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*lesttor s W Web oft i rtsd along the task 	#ctt 4 r oriented 
horizontal b r as shovn in Pig, 2.2, Quite evidently,  because of the  
x r tsr dtat* aWstonSs i pro a ss reporting ton be more definite by 
this Method. Xt ogatl is e inter stionzi4p, and in r4spen aoM 
among diff.z nt events or tasks and as such It cannot prediot itether 
a project would log or toad in its iciptets period# as s reaul of 
•o de +* slippags during various stages of the project construction. 
2.i.. 	JO1J211R (P54,3) 

Thes charts were + vStopod by the GU bertha  
•onteaperart.s of Qsntt1 .nd they exhibit asqusnti4 x0lUonship 
of activities" or "tnt ror&L; Lion hip btvin tsar" (x. .5). 

Uowsr rrs the tlov process charts do not 1n4tsts time 
dr& stton of indiiS4u4 activities iM as such do not help in 
predicting the cop3..tion tip of the project.  
I.i.4 	 ( g,2.4) 

UrS of balance +shirt is a cbinstion of the flay process 
chart #end Oontt chart .s the taste are plotted or o time seals 
accord' ng to heir se uenttsl aid load time relationship leading to 
thefinal event~ as shown in 7;#.30.4, 

This teChni 	projectso ds 	*214 progress r►porU 
was deølop.d =d r variety of nesp principal of thou►# befit 

U) 	critical Path )Isthod (C.PA) 
4 

(11) 	Progrse Ll.vation *M Irvsv TaCffigoe ( RT) 
(Iii) 	Reso a css Allocation cC *lttpurpoee &&seduUng (RAW) 
They irs briefly discussed bsloin. 

This method was first developed in year 198? by (orgsn So. 
Walker Of ,X. Du Port and Jmas X+y of Remington sand to U,$,A. 
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It h** berry paid *4rJlor that We C.PJJ. to not V7 
ussfui for s+h dulini pr*ductt0n mutrC jobs w*re the processes 
ln"l+*d n of a reptittvs or rorttm n5tx . In one vq it ca.n 

sa2d to bs a fail 	P.t. Ct repotlt2ø 1d,s. SUS 00 far 
our purposes * pl 	for a project • a* eoncerzs4t It works 
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Detore 4iae&ss1n& bow cactu tiest control can be scl4e,4 

at site, is to ne sssry to know vbt the fiø14 c flt * to* old 
cortic 9OVOrfll acts *onsti'totton operations an r3trLcts t 
voik ° O pLaa and spedtesttonap 2ppLeeflted ' 	rson&i asturs 
3udLet, suited to it p iei12 nits. 

It rsutres coftect kno4Sde Of constraettet ' rt4l1 
and tar that saner'dte invsstigtiana are to be a?tgd out fro* 
ties to ' t s. The two Gs cts of fl 14 cont r4 * Investigations and 
aetudazeciattoni.banto go sift by Act to ths •Id 	are 
broacU cared by the tOUOVLag sau t es. 

(1) 	Laboratory in sttOation at soil caiactton  
(it) Yield investigation of the soil compaction 
(111) s WW of c0pac tion eethods 
iv) U400t raoisture content deterntnt1on  
,) 	rare constrctton spsctticst2,ons tot oaction  

 te4 placement control 
(vii) Study of pore wAter prusire in &ap.z'viloua tills 
( UU) Investigation of pore pressure to ►r , 	tlUe 

duo to seisaic tiCtlOfl.  

Most standsr4ised esthod to det.,tne cospsotion 
characteristics of a soil in the laboratory is to de me Proctor's 
Copgetton Curv., Tyr curve the vari tton of dry density 
of soil vith a variation in moister content, and gives an optt* 
coistur. content for whida dry density for the soil would sttdn a 
maxis* 	H o rs this rtLatton betwen dry density and 
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■oistuxr oontflt to also a furcttoi of ooapacttvs effort and for 
that rsasCo$ ca a.o vs effort Is lt4ted in the 2abcatoy ty mane 
of staniard No, of st kes (say es), Bond O. C, i'ia *i* dry 
de ity !Sducs$ and the. dry density ourvo appr*cbas 200  
saturation curers at to a►asi 	tat r. 

A ,ionutns objection to Proctor's test for coasieon with 
fi9►24 +rtorsooN te that dsnstt relators Mort SUOM d0 not 
situ atB the knssdin a tt* ct of sbe" toot rollers used for actual 
co pactton of soils. hence1 two alternatives bats sizes been suggested 
first to incorporate krnadin offset in the laboratory and +e lop 
knssdi co*p*ctiO apparatussa a t t o second to prefer nto.tture 
deasi r 	ati0n by eeoster tSits over a*nnpaction test* Above 
kr*adtrg apparatuses bar* been dsv*lOpsd t Wjlson d ' end ester :g 8~ 
and others azid cc s active tests s ors that the laboratory kneading 
coapaction yields a higher d+ o of saturation afld thS results co3s 
Closer to donsttios obtained with sheep toot rollers in Char tied, 
However# asnutacturs of such apparatuses an coasrci4 busts is lot 
to std. 

Osdouster tests are e* pl 4 to investigate the relation 
between aurchar,* fli dry dsnsity or moisture content of soil f . 
The moisture MOMt and dry density is sel,otco?ssion  

diagr as correspoiuthg to the surcharge of the respect 	lay In the  

don. This vat od gives less dry 1onsity than the current ct paation 
tssts1 and bouts cosparaUvely less saspactlof efforts .era rquir.d 
for the de* epispactton- An 	O?taflt assumption au$gested by 
! ►s'~► err(83} tud involved in this ast od Is that a eoU + patted 
in t e fill to a dry density corraspcnding to th. void ratio Of thi* 
soil Obtsiz*d in a confined compression test will not suffer furtbor 
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OQtt atiO) tiID thorn Ao Uait on tc tt 	boe , 
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otr factor o it u ctz j tho arpoco tabi3tt àd octc of tho 
4 +~ POP o pot in to d r roai on u o'o wator ocaq ti o e c 	it l 
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extra rc 1*r 't 	to a# Rply'` With v'iristiof Of aU < eract*r'ietiaa. 

(ii) 	Quality type spøc.tfioatton Is one in Which the final 
propePtl.s of the cO.pacted flU ire prescribe4, 

go* fl* types of specifications When oorr.ctZ edhsxe4, 
will otve s lar results. Uovsvor perforasnce type specificatIons 
civ. a elsar picture of actual co frgcHDn ,arks and is based on 
eotreh.nslvs study of the behaviour of the soil cb~raetariattcs and 
of various types of equipments to be ea1øed are the field. the 
quality type rp+iraeifi a 	lie a ve to the choice of th cca tfuatPrs 
to decd on the .ap1cmantm of co*paction . .Chix*r,7 *too sp.cUytz 
Cr47 the ac Sptab1 density and moister content values# 
3.1.0. 

