.

1

L___'-Lux__ﬁ.g_oﬁ i

Mﬂ_u s

ﬂf.lumim% UMy A g uemey Yamge.

chasupterislics oy dhe Seil

Tnitial

brraim -‘-‘:!'_3,1. A ahapt

| Waly cemlimt .
{ \Q

Corustruciion Pstecdus

NwmbuH PQ_MH 0{5' ,J:)-LKK@R

l.u..kt d‘lutkm.u

| Fougqumey o opesrcall -.ds-'-m_fa'.;
.Tm.l.:-tﬂ.g preol. O\'

Rl ative cmﬂpg_chbﬂ , Degru of compechion

* M ¥ 00
Wi | abevrodtty )

Typhical Tequuved RC>: 957
Metheds of Cempaction ased on tht cficld.
; .-.Em“ peus | Rammens u) Dymamic (empaction

Scanned by CamScanner



£ wm =

_____-___'———-_.__

[ Typer sf daedd Cemmpachion #quipment

Thavy o ‘
compackion r.lqi:-i d‘%m Lypu of "[‘i'dd'
Smeoth whulid, byl dsesim vollox
%E.I.Lﬁr‘lﬂ.t.[l[, T:d;.ud_ ~YelliM

| Shupdoot Relluy
_ T'mpac.t Rellises
! ﬂfib‘-ta.h'ﬂg Rallins

Hamel Oputalid w.ﬂpmbhg platt 4 stammus tornpact sx

Smeeth Nmud{@ crim rf&é@g
(:Q_Pam;b‘j do0HN Jp d00KN N\

18 vopelld &+ dew 2
ahy prop ‘d%m,?um,wmﬁ

Suikabte gos well guotid
le.Lw p'|ﬂ-’if L

Unsuik alsle o6 erm Somd., wilk,csamd A
ot A
These Ay Lo I‘..L.E.Eﬁd.- dM T ood m’f‘L’iTU.-ﬂh'ﬂTl
amd. consty o} differnt ctype &4 @mbankment
1:'? J ‘—)—:
\ ¢ r \e/
samiy IEw 3 ER R

g Smeeth whulid Rellue

h!m E.t;c TE r_l.ud. ﬂﬁ-u.l.ﬁ i
'mu?“bﬂ Lﬁu_u ardth of Ei:ﬂc.cff.‘
Dead lead us addid do giea wight o los do yo

Scanned by CamScanner



WMWY P T W W T BT T W W W W W W o= = = = = = = = -

'1‘;_———______ e
3 & Test Loosst ¥ oini ey
Ok dor vesw sopd fl'a? 4 :.m Vasuabl sotl.-
“"‘ﬂl‘-‘-‘g taed. nﬁB’t E;ui)ljﬂ_c_ﬂﬂg _bases 4 exem
im LFamd‘bJ—u e -

.| Sheep Foot Rellw :-

; Tid-ﬁ P‘“IEJPLLlLd. &% Joised,

U—"”"*i{,—lﬂld E.cim riubq@bgpu{
ets psesinde mmw;’ 3
| Il ed of Soclo COKN
: Euﬂ:ﬁ ot efine gt obn:&f&ﬂndngxmmﬂ
ewith torsldoralde i
: m.mlchd used o't (o™p

ey o waslhom clarms 4 (89l

Fuqzshut Jest vello

| Tropact Tollut

compaclion by wutalic prestive Lombined with
u-rnplzml: o4 p;hfi:l-a.gmai el .

Hua»hm mepa:i wnergy breat usil Jdumpr &
Py du Hme.a.dfmg actien

- o h l"il

—

Scanned by CamScanner



Rellrt diuvm JLilid with Vibiodery melien
heire 4 amosthuns swl

H!’-‘ 9‘“ dos tto HooN, Sullalble

I us wied :,!’a’-r. bﬂ.CH{Lulﬂg Trenths. Claed Jox
Cersliuuclern & dm  Jess acoswble (8Cation;

Sm

'R § rrﬁﬁf‘ll’*ﬁn'

