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Rigid Diaphragm Torsion Analysis
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Consolidated Consultants

Engineering & Environment

Gravity loading
Calculations
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« % : Consolidated Consultants
Engineering & Environment

TWO WAY Waf'f/é SLAB LOADING TYPE 1

+

T s T e o s o ——— S - S t— ——— ——— o G (" —- G W A - =

+
tf=7,4
+

50 ~nh  hb-42q

Volume v%‘ Qoncrete = O po& “"3/”‘?'
We—i.-j‘\¥ o‘( Qo\r\c,r*e"\e_: Ogsgxggzg‘qgkf\l/‘”\a
W(’/\Lﬁk{— Oj Screed = 40 X 22_ = 2~2. KN/‘"\Z

wc(‘akf -4 False Qét(tcj =.60 'KN/».\Z

“Votal Dead load = 6- HS+2.2+0.g
- 9,25 Ki/w2

bwe Loal - 2 KNm2
Total Work\\vxs load =925 4 2= .25 KN/wm2

Total Ulimate Load= [.4 DL+ 1.6 L-
= 6.5 K\\i/w\a

Tel. 644088, 612377 Fax.. 612380 P.0.Box 830746 Amman Jordan
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Data:
length=
width=

fcu=

£y

a

b

Slab th=
WEIGHT OF
Live load
spacing o

i

12.2

12.2

25

414

0.9

0.9

75

FINISH=
/m2=

f ribs=

m
nm

fyv=

m
m
mm

2.

0.

Alastic [heavry «rux

&éy”‘%jp Slabs -

sAR #L OF e \eoed
(program prep. by Eng hassan Anas Al-khamrah)
(Shorter side of panel)
(Longer side of panel)

414
8 KN/m2
2 KN/m2
9 m

number of beams in (x-direction)=
number of beams in (y-direction)=
depth of ribs based on (span/depth=20)=

width of

MPa

13

Ribs

13 (span/depth=20)=

- —— —— T ———— - - —— — o " — V-

500

/7

351.0452
351.0452
KN
KN

217 mm
Loads:
weight of slab= 1.8 KN/m2
TOTAL LOAD OF SLAB 267.912 KN
WEIGHT OF RIBS= 2.2134 KN/m
Total weight of beams in (X~-direction)
Total weight of beams in (y-direction)=
Total weight of floor finish= 416.752
Total live load = 297.68
Total dead and live loads on grid floor
= 1684.434 KN
Load per m2=q= 11.31708 KN/m2
Monents:
ql= 5.66  KN/m2
gz= 5.66 KN/m2
Moments in x-and y direction at center of grid for
MX= 94.74943 KN-M
MY=  94.74943  KN-M ]
QX= 31.07 KN b
QY= 31.07 KN ———|———
Rigorous Method(plate theory)
(Df/D)= 0.1 |=em————
(bw/bf)= 0.241111
bel = 3050 5110 ( S e
be?2 = 1417 m ~-— a —-—-
be3 = 900 mm
be = 900 mm
k1 = i.a7 —mmmemmees
k2 = 2.99
k = 2.03
I = 4.6E+09
E = 2.9E+07
BEATA= 0.2455
CALCULATE C1&7C2
Cl = 1.55E+16
C2 = 1.6E+16
Ccl1/B1 = 1.7E+16
c2/al = 1.7E+16
Deflections @ Center of Span
(Dx/ax4d)= 6.56
(Dy/ay4d)= 6.56

28
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KN
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610

meters
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(2H/ax2by)= 1.5588

The deflection @ center of the plate is given by:
a = 0.012836 m
ASSUMING A CREEP COEFFICIENT =2

Ecc = (Ec/(1l+coeff.)

Long term deflection= 0.038510 m

Span/250= 0.0488 m Deflection is Ok

Design Moments & Shears

Dx = 145253.4 point x(m) y(m)
Mx = 123.5163 (Kn.m) D 0 12.2
My = 123.5163 (Kn.m) K 0 9.8
Ox1 = 0.012836 I 0.9 6.1
Qx2 = 2480.257 J 1.8 6.1
Qx3 = 294.8297 F 6.1 9.15
Qx = 35.62 kn

Qy = 31.84 kn

calculate steel for the middle rib

Moment resisted by central rib in x-direction over
Ultimate moment= 166.7470 KN.m

Moment capacity of flange section

Muf = 254.2387 Kn.m

As = 1076.140 mm2 Try Fie= 25 use
Moment resisted by central rib in y direction over
Ultimate moment= 166.7470 kn.m

Qx(kn) Qy (kn)
0

21.01
31.86

0.9 m width

3 Bars
0.9 m width

As = 1091.409 mm2 Try Fie= 25 use 3 Bars
Mx(Rigorous analysis(plate theory)
————————————————————————————————— = 1.17
Approximate method(grashoff theory)

Calculate Torsional moment @ corners
X=0 AND Y=(1/4)x(WIDTH)

Mxy @ 9.15 meters= -14.70 Kn.m
X=0 AND Y=((WIDTH)

Mxy @ 12.2 nmeters= -14.70 Kn.m
Calculate Torsional moment @ corners

X=0 AND Y=(3/4)*WIDTH

Myx @ 9.15 meters= -10.39 Kn.m

X=0 AND Y=( (WIDTH)

Myx & 12.2 meters= -14.70 Kn.m
———————————————— Check Shear ————=———————— === —————————
Vu = 46.60 Kn

t = 5.61 Kg/cm2 Actual shear stress
tuc = 8.38 Kg/cm2 Allowable shear stress
provide nominal shear reinforcement

tus = provide n Kg/cm2

Introduce the required diameter of stirrups= 10 mm
Introduce the number of stirrup legs required 2 legs
S = ERR cm (Ast.fy/tus.b)

Smax = 22.5 cm (d/2)
Smax = 85.62 cnm (Ast.fyv/3.5.b)
Smax = ERR cm (The required spacing)

29



Combined design for shear & torsion

fcr = 200 Kg/cm2
ttu =3Mu/(.85.y.x2)= 29.74 Kg/cm2
concret capacity for Torsion=.4*(fc’)".5
CCAP = 5.6569 Kg/cm2

Design section for Torsion

ttu = 45.25 Kg/cm2

Section Satisfactory

shear stress taken by conc. = 9.05 Kg/cm2
the actual shear stress on section = 3.42 Kg/cm2
shear stress to br res. by steel= 16.00 Kg/cm2
Mtc = 0.543406 t-nm

Fie of stirrup= 10 No. of stirrup legs=
alfat= 1.549221

alfat= 1.5

s = 29.18 cm

Spacing of stirrups= 29.18 cm

Min Ast/S = 0.018345

Astl/S= 0.0269

OK

S1MAX= 30 CM

S2MAX= 15.43 CM

S(FINAL)= 15.43 CM

Design for longitudinal steel

Al=2At(x1l+yl)/s= 5.26 cm2

Min Al=(28bws/fy-2Ast) (x1+yl)/S= 2.32 cm2
Min Al=(28bws/fy-3.5bws/fy)= 13.40 cm2
Min ALl= 5.26

Min AL= 5.26 cm2 ‘ :
For longitudinal Reinforcement use AL= 5.26

30
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Consolidated Consultants
Engineering & Environment

e}

Two way Ribbed SLobi-

+ L ittt T .
tf
+ | m——— + Fo e ——————————— + Fm————
|
h hb
+ R Bttt UL
+ b +--- 40 cm =---+ b +
k% DATA ##
- Width of Rib ............ b = 15 c¢cm
- Height of Rib ........... h = 32 cm
- Height of Block ......... hb = 24 cnm
- Thickness of Tiles ...... tt= 10 cm
- Average Fai{s¢(ilins Load .. pw = 60 kg/m2
- Average Live Load ....... LL = 200 kg/m2

T St > " — - . Y~ W W~ O~ oo b o S

* %k DEAD LOAD *%

Weight of Rib

( 80+ 15 )X 15 X 24 X 25 / (40+ 15 )~2

= 283 Kkg/m2
Weight of Slab = 8 X 25 = 200 kg/m2
Weight of Block = 18 X 2 X 10000 / (40+ 15 )~2 = 119 kg/m2
Weight of Tiling . =10 X22 - =220 kg/m2
Weight of %ametmhi3==6o = 60 kg/m2
TOTAL DEAD LOAD WD = 8%2 kg/m2

*% LIVE LOAD *k
TOTAL LIVE LOAD WL = 200 kg/m2
TOTAL WORKING LOAD = WD + WL = 1082 kg/m2

Tol. 644088, 612377 Fax.. 612380 P.0.Box 830746 Amman Jordan
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OUTPUT

Moment

Mu_ 1385 KkNm
308 mm?*

As'  Omm?

Anom 86 mm*

o
Boa

Barg (mm?)

1 : 4Y10  (314)
312 (339)
2v16  (402)

33510 - 1907

HA.deph~R2mm

Shear
v 0.57 MPa
Ve 0.61 MPa

AsviSy 0.00
AsviSy nom 0.15

Suggested Reinforcement Configurations:

Bars (Asuisy)
2Y8@500 (0.20)
2Y10@500 0.31)
2Y12@500 (0.45)

USE | FI6 mm + | F 14 Both sides

Torsion (Web})

¥ 0.00 MPa

vt 0.34 MPa
AsviSyY 0.00

As 0

Bars (Asvisy)

Tel. 644088, 612377 Fax., 612380 P.O.Box 830746 Amman Jordan

34




f
r - w—a'\)\ﬁ (‘%63
LR WIS B IUVE D ) PR ol u;)Ul SLLL YY o YU daslwdl ons
r i o) or AL Uy (sl Lejse Useny Waadly ooldl Golaal) 22000
___%5)_. d! 05 o s ly gls,yl gl ,lx .MLJI
F Pl Ze5pe Dpany Aone oLl Lsloze 2205 S 1 ¥ 35 dyandl
; ’ Ly
i E LY
LA
1 F = |
= %
. Llly ‘ Me=oiPi  My=—B,
3 M, = a,P My = —B;P
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[ I -
% r 2 %y *x %y 'ﬁ“ ; . ’;;
o
f 0,50 0,0396 0,0209 0,0187 0,0089 0,0356 - | 0,0210
0,55 0,0404 0,0224 0,0203 0,0110 0,0365 | 0,0246
F 0,60 0.0411 0,0236 0,0209 0.0123 0,0370 6,6967
1 0.65 00418 0,0249 0,0211 0,0133 00372 | 0,0200
AL 0,70 0,0424 0,0260 0.0211 0,0142 0.0372 | 00310
[ 0.76 0,0428 0,0272 0,0210 0,0148 0,047t | 0,328
0,80 00432 0.0284 0,0207 00153 | 00367 | 0,0344
r 0.85 0.0433 00298 0,0205 00157 | 00361 | 0,031
0.90 0,0433 0.6310 0,0202 0,0159 0,0354 00372
[ f 0.95 0.0431 0,0320 0.0199 0.0162 0.0346 00334
| 100 | 00428 0,0332 00196 00164 0,0338 | 0,0392
__ 1,10 0.0421 0,0355 0.0190 0.0168 0.0321 | 0,0407
" F 1,20 00413 0,0369 0,0184 0,0171 0.0303 | 00416
1,30 0,0404 0,0376 0.0178 0.0174 00284 | 0,0423
f 1,40 0,0394 0,0378 0.0171 0.0177 0,025 | 00429
| 1,50 - 0,0385 0,0378 0,0164 0,0178 0.0246 .| 00432
| r 1,60 10,0375 0,0378 0,0157 0,0180 00225 | 0,0434
' 1,70 0,0366 0,0378 0,0149 0,0181 0,0206 | 0,0434
3 1.80 0,0355 0,0377 0,0140 0,0181 00186 | 0,0430
1,90 0,0342 0,0377 0.0130 0.0181 00167 | 0.0424
r 2,00 0.0324 0,0377 00117 0.0181 0.0148 | 0,0412
'if _ — Vo _
IF )
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‘ Two-way slabs: Non-rectangular panels: Elastic analysis

TABLE 5 7

<

k|

<1,

Caiculate bending moments

£ /t as for rectangular panel I 1,
2 " IR 1, .
g J‘ with k = ‘
: 8 g . Dl iy
e ly2 — — 1 _—_.‘ .
101, is small compared with [, } .
or ;XI is small compared with Lz Apply rules for triangular panel
d =di f inscribed circl 20
= diameter of inscribed circle = ——————
b+ /b + 4R?
Frecly-supported along all edges (corners restrained).
(%) . . L wd?
) Bending moment (in two directions at centre of circle) = + _E
o
-
s h d Continuous along all sides.
% wd?
§ Bending moment (in two directions at centre of circle) = + —3—0~
. . wh?
b Bending moment (at sides) =
! o ' 30
w = intensity of uniformly-distributed load (or intensity of pressure at centre
of circle if pressure varies uniformly).
- These expressions are valid for values of v 3 0.2
Five or more sides.
- h = diameter of inscribed circle = distance across flats.
é hy = diameter of circumscribed circle
’é = distance across corners.
-8 hy =4(h + hy) = 1077k for hexagon
o0 1.041 4 for octagon
w Calculate bending moments as for circle of diameter k.
Freely-supported edge Clamped edge
Beneath loaded area Beneath loaded area
F b F b
Conceatric M, =M in L+ (1 + v)ln; M =M% .'?p 1+ V)‘n;
concentrated load
F uniformly Beneath unloaded area Beneath unloaded area
distributed over F F 4 \?
small area of M =——(+ ¢ =— [(———«) (I—=v)—-(1+ v)lncf—l]
diameter d dn An 2_5"
= M, Fl(l )~ (1 + vindl M l (d)z(l )= (1 )léi]
=— {1 =)= + V) =— [{—1 (=¥ =+ MIn—v
3 T4 ax \\2¢x
5 -
£ wh? wh?
& M =— @3+ W1 ~& M =—[(1+v)-0G+»&
S | Uniformly- 64 64
2 | distributed load w
5 over entire panel

M= 1 L+ 30l
,——67( + )= (1 +3v)¢

=10 1+39)¢)
(=g =43¢

Notes

Reinforcement to
resist positive
bending moments to
be provided in two
directions mutually
at right-angles.

M, = moment in radial direction
M, = moment in tangential direction
v = Poisson’s ratio

distance of point considered from slab centre

" radius of slab

For slab continuous at edge, average moments
obtained by considering freely-supported slab
and slab with clamped edge.

If d < § thickness of slab ¢, substitute d' =

V1.6d7 + (1 —0.675¢ for d in above

formule.

36
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BE31G-

17

L UTPUT
Moment

Mt 434.1 kNm
As 303 mm*®
As' 0 mm*
Acom 195 mm™
Suggested Reinforce
Bars {mm?)

aY10 @14
3v12 (330
2Y18 (402

bc1 -’ID

N.A. aeein = S2.2 mm

Shear

v .78 mP3
ve 0.42 MPa
AsvwiSvy D20
AswiSv nom 022
ment Configurations:
Bars {Asvisv)

2Y8 @460 ©22)
2Y10@500  (0.31)
2Y12@500  (0.45)

§=21T0

Torsion (Web)

¥ 0.00 MFa

vt 0.34 MPa
AsviSy 0.00

As 0

Bars {Aswiav)

Torsion (Flange)

v 0.00 MPa
vt 0.34 MPa
AsviSv 0.00

As 0

Bars (Asvi:

T

el. 644088, 612377 Fax. 612380 P.0O.Box 830746 Amman Jordan
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Botlom S
elesfro

Data: (program prep. by Eng hassan Anas Al-khamrah)
length= 6.5 m (Shorter side of panel)
Width= 6.5 m (Longer side of panel)

fcou= 25

fy = 414 fyv= 414 MPa

a = 0.9 m

b = 0.9 n

Slab th= 75 mm

WEIGHT OF FINISH= 2.8 KN/m2
Live load/m2= 2 KN/m2
spacing of ribs= 0.9 m

(2b <4e§1
%1&%404.07

number of beams in (x-direction)= 7 Ribs
number of beams in (y-direction)= 7 (span/depth=20)=
depth of ribs based on (span/depth=20)= 500 mm
width of 210 mm
Loads:
weight of slab= 1.8 KN/m2
TOTAL LOAD OF SLAB 76.05 KN
WEIGHT OF RIBS= 2.142 KN/m
Total weight of beams in (X-directio 97.461 KN
Total weight of beams in (y-direction)= 97.461 KN
Total weight of floor finish= 118.3 KN
Total live load = 84.5 KN
Total dead and live loads on grid floor
= 473.772 KN
Load per m2=qg= 11.21353 KN/m2
Moments:
gql= 5.61 KN/m2
q2= 5.61 KN/m2 neters
Moments in x-and y direction at center of grid for 0.9
MX= 26.64967 RN-M = el
MY=  26.64967 KN-M |
QX= 16.40 KN b
QY= 16.40 KN el e Dttt TS
Rigorous Method(plate theory)
(Df/D)= 0.15 e e
(bw/bf)= 0.233333
bel = 1625 mm e e e
be2 = 1410 mm -— a ==--
be3 = 900 mm
be = 900 mm e e
k1 = N T —— LENGTH ~-~———e———
k2 = 3.05
k = 2.05
I = 4 .5E+09
E = 2.9E+07
BEATA= 0.2482
CALCULATE C1&7C2
Ccl = 1.42E+16
Cc2 = 1.4E+16
Cl/Bl1 = 1.6E+16
C2/al = 1.6E+16
Deflections @ Center of Span
(Dx/ax4)= 79.38
(Dy/ay4d)= 79.38

