CHAPTER k

results

In this chapter the experimental results are shown by graphs and
tables. It is arranged step by step from the data obtained experimentally,
then followed by the result obtained from the method of calculation as
shown in appendix A until the shear stress components and torsional
stiffness are found and compared with the analytical results.
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Table 2 Boundary potential of rectangular speciwenfW-cpcoiEen).

X V4 V y V X y V
2i5.0 004 142 50 1769 8.2 5.0 6.74
04" 031144 " 1896 84 ¥ 7.06
06 1 war 46 1 20909 86 I 732
08 B 115 48 1 251 88 U 74
1.0 046 50 1 246 90 n g3
12 ¥ 166 52 » 266 o2 I 848
14 1 150 54 294 94 1 882
16 I 258 56 1 318 96 917
1.8 y 217 58 1 337 o8 I 970
20T " 408 6.0 1 355

S ' 383 62 L 3465 100 02 7.46
2470 567 64 1 413 ) 0.4 747
26 ¢ 659 6.6 429 1 0.6 7.51
28 A 760 68 457 , 08 754
3.0 " 903 7.0 2489 v 1.0 754
3.2 11010 72 V523 v 12757
3.4 " 1238 74 ' 552 " 14 7.7
36 v 1341 76 V574 v 16 773
38 1 1432 78 ' 610 v 1.8 7.80
b-(" 1570 80 ' ear 1 2.0 780

X y V
10.0 2.2 7.92

1,4 818
I 26 8.11

I 25 8.10

I 50823
3.2 8.47

» 3.4 8.67
I 36 870
1 35 882
4.0 9.14
10.0'4.2 4.34
1 g4 944

1 4.6%9.45
t 48 981
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Table 3 Boundary potential of rectangular specimen (L-specimen),
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Table 4 Boundary potential of I-specimen ( - pecimen).
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Table 5 Boundary potential of I-specimen (L-specimen).
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1

. Fitting equation Theoretical
Square V = .09796X2+ 0825 7=0.Ix2
Rectangular V= 09968(xi+y2)-2.494 V=01 (x24y2) - 2.5

L V=.09963(x24y2)~2.481  V=0.1 (x24y2) - 2.5

| - croos section V= 1474(x2+y2)-5196 V= 0.15(x2+y2) - 0.6
L V= .1485(x2+y2)-.547 V = 0.15(x2+yx) - 0.6

Table 6 Comparison of fitting equations and analytical
equations of the houndary potential.
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Fig.13 Equipotential lines and shear stress ling*on the square
specimen obtained experimentally.
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Fig.15 Equipotential lines and shear stress lines on the rectangular specimen obtained

experimentally
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(Wespecimen)
RS BRI

6,4)

Zquipetential line  _ - <near stress line

Fig.16 Equipotential lines'and shear stress lines on the I-speciaen
obtained experimentally.
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Equipotential line _ _  Shear stress line

Fig.17 Equipotential lines and Shear stress lines on the I-specimen

obtained experimentally.
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Fig. 8 Comparesthe results of the square specimen.
Curve a Compares the experimental results and the analytical

results of conjugate function along co - ordinate axis.

Curve  Compares the experimental results and the analytical
results of conjugate function along diagonal line.

Curve ¢ Compares the experimental results and analytical result
of shearing stress function along co - ordinate axis.

Curve d Compare the experimental results and analytical results
of shearing stress function along diagonal line.
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Y0 Vol Yobs 0 Yobs Vobs hixX hbs
234 1*715  4.20 1670 6.58  1.400 9.03 .600
282 1710 459 1650 7.00 1300 931 400
3-42 1.700 5.22 1600 7.38 1.200 9.70 200
370 1690 563 1550 8.00 1.000

403 1680 606 1500 8.56 800

Table 7« Co-ordinate mid potenilia] where aquipOtontib
line cut the y-axifl of square specimen.

