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Vi, = 1.332D.L+0.5L+ 13V,

VX, = 1.332 D.L 4 0.5L — 1.3V,
Vxy, = 1.332D.L + 0.5L + 1.3V,
VXy, = 1.332D.L 4+ 0.5L — 1.3V,
Vyip = 1332 D.L+ 0.5L + 1.3V,
Vyin = 1.332D.L + 0.5L — 1.3V,
Vy,p = 1.332D.L+ 0.5L + 1.3V,
Vy,n = 1.332D.L + 0.5L — 1.3V,

- 12 Ll &SI e Aol AP CuSIAN G ddey o
Vixrp = 0.768 D.L + 1.3 Vyy

Viern = 0.768 D.L — 1.3 Vy,
Vexzp = 0.768 D.L + 1.3V,

Vigsn = 0.768 D.L — 13V,
Vyyip = 0.768 D.L + 1.3V,
Vyyin = 0.768 D.L — 1.3V,
Vyyap = 0.768 D.L + 1.3 V,,
Vyyon = 0.768 D.L — 1.3 V,,
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-1(ASCE 7-16) 2580) qua (A1 3130 Jalatl) <faasa o
1268)) (Cpa daddlicall Jglaadl

1-Specify the Risk Category (ASCE 7-16 Table 1.5-1) (30shsl) ddhia 31a3)

2-Specify the Importance Factor (ASCE 7-16 Table 1.5-2) / (sliial) dpaal Jalaa 20a)

3-Specify the Site Class Factor (ASCE 7-16 Table 20.3-1) (A Caal Jalas)

4-Determine the Ground Motion Parameters (ASCE 7-16 11-4) S5, 57 (u=0Y) 4S_a laoay)

5-Specify Seismic Design Category (ASCE 7-16 Tables 11.6-1 & 11.6-2) SDC (31 meail) ddhaia a30a%)

6-Select the Structural System (ASCE 7-16 Table 12.2-1) (sLiiall Al pyas)

Table 11.4-1 Short-Period Site Coefficient, F~,,

e acE,.) TABLE 11.6-1 Seismic Design Category Based on Short-Period
at Short Porlod 44
Response A leration Par
sie
Cians S, <025 $,-058 S.-075
A o.s8 o8 0.8 Risk Category
" 0.9 0.9 0.9
[ = 1.3 1.3 1.2
D 1.6 1.4 1.2 Value of Spg lorliorm w
L& 2.4 1.7 1.3
¥ _See _See Sce Sps < 0.167 A A
Tras Tias 4.8 0.167 < Spy < 0.33 B C
Note: Use straight-line interpolation for intermediate values of S, 0.33 < Sps < 0.50 { & D
3 0.50 < Sp D D
e et =l M
Table 11.4-2 Long-Period Site Coefficient, F
e oo TABLE 11.6-2 Seismic Design Category Based on 1-s Period
Resp A leration Par
Sihe
Class s, <0 S, ~02 S, ~03 S, ~05 S, »06
A 0.8 0.8 o8 Risk cmw
[ £3 0.8 0.8 0.8
= 5 G e Value of Sp, torllor il w
¥ a2 See Sece
11.4.8 11.4.8 S < 0.067 A A
F = See b e & Seo g S*I'F 0.067 < Spy <0.133 B (@
Section  Section  Section Section  Section d
11.4.8 11.4.8 11.4.8 11.4.8 11.4.8 0.133 < Spy <0.20 C D
Note: Usc straight-line interpolation intermediate values of S;. 0.20 < Spy D D
“Also, sce for site 1 i in Section 11.4.8.

Table 1.5-1 Risk Category of Buildings and Other Structures for
Flood, Wind, Snow, Earthquake, and Ice Loads

Table 1.5-2 Importance Factors by Risk Category of Buildings and
Other Structures for Snow, Ice, and Earthquake Loads

Use or O of and Risk Category
Risk Snow Ice Importance Ice Importance Seismic Buildings and other structures that represent low risk to 1
Caagory from 2 Factor— Factor—Wing, Importance human life in the event of failure
Table 1.5-1 Factor, I, Thickness, /; Iy Factor, /,
All buildings and other structures except those listed in Risk |
1 0.80 0.80 1.00 1.00 Categories I, 111, and 1V
1 1.00 1.00 1.00 1.00 Buildings and other structures, the failure of which could m
m 1.10 115 1.00 1.25 pose a substantial risk to human life
v 1.20 1.25 1.00 1.50

Buildings and other structures, not included in Risk
Category IV, with potential to cause a substantial economic
impact and/or mass disruption of day-to-day civilian life in
the event of failure

Note: The component importance factor, /,,, applicable to carthquake loads, is
not included in this table because it depends on the importance of the
individual component rather than that of the building as a whole, or its
occupancy. Refer to Section 13.1.3.

Buildings and other structures not included in Risk Category

Table 20.3-1 Site Classification

Site Class Ve Nor Nep Su

A. Hard rock >5.000 ft/s NA NA

B. Rock 2,500 to 5,000 ft/s NA NA

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 blows /ft >2,000 Ib/fi?

D. Stiff soil 600 1o 1,200 ft/s 15 to 50 blows /ft 1,000 to 2,000 Ib/fi®
E. Soft clay soil <600 ft/s <15 blows /ft <1,000 Ib/ft®

Any profile with more than 10 ft of soil that has the following characteristics:

— Plasticity index PI > 20,

— Moisture content w > 40%,

— Undrained shear strength 5, < 500 Ib /ft®
F. Soils requiring site response analysis See Section 20.3.1
in accordance with Section 21.1

Note: For SI: 1 ft=0.3048 m; 1 ft /s=0.3048 m/s; 1 Ib /ft* =0.0479 kN /m?.
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=1(ASCE 7-16) 2581 quua (A 313 Jadadl) Cilaasa o
[=1 :seldiall diaa¥) Jalaa -
250 KN/m? = \iaglia 485 45 guan 49 5 (& 14 Al Cileat
(A&l cp Jlaa¥) Jaali b b A Una dlad ol D 4l (68 Alal) ) gisal) 23S e Ll € 4l cisial (il i) o)
slaia dihla Cawa 1A @l -
Ss=0.83 $1=0.26

SDC=D U300 civieatl Jalaa -
:g."w\ﬂ 3L£.m 83.'1 -
Ao giall £ gl (ha g all daglia @ ) @a ab () 2 (A IMRF &= &I Dual System hbidal) aUail) sa

400 400350 ABhaiall A USY sllasdiia g cdpiladl o g8l o glia g oA BLAY Jlaal) Ml (s S (S8 JUa) ATY AU 13 aladic) ad
B Y

R=6.5 LY o gl adas Jalra

Cd=5 (Table12.2-1) (&St plia®y) adiia Jalaa

Table 12.2-1 Design C« and for F
Structural System Limitations
Including Structural Height, ,, (ft) