
SETTLEMENT-TIME CURVES!
(FROM NORMAL I-DIMENSIONAL CONSOLIDATION TEST?)

4bS

450

445

4  4 0

4 3 5

4 1 0

♦05-

400

995

390

965 -

360

3f5

3 6 0

375

370

LOAD INCREMENT: 0 0 5 - 0  7 tona/rr.

2 4  l i r a

30 4 0  M im e  I

LOAD INCREMENj: 1 0 -1  5 Tortt./fh2

21 Mrs

LOAD INCREMENt: 1 5 - 2  0 T o n s / f h 2



- 63 -

T h i s  I n f  b« n don , r r e c o r d i n g  o f  s l u ; - r.ov m' n t  due t o
t h e  combined  r f f e c t s  o f  1 "V •• - end s o i n d l  - n t r y  wes c r r r l .  d ou t
a c c o r d i n g  t o  t h '  n r oc f  i u r  f  virib".  I und r  "T s t  Aop e r '  b u s " , In
r d d ’ t i o n ,  ho 1 v< r*, t i i r '  r -» d 1 n^-s wor nl so t -  ken i n  o r  dr v  t o  de -
t e r m i n c  th- m t -  o f  s t r a i n  u n d e r  the s- c i r c u m s t -  nc  s end so t o
nsc  r t e i n  th- p o s s i b l e  e f f  c t  o f  t h e  n e r t l v u l ^ r  oh'mb r  nr- 3 s u r e

'

r e t  o f  s t r e l n  w  s d t« rmln  d i n  th is  msnn r  f o r  e ch  t  s t  ■ nd
w i l l  h r  f t c r  be r< f ■ rr  d t o  - a th- C- L1 r r ' t  1 r-■ ' o'  __ - t ' .

A f t e r  t h i s  comb in  d r-  c o r d i n g ,  s f u r t h e r  1- ■ k-g-  measu remen t
w  r f i n  l l y  m- d , s ’ ’ 1 r  t o  th< on s p r e v i o u s l y  c - r r l - d  o u t .

Th- i w i t h  t h e  c p l l l ' r y  tub< c i r c u i t  c u t  out. rnd o n l y  t h e

r e s e r v o i r s .  Th f  i l  d s - ' ' 1 w- s e r r  - f u l l y  r,< mov ' nd
t u r e  c o n t e n t  d t  r m i n  t ' on c - r ^ l  d o u t .

d i s c a r d e d  --nd e r  r t t  r t  s u e s  qu n . • - ■ - ••

Append ix  1 ) .

7 . 6    t  Cb c v i t i m  ' ' • ! C":rv ?

p e r  i n  the f o i l  owl n s- r e r r . -  :

1 .  T -b u l m r  p r e s  nt< t * on o* th- f o l l o v ' u g  a- ^  :
(n)  I  <-k"e r. v : r  n* V-' -

( b t  r  t- ^ t .

■

.

■

5.  (--) 3 t r e  s s : S t r n  I n cur  v • .
fb) Y o u n g ’s M o d u l u s : S t r  i n  C u r ve .

a ;  ^ ^ • r s s a r ^ s n a & r s s . ’'
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.
d u r i n g  r n ■c tu-  1 l « s t .  T h i s  c u rv  ! • 1 r d e d : " r I n  s l u g  move­
ment  : d f f 1 c t I o n  c u rv

Then ,  f o i l  owl n, on tl s e t s  o f  t  :t r  . u l f s f o r  * oh o f  t h e
s i x  t '  s t "  d r f o r r  d ,  ' rt :

8 .  Sum" r y  i n  Tet u l • r  rm ol t ■ Ix f r  1 cx 1 1 t  r  s u i t s  , 1.  .
t h  f'h' s r  S t r -  n- - th r  u l t  r  su l r*  .1 f o r  c o n s t r u c t i n '  t h r ' ohr
C i r e  If. b f o r  r ch  t v s t .

9 .  Two s e t s  o f  Mohr C l r c l  , co r  ■ sr .ond'ng t t v r u l  t s  4 t e s t s
w i t h i n  th '  s - r  so- i c  t  g rt> s .

The f o l l o w  i n  p o i n t s  s h o u l d , how v o r , be c l e  11 y n o t e d :

(1)  T r ' r x * ■ 1 ch - ml r  ^ r  • ur  v  lu* s c o u l d  X r  d on t h -
p r e s s u r e  gruge o ro v  11 d f o r  ’ h i  ' " u r n o  • , t u t ,  • s r c h - c k  nd t o r
. ‘ rc sc s u r v e y , t he v . i  -ht  of  ir r c u r y  column L tone- 1 by th-

•

h e e d  o f  r. r c u r y  w  s t : u ; n  c nv r t  1 t o  ■ n  • Qn 1 v l e r . t  o r e s m a r ' .  ±r.
,

sur« ige a i l l  h r  " t  •• -  f- r r -  4 t  r t h  hominr^ cnem-

*

( V )  ' 1 tt *• r  1 t * I v* f o r  e t r - s y j  c i c  i . - * ' o n  -n "•
■

1 - ( l o r , -1  to V • t r r  i n ) , ' . .

t h i s  f ' c t o r  i n  ch ' .

ti i n r -  i n "

d i n g  S t r e s s  : o t r  In curv-
H H  a d * * * *  '





rTS"T No 1 LEA KAL^ M E A S U R E D  NTS

(*)
MEASURfwEN"? OF 
SLUG movement 

PUE TO LEAKAGE 
ONLY

L€fom_ .IggT 
TEMP 2 7 .5 0 0

(B)
ŝ ASUFEmEni of

Cc)
MEASURE Mf NT OF SLUG

s l u g  MOVEMENT MOVEMENT O jE t o  o o m n n e c

iXC TO l e a k a g e

ONLY.
EFFECTS C# LEAKAVzE L 
SPINDUE tNTFT (AFTER ^ E S f)

A fL IB L JtB lO l 
MR t '? .r b eC TEMPERATURE S 7 .2 6 r>C

i s p  4 / 2  • , r  , mi 6 / 1 5  o . r

TiMC

B UT  ‘J - . -

e

volume

SCALE
r»Mi'

CO
15 2 1 .5 7 !
3( £ 1 . 6 2 !

,

00 P1.6C
16 £ 1 .4 7 6

.
4 5  2 1 . 4 5
OO 2 1 , 4 7  5 
i t
30 £1 .37*
45 i 1 .35.
15 £ : . .v
30 21 .£7*  

.
00 I 2 1 , 2 2 5  
15 2 l . £
3 0  2 1 . 1  ' u
46 2 1 . V

5 CO 2 1 . 1 2 5

-JU

00 
15 
3C
45

1 OC 
15 
3C
46

2 00  
15  
3C 
45

3 00 
15 
30
45

4 00 
15  
30
46

5 00

3C
45

6 00

4-
vO lxa* | OEFUECT 

GAUGESCALE
c m

TIME 6 /0 5  , r .
1   .VOLUME

SCAlC
CA»

P . 90 4 7 . 4 0
.
.

e . 6 ~ 5  
s . 6 0  
a . 6 0  
0 . 4 2 5  
c . ' " 5  

.30

9 .2 0

9 . 1 0  
9 .0 7 6  
9 .0 0  
7,9v 
7 . 9 2 5

7 .0 5  
7 . 5 7 5  
7 . 4  5 
7 .4C

7 . 2  5 
7 . 1 7 6

TIME

L m‘l" 5t' 
0 CO

(D"
mEASUNIM NT CF 
SLUG MOVEMENT 
DUE TO U.AKAC

CKA-r-

¥ .T£R J% a[& X
tem p 2  ."5 /- ,

Mt :

VO AS 

SCALE
TtMf

.7 7 i
• ' .77!

.

42 7 ,3V
43
44
45 
4C

49 " - 7
5 0  j

II
53
54 
56 
66
67
68 
69 
SC 
61 
6 2
63
64
6 5
66 
67

" . 1 7 5
7 .1 7 6

7 . 1 0  
7 .  VC 

"5
7 . 0 ;

7 . 0 0  
" .  0 
6 . 9 ^ 5

e  04

6 .9 7 6
6 .9 ?

6 . »r 
6.9C  ?
S. fC

68 6 . <
70 6 .9 ?

.

.
73 t . •;»(;
74 6 . VO
75
76
77
78 
7y 
60 
31.

,
e .  *’ 6
F . - :  
c .  -"=5
f . " C 5

2 02

4 00

€ 06

10 .02

U  56

13 47

16 44

« <r»
00 c . s c
i f
3 ,.4<
4 1
OC 1 .1 :  t
16 r . ( 2 ;
30 . ' 2 !
45 : . - : t
CC . . ^ 7 5
15 .
30
45 .
OC
16 J .1 7 6
30
4 4 . '
00 4 . ^ 6
I t 4 .
30 4 . r • ;
46 4 .47 !
00



ST NO!

H.LWVL, QUIX. (Slug, aitiMLXuant. JEmj ti*)dL̂ o tofL-mlea^L .tftaj.

(vij Bf * o n t  " I  it

0 »2 -nin/iwi3 i ,«b cm

Ob At rrn ‘r t.sV J]

. ^ 6 0  r . c / n w v

( j !  A rtLR . I i u :  i t i .
i * i.* v  * *â  « '

KyttWISSL.

(Cl DC T E W NAT]O.N

> z

_>tU6 Mt>r̂ l4U«T
H<OHT r  Lef r

5.  ui?&mki/0 oi0 Vi C-lTt

>U 4jv&

tu U is i la tv U f l r M -

■ ' 1 : : • ■ ■' I 1 i'1 ! ! I
i ‘M ' ' J  . ’ :i.: ... -rr-r-f-: - lJ
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T E S T . . N ° ‘ MAIN T E S T  OBSERVATIONS

DEFLEC
-TKDN

GAUGE

LOAD

GAUGE

DC 3 of

s
3 3
M

3 t :
3 7

%!
3 9
4 0 ;
4 2 
■1-2 ■ 
43] 
4 4 
4.‘> 
4 t 
4 ' \  
4 3 f 
4 9 . 
br 
5 1  
5 £ 
5 3  
5 4 1e. c :
fd:
57
?>0
v r
ee
61

6 *
6 4 !
f,u 
56
67 ‘ 
6 8 | 
ee
7 g
7 5:

7 9 ,
so}

:
83
84 
60
90

96
99

1 <
105 
108 
1 1 1  
114

20
4 .

