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wi th this aspect assuming·, pe or eC-

the effect of tolerances is quite unimporta 
to the final safety factor. T objee ct the . present st 
ito Inve tigate the contr1bU on ordf •• nsional 1screp -
c1ee to the final result, and ~u. :rill a gap ~ch is 
ex1stant in the engineering lit sture, and 0 justify or to 
refUse this assumption. 

The rne$surement of' tol rene, e.er requi es 
a great amount of time, due to the e~ria ntal and stat1s­

. ticsl nature of the work, and 80 f Ve;I:7 1ttle 

in this fielo The idea of the preae 

case the effect of construction tolerance on the &afety o~ 
reinforced concrete column has been eel c. ea. this seleo­
tion is ~e pr1~arily beeau e; 

1- £he failure of col 
since it costs 
materiel. 

e 
in term 

ry. illportance, 
of huean life and 

2- .Lhe ult1sat.e strength of CQ1~8 can be expressed 

with si~pler equations. 

,- The me asurem.en t t' ~rJ"""''''''' easier 

than thllt of any en • 

The re$ults of the 8 udy a~ presented below, 
follo~ng a literature review and ana~.18 on the factors 
Nh1ch a fect the ~ctor of S8~e , and in eonclus1a.n a better 
insight has been gai~ed as to 9vhere· construction tolerances 
st~ with respect to other faetors. 

It 18 ob et.'9'ed from Tables 2 and , that if the 
effec~s Of dimensional discrepancies .re neglected, the 
percent of error in the safety. factor 2.75 $ 
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The to cost of failure is e up C o-

n nts, one ·vhich is independ nt of p~ and includ d c 
nc indirect losye fr the. f "Iu; s s 
h"l co t of repair, if such pos ible, an:" . C ot r 

'N ich r pres"ente th co t uct on n rep i 

impo3sib e, an dep nds on PF as does "the in 1a1 cost 

Th s the CCQno lcally 
unse.rvice b~lity f'or hich tt 

'1 risk of allure or 0 " 

ecreases ~dth incre sin r~tio 0 

i ceab~li y 0 he ini tial cost t .a 

in service 11 fe an deere s1n~ intere 

oula, e de ir e 

fail re 

as . 1th inero -













































an 

cancelling 

anc the sine of an~le (2) 1s 

sin (ol- 90) _ .............. 

and of angle (5) is 

s':'n 

i.e. 

cancellinp-
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E- CALCULATION OF THE SM"'"'ETYFACTOR N 

In this section eq.52 will be solved several times, 
for changing values o'f' coef'ficient of variation of' strength 

Vp (VsJ , and probability factor N! In this equation, conf'idarlce ' 
limit parameters f'or strength andl.oad, ts and 't).., ,are both 

taken ,to be 1.28' :from Tabl.es Band C, Appendix, f'or const~nt 
probabilities of' 10 %.Vl.. is still equal to 0.14 •• Eq. 52 is 

. j , 

, 
'j 

? 1 , , 

and substituting the, given values into the equation,'it beqomesj 
I 

N = N ,(:1: '~,;I;~28 V;) 

(1 -(1.281(0 ~141) 

Case 1 Vp: 0.1~165,' if: 2.50737 

, ' 

N =2.50737 1 '- (1.28 )(O~15165) _ 
, 1.17920 

1:.71359., 

Case 2 Vi, : 0.15165, N · 3 .. 08568 • 

N - 3.08568 1- (1.28) (0.15165) -_. 2.10882, 
1.17920 

Case' 3 Vf : 0.15091, I'i • 2.49355 .. 

it - 2.49355 " 1 - '(1.28) (0 ~,150912 :::. i.70615 - 1.17920 

, I 
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Case 4 Vp~. 0.15091, If! 3.06108 

N = 3.06108 . 1-{1.28) (6.15091) -
1.11920 

Case ~ Vp: 0.15018, . N : 2.48026 

2.09354 

N =' 2.48026 1. - ll.28)(O~15018) :; 1.69901' 
--. -' 1 .. 11920 

Case 6 Vp ~.' 0.15018, N::; .03145 . 

N.= 3~03745 1 ~ (1.28) (0.15091) :;.: 2.08070 
1.17920 

Case 7, Vp: 0.14946 iII' : 2.46730 

N =- 2.467:30 1 -(1.28)(0 .14946Y = 1.69206 
. i.11920 

Case 8 Vr ! 0.14946, if: ).01468' 

N,:::: 3.01468 1 .- [1.28)(0.14946) -=2.06746 
. 1.17920 

Case 9 Vp! 0.1.4875, N: 2.45469 

N =2.45469 1 - (1.28) (0.14815 )= 1.68531 ' 
i.17920 

Case 10 Vr:O .14875, N:· 2.99234 

1 ~ (1.28) (0 ~1487 5 2;:: 2.05-444 .. ' N == 2.992:; 4 -:;..~~:..:.;:;...t.-..:C,~"':'::;":'''::;'''<-. _ 

1.17920 
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Case 11 Vr: 0.14804, iT: 2.44240 

N = 2.44240 1 ~ (1.28)(O.14804).~ 1.67875 
1.17920 

Case 12 Vp: 0.14804, N: 2.97089 

N =: 2.97089 1 -,,(1.28)(0 .~4804) 

1.17920 
2.04201 
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F- CALCULATION OF THE COEFi,'ICISNT OF VARIATION OF STRENGTH . " 

WITH THE EFFECT OF TOLERANCES 11NGL2CTED :' 

IIi this' secti on" as in section C, eq .60 will be' 

'solved several times for Vt' with'changing va~ue.s of p. 

However th~S time both ,VA" and ,VAs are taken to be. equal to 

ze ro • V;,' and' Vfy asbe,fore are taken to be equal to 0 .15 
from Table 'D, Appendix.Eq. 60, therefore transforms into 

v.= r, 

Substituting the gi ve~ values' and simplifYing, 

Nm", intothi s new equation, the different values 'of P, are 

substituted. 

Case 1 p,: 0.005 

0.1: j 2 ' V - .,----=~.:;....t. --:-- ,,1 +0,.00 5 " 
p- '(1 + 0.005) 

Vr:::. 0.14851 

Case 2 p : 0.010 

, v. = ,0.15 j' 1 - 0.0102 , 
, r. (1 oJ. 0.010) 
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Vy:::;: 0.14705 

. Case 3 . p · . 0.015 · 

j1 +: 0.015
2 v. -- 0 .. 15 

p .-
(1 + 0.015) 

Ve· .:: ·0 .. 14562 

Case 4 p · 0.020 · 
.. jl+ O.O~02 0.15 V,.t::: .. p 

(1 +0.020) 

V(' =0 .. 14420 

Case 5 p: 0.025 . 

(1.+ 0.025) .. 

Vf .=. 0 _.14282 

Case 6 p. ·0.030 

V= P 

Vf := 0.14146 

PAGE 90 
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G- CALCULATION OlF THE PROBABILITY FACTOR N, ~'lITH THE, 

In this section as in section D, eq~ 50 will be 

solved several times, i.e .. once for each value of' V • 

Everything is the same; except the 1/ values, which are 

taken -from. the' preceding, chapter. As given in section D, 

( 2 2) -2 '- ( 2') ,I - tp Vr IiI -: ,2 N +\1 - til 0 .. 0196 = 0 

Case 1 VI' :0.14851, tr= 3.72 

( , 2' ") -2 - (' '-2 ) ,1-3.72 0.14851'- N, - 2 N + 1- 3.72 0.0196 = 0 

0.69479 N2 - 2 N + 0.72877 = a 

N -:: 2. 45055 

Case, 2 . Vr, : 0.14705, , t f : '5 .. 72 

'(1 '·~2' '~ -2,-2 _ - '.7~ O.1470'/ N 

,0 .. 70081 N2 

2 IT·t- (1 - '5.722 0 .. 0196) ~:: 0 

2 IT + a .. 72877= 0 

NT = 2.42502 

(1 ... >3 .. 722 0.145622)N2 - 2. N + (1 -';: .. 722 
C.019G}::c 0 

o .. 70649 N'2 :-:-"·2 N + 0.72877 = Q 

if::;:::. 2.40124, 

PAGE 
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(1 ~ 3.722 O .. 1442(2)N2 -2 N + (1 - 3.72 2 '0.0196) = 0 

. 0.71230 N2 - 2N+ 0.72877 = a 

, if -;0::;: 2 .. 377 4 5 

(1 - 3.722 0 .1428:22 )N2 ~ 2 N T (1 -3.722 G .0 196}::::' 0 

,'... -2", - ' 
0.71770 If - 2 N + 0.72877 -=-9 

IT :';::J\ 2.35561 

PAGE 92 

Case 6Vr :. 0 .14146;tr : 3.72 

. . ' 

. (1 - 3.722 U.141462)N2 - 2 N+.' (1 -3.72
2 0.0196) ~"O 

, 0 '.723V9 :[2 - 2 Hi- 0.72877 -=;- u 

N= 2.33411 

Case 7 Vr : 0.14851, tl': 4.27 

(1- r.zr2 U .1485i2)N2 - 2 N T- (1- 4 .. 27 2 0.0196) ~ 0 , 

0.59778 N2 ,:", 2 IT t- 0.64264 ~O 

N ~ 2.98565 ' ' 
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Case 8 

(1 - 4.27 2 O.147052 rr2) - 2 N + (1 ~ 4.;27 2 0 .D19i)).t~ () , 

0.60580 N'2 - 2 Nf 0 .64264 ~ 0 

N= 2.94071 

Case 9 ~.. : 0.14562, tp: 4.27 

~2 ' ?) 2' 2 \' 
(1 .... 4.Z7 O.145E)2~ j; - 2 N + (1 - 4.27 u .. 0196) ~ 0, 

0.61328 N2 - 2 N + 0.64264= 0 

N = 2.89980 

,Case 10 ,Vp ,: 0.14420, tr: 4.27 

, -

(1 - 4:272, 0.144262) N2 - 2 N ... ' (1:- 4.27 2, u .0196) ~ 0- ' 

O~62v94 N2 - 2 N + 0 .. 64264 ;:0 

,if ==' 2.85892 

Case 11 vr : 0.14282" tj\: 4.27 

(1 - 4.272 0.142822) N2 ...; 2 N + (1- 4.ir2 u .u196 J :-... : 0' 

0.62805 N2 - 2 N' t 0 .64264·~ 0 

, N = 2.82185 

1 
i 

, ! 

I 

I 
I 
I 
I 
j 
I 
J 
1 

1 
J 

·1 

'I 
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Case 12 V
f 

~ 0.14146, . ~r: 4.27 

2 N.+ (1 - 4.27 2 0.0196)::;; 0 

o .. G3516 I'? -:- 2 ·N +0.64264 = 0 

, N=i 2.78558 

;" . 

. .. _ .. _---_ ... -~- .. -----
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,H- GALCULAT ION o:e THE SA:&'ETY FACTOR Nt WITH' TH3 

EFFECT Or' TOLERANCES. NEG LR:!TED : 

in this section 1 as in section E, eq.52 will be solved 

several times, each time, for a new value ' of N, and all other. 

values arethe'sameaS:lR sectionS, i.e. t$ and tL, both are " 
J 

equal to 1.28, and "i,. is equal to 0.14 .,The:fol1owing equation: ,.. , i 
therefore is used. I 

N:= N __ -=1_---'1:::..'.:.,:-2::.::8:.-;V:.6~ __ 

(1,'- (1.28)(0.14)). 

Case 1 Vs : , q .14851, 

If = 2.45055 

Case . 2 Vs ': 0.14851, 

N :::: 2.98565 

·Case ), V,5:' 0.14705, 

N : 2.45055' 

1 - (1.28)( 0.1485]/ . :=' 

1.17920, 

N : 2.9856'5 

1 - (1.28)( Q .1485:0' =: 

1.17920 

l'i : 2.425u2 

1.68311 

2.u5063 

'N -= 2.42502 
, 1 '- ( 1.28)(U~147v5) 

1.17920 
=1.66943 

Case 4 Vs : 0.14705, 

N :.... 2 .. 94071 

N : 2.94071 

1 - (1..28)( 0 .147(5) 

1~17921J 

,= 2.u2444, 

I 
i 

I 
f ~ 

1 

l 
i 

i 
I 

" 
I 

1 
I 

l 
1 
i 
1 
I 

<. ~ , 
I 

1 
I 

1 
I 

I 
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Case 5 VS: 0.14562, i1 ; 2.40134 

N= '2.40134 --..::l.=-' ,_,-_' ..l..:(1::..:.:..::2;.:=.8-,-)(~O~.;..:1..;..;45~6:..::2;.:;..~ -' = 1.65685 
1.17920 ' 

Case 6 Vs :0.14562, N :2.89980 

N :=2.89980 1~ (1.28)(0 .14562) =g.00076 
1 .. 17920 

Case '7 V.s= 0.14420, IT :2~37745 

,Case' 8 

N = 2.,?7745 
1 -(1.,28)(0.14420) _ 

,1.17920 

V' ..s q.14420, N: 2.85892 

1.64401 

, 1- (1.~8) (0 .14420) 'N= 2.85892 = 1.976.94, 
1~i7920 

Case 9 "'Is: D. .14282" N : 2.35561, 

N = 2.35561" 1 ',:.. (1.28 )(0.14282) , -= 1.63244 
1.17920 

Case Iq "Is; 0.14282, N: 2.82185 

N ,~ 2.82185 l'- (1.281~O.14282)=!.95554 
L,'i7920' 

Case 11, Vs : 0.14146, ' N: 2 .. 33411, 

N =2.33411, 1-' (1.2S)(o.i4146) -=1.62Q99 ' 
1.17920 

PAGE 96 



ROBERT COLLEGE. GRADUATE SCHOOL 
.SEBEK i ISTANBUL 

. Case '12 ' Vs: ,0.14145 t K: 2.78558 

,N = 2.785~8 1 - (1~28)(O.1~146) 
1'.17920 

PAGE 9~ 
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I-NOTES, ON ,'YrlE LIMITS ,OF ALLO'.l!ABLE ERROR' ! 

, Given a, rectangular column" ','lith the design, i.e .. 

intended dimensions as .(a) and (b), in '.vidth.:and depth; the~e, ' 

is positively going to' exIst a discrepancy, as described in 

the previous 'ch~pters.', Denoting the, discrepancies as,Aa and 

bb in (0) "and (b) resp;::ctively, ar...d defining ,bothAa and 

~Abas; negatiye'" so 'as:to ins~re: the. worst probable, case, 

the desit~n arid cross .secti onal areas can be wri tten as fo11071S: 

De,sip;n Area' :-' 
'Actual Area' 

: " . 

a.b 
(a-D.a)\b-L~b)~ a.b - a.Ab bAa +Aali b ' 

, Neglecting the la~t 'terJl" since it is of' secoild ord'er, the 

above expression f()r the actual area can bevlJ:'itten as: 

'Actual Area :a~b - a Ab - b.l.\. a, 

,and dividing the, actl.:al area by' the design area; 

Actual Area 
Design Area 

~ 1 ~(b.'a +l~b)\ 
. "a ',' ,,·b ' 

.. ' 

,I 

i 
" 

1 

where the expression after '( 1) stnnds for thecoe£:fici'ent' 0:[ 

variation 01' the are,~s,V,.;j'3~To magnify,theexist~lt "erriors to'! 

: the utmost, a s'quare ca.lurnn of the smallest cross s'ecti6nmust 
: . ,.'. . . . 

be cons.idered. For instance a' 20 x 20 can be considered, 'Iii th 

allovlances ,of' <1 em on each 'side'. Then equation .A becomes: 

R . f -= 1 _ '"I") , 'A a 
at~o 0.' areas '- "C ,a 

,1 
and 'with the given values the coefficient:' of varia'tion co~es 

, out, to be 0.03'3, whence the percent 'of error in, tl:le sai'ety 

factor barely pas'ses .fi ve OJ:' six percent. ,To obtain the~ coef'" 
ficient of vari'ation"of,concrete 'areas, i.e.O.02693.?" for a,' 'i 

20 ~~ 'by 20 cmcolUinn,cros~,~eetion,',f~~'~theaboveeqU~,~iOn, 
one observes that the', ratio' Aq,/a Inus-t~ nbtexceed.O.8 em. 

i 
I 
I 

" 
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.. DY TO TABLES ... 

I-Table A :.This. tabYe gives formula~ for the mean, 

,4-

5-

6-

. . 

