SETTLEMENT-TIME CURVES!

(FROM NORMAL I-DIMENSIONAL CONSOLIDATION TEST?)

4bS

LOAD INCREMENT: 0 05-0 7 tona/rr.
450

445

24 lira
440

435 30 40 Mime
410

405-

400

LOAD INCREMEN;j: 10-1 5 Tortt./fh2
995
390
95 -

21 Mrs

360
3f5
360

375

370 LOAD INCREMENt: 15-2 0 Tons/fh2
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This Inf b« ndon ,r recording of slu;- r.ovm nt dueto
the combined rffects of 1 "Ve- end soindl-ntry wes «crrrl.d out
according to th' nrocf iur f wvirib". und r "T st Aoper' bus", In
rdd’tion, hol wWr* tiir' 7 -»dIln*-s wor nl so t- kenin ordrv to de-
terminc th- mt- of strain under the s- circumst-nc s end so to
nsc rtein th- possible eff ct of the nertlvul®roh'mb r nr- 3sure

ret of streln w s d t«rmln d in this msnn r for ech t st mnd

will h r ftcr be < fmrr d to - ath- G Lirr't 1 r-m' o' -t'.
After this combin d r- cording, sfurther 1- mk-g- measurement
wr fin Ily md , s> 1 r to th< on spreviously c-rrl-d out.

Th- 1 with the c plll'ry tub< circuit cut out. rnd only the

reservoirs. Th f ild s-''"1 ws err -fully r<mov "nd
ture content d t rmint'on c-r*l d out.

discarded --nd e r r t t rt sues qu N .°® - =m- oo

Appendix [ ).

7.6 t b cvitim' ' ! Crv ?

per in the foil owln s- rerr.-

1. T-bulmr pres nt<t*on o* th- follov'ug a *

(n) T <k"e r. vir n* V- -
(bt r t- "t
5. (--) 3tress:Strn In curve.

) Young’s Modulus:Str in Curve.

a ; M AN ers s ar?®» s naé& o rss."m



during rn mctu- 1 L«st. This curv !« 1 rded: " rIn slug move-
ment : dffl ctlon curv
Then, foil owln, on tl sets of t :t r .ulfs for *oh of the

six t' st" D rforr d, 'rt

8. Sum" ry in Tetuler m ol tm Ix fr lex1 I tr suits, 1.
th fh' sr Str- n--th r ult r sulr* 1 for constructin' thr 'ohr
Cire If.B for rch tvst.

9. Two sets of Mohr Clrcl , cor msr.ond'ngt tv r wults 4 tests
within th'" s-r so- 1 c¢c t g rt> s.

The followin points should, how vor,be clelly noted:

(1) Tr'rx*ml ch-ml r “r eur Vv lu* s could X r d on th-
pressure gruge orov 11 d for ’hi' "urno ¢ , tut, s r ch-ck nd tor

.“ rescsurvey, the v.i -ht ofir rcury column L tone- 1 by th-
heed of r. rcury w s t:u;n ¢ nv rt 1 to mn 'Qn lv ler.t oresmar'. =n
sur« ige Alll hr "t = - f-rr- 4t r th hominr® cnem-
%
(V) "1ttt * rlt * I v* for etr-syj ¢ ic i.-*'on -n o
1- (lor,-1to Ve trr in), '.

this f'ctor in ch '

ti inr- in"

ding Stress :otr In curv-






(*)
MEASURFWVEN"?  OF
SIUG MOVEMENT

rTS"T No 1

SLUG

LEAKAL"

S*"ASUFEMENI OF

MOVEMENT

PUE TO LEAKAGE 1IXC TO LEAKAGE

ONLY
L€fom .1ggT
TEMP 27.500
isp 4/2 e.,r,
VOLUME
TiMC
SCALE
o
15 21.57!
3( £1.62!
00 P1.6C
16 £1.476
45 21..45
e 00 21.475
it
30 £1.37*
45 i1.35
15 £:..wv
30 21.£7*
00 121,225
15 21.£
30 21.1 'u
46 21.V
5 CO 21.125

-JU

ONLY.
AfLIBLIJtBIOI
MR t'?.rbeC
M 6/15 o.r
vOlxa*
mMi'
SCALE
00 P.90
15 .
3C .
45 e.6~5
1 OC s.60
15 a.60
3C 0.425
46 c.'"5
2 00 .30
15
3C 9.20
45
3 00 9.10
15 9.076
30 9.00
45 7,9v
4 00 7.925
15
30 7.05
46 7.575
5 00 7.4 5
7.4C
3C
45 7.25
6 00 7.176

| OFFUECT  VOUUME

MEASURED NTS

Ce)
MEASUREMfNT ~ OF

MOVEMENT OJE

SLUG
TO OOMNNEC

EFFECIS (¢ [IFAKAVE L

SPINDUE tNTFT (AFTER ~ESf)

TEMPERATURE S7.26pC

TIME 6/05 ,r.
1

TIME
GAUGE SCALC
D Lmil" 5t
4 7.40 0 CO
42 7,3V
43
44
45 771 2 02
4C ' 77!
49 "7
50 j ".175 4 00
7.176
11
53
54 7.10
56 7. \C € 06
66 "5
67 7.0;
68
69 7.00
SC "0 e 04
61 6.9"5
62 6.976
63 6.9?
64

65 6. 10.02

67  S.fC
68 6.<

70 6.9? U 56

75 13 47

60 f."C5 16 44

(Dl

MEASUNIMNI'  CF
SLUG MOVEMENT
DE TO UAKAC

KA-
¥ ER J%a[&X
temp2 ."5/-,
M
VO AS
SCALE
«H
00 c.sc¢
if
3 ,.4<
41
oC 1.1:¢
16 r.(2;
30 2!
45 -t
CcC ATS
15
30
45
oC
16 J.176
30
4 4. !
00 4.76
It 4.
30 4.7°;
46 4.47!
00



ST NO!

