CHAPTER 1II

DESIGN OF RRIIIICEHENT
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Ihe torsional moments, bending woments and shears used in the

design wcre analysed aad shown in '"able '+, Since the depih of the

aelical gtair was 20 cme at mid ghon and increased linearly along
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i1to length to be 30 cm. towards both the upper and lower gupport

the helical stair was designed at every 60 degrecs. Dxample design

at the upper support was shown below and followed . ACT 318 . 71
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cince schear stress  caused by the horizontal force in the radial
dircction is low . Therefore the horizontal shear Qr iz neglected
in the design and the section is designed for vertical shear and
torsion only.
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use spacing of stirrup 8§ = 14 Chle
Av = 0,120 £ 14 A cm?

A, + 2At = TS 3 322 cug

= 5.02 Clle

Je2e2 Desipgn for flexure and axial loads

A

Longitudinal force at the unper support , Qt

=  3551.20 kgse
Direct stresg = /355128
' 00430
o SSuns kg/cns

Since the direct stresd caused bycaxial load is low. There-

fore the axial load, O, ig neglected in the design and the section

t
is designed for the verticaland lateral monent cnly,

Vertical moment ot/ [the upper support, I

by
=" 357941 Lgeile
Ultimate moment of the nection, %%
= 8 [na’2y qt1 - 0.59:1__)_]
By -bo
d = 30 = 2,5 = 27,5 cim,
capacity reduction for flexure , f = 0.9
B, = 0.9 [80£27.5% £240£.389(1 = 0,50
%0.389)]
= 5594200 kp-ne

Longitudinal reinforcement to resist vertical moment

A = M

ﬁi’y(do-a/él).
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Depign of liodel

In this work, a half scale reinforced concrete model was cone

structed for tecting . From dimenzional analyeis, the model was

scaled down in proportion so that
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v 9 A = Area of steel in the model and prototype res-
i

pectively



1&1 s Yy = Load of the model and prototype respectively

The crogs section and reinforcement of the nodel in table 10

werc scaled down from the prototype by using the above equations,
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Table: 9: Tabulated Values of reinforcement of the prototype
Angle Sectlon ities of reinforcement ERED StirrupJ Spacing |
(degrees) (cm.Xem.) |mopsion | Radial | Lateral (cm?) (cms)
moment moment
0 30 X 80 23,0 8416 2.8 5,02 14
60 28,3 X 80 18.3 1464 3e2 Le15 14
120 26,7 X 80 205 1.03* 362 3467 14
180 25 X 80 22,8 78 0.5 k.5 1
2hk0 23.3 X 80 19,8 647 069 242 8
300 21,7 X 80 1242 1047 0.1 10141 10
360 20 X 80 o) 1209 0 0 10
420 2147 X 80 12c. 1047 0.1 1.4 10
480 | 23.3x 80 | 19.8 647 0.9 242 8
540 25 X 80 2248 740 0.5 he5 14
600 | 26.7 X 80 | 20.5 1403 5B 3.67 | b
660 28¢3 X 80 1803 1,64 3.2** L.15 14
720 30 X 80 | 23.0 8416 S8 5.2 | 4k
Remark: * Jongitudinal reinforcement at the bottom fage

** Jongitudinal reinforcement at the internal

line radius




fable 10 PTabhulated values of reinforcement of the model
Angle Gection Lrea.of reinforeccment (cm%) Stirrups fvacing
: Radial |lateral >
(degrees) (cmeXcm.)|Torgion Y. SO (emS) (eme)
0 15 X 4O S5¢75 2.0k 047 1026 7
60O 14395 X B0 b 56 0.1 0.8 1.0k 7
120 15.35 X k0o A D 0.26¥ 0.9 0.92 7
150 12.25 X &0 5470 7.95 0.13 1s 15 ?
240 11,05 X 40 L 1.686 0,2~ 0.55 L
500 10.05 X 40 7 2,60 0.03 0e35 ]
360 10 X 40O g SR 0 o} 5
420 | 10.85 x 4o M-S;05—1—2768 0.03 | 0.35 5
130 1105 X 40 4,08 1,66 0.23** 0.55 L
500 | 12.25 X ko | 5.70 | 1.95 0.13 1.13 7
600 |13.35 X 40 | 5.13 | 0.26 | 0.87 | 0.92 7
660 1,15 X 40 by 56 041 o.St‘ 104 £
720 15 % ho | 5.95 | 2.0 0.7 1.26 7
Renarl ¢ longitudinal reinforcement at the bottom face

% Jonritudinal reinforcement at the internal

line radius
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SECTION 3-3 { 120-130 degrees )

Fig 12: Suction showing reinforcement

M Reinforcsd ot ouler circis for lower half and of inher circle

for upper half of the staircase
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Fig 13 Saction showing reinforcement

Reinforced ot outer circle for lower half and ot inner gicls for upper
batf of the siaircase
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