• '• *5 
3 ?
3 7  o -
1 4 .
4 9 .
: . 1

4 .
6 9 . f

7 .
1 .

•
• s

9" .
1 .
‘ •- 4 .
1 *. 
13 .6  
11 .
1 . 
1 1 - . '  
I T .  
1 7 ' .

I . .
1 .

1 1 .
- •  

IT . 3  
1 . - 
1 . 
i . 
1 . 4 .

.

1 »*• 
V .

1 .
i :

.

.

.

1

SLUG

SCALE

• .7 0  
. ""
. 3 0

b .u
0 K
7 4 . 3 7 5  
"'%  5

e v
73  . 3 ( 
9 < . 3 C 
: .

1 . '  c
1
i .1
1 F ^

1 4 .
1 * .  1 
' . ’

1 .1  
.

.
7 .

.

.

.  5 
.

• '

* .

7 .  " -
r  t

#

.<

TIME

1 r-

< .
16 o
271 o 
V .
: .  
i .
T  e
1 6  .
1 .
1 1 .

1 .

1 . *

S . 

.

7,
r»
6 . 7 -,

. 7

_J. ...

00 
oc 
00 
01 

| 0 7  
‘ 08

10
10
L 1 
V

1 •

14
14

1 6 ,
1 6

1 7  
i e  
Id  
1 , 
lv  
7 0

00
2 7
6 6

?!?
2 ?
r*

>

7 6

76
2 9
31

7 3
5 9
51

0 0
3 2
0 0
)(
57
11

6 6

'6

,1
4,
43 
. 4
46

2 3
50

71
57
5 ?

2 3

4 9
5r;-' 
3 .

I CORRECTED 
SLUG 

SCAL.
cm

aDFFETJEO
LOAD

lb

■ . :

.

26 e * v; 4 . *
56 •
74 i r*»
45 1 . ;i ; t .v
14 >1 . . t$ 1 •
31 ' 53 3 * 11• 134 •
hf> 34 .4 1 .
1 • 36 f  '• 142
43 ie ,  7. 14 3 •

ST h AIN
f

. CORRECTED 
STRESS

(iSf-CsliM
ilO id.

1 • <7e ( 9 0
1  - . . T
? * : *3 O'"

1 . ( 5 9 0 2 3
o . • 7 4

•y r• v, l o r 2 5
7 3 , c 1 4 . 2 6
7 4 . 5 - 11 , r

. 1 1« * .  • 2 8
• 1 11 . 2 9

9 6 . 1 1 ** . 1 z c
ft# 1 3 1

. IT * 32

'jt'O 1. 11
«• V I •

' , 1 6
: v r * 6

-' i ; i T o
( , i t» .

*  ̂ < i f •
41,! r  1 V I .  1
4 1 , . ! l 6 1 e

1 , .4 l i e : •
41 . li

! l t :
. 7

.1 .

1 . -3
3 ■:.' 114. SO 1 . -

. 1 ' 1 .

. 1-i .
m 14' . 1 "

; .

64 1 . . 1
57 .
00 .
63 . ' .
66 .
c * . 1
77 . •
7 5 .
00 . .

1 e
, ■ • . f . ' .  ,6
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.

toRfCCTEDi COFRETTEO COHHtI T
s sue. LOAD bLmr

scale
t-m HO On

4 1 . 4 .
41 .4 .3 .4 JO
4 1 . 4 5 I t  ». 93
4 1 . 4 .  fc . % ;

• 4 1 .3 6 1€ >.' 9;#
4 1 . : . 1 *. ; . : 1)2
4 1 .  75 105
4 0 . 7 7 6 163.1 io e
4 . * 103. i n
4 ...  -5 1(.  . * 114
4 .51 1 6 2 .4 1X7
4 .4 6 12.
4< 1 1 .  - 12 4
4 . 7 5 H  .: 126
3 v . ; H  . 129

' 3 *.6 6 i t : . : 1 ' 2
6.4.4 a 1 55
3 7 . "S 1 a  .T 136
> . 25 . 141
3 . 144
' . f  5 1 5 7 . R 14?
* .4 11 .4 1 5
3 .  25 1: .1 16?
, 8 .  -5 1 : 3 . 7 V  fc
3 7 .8 7 5 1 6 9 .? 169

. IdC

COmEETED 
STRESS

to
Si RAIN

r : ‘

.  (J

.

-5 .: .  0

4 . .
.

« . ■

i .7 i
T.9f-

. >  '

...1

k __
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CA U B R A J£(LB A IE  OF.J 9 L STRAIN (d^- 3 0 lb./bQ m)

2 5.̂ 5 div̂ /min
o doe^sV/min

(b> ACTUAL J A T g  g  . S S W  J^ W N O T C S T , jO,

I V R W I M p I
2 SM /

- O OOWMSt**
■>: *«»

iO-3*»^"«*V

(uTKUTM' j w  D-9334'V»/m.n
- O 0009337mi0|i3dtv9.

.'5M66* . -

T.ML (MINUTE5}

• • - \ h  « n



/

S v S o l *  5q"1n
c -  C 73? .

w t  biSS/i

T . «  U W» - -fiyt

■ r ^  ••y*
* < ^ 5  p̂ -m; m»

I

3TR<

;  ; :J
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J E S T -

C A L C U L A T I O N  O F  I N S T A N T A N E I >  f ,  W  U £3

.Q F ._ rQ y N G S . M Q B t i U S - ( ? l

CORRECTtD

STRESS
a a

if.

2 .  •> 
4 , 3 5
6 . 7 ?

1 0 .Cl 
1 4 . O'. 
1 6 .eo
I  f* . 7  :

? 5 . r f.
.

3C.64  
3 4 . e ?
5 " .  5 

.

4 1 .5 3  
43.CC 
4 1 . 3 8  
4 7 . l t  
4 8 .  - 
5 0 .6 3  
5 : . 6 6  
5 4 . 3 3
1 1 .  
6 0 . 0 3  
6 3 .

7 0 .  :3  
7 3 .7 -
7 0 . C J  
7 6 .  e l  
-  .11
E .0 0  
6L.61
6 3 . SC 
8:1.04

STRAIN

f-VT tVll*

,

< .< 67 
.

0 .1 3 3  
I . I T ?
< .

< .2 3 3  
C .  C
( .3 0
< .  ' ' 
f .
C.4C0 
' . 4 3  < 

.4  ? 

.

0 . 6 3  c 
O.C 7
' . t<
- .
0 . 6 6  
0 .

•

,623

00
33

,

,

#
.

' . j i C
OOO
ICC 
COG 
300 

,400 
, T

7VC 
900 
;CC

c o o

1 
♦ «

1 ,

1 
1 
1 
1 
- •

i
c

Sr R* N DUE 
TO BftiCXNG - 

IN I f  f ECTS
pffXi-nt

CORFEr • D

pexffi*

0
0
0
0
o
0
0
0
0
c
0
0
0
0
0
0
0
0
c
0
c
0
0
0
0
0
G
0
0
0
0
0
0
c
0
0

0 . 53 

,
0 . 1 3 3

.

G .I  57 
0 .  ' 0 
C .  5

0 .4C -  
0 , 4  
< . i  ?

.

C . <  53 
V . ^ - 7  
v . of :  

. -  

.

0 .  ’

.

1 .000  
1 .1 0 0
1 .  10
1 . 3
1 . 40 0
I . ; . ' 1
1.60".

1 .  GO 
1 .  - 

.

VC-JN̂ S 
MC Jv. US ®  

= %
' '••••, HI

?697
6313
677
7649
8363
6400 
84S9 
0401
6401 
9296 
•161 

6 1 6 c  
6 0 4 2  
?  j 7 '
76  6 8  
7 7 9 2  
7 6 1 9  
7 563  
74 6< 
7319 
72 61 
7 1 9 4  
7063  
6999 
^ € 6 9  
6 3 8 2  
5121  
5061 
5599 
5 564 
612? 
4944 
4?! A 
4589 
4< 10 
4252

..i y . i . i I i - i !
W V m



.

I H !
T; H i l l ! -  73 -

K s t _n ?.i

4

a r a p b u ^ i L

S^FLECiON ( idi IMflAL
amo ac

-  *CAtW<r
oi (fift****) i: o

39.10

:
13 9B5

i a m i :

, ,  i

b'tfU.-iataii)

4 ' i• |-i-l j | ; L U i t r i j



D A T E  P E R F O R M E D  2 2 / 1 /  d 7  

SAM Pl-E C )No O DATLP for  2 4 ""^ o ^ R tO R  ) TE£ 

T I M E  S T A R "  O F  T b T  2  /  5 3  FM.TI ^  E R A r U R ?  2 3  2 5  C

T I M E  E N D  O F  T E S T  3 /  1 0  p  m  T . M  ’ E R A !  2 5  2 5 '

N O M I N A L  6 ,  C H A M B E P  P F E S S U F E .  3 0 L E , ' M  i n

h e a d  ) F  M E R  I R >  3 6 ^  \  h e n :

A C  A  6 .  C H X M 8 E R  P R L  S S L R E  2 6  7 3 6 L B y  5 Q - I N

• 0 0 1 2 3
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T E S ' L 2 LEAKAGE JAEASUFEMENTS.