Field pla+ ei .nt contz'cl of r led flU is primarily 
arms$ to ensure that the density and cotsture content re obtained 
with the lowest scattSrtr4 troz the values specified to the design 
re tine in a hosogeneous 	he sooner the density and coIsture 
content of the rolled fill are deter*tnadt the better, Different 
methods of such cet®rrdmatton are discussed *head . fleddss laboratory  

test* vises observations of behavior of the rolling process# 
Inspection of homy area by +o*psring eeaplos# help mud* Ifl 

control3in field VIANWAto Zn oontr*3.Ung field p1s ssnt fr qu*n ,r 
of ssapltn5 and limits of cospaction factors are decided based on 
size of the project and &YgIlsbls bands. ThiLis also scUss$4 
ahead* 
3.1.7 

This to dealt with separately It Ch.pter 6, Arti4. 6.*. 
stand pipes$ plozowtera Ups connected to b* ern gauges5 elect"" 
*eOustic meters are S * of the types of pore water pressure 
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8o*$ that soils are taken troe correct borrow aróaa and 
tro* specified depth 047. QCs also detaratnes iThiøttfl amity 

afld soistare content of. borrow area sail in Laboratory and 
coparss it with specified valt . 
ZU WUIJtqPcit 

Direct* pla r of soil at correct places: az to hoziscntal 
layers of the spscifi*d thickness, conforsing to grade 	slignsnt, 
11M assures that the sail  has been sized with requiredd *oist of 
water to tsgtlitatS co setian. 

Assures that required oonpecttcn either by pes1oraan s 
type or guy type specifications are enforced at Me# 

Tom* taSples of coapactsd fill, at regular interval  
*be** it in the laboratorywhether correct copactiOn has bs 
ebtatned. If note  be siso suggests corrective ,tasurer.. bool os s  
be a ► decks sate r14 of Borrow Area freer time to tip aid 
cpares it with original properties of soil prescribed for use 
on the p. 
(ii) 

Protoria are required to keep qstasstic records of- the 
progress and qusIfty aablo"d irizg earth 4*. constratton in 
different layers Items of profors say also vary try project to 
project as per requ, rnt and type of constructIon dal wed 
fill, hydraulic  , 	or Duspsd and uIced Rock: ,  
fill construction,, fo lc T* Items may rS sr *t Ot NN Part 
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Above prOtOist  rrZ ZLU.4 In cori$ct7p b.c*+# record 
of the work dig prior to date of reporting. Seh reports s t 

soaCtiaos be accapanted by short marks It ,o point remains 
ineOvers4 br abo ice. 

HIr&W project Authorities hid astntdned q4te a 
sy*te*atio record of the daily reports at the tests osrde4 *at 
tcr Itarth 0 both in LaboritQy nd in theP1.16, and Uses  
be" been kept at Rtr+kud Re sears ttton •vin now. Sues a. cords 
b.cces a good guide for Maintenance Engineer later Gn as I* can 
understand the properties of soU, aS Could be *chtVd od the 
dais yjsji  properties prescribed In designs ad, their 
effect of variation an setu, behaviour of Dan. 
(iii)  

Plant and +rai4i*s are uiisUy prepared in ter*igns 
Di state. err might be ease cat eaton or co*tsstan aid t Os 

should be iusdiat.1y reported 'pack to Directorat, +mod got, corrected. 
Ones the plans and drawings are flnaltssd, thso sho4d be etriot 
adhered to at ilk. 

Laboratory prescribed v uss of ccapscUon issy riot be 
• cOriO*i a 117 fiisibis at field and hence field CcmpactiOT) factor 

needs to be dstmired by strip a balance Wtvsen r.srs 
at eosM and is design need. Generally i5 $ eompu+u' ai at 
31 % d d tics either 00 vet Or 427 $1d! of Q.$,C. of iSMVIou 
flu 	To 0► +OapttiGn for sen*p*rdous flu (n pp.tuas 
s*tu,*ted statue) are * pted for passing a fill layer or 
e.bank*snt. It Is undrstcod that for tispervious fillaotianp 
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though +.H. C. Is s. contr=. 1rj factor, the ea*pa tiol en still be 
Improved by controlling co ax of . effort (41#04*sd In Cater * 4), 
Renee# by reduci QT4.C. Oven by 2 % std fnoreasita cOctIon  
s ttort the same cupsction can ba Obtaii d, vhlcb could have been 
possible 	.osp*ction of soil fill atC.M.C.4th *ore m er 
of passes (an un.cono*tcü proposition) by a standard roller.  
Following are some of the pr*cu r►s foU o*d for ds*s. 

COitpe* an 'Die a 	' Remarks Ratio 	#from O.N.0 

(1) 4B19 Jp, 

a) O 50t 98% 0 	a 	caa) 

(b) 1o1 • 1 l to 2,68 	w) 
(a) 0 ft 	0' 9.%  1*0 to 3 A-) 

(1)Leftearthdam( 	'high) 
(i1) D~4g+s 	a Dam (980 blab) 

98% 
98 % 0 

0tol 
to 

.) 
2 	.) 

MehIn  
Cuip Acl e~ 

() ?enugbst D 	(142' high) 
c Uirakd P 	(193, high 	(1) 

98 
98 

% 
% 

0 
0 

to 
to 

I %(+) 
a Ali 

(ii) 95% 0toI .) Kanual 
C 	ict . on 

It would appear from above that Indian F.reot.&c. his 
now standardised to cbtgn 96 S woapaotan at 2 S dctVisRaq either 
on vet or dry spot of 0.M.Cs nut, it would be .bett r to prescribe 

so action in terms at various classifications of soi1# Instead of  

ear king a sad line of 98 5 CO Uov for all kilt of sal. 
India f# a big co t v, and quits, a variation in soil proezties 
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c&~' roo 10 to ba otoa  'C 	. VGr1On to othoV, 20 Mat ctor t  
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0t2COt0 by 1.IQwo4 (0) In cc tox at U C0 cafe, It t 11 4 60*4 

'o 	ccio too ninon U to bQCO on wdttod + at glooU0l 
►# V teh India has aco aaoopco4 c a acre vo tOn appr cb 

to oo1 o2c000QtiCn, The oZ üôattLCQttOn to valid tc dab 
Ca'th Dc Coro tZin l.00~ lauto 

uutg&o6 Clncoafl oct&on  
11a2otiro control 

tS) CL 4 tz 	 G 	1 t 2! t 
(i) cc 	 90 	to a ( ) 