Xobs Wids Xobs VOB NVbs  “obs  XOhs °

169 1715 397 167 653 140 9.00 .60
232 1710 439 165 701 130 938 40

307 1700 508 160 740 120 967 .20
343 169 555 155  8.04 1.00 - -
1373 168 592 150 856 .80 - j

'Table 8. Co-ordinate and potential where equipotential
lines cut the .'-axis of square specimen.



Jobs v0 3 7o 3 VODS Vos v0 3 Vbs 00S

1937 L72 6760 w1210 9376 320 12403  6.40
2857 173 7156 220 9673 340 12657 6.80
3323 174 7495 230 9942 360 12883 7.20
3366 175 7.820 240 10409 400 13081 7.0
4101 177 8061 250 1 819 440 13279  8.00
4596 1.80 8.287 260 11215 4.80 13506  8.40
5204 185 8514 270 11540 520 13.718 8,80
5629 190 8712 280 11865 5.0 !

'6.251 200 9.065 3.00 12134 .00 | )

Table 9, .Distance from origin and potential where >
equipoteirtial lines cut the diagonal line- of square specimen.
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xobs  Veod X0 Yobs  Xobs v0 xobh  Vols

57 180 258 140 556  1.00  4.64 20
126  1.70 266 150  5.72 80

172 160 290 120  4.08 60
208 150 514 110 457 40

Table 1C. Co-ordinate and potential vmere equipotenrial
lines cut the T-ax.s or rectangularspecimen (.-specimen).

Xobs Yobs Xobs Yobs pyos  Vobs.. Xobs  V00s

5 210 228 170 516 150 597 80

124 200 254 160 552 120 424 60
1.66 190 277 150 550 110 452 40

2.00 1.80 2.95 140 567 1.00 -

Table 11. Co-ordinate and potential -0ere equipotential
lines cut the X-axis of rectangular specinen (L-specimen”
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|
Vbs Vobs V' obs  obs jYoBs  Vbs Vos
.085 54 1. 5 40 1.610 20 - -

585 50 1.570 50 18451 10 - -

I Table 12. Co-ordinate and potential where equipotential
line3 cut the T-axis of I-specimen ( ./-specimen)

Xobs 00 S Vos 00 s xobs 00 s Vb 00
62 5000 1.20 7 595, &8 4.55 1667 1.79  1.000
1.00.1 2667 159 2.0001 1.70 1555  1.89 667

Table 13. Co-ordinate and shear stress function where shear
stress lines cut the axis Y=4 of I-specinen ( -Specimen)

Vbs Vbs Vbs Vbs Vos Vbs Vos | v~

4.07 260 445 340 497 420 d i 5.00
4.13 280 458 360 513 440 479 | 5.20
423 300 471 380 529  4.60 -

435 320 485 400 543 4.80 |

Table 14. Co-ordinate and potential where equipotential
lines cut the axis x=2 of I-speciren (/-specimen).



20 V oos Xobs L bs V oos vV 00s V oos Vobs

47 60 1o 40  t1eas .20 -

.92 .50 1.455 .30 1.825 10 - i
Table 15. Co-ordinate and potential -where equipotential
lines cut the .. axis of 1-3pecii;ien (L-specinen),

vV oos Oob £ Xobs 00 3 Voos 0 obs Xobs 0Oo0bs

.38 3.333 1.22 2.333 1.71 1.333 -

1.84 3.000 1.42 2.000 178 1000 - -
1.02 2.667 1.58 1667 1.87 667 - -
Table 16. Co-ordinate and shear stress function where
shear stress lines cut the axis Y-4- of l-specimen
V bs Vo is V bs V os Yobs L bs V bs \(0;1S
410 2.60  4.48 3.40 5 .00 4.20 5.63 5.00
4.18 2.80 4.60 3.60 5.15 4.40 5.79 5.20
426 3 .00 4.73 3.80 5.30  4.60

4.36 3.20 4.86 4.00 5.45 4.80

Table 17. Co-ordinate and potential where equipotential
line cut the sod: x=2 of I-specimen (L-specimen).
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(0,10) (10,10)
21 22 23 24 25