. s.tand~:lrd .deviation, coefficient· of'variation . for 
vari ous . functions and., is obtained from He ference ,. 
number· is • 

Tables B ande :. These two tabl'esgive various 

values for areas under a normal distribution curve, ., 

'and are obtained, from Reference" nuruber.s 25" 26 • 

Tables.J and E.: These two tables ,give :various 
vaiues for t.~e coefficient·· ofvari'ation ot strength ,i 

.of .reinforcing st~el and ot' concr·~te, and als.o the'y, 

give the coe.fficie~t of vC\.ria:t.ion of load,. They 
. . . 

were taken from· Ref'erences,. number ·17 • 
.] 

. • . ". .: ,"j 

. TableF ! This tablewa~ ·cons:tructed ·by tIle data, ! 
obtain'ed , at. a construction si,te" and wi tIl the help 1 

at this 'Fig. 5 was plotted .It gives, . basically, ·1 
the . ~aiio of t4e actuai concrete area' -to the . inten....;. 'j 

j 
dedordesign ,value. , I 

Tabie .G: This table was .alsoconstructed'by the , .1 

data obtained at the same construction:si.te, and·~l 
Fig.6, was plotted using this table. Itgive~ thej 

ratio Of., .theactual· steel area to the; nominal area" 1 

, and the mean· values for concrete .and steel· ratios' l 
were calculated by the help of Tables', F' a~d,G:.l 
Tables Hand I : . These tables show' the.ca~.cll-lati()n 'I 
procedure' for the obtainment of' the standard devi.a-. ' .j 

, ti op-s for ra~t.ios' of' concrete and .steel are.as:respec~l 
tivelyaruJ are constru~ted'by ~hehelp; of data~ ob- :'1 

. tained from TabJ.es F and ci ~ . In these tables ~. " 'I 
. represent ,. the ratio 'of . co~crete ,areas, and X the .' ~ 

ratio ol'steel areas. 



Statistical 
Value(X) 

Arithmetic 
Average (X) 

Vari.ance 
a;, 2. 

Coe;fficient 
a f -Varia ti,on 

I 
! 
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TABLE. A 

.~.2:x. n . 

. 1 .. ""):( -) 2 
n-:LX~ - x 

.' 

..;..; ·)2 
(

. x., . 
+ V'" .. .,.- -

~. x + x 
. 1 :;;: 

PAGE JD 



, ; . 

THESIS' 
ROBERT COLLEGE GRADUATE SCHOOL PAGEIO~ 

BEBEK ,ISTANBUL 

== --:wp;w 

TABLE B 

,. With X as. the mean \felue, th.ere are two probabi.li­

ties of observation in a normal distributiori curve • 

. 1. ,An 'ooservation may be smaller than x - (it in 

. \'lhich . case it i'lillbe, denoted as. Ai 

2. 'An obser.vation may be greater than X 

. which c~se it will be denoted as A2 

O't "in 

In Table B· Which occupi.es the ne,xt two pages, 
v,9.1ues of A2 is gi veri for corresponding values oi't, and' in .. J 

Table· C '.'lhichis on the third. following page, values of.A., is 

. given for the corresponding values of t • 

,. 
i 

.1 

i 
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tp .00 .01 .02 .03 ' .04 
.0 "! .5000 .. 5040 .508v .5120 .5160 

1 I i \. , .1 ~'798 .. 5438 .5478 .5517 .5557 I .) , 
i I 

I .2 I .5793 ! .5832 .. 5871, .5910 .5948 ! I 

.3 1 .6179 .6217 .6255 .6293 .6331 I' 

I '1 I' 

I 
.4 i .6554 .6591 .6628 .6664 .6700 I I 

! I .7019 
i 

I .5 .6915 ' .5950 .6935 .7054 
, 

1 
I 

1 .6 I 

.7257 .. 7291 .7324 .. 7357 .7~39 
! 

'j 1 I I 

.7 1 .. 7580 ' I .7511 .7642 ~r7~ .7703 I 

I I 
d~) ? I .. 8 .7831 I .7910 .7939 .7967 .7995 

.9 .8159 I .:3186 .8212 ,.8238 .. 8264 I 

i i • i 
I 

I 
! 

.8413 • .3438 .8461 .. 3485 .8508 
\ 

il •O " f 

,1 .. 1 " .8643 .8665 .S686 .8703 .8729 ! 
!1.2 .S3i~9 .8869 .3838 I .8907 .8~25 ! 11.3 ' L .90'320 i' .904,90 .90658 I .90824- .90983 
1" , 'I .,)1924 .92073 ' .92220 I .92364 ~92507 ! j 1.4 ' 
i f I 
11 *5 ~, .93319 .93443 .93574 I .93699 ' .93822 ! 

.9452u .94630 .94733 .94845, .. 94950 
! 

;1.6 I I 

11.7 
I 

.95545 .. '95637 .95723 .9581-:3 .95907' ! l 

I I 
.. 

i 1.8, 
, 

.. ';)6407 t .96485 .96562 '9~ "''')3' , .96712 ! • jQ .,' 

~1.9 
, 

.97128 ! '.97193- .97257 .97320 .37381 i I ! 

i 1 
I 

I 
I 

i2.0 ! .97725 ,.97778 ' .97831 .97882 " , .97932 
, 12.1 I .98214 .93257 .98300 ! .98341 .93382 i .' 

!,.., ? i' .. 93610 ~98645 .93679 .~3713 " .98745 ,j .::, • ...,. ! I 

[":> 3" ! • :98928 .98956 .98983 
\ 

'~9 0097 .' ~9 0558 , I 
>'. r.;,. .. , I 

12
•
4 , .9 1802 , .9 2024 .9 2240 · .-9 2451 .9 2656 1 

I 'I 
I ' .93790 .9 ')967, .94132 I .9 4297 .9 4457 

! 
. [.2.5 I 

I 
- .-' , 

J2.6 .. 9 53'39 .9 5473 .9 .-t:.04 ' I .9 5731" .9 5855 ,,)...; 
"';7 .. 9 6533 .9 6G36 ! .96736 9 "-83"- .9 6928 '14 • • ,,0 ~ 

2.8 .9 7445 .9 7523 I 
a 7599 I .9 7673 .9 7744 OJ I 

2.9 I .9 8134 " .9 8193 .9 8250 I .9 83u5 9 8~5Q .' . . ./ -' 

! I 

3.0 .93865u .9 8694 ,\ .9 8736' I .9 8777 .9 8817,' f 

'5.'1 .90324 .9 0646 .9 0957 I .9 1260 :.9 1553 
1 3 •2 

, 
.'9 3129 .. 9 3353 I .9 3590 ! ' .9 3810 .9,4024 I 

, \ 3..3 .9 '5166 .9 5")31) ~9'5499 
, .9 5658 .. 9 5311 • 

i"; 4 .9 6631 .9 6752 .9 6869 i • 9 6982 .9 7091 . 1-'. , I I " 

i3.5/ .9 7674 .9 7759 .9 184.2 I .9 7922' .9,7999 
13.6' , , ~9 8409 .9 8469 .9 485~7 I .. 9'8583 .. 9 8637 
I~ 7 .9 8922 :.9 8964 .9 00)9 .9 0426 .. 90799 
§:s: ,.9 2765 .9 3052 .9 3327 I , .9 3593 .-9 3848 

I... 9' .9 5190 .9 5385 .9 5513 ! .9 5753 .9 5926 )-., , 

4.0" .96833 .9 6954 .9 7.090 .. 9 72tl .9 7327 
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.05 .06 • .07 .08 OQ . ~., 
.0 .5199 I .5239 .5279 .5319 .5359 I 
.1 .5596 f .5636 .5675 .5714 .5753 I .2 .5987 .6026 .6064 .6103 .6141 
.3 .5368 .6406 .6443 .6480 .6517 
.4 .6736 .6772 .6308 .6844 ~.6879 

" 

.5 .7088 .7123 .7157 .7190 .7224 
" .7422 .7454 .7486 I .0 .7517 .7549 

.7 .7734 .. 7764 .7'794 .7823 .7852 
I .3 .8023 .8051 .8078 .81U6 .813.3 , 
I .9 .8289 .3315 .8340 .8365 .8389 
r 

I 1.0 .8531 .8554 .3577 .• 8599 '.8621 I I 1.1 .8749 .8770 .8790 .8810 .8830 
! 1.2 .. 8944 .. 8962. ~8980 .8997 ~90147 I , 
j 1.3 .91149 .91309 .91466 .91621 .91774 , 

1 .. 4 .• 92647 .92735 .92922 
I 

.93056 .93139 t 
, 1.5 .93943 .94062 .94179 ,I .94295 .94408 

1.5 .95053 .95154 I . .95254 .95352 .95449" 
1.7 .95994 • 95080 

, 
.96154 i , .96246 .96327 . i i 

1.3 .96784 .96856 .96926 .96995 .. 97062 
1.9 .97441 ,,97500 

I 
.97558 ~97615 .97670' 

, . 
~ t <, 

.. 

2.0 .. 97982 • 98030 I .98071' • .98124, . .98169 
'2.1 ~98422 .934"61 'I 

. , • 9.3500 .98537· .98574 . 
2.2 .~8778 .93809 '.98840 .98870 ,.98899 
2.,3 '.9 0613' .9 0363 i , .9 110e .9 1344 '.91576,' 
2.4 .9 2857 .9 3053 ! .• 9 3244 ' .93431 .9 3513- '\: I ' , 

4614 4766 
, 

5060' .9 5201 2.5. .9 .9 - ) .9 '4.915 .9 1 

2.6 I .9' 5975 .9 6093 i .9 6207· .9 6319 .9 6427· ) 

l 
? 7 .9 7020 .9 7110 ' ; .9 7197· .9 7282 .9 1'365 ! ..... l 
2.3 .9·7814 .9 7882 • a 7948 .9 8012 .98074 

! 
I • .J 

2.9 .9 8411 a 8462 i . ~9 8511 .9'8559 .9 8605 • .J 

I 3.0 .9383 56 .9 8393 I .9 8930 .9 8965 .9 8999 I 
I 3.1 .9 2112 .9 :2373 .9 2636 .9 2886 

I 
.9 1836 

3~2 .9 423U .9 4429 i .9 4623 I ~9 4810 .. 9 4991 
3.3 .9 5959 ':l- 6103 I .9 6242 .9 G376 .96505 -'" 
3.4. .97197 .• 9 7299 .9 7398" ,., 

7493 .9 7585 I .';) 

J I 3.5 .9 8074 .9 8146 a 8215. ! .9 8282 .9 8347' 1 • .J , 
3.6 .948639 .9 87'39 .9 8787 \ .98834 f .98879 ! ! 

I I' 3.7 0'] 1158 .9 1504 I .9 1838 .9 2159 .9 2468 
I I 3.8 .9 4094 .9 43'31 ~9 4558 .9 4777 .9 4933 .. 

6092 6253 I 6406 
i .9 6554 .9'6696 3.9 .9 .9 ! .9 

'1 4.0 .9 Ttlt 39 .9 7546 I, .9 7549 ·.9,7748, I- .9 78.43, 
, 

... 1 j 
.yj 
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-; " 

TABLE, C 

. ',,' 

tp 3.0 4.0 5.0 i 6.0 ( . 

, .J 

, .04317 ' ~06281 I 09Q87 .00 .00135 '\ " 

! . . .. ' 

3 , .04207 .06170 
I' 

.09530 '.01 1 .0 968 i 
.03687 , .64133 .r}996 

i 

.09282 
, 

.02 
t , 
I 

, .03483 .'05854 .07579 
! .09~49 .03 
, , 

I .04 .0)337 .05541 .07 333 .O~o777-

.03233 
r.:' .CP 190' i .o~o 402 .05 .. 0)3,40 t 

.0'5 159 , .05211 7 L 
.O~o206 ' .06 .0 107 I ' 

I ,. 

.()5130 .08 599 
I .0)108 ,I ' .O~o104 .07 1 

! 

.04723 
c 

.08332 ' .O~~523 .08 ;):) .... 9~ .' ( ) 

.09 .. 04481 .0
6479 .. 03 182 .O~~26>:) 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL' 

SEBEK ,ISTANBUL 

TADLb ' D 

Suggested Coefficients of Variation. and Tolerance Limits 
for some Structural iVTateriels' are given belo'!! ,: 

Materiel 

Steel 
Reinforcement, 

Concrete, f'c. 

excellent control 

sood control 
fair control 

poor control 

Structural' 

Steel, f1 

Coefficient 
o L' ' ' 

Variation 

.' 

0.10. - 0.15 

0.05 - 0.10 

o .lu .- 0.15 
0.15 - 0.20 

" b 

0.20 and above 
b 

0.08 -·0.10 

Probability of 
strength Being 
oelow Design . Stl~ength I 

-

0 .. 05 - 0.10 
. 
/ 
I 

i 

0.10 in U .f3 .11.. 

! 0.50 in ~urope 

0.01 -b.u5 

Remark ! . This Table is taken 'from (1:-7) ,: in.:Re,f~i-ence~ 
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IH'~~iO of 
lj\.I.~.Lur9 ' 

, r--------- ~'-I 

LOS8(jld 'tic 
Oonsli.l.·u~ 'uiolJ. , 

. Cos~ 

, Pel.~missable 
Prob~bility 
of Frlltu.e 

p 

TABIJl;! l!; 

Ooeffioientof 
Variatio,n of Loads 

v.' j,. 

-' 

Values of' the saf(ltyfaotor Ii 

V:~_~Q(l~f_f..ioient 'of' Variations of StrenRth 
,,;~;i~ . ,,' " 

Control "Oontrol, "Control,' ',' Control I
EXoellent I Good £13"'" 'Fair 'llPoor 

~ __________ -+ ___________ ~ __ ~ __________________ ~._0~._O~5~~,,_'+._'~0~.=10 ,~~ ___ ._ 0.~2~O __ ~ 

1 

10 

100 

10-3 

4 '10'" 

10:':5 

Dead Loads 
Live Lodds, ' 
T.raff:Lo Loa.ds 

Dead Loads 
, LiY6,Loads 

T!'af}ic Loa.d.s 

Da2d Lo~is 
Liv:;; Loads 
Traffic Loa.ds 

0.08 
0.14 ' 
0..24, 
" i"I" 

0.08' 
0 .. 14 
0.24 

0.08 
0.14 

' .. ' 

0.24 

1~22 1.30 
1.16, 1 ,)ry, 

.£..~ 

1.27 1.30' 

1.-16 1.38 
1 .. 26 1.38 
1.40 1.41 

,1.34 1.52 
1.35 1.52 
1~50 1 .. 60 

Probubi1it:r of 'strongth being,bolOl'; dosign' Gtrength i ,0.10 
Probability of lot;(d b()ing, above design load ': 0.10 ' ' 
Based on normal 'distributions 

1,.52 
1.38 
1.41 

1.82 
1.70 
1.73 

'2.25 
2.05 
2~09 

'1.92 
1.72 
1.66 

2.82 
2.54 
2.38 

4.85 
4.30 
4~40 

,:0 
o 
to 
/Tl, 
:0 
-4 

o 
to~--1, 

'm::;; :c 
,~~ m 
~ Cl CJ) 
~ ::0._ 
» » 11\ 

" Z 0 \J,I 
toe: 
,l= ~ 

/Tl 

U\ 
o 
::t 
o 
o .-

~, 
Cl 
/Tl 

,1-/ 
o 
.....J 



lYuhirnum Actual ' 
, ' Dimensions 

THESIS 
ROBERT COLLEGE': GRADUATE SCHOOL PAGE '10~ 

BEBEK,ISTANBUL 

<',,' 

De:sfgn 
Dimensions -

in cm 

Actual, ,Design Ratio' 
, Area2~' '. Ar~a2: , of' 

I in em: : J.ncm, " Ar~s 

• A • ! 