(III) mid, ci', GC, G14 	9C S 	1 to 2 $ (" ) 
( l v) Gtr, Opt OU 	 99 	i t ► 2 ( ) 

lio .ecca', In ocoa of (IV) Gt.i, OP, 31I, Indian P'cotico 
boo cio ic to adopt U. 3► R, or U.3. A, 	C o Prottceoo 

Oco famwo uco of cX7 o the uo U G. prao 000 for 
tio3t&vo DonoLt7 or Dotty ac co 	oc 000a bOW 
C 	V c$A.u, actico,, t 	tic D natty (L1,D.) a 90 

tQL'O fl,D. 	 3X V33 

991341Pr7 Comic PotiCo Onot j► t c ttC. S DDfG ) 
t# Z'O D,R. c 	_ 	t X 100 

0 

Zn of of acres tb coctton can be octot1 cebtov4 
b ond otta and. or crcvo1 pirrotuco1, It o boon notot that 
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different between two processes flee In tho tact that ms's 
Method rrber.*s pIIRaTU7 	►sd tiu rspeatirg of presct&a tests 
with 4► amber of cores 113 act strip of ro ad tUl 	o's etbod 
ma nes repssttrg proctor's test with ons ,  n4a core by ad on 
of two or thra. sinutee and datersi ntnZ comp on t for by 
hied torauls of . E4.. *a.o, 

to a nutitbU it can be stated that thOL4h different 
athods for datireiniag soistur. content and density of oo*ctid 
soil fl' flU have been .moved a=* is universally accepted. *U sush 
**tbeds have their own ]: tettois Und different countries have 
been usir ens or t e other sethod as per their 	vani ems and 
svaiZsbUity of resoross, Of course efforts hit" been a*d. to 
isprove results by tskii p omUons. lit India even WV oc ventton4. 
methods of oven drying for moisture content determination and 
disubbd and undistuub ►d methods far wet density d.terstaation of 
io on very mom 1 o' s method has been shown to be quic,r 1 . 
that 	's Method and ittU former giving results very t4riy  
tang with *t of the i*ttar. In this eontszt tuVrs of d le 
Method ppsars to to prtdng. In tuh, when other qui sr methods 
as 'Rudl.rr $tho4 flefracti ye Xndox Meted etc. stS perfected end 
theIr 5ppsrstus* ate. to d on coarcisl soal*#  they wiU  
prove to be sore useful tar rapid constrotion eantra wet# 
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eon bovQ1aopco3Inv c ntizt 	modfM c aaoc' 
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blt;tOroiozv otroncth ,rd invo37iM Iona drainACa pr 	o, 
1741 r I'a t30 9 an U017, L ort 4t cont r1 I5atCV Ct Potw Ccioa&cn 
boa oboO bon , voecttin3vO17 otr 	y about taoifi3 ocE taco ,a1 
no rap as pQ23ib1O an ;blab oazth daOO in Zndia Da m 0 Ito 
hcav rc,d drain ro tloo and ahowinc of 	O ai can bo 
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tczio CPCUMO at s oun cc 3o a ► t ac .r n 0afi 'iat 
c bo pr cOd ao ictn in ttG,O ti thin bkitto of occiczi ac' 
m0r conco vati nrob .cz 90 Cairth13 to ito of Qty ando  
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og sc2 bz.tdzo tho O l aehLovzd for tho Qc4on, io aro 
1 runt zLothodc to ti ti i out cettioint of p 	bUitjIn to 
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pCrDabi1itJa " th ootl toa ccrtc,tfl ortont. 	w of 
adc lt;I, :S (ragioim 	) may bo 1zQ3pa. in ; i dd  

C;?a it at . 1v labAat butar attloadoo V3c&fl vot to b 
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to 	 oI*. 

lovto o Typo 
C b) 	Quit` TYPO 
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andtOU me • borat 	V'ic Zni?octztionø oro IRAQ in 
`ro 	aU OOOifi0ztaO13. O1 ► tfl73OUJQttO113 31O o CO UDOM 
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cal tho , c*Arcoo tit aooando Criticz, pa Ch cz . od (=' tovh 
toeanicuo) io o bos t tool for It an4. cho34 	eppo4to c 
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bo EZiO1 too to'. `' zv a ctiU ooh irapi irttoda 0 . 	► ''o 
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t orviouo zTl CDLfIvMoO QQtoriolo voce that tbO4 colic of 
Vt Ina cS n$jt2OQ bot on 3.12 to 110 ib/(Ct r3z'a a~ai344C at Otto 
In ~~4ixco tbo pr abilit r a lows than 	ar t th to 

semi- 
UouoU)' e1aotf10 0 11Qg iiIo ogi3. flonco it co u4' bo conc1ud casing 
that tbob t ro u ao no diith of MW tia ti at L. A X'i10 

impervious core a oarth darn aoovcA .tabla at eta tmo not 
VO7 OnCC43t13. G 	r Oczfl ae availabZO In tIror bOG U8 
al oQ In 1 1tc G q 	and not onozb to swot t L uirQcnto I 
it Aga ucod in tho Oe aZr of t dam. 	tho o or c , tti r 
cry va0 ford to bo oa o iri, filter oritoria at oon1 iltot' 
n C=3 r at10 bavtn 4nOit3r 114 bb/* (avaiabho In abudnco at 
co) too ucod in tho aril.. ccor nit tho orit inch pvovi&ion 

of a?adad Pt1tot Sn O oarth da ceotion vac rophacoc by oofldGravoh 
and it uao doaidod to uo tho abovo oalh ac cat 	to .c itth 
I)Z'acn%Zti Q t!tOE to duo d?4naCo, both 4ri afl2 a v 
COnotIuctiO Coo Of QOfld tItr inctuad of ijra d thtoi bou13bt  
a~ac: t a conoidorcb3.O ovin bocAuco (,cod quarrico r 	hoo tod art 
fa off. To is rovo drctcioj tntovdiato 4rcirO b3.avtt of cand  

(  thtat) 0 1s ft intory 	at U/O on1# an c fSo Ciao cc c' imp' 
of Ifl tro p vi d. Tho fo O2 ca drain on t8 D fc 
Arv'ovO drnirao tbrotjb c ain matoria] of d both 'i3 con3truot.  
ton on In *uso of cudc drdan audit&ono ftor iot o'&on of 

r2ftctivo naflS cblr c r c D/0 of CQ%'O tiiU lccp 6n tho 
L catie hirer dauyinh, OtOci4T cocZ O tOfl i a ocoL 0 BillaQ c 

It Acl o c d otin during thur*rtod Of fOy ctlono $ tiU 

)EQ C► For adoauto pbro L'000taro Ziot for tho ctz catoricho 
botn3 u1,, Oi fl onto no p cs r oto a bavo bcun so `o% int3UCG in 
tau bo of thu d,bcncu their boha a hot co r3t OniOn pOro 

p oOu bOh ,v:d COUIQ not bo utia od. 3u azz coaoc (1907600) 



to tiorto in riuor god utU bo t3I31) W) an oasth 	auto 
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a . at7 

 

or 	dac 1ou th onc2 puptn of itor from Ulvor to  t 	s 
VUl 

 
2j1uo1VO 10 lead th013 that to th3 for t riQci qUito OCat yod# 
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bOi'o r rocx sight paecO of &I3Cp ro4 f ro r o c2 odax1i' 
c 	voutrc4 ooU c acts . But far p000hr . UU XWO 01 ,malty 
typo v e1'.tcattont 	tl bo 4Oti4 Ioa* by enutwjr a ro4 q; Qt 
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©ompaotb t trot Onoity of tbo ccptato4 flU ulththat of the 
C$oid val o o ot worry (dated c t D0 ,V 1 0 pcnt  
oo oturo contort) ,d Qoituro c toat t otoz'z3tnod kktov en ttth 
0 8 dir3 cthod. 'bio Ia not a eotroot prOc darn In vlctr of to 
cotr*ttc of a blob czrth d. Eoovo, offorto aro bolt3 t23 
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dratno arrcncy ato both Q"/3 and 1)`S of coi a bcito boon provi4ed  
f+ 	l4 	oo1paUOU of pots pi'000uo. A3oo baosuooD cm glee 
oerth d conof aottor roc oprood o or t o aoaocno no bflor ia r 
rice In c onot etion poo poaor a zflt&cipctod. ago roar 
hoop also 1'2 hich oath doz in a Lon th of 1 	io tO 
co 	to in co llor 	acan of 8 con' o, o?ood 09 eotrw3tIon 
uarrnto providtn onor b of drzino srra ctxnto and c ,OQ 
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fault, artisan vaster, River Dalodar Of porVOUs bed afl►oa ood 
patches of top day strata crossing the &igneQent C' the aain da 
Besidesq the un $rgrorn4 strata have been found in certain pates 
to a 	Of ezes uivo eesab&1it due to frsct d si*tour 
rind o .L• go .eas VcGUMng t atme nts brivC been tote or a 
Proposed to be ecp1ete4 to got over the p ab ao. 

This to a bow4attaat . crossing doer etgxnt at cb, 113.00 
(160*) caiposed Of doepi,,Y weathered OQIpOsLt. doses with bands 
of biotita and peg*atit. betweenCh. U5.47 	strata 
havo been fOand to be oontd quit* 	and excavation Of the 
entire winred rock and back i13.ing with concrete or c acted 
dey was not found tO be 000nt&oaUy .feasible. 121 su+b odrommotanaes 
the cutoff Of the earth dee bas been proposed to b taken below 
o 	sq 3 ft Into bard rock and **p1c ` grouting bel i  

cutoff fig► depths aid pattern still being invostite4 and planned. 
1vr~itu n*azio a perabiltty between Ch. U3.4?. U3,e? ettoctud by 
fault has been found to be 50 litres ( per minute per 5 it pressure  
of gates per square Inch of area) at a depth of 60 ids 
indi etas what a tin 	lose of water vo4d result It the ores  
wont mtroated, 

Artisan Water co 	throes the bole at . $.00 ivea 
clear indicition Out the w derground water is adsr preen. 
Q ous3en# vtor pressures has been observed to reach 0904 abOve  
3 •L, 746 (stripped turd level),# Gino this acne crosses thS 

i nt of the daze$ internal drains leading to outfc 4rtns 
will ha to be 1 r t"d with adequate ` tern provIsions to 



drain at the artisan water arA help rsUeflng pore pressure after 
the darn Is ,  built* 

Since River bed comprises at aa*t*i* 604  deep sand over 
deeply weathered gneiss and sobistoss, .conctos Of open tenz 
e*itoft and concrete diaphzag* by Rodio Krccmt Ntbod were studied 
and th• latter has boon found to be .ecmot cal and adopted end 
eo*pltd (Chapter -. 5) (Vito Fig.?.4) 

;M!JQ1a 	 J4 
Such thick strata close to the present river bed cm left 

bank# unless trete4 adequately#  is apprbnded to cause,  a, casS of 
slide 

tathwe at the Junction of iap.*'vIous top layer (clay)With 
the Undorly1r4 perviQas la yer (rnoora). B.s1dss1 development of 
•zcss$t* uplift press  pressaS below dowfl*tres foundation to also 

ttoipated because of stratified foundation. Recourse to pressure 
relict wells cm dovnitrow will be an obvious solution in the 
latter csse;but the former problem still rea4ns tmai*tved. One of 
the proposal is to employ 	 .rvious such strata within 
foundation between two concrete vAtoffse This will Sfl$LiS a safety 
against sliding at the junction. 

Wber• such strata to of a sister 4pth1 It will be entirely 
•xesysted and baektili4 with pervious material below the casing of 
earth darn. Elsewhere mbsrii entire excavation of such strata would 
not be effected due to oconoatcal rQuonst.s.6squate pressure relief 
wells will have to be provided after construct ton of 4*. 

T,nubat Project D* being *ainly a water supply project 
sv.ry efforts bay, to be *ads,  to reduae,  water losses from various 
sours. Apart free the structural stability point of dew, 4'4 
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great rq will re dues l s of water due to und.rgroLmd *55945. 

The extreme abuts of the earth dsi are at ,e idlis or 
high grow d a, nsdstia of saw*to$ and biotite &. Lss. Uov. r 
to eniure proper bend bsten tbs earth d and bills # stripping  
by i bt blasting will be dons a good cpatlAm asszre4 at 

won. 

the overburden was less soy upto 1  %ad*a) whole 
of it were Szea tee by  scrapers mod 44cft ed with +Oipsctsd clay 
after thorough clsgdng or tb surface with water sfld &It j.ts. 
Wheys raquir. d undargrornd seepage water had to be rcaovd by 
Woott 	vstsring before iM ooipaóttng the till layers. 
Zn cuss where the overburden izcosdsd 25' depths 2' stripping  
of t overburden was eo.p]stsd 1y scraper and daa *=6% tsdq 
followed by curtain gr 	ng. 'tar construction  grout , (curtain  

rrduig 
grouting) faOlIl%sts brae schedule of the project. 
kft 

Ad.qaats instvintation boa been proposed in the bar of 
the d*. to observe s.ttlont and pars prase varisttons during 
and after construction of . the da t. Their locations rs given belows. 