(a)
MfA.SUREMENT OF 

SLijO MOVEMENT 

DUE TO LEAKAGE 

ONLY 

UEFORE TEST

TEMP 2 5 .5 °C

VOLUME

(8)
MEASUREMENT Of 

SLUG MOVEMENT 

DUE TO LEAKAGE 
ONLY.

A FTER  J E S T r n

(C)
kCASUHEMENT OF SLUG 

MOVEMENT DUE TO COMBINED 

EFFECTS OF LE.AKAGE i  

SPtNDiJE ENTRY (AFTER TEST)

TEMP:25ec6°C 
Time 3 / 1  b p . m .

TIME

«#C
SCALE

C«i

TIME
VOLUME

nr.ift *<*<

SCALE
CD

0 00 2 6 . 0 0 0 0 0
15 2 8 .3 7 5 15
30 2 6 . 9 5 30
45 2 5 , 9 2 5 4b

1 00 26 . 9 0 00
15 2 5 . 9 5

.
15

30 3C
45 2 6 . 9 45

9 00 2 5 . 7 7 5 2,
15 £ 5 .7 5 15
3 0 2 5 . TO 30
45 £ : . 6 7 6 45

3 00 . 3 00
15 ■ 2 5 . 6 2 5 ' 15
3 0 2 5 . 5 5 30
45 2? .5 2 6 45

4 00 25 .5 0 4 00
15 2 5 .4 ^ 5 16
30 2* . 4 5 30
46 2 5 .4 0 45

5 00 2 6 . 3 7 6 5 00

TtM PERATURE; 2 6 . C c C 

TIMC • 3 / 2 £ p « » *

(P)
MEASUREMENT o f

SLUG MOVEMENT 

DUE TO LEAKAGE 

ONUf.

DEFLECT

GAUGE 
fO

2 8 . 0 0  
2 7 . 9 5  
2 7 . 6 2 5
2 7 . 7 5
2 7 . 5 5
2 7 . 5 6  
2 7 . 4 5

f . :  "5 
7 . 1 2 6  

.

£ 6 . 9 5
•>6.65
2 6 .7 5  
21 .55

.

00

OiJJME

SCALE
cft>

TIME

A F IL *  . J E S L C y L m
I sTtMR 2I>.0°C

t im e  3 / 3 5 r  «fL,;

TIME

2 5 . 4 1
2 6 . 5 2 5
2 6 .2 2 5
2 6 .1 2 6
£ 6 .0 0

50
5 7 . 5
55
5 7 . 6  
60
61 . 5  
66
6 7 . 5  
70
7 7 . 5
75
7 7 . 5  
80 
Bg.£ 
85 | 
9" . 5  
90
72 .5  
95
9 7 . 5  

100
1 0 2 . 5  
105 
1 07 .  
11C
1 1 7 .5  
115 
11 
120
1 2 7 .5  
12b

1 . 6 0
1 . 8 0

m«n S«C

? .L  5
2 .3 0
, . .5 5

5!

1 77 . c
130 
132 . 5 
135
1 37 .5  
140 i
1 4 7 . 5  
145
1 4 7 . 5  
1.50

2 .9 2 5  
3 .0 7 5
3 .4 0  
',.66 
; .9 0
4 . 7 0
4 .5 0
4 . 7 0
5 .0 0
5 .35
5 .0 5  
5 .9 5  
6 . 2 0
6 .5 0  
6 . 9 0
7 . 0 5
7 . 3 5  
7 . 6 0  
7 .  b  
6 . 2 0  
6 .4 5  
p .  76
9 . 0 5  
9 ,3 2 5  
9 .S25j  
6 . 9 2 6 ;

1 0 Z 2 5
1 0 . 6 2 6
1 0 .8 2 5
1 1 .1 2 5
1 1 .4 0  

-

12.00

rmfi %ec.
0 00 

15

VOLUME

SCALE
cm

i 3

30
45
00
IE
30
45
00
15
30
45
00

£ 3 Z  
2 3 .5 7 5  
9 3 .4 2 5

2 3 .1 7 5  
. •
.

£ 2 .
{

H I

2 2 . 4 7 6

16
30
45
00
16
30
45
00

.
.

.

2 1 .8 0  

C l .  40
2 1 .2 7 5  - i '

1 2 . 5 0
1 7 .5 6
1 2 .8 6

;: iA
1 ’ 1 I



’ i r*x i ! f

QLimMW U Z & J Q ,
Slû OfiUKiUCieu'. tVum ritjhL fe ^

(a) before
^W,;rtmnA*

« - « - !< ■it'

rcsT  (i)ftij AFTER
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11 (iô oo* 2*5)

Z5 .1 v* < 6 dfv «/w#i

* C P titD  /IW

r
flMI [MtiWt LSi)

I <-b) . j ! m & J M S t t J S L ? [ e A ! N „ ^ 9 M t J B a :  ( - s - u f c / ^ J

w i; *♦* «*» >'"■*

a 002 73 /m.1
it 0.#3

i«t«4 viiviz mmL. Ut-Zfc V
0 ooiwe/m m

Kott/L-

,6 ZF 5T
I iMEjMufJ



* >■

' 1 ' j f f H
•I i -1.

-  8 7  -
H E 5 T  n o  3

m
* ..........

e •  0-764
to* 1 82% 

iSr -  624%

—“4 * 44

4

i-ikI c T

c .  -*r W97 fb/4l m
'.«& 0247<xi'* 1

I____I
oi cToC fa

..Uktixtall

i  i& M m ,

eoo-

1 i !

r  1  ; i10 I

!" U-U  i
f i g .

-I- • «14 !i *



(StSIR£S&-.5TfWs CUfeEill

' t ‘  ̂ " ' *

Cl^TOlfc/sq:
e - a  ro^ 
u * l  6fi%
ir* t'J7 Z

(o m .y  JE

: :  i

• : i— •

S!23 Ib/^i .  .M JZ  
' Set o*»-x  •

 ̂ j ( I ; I
4 I ' i I : r

4 - 1  -j - r  "i t i-4 » • * •
t 4 4"" ♦ * *
«►. . » ♦ t j"
J - » - i * • "* T
, » ,  . • -> * 

t hi -r
to ) h

♦ . ♦ f | t }
1: I : L; b  ! /

f i —r 1 *■ I - • r j ■ [ ' ' |
. ♦ ; ' * ' 4-f
. .  ' j - t  ; ' ' .
• rl ■ ’ ' '

; *. •
1 4 1 '
1 + 4i ■ h  _l

r r n r r r

i i : . ! '  1 ;

: IT! 1 1 1 :
u -U —

P i
1

! - I 11 :. | i . • • -t t
; - , ' t- i f -
46

4 r \  1 :.



INSTANT A N ^ ^  

O F _ Y % S ( ^ _ W C % ^ ^

COflKECTCD

srm %5
s  a

S ' RA»N

ft? y*̂  ’f.

7 . X
.

i : .(
1 ! .6 6  
V .  s 

.
.

2 7 . I f
3 9 .4 1

5 1 .  U  .
3t. .0t> 

.
4 .5 4  
4 3 .3 4

4 € . t.
4 d . l (
4**92  
SC .91
SI. #0 

.

5 4 .4 6  
5 1 .6  

.
6 6 .6 4  
5 7 .1  »
6 7 .6 6  
5 7 .  j ?
5 9 .4 1
6 0 .6 6

0 .8 3 5  
t .  S'* 
o . : ' C  

. * 5 

. 67 
•  i t  
. 4 3  

■ .1 6 7  
f

.
(' .  30 
( . 6 3 5  

. 6 6?
0 .7  00 
v . ' / s t  
v . 7 t
( . f  
< * ' 
C . 3 6 7  
< , 9  
o» if-s.1

.y
: . f

1 . 1 3 3

1 . 2 3
1 . " 6 7  
1 . 3 0 0  
1 .  5 3 3  
t . *  C 
1 .

STRAIN tXJ€

TO 8fi>0»<r. -
in EFFCC7S 

pendent

c .ICO 
*

#

*

*#
?e
y
f4
rt
#

#
fl
if

ff
ft

yi
t*

w
ft

COFFKCTFX)
^PAlN

«b

o .ioo
< .13  <
< ,157
L ..6 C  
C. >3
c . r c ?
' .4v«

t . :  - 
l .4 0 0
0 .4 * 7
< .SOC 
) .  >3
,667  

0 .6 0 0  
0 .6 5 3  
0.--67 
( . - 0 6  
C .7 
0 .7 0 7  
( . 4 0 '  
T . f ’,3 
0 ,5 67
0 . 9  '1.'O 
1 . v.
1 .067  
1 .1  
1 . 1  3  
1 .1 6 7  
1 .0 0 0

33 
1 ,<or, 
1.1-67

YOUNG) I
: ^v/vtlUUS v )  i 

- %
ft /1 3 , hi

734^
’’73?
7503
788c
bOLb
9656
Y##0
7703
?*G9
7476
7P42
7008
7004
6839
677 C
(689
6573
6466
6344
6858
6138
f933
5872
57 67
5480
5320
5217
SICK
4if9Q
4900
47 96
47C2
4245
,5671



-  1 1 2  -

i z s L J t m .

CAl J %  ATIpN  O F INSTAhTTANgDLPs yvyJG S  

Q F -Y O y N & S ; MOQULUS ( E l

CORRECTED 

STRE -5
SB O

STRAIN

penwrif

4 . 51 c . e o c

6 .7  • C . 2 3  7

e . 9 6 c . e e -

1 1 .9 3 j . 3 0 0

1 4 . 6 3 0 . 3 3 5

17,41 0 . 1 6 7

. 0 . 4 0 0

2 3 .0 4 0 . 4 3 3

2 6 .3 1 0 . 4 6 7

5 8 . n C . 6C<

' , . .4 c ( . 6 3 3

3 4 .2 5 f .5 6 7

1 - .»•: 0 .  600

3 9 .2 : f . 6 3 3

4 1 .5 3 ( .6 6 7

4 4 ,1 : 0 . 7 0 0

4 6 . 1 6 C . 7 3 3

4 6 .5? /' . 7 r7

5« .3 3

6 1 . 9 c . 33

5 3 ,6 ' ■ ,  67

5 4 .9 2 0 .9 0 0

3 6 .0 8 0 .  ' >s

5 7 . 1 2 0 . - 6 7

l c . i ; 1 .  0(

. . 1 , l.v

5%.42 1.0 67

.

