
CHAPTER k

results

In  th i s  chap te r th e  experim enta l r e s u l t s  are shown by graphs and 
ta b le s .  I t  i s  arranged s tep  by step  from the d a ta  obtained e x p e r im e n ta lly , 
th en  follow ed by the  r e s u l t  ob tained  from the method o f c a lc u la t io n  as 
shown in  appendix A u n t i l  th e  shear s t r e s s  com ponents and t o r s io n a l  
s t i f f n e s s  are found and compared w ith th e  a n a ly t ic a l  r e s u l t s .
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l a b i é  1 « B o u n d a r y  p o t e n t i a l  o f  s q u a r e  s p e c i m e n

F y V X y V X y V ' ไ r y v  1
0 .2 10.0 .009 5.2 10.0 2 .8 4 10.0 0 .2 .086 10.0 5.2

i9 7 2, ;
0 .4 it .168 5.4 I « 3.03 II 0 .4 .098 tt 5 .4 :2 .9 4
0 .6 II ,132 5 .6 i ?î 3 .2 2 II 0 .6 .117 II 5.6 3.161
0 .8 ii .077 5 .8 II 3.43 II 0 .8 .145 » 5 .8 3 .3 7 ;
1 .0 î? .112 6 .0 Iî 3.64 îî 1 .0 .180 If 6 .0 3.60

1 .2 If .252 6 .2 II 3 .8 4 น 1.2 .-223 Iî 6 .2 3 .8 4
1 .4 พ .284 6 .4 II 4 .1 0 iî 1 .4 .274 îî 6 .4 4.09

1. 6 U ...260 6 .6 I îî 4.34
'  ■■■ I? r — 1 .6 .333 II 6 .6 4 .3 4

1. ร" II .372 6 .8 I? 4 .5 8 Il 1 .8 .399 il 6 .8 4.61
2 .0 II .485 7 .0 îî 4^82 Iî 2 .0 .474 II 7.0 4.88

2 .2 tî .513 7.2 15 5 .1 8 Iî 2 .2 .556 II 7.2 5,16

2 .4 พ .561 7.4 îî 5 .4 8 II 2 .4 .646 น 7 .4 5.44

2 .6 îî .653 7.6
โ1

II 5 .6 8 ท 2 .6 .744 il 7 .6 5 .73
2 .8 il .850 7.8 II 5.91 iî 2 .8 .848 iî. 7.8 6.04

3 .0 II .937 8 .0 „ 6 .2 8 " 3 .0 .963 tî 8 .0 6 .3 4
3 .2 H 1.011 8 .2 îî 6.70 I! : 3*2 1 .084 ท 8 ,2  J 6 ,66
3 .4 Iî 1.192 8.4 II 7.07 iî ; 3.4 1 .213 II 8 .4 6*99
3 .6 Vî 1.436 8 .6 il 7 .2 8 ท ! 3 .6 1 .350 îî 8 .6 7.32

3 .8 îî
1.615 8 .8 II 7.55 1. ! 3.8 11.495 II 8 .8 7 .6 6

4 .0 Iî 1.7.48 9.0 II 8.03 îî I 4.0 ! 1.648 II 9.0 8.01
4 .2 II 1.852 9โ2 ïï 8 .4 8 îî I 4 .2 i 1 .8084 il 9 .2 8 .3  6
4 .4 II

1.942 9 .4 II 8 .6 8 II j 4 .4 i 1.976 11 9 .4 8.73
4 .6 îî 2 .200 9 .6 II 8.93 II l 4 .6 j 2.153 il 9 .6 9 .1 0
4 .8 II ü ^ p Z II 9 .7 8 II

i 4 -8 12.34 ท 9 .8 9.48*
5 .0 II 2 .6 4 I i 11 5.0 12.53
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T a b le  2 B ou n dary  p o t e n t i a l  o f  r e c t a n g u l a r  s p e c iw e n fW -c p c o iE e n ) .

X y V1 y V X y V X y V I
๐ .2 i 5 .0 .004 : 4 .2  5 .0 1.769 8 .2 5.0 6 .7 4 10.0 2.2 7.92

0 .4  j " .031 I 4 .4 " 1.896 8.4 *» 7.06 fl 2.4 8 ,1 8
0 .6 1! •047; 4 .6 11 2.099 8 .6 II 7.32 II 2.6 8.11
0 .8 13 .115 4 .8 II 2.51 8 .8 ti 7.71 II 2.8 8 .10
1 .0 ท .046 5 .0 II 2 .46 9 .0 n 8.13 II 3.0 8.23
1.2 ft .166 5 .2 » 2 .6 6 9.2 II 8 .4 8  j 3.2 8 .47
1 .4 11 .150 5 .4 if 2 .9 4 9 .4 II 8 .82 » 3.4 8.67

1.6 II .258 5 .6 ,1 3 .1 8 9.6 9.17 II 3 .6 8.70

1.8 ■ .277 5 .8 II 3 .37 9.8 Il 9.70 11
■

3.8 8 .82
2 .0 T ' .408 6 .0 .1 3 .55 " 4.0 9.14

ro 
! 