(a) cettleut Points 	822.00 	At 044 chainages 
starting from 

804.00 l 
229+0 

852,00 	At even c ain s 
$34.00 	sing tros 

c#• U 
118+00 

Piszt*etsr Znstallation At v 	220410 
a1svon 	190 

30449 



+ e s1 t Indicatort 	(3.5" dia) has been a bod+ rd to the 
c+rn ►►te dtaphrag* (Panel ?) to record $tloction of the $cs. 

filling of reservoir. 
undir l4toral ioadingst both befit and x 	1~ 	slop 
indicator Is cparatil a nSv 	ae atopted in thoProQgt to 

Gc$UrS a ul dt$pleeEeflt Of c cn 'e diap ; w (in the River 
bed a on) under later4 3.oadirs. A brie` deaript&on of the. 
apparatus Which is bagOd ors' ti* dins null point in a balcinced 
cls etriea3, circuit, ts.iVefl at AppeIidi:* '1.1 tOjethOr 4th a set 
of observations tQk*fl an 21.7,61 to record initial 	cUcn of 
th diaphraga troa verU cal p mbw 

Conitru*tion a ,dull* oo Tenughat d,* h been prepared both 
by Bar Chart Watt Chart) and C.P.r4. (Netvork ht , u), A 

that
CO 1pQOtt stun r (Chapter ) . ovs 	full control cercised 
or the pars* of work$ cn2j by the Latter metes bestcis Its 
beir be1pf&in redu.cini total times of the project. 



.0 1?1 

(Available frog Slop Zndiestq CO. 8aattZs#  V i t m) 
(U.S. A* 

8b ps Ir4tcator uteaauea suds va t*v  d,o ac*$n 
vi thin earth d sass banding of sheet p1 6 bulk besd$ *M of reu. 
t7pee of lateral earth aovionts. instruint is water pry`. 

The instr at is nora1l7.1owered down on 	 ' d 
aU*airiia or .moved pasties caal t the  6r00v.a controutug the 
orientation of the instr mt in a pred.teratn.d die on. 
Inclination readings amt takfl at frequent Intervals of depth and 
a•.re subsequently converted to d!iop acessn s. C secutive rasdings 
at the s 	depth 1nt ry is at periodic intervals of time era used 
to determine depth and rat. of grad cove nt. 

• special;  graved casirl, plastic or sthatntue can be 
Installed in 4.5 Inch or 1r baring*# or it say be built i 
with the eabsnc.snts of o rt t e 	wes or even epoxied to the face 
of sit pIling or besu. The plastic easing Is *? 	abl* In five 
teat Lengths and the aludnius casing is available in either d ft 
or 10 ft lengths, 

Wahl vtty a 	t.. a tilt as little ,* 3 slimes 
can be detected 

• #.s. a lateral t apleeN nt Si If In 
100 depth can be Hated 

AetusU 

	

	Displaosouts. In thin max` zones 
of loans than 316 Snob has been 
dote otod 

The instrua.nt is So designed that the tncliflatton by the 
plan► dsflrnd by the four guide isels is directly pr or ar 'to 



w17th 

the potentlomiter dial rttnSwhen tbo circuit lr to b4 c.. 
LTA 

Tho elope Indicate 	uras the inc 	on of the caeing  
In a observation well at fqusnt Intervals of depth. One set of 
readirga Is t*k + In o* Groove d ► additional set Se taken in 
the groove cii the opposite wall of 	casing. The i tr 	Si 
adustsd so that the incUr.Uon Of the easing 	 tha verticaL  

computed 
say be oupa,ct by  00 1OUOI4Vg equation 

a 
t er 	a Dla reading in t'ortt rnlyr groove  

DS a j4  r ading In ,S t unit' groove 
K • 1000 for series 200 Instrument 

* 2000 for series 200.P .Winn , 
a 300 for sees 100 instrient 



Z m 9L I W 	tC,2t1i co, 	 tGInvTZon LL ioi 
FIELD AFT 	 lop El.. Ot Ierf% 	COM U43.8 

$JOP& V D!CAtOa DATA 
T1WGU A' DAM PRCJ :". C' (Dfl ) 	Mo'o • I of 1XET : ,D a0 

ft t3 * . 15S90.5 ?WWI Date ,0 21.7.6? Z$TB0 200D (H.flCO', V2 M$ 	) 
0 

S.No' D p'1 	I Dtft' DIM 1 	age' 	"t' I 	*Djft tCh 
III ft 4 $ * 	M 	1 	I 	 f  

rr r 11+ ' $ • a 	r 	$+ 	Li. 	4 

(3.) 2 	: ? 3 i) 	+~ 	 ► 	:(10)j(1 	(12 	3 

1 42.8 890 540 .36 005 Sol .55 
156 Log`. 

2 4100 099 55$ +43 600 549 +60 
166 158 

3 Mod 603 554 +40 409 844 .05 
151 155 

4 37.0 601 501 .58 620 $ +8? 
.lot 103 

6 35.5 600 852 +63 622 134 .06 
151 3.54 

6 34.0 003 552 +61, 421 636 +61 
161 285 

1 *1.5 608 54? *GIL 609 841 +62  
IA5 156 

6 30.0 as 640 +10 605 549 +06 
166 

i 
264 

26.0 608 546 .62 608 061 .52 
± 154 

10 26.0 615 540 ++76 sag 0 +35  
us 155 

11 24.5 614 0#1 +73 585 .570 +15 
155 155 

12 23.0 63.3 5 +73 53? $ +10  
156 156 

13 2006 030 025 .104 *56 000 .44  
lot 154 

14 19,0 632 526 +106 653 501 W 
ibis 154 

35 17,8 527 •302 53 004 1181 
56 151 

Is 15.0 604 031 +63 56* 092 .24 
383 Me 

19 13#6 603 552 +53 504 093 29 
1*5 lot 



() O 	(3) O (5) (4) (1) 	(8) (9) 	10) + 	) (i2) (38)U4 

18 `; $ 
10 9.5 640 fl4 +04 614 082 .00 

254 
20 8.0 582 514 01 574 581 001 155 255 4.5 Sol a14 1 ? 6P6 581 .08 

• 315 157 92 460 en 693 593 56 +3* 
256 

23 2,  1564 603 . 596 660 4 +36  
24 2025 565 593 .28 bob► 650 * +41► 

336 167 

Wst.s. Dial r.sdims indiost d under vim: OV have been tin when 
ttaed de of the s]C s inc 	for were pC4nting tea rde north* 

K 2z2000 

Vt n fl 	
I #+ 	c 	to i t h 	1 	srfitod off` the 

At other  depths ina.3nation Of tube eun be e _ ~+Nr ca1oiat 
111) Marked 	in orkod out ditfersnco &t ,?t ] 	22 

	

indiasta joins, w 	tubs pieces have bean wed to ' r, 
not being In cns p1izsb  p n"~'. 



