












































































THESIS 
- c _ • 

ROBERT COLLEGE GRADUATE SCHOOL 
BEBEK ,ISTANBUL 

" .,'. 

in which 

-+/Q 

m '. n 

Inn . mn!? .. Q 

Equation 43 is given before', now 
:3' 

. The total transformation can be expressed· as : 

.3 
where t 

After multiplication 

tn 

t, 
Lt]i = ·21 

til 

[t11 takes the i.arm. 

t12 

t22 �~�2�j� 
.. 

t32 t ... .: 

, . 

; . 

: l 

(42) 

: ;. 

(43), 
-." . 

(45) 

'" 

(46) 

- ". 
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t12 = 0 

. ", ,," , 

t21 ::' m 'Sin-
Z
8 Sin A ... 1 Cos it. 

, , F2 

t 22 = .. 1 Sin �~� �~�i�n�f�o� + �~�'� �,�C�~�s� �~�"� 

t'll :: m Cos e SinA'- I Sin ,8 
J ,,2', �~� " ' 2 

,tJ2 = - ICos fi Sin A �~� m Sfu .@. 2 ,r, ,",'2, 

Smce ,at each of a plane grid memb,er there are one: force 

and tY/O �m�o�m�e�~�l�t�s� , making ,3, �v�e�c�t�o�r�s�t�h�e�i�;�'�r�3�n�s�f�o�r�m�a�.�t�i�o�~� maJrix:for 
�~� . . '. . ." 

a 'plane grid member, including �a�l�l�t�h�r�e�e�s�~�r�e�s�s� resultants at 

b
. .3 

both ends can e �g�~� ven as :' 

where, 

o 

�(�r�n�S�i�n�~�S�i�n�j� 4, �I�C�O�S�,�~�)�,� ,", • 

o (roCOS/Sin)- IS in % ) 

, ,,':' .-
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T . can be. obtained easily,by �t�a�k�i�n�~� e;:. - e. In this case J . 
)3'; - 900

• 

�R�U�J�~�E� II :, This trans fo rnn tion �~�s�d�o�n�e�o�n� the basis' �~�h�a� t the. 
, " 

curve rota tesfrom i;"end to j-end clockwise. If curve rotates' 

from i-end to j-end counterclockwise' theritake " e --B, ;n'the 

transform tion equa tion.·48, atid' 49' ,.·note tha,t anglep' �.�s�t�a�y�,�,�~� .. 
, A 0 . 

constant ,.i.e .'r = ':"90 ,for both cases • 

. ,t. 
.. . �~� 

.. ,.,.. ... " 

'. :. �~�.� -, 

" .: 
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�C�.�~�l�M�C�N�,� AXES STI,PFN.ESS �M�A�T�~�I�X� OF APLAl{E,'G'RIn MEMI?ER 

: ... : 

After evalua t:iJlg the' transforms. �t�i�o�~� ,matri,£{T] t the "stiffness 

rna triX rela ti veto 'the �~�e�m�b�e�r� axes can begj,';en iri' �,�t�h�~�'�c�o�n�u�n�~�n� 
axes �b�Y�t�h�e�.�,�t�l�-�a�~�S�f�O�r�m�a�t�'�i�o�n� fo;niula(equati6n1) as ': -, "";:,,> '," , 

. ", .. 

T' ," , " 

STIPPlfESSMATRIX 0))' 'il STRAIGHT GRIP MEMBER ':, �~�.�'� " 

'In �a�'�g�~�i�d�~�y�s�t�e�c�i� ,t, �t�h�~�~�e�,�t�n�l�l�y�b�e� "straight' �'�m�e�m�l�:�)�e�~�:�(�~� �~�;�~�,�i�i�,�>�:�:�:�:�,�>�'� , 
' ... ', . '," ;",: ',' ;,.;,.:" , " ,':-,':- ... "':.: �·�,�'�·�"�r�~�.�:�:�,�·�-�:�:�:�~�·�"�/�<�·�.�:�<�.�:�·�~�,�"�;�:�·�·�,�:�'�:�:�i�~�·�'�~�;�_�~�.� __ ,,, .. �~�,�;�,�~ �~�-�:�.�,�'� 

requires the· prcaeneeof,:stiffness matriX.of �a�'�<�s�t�~�i�.�g�h�t�"�,�p�l�#�"�e�_�:�S�r�i�a�.�:�-

�m�E�!�m�b�e�~�.�- �A�l�~�6� :.' �~�k�n�s�f�o�r�I�I�'�.�a� �t�i�~� �~� tl'ixis �,�n�e�b�,�e�~�s�a�i�:�:�i�'�~�'�:� �T�h�e�~�~� �i�a�~�:�e�.�,�~�~�>�"�:�-�'� 
.. ;. . ... �/�~�<�~�.�~�~�/� ," . 

. j ., 

". " . 

D 

, , 

" 

.-.,: . ' 

-.D' 

'C ' 
i 

, () 

. ;. 

"-'.' 

T ,,' -0 

-Ci." 0 

B ',0 

'" �~�.� ' 

.'::. 

Q' 

" 

.... ' " 

o �~�T� ' o· :," 0 

,: -, 

�<�.�~� , 



�,�L�~�J� �~�.�=�.� 

,where 

. �~�'�.� , 
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, , �B�~�B�E�K� ; ISTANBUL' , 

".,. 

m: �:�.�.�~� 

m .0 

.0 ,.0' I 

o '.0 0,: 0 

o ',CO, o 

.2El' 
B': �~� _' _" '..;.:x_ 
"L" ' 

.. ' GJ 
,T.='L' 

.0 

'.0 

m ,. 