£ 
»

II .383 6 .2 11 3*85 10.0 0.2 7.46 1 0 .o ' 4 .2 9" .34
2 .4

_  - 1 
II .567 6 .4

___ ___
II 4.13 1) 0 .4 7.47 11 4 .4 9 .4 4

2 .6 « .659 6 .6 4 .2 9 11 0 .6 7.51 11 4 . 6 *9.45

2 .8 เ ^ .760 6 .8 4 .57 ■ 0 ,8 7 .5 4 f! 4 .8 9.81
3 .0 II .903 7 .0 1? 4 .8 9 II 1 .0 7.54

3 .2 11 1.010 7 .2 1! 5 .23 SI 1 .2 7.57

3 .4 II 1 .238 7 .4 Il 5 .5 2 II 1 .4 7.71

3 .6 II 1.341 7 .6 fl 5 .7 4 Tl 1 .6 7.73

3 .8 îî 1.432 7 .8 II 6 .1 0 II 1 .8 7 .8 0
4 . - ( " 1.570 8 ,0 If 6.41 fl 2 .0 7 .8 0 I i

i
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T a b le  3 B oundary  p o t e n t i a l  o f  r e c t a n g u l a r  sp ec im en  ( L -s p e c im e n ) ,

X y V X y V X
. ____

y X y V
5 . 0 0 . 2 . 0 0 6 5 . 0 4 . 2 1 . 7 3 3 5  0 8 . 2

j 6 - 7 9 |
2 . 2 1 0 . 0 8 . 0 6

It 0 . 4 .  1 6 4
—  ... .

ใ?
4 . 4 1 . 9 1 4 8 . 4 7 . 0 8 2 . 4

i l 8 . 1 0

I? 0 . 6 . 0 5 7 ฬ 4 . 6 2 . 1 2 0 8 . 6 7  . 4 5 2 . 6 » 8 . 1 0

i
j _

0 . 8 . 1 4 7 fî 4 . 8  เ 2 . 3 6 " 8 . 8 7 . 8 6 2 . 8 » 8 . 1 5

j ÎÎ 1 . 0 . 1 1 2 i; 5 . 0 2 . 5 0 il
9 . 0 8 . 2 3 3 . 0

i?
8 . 3 5

5 . 0
1 - 2

. 1 1 4 5 . 0 5 . 2 2 . 6 7 5 . 0 9 . 2 8 . 5 2 3 . 2 1 0 . 0 8 . 5 2

1?
1 . 4 . 1 4 9

li
5 . 4 2 . 8 7

JJ
9 . 4 8 . 8 8 3 . 4

xi 8 . 6 2

" 1 . 6 . 2 5 3
11 5 . 6 3 . 1 7

it
... ... .

9 . 6 9 . 2 3 3 . 6
fi

8 . 7 2

แ 1  . 8  
_  I

. 2 6 3 li 5 . 8 3 . 4 0 11
9 . 8 9 . 7 6 3 . 8

ff
9 . 0 0

it 2 . 0 •  4 0 7 11 6 . 0 3 . 5 8 4 . 0
t?

9 . 1 8

5 . 0 2 . 2 . 3 9 7 5 . 0 6 . 2 3 . 8 3 0 . 2 1 0 . 0 7 . 4 9 4 . 2 1 0 . 0 9 . 0 8

2  4 . 5 8 1 it 6 . 4 4 . 1 5 0 . 4
il

7 . 5 0 4 . 4
It

- -
9 . 0 6

f? 2 . 6 . 6 8 6 ,1 6 . 6 4 . 4 0 0 . 6 tt
7 . 5 4 4 . 6 9 . 2 4

» 2 . 8 . 7 9 0 6 . 8  เ 4 . 6 2 0 . 8 il
7 . 5  6 4 . 8

11 9 . 8 5

II 5 . 0 . 8 9 5 « 7 . 0 4 . 8 4 1 . 0 ii
7 . 5  6

R  ทJ  • v 3 . 2 1 . 0 0 4

r _  

5  . 0 7 * 2 5 . 2 1 1 . 2 1 0 . 0 7 . 5 8

" 3 . 4 1 . 1 9 6 il
7 . 4 5 . 5 4 1 . 4

II
7 . 7 0

ii 3 . 6 1  . 2 7 2
ii 7 . 6 5 . 7 8 1 . 6 fi

7 . 7 5

----  1

แ
3 . ร 1 . 4 3 8 li 7  . 8 6 . 0 2 1 . 8 li

7 . 7 9

iiเI -
.* . 0 1 . 5 2 7

il 8 . 0 6 . 4 4 2 . 0 li 7 . 8 3
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T a b le  4 B oundary  p o t e n t i a l  o f  I - s p e c im e n  (พ -ร p e c im e n ) .