HLWVL, QUIX. (Slug, aiiM Xt JEnj ti*)dL"o tofL-mlea’L tfa.

(vij Bf *ont "I IT

3i ban 0»2 -nin/im
D Arrn YtsV ]
(j! ArtLR. Tiu: iti.
1¥1* oy wEN «'
I§ttWS.
(Cl DCTEW NAT]O.N
> Z
>t Mer AU
H<OHT r Lef r
0 Vi g1t 5. u1‘7&ni<1/0 Oi

U4nN&

tuU isilatvU fIrM -

J il -rr-r-f-:

-l



DEFLEC [ oAD
-TKDN

DC 3of 20

S .'0*5
33 37
M 37 o-

3t: 49.
37 A |

%!

40; 69.f
42

2w 7
43] 1.
44

4.> .
4t * S
4.\ 9u.
4311
49, <o 4,
br 1 %
51 13 .6
5£ 11 .
53 1
54111-."
ccrT .
fd: 17".
57 1.

>0 1

vr 1 1.
ee .
61 IT .3

6% 1
64! 1
fu 1.4.
56

67"

68| 1 p*e
ee V

60 271 o0
90 Vv

9% i .
9 T e
1< 1 .
105 1 .
108 1 1.
111 1

114 1

TEST..N°°
SLUG
SCALE TIME
00 00
«.70 oc 27
Lo 00 66
.30 01
| 07
b.u ‘08
0K
74.375 10
"% 5 10
ev L1
73 .3( \%
9< .3C
. 1 °
' ¢
14
d 14
F oA
4 . 16,
* 1 16
17
1 ie
Id
. 1, 73
7. lv 59
70 51
00
5 32
00
7?2 X
! 29 57
oo
*.
> 66
26
56
7. " - 76 74
45
L Tt 14
76 31
< 29 hf>
31 1
43
1 r-
S
23
50
7, 71
» 6 57
6.7-, 57
,1 23
7 4,
43 49
.4 5t
46 3.

69 —

MAIN TEST OBSERVATIONS

ICORRECTED ,hrpETIEO

SLUG LOAD
SCAL.
em b
H.
1 Te(
1
2 * *3
1.(5 90
o .

.'y{;’ lor
73 ¢ 1 4.
74 5- 11

1 l« *. ¢

111 .
96 . 11*.1
#ft 1
IT ¥
e* v; 4. %
1 »ﬁ
1. ) 15ty
1% 1 o
53.3 "1 134
34 .4 1 .
36 J* 142
ie, 7. 143.
3m:.' 114.
1

. 1-1 .

m 14" .
'jt'O1 11

@ VI -

16

v or¥6
-1 ;1T o
(’»1'[
AR if
41,'r 1 VI .1
41,. 116 1e
1,.4 lie:
41 . Ii 7

il0O id

90

23
74
25
26

28
29
zc
31
32

64
57
00
63

66

77
75
00

ST hAIN

f

. (CRRECTED

STRESS
(iS-CsliM



toRFCCTEDI (UFREITROCOHH T COmEETED

ssue. [OAD bLmr SiRAN  STRESS
SCALE to
t-m H)On

41.4 .

41.4 3 4 JO

41.45 It ». 93

41.4. € . % ; e

*41.36 1€ > O# . d

41 .:. 1*.;.: 1)2 .

41. 75 105 5.0
40.776 163.1 ioe

4 | * 103. 1n

4 .05 1(. . * 114
4 .51 162.4 1X7
12.
11. - 12 4 4. .
H .: 126 .
H . 129 «
it. .
a
la

R
RN
=N

Wy —WYV LW WWA

1'2
155
T 136
141 1.71
144 T.9f-
.R 147
1 .4 15
1
7
?

B o,
)

SES

o 2
(9]

ESEON

16?
Ve
169 >
IdC



J9L CAUBRAJ£(LBAIE OF. STRAIN (4 3 01b/bQ m)

2 575 divVmin
odoe”sV/min

(b> ACTUALJATgg .SSW JAWNOTCST, jO,

IVRW IM p |
2SM /

- OOOWMSt**
B0

A i03%

(WTKUIM iw  D9334V/mn
i3dtvS. - 0000933710

SO0 . -

T.ML (MINUTES}

ee-\h «n



SvSol* 5¢"In
c-CT73?
w t biSS/i

L UW - -fiyt

x<rs pIT MR
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dy i

CALCULATION OF INSTANTANED>f, W UZ£L3

STRESS

,“
as o

16'.60
1.7

?25.rf

3C.64
34.e?
5". 5§

41.53
43.CC
41.38
47 .1t
48. -
50.63
.66
54.33
11.

60.03
63.

70. :
73.7-
70.CJ
76. ¢l
- .11
E .00
6L.61
63.SC
8:1.04

72 -

JEST -

.QF. rQyNGS.

STRAIN

EVIRVIT*

M QB tiU S-(?1

SrR* N DUE
TO BftiCXNG -
IN IffECTS

pftXi-nt

OOQQQOCCCQOQOCO(}OO ceoSococococoCcrnocoo0oooCc oo

il

CORFEr <D

pexffi*

0. 53

0.133

1.000

1.100
1.3

1.400
1.60".

8

VCGIN'S
MClJv. US ®

- /0

0,
-O,H

2697
6313
677

7649
8363
6400
84S9
0401
6401
9296
*161
616¢
6042
277"

7668
7792
7619
7563
74 6<
7319
72 61
7194
7063
6999
€69
6382
5121
5061
5599
5564
6127
4944
421 A
4589
4< 10
4252

w

V m



IH!

i

T;Hill!

IMAfIAL
amo ac a mﬁ***@
HCAtW<r
39.10
13 985
ia m 1 :

b'tfU.-iataii)

il Lu itrij

- 73 - 4
K sT N?I

arapbu”il

SAFLECiON (1p

Lo



DATE PERFORM ED 2 2/ 1/ d7

SAMPLE C )No O DATLP FOR 24"""0~RtOR ) TE£
TIM E STAR" O F T b T 2/ 53 P‘M.’I‘IA ER A TrUR? 23 25

TIM E END O F TEST 3/ 10 p m T .M ER A!

NOMINATL 6, CHAMBEFP PFESSUFE. 30LE,'M IN
H E A D )F M E R IR > 3 6 \ H E N
A C A 6 CHXMZB8ER PRL SSLRE 26 736LBy 5Q-IN

+ 00123



3l

TES'L

()
MfA.SUREMENT OF
SLijO MOVEMENT
DUE TO LEAKAGE

ONLY
UEFORE TEST

TEMP 25.5°C

AFTER

- 75 -

2 LEAKAGE JAEASUFEMENTS.

(8)

MEASUREMENT  Of
SLUG  MOVEMENT
DUE TO LEAKAGE

ONLY.

JESTrn

TEMP:25ec6°C

TIME 3/1 bp.m.

VOLUME
TIME TIVE
SCALE
«':'C C(([ nr.ift <<
0 00 26.00 0 00
15 28.375 15
30 26.95 30
45 25,925 4b
1 00 26 .90 00
15 25.95 15
30 . 3C
45 26.9 45
9 00 25.775 2,
15 £5.75 15
30 25.7T0 30
45 £:.676 45
3 00 : 3 00
15 m25.625' 15
30 25.55 30
45 2? 526 45
4 00 25 .50 4 00
15 25.475 16
30 2% .45 30
46 25.40 45
5 00 26.376 5 00

VOLUME

SCALE
CD

28.00
27.95
27.625
27.75
27.55
27.56
27.45

f.: "5
7.126

£6.95
*>6.65
26.75
21 .55

25.41
26.525
26.225
26.126
£6.00

©

kCASUHEMENT OF SLUG

MOVEMENT DUE TO COMBINED

EFFECTS OF LEAKAGE i
SPINDiJE ENTRY (AFTER TEST)
TtMPERATURE; 26.C cC
TIMC * 3/2£p«»*
DEFLECT 0iJJME
TIME
GAUGE SCALE
1O dt> man  S«C
00 50 1.60
57.5 1.80
55 ?2.L 5
57.6 2.30
60 ,..55
61 .5 2.925
66 3.075
67.5 3.40
70 ',.66
77.5 ;.90
75 4.70
77.5 4.50
80 4.70
Bg_£ 5.00
85 | 5.35
9" .5 5.05
90 5.95
72 .5 6.20
95 6.50
97.5 6.90
100 7.05
102.5 7.35
105 7.60
107. 7. b
11C 6.20
117.5 6.45
115 p.-76
11 5! 9.05
120 9,325
127.5  9.S25j
12b 6.926;
177 .¢ 102253
130 10.626
132.5 10.825
135 11.125
137.5 11.40
140 i -
147.5 12.00
145 12.50
147.5 17.56
1.50 12.86
1 1

(P)

MEASUREMENT OF
SLUG MOVEMENT
DUE TO LEAKAGE

ONUf.

AFIL* JESLCyL m
TtMR 21>.0°C  Is

TIME 3 /3 5r «fL,;
VOLUME
TIME
SCALE

mfi % cm
0 00 £37

15 23.575

30 93.425

45

00 23.175

I1E .

30 .

45 £2. HI

00

15 {

30

45 22.476
3 00

16

30

45 .

00 21.80

16

30

45 Cl.40

00 21.275 -

l"



ik ! f

QLimMW UZ&JO,
Sl OfiUKiIUCied. tVimnighL fe #

(a) BEFORE
AW, ;rtmnA*

« -« - kuit'

fij AFTER rcsT ()

(dj AFTER TfeST (2)
A1 Vi im*n

, » T .

z . xflt n'"1

q4eit et

ni: °i;!
«:1:



76b -

m e;ct3.jif SPINDLE

Slug fron kft to rig

y40 <m M.iiBam# ye o4

LIT



23 TTTT
TEST NQ3 LEAKAG6.. MEASURFMFMTg,

DLTEBMNA
1,3) BEForRE Ttar "~ V3 from right to m coc*i cob4
10
14m" s
U AFTER TLST (j
a53%cm
100 nm 1r*
il
it AFTta EST (2
Oil cm
*CM weylun e-(n\VHJﬂW
*OCTI«MN«T|SN OF KATE OF SUIG M watiEJHT JS§i
sfiftfisc& enxcrsy, k*«#5E A -seee”™ FHTSIJ
S1i” .nKivjinailJ rtim lefi ua
KIV"  %THOOY
0i» mmLoo ¢
036cm 21(to

jflpwiyo-Odi
0ZSomnyoooi
14 diva



r

™

Wi SVREm 1 O

! SUUC MOVEMENT

X£ TO LEAKAGE

ONLT
r&om”"™ST

TEmP
TIM

fIMt

mi me

15
30
46

30
46°

30
45

16
SO
45

16
30
45

2027°C

i, ¢

VOLUME

SCAdE
C«.