1 

Aj = 

'C·I;:· 
i' 

" ' 

D= 

, ".-,' 

o 

.,' . 

.0 :" 
" 

" 

(C.+',C
j
·,) 

J. _ .. 

L, 

.... 

.-

" �'�:�~�~�(�5�f�)�'� 
"-''''::'':' -:.': 

,', 

"''':'';, '" 

,'., 
- ",'. �,�~� 

.i' 
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, THESIS ' .. ,' 
" 'ROBERT �C�O�L�L�E�G�E�'�G�R�A�D�U�A�i�E�S�C�~�O�O�C�,�~� /, 

, BEBEK : ISTANBUL " " '" 

�~�'�:� ' 

. �~�'�:� 

," 

, '/I-n, arch of radius 20 �f�e�e�t�:�Y�I�a�~�.� �a�n�a�l�Y�Z�~�d�:� as',a' gri4> �m�e�~�b�e�r�'� ", 

�,�s�u�b�j�~�~�t�e�d�t�o�a� load'pi �1�0�,�k�i�.�p�S�f�(�F�i�g�.�4�0�}�~�,�:�T�h�,�~� �a�r�~�h�,�f�t�;�J�"�f�i�~�J�t�,�"�:�:�:�.�:� 
considered ast\vo" circular �m�e�~�b�e�~�s�a�n�d� �t�l�~�e� �r�~�G�u�l�t�s� ::;of.' exact' ;;:", . ,', .". . . . . , . �'�~�- . .' ". '. '. - ":' ': �.�~�.� �~�;� '.' . . . .; 

analysis �w�a�s�'�o�~�'�t�a�.�i�n�e�,�d�~�,�:� �~�e�n� the arch wae �,�d�i�.�V�~�d�e�d�:�i�n�·�t�o�,�s�b�·�a�:�i�g�4�t�'� 
, -' �~� ',1 '" " '. ....... :.-

members: Firstit:is,' *aken "as two straight �m�e�m�b�e�r�s�t�a�n�~�'� ,theh.: 
. ',','1', .,'>,' -.. ::", '.;.' ,-';' .. '" ,"'. ': ':':. ,',' . '.'_".,<.",<,:" ::;:.4"·:, �~� .. �~�'�:�:�~� �~� .. �\�:�~�.�:�,�'� 

thenul'lib'er of divisions are increased up, �t�o�1�,�4�~�,�:�~�e� �:�J�;�'�e�~�u�l� �~�s�:�~� 
, . , . ,.1;. '" .. , �'�.�~�~�:�~� .. �~�,�~�:�'� �~�.�~�.�:� .' ,": .. �'�~�"�"�.� < 

'9f 'both �e�:�:�:�a�c�~� �a�n�a�l�y�s�i�~� (at:la1ysis with curved: �m�e�~�b�e�r�~� >. �:�a�i�l�d�,�:�t�h�~�>�;� ; 
. . '. ..'. " _ . ...... . """ ." _ , . '.,' .' , .. , •. : ' ...• :' �~�~� .. ' �"�,�~�'� .. ' .; . , t -. ':, t . " .'. c , 

: ·'approximDte.'.resul ts'(analysis ,with �s�~�r�a�i�g�h�t� �,�i�n�e�m�'�b�~�F�s�)�w�.�~�.�~�e�,�'�,�;�.�;�,�;� ;',_ 

�"�'�c�o�~�~�r�~�~�:�.�:� '.F9Z:' �,�c�.�o�m�~�r�i�s�~�~� �~�o�~�e�~�t�~�'�t� A: ,(' iliA) �~�:�,� �t�~�;�-�<�t�~�e�'�:�~�.�~�f� �i�:�'�i�~�(�T�~�i�.�.�'� 
,'·artd �·�'�d�e�f�i�~�c� �~�,�i�~�~�:�a� t)1 ( . ri? �'�w�~�~�e� �,�C�O�h�f�3�i�c�i�~�~�~�~�~�,� ' �A�n�,�~�'�;�,�~�:�t�r�,�~�~�~�.�:�v�i�~�f�'�e� '.\/)' .. 
�'�,�p�l�o�t�t�e�d�f�6�~�,�t�h�(�!�s�e�J�(�F�i�g�~�S�)�G�;�7�)�'� . ':." . 

"ComParisod �w�a�'�~�d�~�n�e�b�n�'� :the �'�f�O�l�l�o�w�i�n�g�b�~�~�'�i�s�i�.�'� :' '. 

-- �B�e�c�a�u�~�~�.�'�O�f� �t�r�i�m�s�~�o�r�m�a�.� �t�i�O�~�O�;� �~�'�e�~�,�.�t�h�~�·� �r�~�s�~�i�t�f�:�<�:�,�~�.�f�'�·� .' 
analysis �i�s�'�·�~�a�k�e�~�'�·�:�t�n� �c�~�m�:�n�o�n�a�x�,�e�s� �:�a�n�~� �'�t�h�~�'�r�~�:�s�~�+�t�/�:�:�~�f�?�:�:�~�\�r�a�i�g�h�t� 

�~� <' .'.. ' • - , '. - �~�.�,� 

�m�e�m�h�~�r� analysis is' tak'en'in member, axes •. 

, -', 

";1. 

, ' " 

': .. \ �~�:� 
: �~�"�.� 

.... 

',-
.... '", .. 

:, ' 
, ' .. 