Ptoctet Nasdls Tust -

Tm etdid to L#md, sut Jhe — Harndl c
dugrat o Campackien nﬂlim:ct}@ e ——
dhlm&lttu:un':- e, ¥ *&deﬁgn!-dm?;
mruthed. o r.iu.hnna u..l @ : 5
adepted. 5\\ . C
Foo weapld detovminidien s walve = r_m ;
terdamt, :.'-"l'.-*.I'-PH Tdle  encthed Nmﬁ%"ﬂ -
hat bwm Jn wie leng  duvru.
i
The Pstectora ‘%u:ﬂ.t tenaisl o a
nudle peint attachid o o vreadle "‘?Hu.dll.ﬂh'rmh

ok which um dwen s altached o, Naudl

do SP!u-na Joouded Phumau-( Paink

Nuealr pedmiz sy aﬂzﬂﬁ cls axas aru avaidlalde
e umeaiuML A UM Lamge 64 Pamudvalien sussbame
The p_untb‘l'ditﬂ"n ausistamnie u.l. uu,a_d.an colilyt alid clev

A tolfbralid Cusue s sbtaimed dn dhe Labex
by pl slling prrubrakion susistamu against ewodest cordum

Scanned by CamScanner



I T pumitvation 1mztam
hﬁmw draeseds

e ocloe 'ﬂ.uﬂ.lt. dn cthy & EJ

“Mpacied, un the prociel g

h"ﬂ-l-’-ld'. L t&’ﬂ-l-l{pnﬂdh'lg by

toaley Lompumt at dijjeunt m.u.hi

divols asu oy be youmnd. ¥

ebtaim vtht cusune pmn.t-m.hn-n 8
susistamy v walet contumt. Lalex contant—

The abtaim calibtabion cusun wis (edl fn e -ﬁnt.ld
o abtaim  walin tonliml e dhue ::ﬂmpmzttd-:.ml

Tt bedk demo 4 ctht E.EmF-:Lcie.d. um e r.t_l'd-:i
tan be diterwrumed bﬂ' Samd r.lu.pl wmt o
tﬂ‘u tutlew rruthed.

Uning Enltd.muuh‘d CﬂmJaK\& oy dimusity
ur-n ield (Ob‘

The d.l.fﬂ.k.u. megl\; achlwed. on dht ueld
£ wed. o

L mtﬂ.amﬁi hd ' LEI
= (Va) gied X loo.
Efimw

Scanned by CamScanner



Dymamic Compaelion,: -

gy o e

memﬁﬁghi,wubrmﬂaumm*auw

_ fm dthe Ploumd, tuwyace.
Tl-u: PHOC s Yepealid eves dn arin
Sl at surjac ds ditunbed. T .Lthm'!
and duelled. Degtn of wmpackiomds upto 1am
s muethed, s quick 4 predfGl wmigpum wettismend.

\fﬂﬂ‘j-!_ﬂﬂ.tﬂ-ugﬂ - bs‘\\

It o3 csed yox '*1'13 ?Hamu.fa.u asil

dm o gidd. X

| It comuisl wt@:’rdm‘za.l M{dcmmiuxcmu?hl-ﬁ

v |V sod ot dumk dmdo dht greund. amd v .
mm duelspt am wm!m-tﬁqd f&h. § vm'ﬁﬁw .

Helt o3 backgllied. with aaitably gramcdas usid '

- | The upacing e V-.Ib-‘w‘y#n.hbn dipemds en dmilial

d.er.l'-l:H & red d.l.ml.yrﬂ

Upls %O7.. dvibnjlt L camd

LI

® ' M ] e Y a— -

Fu Fu dw 7

| M
S

G

\
\
{
{
i
i
L]

Scanned by CamScanner



.Ll_ _-_-_-_._-_-___-.'

n"‘ﬂ‘““-“ﬁ-"ﬂ.'.-'------'-.-r

Z 110 Audt Veid lini 2

LOME L ae
watex Condent
w(n)

A ine tohueth ahewd dhe walest contamt,

dn d:.rns;]i, vladion 4ex dhe o actee el
daimt c@

Lo a iﬂﬁiﬁimﬂ‘#aﬂi ' alds w3 Hmoum
oy am A:E Vedd dirve amd wstaiiheal
ht Lﬁﬂlﬂ:ﬁ'm& &Mnﬂ%p

b Ve = bpfw b‘\

I+€

9
Yo = [: Wi = 5. E:-]
S

Ty he valuwu waler Lontamt amd._ |

kmown a4 aly Veld awvwe.
A CusMwe :Jihm-urfﬂ? cthu mﬂ.‘.w-t 01 W r.y.lmc.h'm of
walet condumt dee ol edning o alt velda s
Collid, Tewo cui Veid cwwe & 8 u.g-mimnf.h’wu.
cam be sbtaimed dMem chu ;ﬁo-uuu-m? wqua

Yd @ Orvw

4 Ly
Sv

Fox 1007 watwialion (Sv:1)2ow Ady Veid,
Fert o'/ waturadion (Svye 0.9

Scanned by CamScanner



&
.