'in em 
~~~_ .-., .~, ."":'.""':". _~, ~"~, ..,..,....,~_ .:,,-,. =~, ~.="""",."...." ."'-:", ,~ .. ,~.:""", ~ .. , ,~, ---4:.....-,~"~~-l.---..;...;..~---:------.i.~;:' 

2,9.80 x ' 77 .72 
, 29' .85 x 97.21 
29.41 x 80.32, 
28.52 x89 ~ 34 ' 
30.31 x 99.12 

29.85 x ' 98.73 
60/51 x ,58.91 
58.55 x '59.25 
30 .14 x 97.64' 
29.16 X 114.84 

39.62 x 89.55 
29 .3-5 x 109~42 
29.65 x 80.41' 

,'30.28 x,108.71, 
29.78 x 49.74 

20.,36 x 151.31 
38.97 x 108.22 
29.83 x 109.76 

,,29.84x 99.67 
" 19.71 x 171.02 

26.31 x 154.46 
30.01 x 99.76 
31.64 x 10().47 , 
29.88 'x '79.84' 
30 ~15 x 109 .14 

38.84 X 110 .56 
29~87x 109.43 
~9.89 x ,101. 76 ' 
59.48'x 59.23'" 

.60'.'28 x 60.27 

:'30.00 x 30'.00 '2316.056 2400.6,00"0.96502" 
30.00 x 100.00 '2901 .. 719 3000.000, 0.96724: .' I 

" 30.00 x so .00 2362.211 2400.000' O~ 98425 :' .', j 
3(} .00' X 90 .. 00 J. 2547.977 2700.000 ,,0.94370: ' 
30.00 x 100.00.)3004.327 30,qO .000: 1.00144,;,," 

. ," . '.' . ' 
\ 

", ," ,'" 

" 30.00' x 100..00 2947 .091 3()OO'.OOO '0.98236 
60.00 x 60 .00, 3552.86'2 '3600.000 0.98691 
60.00 x 60.00 346'9.'0883600'.C)Od'o.9635.4 
30.00 x 100.0U 2942.870' 3000.0UO 0'.98096" 
30 .vo x 110.00 3348.734' 3300 ;0.06 :1\~01477 i 

, I 

40.00 x. 9U.Od, 3547.971 3600.000 '0.9:8555' :-:; 
30.00 X 110'.00 3211'.4773300,.00Q" 0.97317, J 
30.00 x 80.~OO 2384.157 2400.00a :Q~99)4b ;. "'1 
30.00 x 110.'003291. T393300,;;(jOQ :0\99750' "j 
30.00 x .50.00 1481.257:' 1500.000:" O~9875o'" -: 

20.0U x 150.00 3080.627.' 3000.000' i .. 0'2688~:::·: 
40.00 x 110.00 4217 .533 44u0 ~o0.o : , 0.95848 " . 
30.00 x ,110.00 3274.1413300.-000: 0.9'9216: 
30 ~oo X 100.00 2974.153 3000 .00'0 . '0.99138: ,"; 
20.00 x 170.00 ,3370.804,340(y.60Q q.9914,l 

20.00 x 15u.OO '3137.083 
30.00 x 100 ~OO,2993. 79B 

. 30.00 x 100 .00,: ' 3178.871 
,30.00 x 80.002385.619 
30.00x110.003308~G61-

3000.000 '1.04569.; 
3000.00Q 0.99793 
3000 ~OOO ,1.05962 " 
2400.0001 ° ':,9940l ' 
3300.000 '1.0.0262 . 

~" ' 

40 .00 xl10'~00 4294.150- 4400~0000>.97594' 
30'.00 x 110 • .00 '3268.6743300'.'000.0.99.051 ,,' 
30.00 x 100.00 '3041~696 3000 .()OO ':,1.01387 ' 

'60.00, x' 60.00, 3523.000' ,3600.0?O ,'0.97861 ' j 
60.00 x 60.00 ,633.076 - 3600.0uO ,1.00919",:1 

~~~~ _____ ~~.J--~~' i .-...:-1;':'" ,j 
...... ; " 

'1 
i· " 



'THESIS' , 
" 

,ROBERT COLLEGE GRADUATE' SCHOOL PAGE ·io 
. SEBEK. ISTANBUL' .' 

Design, 
JJimensions· 
,in em 

Actual "'L)esignRatio 
. .h.rea2 zi.re'a'. of' ' 
In ,em. in' cm2 . 'r Areas . 

t-----.:....----+-,.-~-:----.......----~-"---:....-..--:...._4_-..:..--__+_-.:.----....;....; .:" 

r 30.00, x 100.00'12967 .091 
1 30.00 x,llQ .00.3,385.666 

40.00 x 90.00 ff 35u9.376 
30.0J x 110.00 ,3263.658 
30.oux 80.00' 238i.426 

30.08 X ' 98~64 
. 29 .64.x114 .26 
39.52 x 88.80 

. 29.74 x 109.74 
I.' .29.84 x 79.84 

3·0.69.x 98.73 
29.79 x 79.41 
29.62 x 88~94' 
28.65' x 100 .43 
29.84 x 100.44 

20.37 X 
20.96 x 

, 20~09 x 
20.31 x 
20.71 x 

79.57 ' 
89~,31 
70.15' 
69.55 
88.98 

'I 21.l2x 89.54 
45.21 x 59.52 
50.47 x.59 .74 
21.11 x .' 89 '" 78 
'20 .69 x 89 • 52 

I 
30.58 x '89.67 
21.06,J{,l10.52 ' 

, '20.33 x.' 70 ~04 . 
21.39 x 99.62 
20.42, x' 49.43 

20.35 x 141.12 
54.68 x ,. 80~32 
20.99 x 99.76 
20.4'3 x 89.62.' 
19.59 x: 169.12 ' 

20.6" x,141;20 
20.36 x 10'2.41 

. 21.33 x 103.54-
19.'98 x 69.34 
20.50 xJ9.43 

, . ." ( .. 
3000.000l 0.98903 
330o.000r ,1.0262:6 
3600'. 00'01- ·0.97483 . 
3300.0000.98899, .' .. ' , 
24uO _,000 .0.99268' 

, . . 
" 

30.00 x luO.Oi) 3030.024 :3000.000'1.01001 
,30.00 x 80.002,365.624' 2400.000,0.,98568 
30.vux' 90'.00, ,. 2653 .970 , 27vo,.ooo ' 0 .. 98295 
30.00,x 100.0U2877.32u 300b~obo', 0.9'5911 , 
,o.Ou x ,100 .00 ';2997.130 . '.)qoo~oqo .·0.99904 

. . . " \ . : 

'80~OO· 1620'.84i1600~OOO, 1.01302 20.00' x 
20.00 x 
20.00 x. 

. 2u.·00 x 
20.00 x 

90 ~oo' ' '187'1.938 .1.8 .. ,.O.o' •. b.O .. 0 . 1 .• Q3~ .. '.~71· '., .'.': 70.00 1409.314; 1400 .. 000. 1.000,.:>5 "" 
70.00. '1412.561 1400 .000 ,1.00897 ,< 
90 .. 06 1842. 776 1800'~OOO" 1 ~62376 .... 

20.00 x 
" .45.00 x 

50,.00 x 
20.00 x' 

·20.00·x 

90.00 1"1891.0$5 
60.-00 ,26,90.899 
60.00' "·3015.07 s' 
90.00: '1,:1395.255 
90.00 1852.169 

1800~ooalob5060 
2700.~OOO· .0'.99663 
)UOO ~OOO:',l~0050·3 
18.0.0.000,:' '1.05..292";, ..... 
18.00;000'1.02898 '>.:( >.... ." . 

30.00 x,90.00 .. 27 42.109 '2700~OOO "1 ~Oi556 .~. 
20.00 X 110.00, 2327 .551·2200.006 ' '1:.0-5798; 
20.00 x 70.00 1423 .913 '1400.:000 '1~01708,·', 
20~OO:{ 16o~oo . 2130.8722000'.000i~Q6544 ' 
20.00 x 50.00 ,1009.361 1000 .000 ,1.90.936 

2v.OO x 140.00 2871.792 
'55.00 x 8,0.00 2785.,498 
2u.00 x 100.00 2v93.962 

;' 20.0.0 x90~bo·, i350.937 
20.00 X' 170. 06. 3~13 .06),. 

20:.00 x 14000°12912.956 
20.00.x 100.00 .'2136·.273 
20 .~o x 100.00 ! .. 2~08.508 
20. v U .. x 70 .• 00' t 1)85.413 
20.00 x 100.001 2038;.315 
,. " , r'·'· ' 

2800.000 .... i~02564 
2800,.000'0.99482 ,". 
2000.000 1~o46:98 
1800 .obo ~;1.01719 
,3400 .• 00.0 .'0.97443 

2.80. 0.000, 1.0'40. 34.f <" 
2000..000 1.06814l'· 
2000~OOO 1.104-25r' 

. 1400~000 0.98958 .'. : 
200C)'000 1.01916 ... 

" , , 



. Minimum Actual 
Dimensions 

in em 

34.65·x. 80.38 
20.53 x 99 .. 86 
20.22 x 89 .• 54 
45.14 x . 59.98 
50.24 x 59.36 

20.21:X: 89.25 
20 ~36 x 90.42 
30.23 x 89.09 
21.32 x 109.46 
20.35·'x 70.33' 

19.74 X· 89.85 
. 20.64 X 69.84 

19.95 x.70.64 
20.42 x· 90.24 
21~06 x 89.64 

19 .74 x " 79 ~83 
21..01 x 80.29 
19.66 x 69.38' 
2u .81 x '70.18' 

.20.09 x 79~22 

20.28 x .' 69 ~94" 
2u.52 x 99.81. 
29.41 x 88.51,. 
19 .92 x 79.69 

. 19.65 x 79.39 

THESIS' 
.ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK ,ISTANBUL 
PAGE 11C 

besign 
Dimensions 

in em.' 

Actual, 
Area 2 in em' 

Design 
Area' ' 

'.in'.cm2 
. Ratio 

. of 
Areas. 

. , 

;5.00 x 80.00 2785.16128QO.0000.99470 
20 .00 x." 100.0, 012.050 .. -1.2,9 2000.000 l.0250§f·'· ,i 
20.00 x 90,,00 181u~489 1800.000 1.0058)1' 
45.00 x 60 ~Oo 2707 ~497 2700.000 '1.0027$ I': . 

50;.,00 x 60.002982.246 ''3000~,bOO', 'Ol .•• 0990,420088: .• ! .. ·• 
20.00 x 90.00' 1803.74'31800.000 . 

,'20.00 x 90.00 1840'.951· l8uO.000 ··ol .•• 09~7zr4·88It' . '1 
'3u.oo x 90.00. 269'3.1912700.000 - I 
20 ~OOX 110.00 . 2333,.687' 2200'.000 . 1 06077 . 
20.00 x 70.00 ,1431'.2161400.000"1:'0,2230 .. ' 

. 2U ~oox 90.06 
20.~OO x 70.00 
2u .00 x . 7 0 ~OO 
20.00 X . 90 .00 
20.00 x 90.00. 

20,.00 x " ·80 .00 
20.00 x 80.00 
20.00 x 70 .oo~ 
20 .• 00 x 70 .00 
20'.00 x 80.00 

.'. . '. 

", 

1773.639 1800.000.<i> .• 98536 
,14.41.498 "1400 .000 '.1:~02964·' 
'1409.268 "1400~OOO 1'.00662' 
1842.7.01 1806.00.01.02372 
1887.818'. 18.00.pOO .' ,1~04879 

>. ' ". , • 

1576 .042 1600~600'O:985031'.· 
1686.893 ,160'0;0'00, 1~054}1 ... , 
1364.CHl 1400'.600 '·0.97429 ' .. 
1460 .. 4461400~OOOl.04318 J. . - 1 

159i .5301600.0.00 ... O~9~94~lf:·.j 
. ". . ".' :.:..... : ·1 

20.00 x 70.0:) 1418.383 1400 .• 000 1~01313', 
20.00 x luO .00' 2u48 ~1012000.UUO'·1~02405'1 
30.00 x 90.00 2603.079' 2700~OOO '0.'96410 . 
20.0ux· 80.00 1587.~425: '1600'~O,o9,' O~9'9214' .1

1 20.00 x ,80.00 ,1560.014 1600.0UO, 0.97501· ' .. .. . "'., .' I 
."' .; . .. 

45.04 x··59.74 .. 45,.'00 x 60.00 2690.690· 2706.000'O.99655l 
39.92 x 59.95 '40.00 x . 60~Oj2393.2Q4 .2400.000,·'O~99717: 1 
20.21 x, 79.74. 20.00 x' eo.oo 1611.545·1600.0bO"l·~00722"1 
20.99 X 98.8220.00 x 100.00' 2074.232';2000.o661~03712"· 
35.14 x '75.04 35 .• 60 x 75.0P 2640~658_ 2625.0601.9059.6 '-

19 .82 . x 128 .16 . 
20.19 x 50.89 
19.25 x 99.89 
19.36.x 69.68 
2Q .32 x 89.07 

20 .00 x 130 .00 2540.13 2600~OOO' '0.,97697 ' >:, 
.20.00 x 50.00·. 1027.469 10do~ooo 1.021'47 ' 
20.0Q x. 100.00 '19 22~883, 2000.000 0.96144' 
20 tOO x 70.00. 1349 .005 ,1400~OOO 0.96358. '1 
20.00 'x . 90.00 1809 _?Q2. ).800.000 '. 1~00550 

'. ':,:j 
1 

.' i " . :1 , , 



. 1 Minimum Aet ual I' 
I Dimensions I 
I in em 

20.73 x 89.52 
19.86 x 129,l2 
19.93 x 168 .• 14" 
20.20 x 79.8l 
·20.75 x 99.43 

34.49 x 74.22 
20.53 x 99 .07 

, 20.44 x 69.73 
, 19.90 x 99 .. 12 
, 29.73 x 89.42 

. 20.41 x. 79.95 
.20.19 x 79.55 
45.04 x' 60.74 
39.92 x ' 58.52 

, 19.84 x 80.05 

20.80 x 19.28 
19.98 x . 69~32 

I 
20.10 x 69' .11 
19.95 x. 79.91 

I 2Q.00 x 69.51 

"1 
I 

·1 
I 
I 

I 
.1 

20.82 x 
20.88 x 
20.24 x 
20.36 x 
20.81 x 

20.20 x 
20.38 v 

.~ 

79.20 
79.82 
69.45 
69.28 
79.68 ' 

69~39 
99~3'3 

30.28 x 83 .. 69 ' 
20 .• 68 x 79.12 
18.10 x 78.32 I 
\. 

43.93 x' 59.12 
, 39.81 x 59.10 

20.35 x 79.61, 
20.04 x 99.31 
34.12 x 75.18 

THESIS, 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK • iSTANBUL 

Design , 
Dimensions' 

in em" 

Actual 
• Area2 , 
~n em. 

oDesign, , 
Are~ . 

in ,em. ' 

P~GE .. 11 

Ratio 
of' ' 

Ar~a ' 

20.00 x 90.00 1855.750.1800~OOO ~.1.03097 
20,.00 x 130.00 2564.3232600'.000 0.98629 
20.00 x 170.00 3351.030 3400.00Q' 0.98560 
20.00 X80 .00 1612.162 1600.boo., 1.00760 ' 
20.00 x 100.00 2053.113 '2000~000 ,'1.05159' .. ' 

35.00 x 75.00 2559.848' 2625.00() 0.97518 
'20.00 x 100.00 ,2033.907' 2000~000 ~.01695 
20 .00 x 10.00 1425.281" 1400.000 ,.1.01806 
-20~00 x 100.00 1972.483'2000.000 0.98624 . 
3o_.00 x .90.00 2658.457 2700.0000~98461 

20 .00 x 8(r~o6-' i63i~ 780 ].600 .ob6 . 'i~'oi986 ' 
20.00 x ,,80.00 1653~845 1600.000,' '1.03365 
45.00 x' 60.00 . 2135.730 . 270 0 • .0 OJ1 ~;,01323 
40..00 x. 60.00' 233.6.1182400.000( ,O~97338 
20.00 x 80.00 1588.192 ~600.QOOI' 0 ~ 99262 . 