X 7 V I X 7 V X 7  ! V I X I y  j V
i i  I £

2 .0 0 .1 .0336 2 .0 2.1 .699 2.1 น . 0 12.61 j 4 . 1 {4.0 I4.32

0 .2 .0420 2 .2 .734 2 .2 II 2 .8 4  I 4.2 [ - |4 .42

« 0 .3 .0413 2.3 .812 2.3 ,1 2.94 I 4.3 I " เ4 .47
IÎ 0 .4 .0448 11 2.4 . .917 2.4} " 2.93 4 . 4 j " I4.72
ÎÎ 0 .5 . 091$ i " 2.5 • 984 2.5 i " 2 .77 I 4.5 โ " น . 86

2 .0 0 .6 .0705 1 2.0 2 .6 1.037 2 . 614.0 2 .79 4.6 4 .0  เ4 .97
1! 0 .7 . 0744! " 2.7 h .122 2 .7 : ■ 2.90 4.7 11 5 .13
I! 0 .8 .14891 " 2 .8 1.235 2,81 « 3 .07 4.8 ■ 5 .37
tl 0 .9 .1557; " 2.9 1 .291 2 . 9 ; 3.C9 4 .9 ; " 5 .48
1i 1 .0 . 1 5 1 1 i " 3.0 1.357 3 . 0 ; H 3 .1 4 5 . 0 ! " 5 .5 4

2 .0 1 . 1 j .2093 2 .0 3.1 1.413 3 . 1 I4.0 3 .20 5 . 1 J4 .O 5.71
II 1 . 2 j .268 1, 3.2 1 .564 j 3 . 2 I 11 3.46 5 .2 เ  » 5.91
พ 1 .3 I -283 II 3 .3 1.649 I 3.3  j 3 .53 5 . 3 j " 5 .97
H ฯ . 4 j .299 If 3.4 1.734 3 . 4 ! ■ 3 .55 5.4  " 6 .1 2  I
« 1.5 .352 ! 3.5 1 .852 3.5 II 3.45 5 .5  - 6.27

2 .0 1 .6 .431 2 .0 3 .6 2 .018 3.6 4.0 3.77 5 .6 4 .0 6.46

It 1 .7 .458 il 3.7 2.149 3.7 II 3.87 5.7 ใ1 6 .62
it 1 .8 .494 tl 3.8 2.246 3.8 lî 3 .9 4 5 .8 It 6.76

îi 1 .9 .557 II 3.9 12 6300 3.9 ‘ Il 4 .02 5 .9 " 7.37

It <-.0 .643 II 4.0 2.42 4.0 ÏJ 4.25 6 .0 • w (



T a b le  4 .  ( c o n t i n u e )

4 4

X y V X y V เ ๆ โ *
V

__
X ท7j V I

1.. . 1

6 . 0 4 . 1 7 . 1 7 5 . 9 6 , 0 1 0 . 0 0 3 . 9  เ 6 . 0 6 . 9 9 1 . 9 J 6 . 0 5 . 3 1  1

»? 4 . 2 7 . 2 4 5 . 8
11 9 . 7 4 3 . 8 ท 6 . 8 4 1 . 8 lî

5 . 2 1  [

น
4 . 3 7 . 4 5 5 . 7

I?
9 . 6 6 3 . 7

11
6 . 7 8 1 . 7

t?
1 5 . 2 0  j

?>
4 . 4 7 . 7 0 5 . 6

i?
9 . 5 0 3 . 6 i?

น -
6 . 7 0 1 . 6 I " 5 . 1 6  I

ห
4 . 5 7 . 7 7 5 . 5

??
9 . 4 1 3 . 5

?;
6 . 6 0 1 . 5 5 . 1 5  I

6 . 0 4 . 6 7 . 8 2 5 . 4 6 . 0 9 . 1 2 3 . 4 6 . 0 6 . 4 3 1 . 4 6 . 0 5 . 0 4  j

î?
4 . 7 8 . 0 4 5 . 3

?!
8 . 9 2 3 . 3

»
6 . 3 7 1 . 3

1 .
5 . 0 2

J? 4 . 8 8 . 2 2 5 . 2
K 8 . 8 1 3 . 2 î?

6 . 3 3 1 . 2 ??
5 . 0 0

Il
4 - 9 8 . 2 5 5 . 1 1 8 . 6 9 3 . 1

It
6 . 1 9 1 . 1 L 4 . 9 8

fi 5 . 0 8 . 3 7 5 . 0
ท 8 . 4 5 3 . 0 i)

6 . 0 6 1 , 0 H
4 . 8 8

6 . 0 5 . 1 8 . 5 9 4 . 9  : 6 . 0 00 c>4 
I

PO 
!

__ 
I

2 . 9 6 . 0 6 . 0 1 0 . 9 6 . 0 4 . 8 6

?i 5 . 2 8 . 8 0 4 . 8
น

8 . 2 4 2 . 8 «î
5 . 9 7 0 .8 ร; 4 . 8 6

î?
5 . 3 8 .8 9 4 . 7

î? 8 . 0 0 2 . 7
??

5 . 9 0 0 . 7
ïî 4 . 8 5

î?
5 . 4 9 . 0 0 4 . 6 » 7 . 8 2 2 . 6 •i 5 . 7 5 0 .6 " 4 . 7 6

1?
5 . 5 9 . 2 2 4 . 5 เ

î?
7 . 7 4 2 . 5

?!
5 . 6 8 0 . 5 '  ;~j

4 . 7 6

6 . 0 5 . 6 9 . 5 0 4  • 4 j 6 . 0 7 . 6 9 2 . 4 6 . 0 5 . 6 3 0 . 4 6 . ๐ 1 4 .7 8
น

5 . 7 9 . 5 5 4 * 3  j fl
7 . 5 7 2 . 3 K

5 . 5 4 0 . 3
ท 1I 4 . 7 4

fj
.... 5 . 8 9 . 6 8 4 . 2 | ??

..... 1 7 . 3 5 2 . 2 ïi
5 . 4 3 0 . 2 " 1 4 . 7 1

.1
5 . 9 9 . 9 9 4 . 1 1 " i i 7 . 2 6 2 . 1  I ??

5 . 3 9 ๐ . 1 ) t? •I. .... I 4 . 7 6

.. 6 . 0 ! 4 , 0 " 1 7 . 1 8 2 . 0  ! 1il i 5 . 3 8 o .o 1 ; —



T a b le  5  B o u n d a r y  p o t e n t i a l  o f  I - s p e c i m e n  ( L -s p e c im e n ) .

X i y I x y V X y V X ;• y v  1
2.0 0.1 1.0427 I 2*0L

2.1 .696 2.1 4.0 2.54 4.1 4.0 4.31 J
ท 0 .2 1.0410 It 2.2 .732 2 .2 แ 2.83 4 .2 II 4.42

II
I 0 .3  1.0356LT ..โ.

I II
i 2.3 .813 2 .3 II 2.94 4.3 Si 4.52

M ! 0 .4 .0510 i II 2.4 .923 2 .4 IJ 2.94 4.4 II 4.74

พ 0 .5 .0953 ! " 2.5 .984 2 .5 II 2 .82 4.5 1? 4 .8 4
2 .0 0 .6 .0896 2.0 2.6 1.039 ' 2.6 4.0 2.7 6 4.6 4.0 5 .0 0

1. 0 .7 .0684 I ,1 2.7 1.108 2.7 II 2.91 4.7 II 5.19

» 0 .8 .1404 II 2.8 1.222 2 .8 II 3.10 4.8 II 5 .3 8
ft 0 .9 .1660 II 2.9 1.287 2.9 » 3.12 4.9 IJ 5.46

If 1 .0 .1628 II 3.0 1.332 3.0 II 3.10 5.0 " 5.56

2 .0 1.1 .1996 2.0 3.1 1 .412 3.1 4.0 3.22 5.1 4.0 5.76

!2 1 .2 .253 II 3.2 1 .560 3.2 .. 3.47 5.2 H 5.93

It 1 .3 .277 11 3.3 1 .651 3.3 .1 3.53 5.3 II 6 .0 0
II 1 .4 .307 It 3.4 1 .729 3 .4 II 3.50 5=4 » 6.19

Si 1.5 .346 II 3.5 1.847 3.5 i? 3.51 5.5 II 6.36

2 .0 1 .6 .426 2.0 3.6 2.023 3.6 4.0 3 .76 5 .6 4.0 6.51

! ■ 1.Y .457 I! 3.7 2.159 3.7 î? 3.86 5.7 II 6 .63

! " 1 .8 .486 ร? 3.8 2.249 3.8 1) 3.93 5 .8 น 6 .8 4
Vt 1 .9 .557 II 3.9 2.300 3.9 II 4.06 5.9 II 7.21

L L 2 .0 .647 II 4.0 2.40 4.0 I? 4.25 6 .0 II —
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T a b le  5* ( c o n t i n u e )

x ' y V *V"A y X y V X y V
6 .0 4.1 ! 7 .3 6 5 .9 6 .0 (1 0 ,1 2 3.9 6 .0 7 .03 1.9 6.0 5 .32

ท 4 .2 7 .3 9 5 .8 II 9 .7 8 3.8
! I? 6 .86 1 .8 ÎÎ 5.21

II 4 .3 7.51 5 .7 t? 9 .67 3.7 ! 6.78 1.7 Sî 5.19
?; 4 .4 7 .7 3 5 .6 - -- 9 .5 0 3.6 f? 6.72 1.6 ÎÎ 5 .1 8
?! 4 .5 7 .7 9 5 .5 SI 9 .4 2 3.5 Il 6 .62 1.5 (i 5 .13