40)

neﬁl(o/
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(2H/ax2by)= 17.7282

The deflection @ center of the plate is given by:

a = 0.001057 m
ASSUMING A CREEP COEFFICIENT =2
Ecc = (Ec/(l+coeff.) Vs
Long term deflection= 0.003172 m
Span/250= 0.026 ‘m Deflection is Ok,//
Design Moments & Shears
D = 141696.7 point x(m) y(m) Qx(kn) Qy(kn)
'ﬁﬁ\ = 34.96587 (Kn.m) D 0 6.5 0 0
(%X/i = 34.96587 (Kn.m) K o] 4.8 13.77 0
x1l = 0.001057 I 0.9 3.25 12.13 0
Qx2 = 15998.14 J 1.8 3.25 0 0
Qx3 = 1786.478 F 3.25 4.875 0 11.96
ox = 18.81 kn
Qy = 16.92 kn
calculate steel for the middle rib
Moment resisted by central rib in x-direction over 0.9 m width
Ultimate moment= 47.20392 KN.m
Moment capacity of flange section
Muf = 254.2387 Kn.m
As = 294.7899 mm2 Try Fie= 16 use 2 Bars
Moment resisted by central rib in y direction over 0.9 m width
Ultimate moment= 47.20392 kn.m
As = 295.8377 mm2 Try Fie= 16 use 2 Bars
Mx(Rigorous analysis(plate theory)
————————————————————————————————— = 1.18
Approximate method(grashoff theory)
Calculate Torsional moment @ corners
X=0 AND Y=(1/4)x(WIDTH)
Mxy @ 4.875 meters= -3.91 Kn.m
X=0 AND Y=((WIDTH)
Mxy @ 6.5 meters= -3.91 Kn.m
Ccalculate Torsional moment € corners
X=0 AND Y=(3/4)*WIDTH
Myx @ 4.875 meters= -2.76 Kn.m
X=0 AND Y=((WIDTH)
Myx @ 6.5 meters= -3.91 Kn.m
———————————————— Check Shear —-=———————=—=—————————o———-
vu = 24.60 Kn
t = 3.06 Kg/cm2 Actual shear stress
tuc = 8.38 Kg/cm2 Allowable shear stress
provide nominal shear reinforcement
tus = provide n Kg/cm2
Introduce the required diameter of stirrups= 10 mm
Introduce the number of stirrup legs required 2 legs
S = ERR cm (Ast.fy/tus.b)
Smax = 22.5 cm (d/2)
Smax = 88.48 cm (Ast.fyv/3.5.D)
Smax = ERR cm (The required spacing)

41



Combined design for shear & torsion

fcr = 200 Kg/cm2
ttu =3Mu/(.85.y.x2)= 8.45 Kg/cm2
concret capacity for Torsion=.4%(fc’)”".5
'CCAP = 5.6569 Kg/cm2

Design section for Torsion

ttu = 45.25 Kg/cm2

Section Satisfactory

shear stress taken by conc. = 9.05 Kg/cm2
the actual shear stress on section = 2.31 Kg/cm2
shear stress to br res. by steel= 15.45 Kg/cm2
Mtc = 0.508913 t-m

Fie of stirrup= 10 No. of stirrup legs=
alfat= 1.588125

alfat= 1.5

s = 30.92 cm

Spacing of stirrups= 30.92 cm

Min Ast/s = 0.017753

Astl/S= 0.0254

OK

S1IMAX= 30 CM

S2MAX= 15.25 CM

S(FINAL)= 15.25 CM

Design for longitudinal steel

Al=2At(x1+yl)/s= 5.25 cm2

Min Al=(28bws/fy-2Ast)(x1+yl)/S= 1.99 cm2
Min Al=(28bws/fy-3.5bws/fy)= 13.78 cm2
Min ALl= 5.25

Min AL= 5.25 cm2

For longitudinal Reinforcement use AL=

.25

(NOTE: SEE SHEAR S

cm2
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1.

3.
4.

6.
7.

9.
10.
11.
12.
13.
14.
15.
16.
17.
i8.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44 .
45.
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*
STAAD - IITI *
Revision 17.0 *
Proprietary Program of *
RESEARCH ENGINEERS, Inc. *
Date= FEB 11, 1996 *
Time= 3: 7:48 *

*

*
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STAAD SPACE

INPUT WIDTH 79
UNIT METER MTON
JOINT COORDINATES

1 0.000 0.000 0.000
2 1.000 0.000 0.000
3 2.000 0.000 0.000
4 3.000 0.000 0.000
5 4.000 0.000 0.000
6 5.000 0.000 0.000
7 6.000 0.000 0.000
8 7.000 0.000 0.000
9 8.000 0.000 0.000
10 9.000 0.000 0.000
11 10.000 0.000 0.000
12 11.000 0.000 0.000
13 12.000 0.000 0.000
14 0.000 0.000 1.000
15 1.000 0.000 1.000
16 2.000 0.000 1.000
17 3.000 0.000 1.000
18 4.000 0.000 1.000
19 5.000 0.000 1.000
20 6.000 0.000 1.000
21 7.000 0.000 1.000
22 8.000 0.000 1.000
23 9.000 0.000 1.000
24 10.000 0.000 1.000
25 11.000 0.000 1.000
27 0.0600 0.000 2.000
28 1.000 0.000 2.000
29 2.000 0.000 2.000
30 3.000 0.000 2.000
31 4.000 0.000 2.000
32 5.000 0.000 2.000
33 6.000 0.000 2.000
34 7.000 0.000 2.000
35 8.000 0.000 2.000
36 9.000 0.000 2.000
37 10.000 0.000 2.000
40 0.000 0.000 3.000
41 1.000 0.000 3.000
42 2.000 0.000 3.000
43 3.000 0.000 3.000
44 4.000 0.000 3.000

45
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STAAD SPACE -—- PAGE NO.

48. 47 7.000 0.000 3.000
49. 48 8.000 0.000 3.000
50. 49 9.000 0.000 3.000
51. 53 0.000 0.000 4.000
52. 54 1.000 0.000 4.000
53. 55 2.000 0.000 4.000
54. 56 3.000 0.000 4.000
55. 57 4.000 0.000 4.000
56. 58 5.000 0.000 4.000
57. 59 : 6.000 0.000 4.000
58. 60 7.000 0.000 4.000
59. 61 8.000 0.000 4.000
60. 66 0.000 0.000 5.000
61. 67 1.000 0.000 5.000
62. 68 2.000 0.000 5.000
63. 69 3.000 0.000 5.000
64. 70 4.000 0.000 5.000
65. 71 5.000 0.000 5.000
66. 72 6.000 0.000 5.000
67. 73 7.000 0.000 5.000
68. 79 0.000 0.000 6.000
69. 80 1.000 0.000 6.000
70. 81 2.000 0.000 6.000
71. 82 3.000 0.000 6.000
72. 83 4.000 0.000 6.000
73. 84 5.000 0.000 6.000
74. 85 6.000 0.000 6.000
75. 92 0.000 0.000 7.000
76. 93 1.000 0.000 7.000
77. 94 2.000 0.000 7.000
78. 95 3.000 0.000 7.000
79. 96 4.000 0.000 7.000
80. 97 5.000 0.000 7.000
81. 105 0.000 0.000 8.000
82. 106 1.000 0.000 8.000
83. 107 2.000 0.000 8.000
84. 108 3.000 0.000 8.000
85. 109 4.000 0.000 8.000
86. 118 0.000 0.000 9.000
87. 119 1.000 0.000 9.000
88. 120 2.000 0.000 9.000
89. 121 3.000 0.000 9.000
90. 131 0.000 0.000 10.000
91. 132 1.000 0.000 10.000
92. 133 2.000 0.000 10.000
93. 144 0.000 0.000 11.000
94. 145 1.000 0.000 11.000
95. 157 0.000 0.000 12.000
96. MEMBER INCIDENCES

97. 1 1 14

98. 2 2 15

99. 3 3 16

100. 4 4 17

101. 5 5 18

102. 6 6 19

103. 7 7 20

104. 8 8 21

105. 9 9 22
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STAAD SPACE

108.
109.
‘110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.

12
14
15
16
17
18
19
20
21
22
23
24
27
28
29
30
31
32
33
34
35
36
40
41
42
43
44
45
46
47
48
53
54
55
56
57
58
59
60
66
67
68
69
70
71
72
79
80
81
82
83
84
92
93
94
95
96
105

12
14
15
16
17
18
19
20
21
22
23
24
27
28
29
30
31
32
33
34
35
36
40
41
42
43
44
45
46
47
48
53
54
55
56
57
58
59
60
66
67
68
69
70
71
72
79
80
81
82
83
84
92
93
94
95
96
105

25
27
28
29
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
48
49
53
54
55
56
57
58
59
60
61
66
67
68
69
70
71
72
73
79
80
81
82
83
84
85
92
93
94
95
96
97
105
106
107
108
109
118

a7
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STAAD SPACE

168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
-192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.

108
118
119
120
131
132
144
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
181
182
183
184
185
186
187
188
189
190
193
194
195
196
197
198
199
200
201
205
206
207
208
209
210
211
212
217

108
118
119
120
131
132

121
131
132
133
144
145
157

(Co o BEN I o NN G) I SN UV 8

10

12
13
15
16
17
18
19
20
21
22
23
24
25
28
29
30
31
32
33
34
35
36
37
41
42
43
44
45
46
47
48
49
54
55
56
57
58
59
60
61
67

--~ PAGE NO.
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STAAD SPACE —- PAGE NO. 5

228. 220 69 70
229. 221 70 71
230. 222 71 72
231. 223 72 73
232. 229 79 80
233. 230 80 81
234. 231 81 82
235. 232 82 83
236. 233 83 84
237. 234 84 85
238. 241 92 93
239. 242 93 94
240. 243 94 95
241. 244 95 96
242. 245 96 97
243. 253 105 106
244. 254 106 107
245. 255 107 108
246. 256 108 109
247. 265 118 119
248. 266 119 120
249. 267 120 121
250. 277 131 132
251. 278 132 133
252. 289 144 145
253. 290 13 25
254, 291 25 37
255, 292 37 49
256. 293 49 61
257. 294 61 73
258. 295 73 85
259. 296 85 97
260. 297 97 109
261. 298 109 121
262. 299 121 133
263. 300 133 145
264. 301 145 157

265. MEMBER PROPERTY AMERICAN

266. 1 TO 12 14 TO 24 27 TO 36 40 TO 48 53 TO 60 66 TO 72 79 TO 84 92 TO 96
267. 105 TO 108 118 TO 120 131 132 144 157 TO 179 181 TO 190 193 TO 201 -
268. 205 TO 212 217 TO 223 229 TO 234 241 TO 245 253 TO 256 265 TO 267 277 :
269. 289 TO 301 PRISMATIC YD 0.5 ZD 0.9 YB 0.425 ZB 0.217

270. CONSTANTS

271. E CONCRETE ALL

272. SUPPORTS

273. 1 TO 14 25 27 37 40 49 53 61 66 73 79 85 92 97 105 109 118 121 131 133
274. 145 157 PINNED

275. LOAD 1

276. MEMBER LOAD

277. 1 TO 12 14 TO 24 27 TO 36 40 TO 48 53 TO 60 66 TO 72 79 TO 84 92 TO 96
278. 105 TO 108 118 TO 120 131 132 144 157 TO 179 181 TO 190 193 TO 201 -
279. 205 TO 212 217 TO 223 229 TO 234 241 TO 245 253 TO 256 265 TO 267 277 2
280. 289 TO 301 UNI GY -0.5064

281 . PERFORM ANALYSIS



STAAD SPACE -- PAGE NO.

—._———-—_-—_-—._-—-———-—-———.—-—-————.——_-—————_

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 91/ 168/ 36
ORIGINAL/FINAL BAND-WIDTH = 13/ 10
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 438
SIZE OF STIFFNESS MATRIX = 26280 DOUBLE PREC. WORDS
TOTAL REQUIRED DISK SPACE = 12.72 MEGA-BYTES

++ PROCESSING ELEMENT STIFFNESS MATRIX. : 7:48

4++ PROCESSING GLOBAL STIFFNESS MATRIX. 3: 7:48

++ PROCESSING TRIANGULAR FACTORIZATION. 3: 7:48

++ CALCULATING JOINT DISPLACEMENTS. 3: 7:49

++ CALCULATING MEMBER FORCES. 3: 7:49

282. PRINT ANALYSIS RESULTS

o0



STAAD SPACE

JOINT DISPLACEMENT (CM

- — - T - ——— T " o s S o

JOINT

WONOODWNE

LOAD

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

X~-TRANS

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

RADIANS)
Y-TRANS Z-TRANS
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
-0.03970 0.00000
-0.07101 0.00000
-0.09047 0.00000
-0.09752 0.00000
-0.09335 0.00000
-0.08034 0.00000
-0.06166 0.00000
-0.04090 0.00000
-0.02169 0.00000
-0.00723 0.00000
0.00000 0.00000
0.00000 0.00000
-0.07101 0.00000
-0.12753 0.00000
-0.16226 0.00000
-0.17358 0.00000
-0.16359 0.00000
-0.13691 0.00000
~0.09987 0.00000
-0.05977 0.00000
-0.02412 0.00000
0.00000 0.00000
0.00000 0.000060
-0.09047 0.00000
-0.16226 0.00000
-0.20496 0.00000
-0.21569 0.00000
-0.19714 0.00000
-0.15603 0.00000
-0.10186 0.00000
-0.04588 0.00000
0.00000 0.00000
0.00000 0.00000
~-0.09752 0.00000

ol

STRUCTURE TYPE

X-ROTAN

0.00002
0.00040
0.00072
0.00092
0.00099
0.00095
0.00083
0.00064
0.00043
0.00024
0.00009
0.00001
0.00000
0.00001
0.00036
0.00065
0.00082
0.00088
0.00083
0.00070
0.00052
0.00032
0.00013
0.00001
-0.00003
0.00001
0.00025
0.00046
0.00058
0.00060
0.00053
0.00039
0.00021
0.00003
-0.00011
-0.00014
0.00000
0.00013
0.00023
0.00027
0.00023
0.00013
-0.00001
-0.00017
-0.00031
-0.00033
0.00000
0.00001

--— PAGE NO.

= SPACE

Y-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

- 0.00000

0.00000
0.00000
0.00000
0.00000

Z-ROTAN

-0.00002
-0.00001
~-0.00001
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00040
-0.00036
-0.00025
-0.00013
-0.00001
0.00009
0.00016
0.00020
0.00020
0.00017
0.00011
0.00005
-0.00072
-0.00065
-0.00046
-0.00023
0.00000
0.00019

0.00033-

0.00039
0.00038
0.00030
0.00018

-0.00092

-0.00082

-0.00058

-0.00027
0.00004
0.00031
0.00049
0.00056
0.00052
0.00039

-0.00099

-0.00088

7



STAAD SPACE

- JOINT DISPLACEMENT (CM

—— -~ ——— " —_ " Y - - T~ o S~

JOINT

55
56
57
58
59
60
61
66
67
68
69
70
71
72
73
79
80
81
82
83
84
85
92
93
94
95
96
97
105
106
107
108
109
118
119
120
121
131
132
133
144
145
157

LOAD

HfdkaHr4k4H¥ak»HrAFJHtAFAHtAFJHi»kﬂHrakaHpayaH&JFAH>~PAHPAFAH+AFAH+APJH

X~-TRANS

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

RADIANS)
Y-TRANS Z-TRANS
-0.17358 0.00000
-0.21569 0.00000
-0.22006 0.00000
-0.19001 0.00000
-0.13432 0.00000
-0.06584 0.00000

0.00000 0.00000
0.00000 0.00000
-0.09335 0.00000
-0.16359 0.00000
-0.19714 0.00000
-0.19001 0.00000
-0.14649 0.00000
-0.07774 0.00000
0.00000 0.00000
0.00000 0.00000
-0.08034 0.00000
-0.13691 0.00000
-0.15603 0.00000
-0.13432 0.00000
-0.07774 0.00000
0.00000 0.00000
0.00000 0.00000
-0.06166 0.00000
-0.09987 0.00000
-0.10186 0.00000
-0.06584 0.00000
0.00000 0.00000
0.00000 0.00000
-0.04090 0.00000
-0.05977 0.00000
-0.04588 0.00000
0.00000 0.00000
0.00000 0.00000
-0.02169 0.00000
-0.02412 0.00000
0.00000 0.00000
0.00000 0.00000
-0.00723 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000

A
oo

STRUCTURE TYPE

X-ROTAN

0.00000
-0.00004
-0.00014
-0.00026
-0.00040
-0.00052
~-0.00055

0.00000
-0.00009
-0.00019
-0.00031
-0.00044
-0.00057
-0.00069
-0.00072

0.00000
-0.00016
-0.00033
-0.00049
-0.00063
-0.00075
-0.00079

0.00000
-0.00020
-0.00039
-0.00056
-0.00068
-0.00075

0.00000
-0.00020
-0.00038
-0.00052
-0.00060

0.00000
-0.00017
-0.00030
-0.00039

0.00000
-0.00011
-0.00018

0.00000
-0.00005

0.00000

--~ PAGE NO.

= SPACE

Y-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Z2-ROTAN

-0.00060
-0.00023
0.00014
0.00044
0.00063
0.00068
0.00060
-0.00095
-0.00083
-0.00053
-0.00013
0.00026
0.00057
0.00075
0.00075
-0.00083
-0.00070
-0.00039
0.00001
0.00040
0.00069
0.00079
-0.00064
-0.00052
-0.00021
0.00017
0.00052
0.00072
-0.00043
-0.00032
-0.00003
0.00031
0.00055
~-0.00024
-0.00013
0.00011
0.00033
-0.00009
-0.00001
0.00014
-0.00001
0.00003
0.00000

8



STAAD SPACE

'SUPPORT REACTIONS -UNIT MTON METE

- —— - — " -~ - - - {———

JOINT

GO WM

LOAD

i—‘b—‘!—-'I—’l—-‘Hi—-‘HP—‘HHHHHHHHHHHHHHHHHHHHHHHH}—‘}—’l—'

FORCE-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FORCE-Y

-1.03
2.04
2.34
2.77
2.97
3.05
3.01
2.88
2.65
2.31
1.88
1.22
0.28
2.04
0.01
2.34
1.11
2.77
2.77
2.97
4.40
3.05
5.61
3.01
6.07
2.88
5.61
2.65
4.40
2.31
2.77
1.88
1.11
1.22
0.01
0.28

STRUCTURE TYPE

FORCE-Z

)

3

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM-X

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-= PAGE NO.