. fmﬂpa.chbﬂ cam be

lachi evea asdigici a_l_ba S‘\\
' mnﬂ“ﬂh@

é.

COMPACTION

Tt us al'mest q
Jﬂﬂﬂ.ﬁﬂmmu phemeTnienem

L?J.‘H',mmu batustim cmPa_‘:J.(:m 4 Covuslid adien

COMSOLIDAT 101y

Td w2 a dure depemdemt
FhU'r'jpﬁ"JEﬂ'rPﬂ

daturaled ﬂﬂ"ﬂd-l.tlalha.

calion ws dua clo

Seil us um _
daturaled. tem en
veluwrmu veduwelion os dut b

Dam hji
on un dhe auvt veid
at a giwm walet Lordant

I'rnEH-"-u

e Gy

Choseet psusfies
‘ﬁu::nubd qjuick process
Cmnpn.c.hyn 75 ::mh})fr_:c
phenemenen

Len um coaler veids

olid alion cam be achieve
the applicalion &y lead
Bie ﬂﬂiu}mﬂﬁ i

Sdalis leacding us ternmen)

appliea. 7 d

T whm}tma capa_m[.d
r:ha!-u.cie.r-tum:s
Reladively wlow precess
coruslid atien us

a Simple phemememen.

Scanned by CamScanner



i,
]

>

Medule

= Pallat I T

__*-,___.ﬁ__
el
- . __

@qwﬂuw@

iy
I'?‘Ii‘l'ﬁd.ucifnn

. mﬂ”i’:is‘l”‘"’ﬁ% offeels Wﬂummj buhairlause

Beil: amd

mmmr

"Eicu-tﬂ umn hﬁ"l"l:l-‘.t techmical wim g ,_Hm
Toiak o wnddodanad o

Heme oF u.!- ut.!-ﬁdm.tml

'-f:t!-{.l'nuplu ilmm Lﬂwmgh asil medium.
ot

F'nl-m.u wa.tw. ok

pudugh

wn.tmmmmied peteit ht.tw{un @ pashicles
Congidued om oM dituclien. \

o ””E

d-lm,iutoﬁ 'hﬂi

. | um.:t up "J" AL a.PpmxthH

a ulraight Jims mmu ._p‘n-r.ﬂ u.l .:gm.-d.amd. o

Howeumr un Se

alaht divu ot am appachine vdocdjd
#;f:ﬂ 2 u:.rn.&m ai a.rrud F:-u-vnt -!:!Jﬁrl&v
%:ai.h tmd-%

uﬁ PB&ILI-F” u-ru:d.t ttht

Siner toatwr cam Jlow
U"'I"ltﬂ'Ll.l.-l-ME ;.huﬁuSa{!

nﬂnu!:luu.ud,tc-ﬁ nihtpa'u&
E‘{E

Hhasugh c.p#u 4Fa..:u

medium s conaidoug]
Thut cbhe P-H‘. L
had ?Mm?ﬁm

Scanned by CamScanner



d'[_i W | - In ether werlds, tha Lt.n_,g.;-' ’
with th w Camn ..B.!m-u.: r.ih'-taq.ﬁ,h a asld ® |
Liag=n" 'Lu l:-ﬂ.u[d, rpmtﬂlilllrltj. " : ¥ »

T'ﬂ-’_ﬁ_f-{s Lo
IJ'I.P. ,_[w

wak "E‘-U'u’t Mmﬁl%‘lmﬁdﬂﬁﬂ utfmaughmd

VRSO LT Pt wzig cthat * Fex
daminest gloew tendition um a%uotese ated asil,
Jdhe Stole ..b.lmaﬁmudumcm?sz(w A
dirnt s Punpw.h'maﬂ o cthe dH.Hclumxixc |
c}uﬂ.diemi:.‘ |

Ty o soil J::.mplt of demghh
‘L' cf8 asea A’ s subyected
o diggeunt dhead of cali
hy-hy, dhim wt dhau

7R

Scanned by CamScanner



s

A :
| “Rmplions vnade dn Daxey's Lauw

ldum_.w S Lomnbnoa dkak b, dles of fluicds

- ‘::“ubﬁdmnlwﬁauc%agﬁw‘pmd‘uu

f:ﬂ yellews a dudnili path amd deu met cvou
Path of ethu pasdicle.

th:’ﬂ € ol s dncemnpsussible dhat da,

Cﬂf-irrwil:d wqualien it asumed do be valid.

The weil Wi satuwsakid.