6 .0 4 .6 7 .85 5 .4 6 .0 9 .12 3.4 6 .0 Ob 
j

1.4 6 .0 5 .0 4
If 4 .7 8 . 10 5 .3 II 8 .9 4 3.3 6.38 1.3 - 5 .0 2  I
II 4 .8 8 .2 4 5 .2 I? 8.81 3 .2 11 6.34 1 .2 H 5.03 I
ÎI 4 .9 8 .2 8 5.1 ■ 8 .75 3 .1 II 6.19 1.1 ?? 4 .99
f? 5 .0 8 .4 6 5 .0 ÎÎ 8 .48 3.0 n 6 .06 1 .0 ff 4 .89

6 .0 5.1 8 .66 4 .9 6 .0 8 .3 4 2.9 6 .0 6.01 0.9 6 .0 4 .87
ÎÎ 5 .2 8 .8  6 4 .8 ?? 8 .2 4 2 .8 11 5.97 0 .8 î; 4 .8 8
.1 5 .3 8 .9 2 4 .7 ร? 8.06 2.7 " 5.91 0.7 4 .88
a 5 .4 9 .03 4 .6 ÎÎ 7 .8 5 2 ,6 -î? 5.75 0 .6 î) 4 .78
?! 5 .5 9 .25 4 .5 II 7.76 2.5 î? 5.68 0.5 rl 4 .78

6 .0 5 .6 9 .52 4 .4 6 .0 7.73 : 2.4 6 .0 5 .66 0.4 6 .0 4 .8 0
Î? 5 .7 9 .5 8 4 .3 I? 7.59 2.3 ร? 5.58 0.3 ÎÎ 4 .75
?! 5 .8 9-73 4 .2 ร? 7.37 2 .2 " 5.44 0 .2 » 4 .72
พ 5 .9 10.08 4.1 ร} 7 .2 8 2.1 n 5.40 0.1 ร? 4.77
พ 6 .0 — 4 .0 ÎÎ 7.19 2 .0 " ' 5.40 0 .0 "
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'!
i Fitting equation Theoretical !1

Square V = .09796x2+ . 0 8 2 5 7 = o . lx 2

Rectangular พ V = ,09968(x‘i+y2)-2 .494 V = 0 .1  (x2+y2) -  2 .5
L V = .09963(x2+y2 )~2.481 V = 0.1 (x2+y2) -  2 .5

I - croos section พ V = .1474(x2+y2 )-.5196 V = 0 .15 (x 2+y2) -  0 .6
L V = .1485(x2+y2)- .5 4 7 า V = 0 .15(x2+yx ) -  0 .6

.

T able  6 Com parison o f f i t t i n g  e q u a tio n s  and a n a l y t i c a l  
e q u a tio n s  o f  th e  boundary  p o t e n t i a l .



Fig.13 Equipotential lines and shear stress line*on the square
specimen obtained experimentally.
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F i g . l 6  E q u i p o t e n t i a l  l i n e s 'a n d  s h e a r  s t r e s s  l i n e s  o n  t h e  I - s p e c i a e n
o b t a i n e d  e x p e r i m e n t a l l y .



5 2

y

_ _ _ _ _ _ _ _ _  E q u i p o t e n t i a l  l i n e  _ _ _ _ _  S h e a r  s t r e s s  l i n e
F i g . 1 7  E q u i p o t e n t i a l  l i n e s  a n d  S h e a r  s t r e s s  l i n e s  o n  t h e  I - s p e c i m e n

o b t a i n e d  e x p e r i m e n t a l l y .



F ittin g  curve
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F i g . า 8 Compares th e  r e s u l t s  o f  t h e  s q u a re  sp e c im e n .

C urve a  Com pares th e  e x p e r im e n ta l  r e s u l t s  and  th e  a n a l y t i c a l
r e s u l t s  o f  c o n ju g a te  f u n c t io n  a lo n g  CO -  o r d i n a t e  a x i s .

Curve ๖ Com pares t h e  e x p e r im e n ta l  r e s u l t s  and  th e  a n a l y t i c a l  
r e s u l t s  o f  c o n ju g a te  f u n c t io n  a lo n g  d ia g o n a l  l i n e .

Curve c Compares t h e  e x p e r im e n ta l  r e s u l t s  and a n a l y t i c a l  r e s u l t  
o f  s h e a r in g  s t r e s s  f u n c t io n  a lo n g  CO -  o r d in a t e  a x i s .