U) C.C. P1oAo s 	► 1OtUO1Lt P1i3nn3 cnd c o L ,; ,' cida t 
X di Jo n, of Po io and ivor V;c c  
V%. XVII £o.3 (far& 190V) 

(3) V.0. G fli 	'l c p it tton of tho ctto pr 	r 
in c o 	on 	ocnt ( a v o 

• ttwbr i (o 	or 1960) 
(3) V.0., 0G2IJtW • Tho nppUccttton of tho eitic pa ithe 

to CQ trUc On aczt (2) Vo1 flo.6 
J 17100? 

(6) • V.0. 0 531 '► a go W tppltc ion of to c1' -c jth i t od 
in Con t uc ton t-lan3C I (3) a Vc31 V 31 	 t!v. J 
t- c z c 1909 

(0) P, D. 	 On - "ctcoi Path is thod of Prc crjBASI WO r 
ucw t~ • itQ.0 O' P.D. woors ' amm Pro cco 

Uo'otc Of L?t dr # CobtGo  
(0) 	P.. D/ !t * 	0tWD ,t t, fl Tea T, C. c► +Rr' at ' 0 0,0.0? t 

"NIX* Di tc Dopui D2r000 D'c.Ctonc 7 

	

W3fl4RDD U00DJA► D 0 MI X 7D= 1=511 t 	c Guth 
110th 	0 John iLr £ Gam In** tk 	Lonc1c 
sy 	(1060 C*) 

(C) 4,L3 tflj1, =09 DOOrQf LcOBi14 10r,03r+ 3tc t O 
P.O. U$}?Qtt~90 DkJttu. 0C bs3Lpia' (Coo c) 

rl Oratt .Ucncp ca Ii4 CM"mt C` L a it Cl b, W l 

D 	(10 0) (' t 	od) 



"'.80- 

D 'ocu c2 OC1C`' 3t on Ong 4* + = W'b3.io: co 

Cal 3t ll Dobyt to D. h$., i1 4A C! ' 	(OD) 

D33XGt1 Or.% cz2pz4 D913 ► Unttc4 	itoo 	pato off' ZO rtwx ) 

1iru Of Roe 	tci P 	ct2onomov 

Vodord Cenvoo VInvr, Comma (U.O io) 

Thr2it 1900 

(ii) I1ZnUD PROJECT f*L 0 Zn4n J A 	PO4 " 	RAVW 
VaUO p Ucnto V. TZ aolOo 

0/8 Clams Oti o t C lcu t.r ,3 

( ) nAX' 	3 DA" s -C 	(lea") " 1nUaa JQTh3. oi' r: v 0 a 

(Is) D,V,C, eccr='. 	n Ir icc Jour Joural of P :ov +1 lAvor ' ' ►+►ll 

,4Volboy ib)loZfl9 0/3 tdrjj t co Coitta *a 13 

ouMa Dr73floicatio Z.c 1n v ► 	+ ! Gr I► 

Cl That LoRciciri a 3 c r ID^' (u► 	t : ) 
(3.3) 	GWM 	'incB0 ii n L fl * Tio,1 2 (X000) , 	3. To oti . 

ro4l #Umr am O~ flay a~ " 
t4o3o I ( Lt O Ccntot and P137 to e v 
F'tc34 C idiot 

(19) liX0økJ/ 	fiOJiD 8 	T 1 • D+* 109 (1009) 

(a). c c3tM ott £otho4c eta. 

(b) %DPA- c iOfl3itJ tO3tfl3tiQfl ate. 

( ) UI U'T 

	

	AACa Mo ► BW t t n .• r10.zt►a (100 0) • Cc 
Cc pnotlon dawtn Cc otruction 



C n) tJa o Vio '' #Ms' at 0 Dort nt t th ce w 

o b, .c.: c c c +a Roq 	q. 	o3ao C 	iVu tlfid.E~ 
W6,320101O2A9(a' OW) 

(20) C 	ROAD I3O►. 	'tbo4o ot 2oiotiro 	 of  

1 	'm ctLo , ft coa'+h $o24 4.2 P r' ta0 U+ of 
Gouth Africa (3+ t. 220 3t) 	, 

(21) U. &R ►" & üctic of CacS10 and Gotta 	=0 

no) G ► flQ1JCO3 	Cvvp a' U 	o tr Wv it D2trJ!► c0 
means 

cO a 	14 irxx for+ ' zintizj rx otto C a C At 
of 0011100 OOH OccmcQ oa?9co i •( 1) 

(Cs) ,on# 

	

	 n ppoo of Oo Coo 
Chin oE2.nc IQQ3 Bocord U1BO«p b 2345 (t rot sip 
ap `0 0.1 

 

Q12dP. 1030 

(o) AvOeTotlo 0 Pp (/ l GO) °Pzocc2roo 'c' o 	'~ 
(0) c",tYo I . 	0 A L rt4 tot od of cotrLctt cotpa ow 

c Q 	n o O t CC OC D colt" O0  t2 O` ' ro,8M 
L'p MOW2900 Ccrbronc c 	to for  
PW7pODOOp U7  o" M4co (Dock U0 L3?) 

(G) 0.0. O 	AMato for bnthx Doz44t  
o t odo ivo occrcto ad opts opcdr Con ot, 	` ,T 99 

OU0d Cbn1 	& ' tJO or Ctr 	P- 21 
sopt r 

(C'?) DR. !t fl a a ' ' Dlaa loa Of tho :afar Goa' sfi c CCU 

8cip3.00 Dr an of y1 	Z'.o Znonon 

Conto f + 3o i" ch oico and Foccc, 

Brtnrin3 2cG c rjzl Us iv rcct JIM C am , ? ) 



(!) JaCa 	'A`$ m O aL-)W t"..3tbOd Of Dbtr nft,,* f , 1 lOt 
Curio t PubUc JorI 0sV30  10 ( 	) 

(DID) tiDr. ' H0111 1 40 atta 1atUrO Dodosztot pn &x Colo cic  
8c.3,OD E00do Z1 RO dt Conotructtan (L. c ) 

(+0) Do C i i 14 fOC TAC0t S w *` zo R14 atU =fit of OQU 

fli r 

 

ntuo Castent In . o O' .tom 04 n r 

Co try t1on (L .4on) 29n3 	10 	§ 'fir ,01) 

(3.) 	ill wu i ] PA'!i !3? 'W °Pr'oacnzo 	tort 	+ 8 

Dotortnin PorcoM 	o° Part UX 'X041) 
1441 Too  Tootinj ProcodurQOq 	o a Toot DID&cis 
( u 3DO$) 