,21.ee

21." ¢
ri. 7.,
1.6-
21.6¢

ri.--

SAMLN° JLIJ-EAKAGE “~CASL” MENTS

f

CB)

MfeASUAEMINT Qi

SAMIG

MOVEMENT

tXE TO LEAXAGE

ON\LY
AFTER  TEST fi’
tfmp 3 . - ¢

"OWMfc
T ME£
SCALE
i vm
ex
15
Loy
4i b
X Je.4
16 .
30 i °
45 i
2 OC 1 -.4"'rc
Ir ,~.4'6
K i
46 1 ."5
0C 1-.325
15 1 !
1 [ ]
1 .7
. L[]
1 O
#V -. 1
ocC 5°¢

co

MEASUREMENT  jf  $LuG
MOVEMENT DuUE TO COMIfVrCD i

EFFECTS OF LEAKAGE t

*"INOUE ENTRY (AFTER TEST)

T MPCRAt RI .. f

TIME «

OEFSCT . VOLUME

$ GAK.UE SLALE I TM= TME
fC am Tt >
tv 116 ¢ (0
41 16 »
4 1u
A« 1*
. 49
i -# A 1 tT 1 u
4t5 Ix .3 -1
47 19 ..7j; 45 i
46 19 -
19.0 15 1 &
1 .72 3 58 SC
INg1® dc
;ﬂ}'{, * i
ul L; ‘
54 . c SC !
= 56 4! i
X?
M
¢+ N
- X 45
& 21
el 1#!-
TR
64 1<
65
66 121 .50
67 1. 7,
66 21,
6y 417.
70 21 .

IP



JEST .N° 3 MAIN FESJ QeSEFA"TIQNS.

St UG

1f MWRA-f %" ,tD rI3fiWXTED kKXXWBcj

TON $,1 CORRECTED
i GALGE TIME. ruRff s C";Itgg LOAD ijocmrr STRAIN STRESS
0 b e (6rd») o<
t 105m xif "tv '
1036 1S 0< 00 23. - . )
1
1?2.15 f5.55 C 5 5 26 " %53
ro.4 -<-025 4.9 2 0.067
24.C 23.1C u%e 5.6 3 0.100 5.3
76.7 02 36 ' 19 ¢ 013 g
: " 0.60 11.7 6 0.167
29.C "'.1C 03 16 ' 6.1
35 ¢ 207 08 07 1,9( 15.0 6 0,200  7.54
TR 2.5: 19.25 7 0.C.35 10.29
4 : 2. 8 . 12.66
L 4.1C  2".s 9 0.500 It .66
56.9 1, .7 12 57 7.70 41 .v 12 <.400 23.68
ho.6 . 4: T 13 458  25.€6
64.6 13.86 13 08 49. 407 2", 99
65. 13 41 10.ev 63 m« It C.50C s.),,a
16
75.7 14 46 : 6C.2 17 0.567 33.82
15.35 63.2 18 O0trOC 55.49
14.10 19 0.653 W53
It .00 69.6 20 0.467 e, ,06
16 6V 1f,8C  72.4 21 C2< 4 .mf
If .60 75.6 22 4 %4
" 6.2 23 4 . 4
1%, 1e  4i .j 24 Cc.oc' 4'.28
.3 19 OC It . "s erv 25 i.733 46.2C
5178 1* Mt 85.7 26 . 4 .
2V.t 97.7 27 . 4'.10
10.(26 09.' 20 0.933 4'.vr
21.026 91.0 29 K .21
4.% 21 24 , *r 30 51.9 "
— ' vT5 »?. 33 1.ICO bt.rc
o 4t 23.1C  96.4 34 L1y 54 'g
"7.15 23 41 :3.40 99.7 3t 2.1'7 .0
lit.s 5'. 100,e 36 56.10
26.36 24. 101.t 37 1.2.3:‘; 5"6.54
et 4.5 102 .t 36 1. if? :"ie
| TN
577 25 M D *"T5 104 299 o
C»o« 27 6l 26.,5 ICf* 46 2. f >4
. 29 57 6.175 109z 60 1.1 o
14.1,6 31 53 on4 ne 3 38 ol
- 33 63 25.56 111.8 T
700 sp..1 1103 6f 2167 6 .1
37 59 26.4  1U*.1 : :
5I.M 06 63.0
: 300 11420 :
. 26.078 11f.4 80 .CCT  63.5
i5,826 116.2 85 -
74.72! 43 ’ 3.0CC .9
''5.676 116.7 90 :
; ».82t 45 49 ’ 96 167 €4.0
47 4L 26.40 117.1 '
175 10C 33 6..1
: 25.10: 117.2
46 49 A 2471 117.7  lOf 64.1
10.875 M 41 '4'1b 116'C 110 . v1.2
,0.4: 5 63 41 - : 111 5,833 64.4
55 40 . 1 4.000 64."
Ib. 27.8 s7 39 2: 975 UM 112! 4167 64.C
, 59 21.775 1< 150 . 64.91
13! .1 T.5 cl. 38 I 47f U o 1133
101 ' 135 4.50 5. K
1.27: 120.-7
15 .7 136 4. fc3h

i @
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Tt
A TEBMINA
~] 6£f ORE rtjbt Lo . . .
) tix.jemml from rigMt.tia tPi ji tecli
'<SE2>tny*ul
(tf ATTLR tAST (0
ror /flt
id) Af VLF T( ST /t)
)t G

tiCtTm «4»Tiotj. yr qAT( *.% t-C nqstMCvT DUF. TQ
WECLmXTS <y S6 **f &SfINgs6.ftS8E