Curve d Compare th e  e x p e r im e n ta l  r e s u l t s  and  a n a l y t i c a l  r e s u l t s  
o f  s h e a r in g  s t r e s s  f u n c t i o n  a lo n g  d ia g o n a l  l i n e .
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Y0 ๖ ร V 10 ชร Y obs ^0๖ ร Y obs V obs h i >3 h b s

2.34 1*715 4 .2 0 1 .670 6 .5 8 1 .400 9 .0 3 .600

2.82 1 .710 4.59 1.650 7 .0 0 1 .300 9 .31 .400

3-42 1 .700 5.22 1.600 7 .3 8 1 .200 9 .7 0 . 2 0 0

3.70 1.690 5 .63 1.550 8.00 1 .000 .... -  , -

4.03 1.680 6 .06 1.500 8 .5 6 .800

T a b le  7 « C o - o rd in a te m id  po te n  i l ia ] w h e re a q u ip 0 t o n t ib
l i n e  c u t  th e  y - a x i f l  o f  s q u a re  sp ec im en .

Xob s V Tm o s Xo b s VObB JV b s “o b s XObs ^๙ชร
1.69 1.715 3.97 1 .67 6.53 1.40 9 . 0 0 .6 0

2.32 1.710 4.39 1 .65 7.01 1.30 9.38 .40
3.07 1.700 5.08 1 .60 7.40 1 . 2 0 9.67 . 2 0

3.43 1.69 5.55 1 .55 8.04 1 . 0 0 - -

! 3.73 1 . 6 8 5.92 1 .50 8.56 . 8 0 - j

'T a b le  8 .  C o - o r d i n a t e  a n d  p o t e n t i a l  w h e r e  e q u i p o t e n t i a l
l i n e s  c u t  t h e  . ' - a x i s  o f  s q u a r e  s p e c im e n .
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Jobs v 0๖3 ^ 0 ๖ 3 vo’os Vos v 0๖3 Vbs 0  OS

1 .9 3 7 1.72 6.760 ■ 2 . 1 0 9.376 3.20 12.403 6.40
2 . 8 5 7 1.73 7.156 2 . 2 0 9.673 3.40 12.657 6.80
3.323 1.74 7.495 2.30 9.942 3.60 12.883 7 .2 0
3.366 1.75 7 . 8 2 1 2.40 10.409 4.00 13.081 7 . 6 0
4.101 1.77 8 . 0 6 1 2.50 1๐.819 4.40 13.279 8 . 0 0
4.596 1 . 8 0 8 . 2 8 7 2.60 11.215 4 . 8 0 13.506 8 .4 0
5.204 1 .85 8.514 2.70 11.540 5.20 13 . 7 1 8 8,80
5.629 1 .90 8.712 2 . 8 0 11.865 5.60 i -

’ 6.251 2 . 0 0 9.065 3.00 12.134 6 . 0 0 i ?

T a b le  9 , .D is ta n ce  fro m  o r i g i n  and  p o t e n t i a l  w here  >- 
e q u ip o te i r t i a l  l i n e s  c u t  th e  d ia g o n a l line - o f  sq u a re  spec im en .
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Xo b s V .  0CDS Xo๖ ร Yo b s Xo b s v  0๖ ร Xob ร V 1 0๖ s

. 57 1 . 8 0 2 . 5 8 1 . 4 0 5 . 5 6 1 . 0 0 4 . 6 4 .2 0
1 . 2 6 1 .70 2 . 6 6 1.50 5 - 7 2 .80 - -

1.72 1 . 6 0 2.90 1 . 20 4 . 0 8 .6 0 - -

2 . 0 8 1 .50 5 . 1 4 1 . 1 0 4 . 5 7 .4 0

T a b le  1 C. C o - o r d in a te  and  p o t e n t i a l  vm ere  e q u i p o t e n r i a l  
l i n e s  c u t  th e  T -ax .is  o r  r e c t a n g u l a r  sp ec im en  ( ..’-s p e c im e n ) .

Xobs Yobs Xobs Yo b s ■‘V os Vo b s .... Xo b s V0 0 s
• 55 2.10 2 . 2 8 1.70 5.16 1.50 5.97 . 8 0

1 . 2 4 2 . 0 0 2.54 1.60 5.52 1 . 2 0 4.24 .60
1 .66 1 .90 2.77 1.50 5.50 1 . 1 0 4.52 .40
2 . 0 0 1 . 8 0 2.95 1.40 5 .67 1 . 0 0 _

T a b l e  1 1 .  C o - o r d i n a t e  a n d  p o t e n t i a l  -๙0  e r e  e  q u i  p o t e n t i a l
l i n e s  c u t  t h e  X - a x i s  o f  r e c t a n g u l a r  s p e c i n e n  ( L - s p e c i m e n ^
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V b s Vobs V 'b  ร obs
I

obs j V > obs V b s V o s
.085 .54 1 .๐55 .40 1.610 .20 - -

.585 .50 1.570 .50 1.845 ! .10 - -

■ Table 1 2 .  C o - o r d in a te  and  p o t e n t i a l  w here  e q u i p o t e n t i a l  
l i n e 3  c u t  th e  T - a x i s  o f  I - s p e c im e n  ( ./-sp ec im en )