SPACE

MOM-Y

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

MOM Z

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

9



STAAD SPACE -= PAGE NO. 10

. MEMBER END FORCES STRUCTURE TYPE = SPACE

- - - {— U S~ - " - -

ALL UNITS ARE -- MTON METE

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM~Y MOM~72
1 1 1 0.00 -0.52 0.00 0.47 0.00 -0.47
14 0.00 1.02 0.00 -0.47 0.00 -0.30

2 1 2 0.00 1.10 0.00 0.43 0.00 0.08
15 0.00 ~0.59 0.00 -0.43 0.00 0.76

3 1 3 0.00 1.73 0.00 0.30 0.00 0.14
16 0.00 -1.23 0.00 -0.30 0.00 1.33

4 1 4 0.00 2.11 0.00 0.16 0.00 0.15
17 0.00 -1.61 0.00 -0.16 0.00 1.71

5 1 5 0.00 2.33 0.00 0.01 0.00 0.14
18 0.00 -1.83 0.00 -0.01 0.00 1.94

6 1 6 0.00 2.43 0.00 -0.11 0.00 0.11
19 0.00 -1.93 0.00 0.11 0.00 2.07

7 1 7 0.00 2.44 0.00 -0.19 0.00 0.07
20 0.00 -1.93 0.00 0.19 0.00 2.11

8 1 8 0.00 2.35 0.00 -0.24 0.00 0.03
21 0.00 -1.84 0.00 0.24 0.00 2.07

9 1 9 - 0.00 2.16 0.00 -0.24 0.00 -0.02
22 0.00 -1.65 0.00 0.24 0.00 1.93

10 1 10 0.00 1.86 0.00 -0.20 0.00 -0.06
23 0.00 -1.36 0.00 0.20 0.00 1.67

11 1 11 0.00 1.46 0.00 -0.13 0.00 -0.08
24 0.00 -0.95 0.00 0.13 0.00 1.29

12 1 12 0.00 0.69 0.00 -0.06 0.00 -0.08
25 0.00 -0.18 0.00 0.06 0.00 0.51

14 1 14 0.00 -0.08 0.00 0.39 0.00 -0.13
27 0.00 0.59 0.00 -0.39 0.00 -0.20

15 1 15 0.00 0.59 0.00 0.35 0.00 -0.68
28 0.00 -0.09 . 0.00 -0.35 0.00 1.02

16 1 16 0.00 0.97 0.00 0.25 0.00 -1.20
29 0.00 -0.47 0.00 -0.25 0.00 1.92

17 1 17 0.00 1.26 0.00 0.12 0.00 -1.56
30 0.00 ~0.75 0.00 -0.12 0.00 2.57

A
e



STAAD SPACE ~= PAGE NO. 11

~MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- MTON METE

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM~-Y MOM~-Z
18 1 18 0.00 1.43 0.00 -0.01 0.00 -1.81
31 0.00 -0.92 0.00 0.01 0.00 2.99

19 1 19 0.00 1.50 0.00 -0.12 0.00 -1.97
32 0.00 -0.99 0.00 0.12 0.00 3.21

20 1 20 0.00 1.47 0.00 -0.20 0.00 -2.05
33 0.00 -0.96 0.00 0.20 0.00 3.27

21 1 21 0.00 1.35 0.00 -0.23 0.00 ~2.05
34 0.00 -0.84 0.00 0.23 0.00 3.14

22 1 22 0.00 1.13 0.00 -0.22 0.00 -1.95
35 0.00 -0.62 0.00 0.22 0.00 2.82

23 1 23 0.00 0.85 0.00 -0.16 0.00 -1.73
36 0.00 -0.34 0.00 0.16 0.00 2.33

24 1 24 0.00 -0.10 0.00 -0.09 0.00 ~1.40
37 0.00 0.60 0.00 0.09 0.00 1.05

27 1 27 0.00 0.02 0.00 0.24 0.00 -0.10
40 0.00 0.49 0.00 -0.24 0.00 -0.14

28 1 28 0.00 0.34 0.00 0.22 0.00 -0.97
41 0.00 0.17 0.00 -0.22 0.00 1.05

29 1 29 0.00 0.47 0.00 0.14 0.00 ~1.81
42 0.00 0.04 0.00 -0.14 0.00 2.03

30 1 30 0.00 0.59 0.00 0.05 0.00 -2.45
43 0.00 -0.08 0.00 -0.05 0.00 2.78

31 1 31 0.00 0.66 0.00 -0.06 0.00 -2.88
44 0.00 -0.15 0.00 0.06 0.00 3.28

32 1 32 0.00 0.65 0.00 -0.14 0.00 -3.13
45 0.00 -0.15 0.00 0.14 0.00 3.53

33 1 33 0.00 0.57 0.00 -0.20 0.00 -3.22
46 0.00 -0.06 0.00 0.20 0.00 3.53

34 1 34 0.00 0.38 0.00 -0.21 0.00 -3.14
47 0.00 0.13 0.00 0.21 0.00 3.27

35 1 35 0.00 0.17 0.00 -0.16 0.00 -2.87
48 0.00 0.33 0.00 0.16 0.00 2.79

36 1 36 0.00 -0.93 0.00 -0.10 0.00 -2.46

00



STAAD SPACE -= PAGE NO. 12

MEMBER END FORCES STRUCTURE TYPE = SPACE

- ———— v~ (- o W - - o W o

ALL UNITS ARE -- MTON METE

MEMB LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-Z
40 1 40 0.00 0.17 0.00 0.09 0.00 -0.02
53 0.00 0.34 0.00 -0.09 0.00 -0.06
41 1 41 0.00 0.18 0.00 0.07 0.00 -1.01
54 0.00 0.33 0.00 -0.07 0.00 0.94
42 1 42 0.00 0.12 0.00 0.02 0.00 -1.95
55 0.00 0.38 0.00 -0.02 0.00 1.82
43 1 43 0.00 0.08 0.00 -0.04 0.00 -2.69
56 0.00 0.43 0.00 0.04 0.00 2.52
44 1 44 0.00 0.02 0.00 -0.11 0.00 -3.20
57 0.00 0.49 0.00 0.11 0.00 2.97
45 1 45 0.00 ~0.09 0.00 -0.16 0.00 -3.47
58 0.00 0.59 0.00 0.16 0.00 3.13
46 1 46 0.00 ~0.27 0.00 -0.18 0.00 <§§:§;>
59 0.00 0.78 0.00 0.18 0.00 2.99
47 1 47 0.00 ~0.47 0.00 -0.15 0.00 -3.30
60 0.00 0.97 0.00 0.15 0.00 2.58
48 1 48 0.00 -1.56 0.00 -0.10 0.00 -2.92
61 0.00 2.06 0.00 0.10 0.00 1.11
53 1 53 0.00 0.30 0.00 -0.05 0.00 0.05
66 0.00 0.20 0.00 0.05 0.00 0.00
54 1 54 0.00 0.07 0.00 -0.06 0.00 -0.91
67 0.00 0.44 0.00 0.06 0.00 0.73
55 1 55 0.00 ~0.12 0.00 ~0.09 0.00 ~1.78
68 0.00 0.62 0.00 0.09 0.00 1.41
56 1 56 0.00 -0.29 0.00 -0.12 0.00 -2.47
69 0.00 0.80 0.00 0.12 0.00 1.92
57 1 57 0.00 -0.49 0.00 -0.15 0.00 -2.92
70 0.00 0.99 0.00 0.15 0.00 2.19
58 1 58 0.00 -0.72 0.00 -0.17 0.00 -3.12
71 0.00 1.22 0.00 0.17 0.00 2.15
59 1 59 0.00 -0.97 0.00 -0.14 0.00 -3.01
72 0.00 1.47 0.00 0.14 0.00 1.79
60 1 60 0.00 -1.87 0.00 -0.08 0.00 -2.70

an
op}



STAAD SPACE

MEMBER END FORCES

—————— - - - —-— - - o o’ S """ -

STRUCTURE TYPE =

ALL UNITS ARE -- MTON METE

MEMB LOAD
66 1
67 1
68 1
69 1
70 1
71 1
72 1
79 1
80 1
81 1
82 1
83 1
84 1
92 1
93 1
94 1
95 1

JT

66

79

67
80

68
81

69
82

70
83

71
84

72
85

79
92

80
93

81
94

82
95

83
96

84
97

92
105

93
106

94
107

95

AXTAL

0.00

SHEAR-Y

-0.06
0.56

-0.39
0.90

-0.74
1.25

-1.19
1.69

-1.40
1.91

-0.07
0.58

-0.43
0.94

-0.91

SHE

SPACE

AR~7Z

TORSION

-0.16

0.16

-0.16
0.16

-0.17
0.17

-0.18
0.18

-0.17
0.17

-0.14
0.14

-0.06
0.06

-0.23
0.23

-0.23
0.23

-0.22
0.22

-0.19
0.19

-0.15
0.15

~-0.04
0.04

-0.25
0.25

-0.25
0.25

-0.22
0.22

-0.16

-= PAGE NO.

-0.44
0.13

_0085
0.21

-1.10
0.10

-1.10
-0.34

-0.78
-0.87

-0.14
-0.19

-0.24
-0.45

-0.16
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STAAD SPACE

MEMBER END FORCES

STRUCTURE TYPE =

ALL UNITS ARE -- MTON METE

MEMB LOAD JT

96

105

106

107

108

118

119

120

131

132

144

157

158

159

160

16l

162

1

96
109

105
118

106
119

107
120

108
121

118
131

119
132

120
133

131
144

132
145

144
157

1
2

AXTIAL

SHEAR-Y

-0.80
1.31

r

SPACE

TORSION

-0.03

0.03

-0.24
0.24

-0.22
0.22

-0.17
0.17

-0.03
0.03

-0.18
0.18

-0.16
0.16

-0.04
0.04

-0.10
0.10

-0.04
0.04

-0.02
0.02

-0.47
0.47

-0.39
0.39

-0.24
0.24

-0.09
0.09

0.05
-0.05

0.16

-= PAGE NO.
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STAAD SPACE

MEMBER END FORCES

———— B S o - - (o WP S - ] - >

STRUCTURE TYPE

ALL UNITS ARE -- MTON METE

MEMB IOAD JT

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

[sc BN}

10
11

11
12

12
i3

14
15

15
16

16
17

17
18

18
19

19
20

20
21

21
22

22
23

23
24

24

AXIAL

SPACE

SHEAR-Y SHEAR-Z

o9

TORSION
0.23
-0.23

0.25
-0.25

0.24
-0.24

0.18
-0.18

0.10
~0.10

0.02
~0.02

-0.43
0.43

-0.35
0.35

-0.22
0.22

-0.07
0.07

0.06
-0.06

0.16
~-0.16

0.23
-0.23

0.25
=-0.25

0.22
-0.22

0.16
-0.16

0.04

-= PAGE NO.
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STAAD SPACE —-= PAGE NO.

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -~ MTON METE

MEMB LOAD JT AXIAL SHEAR-Y SHEAR~-Z TORSION MOM~-Y MOM-Z
181 1 27 0.00 1.73 0.00 -0.30 0.00 0.14
28 0.00 -1.23 0.00 0.30 0.00 1.33
182 1 28 0.00 0.97 0.00 ~0.25 0.00 -1.20
29 0.00 - =0.47 0.00 0.25 0.00 1.92
183 1 29 0.00 0.47 0.00 -0.14 0.00 -1.81
30 0.00 0.04 0.00 0.14 0.00 2.03
184 1 30 0.00 0.12 0.00 -0.02 0.00 -1.95
31 0.00 0.38 0.00 0.02 0.00 1.82
185 1 31 0.00 -0.12 0.00 0.09 0.00 -1.78
32 0.00 0.62 0.00 -0.09 0.00 1.41
186 1 32 0.00 -0.28 0.00 0.17 0.00 -1.39
33 0.00 0.79 0.00 -0.17 0.00 0.85
187 1 33 0.00 -0.39 0.00 0.22 0.00 -0.85
34 0.00 0.90 0.00 -0.22 0.00 0.21
188 1 34 0.00 ~0.43 0.00 0.22 0.00 -0.24
35 0.00 0.94 0.00 -0.22 0.00 ~-0.45
189 1 35 0.00 -0.49 0.00 0.17 0.00 0.39
36 0.00 1.00 0.00 ~-0.17 0.00 -1.13
190 1 36 0.00 0.27 0.00 0.04 0.00 1.07
37 0.00 0.23 0.00 -0.04 0.00 -1.05
193 1 40 0.00 2.11 0.00 -0.16 0.00 0.15
41 0.00 -1.61 0.00 0.16 0.00 1.71
194 1 41 0.00 1.26 0.00 ~-0.12 0.00 -1.56
42 0.00 -0.75 0.00 0.12 0.00 2.57
195 1 42 0.00 0.59 0.00 -0.05 0.00 -2.45
43 0.00 -0.08 0.00 0.05 0.00 2.78
196 1 43 0.00 0.08 0.00 0.04 0.00 -2.69
44 0.00 0.43 0.00 -0.04 0.00 2.
197 1 44 0.00 -0.29 .00 0.12 0.00 -2.
45 0.00 0.80 0.00 -0.12 0.00 1.
198 1 45 0.00 -0.57 0.00 0.18 0.00 -1.
46 0.00 1.07 0.00 -0.18 0.00 1.
199 1 46 0.00 -0.74 0.00 0.19 0.00 ~-1.

an
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STAAD SPACE —~= PAGE NO.
- MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- MTON METE
MEMB ILOAD JT AXTIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
200 1 47 0.00 -0.91 0.00 0.16 0.00 -0.16
48 0.00 1.42 0.00 ~-0.16 0.00 -1.01
201 1 48 0.00 -0.19 0.00 0.03 0.00 0.94
49 0.00 0.70 0.00 -0.03 0.00 ~-1.39
205 1 53 0.00 2.33 0.00 -0.01 0.00 0.14
54 0.00 -1.83 0.00 0.01 0.00 1.94
206 1 54 0.00 1.43 0.00 0.01 0.00 -1.81
55 0.00 -0.92 0.00 -0.01 0.00 2.99
207 1 55 0.00 0.66 0.00 0.06 0.00 -2.88
56 0.00 -0.15 0.00 -0.06 0.00 3.28
208 1 56 0.00 0.02 0.00 0.11 0.00 -3.20
57 0.00 0.49 0.00 ~0.11 0.00 2.97
209 1 57 0.00 -0.49 0.00 0.15 0.00 -2.92
58 0.00 0.99 0.00 -0.15 0.00 2.19
210 1 58 0.00 -0.87 0.00 0.17 0.00 ~2.18
59 0.00 1.38 0.00 -0.17 0.00 1.06
211 1 59 0.00 -1.19 0.00 0.15 0.00 -1.10
60 0.00 1.69 0.00 -0.15 0.00 -0.34
212 1 60 0.00 -0.80 0.00 0.03 0.00 0.27
61 0.00 1.31 0.00 -0.03 0.00 -1.32
217 1 66 0.00 2.43 0.00 0.11 0.00 0.11
67 0.00 -1.93 0.00 -0.11 0.00 2.07
218 1 67 0.00 1.50 0.00 0.12 0.00 -1.97
68 0.00 -0.99 0.00 ~-0.12 0.00 3.21
219 1 68 0.00 0.65 0.00 0.14 0.00 -3.13
69 0.00 -0.15 0.00 -0.14 0.00 3.53
220 1 69 0.00 -0.09 0.00 0.16 0.00 ~3.47
70 0.00 0.59 0.00 -0.16 0.00 3.13
221 1 70 0.00 -0.72 0.00 0.17 0.00 -3.12
71 0.00 1.22 0.00 -0.17 0.00 2.15
222 1 71 0.00 -1.22 0.00 0.14 0.00 ~2.18
72 0.00 1.73 0.00 -0.14 0.00 0.70
223 1 72 0.00 -1.40 0.00 0.04 0.00 ~0.78

op]
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STAAD SPACE -- PAGE NO.

- MEMBER END FORCES STRUCTURE TYPE = SPACE

- a——— - — - - —-— - " > — - -

ALL UNITS ARE -- MTON METE

MEMB LOAD JT AXTAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
229 1 79 0.00 2.44 0.00 0.19 0.00 0.07
80 0.00 -1.93 0.00 -0.19 0.00 2.11

230 1 80 0.00 1.47 0.00 0.20 0.00 -2.05
81 0.00 -0.96 0.00 -0.20 0.00 3.27

231 1 81 0.00 0.57 0.00 0.20 0.00 -3.22
82 0.00 -0.06 0.00 -0.20 0.00 3.53

232 1 82 0.00 -0.27 0.00 0.18 0.00 -3.52
83 0.00 0.78 0.00 -0.18 0.00 2.99

233 1 83 0.00 -0.97 0.00 0.14 0.00 -3.01
84 0.00 1.47 0.00 -0.14 0.00 1.79

234 1 84 0.00 -1.80 0.00 0.06 0.00 -1.89
85 0.00 2.31 0.00 -0.06 0.00 ~-0.16

241 1 92 0.00 2.35 0.00 0.24 0.00 0.03
93 0.00 -1.84 0.00 -0.24 0.00 2.07

242 1 93 0.00 1.35 0.00 0.23 0.00 -2.05
94 0.00 -0.84 0.00 -0.23 0.00 3.14

243 1 94 0.00 0.38 0.00 0.21 0.00 -3.14
85 0.00 0.13 0.00 ~-0.21 0.00 3.27

244 1 95 0.00 -0.47 0.00 0.15 0.00 -3.30
96 0.00 0.97 0.00 -0.15 0.00 2.58

245 1 96 0.00 -1.87 0.00 0.08 0.00 -2.70
97 0.00 2.37 0.00 -0.08 0.00 0.58

253 1 105 0.00 2.16 0.00 0.24 0.00 -0.02
106 0.00 -1.65 0.00 -0.24 0.00 1.93

254 1 106 0.00 1.13 0.00 0.22 0.00 -1.95
107 0.00 -0.62 0.00 -0.22 0.00 2.82

255 1 107 0.00 0.17 0.00 0.16 0.00 -2.87
108 0.00 0.33 0.00 -0.16 0.00 2.79

256 1 108 0.00 -1.56 0.00 0.10 0.00 ~-2.92
109 0.00 2.06 0.00 -0.10 0.00 1.11

265 1 118 0.00 1.86 0.00 0.20 0.00 -0.06
119 ~ 0.00 -1.36 0.00 -0.20 0.00 1.67

266 1 119 0.00 0.85 0.00 0.16 0.00 -1.73



STAAD SPACE

MEMBER END FORCES

STRUCTURE TYPE = SPACE

ALL UNITS ARE -- MTON METE

MEMB LOAD JT

267

277

278

289

290

291

292

293

294

295

296

297

298

299

300

301

120
121

131
132

132
133

144
145

13
25

25
37

37
49

49
61

61
73

73
85

85
97

97
109

109
121

121
133

133
145

145
157

AXTAL

0.00
0.00

SHEAR-Y

-0.93

1.43

1.46
-0.95

-0.10
0.60

0.69
-0.18

SHEAR-Z

63

TORSION

0.10

-0.10

0.13
-0.13

0.09
-0.09

0.06
-0.06

-0.04
0.04

-0.15
0.15

-0.24
0.24

-0.26
0.26

-0.20
0.20

=0.07
0.07

0.07
-0.07

0.20
-0.20

0.26
-0.26

0.24

-0.24

0.15
~-0.15

0.04
-0.04

—-— PAGE NO.