, .. "-
·:.1 ..•. _: 

'. '-'",' 

',:, :., .... , 
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�~�.�,�.� , 

I' �:�"�'�~� 

I ,iii :':n, 
"::'6 1,"- " 
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-I't 
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,W 
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�R�O�B�E�r�i�(�C�d�.�L�L�E�G�E�:�:�G�R�A�O�~�T�E�·�S�:�C�H�O�·�b�c�·�·� 
, �:�,�"�~� .. :BEBEK • ISTANBUL , . ','" 
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',r,. 

.. . , 
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'. �~� - ' 
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',.1 '.' 
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. ', .. , .. ' 
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, . ,": . 

.. - ,. 

" 

., , �~�.� , 
.,' 

�·�·�·�.�A�·�c�~�r�c�t�l�~�r�,�·� bridge 4eck,was �,�a�n�a�;�t�y�z�~�d�,�~�·�(�'�~�:�~�;�8�J�.� :,J;ri,'the,' 

�,�a�n�a�l�y�~�i�s�,�;�.�s�y�i�n�m�e�t�·�:�r�Y�~�W�F�i�s�c�o�n�6�i�s�e�r�e�d� and, only �·�t�h�~�;�h�a�i�f�:�o�f� the;:,', 

:, �~�t�~�u�~�~�~�~� �:�~�~�s�'� �a�~�:�l�Y�Z�e�~�.� �~� ' •. �~�~�·�~�~�u�~�e�.� �t�~�:�e�:�,�,�~�i�m�,�e�n�~�.�~�,�6�~�+� �:�~�f�'�.�t�~�~� g �~�n�~�~�~�:�l�,�/�<� 
�;�<�~�i�·�i�f�f�n�e�S�s�i�n�a�t�r�~�.� in' �t�h�e�p�~�o�{�n�'�a�m� is �:�n�o�t�.�e�.�n�(�)�'�u�g�h�,�~�O�'�.�,�s�o�l�v�e� ,the, �,�v�i�h�o�l�-�e�~�'�~�:�.� 
'stx1l6'tnre. '. "In. �·�c�o�l�l�s�i�d�~�r�i�n�g�.�t�.�h�e� •. �a�·�~�E�!�t�r�i�~�·� �'�d�~�f�~�r�n�J�?�~�f�6�r�i�~�,� �:�V�f�;�t�.�i�;�~�n�;�'�,�t�i�l�~�\�·� 

:"',Plarie:of �,�~�y�m�m�e�t�~�~�'�i�B�:�t�a�k�e�n� �'�~�t�o� �~�'�c�~�o�u�n�t�.�:� �'�.�'�T�h�e�:�±�-�~�s�u�i�t�s�'�a�i�-�~�·�·�s�~�b�~� " 
". ". .' " • ;.' " .,' > �~�'� '., :. " • .: �~�.� '. :" " " - �'�<�~� ..... "). '/'" . 

.. �i�i�l�~�'�d�i�:�r�:�f�e�r�e�n�t�:�f�i�g�u�~�r�i�1�:�;�'�~�;� �,�:�~�T�h�e� ,joint �,�d�~�f�o�r�m�a�t�j�;�6�~�s�'� �~�r�e�s�h�O�v�J�l�l�'�i�i�l�'�F�;�(�g�:�~�9�,� 

The' �f�i�~�~�i� �"�~�e�~�b�'�e�'�r� �'�s�t�r�e�s�~� �'�r�e�;�~�l� �t�a�n�t�~�-�"� �s�h�~�~�r�,�'�b�'�e�n�(�U�n�g�,�~�~�d� �·�t�o�~�~�r�i�~�;�~�'�:� . 
, �·�'�a�i�~�~� shbwn'btFig .• �1�;�6�"�F�{�g�:�~�1�:�,�.�e�.�~�d� �F�i�~�,�.�1�.�i�~�'�e�~�p�e�~�t�i�V�~�l�Y�~�.� :.' " 

"'. "', !,.':'" .' '. ,.' "':' '.'-: :'-'; .. --'! • �~� "': "".:' ", '. • �~�'�.� " • 

'-,'.' " 

". ";:" ' 

, 
-.'.:, .' . ',' - �~� 

, :, �~�.� 

: .. ,-;; . 

. �~� . 

�.�~�'� ", " . -.. ',' '."'" 

': ; :, 
, ,1 .,' :, :-

1,;, , 

. �~�:�.� ." �~� . 



�~� .. I I,U .. ; ••• Jlw' 

,.; . ROBERT: COllEGE. GRADUATE.SCHOOi.-: 
, ",'BEBEI(.ISTANBul·" 

...J 

." ' . 
. '" 

'8.':" C' I'RCUIAR, 13,RID, G, ,E.PECl{,',' FIG .. ", , ',' """"', 



;,' 

: ... 

."';', ., .......... -:-" 
ROBERT. COLLEGE GRAQUATESCHOOL:, 

�B�E�B�E�'�~� �.�,�l�S�T�~�N�B�u�i�.� .,. 

:@' 

'.@: 
". " 

. , 

-. 
�F�j�:�G�~�.�'�9�- JOINTPEF,n;CT:{ONS., �O�F�.�A�·�c�i�R�C�U�L�A�~�.�:�i�3�R�I�?�G�E� DECK 

. , 
", 

�~� '; l. . 

... '" 
'." ',;.,. 

" , 

'.' .. 



",l,nt,;,;....;JI..., 

ROBERT COlLEGE . ·GRADUATESCHOOL 
, . 'BEBEk;ISJANBUL: ' 

, ... . 
PAGE4B' 

'".j " , 

" 

" , 

-.;< 

-"", .'" 

,".' ." 

. '.',) , .. 