( ) Jo o PP,KADXtt o a &p1t2 t tbo8 fo7' tar tnt j 3 . t 1OtI 0  

0o1 sclotc &3O 2i9281 ( ga b 
(8) tt OPZIZ • 'Ott flapld `hod for tho 	ot.ot Of tx 

tfa13t 'o Co3 t o1 of 430110 on Cootiocn U t 1 p 

aoU1 :lCdO% ?c rAQ Ito A  P1103U o P'oc Cooc4 

In' r U o g Confoionc an 13o11  
Pa datlon 	1nr1ztjv, a8 2?6 1.+ D 

(J 

 
23,$O, 1040) 

40:0 BQst 	te+ !10 od for, Dordntn t i, oho 
content + t 3OiI0' ?oz 	,lJp3ta0 r OCOGZ 

ROpor 	CQW8a 3tct1 (c 	) 
(X3) rho. coP,tfl+ C+ m r3 4#c ' 3+y t$ch 0 n f 4d 

utt P TOW A.Co . 311ottn ZD*3104 
# 0 39 	'(9000 1004) 



,s 1.8 

(u?) 1,I?. Gftr X 0X 2c' DoncitI Toot 4tbC+ 	rla3,1Oc3 C oo 
GrabQ'atu 13cCO -* COcZ'GO fl Or1.aL J.321 SLo'4 2 

(00) 00 PC a O1 mood In oti SthtiU Dnitt 8 , ,.noori 
'ouo 1oeozdq 129*2 02 (Doc. 3G) 

(BID) 'a . 3Zx o!i AUD 	U1 118  +* orcv t" a4 for Lca j1 
'mpac DflGt7 of 80110 aX4 Gw34t 
J B. )3uUotio D30 Pat 	(004) 

I .D. CM'S 4- 10 aoato4 I3 o4 of ToDO for Dnor of Orb 
+lc c0o 	obb BO G3U MOW AsOv'2.~ 9 

( X1) r1cl o RVOt iAr • Im 	c t co 1plorr tiun .caz . is jpZ1 of 3o .a 
j' CI , ' nor3 PurpooA 	001 	(t oc, ]v ) 

(' ) 'D*'tJ* poocttv L..th r1IT 0 U*Ha OfZ4flU0 zifl4 £i.t+ HH'1t1A .o 
• 'ho chli3 fl e o •c biztt10 Do o M 0 11t o 

Cam► 'cc o O oC, t l ..► 8 3tO 1Ubtiit 	Q &co 
of Taot.i3 and Rooei cat 1T 3  (3c f. 	Q) 

(43) U, t, Citt5 C J1020 MV 	w °3° oftronto Im t-ao to 
6U'fac DonCltT b7 G. as Bey + ceLc fl*fl.D, 

apoct Rbtort S30 Zp.s23 ( 389) *i i dGo 
ogto v3tv0 ib1tocr spb i 

Ei p t for Flow «• L r DD.nøit7 4 rMo two 
aotl roe. eioi (Z&'►y loco) 

(CO) R4. Jjl O 4* °Proø4bo of VtrotACUP g1oc C `O MO Of 
Locbti fsell l 	oo 0. P dates MIIciV3 



a-io4 

(c) PnO :I.:D t S 	:̀"i 	 c:~":'  

a oo T c r]2d co + Pow ot10 i:~ in 	2 	► 

tot1zocar2 Ino$ tate or ctu1L 1r.c3'3 
l r0tn t or of i 10 	Cc' ;t oW 1' Q 	*nOO 
cm 14!th Dzzt Co tx' ' e u 

(4) PR 	DITtG3 OP SRD t1' afl.4TZ014L cot 	O ` 8Qflt `CH 

ATID FOUMA'f ON EX-GlIZ 	• ' 3u3 ,! cO 

Earth 	 23 
( ) L' 1t. rlIt 	L S tCO • a) arthfU. to to tLocthzP tt&juot I 

(b) Doojbi and Cc3ci Og zuca 
Earth Dom& Vol* 917 , ,D ) w 

, OS 231 	.1O £T 

(0) Z3L34V 	 3tag 
?ho Cod 	c 	: ~c 
act stoz U 2ø3l, *6O 

(SO) fl,34 13fl 	' It ~ RIOl o 'Roia Co c c im C4 	: to OG~' 
DOaIO a, Cl+ 3 Imo#, Duroto o Roc, attt ( f ) 

(31) V. Df IIO • (a) '11+3 ter s oSto DobvioUr of 
Pro 4&moo 2n2 toz34 Cc or  orcO +fix 
CartbatO Voo. Z P.33 T 	(!PC) 

CD) ctIo  A to 8t bt itV of I at1* a 

	

Proec dts o and v,C0t!.I1, 1701* 	,® 
Zo ro U VOW 

(a) ' o 3oiortc Oc abt t, w a s ' Earth 
am 2nd $ 	StI IntDoitA 

(Vo oP 3°0220 100) U.O 4. flctoo 



(Os) 3 	MQ1t A 
(a~T"ar ,u 	ibaioti 	s ( o? 

c firth D o and hoc rm o3 Lw quc,. 
S troz1n (1O bO 	lOD 30 ) 

0 

(b) ' icic Data fo tho DGtCm of Ot act t ' 
Prow 244 W 6 vZo 3mV IOo 

(05) OU. MI M- 0 t CJ o MOM (1060) 	 M 3 tU O, 
Ia o ttj0 &irjg a4 Aee orc►ti P Sotn 
09 cOco Qo. V+ 	APr 3 	8O 

(F X) G.t h UUStfl 0 " bavio of 8tactuoi Ql ►z; Ltd' `' ' ~A' 
i Paacod ao A-4 ',6 + t tobo E8O 

(30) fIw13, CEED 1. Zat-Ua aD 08 ► 'DiViely lt3 of : o$$ LAquo9ccUcn 
tot oo' s uko° "rte. Mc 	1902 D.OI4C0 

(00) JX It1I =A M C, P d.'►.f 3 fD J,Ia Wtf7C (3D) 4► 't:.' u 
ba+~Ur 'oCUOn of 042nd uith p4 c1 v v000rc co to 
# orc D iP Ec quci! o Cca flc rlIc3 zl 	2900 

(07) $AT ttnZ1Th '.1 D no Pf ! W OO) '1pot t Dc&z 00g0 

Octt w lode (um ►b1tt ) 
(00) TS„i34 ' iIIGLOV (1000) 0► ' Mbotbz t r go any+c C01 to 

fl o't to O3ntrc1 Uato L Po roE' C 	o o 0cr . OG 
(00) Bon* 1D 4 11410 &E (1900) + "lAquoenat$a3 of 031mo~ 

3 nd dtrIr3 Crco Wadre m PzoGir3o  
(CO) to ' aZ4Ofl 	R09. KCI +o °o 2ZIoiotcc IDn 1=rSM 

	

O tl ci" 11 rat, U~ (19. 4Di 	iitj fc ac 
India (19G3) 



.186c 
(1) 2.A. UAi it i SA D (iD3C) * n+ 	n,cU xocVOc 	on 

1,111 un r Jatoa by D1op VLbc 	bi 	i 
0th XntoL'nctton Cc fccc 	Largo Ut1. 