T“’"-’-Lgtﬂwu.fjdﬂ;_ﬁ "
MA-gcdaEu.l, g
d.athchan?md,,w . Mmﬂ,m

In ¢ - . " v .

s chare gl Ty O 4% Ho
Limikations of Wﬂ sl

Tn e woost a-,‘. ¢ ;

dimamaiont ast

cpessibililins of thecome M'L?w

WMmuamM mmxz,m-ld.m
L!.Q.,U.ﬁ.l o dest dtham Qdoe.

Fost -awm.und. walis, ..[,J.nu.: BCLLLHLM .u‘-n malurt,

Lﬁudmwdkdmﬂgmuumg ' i

Scanned by CamScanner



I :‘:mtamkdundp_tm il Lt

d. Fﬂ_lUﬂ‘aLhmd’m A @{Q
@0

Scanned by CamScanner



O o - — _— " TER W W W W M W

--__---‘_-__ _-___.—-'-
Tohe ;

owstimamtal b 84 worutont
Hhtad;hwuhmmﬁ?mkb%xg.
The tonstamt dead, dut ds acibable gox mes
WMERMM uail
The ol volu os prewided oo drive sut als cbubbles.
'Ifﬂn'ud sltewed um vbhe uﬁwnu’:mmt'mub-hu..ﬂdﬂ'ﬂ
#Hnuﬂhu.rhuhmaﬁxnb!wﬂ JHom orsthuad -
dmﬁmm.amm.
A;.B,E.tg;l.numiﬂ %ﬂmd&ddﬁtﬂm#
Soaturalid J’mlr.bu.wmaimdﬁ.

ew ot wollieted om mamu.:wﬁm} a'ax.

e gl ) by ¥ ety Qo o
ﬂ%fw%{%
Q‘b
O : . _..______..:é .
& fga T

k= QL
Aht|

J_A.Am % c{l o} MW |
=Lam?th T
;ncm.dmgm

dr i S

K= fﬂ.%dan.t o} Pd.lﬁmmbﬂl%

Scanned by CamScanner



_-:.l: - ‘I"'I"Ilﬂ..l-ll..l-"ﬂ'ﬂ?
u—' - dank

-

it of Kmewn cvess- aeclional asua,
: ':-t.u v me.a.mﬂu amd. walix

Scanned by CamScanner



"_""'--_________ e
| ket ek, b dwad at dime dnteoal o, & @
f’tﬂpumqg.

Adgs ot hh = head at m#..h'rru drteral £,
~dh> cchamgt o chead gv arnallor
C die umtpval dt

A:a,umoi.cis a*SﬁifuPaxi-rmm
a- axuea o) clg of Skamd pipe

di \oQ

Ib: }ﬁﬂ=$a0_
Fotorn uv&&&ii
-a «Kh A
Lk

O ~dh = dlﬂ’ 'c”:
O 4 ar
Iﬂ.tm?)ta.t:nﬁ bjw :ml’a.bﬂ df:ul'
ﬁjdb B = ﬁ‘l e 5 d‘_h
it h hy b

AK (1,-4) = log.hL 2
;:"_{; .} ﬂ‘hjn

Ke QL log, Dl yhwses bodoct,
AE 3"1-.1 t-t,

> :.Enagylag,h_!_J

At hy

Scanned by CamScanner



- mi%% Lol
Thou asu Jiso dypu of qigld disli qox
d._l_tu-{mﬂ'f'\f'r‘i? cﬂu__m-@ﬂ{,u:f if/ol puwnealn.wij aML
Purnpéng eut sk S‘\\ |
Pmﬂptnﬁ-dﬂm 6

x <
Purnping Out g@ |
Purnping eut Jisli n Wnconyimud AQuiqut

The w_%rjvﬂi of Ptuﬂﬂmb-iw% of

Pomneable 184, 027 oot ol omi soioiainly

Mlﬂ-d‘h‘ okalt ewater dcable 11'1'_1 "-I'I'E-ﬂl-Hbg

: ells. |

obseswoiem L:;h:nli js wstabliahed ewhem dhs
i 2o, TS

- |usells becent comstamk.

Scanned by CamScanner



-
—

-

.