MEMBER: SHEAR ' FORCES : .. " 

'.: .. {' : 

.' ," �~�.� �,�:�.�~�.�,� ,'" 



,: 

'.: 

-',,' 

", 

" 

" �I�n�l�:�.�;�'�;�:�}�I�~� 

�R�O�B�E�R�T�:�C�O�L�L�E�~�E�,�G�R�A�D�U�A�T�E�S�C�H�O�O�l� 
BEBEK; ISTANBUL:; 

',';' 

"." 

'-' .. 

pAGE 49 

" 

,1 

.. , 

.. •. :: 
,',' . 



. ... ' 

., .. £\:.': . ..... y" 
.' 

, ... '. 

. �~�,� 

.':'-. .. 

.' >THESIS �~�.�"� 
... �R�q�B�E�R�T�C�O�L�I�.�E�G�E�·�G�~�A�D�l�J�A�T�E�·�S�C�H�b�o�L�·� 

'SEBEK ,ISTANBUL 

;, .. ' 

.,.' 

,"_, 

0,",' 

; ", 



:-:;.. 

. ;.: 

.'.,. 

-.. ,-

" �f�u�:�~�m�p�l�e�:� '3 . " .. 

:THESIS< 
: ROBERT, C'4jLl.EGEGRAbUATE 

:.. �"�"�B�E�B�E�K�.�i�s�T�A�~�B�U�:�1�.� ;, 

. �~� ; : 

.'. 

SC.HOOL, PAGE '51 

, " 

," 

·4 • '.', • 

"A. �c�i�r�,�c�u�~�a�r�.�p�l�a�i�l�e�;�g�r�-�i�d� , f:rame:w¢l;'l,(,was aila,.lyzed. (:pig.1.; �)�.�'�~� _ 

Because �:�'�O�f�:�'�:�t�h�~�.� �~�6�~�~�-�e�!�1�l�"�,�o�.�f�.�'�,�,�4�'�~�~�e�'�~�~�~�~�;�:�b�r�i�.�i�Y�l�:�t�"�;�~�~�~�p�e�~�:�,� Of",;th'e: �s�t�~�d�­
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�.�'�i�'�;�;�r�n�~� this'tlle$is ,$ti.ffness matriX.-anaJ.ysis lIas' applied' to' ,. 

, .' , .. : �·�t�h�e�.�:�C�~�V�~�1�#�;�e�~�~�'�;�'�?�:�l�~�l�l�e�:�"�g�~�~�d� ... �·�i�~�S�!�\�~�6�r�~�~� ' .••. �:�~�~�:�<�s�~�:�,�f�~�:�:�·�.�~�l�i�f�'�<�:�~�.�'�;�·�~�i�f�r�:�:�·�·�·�:�"�·� 
, . " '., . ·'.-e.vo .' ,of .... �t�h�e�,�t�~�E�?�s�i�s�'�,�"�;�;� �t�~�e�:�s�t�.�i�f�f�~�o�s�s� �:�,�m�a�:�t�r�i�X�f�o�:�r�;�,�:�a�;�~�c�;�L�l�1�q�u�l�a�r�:�g�r�l�;�i�l�\� .' .' 
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.', .analyzedFt:ol' :"this �c�a�s�e�'�.�:�~�,�F�<�?�~�;�t�(�;�,�v�a�r�y�i�n�g� �n�u�m�b�~�r� '"of divisi9lis·.'"ths"j 

�"�'�:�Y�~�~�F�~� �t�~� �v�~�·� �'�;�:�~�S�U�1�~�~�:�'�~�i�~�:�:�~�~�f�~�~�'�:�~�:�"�~�~�~�~�P�l�~�:�,�:�~�b�r�l�;�e�~�'�~�~�.�,�F�?�r�,�:�~�:�~�¥�~�W�~�~�~�h�Y�'�:�'�-�;�:�,�'�:�"� ,:" '" J 
: ,' ...... �,�t�h�e�d�e�f�l�e�c�t�i�o�n�,�a�t�'�p�o�i�1�i�t�;�J�j�·�"�v�a�.�E�i�c�o�r�i�:�s�i�d�e�r�e�d�f�i�r�6�t�~�:�:�1�.�r�h�e�r�L�:�'�t�l�i�~�'�:�r�a�l�-�h�i�i�:�;�:�w�a�s� ':" ,':' .':1 

.....•.• �:�:�;�1�:�;�j�!�:�~�~�:�:�s�~�1�~�t�~�!�~�i�~�!�~�~�:�:�0�~�~�:�:�·�:�~�f�~�~�~�~�I�e�~�~�~�~�i�~�~�:�·� .........•........ ·.·;1 
,- " :,' .' .. ', :, . �"�:�~�,�'�:� '<:',' �~� :' .":,::."<.':. :.: .. �>�~� ... �~�:�>�~�'�~�:�>�'� -:::; ; ... �~�:�;�.� �'�~�:�"�.� ::: < .« �~� �-�:�'�;�.�~�'�:�"� . .::' �.�'�~� ,:<" �~�-�.� �:�~�,�.�:�,�,�,�:�~�;�"�>�:�'�;�"�"� �~�'�~�(�~�<�;�:�:�'�:�:�'�~�'�.�~�~�.�'�~�:�-�"�:�<�'�<�~�'�~�~�,�~�)�:�.�"�,�~�.�'�-�:�>�~�'�,�:�.�<�;�.�'�.� ,j, ' ..... ::.' • ' •. �,�.�~�,� :',': 

�w�~�r�e�'�i�n�c�r�~�a�s�e�d�'�u�p�,� �,�t�o�:�'�f�o�u�:�r�t�e�e�n�~�A�s� �'�t�h�e�:�n�t�i�m�b�'�e�t�i�~�O�f�,�d�:�i�V�~�~�t�o�n�E�{�~�i�n�e�r�e�a�s�e�4�,�:� 

. . . ::', �-�,�t�~�.�~�'� �~�~�,�s�u�i�t�~�'�_�~�·�o�r�i�~�~�~�~�.�~�·�r�:�'�:�~�~�:�"�~�h�~�'�·�;�'�,�e�~�~�~�;�t�:�.�"�J�r�i�'�s�w�e �*�'�.�,�:�t�~�~�:�~�'�~�,�'�~�~�~�~�~�h�;�~�~�~�~�*�~�~�~�"�:�~�;�:�.�.�:�,�'�,� �:�.�,�~�.� 
waE1'made: both �'�f�o�l�"�'�b�e�n�d�~�g�"�i�n�o�m�e�n�t�'� an'd:, tOl;'qtis .. �a�~�'�·�:�A�~� .. �i�'�l�1�e�.�,�r�e�s�~�.�,�;�~�:�:�.�,�:�S�:�:�;�,� ."': 

". ':', 
, 

. �~�1�;�,� �:�,�:�~�/� ,: 

..... ' twenty, . �~�t�r�a�i�g�h� t ",memb �s�:�r�s�~�,�:�,�T�i�j�~�,�s�:�;�~�:�r�<�;�t�q� �u�i�;�'�·�~�f�3�,�m�o�~�e�:�'�~�o�.�r�k�~�,� ••• '5 () �,�t�h�e�;�:�;�;�t�~�l�~�l�l�f�.�:�i�.�~�:�'� 

..• �~�~�~�~�~�~�~�~�.� 
requ,1rss �·�m�o�:�r�e�w�o�:�r�l�t�,�:�~�;�t�f�i�:�y�~�,�~�p�,�t�r�.�,�a�~�i�l�a�,�!�>�:�;�l�A�t�y�:�:�~�(�)�f�;�~�t�:�f�,�t�f�#�~�~�~�:�,�m�.�;�i�;�t�r�l�.�~�~�,�$�;�"� 

�~� . , '.;, :;" ,,., .,'. " :.: . ;', , .::\ ' ., �~�~�l� �~� .::_ �.�~�,� �~�'� �:�'�.�,�"�~�~�'�.�"� �.�~� .. �_�~� ':; ":::, __ : '. ,'," �.�~� '.,' _,' ..... �~� 4, ..• �~�,�.�.� �,�/�.�,�~� :-,:, ,;:,.:::' 

.;. for, �c�t�l�r�v�,�~�d�,� �m�e�m�b�' ¬�i�t�.�f�J�'�;�~� �,�t�~�e�s�e�·�'�~�w�.�9�'� �<�l�~�$�a�'�d�~�n�t�a�g�e�f�!� :disappear. :, __ ,,' ,:. , , 
. '.' . . "",. ;>', ' .. '.>- "::'" '. �.�,�:�:�~�.� �:�~�'�.� -:. �:�:�'�~�'� �-�~�~�'� ' •• �'�.�,�>�;�,�:�:�~�(�'�:�:�.�~�~�>�:�~�>�:�'�,� .. �~�'� .:' �'�"�:�~�,�:� ;:;' >, .... �:�;�.�~�.� " �~�.�:�>�!� �:�~�"�:�<�:�:�'� �~�~�,�~�-�"� �.�:�~� ; ',' ,.>< /< ; �~�:�(�~� �~�,�:�~�;�.�:�,�~�.�~�.� �"�\�:�:�~� �,�~�,� :,';" " ;i ' �;�.�:�:�~� �'�f�~�'� ,'.: __ ::";' �~�,�~� �~�,�<� �~� ::'; .. ' '<,:',", 

" -". �,�I�l�1�'�~�'�P�~�~�'�s�e�?�Q�n�d�'�~�,�,�~�x�~�;�t�?�,�J�.�>�.�l�;�$�:�-�:�~�;�'� �~�:�;�;�b�.�~�~�4�~�.�(�3�.�~�E�l�C�~�\�J�3�~�;�m�,�~�~�Y�'�,�;�~�'�:�l�~�I�l�:�(�)�;�r�'�t�.�~�~�'�f�\�"�~�0�>�'�,� 
, •. �'�.�.�~� -;:'. ., .:-'"r' .. �_�,�~�!�~�,�,�"�'�/�"�~�"�~�.�·�~�~� �>�l�-�.�"�.�'�·�"�-�'�-�'�:�"�:�~�'� :" �"�~�"�"�~�'�.�"�;�;� , �'�,�"�'�~�,� �~�\�'�,�"�;�'�.�~�"�'�:�:�"�"�~�:�:�'�:�'�'�'�.�:� .. �'�'�'�~�-�'�\�'�:�'�'� �:�.�~�,�'�,�:� >,",'. , 

, " .'. ends' ,was �a�.�l�¥�i�l�y�z�~�d�.�"� �.�S�'�i�n�C�'�E�,�r�.�,�~�~�'� :!:a, �~�o�t�.� ppss;tble td s'01\7e ",the whole' '. ':" .. , 

.. . . ..... �g�"�i�~�/�h�n�l�;�.�~�:�:�~�~�:�N�,�~�"�,�~�;�~�)�;�J�:�!�i�·�t�t�,�,�;�;�~�·�t�'�;�c�~�~�~�'�~�~�;�.�#�i�4�~�t�~�~�~�\ �i�.�'�:�)� .. , ... .<, •... 
•... �'�~�.�"�"�:�:�.�:�,�~�.�_�'�~�:� .. �:�;�"�"�'�'�:�'�~�.� ."',' �.�<�.�~�.�,�,�;�,�~�,�,�~�·�>�-�"�i�.�'�·�·�/�i�·�~� ,'" "", 'I, 