20.00 x 80.00, 164.9.024\, 1606.0001 '1 ~03064'- ' 
20.00 x, 70.00" 1385.014! 1400~00oi 0~98930' 
20.00 x70.do 1389.111 1400.000.0;99222 
20.00 x 80.00 1594.205 160.0.000 Q.99638 
20.00 x10 .00 1390~200o, 1400.000' 0.99300 

20~OO x 8U.OO 1648.944 '1600.0001 ,1.03059 
20.00 x' 80.00 1666~642 . 1600~OOO :1.04165, 
20.00 x. ·70.00 1405 ~568 1400.000 ,'1.00405 
20.00.x. 70.00 1410.541 1400.000 .1.00753' 
20.00.x SU.OO 1658.141 1600~OOO '1.03634' 

20.00 x ' 70.00 1401.678 ' 1400.000 .1.00120 
20.00 x 10O~00 2024.'345 ' 2000.000 1.01217 
30.00 x 90.00 2685.533 2700.qoO 0.99464 " 
20.00 x ·80.00 1636.202 1600.000 1.02263: 
20.0;) x 80.00 1417.592 1600~OOO 0.88600 

45.00 x60 .00, ;2591.1422700.0000.96190 
40·.ocL x 60.00 2376 .• 6572400'.000 0.99027' 
20.00, x. 80.00 1620.064 ·1600.000 ·1.01254 
20.00 x 100~OO 1990.172 ,2000.000 "0.99509 
35 ~Oo x 75 ~OO 26-10 •. 250 2625.000 ,0.99538 



~linimum Actual 
Dimensions 

'in em" 

20.70 x, 99.60 
20.20 x 69.14 
19.79 x 89~51. 
20.65 x 89.59 
20.28 x 128.16 

19.83 x 168.14 
20.26 x 79.9,6 
20.15 x 99.39 

THESIS 
. ROBERT COLLEGE GRADUATE SCHOOL' 

BEBEK ,ISTANBUL 

Design 
bimensions 
,in cm' 

Actual 
.Area2 
"~ em 

Design, , 
.. !rea2 ' lon cm ' 

.. PAGE 112 

Ratio 
, of, 
, Areas i 

i 
.' ,} " ' . ' ., 

20.00 x 100.00 2061.7201 2000~OOq 1.0308~ "', 
2u.OO x 70.00 1396 .628 14UO.OO~ Q.99759 . ' 

'20.00 x 90.001771.403 1800 .00 '0. 9841]j 

.~g :gg ~·l§g:ggmg :g~~ .. ~~gg:gggf5:g~J~~J >: 
20.00 x 170.00 3334.216 ,34.UO ...•. 0.Odl·· .. ;O .9. 80. 65,'i.' 
20.00, x 80.001619 .. 990 1600.000 ·1~01249.J . 
20~00 x 100.002u02.769 2()OO~OOO~ i.001j5~· 
35.00 x 75.0J' 2634.aOS ." 2625.qOO~ 'l.~003741' 

19.94 x 50.54:~::: :1::~:: :0.
5
:::,.:::1 :::::::,~::::~:~! .. 

20.31 x 97.1.7 ',2u.00 x 100.00 1973 .. 523 2000.000[ '0.98676:' 
19.80x 69.4920.00 x 70.00 1375.9021 1400.000, 'O.98279~ 

35.22 x 74.81' 
19.81 x 128.91 

20.75 x 98 ~72 2Q .00 . x 100.002.048 •. 440 I 2.00.0.000,I.l ..• 0. 24'22'., . 

.• 1 :: ::: :::::: 30 .00 x . 90.00 3716.7222'700 .OU~1.?0619 .1 

2U.90 x ',79.19 1,'20.00 x : 80.00 1655.071 1600~000 ,'1.03'442:.>1 
44.67 x 59.71 I 45.00 x , .. 60 .• 00 12.667;~.2 .. 46.' ,27. ,OQ. ~:.O. 00. ,0"".987,87, .J 
40~79 x 59.72 l,' 40.00 x, 60.00 ,2435.979 240.0.00 :1.01499. 'I 
,20.29 x 79.11 7 ·20.00x 80.001605·.;142'1600~OOO·1.00321 '1 

79.74 f 2U.00 x 80.001613 .14011600.00()i.60~2i ·1 
69'.44 t, 20.00 x 70.00 1352.6911'1400.00:0.9665i ·'1 
69.48 f 20 .00 x' 70,.00 1357' .639 1400.00'.0,_9,6974, 'j 
78.911 20.00 x 80.00 1507.970 j ,1600.00 0.;942481 
70.06 t" 20~OO x 70.00 1415.91.3j 1400.000 1.0}137

1 

20.23 x 
19.48 x 
13.54 x 
19.11 x 
20.21 x 

29 ~61 x '99.24 30..00 x 100 • .08 f ,2938.496 . 3UOO~OO O.9795u "j 
28.82 x ',98.94 ,30 • .00 x 100.0U '28

6
51.4

6
5

6
1 300v.00' ,0.950

9
48

9 
( ,I 

29.72 x 90.12 30.0J x'90.00 '2 73.3 2700iOOo,o~991 'j 
30.64 x 79.52 ,30.00:x '80~00 '2436.493 2400.000 1.01521j 
30.38 x 98.62 30 .00 x 100,.00 2996,.076. ~ooo~qo " 0.99869, 1 

29.46 x 73.80 
29.14 x 109-:65 

, 39. 28 x 88.72 " 
'3v.08 x 98.36 
'29.92 x 99.96 

30.00 x' ~80.00 
. 30 .00 x 110.00 
'40.00 x 90.00 
30 .00 x 100 .00 
3Q.00,x'lOO.00 

2321.448 2400~000 
3195.2u13300.0oo 
3484~922 3600~oob 
2958.669 3000~OOO 
2990~803360o.000 

O'.9672T ' l 
o ~ 96824' " :1 
o ~96803 ,', .I . ' 6 ,,' , 1 

'0.98 2~' "I o .9969}: -:-', . , ,..." ;,i 
: .. ' >1 

'--...-l ___ --:-___ ..J.:-. ____ ~~--,-l.~----1~---~~L....;.~----" ,,) 

,1 
i " 



Minimum Actual 
lDimensions, 

in em 

59.13 x 59.2l 
58.66 X 59.82 '. 
30.13 x 99.32 
29.71 x 109 .,12 
4u.48 x 110.52 

THESIS 
ROBERT COLLEGE GRADUATE SCHOOL' 

BEBEK ,ISTANBUL 

. :ij)esign 
Dimensions 

in em 

4,ctual 
',Area2 J.n em 

J;1esigh 
·.4.r'ea2 J.n em. 

PAGE 113 

aatio . 
.. of. 
'Areas' 

00 .00 x 60.00. '501.087 .,600.000·' 0 ~97252 
60.00 x .60~003509.043 3600.000: 0.97474 
30.60 x 100.QO 2992.512 3000.0000.99750 
30.0'0 x: 110.00.·3241.955 :3300.0000.98241 
40.06 x 110 .00 4473.850 . 4400.000 ';I.,~01678 

.. 
'. 29.92 x i08.46· 

~ 29.78 x 79.61 
29.71 x 99.59. 

.. 30.00 x 110.00 : 3245.123. 3300.000 0.98337 
. '·30.00 x 80.00 : 237u.786 '2400.000 0~98783 
, 30 .00 x 100 .00 2958.8i9 . '3000.000 0.98627 

30.0Q·.x·l00.003046 .506 .3000~OOOl.QI550· 
20.00 x 170.0q 3323 .93~· : ,3400~OOO' .0.97763 

.' 30.52.x 99.~2 '. 

.. 19.77 x 168.13 

19 .81x 148.61 
30.28 x '98~81 

.3u .58 x 109.16' , 
40.15 x 109.61 . 
20.24 x 147.45· 

30.12.x 49.44 
30~72 x 108~26·· 
29 .39 x 79.36, . 
29.83 x.109~19 
39'.72 x'8£h61 

29.87 x 99.18 
3u .• 31 x 98.42 
59.32 x 59.44 

. 58.70 x. 59.61 
3u .14 x .100 •. 12 

30.14:X: 99 ~52 
30.48· x 78.$1' 

. '30'.09 x ·79,,81. 
'30.39 .x '98.39 
29. 72x. . 78.49 

29.46 i 
30.04 x 
30.35 x 

."28.74 x 
29.8:4 x: 

79.41 .. 
98.91 
78.6.4 
88.12 

, 99 ;.;81 .. 

20.00 x '150.00 . 2943 .• 964 3000.000'0 .• 98132 
30.00 x 100.00 12991.967 3000.000·O~99732 
30.00 x 110.00 3356.461·, ,330.0.:.0,90."1..0171.L 
4U .QO x 110.00 4400.842 4400.000. 1.00019 . 
20.00' x 150.00 12984.388 3000.00d: 0.99480 

30.00 x 50.00 1489.133 1500.0&0]0;99276 .. 
.30.00 x 11u.003325.747 .3300~OOO '1.00780< .. 
'.3U.OOX 80.ob 2332.39.°1 .... 24° ... 0;.°.°.0; 0 •. 97183.1· .• 
'30.0u x110 .• 003262~597 3300.00Q .. 0.988671 . ,. 
40.0u x . 90~OO ' '35.19 .. 5.89 ·3?OO.000 ,'0'.97766,-

3u .• 00 x: lOO.~-OO 2962.5U7' 3000.000 . 0.98750 . 
3u~OO x .100 .002983 .110 .,3000.00Q ' .. '0.9'9434: I 

6u ~ob x 60.0u 3525.981 '36'00.000 '0.97944 ) 
6u .OU x60 .vO )499 .107 3600~Oou·'·u. 97197 . 
30.00 x· -luO~OO 3017.617" 300U~OOO ·i.00587 

30 •. uO x:l00.0iJ. 2999.5333000..0000.99984 
30.00' x . 80.002402.129 ·2400.(}UY·1~00089 

. 30.00xao.ao 2401.4832400.000 :1-.00062 
30~00.x· 100.00 2989.768 .3000~OOO '0 .. 99658 

. BO.OO x80.00·2~32~1232400.000 .0.97197 

30.00 x Bo.ob ,2339.4192400-.000 0~97416 
30 .• 00 x 100 .. 00 '2971.256 ,·3000.0000.99042. 

.' 30.00 x 80.002386.7242400io"OQ·' 0.99447' 
30.00' x. 90~OO .2532.569 2100.000 ,0.93799 
:20.00 x 100.0'0 2978.330 3000·.O()O··O~99277".· 

~ ".' ,. 



THESIS' 
"ROBERT COLLEGE. GRADUATE SCHOOL, 

SEBEK • ISTANBUL ' 

, j 
--' . 

" .. ' , 

, 1 

.... , .. ; 

r--~------:-,--,----t--~-----___ ,..-.-.~--------'T---'~~~-~"" ", 
',Min:j.mum. 'Actual,'; Design.,." . Actual .Design " Ratio 

I 
.~ 
~ 

, j 

Diniens~oris , : : " , •. i.Jimensions', ',.:Area2 , . ~~ea2 ' of 
'in '. cm.'ir{, em, ~n em" ~n ,em' ',.Areas 

, 
'. j 

"1 
j 

· 29 .42 x '99~42 
58.16 x, 59.86 
58.64 x:j58.86: 
28.69 x 99.71 .. 
·30 .• ' 46 x 108..81.. 

, 39.21 ,x 88~ 72 
29;.64 x 108.81 
29.64, x 81 .. :27 

'29 .Slx 108.72 " 
· 29.96 x 48.17 

" 

, .,' .1 

: 30~OO:x 100.00' 2924'~936 '3000.dod: (P'.:974G5 'i 
'60:~oO .x . 60 .OO,'3481~458 '3600.0,00.:0.'.'96707' , '.\'j 
, 60.00 x60 .. 00 3451~550 ''3600"QOO< u:~95876 
'30 .OO'x ',100 .00 2860.680 ')000 .000 ·O~9.5356l 
'30.00x·110.003314.35'3 . 3300.000 '~1~OO435 .! 

... " 1 

,40~OO'~' 90,,00' ,3478;.7:i1 j600.00Q'O.96631 ,1 
'30.00,;x 110.003225.128 3300.000 O~97731 "":1 

30.00 i 80 .bo ,2408~843 '2400.000 1..00368" ,I 
. 30.00 x. liQ.OO" ,3240.943 '3300.'000 '0.:98210'1 "j 

30.00 x 50.00." 144'.173 ',1500.000 : ~,.y6212' ", ,."J 
, " ' ..., . , " : .. ':. ~. ,1 

19.61 x l47.27. '·'>,20.00x .150.00, 2887.965 3000.000:' O~96266!':1 
38 .. 52 X 108 .. 43 '40.00 x 11Q~OO '4i76'.724., 440cr~'OOO::O:94926'1 . '. :,1 
29.17 x 109~17 .30.00 x 110 .• 003184.48933QQ ..•. 000:.,:O .• 965001·· 

'30.26 x97 ~24' 30.00·x 100'.00 2942.4823QOO .. 00.0 .,0.98083.'1' 
19 .B:lx168;91 ...2Q .OOx170 .003346.101' 3400;~;OQ.9841(!I.· I 

~~: ~~" ~ l~i :~~" ,~g :gg,~i.6g :gg ,'. ,~§§~:~~t ·:§ggg.::ggg:.:5:~~~i~:" ..... ·::J 
29.87 x 98.:27 .30.00 ,x 100 .00.' 2935 .)25.?()()0.OOO .':O·~'97a44 r:",j 
28.34 x 78.42 ···.3.0 • .00 x~~80.00 .2214~5812400~OOOO.92274 ,":j 

· 28.86 x 110.9l . 30.00. x 110 .• q03200.863 ?300 .0pO .. O'.969~9' .', j 
, . . '. . " ' 'j 

3~h26 x·110.,45 '. 40.00,x1io .. oo 4336.267 4400.000: ::0 .985.52.' '·.1 
. ·29.~4 .X 110'.85'30..00 xll0 .• 00: 32),O.1693300~OOCf.'O·.97884 .',' 

· ,29.46 x ,98.68 3Q.00·x··lQO.OO: '2907.113 .3000.000 :0.96904 , 
'57.43 x 58.81 . 60~OOx60.00 3377.458 3600.000Q·.93818· .',' , 
58.45 x 59.47 .60.00, x'.' 60.003476.022 '3600.000 '.:0'.96556' . 

29.74x· 97.64 : ·:30~OO 'x 100.00 2903.814:3000.00'00.96760 . j 

28.73 x ,108.73 '30 .OQ,x 100 .00, 3123~813,3300 .000 . 0.94,661 
. 38.:65 x 39.68 " 4Q'.OO'x". 90.003466.132 3600.060:' 0.96281 , .. 
30 .... 08:x llO.92 , . 30 .00 x llo.~OO 3336.474 3300 .0·OO;·1~01105 ' , , .. 86' , ~ 29.64 x .79.84,·3Cl ~OO x 80 .002~66.458 .~2400 .oqo \)~''e9, 02 .·.·.'.:1 

, 30.15 x 98.67 
30.34·x 78 .. 43' 

:29.89 'x . 88'.67 
29;.-64 x 99 .. 67 
29.82 x· 9,9 .. 12, 

.' .. 

30.00 x 100.00' 2974.9Ql':3000 ~cioo ';0:.99163 
"O.QQ.x 80.00 2319.565 2400 ~OOO:'O.99l49 

30'.00: x , '90.00' 2650.346·: 2700 ~QOO:,O.98161 
. '30.00 x 100,.QO.· 2954.219, ',3000 ~OOO'O ;9,8474 
'30.00 X: 100 .002955.758 30,qO.QOP .':0~.98525, " 

" .1 



." THESIS 
.' 'ROBERT COLLEGE GRAOUATE SCHOOL .. ' PAGE, 115 

BEBEK • ISTANBUL 

r::-~-h-· .n-i-m-u-m.--A-c-t-U-al""'· ..... -i;1
1
,-·-,·-·-D-e,-· S-i-gn~-'-' ---'''''!'l'''-':A-e-t-u-a-1--''' ""'''-·-V--e-a1-gn-.of-, ~--""""'''''''''l:' 

'. Dimensions.' " lJimen.s:i cns .' .Area . 'Area
2 

'. ..,' 
. in.' , em' in em in em:2 . ; 'ih em . 

1-9.86. X·'78.96·'· 20~OO X . 80.00·:l568~146 i60o·~o6b ':0.98009 L .. 
19;.76.x 89;o74.2O.0Q· x.90.00· 1773.262 1800.00~) '(1.98515 
19.84 x;' 69 .69 20 .OO.x70~OO 1582.650 .1. 4. OO.oou.!· .. ·o. '.~ .. 987.6! . 
19.16 x 69.31 20.00 x 70'.00'" '13.27.980 ........ ,.118400 .. 0° ....••.... 000.0°0 .. 1. 0°.:.99 .... 4581 .. 510°.1 ' .. ' 19.24 x 88 ;9'8.20 .OO·x,·:90~OO . : i71i~975 ~ " .. ; . . .~.' . 