(km vH>

y M7 <oew®

?;) ttivn

pi,Kuf;uri(IN [id 2iii)



iCHURC
' "HON

178
173

175
160
195
190
196
20C
205

215

226
230
236
2%0
£46

OAD

C**JGE

135.9
1*5.9

136,0
13f.L
136.7
136.9
1*7.1
1?2?7,f
137.2

I'?.

1S7.P
137.f
13' ..
137,2
1V>.9

TEAT

SLIJt
$CALf

3.90
4.00
.X
.60
.20
.15
.37?5

(o) N =)V I G N

|

.6V

9,47S
10.f a
I1C.

11.3b

66
67
69
73
73

77
79
91
&3
A*
96
90
90
92

85

sL MAIN

sM

34
P6
2f
17
17
1]
11
11
04
00
£6
51
48
43
3«

mMp<m .1°r T LO av(C7tj

TLRt

24.

24

?

.0

a'tl

21.075
V£.976

5

.30.275

19.675
1'.125
18.550
17.975
17. 75
16.676
ic.o07s
16.40
14.80
x4.175
13.1 f5
11.975
12. 75

i

120.9
120.>
121.C
Ifl.v
'181.2
121.?
13!.9
1:2,1
I12f.e

122.2
if- .r
120.9
121.1
in .:
12". .
128.2
if!

(Coni.)
- | — _
;TORfIEJFD
oerer AP STRI-SS
. - -<4/ -Cv 64
id>  jHx  w 1
4.667
4.(33
. 62.16
66,1c
55.30
St
. 65.30
5,.5" *5.24
6.667
#."33 65.01
6,0.. 0 64.89
6.1C- 64.#7
C.* 4.55
6.667 64,43
fr  ~»
7.000 64. 2
—-.....
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J& s-
'ﬁg Loap | SLUG ' MM 1A §U§A;f n ovvpf.crLD'oowfrt1
V-/\uOe TM : flom S ALE 1 0AD -n:r KAH
D 56 - Of nt 0
3C : . m il 09 0.
12 01 <4 A &8 R
36 L 159 _ ' 3
ETAT T n 2f 4 4
41
! . A
47 04 Of 1. 12%< 9
43 ¥ It fi
44 # IC 4 ’
45 Il 4. 9 ) v/ . Tli/
46 46* : if 26 , N -
v 4 i : . 15 b1 A
< i .4 * g » e v 13 »« *
40 < . o ¥ 1> '14 gn ls
w f . 11 o °
61 'l. » V 34 . U *
fr "7, , . IK i;. & < 1?2 c*"- o
« 1 . lf 411 If_ oK
ﬂ-‘> 4. i «
4. > EV mt*v 8C
56 m. ;. 54 #- 4 ) *
S* T . 1 9 * 44 1"
& > . tw 47 1. 23 *
3+ 104* 17s’ 21 * " .
1 . 1 .
fl t*  u * ta o
er 11' .1 .!. 2 M 11 # . s *
0l tv. 1. ¢« 0% o
. 1 1 A 1 *t £79
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R SRR
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131.C  9.70 05 21 11.4C 37.5 1.21: 64.72
139.0 6,775 05 35 12.525 124.0 1.3"3 1
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157.0 6,825 06 19 14275 142.C 47,5 1.563 78.96
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AUMIVIARY OF TRIAXIAL TEST PF<ti,; s

TABLE VIi
NOMINAL ACTUAL  pEVIATOR ONCE:
STRESS AT  NORMAL
TEST RATE OF  CcHAMBER FAILURE  STRESS AT
NUMBER STRAIN  PRESSURE") FAILURE",);
INCMEV LB/
7t*iun . 'SO IN LB/SG.IN.
1 000256 28 6 89-6 118-2
& 000256 18 7 65 3 840
6 0002 56 8 8 60 6 69 4
2 00125 28 7 102 0 130 7
4 00(25 188 83-9 1027
5 00125 8 8 530 61 8
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7,7 Discussion

A study 1 tht record d dstr for esch test shows thet the

vsrIstion xn—t "tino_ enrlle th enclosing wooden box wecs in-

iiTid
38 see. -1 ' lom wo.'rs th-t the test series as a whole was con-
ducted within t- niner- tur- r- nr f 20.75 )C-r7.5°C, ie., o maxi-

mum variation in test temper- tur. betwomn any two trsts of 6.75°C
(Tests 7 .1 ''nd K .6.)

The actual time allowed f-p cone lidatlon in the triaxial
test cell was In caoh case v ry close to 24 h-iirs if not exactly
so, exceot in tue cos-, of 1 st N .1 in which consolidation was
allowed for only 22hrs.ISmin. H waver, this probably had very
little bearing (if rny) on th- results of the tests.' The test
samples were aun”r ntly s dry in each case, that no nristure
was over f -und in the b”wl b 1 w th- open drainage cock after
the completion f consolidation.