,'", ' ... �,�,�:�;�,�,�<�~�"� �~�~�'� "",.j ,,_' 1" ,.',,/ �'�<�-�:�:�:�·�,�f�:�~�~�,�:�,�~�'�<�:�,� .'.' .. -. 
''''', �.�~�,�'�!� �,�~�.�~�.�:� . ". '" �~� ,"-;', .• :_ T �~� ,4, ",' 

" ',". ' ' '. ' .. , �:�<�~�"�'�;�:�~� �.�,�;�~�.�,�;�'� ' .. �~�~�.�.� ". , ;, ';.". ,', . 
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. use:·ofthe .,: �s�y�m�i�n�e�t�r�Y�~�:� :andc.'· �:�t�h�e�,�r�~�s�u�l� ts·:were·, �:�s�l�i�6�w�n�:�~�.� �i�n�·�.�t�h�:�e�~�~�f�i�g�u�r�e�i�l�'�:�.� :;t6o;' . 
. ' ...... : .• '. �'�:�·�·�~�l�~�.�:�:�.�:�t�h�e�~�e�:�'�:�'�,�~�~�:�m�~�~�.�?�~�;�;�~�~�e�~�;�:�:�)�f�~�c�c�·�~�t�¥�'�~�~�~�~�V�~�<�~�~�~�:�¥�~�·�i�~�~�.�·�:�~�~�~�~�~�.�~�,�~�~�f�~�~�~�:�~�&�~�i�:�'�(�:�·� , .. 

. ",,; .' in, structural' �e�n�g�i�l�i�e�'�e�:�r�:�m�g�·�'�:�'�I�I�:�:�:�B�l�i�t�>�:�:�t�h�e�,�'�e�f�f�'�i�c�i�~�n�c�Y�'�·�:�c�a�t�r�~�~�o�i�U�y�:�b�e�.�{�i�h�c�·�:�r�~�~�e�d� . '. 
" " ;', : _:,' _ ,,' ': , . �~� �:�~�,�'� ', .... : '\:' :; -;':', ;, :. .'," >"': �~� �.�,�<�.�~�~� �~�)�:� ::- �.�_�,�~�:�:�.�<�'�_�:� :'_>-; <":,'; �~� '!: >' �~� ':'_ '. :,' ':',.' ::.'." �~�;�.�:�;�<�~�'�.�:�,�.�:�.�~�:�.�,� '. �"�"�_�'�~�:�:�<� ,;;' �>�.�:�:�\�~�;�~�,�~�'�'�:�:�7�,�'�'�'�/� .. �-�~�·�:�:�,�:�~�,�~�.�:�:�'�~�~�,�\�'�,�:�;�\� Il;;>:.. . .', . 

'.- .' 

.. 

'. �~�i�t�h�"� computer �·�a�p�p�l�:�;�~�a�.�:�t�i�.�o�x�i�:�.�:�e�1�i�~�·�;�.�.�1�.�n�<�t�h�:�i�s�<� �p�a�.�,�s�~�,�,�:�"�~�P�'�o�:�,�,�:�"�,�~�o�X�'�~�~�~�c�~�:�~�~�~�~�y�:� 

�"�'�~�.�~�R�"�~�~�~� �~� 
.:,' . 

. ', .• ,,' �"�"�j�!�,�,�"�'�:�.�'�i�i�I�'�;�,�r�~�i�i�'�i�:�'� , " 
�:�"�"�~� ; w .:--" : �:�~�.� ' ,"_ #' -' .... : I 

; ;:. . .. , ': �,�'�~� �,�:�,�<�;�:�:�~�c�:�:�]�;�:�·�(�{�~�W�[�~�'�;�.�-�'�·� 
' •• �~�.�\�'�.�<�.�:�,�"�~�,�}�.�;�~�.�'�;�:�'�.�:�.�"�~�.�'� , . h", 

• • " -, - - ',: �~�.�:�'� �'�:�~� - ,; .', �~�:�.�:�~� .,.;. -:; > ',' 

;;.:: .. ,'>' �~� .,,:- �;�;�_�:�:�:�~�:�.�,� ::,»: .. : c < '., 

- .. ".", .. �:�'�1�.�\�,�,�·�~� .. �~�,�\�:�;�,�;�~�,�;�.�"�'�·�'� 'c,'," 

. �:�,�~�'�~�~� �~�,�"� -,,'h--'" • - - './', i.: 

:< : �,�~�.�~�~�;�~�<�,�,�:�~�~�<�~� .... '." . : : .. ' .. : 
�:�~�.�;�~�'�/�:�,�-�,�,�:�~�,� �-�~�.�;� . .( :' . �~� :. ' : �~� . 

" e' 

. , : �~� 

.' ' , .. ' .. "." 

,:1 . 

. ':- .... ' 

" , .... , 

", " 

, " 

, .J- �~�'� 

"," 
�,�~�.� : 

" " �~�:� ,.. '" .' 

-.'.' .' �~� 
.. ':, 

','. 

, '. �~� 



"'f' • 

. �'�~�.� , 

.-' �;�~�.� 

::;", 

.'.: 

�.�~�;� ," . 