16 17 18 19 20
W12 5 s

6 . 8 o 10
f\ |_ 1 2 3 4 51
0,0) (10,0)
y
A

|7|C 20. show bow the Square specimen is divided and the number

assigned for the dividing square?

no no

"o "0 R | 0 0
s70 0  s3e Il 4ss 160 510 A 1o,
536 7 se7 12 425 17 300 2 114

42 .4 13 36.1 18 25.8 23 10.7

32,0 9 301 14 25.9 19 18.8 24 8.3

126 .. 120 5 108 20 81 5 a6

709.6 |

O B 00 D
S
(2]
N
(o]

Table 18 Shear, ng stress function in the middle of each
dividing, squares of the square specimen being obtained by
interpolation .



(0,05) (10,5)

6 17 18 19 20
N 12 13 14 15
2213 U 5'AliT 8 19~li0

0 (10,0)

Fig,20 Show' how the Itec-tangwlsar specimen is divided aird the:

assigned’ For- the dividing squares.

( -specimen)
no. MO no. A no.
1 23 6 174 1 180 6 7.8
2209 7 153 2 173 7 7.4
3 20.6 8 12.0 T3 154 18 6.7
4 198 9 9.4 14 126 19 5.7
5 18.8 10 4.4 15 6.5 20 3.8
159.9 101.2

Suffi

Table ‘9 Shearing stress functions in the middle of each J*
dividing squares of the rectangular specimen heing obtained by

interpolation .

bhar



(L-ffipecimen)

. no. no. no. 0 no.
1 22.1 6 18.7 11 19.4 16 .5

2 22.5 7 16.5 12 18.5 17 7.9
5 22.0 8 13.5 13 16.7 18 7.2
4 21.3 9 9.6 14 13.1 19 6.0
5 20.2 10 4.2 15 6.5 20 3.6
Surd' 171 .2 Sum 107.4

Table 20 Shearing stress functions in the middle of each

dividing squares of .the rectangular specimen being obtained by
interpolatione



(0.,6) (6.6)
6 12 14 16 18 20

Fige22 Show how the 1-*spe:C.ircen
5 1 B3 155 17 1

is dUTraidect arid the number assigned

410 (24) (6, for- the cliTsicfinig squares;,
39
2 8

00 1T o)

x"quares of I-specimen being obtained by interpolation,

PR no. 4 no. no» O
_h 3.56 6 167 11 2.00 16 82
3.47 70165 120 121 17 46
3 3.34 § 161 15 97 18 68
4 3.24 9 161 14 1,00 9 - .23
5 278 10 161 15 55 20 54
( *» pecimen) Sura | 33*06

Table 22 Shearing stress functions in the middle of each dividing
squares of I-specimen being obtained by interpolation.

1 noo. 0 Ino» rro'e <
1 3.82 6 145 111 4195 16 1 .75
1

3j 3>16 ! 177 | 102 18 75

3.42 9 173 ] 14 .93 19 33

51 2.86 10 172 j 15 .76 20 42
(L-rspocimen) Sim j 34*65 !
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—side? L-side Theory
K .669 673 674 -6/5
K1 - 1419 .1406

Tabla 25 coraparison between. exporimeirtal results-, and theoretical
values of Kand  of the square specimen.

V/-specimen L-specimen  Acvemge Theory
| K 912 .950 *031 ,.930

ht 226 240 233 229
Table: 24 Comparison between espejrimeenltal results and hheoretinal

values of Kand  of the reChahfgiitar specimens..

VA
SKIE M
M ErRbRN
-Specimen 3.47 6.56 264.48
L—specimen 4.08 10.79 278.80
Arerage 3.77 8.67 271.64
roximate
AFzeloquation 4 234.67

Table 25 Comparison between expérimenta.2 result's and approximate
wvalues of D€ Y xoid 22 the? reentrant cerner and
tors.onal stiffness of the I*specimens,
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