MOM-2Z

-2.46

1.28

-0.08
1.29

-1.40
1.05

-0.08
0.51

0.01
~-0.32

~-0.35
-0.72

-0.72
-0.99

~0.85
_0098

-0.70
-0.70

-0.30
-0.22

O O
Ne}
\\s]

0.35

0.32
-0.01

19



STAAD SPACE -- PAGE NO. 20

 kkkkkkkkkkkkx% END OF LATEST ANALYSIS RESULT khkkkkkkhkhhkhhkkk

283. PLOT DISPLACEMENT FILE
284. PLOT BENDING FILE
285. FINISH

khkkhkhkkkkkkkd END OF STAAD-ITII *kkkkkhkkdkdkdkdkk

*¥%%% DATE= FEB 11,1996 TIME= 3: 7:50 *%%%

khkkhkkhhhhkhhhrhhkhkhhhkhkrhkhkhkrkhhhhhhhhhdhhkkhrrhhhhhrhhtid

* For questions on STAAD-III/ISDS, contact: *
* RESEARCH ENGINEERS, Inc at *
* Ph: (714) 974-2500 Fax: (714) 974-4771 *

kkkkkhkhhhkhdhhhhkhkhkhkhkhhkhhhhkhhhkhddhhihdhhhkkhhhdikhhkhhdihirsd
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Consolidated Consultants

Engineering & Environment

CC

+ b |
tf
+ | e——— + e —————— e
h hb
+ b |
+ b 4=-- 40 cm ---+ b +
%% DATA **
- Width of Rib .....ccccv... b = 15 c¢cnm
- Height of Rib ......... h = 32 cm
- Height of Block ......... hb = 24 cnm
- Thickness of SCreed ...... tt = 10 cm
- Average FalseCeiiqLoad .. pw = 60 kg/m2
- Average Live Load ....... LL = 200 kg/m2
** RIB LOADING *%*
* % DEAD 1LOAD *%
Weight of Rib =15 X 24 X 0.250 = 90 kg/m/rib
Weight of Slab =8 X 55 X 0.250 = 110 kg/m/rib
Weight of Block =18 X 5 = 90 kg/m/rib
Weight of Screed . =10 X 55 X 0.190 = 105 kg/m/rib
Wweight of fals¢CGliig= 60 x 55 /100 = 33 kg/m/rib
TOTAL DEAD LOAD WD = 428 kg/m/rib
* % LIVE LOAD * %
LIVE LOAD WL = 200 X 55 / 100 = 110 kg/m/rib
TOTAL WORKING LOAD = WD + WL = 538 kg/m/rib

Tel.. 644088, 612377 Fax.. 612380 P.0.Box 830746 Amman Jordan
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SPANS Bent and Beam Analysis Program V4.1 SPANS
SPANS Prepared by H. Saffarini 2/2/93 SPANS

eb 4

ribl/block 1

Number of spans = 3 Number of load cases = 1
© Span Length Width Depth Flange Flange
| thickness width
1 5.600 0.150 0.320 0.080 0.550
2 ' 5.600 0.150 0.320 0.080 0.550
3 5.600 0.150 0.320 0.080 0.550
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
Val Dis Val Dis val Dis Val Dis val Dis
1 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
: Span Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 %
3 0.000 0 %
4 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 18.5 -24.6 17.6 -26.4
2 -24.6 6.2 ~-24.6 22.0 -22.0
3 -24.6 18.5 -0.0 26.4 -17.6
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 65 0 0 190 271 0
2 271 0 0 65 271 0
3 271 0 0 190 65 0
Maximum Spacing of Shear Stirrups in mm
Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 1.40 214 8 1.40 214 8 214 8
2 2 1.40 214 8 1.40 214 8 214 8
3 2 1.40 214 8 1.40 214 8 214 8
Span 1 2 3
Span/Depth 19.6 19.6 19.6
Allowable 38.0 42.9 38.0
65 0 271 0 271 ¢} 65 Requ. To
2 ¢ 10 2 ¢ 10 2 ¢ 14 2 ¢ 14 2 ¢ 14 2 % 10 2 ¢ 10
0% O 0¢ O 0% O 0% O 0% O 0 ¢ O 0% O
157 157 308 308 308 157 157 Prov. Tc
l span 1 l span 2 ! span 3 i
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SPANS Bent and Beam Analysis Program V4.1 SPANS ﬁﬂL él
SPANS Prepared by H. Saffarini 2/2/93 SPANS

BLOCK1~RIB2

Number of spans = 5 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 2.500 0.150 0.320 0.060 0.550
2 5.200 0.150 0.320 0.060 0.550
3 5.800 0.150 0.320 0.060 0.550
4 5.600 0.150 0.320 0.060 0.550
5 5.200 0.150 0.320 0.060 0.550
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis val Dis val Dis vVal Dis val Di
1 7.86 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
2 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
3 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
4 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
> 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.
Span Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 %
3 0.000 0 %
4 0.000 0 %
5 0.000 0 %
6 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 0 0 0 0 0 0
2 0] 0 0 0 0 0
3 0 0 0 0 ] 0
4 0 0 0 0 0 O
5 0 0 0 0 0 0
Maximum Spacing of Shear Stirrups in mm
Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 0 0.00 -0 0 0.00 0 0 0 0
2 0 0.00 0 0 0.00 0 O o 0
3 0 0.00 0 0 0.00 0 0 0 0
4 0 0.00 0 0 0.00 0 0 0 0

op}
o



SPANS
SPANS

Bent and Beam Analysis Program V4.
Prepared by H. Saffarini 2/2/93

Rib3

RIB3~-OF THE ELEVATED ROOMS

Number of spans = 1
Span Length width
1 5.600 0.150
Load case number
Span UDL Load 1
val Dis
1 7.86 0.0 0.0
Span Line Load
Support Width
1 0.000
2 0.000
velope
Span 1ft BM
1 0.0

Required Steel Areas (mm square)

Bot L
0

Span
1

Top L
0

Number of load cases = 1
Depth Flange Flange
thickness width
0.320 0.080 0.550
1
Load 2 Load 3 Load 4
val Dis Val Dis val Dis
0.0 0.0 0.0 0.0 0.0 0.0
From Length Intensity
Redistribution
0 %
0 %
span BM rgt BM 1ft SF
0.0 0.0 0.0
Top M Bot M Top R Bot R
6] 4] 0 0

Maximum Spacing of Shear Stirrups in mm

0

ﬁ:::§§§§; J=1 9Lt an o 11 alaal
iy dasaigly

Load 5
Val Dis
0.0 0.0

rgt SF

0.0

0

0

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 0 0.00 0 0 0.00 0
Span 1
Span/Depth 0.0
Allowable 0.0
65 0 65 Requ. Top
0% O 2 % 10 0% O
0% O 0% O 0O¢ O
0 157 0 Prov. Top
| span 1 |
0 316 0 Reqgu. Bot
0% O 2 ¢ 14 0¢& O
0% O 0% O 0% O
0 308 0 Prov. Bot

2= gle AT .YEN O NAYPAL (66 NAVTPYY LL-AA (b
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Bothom Si2b a(’&syngj [()/

el%gfio %1$£Aad.
- Data: (program prep. by Eng hassan Anas Al-Khamrah)
" length= 6.5 m (Shorter side of panel)
Width= 6.5 m (Longer side of panel)
fcu= 25
fy = 414 fyv= 414 MPa
a = 0.9 m
b = 0.9 m
35lab th= 75 mm
WEIGHT OF FINISH= 2.8 KN/m2
wive load/m2= 2 RKN/m2
spacing of ribs= 0.9 m
number of beams in (x~direction)= 7 Ribs
number of beams in (y-direction)= 7 (span/depth=20)= 325
lepth of ribs based on (span/depth=20)= 500 mm
#idth of 210 mm
Loads:
veight of slab= 1.8 KN/m2
" AL LOAD OF SLAB 76.05 KN
Wr.GHT OF RIBS= 2.142 KN/m
Total weight of beams in (X-directio 97.461 KN
rotal weight of beams in (y-direction)= 97.461 KN
Total weight of floor finish= 118.3 KN
Total live load = 84.5 KN
lotal dead and live loads on grid floor
. = 473 .772 KN
Load per m2=g= 11.21353 KN/m2
Moments:
ql= 5.61  KN/m2
q2= 5.61 KN/m2 meters meters
Moments in x-and y direction at center of grid for 0.9 0.9
MX= 26.64967 KN-M = e e
MY=  26.64967 KN-M 1
QX= 16.40 KN b
QY= 16.40 KN | —— e ————————————
Rigorous Method(plate theory)
(Df/D)= 0.15 e e | e
(r ‘bf)= 0.233333
bes = 1625 mm 0 [mememmmemme e e
be2 = 1410 mm -—a -——-
be3 = 900 mm
be = 900 mw 00 e e e
k1 = ir.49  m—m—emee——————— LENGTH —-==——=———
k2 = 3.05
k = 2.05
I = 4 .5E+09
E = 2.9E+07
BEATA= 0.2482
CALCULATE Cl&7C2
Ccl = 1.42E+16
c2 = 1.4E+16
Cl/Bl = 1.6E+16
C2/al = 1.6E+16
Deflections @ Center of Span
(Dx/ax4)=  79.38
(Dy/ay4)= 79.38
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(2H/ax2by)= 17.7282

‘he deflection @ center of the plate is given by:
a = 0.001057 m
ASSUMING A CREEP COEFFICIENT =2

S = ERR cm (Ast.fy/tus.b)

Smax = 22.5 ¢cm (a/2)

Smax = 88.48 cm (Ast.fyv/3.5.b)

Smax = ERR cm (The required spacing)

Tce = (Ec/(1l+coeff.)
.ong term deflection= 0.003172 m ////
Span/250= 0.026 m Deflection is Ok
Design Moments & Shears
DX = 141696.7 point X(m) y(m) Qx(kn)
“Mx\ = 34.96587 (Kn.m) D 0 6.5 0
&gz/) = 34.96587 (Kn.m) K 0 4.8 13.77
x1l = 0.001057 I 0.9 3.25 12.13
2 = 15998.14 J 1.8 3.25 0
wald = 1786.478 F 3.25 4.875 0
0)¢ = 18.81 kn
Qy = 16.92 kn
calculate steel for the middle rib
Moment resisted by central rib in x-direction over 0.9
Jltimate moment= 47.20392 KN.m
Joment capacity of flange section
Muf = 254.2387 Kn.m
. As = 294.7899 mm2 Try Fie= 16 use 2
Yoment resisted by central rib in y direction over 0.9
Ultimate moment= 47.20392 kn.m
As = 295.8377 mm2 Try Fie= 16 use 2
Ix(Rigorous analysis(plate theory)
————————————————————————————————— = 1.18
Approximate method(grashoff theory)
Talculate Torsional moment @ corners
X=0 AND Y=(1/4)x(WIDTH)
Mxy @ 4.875 meters= -3.91 Kn.m
X= AND ¥Y=((WIDTH)
Mx, @ 6.5 meters= -3.91 Kn.m
Calculate Torsional moment @ corners
X=0 AND Y=(3/4)*WIDTH
dyx @ 4.875 meters= -2.76 Kn.m
X=0 AND Y=((WIDTH)
Myx @ 6.5 meters= -3.91 Kn.m
———————————————— Check Shear =———=——————————————————————
vu = 24.60 Kn
t = 3.06 Kg/cm2 Actual shear stress
tuc = 8.38 Kg/cm2 Allowable shear stress
provide nominal shear reinforcement
tus = provide n Kg/cm2
Introduce the required diameter of stirrups= 10 mm
Introduce the number of stirrup legs required 2 legs

Qy (kn)
0

11.96
m width

Bars
m width

Bars



Combined design for shear & torsion

fc! = 200 Kg/cm2
ttu =3Mu/(.85.y.%x2)= 8.45 Kg/cm2
~oncret capacity for Torsion=.4*(fc’)*.5
'CAP = 5.6569 Kg/cm2

vesign section for Torsion

ttu = 45.25 Kg/cm2

iection Satisfactory

shear stress taken by conc. = 9.05 Kg/cm2
the actual shear stress on section = 2.31 Kg/cm2 (NOTE:
shear stress to br res. by steel= 15.45 Kg/cm2
It~ = 0.508913 t-nm

r.  of stirrup= 10 No. of stirrup legs=
alfat= 1.588125

11fat= 1.5

4 = 30.92 cm

Spacing of stirrups= 30.92 cm

“tin Ast/s = 0.017753

stl/8= 0.0254

OK

S1MAX= 30 CM

32MAX= 15.25 CM

S (FINAL)= 15.25 CM

Design for longitudinal steel

WI=2At (x1+y1l) /s= 5.25 cm2

Min Al=(28bws/fy-2Ast) (x1+yl)/S= 1.99 cm2
Min Al=(28bws/fy-3.5bws/fy)= 13.78 cm2
fin ALl= 5.25

Min AL= 5.25 cm2

Fo~ longitudinal Reinforcement use AL=

5.25 cm2

SEE SHEAR S



an 1 2 3 4 5
pan/Depth 0.0 0.0 0.0 0.0 0.0
‘lowable 0.0 0.0 0.0 0.0 0.0
65 89 335 0 182 0 237 Requ. Top
0 ¢ 14 1 ¢ 14 1 ¢ 14 1 ¢ 14 1@ 12 0% O 1 ¢ 12
1 ¢ 16 1 ¢ 16 1 & 16 1 & 16 1 % 10 0% O 1 ¢ 14
355 355 355 355 192 0 267 Prov. Top
] span 1 | span 2 I span 3 |
0 65 (0] 65 0 138 0 Requ. Bot
0% O 2 % 10 0% O 2 & 10 0% O 2 ¢ 10 0% O
0% O 0¢ O 0% O 0% O 0% O 0% O 0% O
0 157 0 157 0] 157 0 Prov. Bot
0 252 0] 65
2 % 10 19 12 2 % 10 2 % 10
0% O 1 % 14 0% O 0% O
157 267 157 157
span 4 l span 5 |
85 C 154 0
2 ¢ 10 0% O 1% 10 0% O
0% O 0% O 1 ¢ 12 0% O
157 0 192 0
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SPANS Prepared gg H. Saffar1n1<§ZiZ§§:; DIPI I XTO0N | Y PR
Jumber of spans = 3 Number of 1 LI R VRS PR E

3pan Length Width Depth Flange Flange
' thickness width
1 4.500 1.550 0.520 0.000 1.550
2 5.400 1.550 0.520 0.000 1.550
3 4.500 1.550 0.520 0.000 1.550
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis val Dis vVal Dis val Dis val Dis
1 54.67 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 65.87 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 54.67 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Support Width Redistribution
1 0.350 0 %
0.350 0%
2 0.000 0 %
4 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 -138.4 -553.5 0.0 -246.0
2 -553.5 -313.4 -553.5 177.8 -177.8
3 -553.5 -138.4 -0.0 246.0 -0.0
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 1143 0 1143 1143 3455 0
2 3455 0 1889 1143 3455 0
3 3455 0 1143 1143 1143 0
aximum Spacing of Shear Stirrups in mm
span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 8 1.13 226 8 1.13 226 8 226 8
2 8 1.35 226 8 1.35 226 8 226 8
3 8 1.13 226 8 1.13 226 8 226 8
Span 1 2 3
© Span/Depth 9.3 11.1 9.3
Allowable 13.3 52.3 13.3
1143 1143 3455 1889 3455 1143 1143 Requ. To
0 ¢ 20 0% O 11 & 20 11 & 20 11 & 20 11 & 20 11 & 20
0 ¢ O 11 ¢ 20 0% O 0¢ O 0% O 0¢% O 0% O
0 3454 3454 3454 3454 3454 3454 Prov. Tc
l span 1 | span 2 | span 3 |
0 1143 0 1143 0 1143 0 Requ. BcC
0¢ O 12 ¢ 12 0% O 12 & 12 0% O 12 & 12 10 ¢ O
0% O 0% O 0% O 0¢ O 0¢ O 0% O 0% O
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SRR R AT PR
[=1
5#
' y i
5
:
[ 3
x
g
igh I
g B 2P0
NO. daph- T3 mm
OCUTPUT
Moment Shear Torsion (Webj)
Mu . S9894.1 kNm v 0.00 MPa ¥ 0.00 MPa
As 714 mm? Ve 0.34 MPa vt 0.34 MPa
As' O0mm? AsviSy 0.00 AsviSy 0.00
Anom 1151 mm? AsviSv nom 0.45 As 0
Suggested Reinforcement Configurations:
Bars (mm?) Bars {(Asvisv) |Bars (Asu/su}
6Y16 (1208) 2RB@220 (0.48)
4Y20 (1257) 2R10@300 (0.52)
3Y25 (1473) 2R12@500 (0.45)

Tel. 644088, 612377 Fax.. 612380 P.0.Box 830746 Amman Jordan
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SPANS
PANS

Bent and Beam Analysis Program V4.1
Prepared by H. Saffarini 2/2/93

17 uy
left side top slab beam ’ESS

umbér of spans = 3 Num
Span Length width Depth
1 4.500 1.550 0.520
2 5.400 1.550 0.520
3 4.500 1.550 0.520
Load case number : 1

pan UDL Load 1 Load 2

' val Dis Val Dis
1 54.67 0.0 0.0 0.0 0.0
2 65.87 0.0 0.0 0.0 0.0
3 54,67 0.0 0.0 0.0 0.0
“pan Line Load From
Su port Width  Redistrib
1 0.350

2 0.350

3 0.000

4 0.000

mvelope

; Span 1ft BM span BM
| 1 0.0 -138.4

2 -553.5 -313.4
3 -553.5 -138.4

Required Steel Areas

Span Top L Bot L
1 1143 0
2 3249 0
3 3167 0

Maximum Spacing of

— o — - o——— - —— " o - " S V" " S W S T A S S T S S W S G W S e S b b

Span leg L-zone
1 8 1.13
2 8 1.35
3 8 1.13
Span 1
Span/Depth 9.3
Allowable 9.4
1143 1143
0 % 20 0¢ O 1
0% O 11 & O
0 3454
[ span 1

(mm sguare)

Top M
1143
1889
1143

B

226 8
226 8
226 8

2
11.1
52.3 1
3249 1
1 & 20 11
0O & 0 0
3454 3
| sp

SPANS
SPANS

ber of load cases = 1
Flange Flange
thickness width

0.000 1.550
0.000 1.550
0.000 1.550
Load 3 Load 4
Vval Dis val Di
0.0 0.0 0.0 0.
0.0 0.0 0.0 0.
0.0 0.0 0.0 0.
Length Intensity
ution
0 %
0 %
0 %
0 %
rgt BM 1ft SF
-553.5 0.0
-553.5 177 .8
-0.0 246.0

ot M Top R Bot R

1143 3167 0

1143 3249 0

1143 1143 0

Shear Stirrups in mnm
spacing dia. R-zone spacing

1.13 226 8
1.35 226 8
1.13 226 8
3
9.3
3.8
889 3249 1143
¢ 20 11 ¢ 20 11 ¢ 2
¢ O 0¢ O 0 %
454 3454 3454
an 2 [ span

86

ooon

Val
0.0
0.0
0.0

rgt SF
-246.0
-177.8

-0.0

226
226
226

1143
11 & 2
o ¢

3454

dia. Rest-spc dia.

