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2. Wo initial stresses ar2 considerel in 2ither the concrete

or the stesl due to teaperatur:

3. Tha applisd forcas arz narallel to each other and pere-

pandicular to tne neutral surfaca of tn= bzam bulor1 bending.
4. Bectional planzs bafore baading remasin plaass after

agsun2d to b2 so small with reference to taz

is

total arz2z of cross-saction of the baaan tnat tae

! = Total tension of thz sizel at a s2¢tion of the ba2am.
Ec ~ 2Repressnts the modulus of elasticity of coacrats in
comprassion.
By = ieprasents the modulus of 2lasticity of stes=l in tension.
n = The ratio of Zw/ﬂc o
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d = Ihe distance from comprassion surface to axis of

reianforc=zaent
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st2el to the area of concrate.
“he widta of be=asg commraaa ] guurfaca
ng widta of bDeam at comprassion surfaca.

The width of bean at axis of tension stea

The resisting moment as determined by the stecl.

The bonding momsnt or resisting noment in
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Selving for kK From C=T
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R ESULTS and FORMIUIILAS

2qs _ nk(Zbhr4nble-rnbitc)
(brb)d ~ F(F rarc)2(brb.)

14 beb)d
- 2

as

K gf(b, ~b) + K- prl1-k)(brb) =0
- . _ 1[4k (4 -5)
J F/K {’ 2 [3&%(&,4:/ }

M, = f‘_’:ﬁf[.?bf-k(b, -2) |

Mo =LBI(brs)
2




Solving for values of o 17=/5
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5a/yxh9 for Values of Kk »”
£3(b-b) FK*b-pr(1-K) (brb) = ©
3

Loz b
K3~ 3 T75K*- 673pk +673p=0

b =0.4p
Ka-— SK2 -fo5 K F105 0 =0

L, =068
AKZ- 25 KR -1J0pk » /3000 =0

L. =0.8pb
k3-150K*~905pk +966 =0

These egquations mra ¥ be writlen
K3-xk*-ykty =o
or  y= —-c——“y —

/—K
Where .
X= -'('Z-: % for yarrows valides of b, =

F(bré)

= /SO Ax =
7 = (L&)

For varous valyes of b, 4=Cxp

Valves of Kk, & and g 1n Jable Z were Fournd
as 7 //dnr.s.



All of the sguations wer: of the fom {kz~xk3ayk +y =0}, there
being but four different values of x (all greoater than 1) for tie whole
set of problams, and the valuss of k being kuown to range between 270
and .650. The equation was rewritten in the form kz(k-x) = vk - 1),
or since both x and 1 were graeater than k, in the form K;(x-;} = y(i-kj,
whence dividing thru by 1-k, y = kzix-k}/{l—k). Tha values of y given
by the succesiv.: values of k = 270, 280, .290, and s0 on to k = 550
viera nsxt computed and tabulat:d. The computation was e2asily preformsd
on a lélplace donroe by setting x~k up on the laft of the keyboard, 1l-k
on the right, and building 1-k up to Kg in the middle of the lowasr dial,
whence y appesarsa at the left of the lower disl. For exampls, for k =
43 (x-k} = 3.32, 1=Kk = ,B7, and k2 =..1843(found in a table of squares),
keyboard 3520000057 and by forward turns of the crank build 57 up to
1849(028) in the middls of the lower dial, when y = 1.0769(749) apnears
at the l=ft of the lower dial. Copy y = 1.077, clear dials, and changs
Kayboard setup to 3310000056 for k = .44 {(k-k =3.31, 1-k = .56, and
kz = ,1936}. Build 56 up to 1YEB(¥70) in the middle of the lower dial
and when y = 1.1443(001) appears at tns left,

Valuzs of y for internediate & place values of k ware then com-
puted by proportional interpolation, that is, for examples, having found

y = 1.077 for X = +430 and y

1.144 for k¥ = .440, dial 10770 and key-
board 67 (1144 - 1077 obtained mentally), one forward turn of the‘crank
gives y = 1,084 for k = ,431, another turn gives y = 1.040 for k = .432,

aad s0 on to y = 1.144 for k

il

«440, thus automatic«lly checking the
corregtnass of the m2ntal subtraction, and dialling the valus of y for

=0

k = .440 in reuadinsss for the interpolation of thes nsxt ¥ values of y
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