Xobs 0 0 ๖  S V o s 0 0 ๖ s x obs 0 0 ๖ s V b  ร 0 0 ๖  ร
.62 5 .0 0 0 1 .20 2.555 1.55 1.667 1.79 1 .000

1 . 00 .1 2.667 1.59 2 . 0 0 0 1 1 .70 1.555 1 .89 .667

T a b le  1 3 . C o - o r d in a te  and  s h e a r  s t r e s s  f u n c t i o n  w here  s h e a r  
s t r e s s  l i n e s  c u t  t h e  a x is  Y= 4  o f  I - s p e c i n e n  ( - s p e c im e n )

V b s V b s V b s V b s V o s V b s V o s  I v ^ r
4.07 2.60 4.45 3 .4 0 4 .9 7 4 . 2 0 ... I d l i 5 .00

4.13 2.80 4.58 3 .60 5 .1 3 4 .4 0 4 .7 9  I 5 .20
4.23 3.00 4.71 3 .8 0 5 .2 9 4 .6 0 __ jI -

; 4-35 3.20 4.85 4 . 0 0 5 .4 3 4 .8 0
}

I

T a b le  1 4 . C o - o r d in a te  and p o t e n t i a l  w here  e q u i p o t e n t i a l  
l i n e s  c u t  th e  a x is  x=2 o f  I - s p e c i r e n  ( /- s p e c im e n ) .
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2 0  ๖  ร V o s X o b s L b s V o s
V  .  00s V o s

V
o b s

. 4 7 .60 1 . 2 2 .40 1.645 .2 0 - -

. 9 2 .50 1.455 .30 1 . 8 2 5 .10 - "" i

T a b l e  1 5 .  C o - o r d i n a t e  a n d  p o t e n t i a l  - w h e r e  e q u i p o t e n t i a l  

l i n e s  c u t  t h e  J r  a x i s  o f  I - 3p e c i i ; i e n  ( L - s p e c i n e n ) ,

V o s 0 o b £ X o b s 0 0 ๖ 3 V o s 0  o b s X o b s 0 o b s

. 3 8 3.333 1 . 2 2 2.333 1.71 1.333 - -

1 . 8 4 3 .000 1 .42 2 .0 0 0 1 . 7 8 1 . 0 0 0 - -

1 . 0 2 2.667 1 . 5 8 1 .6 6  7 1 . 8 7 .66  7 - -

T a b l e  1 6 .  C o - o r d i n a t e  a n d  s h e a r  s t r e s s  f u n c t i o n  w h e r e  

s h e a r  s t r e s s  l i n e s  c u t  t h e  a x i s  Y - 4 -  o f  I - s p e c i m e n

V b s
V  -Ko b s V b s V o s Y o b s L b s V b s Y  •1 

o b s

4.10 2.60 4.48 3.40 5 . 0 0 4.20 5.63 5.00

4.18 2 . 8 0 4.60 3.60 5.15 4.40 5.79 5.20

4.26 3 . 0 0 4.73 3 . 8 0 5.30 4.60 - -

4.36 3.20 4.86 4.00 5.45 4.80 -

T a b le  1 7 . C o - o r d in a t e  and  p o t e n t i a l  w h e re  e q u i p o t e n t i a l
l i n e  c u t  t h e  sod:ร x= 2  o f  I - s p e c im e n  ( L - s p e c im e n ) .
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f\
y

(0 ,1 0 ) (10 ,1 0 )
21 22 2 3 2 4 2 5

16 1 7 1 8 1 9 20
11 12 1 3 1 4 1 5

6
7

8 9 10

1L 2 3 4 5 11

(0 ,0 )  (1 0 ,0 )

--------^X

I ? iC 2 0 .  s h o w  b o w  t h e  s q u a r e  s p e c i m e n  i s  d i v i d e d  a n d  t h e  n u m b e r  

a s s i g n e d  f o r  t h e  d i v i d i n g  s q u a r e ?

n o 0 n o 0 n o 0
n o

0
n o

0

1 5 7 . 0 6 5 3 . 6 11 4 5 . 3 . 16 3 1 . 9 21 1 2 . 4

2 5 3 . 6 7 4 9 . 7 12 4 2 . 3 1 7 30.0 22 1 1 . 7

3 4 5 . 2 . 8 4 2 . 4 1 3 3 6 .1 1 8 25.8 2 3 1 0 . 7

4 32,0 9 3 0 .1 1 4 2 5 . 9 1 9 1 8 . 8 2 4 8 . 3

5 1 2 .6 : 1 0 1 2 .0 1 5 1 0 .8 20 8 .1 2 5 3 . 6

ร น :'ท 7 0 9 . 6  I

T a b l e  1 8  S h e a r ,  ng stress function in the middle of each 
d i v i d i n g ,  s q u a r e s  of the square specimen being obtained by- 
i n t e r p o l a t i o n  .
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(0 ,0 5 ) (1 0 ,5 )

16 17 18 19 20
11 12 13 14 15

โ?213 U 5 'A l ï T 8 !9~îïo
(0 ,0 )

— - >
(1 0 ,0 )

F ig ,  21 Show' how th e  Itec-tangwlsar specim en  i s  d iv id e d  aird the: ทนซ!b a r  
a s s ig n e d ' For- th e  d iv id in g  s q u a re s .