STRAIN DUC 

TO  8ED0IN0 -

in  t r r c c T s
pertcrt

r

i .n o

CORRECTED

STRAIN
= b

p#napnt

.

.
0 . 1 1 7  .

. I f f

C.163

.
t bo 

0 .1 ’83 

0 .0 1 7

c.r',50
C .3 8 3  

C .417  

0 .4 :  ( 

0 . 4 6 3  

O . t l ?

0 .  f 60 

(' . 583 

.617  

0 .6 6 0  

. CP 

0 , - 1 7  

.

.733

0 .117  

.850 

< . '63 

.

.

YOUNGS

 ̂%
! “><} tit

""402(;

5144 

76£°  

7 9 5 3  

7994 

8041 

815f.

8141

8142 

8196 

8214 

8213  

8200 

8106 

8033 

6027 

7918 

0369 

7743 

7 6 l f  

7482 

7323 

716 c

6991 

6836 

6661 

64 »  

6299
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_ I £ 5 T ^ °  i_-M AiN T E S T  OBSERVATIONS .

SLUG TEMPERA
t im e'TK>i GAUGE 

gauge
TORE

'  L . 655?.L, I ? .

5 ? .S ' i \  -
5r> dronounc* • t  *tb- l i   ̂ Pot$
V. ' -I 3 ' < .7

I f . 46
1 4 .6  b
1" .4C

. 5  112

c'2.5 i *: .e
4 . 0 -

8 7 .5  14

a; .5 i t r .

.5  16C
1 - 4 . .

1 7 1 . '
1 0 7 .8  y

I  i s r

•  -
127 .5  1
ii.-  i >i t '
IV .1 1 t .

1 if .
1 5 7 . 6  1 , 1 .

.
142 .5  ;
146 1 - .
1 4 7 .9  l  .
IbC 1 . l
15 . s  i b a .  
166 1 ,  . '
1 ' . - 1 .
16 v 19 .
i c r .5  i 1 . 
l e t  i  .
1 6 7 .9  1 .7  
17C 1 h . 
l? b  l b , .7
1 7 " . 1 * .
18 1 '  . 
m  i  ‘
1 4 7 .9  1 . .
'Pec %j: .

V .52;
' ' . ' 7 5

2 " .2 7 5

24 .•1
o * #
26 • 2 r

' - ? . 4 C

,
; j.3 <  
5(

1 ,4(

|CORR£CTEo| 'JORRKTEO jOOWCCt 
SUUG .. —  —i

SCALE
cm

LOAD

lb

KJtnjEnt srT!VUN 
c

: CORRECT ED , 
STRESS

fc *♦«,
0 0 0 0

-  .1 ' 4 .5 ' . 93
-  ' . r, n . • : 5 .167
-  • : . .1 7 . ' , : s :

' . 5

c . : y
.4  7 
.
.593
.

. .7  tv

'.5
l .< ~

.5 1 #
1 .* ”

1 .  M

1 .417
14 5 .1

i . 5 a -
i . e c r1 5 1 .  r

1 5 5 .
.

1 6 7 .7n . s r

: .?5(

1 4 . 8

.

117.51-7.
.

1 6 7 .0.

.97  ‘ .
■ ! 17 . b
3 . - .

1
. ,6 7
.2 5 0 .
. ' j ' : 1 0 1 .7

A 1 *7• I .
• . . .  <
.. 1C1. -
. 1 1 .
. 'o 0 1 0 1 .7

1.9.33 1 0 1 . c
3 .9 1 7 I E : .

: .> i ."
4 .1 6 7 10< .7
4 .7 5 t 1 0-
4 . ' ' . ‘
4 . ' y . :
4 . •

. v .  .7
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N °
T £ § t  .c b s e p 'a t  i o n s

DFfLEC wOAD ! SL.U3
-TS0N GAUGE SCALE

GAUOf
; /.

;on 30 1 5 .
3 2 , 5 ;  . ; .  j

I s t V . i - •
3 " . 1 -  .

4C .

, ' «>

— - 
rvmi SC AL£

« *w

*•>

.. : •«

41 rror.c ;r f  ' - - - I p ,  s e t  t  I n ,
42.1 ; 4 ■ * ^

:4£ 4 - . .
v . i i .
e r 6 4 .
t ; . i . : 4 .
Si
V . i

. 1 2 .6 0
P " . v  .*■

6 0 , 5 . n  . 3 6
S f . t •» . V . . 1 :
60 l e v : 1 . 1
r . f 1 • . l  .
? c . r . .
T . S 1 "" . .

‘” . 6
1 ' -, ' 4 . :

SC 11 . 1 .":

1 * V .
11 .
n  .

• V .; I t  . 6

V . i
lu C
1 0 2 . .

2 L . l
:
1 ■ .

1C. 1 .  /
i f  .  *

n o 1 - 4 . -

1C .|U £
I V .f :
IK  
1 .
V 5

.
v«5(.

-r  . 
; ( .  

• .

. ;

9 4 .

1 .  f
V «

. .  <- 
1 .  > 

.6T

< e
3 .

-  1 , 4
.

-  « *

C 4 . f ’

.1

>3F» ; rro f JftRF' T
LOAD (DfJliuf 151

. ’«REcrFn 
r- 7 «?CS*

C <  > '  v
10 '  •

. i • 

.
1 . 2

.
,  •

M
1 .

: icw c-fr̂

V> c t•

V

.
3 1
41
4 v

1 t
1

.
C  . 1  

"V . f c

.
1: , 1

.

.

.

* 5
K
5i

40
.

41

-4 , >

>-•.1
.

,
.

*- 1

8$ . 
C f.

^ f 
.*? * *

r * ‘
>e

.

- .

!<• 1 • *

7* »

1- .
H

• *

#

♦

.
•
• .
.

4 ,
. .

• • 4 :  .  •
6 .

• : .
' . r  •

€ .
.

• *

,s
1 .  1 0  •

* '
. 1
• . 4

; 1 1

.
.

•
- «# •

*• f.j*• •
.  3 ? . 4
.  - .  ■

.

.

< ©V* • •
. . 1
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-
ac divft.
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6 ei27o7m,r|
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?-------- 5--------$ 6

TiMe ,wnwurt^;

NOTK;. Wf cuX sA  f o r  o e t c r n i w t k w  or a c t u a l  h a t i  o f
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t E s r  n o  .

C A U aA A T X IN  OF W STAK TANgX iS ^

( f l

c o r r e c t e d

ST R E SS
s <X

fb /^ HI

5 .0  

1 4 .3 1  

2 2 .6 7  

2 6 .8 4  

5 4 . ^  

4 0 ,2 3  

4 b . 37 

5 ,6 3  

5 5 .5 9  

6 v .4 5

6 5 .6 2  

6 7 .4 5  

7 1 ,0 2  

7 3 .7 5  

7 6 .6 4

7 9 .6 3

STRAIN

pemrnt

0 ,2 1 6  

0 .3 3 3  

0 .4 1 7  

0 .5 0 0  

0 .5 8 3  

0 .6 6 7  

C .7 5 0  

0 .9 3 3  

0 .4 1 7  

1 .0 0 0  

1 .0 8 3  

1 .1 6 7  

1 .2 6 0  

1 .3 3 3  

1 .4 1 7  

1 .5 0 0

x  ;
. m IT..-     — -------------^

S T R A iN  DUE 

T O  REDCMNC, -

!N ETFECTS 
per am*

0 .1 5 0

CORRECTED
STRAiN

*b
percent

rO'vNOS
MOOU.US (£)

0 .0 6 6 7575

0 .1 8 3 8092

0 .2 6 7 8492

0 .3  b 8240

0 .4 5 3 8061

0 .5 1 7 7793

0 .6 0 0 7646

0 ,6 8 3 7407

0 .7  67 7248

0.86C 6994

0 .9 3 3 6619

1 .0 1 7 6632

1 .1 0 0 6456

1 .1 8 3 6234

1 .2 6 7 604 9

1 .5 5 0 5898

t i

~

*  ^ . « ■ • • •  • t

M M B H
; . v
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TES1-

e A h a M Q 0 N ^ j N S 2 « n ) v ® ^ . i ^  

e L - m t * 5 s !  m o o u l u s  (e )

™  n r
TO a «x » « , I

CORRECTED
STF '̂ 5S

Si RAIN '<w ijNM
MODULUS (C) ' 

e a^ m $ C T $
rxEfXsrrfucrt«rrft x̂enamt

8*000
1 0 .9 9

‘'. .5 :  < 
v .4 1 ? 0 , 0 9 3  

C .1 6 ?

17. 4  5 O .g i r

2 3 .0 3 - . " • 7130
2 ? . : ' . 67 0 ,4 0 7

3 f  . iC

3 6 .6 4 C.R33 0 .5 7 3

4« .5 6 ( .JO " o.e- 61 r?

4 3 .6 3 l.CK 0

4 6 .8 3 1 . 03 0 ,9 ?  7 6063

< " .5 2 1 .1 0 7 l .907

1 .2 6 0 0 .9 9 0 !

b l . i  1 1 .0 7 31 , 7  33 47: 4

1 .1 6 7@2.06 1 .4 1 7

5 2 .6 4 1 .2 4 01 ,6 0 0

■ e' V. • • .
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T ^ - '  - NV ^«CAajREM ENTS.

(A)
M ASURtMfcNT 

SLUG MOVE MEN!

due TC LEAKAGE 
/JNLV

iifP S L ..3 .sJ
T E M P

.