8
8
8

0
0

Requ.

Prov.

To¥

Toy
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7723

336
|sEF
F73-3 336
BEETIL - 1687
(=]
=4
=m 1
o
:
]
=
=
=]
l:*: —
2
NA.dapth~ 2585 mm
QuUTPUT
Moment Shear Torsion (Web)
Mu  4488.5 kNm v 0.00 MPa ¥ 0.00 MPa
As 3500 mm? vC 0.53 MPa vt 0.34 tPa
As'  Omm? AsviSv 0.00 AsviSy 0.00
Anom 780 mm? AsviSy nom 0.31 As 0
Suggested Reinforcement Configurations:
Bars (mm?) Bars (Asufsv) |Bars (Asulsv}
8Y25  (3927) 2Y8@300 (0.34)
5y32  (4021) 2Y10@500 (0.31)
3v40 (3770) 2Y12@500 (0.45)

Tel.. 644088, 612377 Fax., 612380 P.O.Box 830746 Amman Jordan
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#4MEMBERS UMIST

- ——— — o-—

l.> Node A Node B A X 1073 I x 1076 E Pinned
(mm~2) (mm~4) (KN/mm”2)
1 1 2 600.000 200000.000 21.000 o
2 2 3 600.000 200000.000 21.000 —
3 3 4 600.000 200000.000 21.000 -
4 4 5 600.000 200000.000 21.000 -
5 5 6 600.000 200000.000 21.000 -
. JADINGS UMIST

' 2:mb No Load type Glob/Loc Distance - A (m) Magnitude (kN)

, 3 POINT Global 1.350 =135.20

Memb No Load type Glob/Loc Magnitude - A (kN/m) Magnitude - B (kN/m)

N DISTRIBUTED Global -66.00 -66.00
- DISTRIBUTED Global -66.00 -66.00
- 3 DISTRIBUTED Global ~66.00 -66.00
4 DISTRIBUTED Global -66.00 -66.00
5 DISTRIBUTED Global ~66.00 -66.00

- 2mb No Type Glob/Loc Distance-A Distance-B Magnitude-A Magnitude-B

(m) (m) (kN/m) (kN/m)
gl PATCH Global 0.000 2.500 -71.50 -65.31
2 PATCH Global 0.000 6.250 -65.31 0.00
4 PATCH Global 0.000 6.250 0.00 -65.31
5 PATCH Global 0.000 2.500 -65.31 -71.50
. DL. DISPLACEMENTS (Global) UMIST
NODE No X-Displacement (mm) z-Displacement (mm) Rotation (rads)
1 0.000 6.366 0.002525
2 0.000 0.000 0.002610
3 0.000 -12.576 0.000757
4 0.000 -12.576 -0.000757
5 0.000 0.000 -0.002610
6 0.000 6.366 -0.002525
EMBER FORCES (Local) UMIST
Memb No Node Node No Axial (kN) Shear (KkN) Moment (KNm)

83



1 A 1 0.0 0.0 0.0
1 B 2 0.0 336.0 423.2
2 A 2 0.0 773.3 -423.2
2 B 3 0.0 -156.7 -2270.4
3 A 3 0.0 156.7 2270.4
3 B 4 0.0 156.7 -2270.4
4 A 4 0.0 -156.7 2270.4
4 B 5 0.0 773.3 423.2
5 A 5 0.0 336.0 -423.2
5 B 6 0.0 0.0 0.0
SIACTIONS (Global) UMIST
“lode No X Component (kN) Z Component (kN) Moment (KNm)
2 0.0 1109.3 -0.0
5 0.0 1109.3 0.0
JCREMENTAL DETAILED RESULTS FOR MEMBER No 1 UMIST
NO Dist-A(m) B.M. (kNm) S.F.(kN) Disp X (mm) Disp Z (mm)
0 0.000 ~0.0 -0.0 0.000 6.366
1 0.167 1.9 22.9 0.000 5.945
2 0.333 7.6 45,7 0.000 5.524
3 0.500 17.1 68.4 0.000 5.103
4 0.667 30.4 91.1 0.000 4.682
5 0.833 47 .5 113.7 0.000 4.261
6 1.000 68.3 136.3 0.000 3.839
7 1.167 92.9 158.7 - 0.000 3.417
8 1.333 121.2 181.1 0.000 2.995
e 1.500 153.3 203.5 0.000 2.571
LG 1.667 189.1 225.7 0.000 2.147
11 1.833 228.5 247.9 0.000 1.721
12 2.000 271.7 270.0 0.000 1.294
13 2.167 318.5 292.1 0.000 0.865
14 2.333 369.1 314.1 0.000 0.434
15 2.500 423.2 336.0 0.000 0.000

-
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LNCREMENTAL DETAILED RESULTS FOR MEMBER No 2 UMIST

o e S o o ot o - o+ S Do S St o S S o S S S S o o B SO B S Sl S . R S TS A e S i e S S S S

i Dist—-A(m) B.M. (kNm) S.F.(kN) Disp X (mm) Disp Z (mm)
0 0.000 423.2 -773.3 0.000 0.000
1 0.417 112.3 -719.5 0.000 -1.093
2 0.833 -176.6 -667.5 0.000 -2.191
3 1.250 -444 .2 -617.3 0.000 -3.282
4 1.667 -691.3 -569.0 0.000 -4.354
5 2.083 -918.6 -522.4 0.000 -5.399
6 2.500 -1126.9 -477 .7 0.000 -6.405
7 2.917 -1316.9 -434.8 0.000 -7.365
8 3.333 -1489.4 -393.6 0.000 -8.271
9 3.750 -1645.2 ~-354.4 0.000 -9.115

10 4.167 -1785.0 -316.9 0.000 -9.892
L1 4.583 -1909.5 -281.2 0.000 -10.595
12 5.000 -2019.6 -247 .4 0.000 -11.219
13 5.417 -2115.9 -215.3 0.000 -11.760
L4 5.833 -2199.2 -185.1 0.000 -12.214
L’ 6.250 -2270.4 -156.7 0.000 -12.576
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[NCREMENTAL DETAILED RESULTS FOR MEMBER No 3 UMIST
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p) Dist-A(m) B.M. (kNm) S.F.(kN) Disp X (mm) Disp Z (mm)
0 0.000 -2270.4 -156.7 0.000 -12.576
1 0.180 -2297.5 -144.8 0.000 -12.704
2 0.360 -2322.5 ~132.9 0.000 -12.814
3 0.540 -2345.4 -121.1 0.000 -12.905
4 0.720 -2366.1 -109.2 0.000 -12.979
5 0.900 -2384.7 -97.3 0.000 -13.035
6 1.080 -2401.1 -85.4 0.000 -13.072
7 1.260 -2415.4 -73.5 0.000 -13.090
8 1.440 -2415.4 73.5 0.000 -13.090
9 1.620 -2401.1 85.4 0.000 -13.072

10 1.800 -2384.7 97.3 0.000 -13.035

L1 1.980 -2366.1 109.2 0.000 -12.979

12 2.160 -2345.4 121.1 0.000 -12.905

13 2.340 -2322.5 132.9 0.000 -12.814

14 2.520 -~-2297.5 144.8 0.000 -12.704

| 2.700 -2270.4 156.7 0.000 -12.576
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Consolidated Consultants
Engineering & Environment

BEETID - 1557

H=2Ing

HA.dzph~ 2178 mm

oUTPUT

Moment Shear

Mu 4488.5 kNm W .11 miFa
As 578 mm? ve 0.34 MPa
As O mm? AsviSv 0.59
Anom 780 mm? Asy/Sv nom 0.31
Suggested Reinforcement Configurations:

Rars {mm?3) Bars (Aswvisv)
Y12 792) 2Y8 @150 ©.87)
4Y16 (804) 2Y10@250 0.63)
3Y20 ©42) 2Y12@350 ©.85)

P o]
Torsion (Web)
v 0.00 MPa
vt 0.34 MPa
Asy/Svy 0.00
As 0
Bars (Asvisv)

Tel. 644088, 612377 Fax., 612380 P.0.Box 830746 Amman Jordan
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SPANS
PANS

ribl/block 1

Bent and Beam Analysis Program V4.1
Prepared by H. Saffarini 2/2/93

SPANS

SPANS

lumber of spans = 3 Number of load cases = 1
Span Length Width Depth Flange Flange
thickness width
1 5.600 0.150 0.320 0.080 0.550
2 5.600 0.150 0.320 0.080 0.550
3 5.600 0.150 0.320 0.080 0.550
Load case number : 1
ipan UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis Val Dis val Dis Val Dis Val Dis
1 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Jpan Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 %
3 0.000 0 %
4 0.000 0 %
invelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 18.5 -24.6 17.6 -26.4
2 ~-24.6 6.2 -24.6 22.0 -22.0
3 -24.6 18.5 -0.0 26.4 -17.6
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 65 0 0 190 271 0
2 271 0 0 65 271 0
3 271 0 0 is0 65 0

Maximum Spacing of

Shear Stirrups in mm
spacing dia. R-zone

40 214
40 214
40 214
271

2 ¢ 14
0% O
308

214
214

8
8
8 214

65
2 ¢ 1
(OI

157

Span leg L-zone
1 2 1.40
2 2 1.40
3 2 1.40
Span 1
Span/Depth 19.6
Allowable 38.0
65 0
0 ¢ 10 2 % 10 2
0% O 0¢ O 0
157 157
] span 1

214 8 1.
214 8 1.
214 8 1.
2 3
19.6 19.6
42.9 38.0
271 0
¢ 14 2 % 10
¢ O 0 ¢ O
308 157
| span 2

36

spacing dia. Rest-spc dia.

8
8
8

0
0

Requ. Tot

Prov. Toi




SPANS Bent and Beam Analysis Program V4.1 SPANS

‘PANS Prepared by H. Saffarini 2/2/93 SPANS
lumber of spans = 1 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 3.000 0.150 0.320 0.080 0.550
“,0ad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis vVal Dis Val Dis val Dis val .Dis
1 7.86 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
jupport wWidth Redistribution
1 0.000 0 %
2 0.000 0 %
E...elope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 8.8 -0.0 11.8 -11.8

Required Steel Areas (mm square)

Span Top L Bot L Top M Bot M Top R Bot R
1 65 0 0 91 65 0

Maximum Spacing of Shear Stirrups in mm

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 0.75 214 8 0.75 214 8 214 8
3pan 1
3pan/Depth 10.5
Allowable 32.0
65 0 65 Requ. Top
0¢ O 2 % 10 0% O
0% O 0¢ O 0¢ O
0 157 0 Prov. Top
| span 1 |
0 91 0 Requ. Bot
0% O 2 % 10 0% O
0% O ¢ O 0¢ O
0 157 0] Prov. Bot
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'Dee\é\r\ O‘Q‘ (B\0) g { sLosl
Reacfon Jrom BH =—126.4%x2=256. 8 Ns \ e
0w — 0.5OX0 32K AKLS = 5.6 KN[m g (Dist)
Load From slab=> =84 \o KN/M R C’Iits{’)

'R%3\=\0+556’*5'QKNNQ
256 6KNS

/5.6 k Vg
5.5 Ay

o 3

£
) W3 KN

/—//)/")/_)/\,/'\

:\t

"L.1-B10
r her of spans = 1 Number of load cases = 1
SPe:d Length width Depth Flange Flange
thickness width
1 5.500 0.550 0.320 0.000 0.550
-.oad case number : 1
“pan UDL Load 1 Load 2 Load 3 Load 4 Load 5

val Dis val Dis val Dis val Dis val Dis
1 15.60 256.8 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ban Line Load From Length Intensity

Support width Redistribution
1 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 412.1 -0.0 171.3 -171.3

Required Steel Areas (mm square)
~ an Top L Bot L Top M Bot M Top R Bot R

1 238 0 3282 4892 238 0
- Maximum Spacing of Shear Stirrups in mm
Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
: 1 2 1.38 142 10 1.38 142 10 159 8
pan 1
Span/Depth 19.3 / /
*1lowable 21.1 ’f{ /—4—@ Z&
! > p — i
238 3282 238 Requ. Top 3£ [ !
08& O 4 % 32 48 0 2< IS?'4¥32
0% O 18 20 0& O L Ry~ r
0 3529 0 Prov. Top , — 1 ¢Ro
__________________________ S O 9 —
span 1
<I) 4892 Io Requ. Bot (B/o)
0 ¢ O 6 ¢ 32 0% O
0¢ O 1 ¢ 20 0% O
0 5137 0 Prov. Bot

G = glee AT.YEN Lpe NYTAL 1 afU TAYTYY LE-AA (Ll
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Consolidated Consultants

Engineering & Environment

| ‘Des\‘ﬁn o{L BE‘"*‘
welﬁh(:: 4&"0"»\ R\\O :% q_‘:

3% KN/MR

ea¢£L;M }:POMA Efﬁlo - r#/uSVﬁﬂV

S S

125 /N
5Ev€452?g

774%”*“—“““ 3‘2~*~;*<

vl

§¥Zgé;y“yfﬁfﬁyﬂ\/~v~f;2§7

{2

/\
_B5_.
{fumber of spans = 1 Number of load cases = 1
300 Length Width Depth Flange Flange
thickness width
1 7.800 0.500 0.600 0.320 1.000
w0ad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
Val Dis Val Dis Val Dis val Dis Val Dis
1 88.00 171.5 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3pan Line Load From Length Intensity
Support width Redistribution
11 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 -0.0 943.6 -0.0 444.3 -413.6
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 430 0 0 5657 430 0
Maximum Spacing of Shear Stirrups in mm
an leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 1.95 103 10 1.95 115 10 273 10145?75
Span 1 L L 1
3pan/Depth 13.8 l e 2 ?’ =)
Allowable 18.7 [ EE% ! { E% |
430 0 430 Requ. Top
0% O 4 & 16 4 % O
0% 0 0% 0 0% 0 aAgRo d
0 804 0 Prov. To /
__________________________ P ;;béQﬂDF%f 4 2%
| span 1 | L -omefery
0 5657 0 Requ. Bot  F&H224+ L .
0¢ O 7 ® 32 0% O [ .24
0% 0 1@ 20 0% O FLo
0 5941 0 Prov. Bot —f— 50 —p—

Fi%iai( ng (WBQTB

Tel.. 644088, 612377 Fax., 612380 P.0.Box 830746

Amman Jordan
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SPANS Bent and Beam Analysis Program V4.1 SPANS
PANS Prepared by H. Saffarini 2/2/93 SPANS
bl5
lumber of spans = 2 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 2.400 1.000 0.320 0.000 1.000
2 5.400 1.000 0.320 0.000 1.000
.o0ad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis vVal Dis Val Dis Val Dis val Dis
1 80.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 80.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Jpan Line Load From Length Intensity
Jupport Width Redistribution
i 0.000C 0 %
pa 0.000 0 %
3 0.000 0 %
dnvelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 -52.2 -219.6 4.5 -187.5
2 -219.6 181.8 -0.0 256.7 -175.3
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 434 0 535 434 2550 0
2 2550 0 0 2032 434 0

Maximum Spacing of

Shear Stirrups in mm
spacing dia. R-zone

spacing dia.

Span leg L-zone
1 6 0.60
2 6 1.35
Span 1
35pan/Depth 8.4
Allowable 49.4
434 535
0 % 12 6 ¢ 12
0% O 0 & O
678 678
[ span 1
0] 434
0% O 6 ¢ 12
0% O 0% O
0 678

214 8
214 8
2
18.9
29.2
2550 |
6 ¢ 25 6 &
0% O (O
2944 67
| span
0 203
0O ¢ O 7 @
0% O (O
0 219

0.60 214 8
1.35 214 8
0 434 Requ.
12 6 ¢ 12
0 0% O
8 678 Prov.
2 l

2 0 Requ.
20 0¢ O

0 0% O

8 0 Prov.

100
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SPANS Bent and Beam Analysis Program V4.1 SPANS
PANS Prepared by H. Saffarini 2/2/93 SPANS
blé
‘umber of spans = 1 Number of load cases = 1
Span Length wWidth Depth Flange Flange
thickness width
1 5.500 1.000 0.320 0.000 1.000
“oad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis val Dis val Dis val Dis val Dis
1 75.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Inténsity
upport width Redistribution
1 0.000 0 %
2 0.000 0 %
eI 2lope
Span 1ft BM span BM rgt BM - 1ft SF rgt SF
1 0.0 283.6 0.0 206.3 -206.3
Required Steel Areas (mm sguare)
Span Top L Bot L Top M Bot M Top R Bot R
1 434 0 0 3566 434 0

Maximum Spacing of Shear Stirrups in mm

Span
1 6 1.38 214 8 1.38
Span 1
span/Depth 19.3
Allowable 21.7
434 0 434 Requ. Top
o0& O 6 & 12 0% O
0% O 0% O 0% O
0 678 0 Prov. Top
| span 1 |
0 3566 0 Requ. Bot
& O 8 & 25 0& O
0% O 0% O 0% O
0 3925 0] Prov. Bot
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leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.