Fr or the m iofir o rt nt r '-sur yts t- ken, it appears thet:

(a) over the durnti >n of th test series, (which lasted for about
4 v ks excludir. th 11lm token for trial tesvs), the initial
moisture content of test samples decreased in value from
about 2.5:1 to 0,5 , thus indicating that drying out had been
taking place in the laborat ry while handling the block sam-
ple. The vnrl us v lu s of initial moisture content:time have
been olotted (Fig.53, Aop- ndix IV) and so m to indicate that
the rat; of docrease in moisture content was approximately
uniform iurin this period.

(b) the final (after tost) moisture content of test samples was
always slightly great r than th corresponding initial mois-
ture content. In :nch ces this was probably mainly due to
leakage through the walls of the rubber membrane enclosing
the test ssmpl , as . sp ¢l 1 provisions were made to pre-
vent this from happening. An -'ddltior.. 1 cause may have been
th-t scme f th m isture adhering tc the ?irface ol the ruo-
ber membrano rft r tst was imported t the sample on removal
of th: membran . Itls r rely possible to prevent this iron
happening. I-do XX. .ipncndix IV is a summary in tabular
form f the m Istur content before andafter test o! each

test sample.
Regarding the V-td R-tl- 'nd R grho f SAtur-tpn fl]|’hss
V)

the dat- of the ¢tt itn Fir . t-> P! In* x o .



- 117 -

In pummrrlst i form n ole IK, Section 8,2. In the seme Section
these results r.s well ng the factors effecting the rete of leek-
rge from the test cell or- diecurbed in more detail.

The str- eotstrr-Iln curve r n-r-lly show - well defined linear
ppnge which commences 11 or clcn to th start of the curve depen-
din*- on th< mrgnitu dc of the t dline-in effects. Some mentiaqmn*
about "bedding-in" ffoots i *lr dy mde in section 7.6. It
»pg mentioned that th- corrected start of th- stress;strain ciurve

5 obtained by producing the #nnroximrtely linear oortion of the

curve b ckwards to ini r c¢t th str- in axi". In order to deter-
mln the ooint at which nreportionr-Vty b tw< n stress end strain
erases, 1. ., th- nd of t lin 'r rang ,th- curve of Young's

Modulus v vsus str; In w* < ore-pared. This curve Is considered to
serve ~s ¢ very us ful gu* 3e to the sel- ction of the ooint men-
tion 1, sine , while str- nnd str- In ar proportional, Young's
Modulus h " constant vrlu- (independent of strain), and there-
fore, und r th sc condItt ons, the curve of Young's Modulus versus
strr *n is s horizontal straight line. Hence, in the ideal case,
the -train t which th< Young's Modulus Istrain curve starts to
?lor downward ft r th In!tl-1 horlzont-1 straight lino portion,
demarcates tv point -1 which proportionality between stress and
strain ceases, 1. dem-rcsti - the end of the linear range. -he
rcturl plotted curv s, ho- wWr, show tart this horizontal stra“gnt
lire portion of the Ide 1 Young's Modulus:strain curve ws seldom

rJ"f'Ctlv r allsu :. K v rth less, thes. curves were oj considers-
ble assistance in judging by car ful inspection where the lin y
range cc sed in each ¢ s . Th point eventually aec-ded on,

shown mark'd by the 1 tt r ¢ -

cacn

f°llure condltmns.
rit* ~bpdclln®— N.rects,

eraselfluid nor out of the t< -t «
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th-' bedding-In Dt-.riod, thla 1-tt r cff ct outv .Itrhs the combined
effects of en Inltl-1 sm-Il s-mple compression end leekege from

th( tost coll (which both t-nd to cus, fluid flov into the tost
cell), 'nd r ;suits in r nett fluid flov out of th test coll i.e.

increr-sinf slug sc-1 r edin. s end hone th- initial upward tr nd
of the curvo .

Subsequently, how v r, wh- n th t<st set-up is firmly bedded
down, '"ell tlv ' M i lo -ilnr is t ken by the tost somple causing
it to cornpre-s consid. r-bly -nd et the seme time severely restr-tn-

soon fS this happens, the combin d ff cts of sample compression
nd lofik"ge from the test c 11 at*rt to outweigh the eff ct of
spindl. entry into th t- stc 11, nnd thus, result in < nt fct in-

flow of fluid into th t “tcell, 1. deer- »sing slug scale
readings end hence th coir- no m nt ofa downward trend in the
curv and the formation of t p pk obs rv d.

Th< argument pr nt d bov- is str ngth- nrd by the actual
calculation of 3"mpl Dilation (6./V) durini ¢i st (Section 8.5).
Th se calculations show thrt ov r th bodr.it -in rrng- , sample
compression li small coom<r d with -ubs qu<nt sr*ple compression

cf S'-mpli Dilation for : .;tdo.4.) Th pronounced peak-shaped
bedding-in e ff-. ct woul 1 thus occur in ces- s where the effect of
th initi' 1 )3vane of th lcrting spindl- into the test cell

cons Idi rrbly xc is ti  cocosit ff ct- caused by sample com-
or ss'on and I>e>" % This 1 ¢ probably only possible In the case
of an init V 13y v- - loo ly -did rpl

v nt lon was pr viousl ' mnde about the possible  —I1—2&
of str'in obtrinai from the caTibration of londVnr .ndie en “r-
t e th vhu e=r'r ini-tv , r-t Of strjin.obtrtnod H the

wit! d cr -min-" ch nbr nr 1

a point corn 'nondin- epproxi 1 'm; b nom-non is revealed
comm nc « nt, indicating a n g>- -" ; rf.pid increase in
ring this period. In contr "t, th - . C, it will also be
str, in stundlly inor s s *""11, "'libr-tcd rate ofstrain.
14- N4n 4. t-bn v lu-. ol the