"" . ,,' 

'.::' 

" 

, ,'<THESIS _"".. .' 
. RPBERTi �C�O�d�.�E�G�i�:�:�.�~�G�R�A�i�l�l�j�A�T�E�'�·�S�C�H�d�o�l�,� . 
:, ·, .. :SEBEK';ISTANBUL' ' ' . .. : .. ': ' . . .' . -. . 

',' 
;";'" 



. '.} H l:.!)I!:> .: 1'.-i: ,. 
t. '. 
r . .. " 

:;. ",. 

. :", ·'.ROI3EI?i;COllEGE GRADUATE 'SCHOOL'; , ,', �P�A�~�~� Gb 
- '.' ''''.: .. �:�~�E�B�E�K�:�J�S�~�A�~�B�~�i�:�-�'�'� ' �'�:�~�j� 

�~�~�-�-�-�-�-�-�-�-�~�-�-�~�~�-�-�-�-�-�-�-�-�-�-�-�-�~�~�-�-�-�-�~�~�-�-�~�~�~�-�-�-�-�-�-�-�-�-�-�-�-�~�~�'� 
. <'" 

,. :":, : .... >',<: �"�"�'�\�'�~�'�.�'�:�"�,�;�~�<�:� 

..... ' ...••....•.•.••. :..(J .• �:�2�I�;�.�~�C�9�~�~�~�}�~�~�~�·�.�,�~�~�~�t�~�;�,�}�d�'�~�~�~�+�t�»�)�2�.�:�~�;�·�:�7�~�!�~�c�~�i�i�¥�£�~�:�i�i�)�/�;�·�.� 
�~�.� ; ,;: . " 

�~�.�'�.� 

�~�.� :;-

. : �~�.� ' 

'. ,/',' 

'-:;" :"',' . ',,;- .". -., " 

.. " " �'�,�4�t�.�e�g�r�a�t�,�:�i�d�n�c�;�·�i�*�e�,�~�·� �~� 
" ..... . 

, ' 
-,' 

.... : 

, ,"' 

" .. ' 

. ". ;.' 

: �~� -", . 

I 

1 



. ' -, 

: :;: . 
. '. ' 

"."'.,:,-':, " 

, �,�~�:�"� �:�:�.�~� . 
','c' . 

, ' 

.'. " 

". .' 

" .:. ," 

, ' 
," . 



..... , 

, .. : .. 
."' .. ' 

. ..,. ',' 
�~�"� " 1-, • 
'. �~� ,- .. > 

., .. , .' 

" .. 

.J 
! 

. J

1 

'·1 
I 

' .. 1 

\ 



j 
1 

'1 
, I 
, • �~� j 

-I 
i: 
j: 

, I, 
I. 

J 
I 
I ' 

, I 
�~� 



:'; 

I 
<-,,, 

�~�,� .,; 

<,;-

< • �~� , 

. , 

.. , ... 





., ..... C',:'THESIS':" 
.: �~�-�.�~�.�,� ",' , ,:. �,�~�- . - �~�.�,�'� '. - ' . ' 

. ROBEIH:COLLEGE :'GRADUAiE. SCHOOL 

-. �:�:�:�:�:�~�'�_�j�~�~�~�~�K�'�.�~�~�T�A�N�B�~�l�.�·�;�·� 
,PAGE 66' 

,,; 

'. " 

" . 
-'",. 

'. .... '. �-�'�-�:�~� 

. �~�.� , 

..... 

" '.- '. �~�.� �~�~�.� �~� . 

: " ':.?',';-: �·�.�?�I�:�~�t�i�·�i�~�t�:�¥�~�~�·�:�i�~�:�f�i�;�2�:�·�(�:�~�.�;�~�'�·�:�·�'�·�·�'�<�,�:�·�:�;�.�·� �.�'�~�'�:� .. :: 
".: �,�.�;�.�,�.�.�.�;�.�.�.�,�:�.�.�.�.�;�;�-�,�;�:�-�~�~�~�F�=�=�-�-�=�;�.�:�;�.�.�;�.�~�.�.�.�,�.�:�;�:�~�~�~�~�'�;�"�'�;�;�O�;�'�~�·�.�.�,�.�:�.�.�.�.�.�;�-�-�.�.�:�,�.�;�.�.�;�.�.�.�;�,�.�.�.�;�~�-�.�.�.�.�;�.�;�,�;�,�;�,�;�.�.�.�.�,�:�.�;�.�.�.�~� 

�~�g� �'�f�2�~�"�"�t�:�~�;�~�i�~�~�t�~�~�'�;�,�c�.�;�.�-�.�"�.�;�-�r�~�~�~�~�;�i�~�3�·�+�~�t�~�i�:�i�~�j�"�.�~�'�;�~�,�?�'�.�'�~�l�l� ",'f2 
�,�~� "; 

.: " - , .' .... ,.,. '. . "-' �~�.�'� 





" .. 

;.' " 

,"Now 

'< ' 

': .. ' 

'.; :" 

". : :' 

';' 

, " 

.' .••• , ',0' 

, , ' ' .. 'By �,�d�~�i�r�i�g�:�,�~�~�e�'�-�i�l�~�~�_�~�~�,�~�~�±�.�f�;�;�c�¥�i�~�r�i�1�~�_�~�~�~�~�~�,�:�:�;�a�f�~� �~�S�U�b�~�~�~�t�'�~�t�i�n�g�:�-�;�h�e� . �~�l�u�e�s� of 

, X: �{�a�f�,�t�e�r�'�s�i�l�l�l�p�l�,�~�~�~�,�o�~�;�t�±�o�~�$�:�:�'�o�n�e� �,�:�c�a�r�i�:�,�~�e�t�:�t�h�e� �,�f�~�i�1�:�b�w�i�i�1�l�(�.�e�J�C�p�r�~�~�s�1�:�o�'�n�"�:�'� " 
'. �,�'�~� :! '. 