T
t o

MEASUREMENT OF 

SLOG MOVEMENT 

OvE *V LLAKAuf,
ONLs

(?)
MEASUREMENT OF SLUG 

MOVEMENT ul TO COMEK^ r  

EFFECT? OF LEAKAGE t

>RINC v£ N i m ^aFTLR test)
A £ m  TK r O i

TEMF 4 .  ' c  7 1, mptrature f 4 . C 0 C

.

(D)
MEASURC M f - of 

SLUG MWEMEN- 

»>' TO LEAKAGE
ONLY

AF:5A 1 (3 1

VOv ,ME ' 06FLE- T

■AUGE
FT -

1 1 , '  K f 1C r,0
l ' r '

.
4l . r : : .3 7 t

1 1 , 'T fi or

n  .&o

?  o

volume 

! SCALE
Ttwf TIME

TEMF
r.MC

smi '/me

-

4 0
16
30
4

6 c

'  .41
0 .4 '

30
; r

' r . '
1
3 . . :  u
4

: .1C 
2C . I

.
1 .

1 ,4 ^ 5
r  . 4 0

. .V ;

’ . -T

66
69 
6f  
61 
6? 
53 
64

§«
S"
6f»
tu"
70
71
72
73 
71 
75 
7 f  
77
" 9
79
a<
ei
62
83
J 4
■'b
86
87
ftp
69
90

cm mm Me tTW A#, - «rf- ■ -»»»- ■ •A
2 .7 0 oo 00 0 <X :: .
I .7C n
1 .7 0 30 .

. ( 4i .
1 . 01.54 1 00

. 1£ .
V  . 6 30 n . u
- e i 45 .

, ^ 7 6 2 00 . ~£
i 03 38 1 ‘
I f 5f .

. 46
1 .  ? f 3 Of ' . n
* .8 0 U

05 35 3C .
V ,8 7 5 4 • - 

.1 2 . X 4 or
1 . <- 15
: i . 30
1 ' 07 32 45

'  . '7; 6 CO i !

i ,v
. cA
. 7 :

i . x

- .  i *

.
1 .  .■ L 

.
1 .**

.
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S A M P l.E  C O M S O i DATE.D F * \  z ^ o t T -  O P T  ST  

TIME S T A F  “ s F  "r E S T  11 2 e  a m ’ Mf - x A  j R f  ? o  75e(

TIME E N D  ' i 12 0 0 NOON vi ' :-A L  2 0  75* C

NOM INAL 6 ,  O A M 6 E  Q Fv L  -■* 10 n

HE A V  16

■ ’AM F* * e 825 8 > . '•*

NOMINA RATE :>r S T R A  *, 0 0 0 2 5 6  - t ' v"AT

- W-A w------ r

-

■ ,

-
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DATE P E R F O R M E D  1 5 / 2 / 5 7

S A M P L E  C O N S D A T E D  F O R  z V *  a o ^ ^ R I O R  T O  T E S T  

D M E  S T A R T  O F  T E S T  e  4 6  a  m . T E M P E R A T U R E  2 4  o * C

T I M E  E N D  O F  T E S T  8 58 am T E M P E R A T U R E  24 25* c

h4 0 K ' N A L  6 ^  C H A M B E R  P R E S S U R E  2 0 l b /  SQ  in  

H E A D  O F  M E R C U R Y  3 8 $ 4  1 N V H E 5 ,  H E N E i

A C T U A L  6 H C H A M B E R  P P E  S U R E  1 8  7 5 0  l  8 /  S Q  in  

N O M H A ?  R  A  H  O f  S T R A I N  0  0 1 2  5  fNCHK y  M t T C T C



J1L U itlL. m(a) DEFQRE

0 35cn» 4. :u r 7bmmyintn 1

(b) A™tc r  Te s i  (I)
.  * ' %lin

‘P  10-875 mny,̂ , 1 lKH5 *'^rn 
mirymmi 0 6; 5  cm

H " -* *

E3T (cl(dj AFTER

* 2 37i inrymidO £? Cm

0UE_TO j& WQ F J& S S  _QF SLUQ w g y g ^ N
^lfyDLC_$riIHY

04 5 ' , * 4  mnt/OW41 5 i St*3 mm <3 801o 4̂ 6 cm

5 jl*.

De FL ECTlbMjLi^- V - i

FIG 3 6
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T E S T W 4 . R A T L  d F  S T

(P) CM..SRATEP iRATF Q E _ S m a

ee

i w 150 dive.

C QQAt:

3Z>i*

5------- 1--------5

RATT (IF" STRAIN DURING TEST fa. zoiyStln )

-  15 533 divytnm

o

,4"lO»27b
J5L. - .4  0 0 0HTsSoila divs. o ob> ->-<!'/'f  iln

( i  4 0 ^  17 3 ) - - -̂>,0*

tit! 'H TIME (MlNUTESl

! • - 1 ;•
— "

S 4r r
-t r

■- >-t • ■
■ i i

► -i : i ". • \ 1

M i

FIG. 37
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J £ £ L J 6 £ 1  

. C ^ U L A T T O N O F  LNSIAhJANEOtJS VAIJJE5

O F _  Y O y ^ S .  M g C K A t i S X E l

c o r r e c t n >  

s t r  :sc
s a

STRAiN

’M It-n erft

7 . 4 6 C . 63

16.  6 v ,  67

24 . 12 . - 5 0

3 1 .1 0 0 . 6 3 J-

3 9 .7 5 C . '1 7

4: . -  1 .

5 3 .3 7 1 .0 7  3

5- . 6 5 l . l i ?

6 4 . - 2 1 .2 5 1

6 9 .1 7 1 .  7

1 .4 1 7

7 5 . J f 1 . ;

7 6 .9 6 1 . .

8 0 . c 3 1 . 6 6 7

62 .2  5 1 .  50

6 3 .1  , 1 .  33

6 2 .6" 1 .  '17

6 3 .9 9 2 . 0 0 0

- 4 -

STRAlh X jf

To aa>DtNo - 
! i* EtrecTs

v .  bOO

consfcrED
strain

=b
p c * r< trn t

0 . 0 8 '  

C .167  

0 ,21 

":

0 . 417

.

. $ - 3

0 . 8 6 7  

.750

.317

1 .0 0 0

1. (  - 4  

1.1' -7

1 . - 5 0  

1 .  533 

1 .417  

1 . 1  '

YOUNx,$ 

M0IX8.US £) 1 
= %
bN

5470

9916

5646

533

9532

9174

9154

8323

6629

829 i

7956

7596

7291

6986

6f.7?

6241

5905

5542
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DATE PERFORMED i o / 1 / 5 7

SAM PLE CONSOLIDATED FOR 5**"*PRIOR TO "EST

TIME START OF TEST: a I ISP *  TEMPERATURE 24 o“C

TIME END T  TEST 4 / 4 3  p m  TEMPERA! RE 2 4  oC

NOMINAL 6 ,  CHAMBER PRESSURE i o u b / s q ’n  

HEAD OF' MERCURY ie -nches,  HEN i

ACTUAL 6 ,  CHAMBER PRESSURE d 82 5 i . b / s q  -n  

NOMINAL RAT h; QF STRAIN 0 012 5 i n c h e s /  m in ^- i
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T K Sr  ^ v A / ' L ^ K A G E  MgASyREKCNTS.

(A )
m e WENT OF 

Sir'S MOvEMllKT 

DUE t o  LEAKAGE

W ' * *  - W  ;
TEW *.v ,", £)CC

I
timi 4 /2(  r . r » .

riMf

•rv

VOLUME

B P .75  
2 2 .7 2 5
2 2 . 7 0  
22 ,7C 
22*70
2 2 . 7 0  

. 6 7 5  

.
2 2 . 6 5
2 2 . 6 5  
22*625

.
2 2 . 6 0  
2 2 . 6 0  
2 .6 0
88 .5 75
2 2 .5 7 5
2 2 . 5 5
2 2 . 5 6  
2 2 . 5 2 5  
8 2 . 5 0

1
MEASo-WFMOrr of

SLUG MOVEMENT 

DUE TO l i’JWAuE 
ONLY.

« 2 » - . 2 t s r C X j
T E u p  F 4 . r o c

TtM# 4 /4 5  . * .
—   +.•«**

VCNGMt.

to
MEASUREMENT t«r s^.UG 

MOVEMENT DUE TO COMBiKD 

EFFECTS OF WEAK AC# L 

>»»?NDLE LNTRY (AFTER TEST) |

( P )
MEASUREMENT OF 

SLUG MOVEMENT

OUT TO ’JEAKAGC 

ONLY

TtMPtMrvME f'4 . : 5C 
f-MF 4 / : .

TIMF

**w

D E F i J t r ; VCXJUME

GAUGE S C A L E
TtM E

1 .
I T . 976  
1 7 .9 5  
17 .9Y5 
1 7 .# 0  
1 7 . 9 7 5  
1 7 .6 6  
1 7 . 2 9 5  
1 7  ,  SC' 
1 7 . — t 
V’ .75  

11"*725 
1 7 .  7<,

1 1 7 .  67 L 
] 7 . F f  
1 7 .6 9 5  
17.61  

7i;
, 1 7 . 6 6

1 7 . r s

o o

15 1 7 .  -
6 6

;  . s c  

.
3.3C

3 .  9 0
4 . 2 5
4 .  ec
4 .9 25  

.
5 , 6 a

.
6 .31

7 . 0 2 5  
7 .5 0  
7 . 9 0  
8 . 7 5  
8 . 7 0  
9 . 2 0  
9 .6  
9 . ( 5

1 0 . 2 6  
I f  . 675  
1 1 .1 0

3 1C

3 59

4 46

7&
7 7 . 5
80 ;
8 2 .5  
HE
8 7 . 5  
SK
X  . 5  
96 !
9 7 . 5  

IO C

106 
1 0 7 , f
110

1 1 .4 2 3
13.7 : '  
i r . 2 7 5

.625  5 32
1 2 . 9 5
1 5 .3 0
4 3 . 6  
1 4 .  i
14 .40
1 4 . ^
1 5 ,
1 6 . 4 7 6
16.0. '
1 6 .4 0  
: ( . T ? 5

6 18

7 03

1 7 .1 5 7 61

TIME

mw a#< ‘T u r .  ■ w r .