19.12 x 89.31 
45.54 x ,59.74'·· 
49.17 x 60.57 

'.20.58.x.· 88.99 
20.09 x 89 .. 78 

" 30 .04 x 89.31. 
20 .. 53x. 110.76 
19..:97 x ,'69.85 
'19 •. 1S x 98.97 
19.24 x . 49.3.7· / 

. ,', . .' .,..... .' ! . 
'20'.00 x 90.00·' ,1107.607 1.8°.6,.°.°0 .. °._9486.7.1'::" 
·45~OOx6Q.OO··· '. 27.20 .. 560 2100'.000 1~00761 " 
50.ao'x 60.00. '2918.227··5000.000 .. 0.992741· 

. ,20~OO'x' '96.60, .. ,1831..'4'14 1800~OOO ,·1.01745 
2U.00 1': ·90 .00,. l~O' .;6i39 1800~OQO,-l.00204: 

.. 
. 30 .• 00 x ····.90· .00... 27PO:.000· 0.99366: 

: 20.00x"110-.0Q, '2251.751 "2200':.000 .1.023,52, ... 
, 20.0d·x '70 ~oo . 1394.90514-0'O.oo,b ,0.99636. 
., 2O.QO'x .100. .do 1898.,245 '. ,2000 .GO '·0.94912 
"20.00. x 50.00 '. 949 • .879, ,1000.00.0':·0.9498'8 :'. 

" ' ~.'.- .. -, ',_ . ::" "-:. ',.,,<.':',' -~. ,"~.' -, . " .. '." .. i,·· .. ,'.~ .... '. 

•• • '.' - - ~ .' > •• ; ,.', 

... ~t~~~ li§:~f . .~:gg .. ; l~g:gg. ·~iR:m ~~g:§~.g: ~~i~l' .•. 
:19.8$ x' 9a~96:,,:2O .00 ,~, iOQ,~dO '. 1.96~, •. ·.346 .,2000 ..• °.000 .• 982671 ..... . 

· 20.89 x88 .67 <,' 2O.00'x:· 90'.QO· . 1852,.316 .1800.00 .1.92906 ., 
i9-98 x 169.71' ,20.00: x:' 170 ~oo:- -3,390~,8063409 •. 00 '.0.,99730 t::· 
20 .61 '~ 139 . .,41 
20 ~53x'9S·.9·6 . 

·20.35 x 100 .. 84 
20.22 x 69.72 
20.63 x ," 99.34 . 

'. 20.00 x 140~o6 .' 2873 .240 ..... 2800 .• 00 .•. <I'.O~6~6J . 
20.;OQ·x 100.00 2031.6492000.00 >1~O,1582.l 

'. 20.00 ·x1DO.CO '2052.09 ·2aOb:.d():1.,o2~051 
20'~OO x 70.00 1409.738' 1400.QO . ).:.00696/ . 
20 .00 x: 100.00 2049.384' 2000.00 . '.:L,02469· .. 

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

34'.08 x 
20~09x 
19.85 x 
44.28 x 

78.96 I '35.00 x . 80.00 .'. 2690.957 ;280.0.00 ·.:O~96106 
99'~34120.00 .. x 100:.00. :1995.741 ':2UOO·.OO . 0.99787 
89.31 '. 2u'~OO X' 90.00 1772 ~804' 180o..~OO.9.8489 
58.97- 45.-00 x ' 60 .00' ',2'611.192 '2tOQ'~OO 0 ~96711 
58'.69 .50.00 x. 60,.00 287 4.639 30QO ~OO·O. 95821 . 48.98 x 

19.86 x·89·.76 . 
· 19~T3 x89 .02 . 

29.07·x 89.9S, 
· 20·.03 x lu9.10 
19.86'x . 68 .. 71 .'. ' 

20.00 x . 90.~OO·1786.634 .' 1800,'.OOOO.990}5 
20 .00 x 90.00 '175.6·~365' 1800 &000 ' 0.91576' .' .' 
'30.06 x90 .00 2615.-719 '2700.0000 .96878 . 
20 .00 x.' 110.00' 2185.273' 22UO .000 0.99331 ." 

.·20.00 x 70 ~OO·. 1364.581; .. 14\.10'.000 '0 .. 97470 . 
. ,. 

~'. . 

':, ." " 

. ,.'. . ,~; . 
. , , 

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



.. 
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. Minimum Actual 
. Dimensions 

,iIi' em 

THESIS 
. ROBERT COLLEGE . GRADUATE SCHOOL 

'BEBEK ,ISTANBUL 

· . D,~sign . 
, iD,imensions.·· . 
· ,'in',cm 

Actual 
. Area2 . 
~n em . 

"AGE, 11 

. De s.i gn ." . ,Rati.o 
.Area2 · .. of' 
~n' cm· . Areas 

, , 

.. 

, " , . 
. '",-' 

. .... ' 

19.25 x 
J.9.41'x 
20.15 x 

90 .07 : \20 .00 x' 90 .001733.$48 . 1800.000 .(). 99632~ 
, . , 

68 .. 71 . 2:>.00' ,x '70 .00 .13'33'.661 1400.000 ' 0 .95.265 ., 
68.36"· .. 20.00 x 70. ;00 . 137T.454 1400 .. QOO 0 ~ge390 

. 89 ~71 ',26 .00 X:/ ·90 .00 1741.:.271·. 1800~OOO O'~96737 19.41 x 
19.41 x 
. " . 

90~53 . 20 .• 00 x 90 .• 001751.,1~7 .1800.0000.97622 

29.91 x· 79.61 
29.22 x .99~61 
29.'·Sx: 79.82 
29~86 x. ·S3.51 

.29.47 x 100.54:. 

'. 30 .COx·. 80 .00 2381.135 "'2400 .000 ':;O~99214 
30.~Od x 100 .oo~9io .604 '3000 .000 6~97020 .. 
3O.0(),x 8J .00 .2345.112 . 2400.0000.97713 

· 3Ci .00 x 90 .002642.909 ·2700 .-000: : (;)'.:97.886' 
30~OO.xl06.oo '2962.9143000.000 O~98764 

" .; 

,29.27 x 99.83' '.30~OO X 100.00 .2922'.024 ~3000··.OOO ·:.0.97:46i '1 
58.97: x: 59'.73'· 60 ~OO X '.60 .00 . '3522.2783600.000 "0,.97841 
58 .22x . 59 .• 74 60 ~OO·x .. 6a .00 3478~06j.· 3600~OOO.a.96613 "1 
29.65 x 97.74:·. 30.00x.lOO.OO 2897 ~9913QOO .000-0'.96600 .. : 
28.22.x l08.9130~OO·.xllO.O(j 3073 .• 440' 3300'.000 0.93135"1 

37 .02 x. 87 .~4 .. 4O.obx . 90 .00 3244A3 3. 5606 .00010 ~90 ~~3 ..: 
28.43 x 108.91' '30~OO x 110.00.:;096.311- 3300~OOQ:Q.93828; 

. 29 .69·:x·38·~93· :. :?3Q ·.QO,x·:8Q .. OO 2343.4:32 :,·2400.aOO;j().,·976A3, .•. j 
·29.87 x lOS~86' ·.'30.00~ x· 110.00 " 3251.648 33.00.000' 0'.98535 :':1 
}8 ~93 x ·48.83 30.ob x 50.00: 1412 .6521?9()~()OOI· ~.~94':~.77.. i 

19.13 x 148.73 .• 
39.87 x 1.08 .. 98 . 
,30.47 .x··109~8T .. 
28 .85 x . ·98·~96 
18.97 x 169 .. 13 

. ..... . "'.' . . . . . .: '.' ...":.'.'j 
20 .OO.x150~dO . 2845.205 . 3000.000:0.·94840' :'. ,1 

.40 .00" x, 110 ~OO 4345 ~Q33 ','4400.000 · .. d·~:98161·.:,'1 
, 30~00 xllO~OO . })47·~T39 3300.0001~0144T,;··1 

3(l.OCP;x: 100.00' . 2855·.986 ' 3900~OOO ;,O~95200·".' .1 
20,.00 x 170·.00 3208.:396 3400.000·;0..94365.··.1 . .' ... ",,"', I 

': .. '\ . . l 

'.' 19 '.'26 x 149.87 ". ,20 .. 00 x i50.00 
28 .. 93 :.e98.?1.· . 30.0.0 x 100.00 
29 ~97x : 99' .89· . 30.00 'x 100.00 

. 30.37· x .78. 93 30.00x8:1~OO 

. ..',:: .t· .. 1 

2886.496,-3000.000 : 0 ~96217 :1 
2855.680· "3000'.000 ,'0 _,95189 ;.j 
2993.703 ·3000 .000 . O.99790,~ 'j 
2397.104 '2400.000 0.99879 :'.' 

28.69' x 109'.41 . ' .. '30 ~Obxl10 ~Oo 3138.973 . ,3300.0000.95120 ". J 
, " " . "J 

, .' , .• ,.. ••. J 

40 .. '25 '~'110 ;7'3 " 40.00 x 110.00 4456.a83, 4400.000 .' 1'.01293 I :1 
·28.99.x, 108~99 30.00 x 110.00 3159.620 33oo.00Q 0.95746 .. I 
29.86: x" 99.01. 30.CO, x 1.00.00 2956.439 )000 ~OOo '. 0'.98548 , 
59 ~81 x· 60.03 · .. 60.00 x~60.QO· . 3590.394 ,'3600~OOOO~99733 .. .. J 

58"99' -x . 59.21' .60.00 x 50 ~OO '. 3492 .• 198 . <,600 ~OOO .O~97022 .. :1 · . , .. .' . . • .• '.: ...... j 
.,'. -:' , i,' . I 

' ... ' .. '. ' .. ' ..... ' .... ..... ::'-
L_~_~-.,.;...:..-.-:.:.L~ __ ~~~~-~--.--+~~~~~~.-.~-· "-.\' J 

'. '; <.j .' · .... ,i 
.,. 'j 

. "', 

"' " " 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

. BEBEK .• ISTANBUL· 
.. PAGE /11 

. \' 
'~-..-'" 

·....:-------:-:--__ ~--~---"""""--~------,,--~-.:...--,....;;..;.....--4' .... ' . i _ ._0 

, Minimum Actual - be sign 
'lJimenS:i.ons ,. . bimensions 

in em . in . em 

,29 ~26 x 98.91:: t 30 .00. x 100 .00' 
30,.04 x 109 ~oo 30 .00 x 110.00 
39 • .';1 x 89 .. 19 40.00: x 90.00 
, 29 ~ 11 Xc 77 .. 74 30 .00 x 80 .00 
29.27 x 98.7330.00 x 100 .00 

29.7.6 x 79.94 I 
. 30.00 x 80.00 

30.36 x 88.36 jO.OO x 80.00 
29 .. 97 ,x 97.64 30.00 x 100.00 
29.83 x 99~91 30.00,x 100~OO 

Actual, 
.,area2 
~n em 

2894.107' 
3274 .. 360 
3506.059 
2262.234 
2889.827 

2379.014 
2682.61Q 
2926.271 
2980 .315 

Design 
,Area2, , 
in em . 

Ratio 
'Qf 

Areas· 

3000 .000 Q>.96470" 
3300 .. 000 0.99223. " 
3600.000 ' 0.97391 
2400.(JOO. 'Q .94260 
3000.000 ,'0,.96328 , 

2400'.000 0.99126 
2100.000 '0.99356 
3000.000, ',0.97542 

·3000 ;.000 <0.99344 
, j 

. ! I 
19~52 x 19.76 . 20.00 X. 80.30 1556.915 . 160d'~ooo 0.97307 _. l 

19.63 x 
.19~82 x 

, ,19.76 x, 
'18.84 x 
,19.39 x 

, , 

88.64 
69~13 
6:8.37 
89.13 
89.81 ' 

: -44.Q9,x, 59 .21 
. ,'49.73' x '59.86' 

19.86 x: -89 .03 
.19.91 x,89~54 
'30~ 17' x.. 89.90 

'19.68 x 109.46 
20.14 x ,69.71 
19.16 x· 99'.07 
19~62 x 49.'32 
,19.42 x 1:)8.65 

, .' 34 .. 81 x 78.89 " 
19.41 x 98.97 
19. ~5:x. 89.38 
19.52 x 168.97 
19~67 x 138 .. 96 

18.96 'x 98.91 
19.74 x 99 .. 9 '3 
19 ~63 x 69.81 

, 19.86 X ' 98.83 
35 .~4.x 80.35, 

.~ 1 

i , 
20 .00 x 90.00' 1740 .003 _ 1800.000 0.96667 
'20 .00 x 70.00 1 370.15'71 1, 4,UO .000.:0.97868 

,20.00 x 10.00 13~ ~991 : 1400.0001 0.96499 
2u.00 x -, 90 .00 16T9~209 f _,1800.000 ,,0.93289' 
2O.00x 90.00' 1141.416: 1800.000 - 0.96745 

! 

, '. 

45.00 x 60.00 2610 ~569 2700.0000.9,6688 
50.00 x 60.002976.838 .3000.000" 0 .99228" " " 
20 ~OO X: 90.00 '1768.1361800'.000 ,0,.-98230 
20.00 x 90.00 1182.741 1800.00010.990'41' 
30.00 x .90.00 2712.283 27o?~OO~l'f:.,~0455 'l 

'2154.17-3 22~o.oool~o,~9791T 
1403.9-591.400.000 J ' ~~00285 1 

1898 .. 1812000~OOO ':0.94909 _ j 

20 .00 x 110 ~OO 
20.00 'x 70.00 
20 ~OO :i, 100.00 
20.00 x 5Cl.OO 

'. 20 .00 X 140 .00 
, .. 

. 35.00 x 80'.00 
.20 .00 x 100 .00 
20 .00 x 90.00 
20.00 x 170 ~OO 
20 .00 x 140 .00 

967 ~658 lOOO.OOO:,:Ch96766 I 

2692.5832800 .000 O~'96164 ' j 

2746.161 
1921.008 

'1729'.503 
3298.294 
?733,.343 

• > ". '.' 

I 
-~ 

'2800 .000 0.98077 - ~ 
200Cj:.OOO . 0 ~96Q50' .. 'j 
,1800.000 0 ~96084 1 
3.400.-a00' 0.97009 ':i 
2800 .000 O~97619~'1 

i 

20 .00 x 100 .00 1875 .,3342000 ~oool 0.93'767·.1 
20.00 x 100.00 1972 ~618 2000 ~OOO 0.98631·1 
20.00 x 70.00 . 1376-.370 1400.600 0.983i2, 'j 
. 20.00 x 100.00' '1962.7642000 •. 0000.;98138 '.:1 
35.00:x 60,00 \2639.569 2860.000 1001413 ~ 

L-_':'---'-':'-;~...L..:.....----'-';""~...!-----"":"--~-:""---:---1-~-:"'"~~,,:":'~1 
': <! 



. ! Minimum Aetua1 
. . { lJimensions' 

l. in . cim ' 
l . 

I ' 
19.96 x 99.43 

'20. .48 x 89.24 
44.21 x 59.13 

, . 49 .21 X 59 • 21 
19.68 x .89.77 

19.92 x 88.62 
28.64' x, 89.16 

" ·19.79 x 10.8.93 
. 19.17 x 69.53 
, 19~51 x 89.62 

',19.64' x 69.91 
19.89 x 69.85 
19.76 x . 90..35 

. ' 18.84 x . 89.67 . 
29.96 x 79~69 

, 29'.69 .X 
29.12 x 
'3D .89 x 
'29 .. 81 x 
28 .. 58 x 

99.76 
79.8} 
88.71 . 
99.24 
98.91 

. , .' THESIS· 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK ,ISTANBUL . 

DeSign '. 
'Dimensi ons' . 

:in em 

. Actuau: . 
~Area2 
~nem . 

'Design 
, Area' 
in'. em2 

. .' I ' . 
, ,Ratip , . 
", .. of. 
, ,Areas 
I " '", . ' I ,20.00.' ~ 100.i:~6.' 1984.623 L 200.0..0000'.99231 '. 

20..0.0 x' 90. .00 1827.635 180.0. .• 000. 1~01535,:. 
. 45'.00 x . 60~d0.2614.137 '.270.0 .. 000. 0. .96820 

50.00. x,60·.0.0 2913.724 ,30.0.0..0.0.0., O~'97124 
20.0..0 x .. 90..00: 1766,.67318~:9'.OO.O.,IO·~9814,9 

20.00 x 90. ~OO. t765 ~310 
'30. .• 00., x 90..00. 2553.542 

180.0.00.0 . 0.980731 . 
2700.0.00. 6~94,576f',' . , . ... .' 1 " 

.
20..,.00 x .. 110.'.0.0 .. ,".215..5 .. 755 
20..0.0. x·70.00 1332.890. 
20. .00 x' 90.001748.486 

2200.00.0. ' 0.97983 I' . 
14dD:.6bo "O.952~6 . 

,180.0..000 •. 0 .. ,97:1.,,8' 

20..00.' x' 70.'.0.0 
'.20..00 x . 70..00. 

20..0.0. x .90..0.0 
20 .. 0.0. x . go. .0.0 
'30. .0.0. x 80. ~aa 

30 .00 x 100.00 
30..00. x 8O~OD 
30·.00 x 90..00 
3D .0.0 x '100.00. 
30.0.0. x 10.0. .• 00' 

~ , .' 

, 137:3.03211400..000" 0. .98074' " 
1389.317 i 1400. .00.0'0..99237 . 
1785'.316 . '18o.O.Goo' O,~99184 
1689.383 1eOo..aOO :0.93855 
23,87.512 2400.()09:0.994~o. 

. '. " -

, ...... , . '. /;,., " .. : .'.< 

2961.874 . 30.00 ,~o9aT:o .9872,Q 
2324.650., .24 .. 0.'0. .•. o..OO! 0.96.860. . 
27 40.252 27o.O,.OOO~ ',1..01491 '. 
2958.344 3000~obor'q~9861i" 
2826.848 3000..0.00 . 0.,'.94228', 

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

. 58 • .97 x. 59.31 60..0.0.' x. 60.00. 3497.511 
3605.813 
2874.418 
3310.'397 
3526.270 

·366o~obo:o.97i53 ' 
3600.000. 1.00162' " 
30oo'.Oo.Oo.~ 95814 
33GO .00.0. . 1.~003i5 
;60.0.000 '0:.97952, 

59.62 x 60..48 6u.DD x 6u.OD 
29.28 x 98~173D.DDx 100.00 
30 .3 4x 109.11 ,30 .0.0 ''X 110. .0.0. 
39 .22 ·x·S9·. 91 40 00. X' 90' 00.' . I·.···· .. . :. 
28.81 x 110..0.830.0.0. x 110.00. 

" 29.86 x 78 .. 93 I 30.00"x· 80-.0.0. 
30..0.9 x 1Q9.13! 30.0.0. x 110 ~OO. 

. 29 .?6x 49~ 13 '.' I'., 30.0.0." x 50.00 
19.69 x 148.9620..0.0. x'150.00 

38.91 x 109.11 
. 28~9? x ,109.38 

29.63 x'98 .71 . 
19.93 x 169~10 
19 .86 x~49 .13 

'40. .0.0. 'x 110.00. 
30.00 . x 110. .0.0 

. 30.0.0 x 100..0.0. 
20 .00 x 'tro .0.0 
20.0.0' x·' 150.0.0 

3171~4D5 
2356'~85a 
3283.722 
1,462.109 
29:?3.022 

.. 3300.00~·O'.96103 
2400,.0001'0.9820.2 
33UO,~o.06 ,:0:.9950.7 
156o~QOO .0.97'474 
3000.0000.97767 - .. ".. ... 

4245.470. '4400 ~o.o ;d~;96488' 
3168.739 3300.00 .... O;~960'22 
2924.777' 3o.OO~OQ .' O~97493 
3370 .. 163 3400.0.0' '0.'.99122· 
2961.7223000..00 .· .. b~9877 4 

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



'·~i'~ . Actual 
t , 
l 
! 

! ' Dimensions 
J in em I 

THESIS· 
ROBERT COlLEGEGR.A:DUATE SCHOOL 

. BEBEK ,ISTANBUL 

i 

Dasil'7n I <Actual .. 0 I 

Dim.ensions ! ... l\rea
2

·· 
~n em I Jon ern .. 

PAGE IJ., 

1 Design Ratio 
. Area2 ·. of I Areas ! J.n .em· . , 

I 
!-

'30.18 x· 98.911.30.00 x 100.00 )1 298501041 '3000~OOOI 0.99503·; 
t 29.02 x 99 .. 95 f 30.00 x iOO.002900.549! 3000.000.,0.95685i. 
t 29.81 x 18.89· I 30.00 x 80 .00 f 2351~ 711~ 2400.000 l O.97988 l 

1

29.91 x 109.37 .' 30.00 x 110.00 13271.257 3300.000 0 .. 99129\ . 
.. 39.27 x 108 .. 99 .40 .00 x no .00./ 4280.037 4400.0000 .. 97274

1
, j 

29.65 x 110.14 I 30.00 x '110.00 'I 3265,.65!-l 3300.000' 0.989591 .... 
30 .09 x 99.86 . 30.00 x 100.00 j 3004.7871 3000.000 1 •. °01601 
58.76'x 60.09 .. ,6,).00 x 60.0Q,'.\ 353°.888.8

1

.360.0.0°.0 0.9808']t 
!. 59.67 x 59.81 60.00 x 60.001 3556.929 '3600 .• 0000.98804'.1 
! 29.87 x' 99.81 30 .00 x 100 .00 , .. 2981.325 3000 .qoo 0.99'373·: 
! t 

.1~89··491.1 x 1°86 ·~91 30.00 x 110.00 .. ~~7)44.~~~1 7.3).5)OU""OO.:~ ... ~OoOO'·.1 ~.oO.· •• ·9986201:·8··:6Jlr'· .' .. ',:,'. 

~8:96 .~ i09:31 %g::6g~ lig:ggl\5i65:'61~' 3300.oooi 0.95928: 
. ,29.97 x 73.82 30.00 x 8J .00, I ;c.. ... '""8)6882 ..•• 92350511 . 2400 ~QOO I 0.98426) 
128.93 x 99.86 30.00 x 100~OO I ... ,3000 .0000 .9629C;!. 

: 29.17 x 80.97 30.00 x 80 00 2361 89'1i 2400.0000 .. 98412,. . I 

, ; 29.08 x 89.91 '30.00··~'· 90:60 1:2614:5831 2700.00010.96836 ' .. ,j 
! 29.12 x. 98.91· 30.00·x 100.00 I 2880.~259t~ 3000.000f Q.~96009,·i 
! .'30.26 x 98 .O~ . 30.00 x 100 .• 00· j296.S.203. 3000.0.0G

I
( '0.98940·: 

129.65 x 97.74 30.00xlOO.QO I 2897.99 ·3000~OOO,O,,96600'.· il. .. . ... c c· '. . . '. ,. " 

f ' I· .. '. l . . '\ '.! 

{ ! ,j l'··; 
[ ... ' ! 

I 
r 

.1 

I , 
f 

.1 

J. 

• <' '. 

, . 

. . 



l 

-

Nominal Diameter 

Nominal Area 

, 
Actual I Actual 

Diameter Area2 in mm in ern 

I 
, 

12.2 .. 1.~6899 
12.3 I 1.18823 
12.3 1.13823 I 

12.4 I l.al763 
12.3 1.18823 

12.5 1.22719 
12.5 1.22719 
12.1 1.14990 

··12.1 ·1.14990 
12.2 1~16899 

12.2 1 .. 16899 
12.5 1.22719 
12.6 I 1..24690 
12 .. 5 1.22719 
12.1· 1 .. 14990 

12.2 ·1.16899 
12.3 1.18823 
12.3 ' 1 .. 18823 
12.9 1.30698 • 
12.3 ·1.18823 

12.4 
I 

1.20763 
12.3 1.18823 
12.5· I 1.22719 
12.5 1.227.19 
12.4 1.20763 

THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK ,ISTANBUL 

in iDA : 

? in Ci!l-

rlatio of' 
.areas 

1.03361 
1.050G2 
1.05062 
1.06777 
1.05062· 

1 .. 08507 
1.08507 
1 rq '"7"" ..... ,.0 ;. 

.1.01673 
1.03361 

1.03361 
·1.08507-: 
1.10250 
1.03501 
1 .. 01673 

1.·03361 
1.05062 
1.05062 
1.15562 
1.05062 

1~a6717 
1.05062 

. 1.08507 
1.08507 
1.06777 

1 
I 

I 
; 
I 

I 
I , 

. \ 
I 
I 

~ 
) 
i 

I 
( 
I 

f 

I 

, 

.j 

I , 

12.0 

1.1'3098 

! Actual I 
Jiam.eter 
in mHl: 

12.4 
12.5 
12.5 
12.3 
12.4 

12.5· 
12.4· 
12.3 . 
12.5 
12.5 
.. 

12.3 
·12.1 

12.3 
12.5 
12.5 

12.6 
1·) 7 . 

'- ~ . 
~ .. 3 . j .• ~ • 

12 .. 5 
12.4 

12.9 
12.4 
12 .. 4. 
12.4 

··12.4· 

, . 

.. ' 

Actual 
.Area 2 

·~n em 

: 

1.CJ763 
1.22719 
1.22719 
1 .. 18823 
1.2076} 

1.22719 
1.20763. 
1.1882'3 
1;22719 
1.22719 

.. 
1.18823 
1.14990 

·1.18823 
1.22719 
1.22719 

1.2469J 
1~26677 
1.18823 
1.2271.9 
1.20763 . 

1 .. 30698 
1 2'"'7r:. rz • v 0·) 

1.20763 
·1.20763·· 
1.20763 

.. 

.. PAGE 12' 

Ratio. of 
Areas 

, 

1.06777 
1.08507 
1 .. 08507 
1~O5062 
1.06777 

1·.08507 
1.06777 
1.05062 
1.08501 
1.08501 

: 

·1..05062 . 
: 1.01.67'3 I 1.05062 

1.08507 
. 1.08507 ! 

1.10250 
. 1.12006 
I~05062 .. 
.1.08507· 

I 1.0'617:7 
.. 

I 1.15562 . 
1006777 

·1.06771" 
.1 . I~0677T . 

_ T.06777 

- . 

,"". 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

. 'SEBEK • ISt.~NBUL 
PAGE 12J 

l~ominal Diameter in i:nJn.: ; 14.0· , 
"Nominal hrea· in cm2 , :,1.53938 

Actual ,Actual Rat.io of' I ' Actual, Actual I : Batio of' 
:Diameter .Area2 Areas , ;l.)'i amet Br .Area2 'Areas i 

in 'mm 
. ' 

~n em ~n mm ~n em 
I 

I l 

14.5 1.65130 1.07270 ' l4.5 1,.65130 1.07270 
14.7 1~6971T 1.10250 14.1 ' 1.56145 1'~01434 ," 
14.7 1~69717 .1.io250 14.5 1~65130 1.07270, 

:14.5', ' ,1.65130 , 1.07270 14.5 1.65130 1~O7270 
, 

" ,14.8 1.72034' ',' 1.11755,' '14.7 1.,697l7 1.10250 
, 

" .. 
14,.1, 1 -~14- 1.01434 14.2 1.58368 ' 1.02878,' ,,' .'o ::> 
14.5 1.65130 1~07270,' 14.5 . 1.65130,' 1.07270 , 

,14.5 1.6513u ' 1.07270 14.1 1.56145 ,;1~01434 " 
14'.1 1.56145 1.01434 14.3' 1.6u606 1.;04332 , i 

14.5 '1.65130 ,'1.07270 14.5 1.65130 1.,07 270, ' 
.... 

" 

14.5 1.65130 1 .. 07270 ·14.1, . 1.56145 1.01434' 
14-.2 1.58368 . 1.02878' 14.1 1.56145, " 1.01434 
14.3 1.60606 1.04332· '14.2 1.58368 1.02878 
'14'.2 1.58368 1.02878 " 14.3 1.60606' 1 .. 04332' 
14.2 1~58368 1".02878 14.3 1·.60606 1.04332 ' ~ 

, 

14.2 1.58368 ' 1.02878 14.4, 1.62861 . :1.05796 
: 
j 

14.3 1.6060"6 1.04332 14.3 1.60606, 1.04332 
: 

14.4 ,1.62861 '1.05796 '1:4 ~5 1.65130 .1, .. 07270 
14.1 1.55145 1~O1434 ,14.3 ' 1.60606' 1.04332 
14.4' 1.62861' 1.05796 14~5, L.65130,' 'l~OTZ70 . ' i 

I i 
:1 

'. i 
I 

14 .. 4 1.62861 1.05796 14-.4 1.62861 1~O5796 
J.4~7 1.69717 1.10250 14~8 1.7'2034:, ' .1.11755 
.14.3- 1 .. 60606 ' 1.04332 14.6 1.67416 1.08755 i 

14.5 1.6'5130 '1.07270 14.'5 ,1.65130 1.07270 . ,! 

14.3 1.60606 1·94332 14.5 1.65130 . 1.07270 " 
'. " 

·1 
,I 



I~ominal 

Nominal 

'Actual 
-Diam~te 
in 'mm 

. '. 

1.6.4 . 
16-.3 
16.2 
15 .5 
16.2 

· ... 16~4 
16.3 
16.5 
16.2 '. 

.. ' 16.4 

.. ' 16.3 
. 16.9 
";15.5 

16.5 
16.2 

16.2 
16.1 
'16.5 
16.8 
1.5.8' 

16.3 
16.3 
16.1' 
16.7 
16.3 

.. 
" 

'. THESIS 
' .. ROBERT COLLEGE GRADUATE SCHOOL" 

. BEBEK • iSTANBUL 

Diameter 
.. 

in 16.0 m.m · .. 
Area' 'in cru2 · 2.01062 • 

Actual ;Ratio'of' Ac.tual,. Actual 
. Area2 ·Area.s .Diameter ~'Area2: .' 
In cm in mm In cm . 

,2 .11241~ 1~O5063 .16.4 :2.11241 
2 .. 08673 1.03785 16.5 2.13825 
2 .. 06t20 .1.02516 16.6 '2 •. 16425 
2~13825 1.06'548 . 16.5· 2.13825. 
-2.06120 1.02516 16.3 2 .• 0867'5 . . 
2.11241 1.05063. 16.6· 2.16425' 
2'.08673 1.'0)785' '. 16.'6 . 2.16425 
2~ 13825 1.06348 16 ~·6 2.16425 

. 2~o6120 '1.02516 16.3 2.08673 
-2.112.41 ·1.05063 16.3 .. 2.08673· 

-2.0$673 i.03785· . 17.0 2.26981 . 
2.24318 1~'11567 16.9 2'.24318 
1~88692 0;93848" 15~6 1.91135,,: 
2.13825 1.06348 16.5 2._13825 
2.06120 1~02516 .. 16.2 2.06120 

.2;06120 1.02516.' 16.3 2'.08673· 
2.03584 1.01254. '16.5 2.13825 
2.1'3825 1.06348 16' r:: . . 2 .. 13825 ' . .J 
2.2167.1·· '1.10250 .16.7- 2.19u40 
2.21671 1.10250 16.6 2.16425 

.2.08673 .1.03785 . I' ·16.2 .2 .06120 
2.08673 1:()3785 I 16.4 2.11241· 
2.03584 1.01254 i 16.3 2.0861"3 

<2 ~19u4U 1.08942. , 16.5' 2.13825 
.' 2.0867'3 '1.03785 i 16.'5 2~13825. 

PAGE 12 

... 

:Ratio o.f 
Areas' 

,1.05063 
'1.06348 
'1.07641 
-1.06'348 
1.03785 

.. 1.07641 
1.0764-1 
'1.07641 
1.037-85 
1.03785 

1.12891 
. '1.11567" ·i . 0.95063 I 

1~O6'548 1 
1~O2516. ,J .'. 

' . . . 

'1~O:/{85 
l 
i 

... 1~O6348 l· -1~06348' 
1.0894'2' t 1.07641 1 

. 1.02516 
1~05063 

:1.0'378:; 
1.06343 

.1.06348'. 

, .. 