1S ./
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bedding down 1>enrol t ,.nd
full nt overcoming th r slst-nee of theiv-mnleto dcfcrmrtl on?

which, /r r”' ; ' 'mns to b e m xIlmum. The subsequent
ste-dy Incr. 's In th' “ctu”l r t of ctr, In Is due to = Kt3*dv
Jocr,” in th. v lu- of Youn"oiulur (See Young's Modulus:
Strsin cur-v ). *h a cont'nu 1 until, et sample failure the

nfite of O in 4 =-'"P in t ly th SRinf ps the c&lxbi** ted r*/t *
of ptmin, which, not' oly, wr- d t rrr.lm i for tb condition of
lord inf* 3plndl "dv-nclnr into th t -t <1l *ainst the resis-
tance of the ro.l v”nt c’uri r pr- <ssur- only. The disturbing
thought ' th-t the- t "t' WV intend- d to have been conducted
gs t' it; subject to strm!n control.

Finally, It is n-cesslry to considerreasons for the oeeks

The bf sic c¢Vuso of this "h- nr--n n is th< sheno of the stress ;
strain curve* C1r ful Insn-cti n shows thft within the accented
extent of the Hr -r r-nr- of th str s :str* in curve, the curve

curv< cf Y<ung' ohilus : >tr In w or-ipsrJ by cnlculnting

working fror point tc point cion * th curve but always from the

st-rt of t curv- , vh ich in t. ' ¢ s , is th-: torrectedl stert
shep* 1 curve -nd tm' =s c* it modulus m thod of cclculetion, the
result is cl* y$ p 'V-e el vrr’et’ n of You** *8 Modulus.

It Is considered th-t the slight S-shep- of the curve is
rt its low r ni r-re-l due ho th - inclusion of bvdoing- in ef-
f cts, end, 11 th- uwooer *nd, du* to e natural slight curving

Strsin curve to th left of It-i oe* k would probably hsv« been
-uch n rr-r horizont 1 nr * r by -ould hrve conformed e.oscr

In nil ¢ ".s low r th.n t> corresponding p« ?k values c-f 1*.anf m

mnxlmum v luo obt- ’m» -{I< by th-. otr r ;v .

(the corresponding p vmlu< b n- Inot. I p
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CHAPTR 8

RI7DUCTTON QD TEST RESULTS AND THE DETER* INATION
OE POlooONTS RATIO

&.1 Introduv blnn

Hefore the ovrluatlon of Poisson's Rrtlo for ecch <st cen

some iroortmnt fret or/ r 1'tin,- to the .vilurtlon, some of which

in S cfclons 6.5, 8, 5 =ni .4 h-r. o ft r.

For th vliu'-1lon of poi » on* R 1llo, th r*t of slug
movement due to lerd-/c from the t st c- 11 during mctu tl test

mersurt ment ¢ nnot b n T dir ctly, Inci It Is not possible

to isolett th< efl set « of :Auo mov m.-nt dui to entry of the load-
ing soindie into tho t- st ¢ -1.1 end oh'rr In volur*'. of th" test
s'-r.pl during t n.

To enable aotot lde« of the r'to of It'Urge during 'ctu' 1l
test, the only clrcumst®* nc- i und r which slur rover-nt duo to

cumstences we: likely to t diff r nt to the rate of leakage

occurr Inr under the I1lsturt t c 11 con it: on: of -m fE<f.-—-yLl»
r further Indirect r<®*ee-eirerrent c¢.” th reto of lcekrge w'r me-«
from t st which It wcr hcoei stmul t d th® disturb : cen

ditions of rn «ctu'.l t st.

sturbod cell condition of « 'ctu L-

r spindle into the tost cell, 1is fi
From the dot, shown In the Tobies, It Is evident thst:

f /inf, to lerkago measured imme-
> 8;.A,.n, hwr than
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TABULAR —IX—QE— AU,— LEAKAGE MEASUREMENTS
TABLE tx
LRI "
¢ 7 NOMINAL OBSERVED SLUG MOVEMENT DUE TO CALCULATED ORSERVED
1 2 RATE LEAKAGE ONLY UNDER SLUG SLUG CA CRATED
RATE
n oa OF STEADY CELL CONDITIONS. MOVEMENT MOVEMENT
a STRAIN DUE TO  DUE TO COM5 ST‘;FAIN
BEFORE  AFTER TRIAXIAL TEST SFINDLf ~ BINEDEFFECT= °
il . TR,AXIAL ENTRY oNLY OF LEAKAGE §
“ Intr* vmim-N L 5
‘ TEST =N & SPINDLE  jrKhes/mmut t
1
mr  mNlut 4 nm moveE gy deflect iRy -M
i *vdeflect
- »
; 30 000256 0 32 2 80 4 S00 1614 0171 0002555
<2667 ("2 00 0 250
3 20 000256 154 S*o00 1614 ( 0002544
2 14 (2 33 (.0 333
-
6 10 000256 0675 0947 050 16(4 1112 0 002500
4 To?9 — -
2 30 00125 127 4 00 v 1614 1136 —
5236
1%909 _
4 20 00125 0ft 5 0875 2 571 1614 1363 001262
2000
5 to 00125 0 500 1000 0 700 1614 1531 001270