: "
Wohum wioter u,a. m*nmumeﬂ,ﬁ'ﬁi
“‘%wrf,w?_n wf maim amd. dhu

oken gabl s ngm suulling um weireudeve
AUpression un dhe dewsyoct. This wb Tf.ﬁ.l.w{td
B a1 hy ! Docwdousn Cusunt' e 'a:m_erg,_i-fz"_—-—*

| Cendvell wel

L Bt

1 fn. L
I KA
| s

ad |4 dable
l Osdgimad INages:

|
L&. Mwa};m
2N . ; CeaMIE

Ayl -
| | it i'ﬁ'-"ﬁn : I!
{ | L™ .
IS
FET T e —
dr | ImPc,-u.n’.nr.u
e \Q boumd
L et "l' Tﬂd{ul‘:r'& () -&‘ obhe G%LH
] o
e
el
¥! .amd. . GF
(. A<2m2)
di
d7 = 2Tk (7d2) Lieg2 oo
"1! .
Iﬂi:v_?-:ail'n? bothaidu  Thesty]
d'l" = lT“:. ¢ et
S 2d1 =40k} 7|
T, T ":ir S‘11 Y lfizf
’“[_‘!ii] : K (3-2)
T q

wwwwuwuuuunuuummmmmmmnwwrunww-111r

Scanned by CamScanner



_-—.____-__

e n[z)
“l‘Zl-I,f) 7
\ In :itmmao& log,,
NH" 23089 (g [ ‘
T 1_II:.) ﬂﬁlﬂ['ﬁ]J
?ﬁ{hwd.‘}
EJ = fh":ﬁﬂ '
B E'EDEEP la II' T2
TI[(h ~d)*- {h'dlwﬁm[ﬁ]
K * 2303q, 2 ré
o 110
Tl[(th ‘@h-dr—d;} d [ﬁ]
&

biL

| ) o

Sl L1} PR N - - — — Trubial Walew eyl

r \ 4 F “‘?Jg'fmd!ﬂmrm‘
| 1 VL ZZ777777 Trapescvisons
| | Etvad wm
H

| F{Y ,I, |

e - ammmtsreas — -
e - - Tpotvious

Scanned by CamScanner



4 &

o
h“ﬂ sheLus g elf - ptmi-ra_ifﬂ a teniimecl
Aa ‘-EP* e n{;uﬂ«la! 2 n{:

’/

Al sleady okali, uhe Tall of dixhaxgs dut b

Pamping cam be wxprested ai,
= HiA

" q= Kdl anvH
T dav

[H: depth o} Comupimed. aguifex]
kdi -
_:'?ﬁTH ‘ Q

Tﬂim?‘{ﬂ.hﬂ? p@@ﬁu aidu

K zld:- %—sgd'-?
H[:g’l\o@ j‘ﬁH t‘!‘j:."]:’-_ e
o 3, ]

]m 2308 4 1og, [1]

-TnH f;" ‘II
GI'.-" l'Hﬂ = : B
T | Loesdoudera b
'--n 1.-"- r.,i".u'_:], 1 e -'r""*-'-t"”"'“"‘}a
d . ..ﬁ'.:_!'—-])J-’J
PYE | Aot X F
a Iry duree { Fiee)
o :I--' Fadi l:ﬁ .h ) _l} .l.:-':lll _,'_""'..rf:
3 HF ‘sﬁ_,” s .lrnr,r‘l' ) STt i o O
e o oy

Tﬂﬂmmmuhﬂnummmummmmwwwmwkuwquwquw-

Scanned by CamScanner



|

!
&) | Pwmpimg Tn deali

Puvoping . &4 ducted do
detes e :IMF*LE. LT} i ame Com P {:u-n.
%'\E"-Ni'ciuaj‘ -‘«'4-1'1!*-:'3:tur.nnu‘b'jnil udimﬁghp wohich 2 L

The ; , !

m_Pufrr,‘Pmﬁw“f*ﬂﬂQIMMvalmai. cthe
“phitient of Pormeabilily ratumn Just

|sse. -.En tthe hely, et eoa Q&gfmpﬁnﬂ buk

mﬁ Frar dhe valia ﬁﬁﬂ"f%%gtma aseund, dhe

W
Thase basie ‘ : !
. | Opem amd dests iéfb “gpes % Pumping um desti

2 | Packee deali O

i, QM“-—-ﬂlé' M:H An apmu.md..pi,tﬂ J'.-I:ILI-UJ'I""IH
dn e olvata amd dhe aoil vt dolem eut of cbu
“| Ayt ehe dhele has bum cleamed. sut, wates s '
mmmmmmw A meteing agpbem '
The watet . addid”thare chigh _dmnp;lg;f e |
= | L atese 'mcua alto be allewed p et e d"n_._
dhelt umdug Jgemt prustw chead.

Scanned by CamScanner



Scanned by CamScanner