,Nominal Diameter 

Nominal Area 

Actual Actual 
Diameter ~f\rea2 .. 
'in mn In em , 

18.2 2.60156, 
l8.3 2.63023 
,18.5" 2~63023 
" IB~4 '2.65905 
18.2 2.6'0156 ' 

18.3 2.63023' ' 
18 .. 2, .2.60156: 
1,S.6 2.7l7i1, 
18.7 2 .. 74647 
13~3 '2,.6202'3 ' 

13~4 2.65905 
18.3 '2.6'3023 

·18.3 2.63023 
18.5' 2.68803 
18.4 2.6590 5 

1:3.2 " . 2.60156 
18.4 2.559°5 
18.3, ,2.63023 

:18.4 2.65905 
13 .. 1 2.57305 

18.4· 2.65905 
18.1 ,2.57305 
13~2, 2.60156 
18.2 2.60156 , 

"'" 
18 .. 4- 2.6-5905 

. ' 

.-

. THESIS 
ROBERT COLLEGE GRAOUATE SCHOOL 

. SEBEK,. ISTANBUL 

in min . • 
in :cm2 : 

1.02234' 
: '1.0'3361 
1~03361 ' 
1.04494 
1.02234 

"'1.03361 ' 
'1.022,34 
'1~O6778 
1.07929 ' 
1.03361', 

1.04494, 
1-.03361 

'1.03361 
1.05632 
1.04494 

1.02234 
1.04494 ' 

.. 
1.03351' 
i.04494 

• 1.qll14 

'1.04494 
",1.01114 

1.02234 ," 
1.02234 
1 .. 04494 

I 
I' 

I 

18.0' 

2.54470 

18 .. 2 
,l3.6 
18.3 
18.7 
18 ~,2,' 

18.2 
18~4 
18.4 
18 .. 4 
'18.8, 

18.2 
'18 .5 

,18.3 
18.4 
18.6 

18.3 : 

IB.2 
18.3 
18.5 
18.1 

'18~8 
,18.1 
18.2 
19~2 
18.5 

Actual 
~Area2 

'lncm 

.2 .60156 
2.71717 
2.63023' 
2.74647 
2,.60156 

. '2'.60156 
2:.65905 

'2.65905 
,,2.65905 

2.77592 

2.60156 
'2.68803 
2.63023 
2.65905' 
2'.71717 

2.6'3023 
2.60i56 
2.63023 
2.688Q3 

'2.57305 

' 2.77592 
2.57305 

1 2 .60156 
2.60156 .' 

I 2.68803 

PAGE 1'23 

Ratio of 
Areas 

'; 

1.02234, 
1.06778 
t.;0336t 
1~O7929 
1.02234,' 

, 

,i.02234 ' 
1~O4494 
1.04494" 
1 .. 04494 ' 
1.09086 " . 

: . 
! 

. i 
, ,1.02234 

i.O,5632 
, 
i 

1.03361 
'1.04494 '. 

1 .. 06778' 

1.0'3361 
1.02234 

'1.03361 
1.05632 ' 
1-.01114 

1 .. 09086 
1.01114 
1.0223.1. 
1.02234-
1~05632 ' 

j 



I 

'Hominal 

Nominal 

-
Actual 

Diameter 
in nun 

20.2 
20.4 
20.4 
20.2 
20.2 

20.4-
20.7 
20.1 
')') 7 t_ ( • 

20.1 

20.2 
20.4 
20.7 
20:6 
20.9 

,,20.9 
20.2 
20.4 "' 
19.5 " 
20.5 " 

2u .2 
20 ... .4 
20.5 
20.3 . 
20.5 

<-

, ' 

I 

I 
I 

I 
1 
I 

Diameter 
Area 

Actual 
. Area2 l.n cm 

3.20475 
7. ''")K r""'r ~,.., 
./ •. .::.;)0./.:: 

3.26852 
3 .2U47 5 
'7, lQ47r;:; 

:/ • ~ ~i 

c 

3.26852 
".) 3~-"6 -,' b'J 
3.17309 
3.36536 

,3.17309 

3.20475 
3.26852 
').36536 
3/53292 
3.45071 . ' 

. , 

'3.43071 
3 .. 20415 ' 
'3.26852 
2.98648 
'3 '7.0064 

, . ./ 
, . 

'3.20475 
3.26852 
3'.3U064 
3.23655 
3.30064 

THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK. ISTANBUL 

in HUt 

in cm2 

, . . 

' ! R9.tio o.c· ,1 

Areas 

1.02010 
1.04040 
1.04040 
1.02010 
1.02010 

I 1.04040 
1.07122 I 1.01002 

I 1.07122' 
! 
i 1.01002 

1.02010 
1.04u49 
1.07122 

.1.06090 
1.09203 

1.09203 
l.O2010 
1~04u40 
O.950E}2 
1005062 

' 1.02Q10 
1.04040 
1.05062 
1.0.3022, 

,1.05062 

I 

I , 
I 

20.0 

3.14160 

Actual 
Diameter 
in illm. 

20.3 
20.4 
20.3 
20.) 
20.4 

20.4 
20.0 
2u.) 
19.9 
19.9 

20.9 
20.5 
20.4 
20.8 
-20.3 

20.2 
20.4 
20 .. 5 
20.4 
20.0 

,'20 ~3 

I 
" 20.5 

2u.l 
29·3 
~0,,'9 

' , 

Actual 
. Area2 l.n em 

3.23655 
3.26852 
3.23655 
'3 ')";[6~-:-. .:......; '):; 

. ' 

3.26852 
0 

I 
3.26852' 

' 3 .14160 
3,.43071 
3.11026 
'3.11026 

3.36536 
3.}'3292, 
3~26852 
):39795· 
3',23655,' 

3.20475 
3.26852 
3.30064 
'3.26852 
3.14160 

3.23655 " 
'3.300.64" 
3.17'509 
3.23655 
3.43071 

,PAGE lc: 

Ratio oi', 
Areas 

1.03022 
1.04040 
1.03022 
1.03022 
1.04040 

1.04040 
1.00uOO 
1.09203 
0.99002 
0.99002 

1.09203 
1.06090 
1~O4040 
1,.08160 
1.03022 ' 

' , " 

' i,02010 
" 

1~04040 -

1.05062 

I 1 .. 04040 
1.00000 

'-
" 

. 1.05022 

.1 
1.05062, 
1.01002 
1.03022,' 

_ 1.09203 
.. 



THESIS 
. .' . 

, 'ROSERTCQLLEGE GRAOUATE SCHOOL , PAGE 12~ 
SEBEK ,ISTANBUL 

-

: , 
, i 

"\,r, LX -. x) (x~ .... ~)2x.: 10-4 
:I."A~ " "Ar.. . . A ..... 

, " " , 

0.88600 I ' , 

0 .. 10293 " 105.94585 I 
0.90123 . 0.08770 76.91290 
0,92274 ;':;.06619 43.8ll1S 
0.93135 u.05758 33.15456 
·0~93289 0.05604' 31.40482, 

, , 

.-

, ,0.93767 
.-

O~O5126 .26.Z{583 
~ '.' . 

, , 

,U .93799 O~05094 25,,94884 
0.93818 0.05075 '25 ':[5563 , 
0.9'3828 U.05065 25.65423 

'0 .. 93855 0.05038 25.38i44 

,0.94177 0.04716 '22.24066 
,,0'.94228 ' ' ,0.04665 21.76222 
9.94248'" '" 0 ~04645 21.57603 
Q;94260 o ~04q33, 21.46469, 
0.94B65 0.04528, 20.50.278 

: 

0:.94370 0·04523 2.0.45753 
0.94576 (j .04317," 18.63649 
0.94661, 0.04232 17.90982 
0.94840 0 .. 04053 16.,42681 

".0.94856 0.04037 ,16.29737 

'0.94867 0.04026 16.20868 ' " 
,'0.94909, 0.03984: '15.87226 
,0.94912 0 .. 03981 1, .84$'~6' 
0,.94926 0 .. 03957 15.73709' 
0.94988 0.03905 15.24903 

; 

" ,0.9504$" 0,.03845 14.784u3 
j 

j 
0.95110 .0.03783, 14'.31109 

1 
0".95120 0.03773 14.23555, 1 

0.95189 '" ',":',0.037°4 13.719.62 'J ,0.95200 0.03693 '13' .. 63825, '" 

I 
I 

,', ,1 
I 

, ",' 

! "" .... ,.« ',"J " 

, 1 



THESIS 
ROBERTCOLl.EGE GRADUATE SCHOOL PAGE 12 

BEBEK ,ISTANBUL 

XA-c.. . '~--XA(.. ( r~)2 X~-~x 10-4 

.... ' Q .95206 u.Q3687 13 .. 59397 
0 .. 95212 0.03681 13.54976 
0.95262 0.0'3631 13.18416 
0.95356 v.03537 12.51037 ' 
0.95746 0.03147 9.90361 ' 

0.95814 0.03079 9.48024 ' 
0.95821. b .0.3072 9.43718. 
o ~95848 0.03045 . 9.27203 
0:'95$76 V.0)017 9.10229 
0.95911 . 0 .. 02982 8.89232 

0.95928 ,0.025)65 .. 8~79J23 ' 
0.96009 . 0.02884 8.317,46 
0.96022· . 0.02871 8.24264. 
O.96u50 0.02843 8.08265 
O.96()84 0.02809 "7.89048 

d .96103 . O~O2790. 7.784tO 
0.96106 0.02787 7.76737 
0.9614.4 "0.02749 7.55700 . 
0.96164 ' 0 ~02729 ' 7.44744 

,'0.96190 0.02703 .7.30621 
. , 

0.96200 0.02593 . 1.25225 
0.96212 0.02681 7.18176 
0.96217 ·O~02676 7.16098 
'0.96266 

. ' 

0.02627 6.90113 
. ' (J • .96281 . 0.02612 . 6.82254 

0.96298 0.02595 6.73403 
0.96325 0.02568 6.59462 
u.96328 0.02565 6.57923 
0.96358 0.02535 6.42623' 
0.96364. 0..02529 6.39584 

u .96410 0 .. 02483 6.16529 
0.,96460 0.02433 . 5.9194'9 
u .96470 0.02422 5.87093 

. ,0.96488 0.02405 5.78403 
0.96499 0.02394 " 5,.73124 

.. ' 
" 



! ' ... 

XAc.. 

0.96500 
0.96502 
0.96556 
u.96600 
0.96613 

0.96.621 
0.96631 
0.96667 
0~9G685 

' .. V.96688 

0.96707 

I 0.96111 
0.96724 
u .• 96127 
0.96737 

0.96745 

I 0.96760 
0.96766 
0.96803 
0~96820 

0.96824 
0.96836 
U .,96860· 
0.96878 
0.96904 

0.96974 
0.96974 

: 0 .. 96996 
'0.97009 

·0.97020. 

() .97022 
0.97124 

.0.97138 . 
0.97153 
0.97183 

,"" .. -, 

I 

THESIS 
ROBERT COLLEGE GRADUATE SCHOOL' 

.SEBEK ,ISTANBUL 

·1 

XA-r;.- X,,' 
I 
(~~_ ~2x 1.-4 u .' to-

1 . 

I 0.02393 ·5.72645 
~ 0.02391 5.11688 

I '. 0 .023.37 5.46157 
0.02293 5.25785 
0.02280 . 5.19840 

~ 
~ , 
f 0.02272 5. i619~:3 
~ 
< ·U .. 02262 5.11664 
:l 0.02226 4.95503 " 

1 0.02208 4.87526 
~ 0.02205 4.86203 
I , 

. I 

J 0.-02186 4.77860 

I 0.02182 4.76112 
0.02169 4.10456 
0.02166 4.69156 

t 0 .. 02156 4.64834 
L 

0.02148. 4.61390. 
0.02133 4.54969 
0.02127 . 4 .• 52413 
0.02090 ) 4.36810 
0.02073 I 4.29733 

l 
1 
I 

0.02069' v 4.28076 ( 
u.·02u57 ~ 4 .• 23125: 

·0.02033 ~ 4.133u9. t '. 0.02015 4.0.6023 
'0.01989 ~ 3 .. 95612 I' 

~ . , 
L 

3~68256 0.01919. • ; 

" 0.01919 ~ 3.68256: 'a 
0.01897 ; 3.59G61 ' t. 0.01884 ~ 3.54946 
0.01873 \ 3.5u813 ~ 

. ~ 

u .01871 ~ 3.50064 
u.01769 

i, 
3.12936 

0.01755 3.08003 
0.01740 3 Of')7t:O . • c. .. J . 

.0~O1710· 2.92410 

PAGE 127 
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XAL,. 

0 .. 97197' 
u.97191 
d~97252 
0.97274 

. v'. 97307' 

'.0.97317. 
0.97338 
0.97391 

"'0.97401 
, , o .~7 429 . 

0 .. ,97443 
o ~97-465 
u'~9747u . 
0'.97474 
v.97 474 

0.97476 
0.97483 
0.97493 
0.97501 . 
0.97518 

(j. 97 542 
,'0.97576 
0.97.594 
0.97619 
0.97622 

u.97643 : 

0 .. 97697 
'v.97713 
0.97731 
0.97763 

" 0.9776'6' 
0.97767, 
v.97841 
0.97844 

. 0 ~97861 

. THESIS 
ROBERT COLLEgE GRADUATE SCHOOL 

. SEBEK ,ISTANBUL 

Y.,..;:-
.,,. l~- ~;2x 10-:- 4 
AJ..c. ,\ r. ~.,: 

v.01696 I' 2.87642 
u.01696 I 2.37642. 
0.01641 I 2.6928:3 

, 0.01619 2.62116 
0.01586 I' 2.51540 

. 0.01576 2.48378 
0'.01555 ' 2.41803 
0.01502 .. 2~2560o 

t' , 0.01492 '2.22606 
, 0.0146;4 2.1433.0 . 

., .. 

v.01450 2~10250 
v.01428 2.03918 
0.01423 2.02493 

,0.01419 " 2.01356 
0 .. 01419 e .01356 

0.01417 2.00789 
v~01410 1'.98810 
0.01400 1,.96000 . 

. 0,.01392', 1.93766 
0.,01375 '1.89063 

.v.01351 1.82520 
v'.01:?17 1.73·449. 
0,.01299 1.6874v 

' 0.01274 1~62308 
' ,O~01271 1.61544. 

v.01250 1.56250. 
0.01196 1.43042 
0~011gv 1.39240 
0.01162 1.35024 
0.01130 1.27690" 

0.01127 ' 1.27v13 
0.0.1126 1.26788 
0.01052 1.1067u 
() .01C>49 1.1004v 
0'.01032 1~065d2 

PAGE 12 
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,0.97868 ' 
0.97884 >' 
0'.,97886' 
0.97917 
u.97944' 

b .97950 
"u' Q7°5? • .1 .,I L-

0,,'91.988 . 
• v.97988 
0~98009 

0.98U65 
0.9·3073, 
0.98074 
0.98077 ' 
o.9308u 

0.-98083, ' 
0.98096 
0.9H132 
u.9.8138 
\;.i~,98149· 

0.98151 
u.98186 
u .982u2 
O.9821u 
0.98221,} 

U.9823u 
. 0.93256 
0.98241 
0.98267 ' 
v.98279 

0.98295 . 
0.9'8312 
.0.98337 
0.98390 
u.98411· 

'THESIS 
ROBERr. COLLEGE GRADUATE SCHOOL 

SEBEK ,ISTANBUL, 

-X -}~ 
~. "'t.-

0.01025 
0.01009 
0.0,01007 · 
0.00976 
Q.00949 

0.00943 
0.00941,' 
6.009u5 
0.0090 5 
0.00884, ' 

0.00828 
0.00820 " 
u.00819 .. 
0.00816 
0.00813 

0.00810 1 
u.Ov{97 ' 
0.,00761 
0.00755 
0.00744 

0.00732 
v.00707 
u.00691 
0.00683 ' 
0'.00673 

0~00663 
0.00657 
0.00652, 
0.00626 
0.00614 

u.00598 
0.0058'1 
0.00556 
0.00503 ' 
0 • .00482 

1.05063 
1.01808 ' 
1.01405 
0.9'5258 
u.90060 

0.38925 
0.88548 
0.31903 
(J~819u3 
u.78146 

v.68558 
0.67240 
0.67076 
0.66586 1 

o .66u97 . I," 

0.65610 l 
0.63521 'f.', 
0.57.912 t 
0.57003 
u.55354 

v~53582 . 
,0.49985 
U~47748, 
u.46649· . 
0.45293 

0.43957 
0.43165 
0.42510 

. O~39188 
'0.37700 

0.35760 
0.3'3756 
0.30914 
O~25301 
v.23'2,32 

I , r 
I 

f 
f 
J 

j 

. 1"'0 PAGE <-.-' 

.. , 
1 

. ! 
. i 

'1 

1 

i 
i 

,) 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

.' BEBEK ,ISTANBUL' 
. PAGE 130 

~~, v':;-: .(~~ YJX ~0"'4 : ~ -.,AA.r.. .' 
.' 

, :~D .98412-
,,' 

0.00481 . 0.23136,' 
0.98415 0.00478 0.22848· 
0.98425" . 0.00468 0.21902 
0.98425 0·.Ou467 0.21809: 
U.93461., 0.'00432 0.13662 .. 

0.98474 '; 0.00419 0.17556 I 
I 

. ,O.Q8489 0.00404,:. 0.16322 I 

.u.98503 u.00390 .' 0.15210 
,0.98515 0.00378' 0,.14288 
u~98525 O~O0368 0.13542 . 