0 00

2

I f
1 6 . 6 7 *

I :  . 6 6
1 6 .6 2 5
1 6 . 6 2 6  
1C . 6 0
1 .  " 5  
1 5 . 6 7 ;  
1 6 . 6 5  
1 5 .5 2 5  
1  >.
1
1 6 . 4 7 5
1 5 . 4 5
1 5 .4 5  

.
1 5 .4  
. ' . ' 7 .
I f . ,  3 7 6
' .  b
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7,7 D i s c u s s i o n

A stu dy  1 tht r e c o r d  d d s t r fo r  e s c h  t e s t  -•’hows t h e t  the  
v s r I s t i o n  xn—t ' tino_ • nr 1 le th e n c l o s i n g  wooden box wcs in -

i i T i A  b e -
38 s e e .  - 1 ' 1 o■ uo. ' r s  th-  t  t h e  t e s t  s e r i e s  as  a whole was con­
duc ted  w i t h i n  t- niner- tur- r -  n r  f  2 0 .7 5  )C -r7 .5 °C ,  i e . ,  o maxi­
mum v a r i a t i o n  in t e s t  t emper -  tur.  be two ■ n any two t r s t s  o f  6.75°C  
(Tes t s  I  .1 ' .nd K . 6 . )

The a c t u a l  time a l lo w e d  f -p  c o n e  l i d a t l o n  in  the t r i a x i a l  
t e s t  c e l l  was In • a oh ca se  v ry c l o s e  t o  24 h- i irs  i f  not e x a c t l y  
so,  e x c e o t  in tu e  cos-, o f  1 s t  N .1 i n  which c o n s o l i d a t i o n  was 
allowed fo r  o n l y  2 2 h r s . l 5 m i n .  H waver,  t h i s  probably  had very  
l i t t l e  b e a r in g  ( i f  r ny) on th- r e s u l t s  of  th e  t e s t s . '  The t e s t  
samples were aun^r n t l y  s dry in  e a ch  c a s e , t h a t  no n r i s t u r e  
was over  f  -und i n  t h e  b^wl b 1 w th- open drainage  cock a f t e r  
the c o m p le t io n  f  c o n s o l i d a t i o n .

Fr or the rr. i o f  ir o r.t n t  r ' - sur y:t s t- ken,  i t  appears th e t :

(a) over the  d u r n t i  >n o f  th  t e s t  s e r i e s ,  (which l a s t e d  for  about
4 v> ks  e x c lu d ir .  th  11m token f o r  t r i a l  t e s v s ) ,  th e  i n i t i a l  
m o is tu r e  c o n t e n t  o f  t e s t  samples d e c r e a s e d  in  va lue  from  
about 2.5:1 t o  0 , 5  , th u s  i n d i c a t i n g  t h a t  d ry ing  out had been  
t a k i n g  p l a c e  i n  t h e  l a b o r a t  ry  w h i le  h a n d l in g  the  b lo c k  sam­
p l e .  The v n r l  us v lu  s o f  i n i t i a l  m ois ture  c o n t e n t : time have 
been  o l o t t e d  ( F i g . 53 ,  Aop- nd ix  IV) and so m to  i n d ic a t e  th a t  
the  r a t ;  o f  d o c r e a s e  in  m o is tu r e  c o n t e n t  was approxim ate ly  
uniform  iu r in  t h i s  p e r i o d .

(b) th e  f i n a l  ( a f t e r  t o s t )  m o is tu r e  c o n t e n t  o f  t e s t  samples was 
always s l i g h t l y  g r e a t  r than  th  co rr esp o n d in g  i n i t i a l  mois­
ture  c o n t e n t . In :nch c •- s t h i s  was probab ly  m ain ly  due to  
l eak age  th ro u g h  the w a l l s  o f  the rubber membrane e n c l o s i n g  
the t e s t  ssmpl , as  r. sp c l  1 p r o v i s i o n s  were made to  pre­
v e n t  t h i s  from h a p p e n i n g . An -'ddltior..  1 cause may have been  
th- t sc me f  t h  m i s  tu r  e a d h er ing  t c  the ? i r f a c e  ol the r u o -  
ber membra no r f t  r t s t  w a s  imported t the sample on removal
o f  th: membran . I t  Is r  r e l y  p o s s i b l e  t o  prevent  t h i s  i r o n
h a p p e n in g .  I - d o  XX. . ipncndix  IV i s  a summary in  ta b u la r  
form f  the m I s  tu r  c o n t e n t  b e f o r e  and a f t e r  t e s t  o! each
t e s t  s a m p le .

Regard ing  the V- td R- t l -  ' nd R grho f S^ t u r - t p n f l | ’-hss
V)

the dat- o f  the tt i t  n Fir . t ->, ^r)! 1 n * x • •
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on 
I t
urve 
t he

In pummrr ls t  ii f o rm  n o l e  IK,  S e c t i o n  8 , 2 .  In t h e  seme S e c t i o n  
t hese  r e s u l t s  r.s we l l  ng t he  f a c t o r s  e f f e c t i n g  t he  r e t e  o f  l e e k -  
rge f rom the  t e s t  c e l l  or- d i e  c u r b e d  i n  more d e t a i l .

The s t r -  • o t s t r r - l n  c u r v e  r  n- r - l l y  show - w e l l  d e f i n e d  l i n e a r  
ppnge wh ich  commences 11 o r  c l c n  t o  t h  s t a r t  o f  t he  curve  depen- 
dIn*- on th< m r g n i t u  dc o f  t h e  t  d l i n e -  i n  e f f e c t s .  Some ment io r  ‘ 
a b o u t  " b e d d i n g - i n "  f f o o t s  i • l r  dy m de i n  s e c t i o n  7 . 6 .  :
„,pg m e n t i o n e d  t h a t  th- c o r r e c t e d  s t a r t  o f  th- s t r e s s ; s t r a i n  ci 

5 o b t a i n e d  by p r o d u c i n g  t he  -r,n n r o x i m r t e l y  l i n e a r  o o r t i o n  of  —  
curve b ckwards  t o  ini  r  ct  t h  s t r -  in  a x i " . I n  o r d e r  t o  d e t e r -  
mln t he  o o i n t  a t  which  n r e p o r t  i on-r-V ty  b t w< n s t r e s s  • nd s t r a i n  
e r a s e s ,  i .  . ,  th-  nd o f  t 1 i n  ' r  r a n g  , th- curve o f  Young ' s  
Modulus v vs us s t r ;  1 n w* <? o re -pa r ed .  T h i s  c u rv e  I s  c o n s i d e r e d  t o  
serve  ~s • v e r y  u s  f u l  gu* 3e t o  t h e  s e l -  c t i o n  o f  the o o i n t  men­
t i o n  1, s i n e  , w h i l e  s t r -  nnd s t r -  I n  a r  p r o p o r t i o n a l , Young ' s  
Modulus h " c o n s t a n t  v r lu- ( i n d e p e n d e n t  o f  s t r a i n ) ,  and t h e r e ­
f o r e ,  und r  t h  sc c o n d I t t  ons , the cu rve  of  Young ' s  Modulus v e r s u s  
s t r r *n i s  s h o r i z o n t a l  s t r a i g h t  l i n e .  He nce , i n  t h e  i d e a l  c a s e , 
the - t r a i n  t  w h i c h  th< Yo ung ' s  Modulus I s t r a i n  curve  s t a r t s  t o  
? l o r  downward f t  r  t h  I n ! t 1-1 h o r l z o n t - 1  s t r a i g h t  l i n o  p o r t i o n ,  
d e m a r c a t e s  t v p o i n t  - 1 wh ich  p r o p o r t i o n a l i t y  be tween  s t r e s s  and 
s t r a i n  c e a s e s ,  i . d e m - r c s t i  - the end of  the l i n e a r  r a n g e .  - he
r c t u r l  p l o t t e d  cu rv  s , ho-  v< r , show t a r t  t h i s  h o r i z o n t a l  s t r a^gn t  
l i r e  p o r t i o n  o f  t h e  Ide  1 Yo ung ' s  Mo d u lu s : s t r a i n  cu rve  w s  se ldom 
r J " f ' C t l v  r  a l l s u  : .  K v r t h  l e s s ,  t h e s .  c u r v e s  were oj c o n s i d e r s -  
b l e  a s s i s t a n c e  i n  j u d g i n g  by c a r  f u l  i n s p e c t i o n  where  t h e  l i n  y  
range  cc sed  i n  e a c h  c s . Th p o i n t  e v e n t u a l l y  a e c - d e d  on,  
shown m a r k ' d  by t h e  1 t t  r  _c_ •

eacn

f°  l l u r e  c o n d l t ■o n s .
rit* ^bpdclln^—  ̂ . r e c t s ,

b s h e e : ; :
e r a s e 1 f l u i d  n o r  o u t  o f  t h e  t< - t  «

the  .................. -
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th-' b e d d i n g - I n  Dt-.riod,  t h l a  1- t t  r  c f f  c t  outv .Itrhs t h e  combined 
e f f e c t s  o f  en  l n l t l - 1  s m - l l  s - m p le  c o m p r e s s i o n  end l e e ke g e  f r o m  
th( t o s t  c o l l  ( w h ic h  b o t h  t - n d  t o  c u s ,  f l u i d  f l o v  i n t o  t he  t o s t  
c e l l ) , ' nd r  ;s u i t s  i n  r n e t t  f l u i d  f l o v  ou t  o f  t h  t e s t  c o l l  i . e .  
i n c r e r - s i n f  s l u g  s c - 1  r  • din.  s end h o n e  th- i n i t i a l  upward t r  nd 
of the curvo  .