214 8 214 8



SPANS Bent and Beam Analysis Program V4.1 SPANS
PANS Prepared by H. Saffarini 2/2/93 SPANS
B17
‘umber of spans = 1 Number of load cases = 1
Span Length Width Depth Flange Flange
thickness width
1 1.800 0.600 0.320 0.000 0.600
oad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
Val Dis val Dis Val Dis Val Dis val Dis
1 107.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
‘upport width Redistribution
1 0.000 0 %
2 0.000 0 %
En.clope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 43.3 -0.0 96.3 -96.3
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 260 0 0 444 260 0

Maximum Spacing of Shear Stirrups in mm

Span
1 2 0.45 146 8 0.45 146
3pan 1
span/Depth 6.3
Allowable 41.1
260 0 260 Requ. Top
0% O 4 & 12 0% O
0% O 0% O 0% O
0 452 0 Prov. Top
[ span 1 ]
0 444 0 Requ. Bot
0% O 4 & 14 0& O
0% O 0% O o0& O
0 615 0 Prov. Bot

102

leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.

8 146 8



SPANS
"PANS
B19
umber of spans = 1
Span Length width
1 5.500 0.400
*"oad case number :
span UDL Load 1
val Dis
1 20.00 0.0 0.0
Span Line Load
upport width
1 0.000
2 0.000
wI. :lope
Span 1ft BM
1 0.0

Bent and Beam Analysis Program V4.1
Prepared by H. Saffarini 2/2/93

Required Steel Areas (mm sqguare)

Span Top L
1 173 0

Bot L

SPANS
SPANS

Number of load cases =
Depth Flange Flange
thickness width
0.320 0.000 0.400
1
Load 2 Load 3 Load
Val Dis val Dis Val
0.0 0.0 0.0 0.0 0.0
From Length Intensity
Redistribution
0 %
0 %
span BM rgt BM 1ft SF
75.6 0.0 55.0
Top M Bot M Top R Bot R
0 851 173 0

Maximum Spacing of Shear Stirrups in mm

8

Span
1 2 1.38 214
Span 1
span/Depth 19.3
Allowable 27.3
173 0 173
0% O 4 & 12 4 @
0@ O 0% O 0@
0 452 0
| span 1 |
0 851 0
0% O 4 & 18 o ¢
0% O 0@ O 0o ¢
0 1017 0

214

1.38

Top

Top

Bot

Bot

103

1

4
Dis
0.0

Load 5
val Dis
0.0 0.0

rgt SF
—55.0

leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.

214 8



SPANS Bent and Beam Analysis Program V4.1 SPANS
PANS Prepared by H. Saffarini 2/2/93 SPANS
B20
umber of spans = 1 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 5.500 0.500 0.320 0.000 0.500
oad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
Val Dis Val Dis Val Dis Val Dis val Dis
1 45.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
support Width Redistribution
1 0.000 0 %
2 0.000 0 %
Eiw..elope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 170.2 0.0 123.8 -123.8
Required Steel Areas (mm sguare)
Span Top L. Bot L Top M BotM Top R BotR
1 217 0 240 2177 217 0

Maximum Spacing of Shear Stirrups in mm

Span
1 2 1.38 170 8 1.38
Span 1
3pan/Depth 19.3
Allowable 20.9
217 240 217 Requ. Top
0% O 4 & 12 4 % O
0% O & O 0% O
0 452 0 Prov. Top
| span 1 |
0 2177 0] Requ. Bot
0% O 5 ¢ 25 0& O
0¢ O 0% O 0% O
0 2453 0 Prov. Bot

104

leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
170

8 175 8



SPANS Bent and Beam Analysis Program V4.1 SPANS
‘PANS Prepared by H. Saffarini 2/2/93 SPANS
B21
umber of spans = 1 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 2.500 0.400 0.320 0.000 0.400
oad case number : 1
Span  UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis val Dis Val Dis val Dis val Dis
1 31.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
upport Width Redistribution
1 0.000 0 %
2 0.000 0 %
En.elope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 24.2 0.0 38.8 -38.8
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 173 0 0 248 173 0

Maximum Spacing of Shear Stirrups in mm

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 0.63 214 8 0.63 214 8 214 8
Span 1
ipan/Depth 8.8
Allowable 44.7
173 0 173 Requ. Top
0% O 4 & 12 4 & O
0% O 0% 0 0 & O
0 452 0 Prov. Top
| span 1 |
0 248 0 Requ. Bot
0% O 4 & 14 0% O
0% O 08 O 08 O
0 615 0 Prov. Bot
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SPANS Bent and Beam Analysis Program V4.1 SPANS
PANS Prepared by H. Saffarini 2/2/93 SPANS
B22
;umber of spans = 3 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 2.300 0.540 3.200 0.000 0.540
2 12.700 0.540 3.200 0.000 0.540
3 2.300 0.540 3.200 0.000 0.540
Load case number : 1
‘pan UDL Load 1 Load 2 Load 3 Load 4
Val Dis val Dis val Dis Val Dis
1 100.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘2 100.00 135.2 6.3 0.0 0.0 0.0 0.0 0.0 0.0
3 100.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Su,.port width Redistribution
1 0.350 0 %
2 0.350 0 %
3 0.000 0 %
4 0.000 0 %
invelope
Span 1ft BM span BM rgt BM 1ft SF
1 0.0 -66.1 -264.5 0.0
2 ~264.5 2177.5 -264.5 703.1
3 -264.5 -66.1 0.0 230.0
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 2600 0 2600 2600 2600 0
2 2600 0 0 2600 2600 0
3 2600 0 2600 2600 2600 0

Maximum Spacing of

Shear Stirrups in mm
spacing dia. R-zone

8
8
8

rgt
-23
-70

162
162
162

SF
0.0
2.1
0.0

2600
6 & 25
0¢ O

2944

——————— - - - _— - o~ - " - - - S S S S S P L - — o - - T e S S T T~ T S W - G o T s - — - — -

Span leg L-zone
1 2 0.57
2 2 3.17
3 2 0.57
Span 1
Span/Depth 0.7
Allowable 14.0
2600 2600
6 & 25 6 ¢ 25
0% O 0% O
0 2944
[ span 1

162 8 0
162 8. 3
162 8 0

2 3

4.0 0.7
39.8 14.0
2600 0
6 ¢ 25 6 & 25
0¢ O 0O0¢ O
2944 2944

| span

.57 162
.17 162
.57 162
2600
6 & 25
0% O
2944
2 l

spacing dia. Rest-spc dia.

8
8
8

Requ. Tox

Prov. Tog
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99999999999999999999999999999999999999999999999999999999999999999999999999999999
SYMMETRICALLY REINFORCED COLUMN DESIGN
99999999999999999999999999999999999999999999999999999999999999999999999999999999

fou= 25.00 MPa SLENDER COLUMN
fy= 414.00 MPa Mtop= 32.00 kN.m
N= 650.00 kN Mbot= 0.00 kN.m

Lex= 6.00kN.m

Lex= 6.00kN.m

b= 530 mm Ley= 6.00kN.m

h= 530 mm Unbraced Structure

c= 30 mm
99999999999999999999999999999999999999999999999999999999999999999999999999999999

UNREINFORCED SECTION SUFFICIENT
MINIMUM Asc RQD.= 1124 mm"2
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3000

2000

T

mm diam.

I

21 MPa 1000

zZ

414 MPa

Confinement: Spiral

‘ clr cover 40 mm

spacing = 109 mm
i 10 N-16 at 1.02%
 As 2010 mm"~2

{Ix
Iy

3.068e+009 mm"4
|
3.068e+009 mm™4

I

-1000

Licensee

name not yet specified.

. COL

Project: DEAD ZEA COMFPLEX

of

Columm Id: 500 mm INTERIOR COL.

Engineer: HASZAN AL-KHAMRAH

/272000 Time: 15%:

......

11:53

rial Praoperties
23168 MPa e = 0,003 mm/mm
l’_,:‘ ‘C.E I\,:"P_— Do = J_\,\(/\,\rr) L.;]_‘”:v.:(
RReRe e fale il
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Code: ACI Z1ln-19 Stress Profile: Bloc
Tnits: Metric nhi{c) = 0.7! ohi L= 0,90
A-axi slondernaess is considered; kib) =  1.00 boi = L.20
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'Concrete Base Design :

Input Data
Base Length A (m) 15 Allow Bearing Press. (kNAn™) 1400 |
[BaseWidthB(m) R SF.Overturning (ULS) | 15 ]
[Column(s) "~ Jcort “[Coiz 7] [SESUS) [ 15 ]
c(m 5 fcubase (MPa) 25
O R D I | foucolumns (MPa)  [25 |
Em [T | typey [ 414
HO R R
Stub column height X (m) | 1]
[Base Dept Y (m) ~__"_ 14 ] Loads
| Soil Cover Z(my | LU Load |Column | LF | LF p Hx Hy Mx b
_C_opc_:r_et_ep_egs_it}/ _(k_N_kg?a_)_ . ~2_‘5 _____ Case no. min {max | (kN) kN) (kN) (kNm) (kb
Soil Density (kNAn3) 20 1 1 1 16 450
Soil friction angle ()| 35
Base friction consternt | 5]
[Reinf_depthtop X (nm) | 50
Reinf. depthtop ¥ (mm)_~~_|: 50 ]
Reint. depth bottom X (mm) 50 |
Reinf. depth bottom ¥ (mm) |50 |
[Min Load Factor: self weight (15 |

BEE110 - 1997 v
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OQutput for Load Case 1

OUTPUT FOR LOAD CASE 1
Max. soil pressure (kPa) | 230.56
SF overturning (5L [#100 |
‘S_Fnovér—tt;ming (—U-LS) ______ ;1 0o

= s e - - e e e o - - o]

_Linear shear X (kN) 0.000
veXMPa) T 0347 |
Linear shear ¥ () ~_~~ [0.000_ |
jve Y (M_Pa) 0.347
Linear shear other (kN)  [0.000
Punching shear (kN) [ 0.000 |
vepPunch T 0347 |

oLV = glas AT VEN G WITFAL U MAYTYY EL-AA b
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SPANS Prepared by H. Saffarini 2 SPANS Aptlls Laield
Bl/(Bll OLD)
Number of spans = Number of load cases =
Span Length Wldth Depth Flange Flange
thickness width
1 4.500 1.500 0.320 0.000 1.500
2 5.500 1.500 0.320 0.000 1.500
3 4.500 1.500 0.320 0.000 1.500
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
val Dis Val Dis Val Dis Val Dis Val Dis
1 40.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 40.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 40.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Support width Redistribution
0.000 0 %
« 0.000 0 %
3 0.000 0 %
4 0.000 0 3%
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 50.8 -101.0 67.6 -112.4
2 -101.0 50.3 -101.0 110.0 -110.0
3 -101.0 50.8 -0.0 112.4 -67.6
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 650 0 0 650 1035 0
2 1035 0 0 650 1035 0
3 1035 0 0 650 650 0
‘aximum Spacing of Shear Stirrups in mm
opan leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 8 1.13 214 8 1.13 214 8 214 8
2 8 1.38 214 8 1.38 214 8 214 8
3 8 1.13 214 8 1.13 214 8 214 8
Span 1 2 3
Span/Depth 15.8 19.3 15.8
Allowable 44 .4 50.3 44 .4
650 0 1035 0 1035 0 650 Requ. To
0% O 8 & 12 10 & 12 8 & 12 10 & 12 8 & 12 8 & 12
8 & 12 0% O 0% O 0% O 0% O 0% O 0% O
904 904 1130 904 1130 904 904 Prov. TcC
| span 1 | span 2 I span 3 [
0 650 0 650 0 650 0 Requ. BO
0% O 8 & 12 0¢ O 8 & 12 0% O 8 & 12 0% O
0% O 0¢ O 0% O 0% O 0% O 0% O 0% O

o= ghae APYEN e MTTAL . SU NVTYYY L AA Sl
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Design o) BEI-
we/j\,l—\— 'Dj) Fﬂrapd

0.3%x25 xl.4 x3.25 = 34.125 \d\\lwxp\
ek b stab = 504/055=71.65¢ KN g

Total = 34.125+91.636= 12576 Kl /mg

250m OP{’(On’é‘f-}eecu;’ﬂ \“3"\ ?¢°¥14
26 Kt\yhp\ 75 K/%ﬂﬁ Sgk/\/@K 75 kN/;Q (26 KM\
YN~ Y YNNI T ' 4 /7 1/77/7/‘/7/\(\/‘\/\7%

777 5.5 AL 27 AROEE 50 PEBDE, a7 B sg
Destg\“ c,{\\‘ BY:—
(0w =(1.I5XO-T OF10-2) X2 X! A= 16975 K[ wg

£ 0.5%x0.2x25x14=< 3§
Total (oww)=20:5 KNfmg,

weljkir From Stab= S xWS= 2\.29
il =414 % = 42 xtfwg
42 KM/mg.

Design Bo.__

ZOK/‘/’"K

P
(j zOl‘.q 74

”71%//’”’ s/oh ;/45/\% < FokM/mQ_

oo = glae AFLYLN Gope WTTAL o 0U MATPVY L AN il
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SPANS Bent and Beam Analysis Progr : SPANS
BL1-Bé6
Number of spans = 5 Number of load cases =
Span Length width Depth Flange Flange
thickness width
1 5.500 0.800 0.320 0.000 0.800
2 2.700 0.800 0.320 0.000 0.800
3 5.000 0.800 0.320 0.000 0.800
4 2.700 0.800 0.320 0.000 0.800
5 5.500 0.800 0.320 0.000 0.800
Col Bot Height Depth Wwidth Top Height Depth
1 0.000 0.220 5.000 0.000 0.000
2 4.700 0.220 0.400 0.000 0.000
3 4.700 0.220 3.500 0.000 0.000
4 4.700 0.220 3.500 0.000 0.000
5 4.700 0.220 0.600 0.000 0.000
6 0.000 0.220 5.000 0.000 0.000
L..ad case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4
Val Dis val Dis Val Dis val Dis
1 126.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 75.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 30.00 290.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0
4 75.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 126.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Support width Redistribution
1 0.000 0 %
2 0.000 0 %
3 0.000 0 %
4 0.000 0 %
5 0.000 0 %
’ 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft sF
1 0.0 303.8 -345.2 283.7
2 ~-311.9 -111.3 ~47.4 199.2
3 -194.5 260.8 -196.3 219.6
4 -51.1 -107.8 -301.3 8.6
5 -349.5 301.7 0.0 410.1
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 347 0 807 3833 4293 1363
2 3923 916 1198 347 486 0
3 2320 0 230 3356 2348 0
4 524 0 1156 347 3805 773
5 4341 1421 778 3809 347 0

iy daigld

Width
0.000
0.000
0.000
0.000
0.000
0.000

rgt SF
-409.3

-3.3
-220.4
-193.9
-282.9

ol - glee AY . YEN Le VYTAL
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Maximum Spacing of Shear Stirrups in mm

s

J=1slian ol alasl

dia. Restjgﬁﬁﬁﬁf59“‘44

[selNoc e clNev o)

214
214
214
214
214

Span leg L-zone spacing dia. R-zone
1 4 1.38 121 8 1.38
2 4 0.68 214 8 0.68
3 4 1.25 214 8 1.25
4 4 0.68 214 8 0.68
5 4 1.38 110 8 1.38
Span 1 2 3
Span/Depth 19.3 9.5 17.5
Allowable 22.3 37.2 24.7
347 807 4293 1198
8 & 12 8 & 12 9 & 25 8 & 14
0% O 0% 0O 0 ¢ 0¢ O
904 904 4416 1231
| span 1 [ span 2
0 3833 1363 347
0% O 8 & 25 0¢ O 8 & 12
T~ e 0 0¢& 0 0% O "0 % O
0 3925 0 904
1156 4341 778 347
8 & 14 9 & 25 7 ¢ 12 7 & 12
0 & O 0% O 0¢ O 0% O
1231 4416 791 791
span 4 span 5 |
347 1421 3809 0
8 & 12 ¢ O 8 & 25 0¢ O
0% O 0¢ O 0¢ O 0% O
904 0 3925 0

o 00 00w

Requ.

Prov.

Requ.

Prov.

gl = glee AT VLN G YATTAL 5,80 NYTYY OLL AR L
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SPANS Prepared by H. Saffarini 2/2/93 SPANS
BL1-B7
Number of spans = 3 Number of load cases = 1
Span Length Width Depth Flange Flange
thickness width
1 3.600 0.200 1.850 0.000 0.200
. 3.600 0.200 1.850 0.000 0.200
- 3.600 0.200 1.850 0.000 0.200
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
Val Dis val Dis val Dis Val Dis val Dis
1 42.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 42.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 42.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 %
3 0.000 0 %
4 0.000 0 %
F relope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 40.8 -54.4 60.5 -90.7
2 -54.4 13.6 -54.4 75.6 -75.6
3 -54.4 40.8 0.0 90.7 -60.5
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 552 0 0 552 552 0
2 552 0 0 552 552 0
3 552 0 0 552 552 0
Maximum Spacing of Shear Stirrups in mm
Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 0.90 437 8 0.90 437 8 437 8
2 2 0.90 437 8 0.90 437 8 437 8
3 2 0.90 437 8 0.90 437 8 437 8

81 = glee AT.YEN e WITAL £ 6G MATTYY AL AL D
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Span 1 2 3
Span/Depth 2.0 2.0 2.0
Allowable 49.0 55.4 49.0
552 0 552 0 552 0 552 Requ.
0 ¢ 18 3 & 18 3 & 18 3 ¢ 18 3 & 18 3 ¢ 18 3 & 18
0% O -0 ¢ O 0% O 0% O 0¢ O 0¢ O 0% O
763 763 763 763 763 763 763 Prov.
] span 1 | span 2 | span 3 |
0 552 0 . 552 0 552 0 Requ.
0¢ O 2 ¢ 20 0 ¢ O 2 & 20 0¢ O 2 ¢ 20 0¢ O
o0& O 0O¢ O 0¢ O 0% O 0¢ O 0% O 0% O
0 628 0 628 0 628 0 Prov.