(พ-specim en)
no .

9
MO© è n o . Aฯ/ no.

9

1 21 .3 6 17.4 11 18.0 16 7.8

2 20.9 7 15.3 12 17.3 17 7.4

3 20 .6 8 12.0 13 15.4 18 6.7

4 19.8 9 9.4 14 12.6 19 5.7

5 18.8 10 4.4 15 6 . 5 20 3.8

รพท 159.9
Suf f i

101.2

T able 'ๆ9 S h e a r in g  s t r e s s  fu n c t io n s  in  th e  m idd le  o f each J- 
d iv id in g  sq u a re s  o f th e  r e c ta n g u la r  specim en b e in g  o b ta in e d  by- 
i n t e r p o l a t i o n  .
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(L-ffipecimen)
. n o . n o .

k

n o . 0 n o .

"ร.

______

1 2 2 . 7 6 1 8 . 7 11 1 9 . 4 16 อ . 5

2 2 2 . 5 7 1 6 . 5 1 2 1 8 . 5 1 7 7 . 9

5 2 2 . 0 8 1 3 . 5 1 3 1 6 . 7 1 8 7 . 2

4 2 1 . 3 9 9 . 6 1 4 1 3 . 1 1 9 6 . 0

5 2 0 . 2 1 0 4 . 2 1 5 6 . 5 2 0 3 . 6

Surd' 1 7 1  . 2 S u m 1 0 7 . 4

T able 20 S h e a r in g  s t r e s s  fu n c t io n s  in  th e  m iddle  o f  each 
d iv id in g  sq u a re s  o f .th e  r e c ta n g u la r  specim en b e in g  o b ta in e d  by 
i n t e r p o l a t i o n •
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(0 ,6 ) (6 ,6 )

(0 ,0 )

6 12 14 16 18 20
5 11 13 15 17 19

4 10 ( 2 , 4 )  ( 6 ,

3 9

2 8
1 7

.

( 2 , 0 )

F ig e2 2  Show how th e  I-*spe:C.ircen 
i s  dÜTràidect arid th e  number assig n ed  
for- th e  cliTsicfinig squares;,

x ^ q u a r e s  o f_ I-sp e c im e n  b e in g  o b ta in e d  by i n t e r p o l a t i o n ,
ทอ'» 0 no . 4r no . 0 no» 0

1___L | 3 .5 6 6 1 .6 7 11 2 .0 0 16 .82
2 3 .4 7 7 1 .6 5 12 1 .2 7 17 .46

3 3 .3 4 8 1 .61 15 .9 7 18 .6 8
4 3 .2 4 9 1 .61 14 1 ,0 0 19 - .2 3
5 2 .7 8 10 1.61 15 .5 5 20 .5 4

(พ*»รpecim en) Sura I 33*06

T ab le  22 S h e a r in g  s t r e s s  fu n c t io n s  in  th e  m idd le  o f  each d iv id in g  
sq u a re s  o f  I-sp ec im en  b e in g  o b ta in e d  by i n t e r p o l a t i o n .  ท

1 9 n o 0. 0 ! n o » rro'e <p
1 ! 3 .8 2 6 1 .4 5 I 11 1 . 9 5 16 ■ .7 5
2 j 3 .8 0 7 1 .81 ! 12 1 .1 6 17 .64

3 j 3 >76 8 ! 1 .77 ! 15 1 .0 2 18 .75

ฯ 3 .4 2 9 1 .7 3 j 14 .93 19 .33

5 ! 2 .8 6 10 1 . 7 2 j 15 .7 6 20 .42

(L-rspocimen) Slîm j 34*85 !
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พ—side? L-side Theory

K .669 .673 .674 -675

K1 - .1419 .1406

Tabla 25 c oraparison between. exporimeirtal results-, and theoretical 
values of K and of the square specimen.

V/-specimen L—specimen A-verngc Theory

I K .912 .950 *931 ,.930

_ h t______ .226 .240 .233 .229

Table: 24 Comparison between espejrim-enltal results and hh6:0retina 1 

values of K and of the reC'bahfgiïîar specimens..

TS K Ï £ M
Max* reentrantcorners

พ-specimen 3.47 6.56 264.48

L—specimen 4 .08 10.79 278.80
Arerage 3.77 8.67 271 .6 4

Approximate
equation 4 234.67

Table 25 Comparison between expérimenta.2 result's and approximate
r f ï 'ห z z•values of ท.:IXc. yyjf̂ Xorïd the? reentrant cerner and

tors.onal stiffness of the I “̂ specimens,
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