S u b s e q u e n t l y ,  how v r , wh- n t h  t< s t  s e t - u p  i s  f i r m l y  bedded  
down, '"•11 t lv  ' M1 i l o -i! n r  i s  t  k en  by the t o s t  somple c a u s i n g  
i t  t o  cornpre- s  c o n s i d .  r - b l y  - nd e t  t he  seme t ime s e v e r e l y  r e s t r - t n -

soon f'S t h i s  h a p p e n s ,  t h e  comb i n  d f f  c t s  o f  sample co mp re s s i o n  
nd lof ik^ge f rom t h e  t e s t  c 11 a t * r t  t o  ou tw e ig h  t he  e f f  c t  o f  

sp i n d l .  e n t r y  i n t o  t h  t- s t  c 11 ,  nnd t h u s ,  r e s u l t  i n  <• nt fct i n ­
f low o f  f l u i d  i n t o  t h  t :’t  c e l l , 1. deer-  »s i n g  s l u g  s c a l e
r e a d i n g s  end  hence  t h  coir- no m- n t  o f  a downward t r e n d  in  t h e
curv and t h e  f o r m a t i o n  o f  t p pk obs rv d.

Th< argument  p r  n t  d bov- i s  s t r  ngth- nr d by t h e  a c t u a l
c a l c u l a t i o n  o f  3'" mpl D i l a t i o n  (6 . / V ) d u r i n i  t i  s t  ( S e c t i o n  8 . 5 ) .
Th se ca l c u l a t i o n s  show t h r t  ov r  t h  bodr. i t  - i n  r r ng- , sample 
c o m p r e s s i o n  l i  s m a l l  comn< r  d w i t h  -ubs  qu<nt  s r ^ p l e  co mp re s s i on

.
cf  S'-mpli D i l a t i o n  f o r  : .;t d o . 4 . )  Th p ronounced  pe ak - sh a pe d
b e d d i n g - i n  • ff-. c t  woul  1 t h u s  occu r  i n  c • s- s where  t h e  e f f e c t  of  
t h  i n i  t i '  1 ) 3vane  o f  t h  l c r- t ing  sp i n d l -  i n t o  t h e  t e s t  c e l l  
cons Idi r r b l y  xc i s  t i  co co s  i t  f f  c t -  c aus ed  by sample com- 
or  s s ' on and 1> • >' * . T h i s  i • p r o b a b l y  on ly  p o s s i b l e  In  t h e  case
of an i n i t  V 13 y v- -  l o o  1 y - d i d  r p l  .

v n t  1 on was p r  v i o u s l  ' rr.nde ab o u t  the  p o s s i b l e  _ —1—2±_

of s t r ' i n  o b t r i n a i  f r o m  the c a T i b r a t i o n  of  l ondVnr  . nd i e  en  ^ r -

t e  t h  v h u  e = r ' r  i n i - t v  , r - t  O f  s t r j i n .  o b t r t n o d  H  t h e

wit!  d c r  - :■ in-" ch  mb r  n r  1

a p o i n t  c o r n  ' n o n d i n -  • p p r o x i  l ' rr,; b nom-non i s  r e v e a l e d

comm nc « n t , i n d i c a t i n g  a n- g > -  - ^ ; r f .p id  i n c r e a s e  i n
r i n g  t h i s  p e r i o d .  I n  c o n t r  " t ,  t h  - . c , i t  w i l l  a l s o  be

s t r ,  i n  s t u n d l l y  i n o r  s s ^ ^ 1 1 ,  ' ' l i b r  - tcd  r a t e  o f  s t r a i n .
14- ^ 4- ^  4- . v.  t-.bn v  l u - .  o l  t h e

i s . /
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bedding down 1 > e n r o l  t  ,.nd
f u l l  nt  ov e rc o m in g  t h  r  s 1 s t - nee  of  t h e  iv-mnle t o  d c f c r m r t l  on?
which,  / r r ’' ; r‘ ' 'n ns  to  b'  e. m xlmum. The sub se qu en t
s t e - d y  I n c r .  ' s  I n  t h '  ^ c t u ^ l  r  t  o f  c t r ,  I n  I s  due t o  -= Kt3*dv
Jocr ,”  i n  t h .  v  l u -  o f  Youn " o i u l u r  (See Young ' s  Modulus :
S t r s i n  cur-v ) .  *h a c o n t ' n u  r, u n t i l ,  e t  sample  f a i l u r e  the 
nfite of -O in -i - ' 1 • in  t  1 y t h  SRirif ps t he  c&lxbi**' t e d  r*^t * 
of p t m i n ,  w h i c h ,  n o t '  o l y ,  wr-  d- t rrr.lm i  f o r  tb  c o n d i t i o n  of  
l o r d  inf* 3 p l n d l  " d v - n c l n r  i n t o  t h  t  - t  c< 11 **f a i n s t  t h e  r e s i s ­
t ance  o f  t h e  ro.l v ^ n t  c ’u r i  r  pr- <=sur- o n l y . The d i s t u r b i n g  
t hough t  ' t h-  t  the- t  " t  ' W V i n t en d -  d t o  have been  c on du c t e d  
qs t '  i t ;  s u b j e c t  t o  s t r ■ ! n c o n t r o l .

F i n a l l y ,  I t  i s  n- c e s s 1r y  t o  c o n s i d e r  r e a s o n s  f o r  t h e  oeeks
.

The bf s i c  cVuso o f  t h i s  "h- n r  -- n n i s  th< she no of  the s t r e s s  ; 
s t r a i n  c u r v e  • C' r  f u l  I n s n - c t i  n shows t h f t  w i t h i n  t he  a cc e n t e d  
e x t e n t  o f  t h e  H r  - r  r  - nr- o f  t h  s t r  s : s t r *  in c u r v e , t h e  curve

. .

.

curv< cf Y< u n g ' ;'.o h i l u s  : >tr I n  w  o r - i p s r J  by c n l c u l n t i n g
. '  . •

working f r o r  p o i n t  tc  p o i n t  c i on  * t h  curve  bu t  a lways  f rom the  
s t -  r t  o f  t curv-  , vh i ch  i n  t. ' c s , i s  th-: t o r r e c t e d 1 s t e r t

•
shep* 1 curve  - nd t ■ ' = s c* it modulus  m t hod  of  c c l c u l e t i o n , the 
r e s u l t  i s  cl* y $ p 'V - •• • -,-1 v r r  ’• t ’ n o f  You** *8 Modulus .

I t  I s  c o n s i d e r e d  t h - t  t h e  s l i g h t  S-shep-  of  t he  curve  i s  
rt  i t s  low r  n i r-rc-l due ho t h  - i n c l u s i o n  of bvd o i ng -  i n  e f -
f  c t s ,  en d ,  1 1 th-  u o o e r  * n d , du* t o  e n a t u r a l  s l i g h t  cu rv i ng

:

‘
S t r s i n  curve t o  t h  l e f t  o f  l t - i  oe* k would p r o b a b l y  hsv«  been 
-u ch  n rr- r  h o r i z o n t  1 nr * r  by - o u l d  h r ve conformed e . o s c r

'

I n  n i l  c " . s  low r  th. n t> c o r r e s p o n d i n g  p« ?k v a l u e s  c-f l*.an£ ■

mnxlmum v  l uo  obt -  ’ n» - l< by th-. ot r  r  ;v •

( t he  c o r r e s p o n d i n g  p v ■ lu< b< n- 1 not .  I p
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CHAPTR 8

R!7 DUCT TON QD TEST RESULTS AND THE DETER*. I  NAT ION 
__________________ OE POlooON TS RATIO

8.1  In t roduv  b l n n

He f o r e  the  o v r l u a t l o n  o f  P o i s s o n ' s  R r t l o  f o r  e cch  t< s t  cen

some i r o o r t ■ nt f r e t  o r /  r' 1'  t i n , -  t o  the .. vi lur  t l o n ,  some of  which
.

in St cfclons 6 .5  , 8 ,  5 •>n i .4 h- r-. • f t  r .

.

F or  t h  v l u ' - 1 1 on o f  po i  • on* R 11 o , t h  r ^ t  o f  s l u g  
movement due t o  1 •• rd-  / c  f r om the  t  s t  c- 11 d u r i n g  ■ c t u  tl t e s t

.
mer surt  ment  c nn o t  b n T d i r  c t l y ,  Inci  I t  I s  n o t  p o s s i b l e  
to i s o l e t t  th< e f l  set « o f  :Auo mov m.-nt dui t o  e n t r y  o f  t he  l o a d ­
ing  so i n d i e  i n t o  t ho t- st c -1.1 end oh'  r r  In volur*'. o f  t h "  t e s t  
s '-r.pl d u r i n g  t n .

