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Appendix

To illustrate the theory stated in Chapter 2, samples of

calculation of mid-span deflection of Bl are presented here.

Details of test beam, Bl, are as follow; cross section

/ , area of reinforcement

0.89 'cmz., gross seci ' ia (neglect areaof

10.2x18.6 cm., effectiv

4

reinforcement) 54 eracked mom _ inertia 5682 cm .,
cracked moment o 96 ¢ \\‘&\ al compressive
strength 694 ks conlrgt \\ h 49 ksc, modulus of

elasticity of cox : \\\\

| E \\
a) For the gurwye: ,._r_;, 1

el J
B2 \
As the appliied -ic '- i : cased up to cracking load,

Ranst

868 kg., equivalent to berding mor 90 _kg-m, shown in Table 4.2,

moment of iner : he critical section - onstant and equal to

o

5682 cm4. Hence e 5 an @flectian obtained from

equation 2.26 should be

ﬂﬂﬂ?ﬂﬂﬂi(ﬂﬂlﬂ‘i

6"(36) d. 97&10 x5682

’QW'WMT]‘EEUNMWWEHQEI

= 0063 cm. KRR 1)

As the applied load was greater, the neutral axis moved
forward. The depth of observed neutral axis was 4.61 cm. from the
extreme compressive fiber at the load 1000 kg. Substituting properties
of Bl into equation 2.6 yields cracked moment of inertia at the state

of load 1000 kg.
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1, 012

-

e —==(4.61) +5x0 89x(17.1-4. 61)

= 1027 le‘. -oo..ot.o.(z)

Again by using equation 2.26, the increment of mid-span

deflection between the a \\\\ 'WB and 1000 kg. was obtained as

: 21 ‘1"3 027—5682 23 %(230) x1000-868)

. x(5682)° (36)21:3.9 78x10° x5682

..........(3)

Hence the mid=spar tion at the load 868 kg was 0,063 cm.

and that of the load 0'—';1::“1";

BEg

0.124 cm. Othe " lectic e could be obtained in

the same way. V J

plus 0.061 which was equal to

1y

b) For thé curve obreviated as I

ﬂuaawﬂwSWHﬁﬂi

In this method, moment of inertia was propose in 1977 ACI

“QRRIPTTE] ﬁ'ﬂﬁ'ﬁﬂﬁ“’fﬁ‘ﬁl“‘*’“ ko

in tétm of bending moment as

3
lxcr Cnveiikces U4

D (_EEE):’I |1_(_E‘E.)
of M gtil-Gg

max max

As the applied load was increased up to cracking load,

868 kg, moment of inertia of critical section was constant at 5470 cm".
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Hence the mid-span deflection, obtained from equation (2.24) should be

23 x(210)°x868
(36)2x3.978x10°x5470

= 0.065 cm. o..ooooooo(s)

As the applied / er as 2400 kg, equivalent to
bending moment 84 4ia was reduced and could be

Then the mid-span‘defl , obtained from equation 2.24

should be

Augvgnineang oo

Hence the mid-spaw’ deflectiop,at the loadg868 kg. was 0.065 cm.

AW INAIAUUB BN

c) For the curve abbreviated as Para

By assuming the depth of neutral axis, curvature and
parabolic compressive stress distribution compression force could be
obtained and with strain distribution temsion force could be deter-

mined. Several trial might be performed until internal equilibrium
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was achieved then the resisting bending moment could be found. The

resisting bending moment could be transformed to equivalent applied

load by multiplied by 6/L.

The further step in calculating mid-span deflection was

the same as stated previous 4 a) Above the cracking load, 868 kg,
# ed in parabolic shape. At

= f neutral axis was 3.5 cm.

k1 \QE:::?\;;\at this state was

Hence moment of i

\ 7.1=3, 5)

..000.000(8)'

The incr :Q—i;~i n deflection between the applied

0) x(1131-868)

§) “x3.978x10°x5682

ﬂﬁﬁﬁ%ﬁﬂﬁﬂﬂﬂﬂi

0 069 Cmo ....Q....(g)

] W’Lﬁm TNIANENAY, . .

0.063 cm. and that of the load 1131 kg. was 0,063 plus 0,069 which

was equal to 0.132 cm.

d) For the curve obbreviated as Tri

The mid-span deflection was obtained in the same way

as that stated before in Para except that compressive stres distribution
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was assumed in triangular shape. At the load of 1131 kg. the calculated
depth of neutral axis was 3.5 cm. Hence the mid-span deflections at the

mid-span deflections at the load 868 and 1131 kg. were the same those

obtained in Para.

e) For the curve obraviated as Straight
In this m ’. %tia of critical section was
considered at before an d_alter | ra e. The mid-span deflection

could be obtained b S \\\ th proper moment of inertia.
As the / \ -- up to cracking load, 868 kg.,
the mid-span def and at cracking load the

deflection was

rZ7oX 1y

....'O...(lo)

p——————

At fumher state of loading up the ultimate load the

1) 0191 X iﬂﬁi‘fﬁ;?”‘
’Q "R \‘H—Wﬁm ’J e a g

- 0.370 cm. ..uqoo.o'(ll)
And the deflection at ultimate load, 7590 kg., was

23 x7590x(210) 3

(36) °x3.978x10°%96 9

= 3.236 Ccm. .o.noo-oo(]-z)
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