0N = plee AVLYEN Cooe WATTAL 1,86 NAYTYY VL AA il
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SPANS Bent and Beam Analysis Program V4.1 SPANS
SPANS Prepared by H. Saffarini 2/2/93 SPANS
BLOCK1-B8
Number of spans = 1 Number of load cases = 1
Span Length width Depth Flange Flange
thickness width
1 3.000 0.500 0.320 0.000 0.500
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4
Val Dis Val Dis val Dis val Dis
1 80.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
S _port Width Redistribution
1 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF
1 0.0 90.0 0.0 120.0
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 217 0 0 1004 217 o

Maximum Spacing of Shear Stirrups in mm

Load 5
val Dis
0.0 0.0

rgt SF
-120.0

175 8

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 0.75 175 8 0.75 175 8
S, .n . 1
3pan/Depth 10.5
Allowable 25.0
217 0 217 Requ. Top
0% O 0% 0 0% O
0% O 4 & 12 0% O
0 452 0 Prov. Top
] span 1 |
0 1004 0 Requ. Bot
0% O 4 ¢ 18 0% O
0@ O 0% O 0% O
0 1017 0 Prov. Bot

3381 = gl AY.YAN e VATYAL
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Design of B+

HOSKN/MP\

5.5

A <
fnm 5/8b= ixé‘?/o 55)=28.36
hatﬁ weght 4 S/ay/fe/ Besm = (6.6—4:36 )x0.

Z kN mp

—> 7;>

AR2E X1 H

= 2352 kil /g,

Total Lead = \F6128.36= 40.5 Khfmp,

Number of spans = 1 Number of load cases =
Span Length Width Depth Flange Flange
thickness width
1 5.500 0.400 0.320 0.000 0.400
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load
' Val Dis Val Dis Val Dis Val
1 41.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Support width Redistribution
1 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF
1 0.0 155.0 0.0 112.8
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 173 0 445 1951 173 0

Maximum Spacing of Shear Stirrups in mm

1

4 Load 5

Dis val Dis

0.0 0.0 0.0
rgt SF
-112.8

Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 1.38 168 8 1.38 168 8 214 8
Span 1
Span/Depth 19.3
Allowable 19.5
173 445 173 Requ. Top
0 ¢& O 4 & 12 4 ¢ 12
4 & 12 0% O 0¢ O
452 452 452  Prov. Top
] span 1 I
0 1951 0 Requ. Bot
0O ¢ O 4 ¢ 25 0O¢ O
¢ O 0¢ O 0% O
0 1963 0] Prov. Bot
s = e AT.YEN Gope TAYYAL 00 VYTV NLL AL il
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SPANS Bent and Beam Analysis Prog
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SPANS MJ w

SPANS Prepared by H. Saffarini 2/2/93 SPANS
. Bl11
Number of spans = 3 Number of load cases = 1
Span Length Width Depth Flange Flange
thickness width
1 3.600 1.000 0.500 0.000 1.000
2 3.600 1.000 0.500 0.000 1.000
3 3.600 1.000 0.500 0.000 1.000
Load case number : 1
Span UDL  Load 1 Load 2 Load 3 Load 4 Load 5
vVal Dis Val Dis Val Dis Val Dis val Dis
1 48.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 48.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 48.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S5~ n Line Load From Length Intensity
Support width Redistribution
1 0.350 0 %
2 0.350 0 %
3 0.000 0 %
4 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 ~-77.8 -311.0 0.0 -172.8
2 -311.0 -233.3 -311.0 86.4 -86.4
3 -311.0 -77.8 -0.0 172.8 -0.0
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 707 o 707 707 2014 0
2 2014 0 1477 707 2014 0
3 2014 0 707 707 707 0

Maximum Spacing of

Shear Stirrups in mm
spacing dia. R-zone

spacing dia. Rest-spc dia.

262
262
262

Span leg L-zone
1 6 0.90
2 6 0.90
3 6 0.90
Span 1
Span/Depth 7.7
Allowable 9.3
707 707
7 & 20 0& O
2198 2198
| span 1
0] 707
0¢ O 8 & 12
0] 904

262 8 0.90
262 8 0.90
262 8 0.90
2 3
7.7 7.7
62.0 14.0
2014 1477
7 & 20 7 & 20
2198 2198
| span 2
0 707
¢ O 8 & 12
0 904

8 262 8
8 262 8
8 262 8
707 707 Requ.
7 & 20 7 & 20
2198 2198 Prov.
span 3 |
707 0 Requ.
8 ¢ 12 0¢ O
904 0 Prov.

o = glas AYLYEN Gipe SVYTAL (S0 NAYIYY OLLAA 1l
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SPANS Bent and Beam Analysis Progfam—v4.l  SPANS- - 4eaiell
SPANS Prepared by H. Saffarini 2/2/93 SPANS
RESTORENT B12
Number of spans = 3 Number of load cases = 1
Span Length Width Depth Flange Flange
thickness width
1 4.000 1.000 0.320 0.000 1.000
2 4.500 1.000 0.320 0.000 1.000
3 4.200 . 1.000 0.320 0.000 1.000
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5
Val Dis val Dis Val Dis val Dis val Dis
1 30.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 30.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 30.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Span Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 3%
3 0.000 0 %
4 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 36.3 -53.2 46.7 -73.3
2 -53.2 20.6 -57.4 66.6 -68.4
3 ~-57.4 40.5 -0.0 76.7 -49.3
Required Steel Areas (mm square)
Span Top L Bot L Top M Bot M Top R Bot R
1 434 0 o) 434 546 0
2 546 0 o 434 589 0
3 589 0 0 434 434 ¢
laximum Spacing of Shear Stirrups in mm
Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 6 1.00 214 8 1.00 214 8 214 8
2 6 1.13 214 8 1.13 214 8 214 8
3 6 1.05 214 8 1.05 214 8 214 8
Span 1 2 3
Span/Depth 14.0 15.8 14.7
Allowable 43.7 52.0 42.5
434 0 546 0 589 0 434 Requ.
8 & 12 8 ¢ 12 8 & 12 8 & 12 8 & 12 8 ¢ 12 8 & 12
904 904 904 904 9204 904 904 Prov.
| span 1 } span 2 | span 3 [
0 434 0 434 434 0 Requ.
0¢ O 8 & 12 ® O 8 & 12 0 ¢ 8 ¢ 12 0¢ O
0 904 0 904 904 0 Prov.

oVl = glae AYLYEN e NAYTAL 0L NAYYYY UL AL sl
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“increte Base Design @ Musewm

Input Data
Base Leng’gh A(m) R U . Qﬂox:v_B_earing_?g:_ s _ ST
BaseWidthB(my " fhTT T |SF.overurming (ULS) 15~ i
(Column(s) ~~ Col1  [Coiz ™~ SF.SipquLsy 77T 15
Cmy T 35 [Tl T focubase (MPay " 25 T
o "TTTTTTTTTTTTTTTTTY)L fcu columns (MPay 25 °
E(my O 7° 000 " Jogo fy(MPay 7T 414"
Fmy ~~ """ 000 " fogo "
[ Stuls column height X my T~~~
Base Deptn ¥ (mj "ol f T Loads
 Soil Cover i&m L Load |Column | LF | LF P Hx Hy '[ Mix ! Ml
ooty Y35 | [Cese | no min fmer | omn 1 oamn Dol ©al 10
Soll Denstty (kNm3) 20 . 1 1 L A =S i i i
Sail friction angle (*) 35
Base friction constert .~~~ [ 5777
Reinf. depthtop X (mmy 50"~~~
Reinf. depthtop ¥ (mm) "™~ g0 """
Reinf. depth botiom X (mm)~ |50 "
[Reinf. depth bottom ¥ (mm) [50° "~
[Min Coad Factor: seif weight 15~~~

. oHN
on¥l - plas AT .YEN O e WVYPAL :SU NVYTVY LCCAA ol
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Output for Load Case 1

OUTPUT FOR LOAD CASE1

R N o e

Linear shear X (kN) ____ | 0409 _

veX(MPa) ] 0378__

Linear shear Y (k) ____ | 0109__

veY MPe) ] 0378__

Linear shear other (kN) __ 10.000_

Punching shear (kM) ____ | 0.000__

ve Punch 0.378
Load Casen _ Leg
BEEi10- 1937 él‘( ‘@Y._-_

30032 kbim?-

Soil Pressures at SLS Soil Pressures at ULS

N - ol AT YEN Gipe WNITAL (U NAYEVY LLLCAA (Db
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— 5Y12-A-200 (B1)

v —Jo—— 5Y12-B-200 (B2)

Section:Column 1

SECTION
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we(j\m% o 5\aL:)§<\$X6\H’\~8X \2) X1625= 162 R & Wg
‘”“/‘“R = ‘034"5/(7\14)(,2*(\\5;<,z—»(o‘3§)<2—t\2~2‘$}= 29. 43 wil|wmg
0 . w(Beam)= 0.4 X1.SBX25x1 A= 21.42 KN/g
gt o farapet =(le8—1-04)x25 X1 hx02 =% KNS
b e W b ,,,(g Ston < = 05 X2F X\ 4= 18.
’rg\_gk _ 51t et\sg= 7& /e

% kYR
7o VAVAY
RESTURANT/B14

Number of spans = 1 Number of load cases = 1

Span Length Wwidth Depth Flange Flange

thickness width

1 9.150 0.400 1.500 0.000 0.400
Load case number : 1
Span UDL Load 1 Load 2 Load 3 Load 4 Load 5

Val Dis val Dis vVal Dis val Dis Val Dis
1 78.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Span Line Load From Length Intensity
Support Width Redistribution
1 0.000 0 %
2 0.000 0 %
Envelope
Span 1ft BM span BM rgt BM 1ft SF rgt SF
1 0.0 816.3 0.0 356.8 -356.9

tequired Steel Areas (mm square)

Span Top L Bot L Top M Bot M Top R Bot R

1 891 0 0 1628 891 0
Maximum Spacing of Shear Stirrups in mm
Span leg L-zone spacing dia. R-zone spacing dia. Rest-spc dia.
1 2 2.29 219 8 2.29 219 8 219 8
)
Span 1 ZF/2 A—F ]
Span/Depth 6.2 = 5
Allowable 36.5 [m___;
.F[a il e0a .
891 0 891 Requ. Top N gy
4 & 18 4 & 18 4 & 18
08 0 08 o 0% O DG 2D
1017 1017 1017 Prov. Top b aﬁogyzo
| span 1 | ., 4¢'2
0 1628 0] Requ. Bot i ] —
08 0 4 % 25 0e O |L- A¢2st2pi2
0% O 0% O 0% O
0] 1963 0 Prov. Bot

o8- glae AT YL Gpe VYTPAL . SU NAYTVY NLE A n b
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Concrete Base Design : FL
Input Data
_Base Lengt_h _A(m) 15 Alow Bearing Press. (kNmQ :490_ .
Basebiddn 8"~ T s "7 [SF. ovemming 0t |15 T
Column(s) Co i~ [Cl2z "7 [sF. SipcoLsy 15
Cmy " """ N R B Y ) R ¢ b
@ T fou columns (MPay 25777
L2 N S B N 7 = S | 44"
Fem T TTTT
[Stub column height X(my ~~ 17~~~
:sés'eb"e;;tﬁ ¥ Z@ """""" 57777 Loads
_S_gil_ EOlIE_!_r __Z _(n_\)__ ________ 1 . : _ load |Column| LF | LF P Hx Hy Mx My
Concrete Density (kN/m3) 25 Case no. fmin jmax | (&N) &N) &N) &Nm) | (Nm)
[ Soil Density GNAm3y ~~ ~ T 2777 R 1 T 116 |47
[Soil friction angle ¢~~~ T: 3/
(Base friction constant | 57777
[Reinf. depth top X(nm) _~ [a0_
Reinf. depthtop Y (mmy |80
Reinf. depth bottom X (nm) (60~~~ |
[Reinf. depth bottom ¥ (mmy |56~~~ |
Mn Load Factor: self weight |15

Sketch of Base

E.?ﬁ{"ér(;w— — Covner FOO.HVLS

10 pdiNan T @ hndta Faleaad 1

AA
2 N glan AYLYLN Gope NATYAL U NATEYY Lt i
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Qutput for Load Case 1

OUTPUT FOR LOAD CASE 1

iz ez 672, [20137
SF overtuming (SL$) >100

S overtuming (ULSY [ $00 ]
[Safety Factor slip (ULSY ~ | 100 |
[Safety Factor uplift (ULS) | 5100 |
""" potrom: | ]
Design moment X (kNm)  [32.31 |
Reinforcement X (mm¥my  [102 |
[ Design moment ¥ qehim) _ [32.31 _
Reinforcement Y (mm*m) |182
_______ ToR, T T T T
| Design moment X (kNmy ~ [0D06 ™ ]
Reinforcement X (mm%my [0 |
| Design moment ¥ (<Nmy __[0.00 |
 Reinforoement Y (-l:n;n;ﬁ;\)— T
[Linear shear XNy It D005 ]
fve XMPay " TJo336 ]
Linear shear Y 0Ny -~~~ [o000 ]
ve Y GaFa) 0336
[Linear shear other (kNY  |0.000 |
'Punching shear ey [0000 |
ve Punch  [0336 |

Load Case:i Leigend

b e 6 R T

Y f‘! R A D |
? b M Eha

150

224497 v
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v - A 10Y12-B-150 (B2)

Section:Column 1

SECTION

o3 = plae AT.YEY Gope WIYPAL (56 NAYEYY NELCAA b
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— 10Y12-A-150 (B1)

pul >— 10Y12-B-150 (B2)

Section:Column 1

SECTION

ol - glee AT YLV G WTTAL o SU NNYPYY L AA f b
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(g ‘g : Gt glfician o J1 alail
Ay Asaigld

[Concrete Base Design :
Input Data
Base Length A(m) _ 27 Pﬁow Bealﬁng_!’_rvess._ﬂf_Ner’l __490_ o
Basewidth B [18 | [S.FOvemuming Ui __ {1 ____
Columnn(s) Col 1 Col 2 S.F. Slip (ULS) 15
cm 5" T8 "7 [toubasequfay | %
oy~ #7777 [teucolumns ¢Fa) | 2%
T I I T U2 . M| a4
F(m) i 25
'Stub column height X@ny {1
| Base Depth Yo 67 Loads
[soil Coverzqm) ______ |8 | |[Load [Comn|tF JLF| P Hix Hy M | My
Concrete Density (kN/m3) 25 Case no. min {max | (N) N) &N) &Nm) | (kNm)
'Soil Density (kNAm3) |- 0" i 1 1 |16 |693
Soif friction angle & |- B "7 [T Cuiaiuit Vi O 3 7 0 i I R B
‘Base friction constant | 14
[Reinf. depth top X gmm)___ [30___ |
Reinf. depthtop Y (mr;\) 50
'Reinf. depth bottom X(mm) (50 |
Reinf. depth bottom ¥ (mmy |50 |
Min Load Factor: self weight [15 |

Sketch of Base
E=3110 - 1997 oY

e — e LA SERH T S s .
T T 2 AR o

134



) M’Mlﬂhﬂl
« K l, . T miigll

[Output for Load Case 1

OUTPUT FOR LOAD CASE1

Linear shear X (kN} 0.000

o XQra)  [0336 |
Linear shear YkN)__ __ _[0081 _ |
ve YMPa) | 0336

(Unear shear other KNy [0.114 |
Funching shear &Ny [0.000 |
R [ -

ngefld

Lead Caze:t
R S~ R Y |

*‘f f\’ ~ === Mz N

.......... Uz Shazr

BaEti0 - 10497

1§so

J57)

Soil Pressures at 1ILS

e e - - o3l - plae AY.YEN Gope VYYYPAL : U YEYY VAN Gl
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(3 ‘g , St glfintisnn o 01 alail
i ' a PET

—— 415Y12-C-120 ABR (T1)
—— 15Y12-A-120 (B1)
............. EP—
—cdit e
< - 22Y12-D-120 ABR (T2)
B o > 22Y12:B-120 (B2)
PLAN

Section:Column 1

H
Section:Column 2

SECTION

oYl = lae AT .YEN Lige WYTAL 156 NAYTYY OLL AL st
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2500

1500

350 x 350 mm

f'c

21 MPa

el

Ty 414 MPa

500

Confinement: Spiral

40 mm
spacing = 114 mm
8 N-14 at 1.01%

clr cover

Mnx (KN-m)

As = 1232 mm"2
Ix = 1.251e+009 mm™4
|
Iy = 1.251e+009 mm"4
-500
Xo = 0 mm

o}

icensed To: Licensee name not yet specified.
File name: C:\C4.COL
Project: DEAD SEA COMPLEX Material Properties
Column Td: 200 mm INTERIOR CCL. Ee = 23168 MPa zu o= 0,003 mm/mm
Engin=ser: fo = 17.85 MPa Bz o= 192955 MPa
Date: L/2/2000 Time: 15:11:53 Betal = 0.8
Code: ACL Zla-2d tress Froflle Sl
Units: Matric ohd (o) = 0.%5, phi{ny o= 0,80
X-axis slenderness is considered; kib) = 1.00 b = .20

a0 - glee AYLYLN Gope WAYTAL ST NETYY VL AA il
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Court  Coluwmn é§.¥%o+n;

2

250 x 250 mm

f'c 21 MPa

Z X

]

fy 414 MPa

Confinement: Spiral

=40 mm

clr cover

138 mm
4 N-16 at 1.29%

As = 804 mm"2

spacing =

w

.255e+008 mm"4
!
.255e+008 mm"4

Ix

Ty

i
w

Xo = 0

1200

\é ;z g;DLﬂgraalanhL¢n4;llAléhil
NS N LR A uﬁﬂw

800

400

Mnx (kN-m)

-400

- n
(Y1992 Foa
.censed To: Licenssee name not vet specified

File name: C:\C
Project:

Column Id: 500 mm

Inits: Metric

- P o PO ~ e -
A-axis alendernass is

INTERTIOR

CoONSi

DEAD SEA COMPLEX

COL.

dered;

Material Properties:
Bc = 23168 MPa g o= 0,003 mm/mm
o= 17.35 MFa Bz = 192855 MPa
Betal = .8
Stress Profilc Eloc
ohii{igy = 0,75, v i = )
= 1.00 b - .20

o= ohar AT VLN G MYTAL ;U NAYEYY L AN Db
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« K : Gt gliitisen o 01 slaal
. Lipplly daaaigty
Cowrt Footing,  (F2)

'Concrete Base Design :