"'" . 

, I 

, ' :,: f"f:";""f', f' 
:: >, ;;,'-1323 ': �~�2�,� .3) 

.,', ' ,-x .. ' .:'j; ... ' 

".'. 
". 

'. '. 

• �~�.� > 



PAGE 6'9 
.' �~�:� "''. 

.,.,." 

, . �~� ' .. :. ; .. r, 

• ... '. '-> 

f , •••.• 

. .... 
�~�-�;�.� 

,. �~�.�"� 



"-'':;.: 

:.-.' 

''r'' 

>,::,ROBERT �C�6�l�L�E�G�E�,�~� GRADUATE' SCHOOL 
�;�'�:�8�E�'�B�E�K�-�.�'�I�S�l�A�N�~�U�l�:�'�- - ". 

. , �,�~� . 

PAG,E 70 

. �~� . .' '. 

�'�,�~�'� . 

.. 

�"�'�:�:�'�:�~�~�~�~�~�~�:�T�~�,�~�t�.�:�:�p�F�,�"�~�~�A�.�~�~�Q�#�>�;�,�t�2�,�:�;�:�~�;�:�.�:�,�:�,�:�:�:�~�"�,� �'�~� - , ,'; ", ,," 
: Consiqer, �a�,�c�a�n�t�l�1�e�:�v�E�{�X�!�:�b�~�a�l�l�i�:�'�~�,�;�T�h�o�'�~� work, ,done; by iritemald'orces 

-�m�u�a�t�"�b�;�{�i�~�~�,�~�~�~�:�:�'�_�t�'�~�:�'�~�h�~� �:�;�~�~�~�~�:�\�i�~�~�~�:�:�'�·�~�y�:�c�e�x�~�e�r�n�a�i�"�,�l�o�t�c�e�s�'� �T�~�e�r�.�e�~�'�d�r�e�,�'� 'the, 

�"�'�t�o�1�:�1�(�)�w�:�i�l�i�:�g�~�'�e�x�;�p�r�~�~�s�~�o�n�;� �,�~�;�~�r�i�;�b�e�f�~�~�/�~�i�t�t�e�l�f� ," 
, ." . .' ' ':,' ,.' : -', ., ,./, �~� ';':", -',' �.�'�:�~� . �~� ; .". . .. ,. .' 

.' . , ' , ". �'�;�.�~�'�_�:�:�i�:� ',,' �,�'�.�~�'� '.' .' - . ";, ,,:.; �~� '.... ". : .• , 

, ,.' <, > > �:�,�,�:�/�,�p�,�'�-�J�.�:�,�>�d�,�'�;�:�i�'�,�,�:�:�,�+�~�~� P2, :d 2 �-�f�:�>�:�-�~�3�;� �-�~�3� =: p 4 ' �~�4� 
- �~�"�.�:�.�~� .':. . 

'"'.' 

" 
w:d. �t�i�n�~�'� ill ";na trix �f�o�~�.� t " 

• t • .' , .' • �~� " • • �~� I �~� 

. �~� �~� �'�~�~�~�'�:�~�-�:�\�;�"� ,;. 
'"," ' .. ' . 

.:: !:.' -;;;< �~�,�'� 

. .' .,' :'.;'.:' . �;�,�'�~�'�:� 
,'f 

"S;1nce, 
"'.; .. 

': '!lierefore, f' 
,'.,' 

�'�-�~� .' 



'. , ,,:'.IM 1:.:::>1::>, , , 
.' �.�'�~�.� �,�'�~�,�;�'� �~�O�B�E�'�R�T�i�.�C�O�l�L�E�G�E�;�.�'�G�R�A�D�U�A�T�E�,�S�C�H�O�O�L�'�.�:�;� 

.:';'BEBEI<': �i�S�T�A�~�'�8�U�i�.�.�'� " : ",' 

, �~�;� 

"' ... ' ' 

'.' '.f 

.,'" 


	Tez3433001
	Tez3433002
	Tez3433003
	Tez3433004
	Tez3433005
	Tez3433006
	Tez3434001
	Tez3434002
	Tez3434003
	Tez3434004
	Tez3434005
	Tez3434006
	Tez3434007
	Tez3434008
	Tez3434009
	Tez3434010
	Tez3434011
	Tez3434012
	Tez3434013
	Tez3434014
	Tez3434015
	Tez3434016
	Tez3434017
	Tez3434018
	Tez3434019
	Tez3434020
	Tez3434021
	Tez3434022
	Tez3434023
	Tez3434024
	Tez3434025
	Tez3434026
	Tez3434027
	Tez3434028
	Tez3434029
	Tez3434030
	Tez3434031
	Tez3434032
	Tez3434033
	Tez3434034
	Tez3434035
	Tez3434036
	Tez3434037
	Tez3434038
	Tez3434039
	Tez3434040
	Tez3434041
	Tez3434042
	Tez3434043
	Tez3434044
	Tez3434045
	Tez3434046
	Tez3434047
	Tez3434048
	Tez3434049
	Tez3434050
	Tez3434051
	Tez3434052
	Tez3434053
	Tez3434054
	Tez3434055
	Tez3434056
	Tez3434057
	Tez3434058
	Tez3434059
	Tez3434060
	Tez3434061
	Tez3434062
	Tez3434063
	Tez3434064
	Tez3434065
	Tez3434066
	Tez3434067
	Tez3434068
	Tez3434069
	Tez3434070
	Tez3434071