0.98535 0.00358. 0.12316' 
0.98536 0.00357 0 .. 12745 
0.98548 0.00345 0.11903 
0.98552 0.00341 0.11628 
u~98555 0.00538 ." ' 0 .. 11424 

'I .. 

',0'.;9856'0 .. .0.00333 0.11089' , 
I. 0.98568 I 0.00325, I 0.,10563 • 

u~98602 ' 0~OO291' 
t 

0..08468 i· 
0.98611 

, 
'0.00282 . U .07952· l . 

0,.98622 .... v.00271 u .O7?44 
~ , ,'. 

t 
l 

., 
0.98624 .0 .. 00269 . ! 0.07236 
0.98627 0.00266 1 . o~07076 
0~98529 .. 0.Ob264 I 0.0697u 

I o 9 Q .... '71 0.00262 \ u.06864 • ;.;1) J I 
0.98676 0.00217 I 

u.04709 

0.93691. . 0 ~OO202 0.04080 ' 
0.98724 0.00169 0:'02856 
0.98729 . 0.00164 u.02290 
0.98750 0.'00143 ,0.02045 • 
0.98750· .. 0.00143 u.02045 

u.98751 0.00142 0.02016.' 
0'.93761 O.OU132 v.01742 
v.98764' . 0.00129 0.01664 
o 987°'7 0'.00110 0.01210 , • 'v:J ' 

0.93737 ,O:Oul0G 0.01124 .• 

.... " . 
. , 



.. THESIS 
ROBERT COLLEGE GR/;.OUATE .. SCHOOL' 

Xh 
,0.98804 
u~98867 
0.98899 
0.98903 ' 
0.98930 

0.,98940 
9 (.,,-, ~8 'u. ,-;>';;J? 

'0.93959 
0.99023 

, 0.99027 

0.99035, 
0.99'0-41 
0.99042 
0.99051 
0.99122 

U.99126 
0.99129 

, 0.99138 
. u.99141 
o ~99149 

., 

0.99163 ' 
0.99184 ' 
0~99199 
a .99-214' 
0.99214 

0.99216 
,v.99222 .. I 
0.9.9223 1 

0.99228' I .. 
0.99231 

u.992'37 
.0 .. 99262 

0.99268 
0.99274 
0.99276 

BEBEK • ISTANBUL 

~ .'y , ,"- ~A. ' 
..... . t.,.' 

0.00089 
u.OO026 
v.ObOO6 
0.00010 
0.ob037 

: 0.OQ047 
,0.00065 I ' ' 

0.00066 
0.00130 
0.00134 

0.00142. 
,0.00148 
0.00149, 
0 .. 00158 
0'.00229 

0.00253 
er .. OO236· 
0.QU2{5 
0.00248 
0.00256 

0.00270 ' 
0.00291 
'0.00306, 
0.00321 
0.00321' 

0~00323 ' 
. , v.00329 

. 0.00330 
'0.00335, . 

0.Q0338 

o .()0344 .' 
0.00')69, ' 
0~00375 ". 

'0.00381 
0.00383 , 

0.00792 
0.oJ06a ' 
u.QO,;'J4 
o .UOGlO 
0.00137 

0.00221 
'0.00422 
0.00436 

'0.01690 I' 
9·01796 ' 

v.020i6, 
'0.02190 
0.02220·' 

'0.02496 ' 
, 0.05244 

.', 0.05429 
0.;05570 .' 
0.06003 '. 

.. 0.06150 ,--
0.06:;54 " 

, 0.07290' 
·0.08468 
,0.09364 
0.10304 
0.10304 

0.10433 
0.10824 
0.10890 
0.11~23 

, 0.11424 

0.11834 . I 
0.13616 ' 
0.14063· 
,0~14516 . 
0.14669 

PAGE 13J 
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THESIS 
ROBERT COLLEGE GRADUATE' SCHOOL' . 

.' , SEBEK. ISTANBUL 

I 

I.,..., --' _X_k-:-----,-_-+--' __ . ·~'XA~:(..::._'_X..;..A~~ _ _+_{-~:.:!· ~'C.=__~..:::. ~i..;..X ___ .·_10_:_4_+ 

. ! 0.99:277 I ..... 0.00384 0.14746 ' 
'0.99300 ," O.00407~ 0 .. 16565 ' 
·0.99331' . I 0.00438 '0',,19184 
0.9934u I O~00447 ' 0.19981 . 
0.99344.. 0.00451·.0.20340. 

'a .99356 
0.99366 

... 0.99318 
0,.99401 . 
O.994u8 

. u.99434 
0.99438 
o .,9944T 
0.9.9464 
0~'99470 

0.99471 
0.99480' 
.0.99480 
'0;.99482 
u.99503 

. , 0.99507 
0.99509 .. , . 
0.99513' 
0,,'99636 
0.99638' 

0.99655 
: b .99658 

0.99663 . 
0.99693 
0 •. 99717 

. . 

u.99730 
0.99732 

·U.99733 
0~9:J748' 
Q .99750 

, .. ' 

0.00463 ' I 0 .. 00473 ' ..... 
O~00485 " 

. 0.06508 
'0.00515 

u.00541 
, 0.00545. 

'0.00554" . i 
0.00571 : 
0.00577 , 

0.00578 
0'~d0587 
0.00587 
0.00589 
0.00610 

0.00614 
. 0.00616 
0.00620 
0.00743 
0.00745' . 

. 0.00762 .' 
0.00765 . 
o .O:J770 / 

. 0.00800 
O~00824 . 

·0.00837· .. 1 .. 
0.0:)839 J 
0.00840 
0.00855 
0,.0)857 . 

. 0.21437 
0.2,2373 
0 .• 23523 
0.25806 
0 .. 26523 

0.29268 
().297u2 J 

0 •. 30692' ',.: 
0 .. 3260.4 . 
0.33293 

0.33408 
.0.34457· . 
0.34457 
0.'34692 -' 
0.)72,10 . 

• 0.-37700·" 
0.37946 
0.3844(J 

,·0.55205 ... ' 
0.55502 

0'.58064 ., .... 

0.58522 
'. 0.59790; 

o ~64000' 
0.67897 

0.70057 
. 0.70392 
0~70560 " 
u.73102 
0.73445 

l-__ .o..-;....-.-:._~_--.,.....,..;.--..-.-:.....;...-..l,--..-.-:.--_--U .... .. , .. , . 
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, THESIS 
ROBER,T COLLEGE "GRADUATE SCHOOL 

,~" 

0.99750 
O~99759 
0.99787-
0.99790 
'0.99793 

" 

'0.99869 
0.99879 

,0,.99904 
0.99965 " 
0.99984, 

1.00019 
, '~c: l .. OOuv2 '" ' 

1.00089 
1.,00120, ' 
1.001'35 

1.00144 
1.00160 
,1.00162 
,1.00204 
1'.,00208 

1.00262 " 
,l.()0273 
1.00283 
1.00315 
1.00321 

1.0036B 
1.00374' 
'1.00405 
1;.00435 ' 
1.00455' 

1.00503 
1.00550 
1;.00583 
1.00587 
1.00596 

, : SEBEK ,ISTANBUL, 

,'f " 

, I 

0.00857 
0.00866 
0.00894 
0:.00897 
0.00900 

0.009T6 ' 
O~00986 

.0.01011 
0'101072 
0.01091 

0.01126 
·0.01169 
o ~01196 
0;.01227 
0.01242 

u.0125i 
0.01267 
U.01269 
0.01311 ' 
'O~{)13i5 ' . . . -

0 .. 01369 
0.01335 
0.01390' 
0.01422 
0.01428 

" ,0.01475 
0.01481 
0.01512 
o ~01542 
9.01562' , 

0.01610 
0.01657 

'·0.01690 ' 
u.01694, 
0.01703 ' 

,0.73445 
0.74996 
0.19924, 
0.80461 ' 
0.3].000 

0.95258 
0.97220 
1.02212 
1.14918 
1.'19028, 

, 1.26788 
'1.36656:' 
1 .. 43042 
1.50553 
'1.54256 

, 1.56500 
, 1,.60529' 
1.61036 
1.71872 
1.72923' 

1.87416 
, 1.91822' 
1~93?10 
'2.02208' 
2.03918 

2.17562 ' 
2.:19336 

'2.28614 
2.37776 
2.43984 

2.59210 ' 
2.74565 

, ,2 ~85610 
2.86964, 
2 .. 96021 

, ./ 

! 
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,Xh 

1:~00619 . 
1~00662 .' 
1.00665 
t.OO696, 
1.00722 

1.00753 
1~00760 
1.00761 
1.00777 
1.00780 

1.00821' 
1.00897 

.1.00919 
. 1~00936' . 
. "1.'01001' . 

1.01105 
1.01137 
1.01217 . 

". , I. 

1.01249 
. , 1.01254, 

1.(129) 
'1.01302 
1.01313' 
1.0~323 
1.01387 ' 

i.01413 
1.01447 
1.01477 
1.oi491 
1.01499 

1.01521 
1'.01535 
1.01550 
1~01556 
1.01:582 
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.. 

'{ x- - ~- X,)2x .. ,. 
\ A;:;, AA'(.. ~ .. 10 

; I 
0.01726 2~97908 

·· .. ·u ,,01769 ,3.12936. 
0 .. 01772' 3.13998 
v.0180} 3.25081 
0.01829' ).34524 

"3.45960 0~q1860 
0.01867 3~48569 
0.01868 3.48942 
0.01884 }~54946 

. 0.01887. .3.56077 . 

0.01928 j.71718 
.. .0.02004 4.01502 

... u .02026 4.10463 ' 
.0.02043 f. 4.17385 
0".02108 .' . f ·4 .. 44365 

,i.' 
. , . , 

, '. ' .. 
1 

0;;;02212 ! ·4.89294 
. '. 0.~O,2244 5.03554. 

u.02324 :?, .40098 . 
0.02'356 5.55u74 
u.02361 . -5. 57.432 ,: 

1 
.U .02400 

.. .' 5.76000 1 . , 

.u~o24u9, 5.80328 
0.02420 5.8564u 
0.02430 5 .. 9D490 
0.02494 6.22004 

u .02520 6.35040 
0.02554 6.52292 

·u.02584 6.67706 
0.02598 9.7496.0 
0.02606 6.79124 

0 .. 02628 6.90638 
0.02642 ' . 6.98016 
0.02657 .7.05965 
0.02663 7.09l57 
0.02689 7.2.3072 

PAG'] 

-.". 

-41 

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

! 
f 
I 
I 

" t 
: { , 

J t . 

J 
i 
I 
,t· '.I . 
I . 

I 

I 

I 

'.' " 



tHESIS 
ROBERT COLLEGE GRADUATE SCHOOL . , . PAGE 1', 

BEBEK ,ISTANBUL 

-

',f',' 
~ -'; 

X~ (XAt.· X ) 
M.. 

(X -~xl0~41 k·. ., .. 

(1.01678 .0.02785· '. 7.75623 
1.016·95 ' 0.02802 '7.85720 
'1.01708 0.02815 7.92422. 

I 1.oi711 u.02818 7.94112 . ' 

I . 1.01719 0.02826 " . 7 .986~8 
I 

I 1.01745. 0.02852 8.13390 . 
1.01806, 

. . 

0.02913 ,'.8.48557 
1.01916 . 0.03023 9.13853 
1.01986 "0.03093 .9.56665 .. . I' 1.02230' 0.03'3:57 . 11.13557 . 

1.02263 ·0.03370 .11~35690 
1.02278. ·u.03385 .11.45822' ,,' 

".' 1.02352 O~O3459 11.96468 
,1.02372 ·u.03479 12;.10344 
1.02376 ' 0.0'3483 12.13129 

1.02405 6.03512 .12.33414 
1· .. 02422 . ·u.03529 12.45384: 
1'~02469 0.03576 12~78778 
1.02506 0.03613 13.05377 
1.02564- b.~0367-1 . ":15.47624. 

", 

1.02605 'u .03712 13.77894 
1~026'16 

I 
U .0.3723 '13.86073, ; 

1.02626 ,·0.03733 13~93529' 
1.02688 0.03.795 14.40203, 
1.02747 0.03854 I 

14.35332. 
1 

I 
, 

1.02780 0.03887 ,15.10877' 
.1.02898 0.04005 16.04002 
1.02906· 0.04013 I ·16.1u417 ,. j I 

1.02964 
" 

0.04071 I 16.57304 
1.03059 . 0.04166 17 .35556 , 

1.03064 0 .• 04177 17'~39.124 
1.03086' 0.04193 17.58125 ! 
1,.03097 0.04204 17.67362', 
1'.03159 0.04266' ·,18.19876 
1.03365 0,,04472 19.9987.8 

, 
I 
I . 'I ... ,;--

." 
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x . Ac.. .~ X 
I..- .. ~ 0tA:- =x,.lX 10-4 

1.03442 ,. '0.04549 20.69340 
i.03634 0.04741 22~47708 
1.03712 0.04819. 23~22276 
1.03997 u.05104 26.05082 
1.04034 0.05141 26.42988 

1.04165 (J .05272, . 27.79398 , 
1.04318 0.05425 29.43u63 
1.04528 0.05635 31'.75322 

, 1.04569 '0.05676 32.21698 
'1.04698 0.05805 33.69803 

1.04819 0.05986 35.83220 
1.05060 0.06167 38.03i89 

. 1.05292 0.06399 40.94720· . 
1.05431 . ' 0.06638 42~ 74544 . 
1.05798 0.06905 47.67903 

1.05962 0.07069 49.97076 
1.06077 0.07184 51.6u986 

'1.06544 0.07651 53.53780 
1.06814 ,. 0.07921 62.74224 
1.10425 0.11532 132.987u2 

.-

~395 .57119 Z 2837 .8'9370 
.. ... , '" -... ; 

,. 
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TABLE I 

'~r n X'- X n(xAs,:", ~f x 10-4 , 
A~ :As As 

0;93848 1 ' .0.11250 126.56250 
0.95062 2 0.lu036 -201.4426u 
0.99uu2 2 0.06U96 74.')2244 
1.000UU 2 u.05098 " 51.97920 
1.01002 3 u.04096 50.3'3166 

1.01114 ' 4 0.03984 63.48904 
1.01254 '2 0.03844 29.552.68 
1.01434 6 0.03664 80.54940 
1.01613 4 0.03425 46 .• 9.2252 
1~02010 7, 0.03088 66 .. 75018 

1.02234 ' 13 0.02864 106·.63250 " 
1.02515 7 0.02532 46.667U4 
1.02878 7 0.02220 . )'4.49880 
1.030,2'2 7 o ~O2076 10.16846 . 
1.03361 ' ,15 0.01737 45.25755 

, 1.03785 11 0.01313 18.96367 
1.04040 12 0.01058 13.43232 
1.04332 9 0.00766 5.28084 
1.04494 11 0 .. 00604 4,.01302 
1.05062 22 0.00036 0.028'60 . 
1.05632 4' u.00534 1'.14064 . 

", ," 
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X n X.:.- X . n(x~-·xJ '~10-4 
As. . 1w;, "A.$. . : 

, . -"~ 

·1.05796 5 o .b0698. .. 2.43600 
1.06090' ,2 0.00992 1~96812:' , .. 

1.06348. ·-11. 0.01250 17.18750. 
! 

1.06778- 14 0 .. 01680 39 .• 51360: 
1.07122 . 2 0.02024 8!19316, 

i 

<, 

1.07270 16 0.02172 75~48128 . 
1.07641 5 0.02543 32~33425 
1.07929 . "2. 0.02831 ·16.02912 
1.08160 .1 0.03062 ,9 •. 37584' 
1.08507 14 0.03409 162.69792 

1.08755· 
" 

.. 1 0.03657 ,13.31365 
·1.08942 ···.··2· '0.03844 . 29'.55268· 
1.09086 .' 2 U .03988· 31.80828 ' 

'1.09203 6 0.04105 . 101 .• 10612 .. 
1.10250 8 0~05152 212.34.480 

1.11567 2 u.06469 83~69592 . 
1.11155 2 0~O6657 8-3 :63130.:'··. .. ' J 

1.12005 1 .0.06908 47 ~72b46"" 
.1~12891 1 0.01793 60 .1:3u85 ... , 
1.15562 2 u.10464- . 218 .99060'.· 

, .. 

.. 

L; 262 .14569 ·Z250 2: 2351.'15711'" 
. '. , 

." 

.; .'" 

• -t .. 

, ~ '" . 
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