NOTE THE uAXrwUM VALUES OF SuJG MOVEWENT DUE TO LLAHM3L FOR EACH TEST, AAE
SHOWN OOERLINED IN RED

DETERMINATION OF SLUG MCACNCNT DUE TO LEAKAGE ONU UNDER

M 3 5 . N ¥ HENCE iCN~  MAX
_ AAA4 06
OBSERVED SLUG CALCULATG CALCULATE: RESUL
CALIBRATED TANT  SERVED
SLUG MOVE - WCVEMENT g1 yG MOVE- SLUG MOVE (o SLUG
TEST MENT DUE RATE ouE rocoM i MENT CWE MENT DUE  MOVE- \ovE
TO COMBINEC OF BINED TO tiMDLE To SHND< £ MENT  nvENT
NUMBER 'FFCTS OF  STRAIN  EFFECTS OF |\ 0o ENTRY 00 10 buE TO
LEAKAGE ft LEAMCC 1 ONLY T EIEM A uti
SPINDLE ¢ * SPINDLE ONLY. ' . UNOEP
DEF DIS- o 1pApy
TR r ENTRY *N Xs TURBED
L* i«fle.i ne* s h cELLcom CELL
M XS tyn d«Ot NS wonpl  0-d
mrr tiv .lel'le.t a <1' . im «anw(* % T'JNS.
nw "wivi# T, W<t
I . 13 ) 3ss 0 442 614 4 124 4 366 4 500 0066
Y
3 0 333 2 544 0 M7 16%* 4 106 3258 20070392
6 111 2 2 300 2 7% r 014 4~0T S 1x255 07947 0306
2 1138 12 50 14223 1614 20175 3930 323 0 7R
A e b 82 17 474 1614 20 691 3217 2%571 0 646
0054
s I 531 12 70 15444 L o14 20 498 tos4 1000

* NOMINAL RATE OF STRAW USED HERE, AS CALIBRATLD RATE OF S5TRAN WAS
DETERMINED FOR THIS TEST



TABULA;>— SUMM/y <J "JF— ALL LEAKAGE MFA"J

TABLE IX
NOMINAL OBSERVED SLUG MOVEMENT DUE TO CALCULATED OBSERVED
1 9 RATE LEAKAGE ONLY UNDER SLUG SLUG CALIBRATED
9
RATE
n uj OF STFADY CELL CONDITIONS. MOVEMENT MOVEMENT
- £
Hg \v]()£ STRAIN. DUE TO DUE TO COM$ STCI’{AIN
aZ BEFORE  AFTER TOAXIAL TEST SFIKX.E ~ BIFED EFFECT
A . TRIAXIAL
1o,y vt/ Tt L , CNIRY ONLY IA LI AnAct.
TEST - N A SPINDLE  wches/mmutc
om BV o) m Hmt* : ENTRY =M
| 30 0002 56 0 92 2 60 4 500 1614 0173 0 002555
i#
12667 (2 00 fO 2 50
3 20 0 00256 154 Si00 F614 0002544
.2 34 (2 33 (.0 333
H-—-
6 10 0002 56 *675 0947 050 1614 TTI2 0 002500
Vet
2 30 00125 * 27 4 00 1014 1136 -
5236
1909
4 200 00125 0 875 0675 2 STl 1614 1363 0 0(262
2000
5 10 00125 cTsoo 1000 0 700 1614 0 01270
J m

NOTE rx MAXIMUM VALUES Of Si-uc MCVEtMFNT out TO UAKAtE FOR LAO TEST. ARE
SHOWN UNDERLINED 1IN RED

DETERMINATION Of_SLUG MQCMEMT [XC TO LEAKAGE QNLT uNDER

DISTURBED CELL CONDITIONS, AND COMBERISON WITH Nr*AXiMUM
OBSERVED SLUG MCNEMFNT DUE TO tEAKACTf LfsDEP S T " MTELL C-JfiJTONS

M - S3 HENCE N XNCE  HENCE. M%?AX(')B
OBSERVED SLUG CALCULATE: CALCULATEL: RESUL-
CAUBFtATEO TANT  SERVED
SLUG MOV t- MEMXINT * syuG Move- SLUG MOVE g o oy
MtNT DUE RATE  pyg 1O COM MfNT DUE w
TEST MENT t>-€ MOVE-  MOVE-
TO COMBINED Oof BINtD )T O f TO SMNDLE D%;N;O MENT
NumBer  CFFECTS O sTRAIN ENTRY DUE TO
LEAKAGE K ONLY
SPINCXi LN- DEROIS GNDER
TR < s <y ENTRY «NbXS TUBBED “ -
. T
N * tmits . kePett CELLOON -y py
mm liv ilefiv i - =1 mnt* -O'IEBNS T"NS
M iy e tv WAL <<
. 2 555 0442 1 914 4 124 4 566 4 50C 0066
"
3 0—33’\’3\7 2544 6 047 1014 4 100 3257 2667 0392
6 1112 5 500 5 790 £>14 4 dTs 235 0947 0300
2 1130 12 50 14 225 Lo14 20175 030 L2300 TR
; 0 646
4 1*3%3 12 02 17 474 Lol4 20 61 iz 2 e
Tobo 0054
5 I 531 12 70 19 444 1 614 20A96 1054

* NOMm. RATE OF STML USED HERE,AS CA.RRATED RATE OF STRAW WAS NOT
DETERMINED FOR THIS TEST
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