(2) o,I$ GMA ('1908) a 'aoLci o Booncoticn in to cP 

8ehc92 oZco 	0 Tmlntn3 n B um EM1rort 
Unt,oaJcy Of fo cop fløOzZtOO. 

(3) J«tQ flfLP 0 'IotiincUng CcLo 	o30ruro to fccd t th  

!c ° hoc. 2lAd 'nt ntion Corzorcnco cm Cc l 
U00ha ,co 11 ifl&tiOfl 	ins 	0 VC10 Fp.8 2 O 

(Ge) A. 10 DIC1 Q -a "c 	'cat o contz c 	goo p of► 
+try t&io conoaction of o rt 1Z3" rO3. 4th  

Xntoinonj. Cozforozco o Coll M cb . QO 0. 
L'auz~4nt©D Cris * o 	• V01020 Paso 1 1) 

(0 3) AoU DX cP -* "itO uc Of poro p ctuo cc IGIOM £i 
PracUU+cat Q4w 4 29 ►0a 

(00) C0 W .w '"ConatmeU ?ova Pooa 113 i it did' c'o a 
Division 

Of call tchnc ! cS 	Lt. 00 C0ta OO d.)+ = 

(0?) 4,D I7 Zit3:1j 	A 7to4 Pi 	otoi .fit .o 	(Qoo tt t 
Vc VZ# 1770#2g `tMo I %v NO 

(00) Z., 1C!3 	'Co cUQn t the Qda ► d for than Co t c c. 
+l ' 	6 i . f, a d 	• ri 	Sao 1M 	I _i 	+r~ 	w 	- R 	• 

(00) .Roll# D0) •Ol c t t o Coots d C 	o too iMO 	" 

dlartDI3 Cc Ot cttofl Cf tho G3CUa DLP • 0th 

Co #z-Oaa cm k ro to 
("70) 	L! 1`2 	► 'Cc3pcction ci Paro,, 000o bcccso 

a n 	cc t Earth Duo" a 0th Conoco c Ii Co 
►„tea 

(92.) na MAXO 110 Jo DAR013 * 'OCOpQt1Qn c ' tiato i o 9'+ ri 
Coot + tic of t OEtt0I1t Coro o$ 	o ?o 
Santa 	"0 Ccjr000 c Lap £O, 



«,18 
(c3) 3o  1'r M 	r + "Problcuo Q' M E-ar Do cfCj  

cc I1ti*nD Of ccio 1l*tivlt7f' ** 0c Qcjcc 
on 1 	Demo 

( ) Coll,* nGInT 	'Tr q otch otW. Dc z* 0th Cjroo 4v 

LOOPQ (UoS...) 1900 
( 4) 4. LLZR iiJD Ie ZI72Z!3 * 0  CO t F1Zc utt 9t G4'oo t2boU 

T r tort 	f+t 4 	1t z raLp Dc' Pro* "o3z 'b 
fltorntona1 C fo. n a an So1 	A co 
Uc 	tlon c i 	o, .ar4ci V01*80  Z&? PO 

('t) tW&PR • mocaton 0cn3r1 Vapor Gth ZWtotmc o 
COOzfl 	+ 	,ar3O D 	(t pan. a) 

(90) Ju3` us  Car. 	t uIrww 	rmaw in, for iz Jc3. $ 
JOB 210 r a oon Sno, WC 'cat) c 	& 13 

+' do (Congdon) 
(97) DiVZ3 IW "auity Ccrtro1 oS' Sorth bc 	ci" POo. zia 

'Intornc ttonG1 Co 'o nc► c 3c 	c 0 
VQm ,tlon 	 Z13r 4 1c1*Z0  

(''JO) I .V * °Copactt 3' 3c DL X 14t3 lOQVJ ;t gaQUM foUori 

(journal 09 ton. t c LCO 4 pact fl DLiio n) 

P1 o. Ccc + ,O& 1O3 o, 3 iii 3 P, t 	} 

(` ) mm,  to ro u ;i "C!t • ' o*t a 0=010 t M tco Do 

PQunSat p J o 23 196Q 
(CO) R03 [2„ 	' `' a , rZ c 4► 4, E 1kGi 	t%3 roct1wo Vim ,IZZ 

,.Z0rth%Wjt0 	ucoo ctnt 	° 

s0!t oj0 C 130 Xre* ( ,'o?) +?t 	3,M0U4 
Ltd. (,c8an) 



(01) 3sDa L03 a tlC 	.1 V I 400 (ott 1 oS c t 	1 

C cotofl Toot Uth 1O11 	c W 

D'oco toG it cLo :t c 	A*G.0*Go rcot21n3. 3. 1030) 
(02) j!00 + ISTR 	a M0020oio a (Loe, o2 t Conoco C CCU 

r2zo1{.,I 	1Y~W.7'4+ X01 ~# 	A E#r;J 1.A 	0 	1/ 710 

1032 Pit Y613') 

►) tiet 	c 	a CO +c:z 	Of 	QQOfl3 o 

Co orenco of ScQ1 t2cahon.00 aW, 0ndntt 	otn  
Lcr10 V.1,, ZZV 235399 ?.3O) 

(OI) 1.u. 	': 	Pam ooczo CoO &cien o i ►' La 
Goc ootm&gt o, Z.otgo Vei,Z Fro.G9 233 L ,1 ) 

(C3) 	,U3, 13.!OfG? 0. °21D taco or pco p Dc 	Coot t ac' 2m 
Prootlaot' (Qootoc iqr 9 Z.ozcp V+l.st7p Z30 13t ► ) 

(00) JeUe ILP w "At 2MVOD rjat 	Of VQrO u3tor OOQ IS 
f C )COto4 

 

OO13O.cO OQUO m TCQbu,  

R. Da Cc c a o0 O. °34 
(09) 	 _.. 

p MOROV mil Pb Uea' on 

(00) %%Co flO 7 C s.C, D Pi 	C 7►G1 ca 'Ccotructc act"'.: 
BoMOn ~►a t,o 

 
fl a4 AooO z t G2 o aQU 

off' 
 

oc, for QactjJ Cc's Gun 	Co t ea o Sat. 
3 O 	04110 0 V doMoa Iztj (loco) flc Da o 

M) PTIM ' 	•'Q 3 A7D E$LD a t3 DATA IO2 	3'294:1 PfOTCC2 


	WRDM64955.pdf
	Title
	Synopsis
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Chapter 6
	Chapter 7
	References