Input Data
Base Length A(m) 1 Allow Bearing Press._(kNﬂn‘) 400
Base Width B m)_ [t | [SF. Overuming(ULs) __ 15 ___
Column(s) Col 1 Col 2 $.F. Slip (ULS) 1.5
Cey T v S R I ¢ fou base (MPa) |- %
XD I S N 70T B S
~E_(rP)_ __________________ fy (MPa) 414
F (m)
Stub column height Xy |1 |
Base Depth Y (m) |, 47777 Loads
[Soil Coverzny (1| [load |Column|LF | LF P Hx Hy M My
Concrete Density (kNM3) 25 Case no. min |max | &N) [} &N) &Nm) | (kNm)
'Soil Density (kNAmay |- Y R B £ 1 1 |18 |15
Soil friction angle () |- 3B
Base frction constart | 5§77
[Rein. depth top X(nm)__ _ 80~
Reinf. depth top ¥ (mm) 50
'Reinf. depth bottom X (mm) 130 |
'Reinf. depth bottom Y (mm) |50
Min Load Factor: self weight |15

Sketch of Base

“lutput for Load Case 1

GUTPUT FOR LOAD CASE 1

Unear shear XNy 10.000 _ |
ve X (MPa) 0347
Linear shear Y ) _ _|0.000 _ |
ve Y (MPa) " oaa7
[Linear shear other (kN)  |0.000 |
[Funching shear (N) [t 0000 :
ve Punch e 0347

N = gle AT YL Cpe WTPAL (oSG NAYTYY L AA b
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« ‘g a.,g_,h';‘ﬁi.ma.n alasl
“ - nJ —' - ! !
— 5Y12-A-200 (B1)

ey ——— 5Y12-B-200 (B2)

Section:Column 1

SECTION

o = gles ATLVEN e VITPAL U NATYYY NEL AN sl
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F e Gty Lfiniane ] “ 1 alossl

— 5Y12-A-200 (B1)

Section:Column 1

IR TR LTRSS

SECTION

o= plae AT.YEN Lpe NATPAL 18U NAYEYY UL AL b
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C3

T 0 e | gy k)
LVZ30 ity Awaigly

4000

3000

2000

500 x 500 mm

e

!f'c

= 21 MPa
k
= 414 MPa N

1000

fs=0

fs=0._5fy

™

Confinement: Spiral

&y

40 mm

lclr cover
180 mm

spacing

N

| |

l 8 N-20 at 1.00% 1 { i i 1

As = 2512 mm"2 100 200 300

Mnx (kKN-m)......
lIx = 5.208e+009 mm"~4
|
Iy = 5.208e+009 mm"4
-1000
{Xo = 0 mm
- Ia) —— —

(Y1993 Bon
l . ensed To: Licensee name not vet specified
, File name: C:\C1.COL

Project: DEAD SEA COMPLEX Material Praperties
‘ Column Id: 500 mm TNTERIOR COIL Ec = 23168 MPa 211 = 0,003 mm/mm

Engineer: HASSAN AL-EHAMRAH fo = 17.85 MPa Bz = 192955 Mpg
’ Date: 5/2/2000 Time: 15:11:523 Betal = 0,85
[ Coda: ACLI 318-39 Stress Profile: Bloco)
| .

Unite: Metric phiic) = 0,75, vhi{h, = 0,90
| H-axis slanderness is conasidered; (i =  1.00 Eisy = .20

o = e APLYLN Cipe WWYTAL 186 AVYYYY CLAA b
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Museum Jnter~nal walls:i—

Retaining Wall Design :

{p,gjlaéﬁiidﬂ&4hjl4&‘4&J§‘
(§ XE ; = prowT:

Propped cantilever cxam

Input Data
‘Wall Dimensions Live Loads General Parameters Design Parameters

HI(m) (45 ) Clmy____| 04 ___|WGNmh | _____[ SoRFrct (3135 __ I SFOvert. 115 ___
H2(m) |5 |l Fam_ L] P&N) ] Filslope ()| ____|! SFSip___ 115 ____
H3(m) {4 ___| e L] m | WalFrit ()12 ____|! OLFactor 114 ___
Hw(m | | Am |2 | L GNam) _ 100 _ | ConcDensty25 ____|[ LLFector 116 ___
Hrom) ] Ab (m) 2 __L xdm___ | m__f SoiDensty 120 ___ ! Pmax (kPe) 1400 __
Bm_13_____| Cover: wall 150 ____|! LhNmy | ___ feuMPe) 125 | |
D@m) |3 Caver: base |50 x (m) fy (MPa) 414

Seepage allowed

Theory : Coulomb

Wall type : Propped cantilever

SEISMIC AHALYSIS SETTINGS:

Seismic Analysis ON/OFF:O0FF

Hor Accel.(9)_ |15 |
Vert Accel. () [ 05 __ |
Include LL's Y

98 = shee ATLYEN ipe VITTAL 08U NAYTYY UL AA il
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Job Number ﬁﬂ
PROKON]& AW

Software Consuttants (Pty) Ltd Chiont
Internet: hitp//www.prokon.com
E-Mail : maik@prokon.com Calcs by IChecked by Date

Retaining Wall Design : Propped cantilever exam

C14

Input Data

Seepage allowed

Theory : Coulomb
Wall type : Propped cantilever

SEISMIC ANALYSIS SETTINGS:

Seismic Analysis ON/OFF:OFF

VALUES OF PRESSURE COEFFICIENTS:
Active Pressure coefficient Ka :0.25
Passive Pressure coefficient Kp :5.76
Base frictional constant p :0.70

FORCES ACTING ON THE WALL:

FORCES (kN) and their LEVER ARMS (m)

Description F Horizontal Lever arm F Vertical Lever arm
left (+) down (+4)

Destabilizing forces:

Total Active pressure Pa 0.613 0.167 0.130 0.520

Stabilizing forces:

Passive pressure on base Pp -14.398 0.167

Weight of the wall + base 30.750 0.410

Weight of soil on the base 1.200 0.410

Line load of 100.00 kN/m on backfill 100.000 0.410

EQUILIBRIUM CALCULATIONS AT SLS

1.Force Equilibrium

Sum of Vertical forces Pv : 132.1 kN
Frictional resistance Pfric : 92.5 kN
Passive Pressure on shear key : 0.0 kN
Passive pressure on base : 14.4 kN
Horizontal reaction at top : -0.0 kN
=> Horizontal resistance Fr : 106.8 kN
Horizontal sliding force Fh : 0.6 kN

Safety factor against overall sliding = Fr/Fh = 174.42

Reaction at base : 0.7 kN
Resistance . at hase .. 106.9 kN
Cafatrr Fambar amainetr hacae elidin~e — Tvlhocol /D/hacal — T&2 272

3300 - glee AT.YLN Gope VITPAL (G NVTTYY L AN e
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Job Number \ \.J s beet
PROKON, A Tty Aol
g Job Title S C 2 padl &
Software Consultants (Ply) Ltd Ciiont
Internet: hitp.//www.prokon.com
E-Mail : mail@prokon.com Calcs by ]Checked by Date

SOIL PRESSURES UNDER BASE

Maximum pressure :180.0 kPa
Minimum pressure : 84.1 kPa
Maximum pressure occurs at right hand side of base

WALL MOMENTS (ULS) AND REINFORCEMENT TO BS8110

Position from Moment

- 1997

Front Reinforcing Back Reinforcing Nominal (0.13%)

base top (m) {kNm)
0.00 0.21
0.08 0.24
0.16 0.23
0.25 0.23
0.33 0.22
0.41 0.22
0.49 0.21
0.57 0.21
0.66 0.20
0.74 0.20
0.82 0.19
0.90 0.19
0.98 0.18
1.07 0.18
1.15 0.17
1.23 0.17
1.31 0.16
1.39 0.16
1.48 0.15
1.56 0.15
1.64 0.14
1.72 0.14
1.80 0.13
1.89 0.13
1.97 0.12
2.05 0.12
2.13 0.12
2.21 0.11
2.30 0.11
2.38 0.10
2.46 0.10
2.54 0.09
2.62 0.09
2.71 0.08
2.79 0.08
2.87 0.07
2.95 0.07
3.03 0.06
3.12 0.06
3.20 0.05
3.28 0.05
3.36 0.04
3.44 0.04
3.53 0.03
3.61 0.03
3.69 0.02
3.77 0.02
3.85 0.01
3.94 0.01
4.02 0.00
4.10 0.00

BASE MOMENTS (ULS)

Position from Moment

AND REINFORCEMENT TO BS8110

Top Reinforcing

(mm? /m)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

[cNeoNeoNoNoNoloRoNeReRoloNoNoloNeoNoNoNeoNeNoNolloNoNolleNe oo NoNe o NelNolNeNe oo oo No Rejlo o Neo o e Ho e o e

(rom? /)

.59
.94
.86
.78
.70
.62
.54
.46
.38
.30
.22
.14
.05
.97
.89
.81
.73
.65
.57
.49
.41
.33
.25
.17
09
.01
.93
.85
.17
.69
.61
.53
.45
.37
.29
.21
.13
.05
.96
.88
.80
.72
.64
.56
.48
.40
.32
.24
.16
.08
.00

O OO0 DO OOOOCOOORMIMPMERERERPRERPERRERENDIDNDNNNDIDDIODDIDODIODNDWWWWWLWWWWOWWwWwWwww
.

(rm? /m)

286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00
286.00

~ 1997

Bot Reinforcing Nominal (0.13%)

left (m) (kNm)

(ram? /m)

{mm? /m)

(mra? /m)

o3V = plee AT VLN e VVYTAL (85 MATYYV L AA il
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Software Consultants (Pty) Ltd Client
Internet: http/Awww.prokon.com
E-Mail : mail@prokon.com Calcs by IChecked by Date
0.02 ~0.00 0.00 0.00 520.00
0.03 -0.03 0.00 0.23 520.00
0.05 -0.12 0.00 0.91 520.00
0.07 -0.26 0.00 2.05 520.00
0.08 -0.46 0.00 3.65 520.00
0.10 -0.72 0.00 5.71 520.00
0.11 -1.04 0.00 8.22 520.00
0.13 ~1.42 0.00 11.18 520.00
0.15 -1.86 0.00 14.61 520.00
0.16 -2.35 0.00 18.49 520.00
0.18 -2.90 0.00 22.82 520.00
0.20 -3.51 0.00 27.62 520.00
0.21 -4.,18 0.00 32.87 520.00
0.23 -4.90 0.00 38.57 520.00
0.25 ~-5.68 0.00 44.74 520.00
0.26 -6.52 0.00 51.35 520.00
0.28 -7.42 0.00 58.43 520.00
0.30 -8.38 0.00 65.96 520.00
0.31 -9.39 0.00 73.85 520.00
0.33 -10.47 0.00 82.40 520.00
0.34 -11.60 0.00 91.30 520.00
0.36 -12.79 0.00 100.66 520.00
0.38 -14.03 0.00 110.47 520.00
0.39 -15.34 0.00 120.74 520.00
0.41 -16.70 0.00 131.47 520.00
0.43 ~18.12 0.00 142.65 520.00
0.44 -18.12 0.00 142.65 520.00
0.46 -21.09 166.05 0.00 520.00
0.48 -19.44 153.04 0.00 520.00
0.49 -17.85 140.55 0.00 520.00
0.51 ~-16.34 128.59 0.00 520.00
0.52 -14.88 117.17 0.00 520.00
0.54 -13.50 106.27 0.00 520.00
0.56 -12.18 95.91 0.00 520.00
0.57 -10.94 86.08 0.00 520.00
0.59 -9.75 76.78 0.00 520.00
0.61 -8.64 68.02 0.00 520.00
0.62 -7.59 59.78 0.00 520.00
0.64 -6.62 52.07 0.00 520.00
0.66 -5.70 44.90 0.00 520.00
0.67 -4.86 38.26 0.00 520.00
0.69 -4.08 32.15 0.00 520.00
0.71 -3.38 26.57 0.00 520.00
0.72 -2.73 21.52 0.00 520.00
0.74 -2.16 17.00 0.00 520.00
0.75 -1.65 13.02 0.00 520.00
0.77 -1.22 9.56 0.00 520.00
0.79 -0.84 6.64 0.00 520.00
0.80 -0.54 4,25 0.00 520.00
0.82 -0.30 2.39 0.00 520.00
SHEAR CHECK AT WALL-BASE JUNCTION TO BS8110 - 1987
Shear force at bottom of wall V = 0.9 kN
Shear stress at bottom of wall v = 0.01 MPa OK
Allowable shear stress vc = 1.15 MPa (based on Wall tensile reinf.)

o = Jhe AYLYEN Lo NVYTAL LU SATEYY L AL B
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Client
Internet. http//www.prokon.com
E-Mail : maik@prokon.com Calcs by IChecked by Date
Sketch of Wall

Design code: BS8110 - 1997
0/1100.00kN/m

a=0-2

4.00

4.50

1 Q,Gm 230“ N
s i~ 0.00°
l O- :,« e :

f {;/—__-o.g %kN
142.1k{3§z§)_0k5 . v=0.01MPa
Wall type: Propped can g\sép =174.42 vc= 1.15MPa
Theory: Coulomb

RIS

o = glar AT VY Uipe NAVYPAL (SU VYEYY L AN
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Client
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Wall Bending Moments

Wall Moments Moment max = .235kNm @ .092m

3.50 cifainle e
3.001

)

N
&)
o

200 ﬁf,.v., e

Position (m

1,50 pr——f—t—

500451

Bending moment (kNm)

Base Bending Moments

Base Moments Moment max =-21.17kNm @ .412m

ol O O 9O O O [
OI.DC’QLQOKO

o
S
&

'2.00 LD- 9 \u—; N

250

-4.00——
-6.00———
< 8.00—+—
-10.0—+——
20—

14.0—
-16.01

kNm)

ing moment

Bend
&
o

-20.0
-22.0—

Position (m)

23Nl = gle AT VLN L NYTAL 06 MVTTYY OECCAA il
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Gt gldician o 01 slasil
FETCP ST

- T10@250 (Hor)

“T10@250 (Hor)
L T10@250 (NF)

T10@250 (FF)

| Il —1-R10/m2 clips

1-R10/m2 clips
/ T10@250 starters

T10@250 starters

FRONT

T10@150 (T1)
T10@150 (B1)

' [T10@15o (T2)

1L +T10@150 (B2)

ol = glae AT VLN e VATYAL 18U NAYTYY L AL bl
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I 60000

40000

220 x 26000 mm P

fs=0

fre 20000

21 MPa

I

2 X

fy 414 MPa

fs=0.5fy

Confinement: Other

clr cover = 30 mm

58

| ] { | I

spacing = 132 mm
366 N-10 at 0.50%
As 28731 mm"2

I

100000 200000
Mnx (KN-m)

Ix = 3.222e+014 mm"4
|
Iy = 2.307e+010 mm"4

N

-20000

mm

BPCA

To:

Licenses name not yet spscified.

File name: UNTITLED.COL

Froject: DEAD SEA COM

FLEX

Column Id: EXTERNAL WALLE

i

Enginger: Hassan Al-hkamrah

Units: Metric

slenderness is considered;

Bo o= 231468 MPa 2 o= 0,003 mm/mm
fc = &7 MPa n3 = 198955 MPa
Fergnl = 0,85
-ress rrofiler Ble
O 1.0, by o= 1,
Fikh, = 1.C0 bisy = 1.Z20

o = gher AY VLN e NAYPAL U SAYYYY LA ks
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@L MW! alasl
Al y Acmaigadd

2000

° o

220 x 1000 mm

o

RN
/

fs=0

1000

fle

I

21 MPa

zZ X

fy 414 MPa

fs=0.5fy

Confinement: Other

clr cover = 30 mm

L

spacing = 123 mm
16 N-10 at 0.57%
As = 1256 mm"2

| | | { | |

]
100 200 300 400
Mnx (KN-m)

Ix = 1.833e+010 mm"4
|
Iy = 8.873e+008 mm"4

-1000

93]
e
]
@]
[,_J .
Hh
l..)
]
&,

File name: C:\CCQMW1.COL
Froject: DEAD SEA COMEPLEX

Column Td: INTERNAL WALLZ

Date: 5/2/2000 Time: 13 7
Code: ACL Zluo-

Unitz: Metric

b - P—, - ] P -y - _— PO T - -1 .
A-axis slendernsss ls considered;

b
[
88
r
o
=
—
ol
—
e
M
[»]
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Te = 23168 MPa e = 0.003 mn/mn

fo = 10,19 MPa Es = 1
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Stress Profile: Block

phi{cy = 1.00, phiib) = 1.0
iby = 1.00 kisy = 1.20
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Concrete Base Design :

Input Data
Base Length A () 1 Allow Bear_ing_PEe_s_s._ (_i_c@fr_ni)_ _499 ]
T R I T TEE S
Counn(s)_____[Cof1__[Coiz_ "] [SFSUS) [ 15 ]
c(m) 22 fcubase (MPa) | 2 25 ]
omy I N | foucolumns (MPa) [ 5|
Em [ T | ty (MPa) 414
S
|Stub column height X (m) |, 1]
Base Depin Y(m) " _[4 "] Loads
SoilCover Z(my | | Load |Column | LF | LF P Hx Hy Mx N
_C_opgrgt_e_D_er_ity _(k_N_m_13_)_ . _2_5 _____ Case no. min jmax | (kN) (kN) (kN) (kNm) (kb
Soil Density (kNmM3) 20 1 1 1 16 |2045 320 101:
Soil friction angle (%) |- 2 ]
Base friction constart | 5]
i i top X Gy~~~ "[50 7]
_R_ei—n?. depth {op"Y (—m—m—) ————— 50
Reinf, depth bottom X (mm)~ [50 |
Reinf. depth bottom ¥ (mm) |50 |
Min Load Factor: self weight (16 |

Sketch of Base

Sketch of Base
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Qutput for Load Case 1

QUTPUT FOR LOAD CASE 1
[Max. soil pressure (kPa)  |99.63
SF overtuning (SLS) ___ [2586 ]
SF overturning (ULS) 25866
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Linear shear X (kN) 0.012

[veX (MPa)y | 0347 |
Linear shear Y (e _~~ J0.000__|
ve'Y (MPa) 0.347

[Linear shear other (kN) {0000 |
Punching shear (kN) | 0000 |
[vepunch i 0347 |
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Load Case:l Legend
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Soil Pressures at SLSSoil Pressures at ULS
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