To enab le  aotot lde« o f  t h e  r '  t o  o f  I t  ' Urge d u r i n g  ' c t u '  1 
t e s t , t h e  o n l y  c l r c u m s t *  nc- i und r  wh ich  s l u r  r o v e r - n t  duo t o

■

cu m s te n ce s  we: l i k e l y  t o  t d i f f  r  n t  t o  t h e  r a t e  o f  l eakage
occu r  r  1 n r  u n d e r  t h e  11s t u r t  t c 11 con i t :  on: of  -m f_E‘- ,f..-—- y L l » 
r f u r t h e r  I n d i r e c t  r.< * ••-•irer.ent c." t h  r e  t o  o f  1 c e k r- ge w ̂  r. m- • -« 
f rom t  s t  w h i c h  I t  wcr h c o e i  s tmul  t  d th^ d i s t u r b  : c e n  
d i t i o n s  o f  r n c t u ' . l  t s t .

s t u r b o d  c e l l  c o n d i t i o n  o f  • ' c t u    _L-

r  s p i n d l e  i n t o  t h e  t o s t  c e l l ,  i s  f i

From t h e  d o t ,  shown In  t h e  T o b i e s ,  I t  I s  e v i d e n t  t h s t :
f /inf, t o  l e r k a g o  m e a s u r e d  imme-

> 8 ; . A , . n ,  h w r  than
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T A B U L A R — IX—QE— AU,— LEAKAGE MEASUREMENTS

TABLE tx

a

“ !

g  z

1  ?

n  cl'

i l

i t

NOMINAL
RATE

OF
STRAIN

Intr* vmim-N

OBSERVED SLUG MOVEMENT DUE TO 

LEAKAGE ONLY UNDER 

STEADY CELL CONDITIONS.

c a l c u l a t e d

SLUG 
MOVEMENT 
DUE TO  

SFINDLf 
e n t r y  o n l y

= N

<™>vJ>v deflect

OBSERVED 
SLUG 

MOVEMENT 

DUE TO COM 
BINED EFFECT

OF LEAKAGE 
& SPINDLE 
ENTRY -M
inwi *v deflect

" "  ........." I

CA ©RATED 
RATE 

OF 
5 STRAIN

* S

irKhes/mmut t

b e f o r e  
TR,A XIA L 

T E S T

m r mNlut 4

AFTER TRiAXIAl  t e s t

1. 2

nm 'mnvt#

*+--- ___»
i 3 0 0  0 0 2  5 6 0  3 2 2  8 0 4  S 0 0 1 6 1 4 0  1 7 1 0  0 0 2  5 5  5

—-----
< 2  6 6 7 ("2 00 (”0  2  5 0

3 20 0  0 0 2 5 6 I 5 4 S * oo 1 6 1 4 0  0 0 2  5 4  4
. 2  1 4 ( 2  33 ( .0  333
4*-----

6 10 0  0 0 2  5 6 0  6 7 5 0  9 4 7 0  5 0 1 6 (4 1 112 0 0 0 2  5 0 0

4# T o  9 ____ --
2 30 0 0 1 2 5 1 2 7 4  0 0 V 1 6 1 4 1 1 3 6 —

5 2  36

1*909 __
4 2 0 0  012  5 0 ft 5 0  8 7 5 2  5 71 1 6 1 4 1 3 6 3 0 01262

2  0 0 0

.___ ___ e .
5 to 0  0 1 2  5 0  5 0 0 1 0 0 0 0  7 0 0 I 6 1 4 1 531 0  0 1 2 7 0

NOTE THE uAXrwUM VALUES OF S u JG  MOVE WENT DUE TO LLAHM3L FOR EACH TEST, AAE 
SHOWN O O ER LIN ED  IN RED

DETERMINATION OF SLUG MCaCNCNT DUE TO LEAKAGE ON U  UNDER

TEST

number

M 3 5  1
OBSERVED 

SLUG MOVE -
CALIBRATED

MENT DUE R A TE

TO COMBINE C OF
EFFECTS OF S T R A IN
LEAKAGE ft

SPINDLE t *
TR r I.*  i«fle.i me*

mrr tiv .le l'le . t

I

3

6

2

4

s

6  173 

0 333 

III 2

I 138 

I 3  6 3  

I 531

2  3 5 5  

2  5 4 4  

2  3 0 0

12 5 0  

12 8 2  

12 70

3ELLL
HENCE 

SLUG 
WCVEMENT

o u E  r o c o M i
BINED

EFFECTS OF 
LEAMCC 1 

SPINDLE 
ENTRY 

-M  X S 
a <1
nw "wivl#

N *

CALCULATG CALCULATE:

0  4 4 2  

0  M 7  

2 7%0

14 2 2  3 

17 4 7 4  

I 5 4 4 4

SLUG MOVE­

MENT ChJE 

TO triM D LE 

ENTRY 

ONLY.

tyn d«0«t

I 6 1 4  

16*

r  oi4

I 614 

I 614 

I 614

HENCE

SLUG MOVE 

MENT DUE 

t o  SHND<_£ 

ENTRY

ONLY.

i C N ^
RESUL­
TANT
SLUG 
MOVE­
MENT

OUE TO

1 £ > M C I lE M A u t i  fcALr UN-
*N  X s
s h

im «rnw(*

4  1 2 4

4  106

4~ oT 5

2 0  I 7 5  

2 0 691 

2 0  4 9 8

MAX 
AAA4 06

SERVED

SLUG
MOVE
MENT

b u E  TO

DEF DIS­
TURBED 
CELLCOM
cxnoNS* <1 * *

4 3 6 6

-» ■ -
3  2 5 8

1*255

UNOEP
STEADY
CELL

tCONDI
T .JN S

nw,,w«n><i

4  5 0 0  

2 6 6 7  

0*94 7

5 9 5 0 5 2 3 8 0  712

3 217 2*571 0  6 4 6

1 0 5 4 I 0 0 0 0 0 5 4

o- d

0 0 6 6  

0  5 9 2  

0  3 0 6

*  NOMINAL RATE OF STRAW USED HERE, AS CALlBRATLD RATE OF 5TRAN WAS
DETERMINED FOR THIS TEST



TABULA;>— SUMM/y < J ";F— ALL LEAKAGE MF a ĵ

TABLE IX

NOMINAL OBSERVED SLUG MOVEMENT DUE TO CALCULATED OBSERVED
CALIBRATED1 ,9 RATE LEAKAGE ONLY UNDER SLUG SLUG

a
n  tc-j"0

OF
STRAIN.

STEADY CELL CONDITIONS. MOVEMENT
DUE TO

MOVEMENT 

DUE TO COM

RATE

O f

T
E

ST
7V

SE V £
BEFORE

TRIAX1AL
T E S T

,om f»Ti/>vtv

AFTER TOAXIAL TEST SFIKX.E BIFED EFFECT$  STRAIN
* 5

Int. v, vmt/Tuti 1.

•»"V
2

nm Hi nut*

C.N I RY ONLY
-  N

■w/div dffiert

La LJLAnAk>t.
A SPINDLE 
ENTRY = M
•fim .m deflect

wcbes/mmutc

1 3 0 0  0 0 2  5 6 0  9 2
i#

2  6 0 4  5 0 0 1 6 1 4 0  1 7 3 0  0 0 2  5 5 5

3 2 0 0  0 0 2  5 6 I 5 4
i 2  6 6 7  
S i 0 0  
. 2  3 4

( 2  0 0  

( 2  3 3
F 6 I4

fO  2  5 0  

( .0  333
0  0 0 2 5 4 4

6 10 0  0 0 2  5 6 * 6 7 5
<#---
0  9 4  7 0  5 0 1 614 7ti2 0  0 0 2  5 0 0

2 30 0 0 1 2 5 *  2 7 4  0 0
V e t
5 2  3 6

1 0 1 4 1 1 3 6 —

4 2 0 0  012  5 0  8 7 5
1 9 0 9
0 6 7 5
2  0 0 0

2 S 71 1 6 1 4 1 3 6 3 0  0 (2 6 2

5 10 0  0 1 2  5 cTsoo 1 0 0 0

. . .  J

0  7 0 0

■ .........................................

1 6 1 4 0  0 1 2 7 0

N O T E  r x  m a x im u m  VALUES O f S i-u c  MCVt.MF.NT o u t  TO UAKAtiE FOR L A O  TEST. ARE 
SHOWN UNDERLINED in  RED

DETERMINATION O f _ SLUG M QCMEMT [XC TO LEAKAGE QNLT uNDER
D IS T U R B E D  C  E L L  C O N D IT I O N S , A N D  C O M B E R  I S O N  W IT H  N^A XiM UM  ___

O B S E R V E D  S L U G  M C N E M F N T  D U E  T O  t E A K A C f  L fsD E P  S T ^ tT E L l. C - J f i J T O N S

TEST

NUMBER

I

3

6

2

4

5

M =

OBSERVED 
SLUG M O V t- 
Mt NT DUE 
TO COMBINED
EFFECTS O f  

LEAKAGE K 

SPlNCXi LN-
TR <

mm liv ilefiv i.

— ' "W
0  3 3 3

1 II 2.

S 3
CAUBFtATEO

RATE

Of
STRAIN

11 s < »*n

HENCE 

SLUG 
M C M X tN T

DUE TO COM
B I N t  D ) T 0  f

ENTRY

N * tm .its .kr► Uct
-  ( X

Mu*’ '*mtvi •

I 130 

1*3*3

I 531

2 555 

2  5 4 4  

2  5 0 0

12 5 0  

12 0 2  

12 70

N *

CALCULATE: 

SvUG MOVE­

MENT t> -€

0  4 4 2  

6  0 4  7

2  7%0

14 2 2  5 

17 4 7 4  

19 4 4 4

I 9 1 4

I 0  14

f  > 1 4

I 614

I 614 

I 614

X N C E  

CALCULATEI: 
SLUG MOVE 

M f NT DUE 

TO SMNDLE 
ENTRY

ONLY

RESUL­
TANT
Sl u g  
m o v e ­
m e n t

DUE TO

«N  X 5 
r b

•>*1 m-nut*

4  1 2 4

4 100 

4  d T s

2 0  I 7 5  

2  0  691 

2 0 A 9 6

HENCE. MAX - 
MUM OB

SERVED

SUG 
MOVE­
MENT 

DUE TO

DEROIS
TUBBED
CELLOON
-OITIONS • g b tv

4 5 6 6

3 2 5 *

f 2 3 5

5 -9 5 0

r i r ?

I 0 5 4

UNDER
STEADY
CELL

CXXDI
T^NS

■yvn wi.<<

4  5 0  C 

2  6 6 7  

0 9 4 7

L 2 3 0  

2  571

Tobo

w

w

0 0 6 6

0  5 9 2  

0 3 0 0

0  712 

0  6 4 6  

0  0 5 4

*  N O M m . r a t e  OF ST mL  USED H ER E ,A S CA..RRATED r a t e  o f  STRAW WAS NOT 

DETERMINED FOR THIS TEST
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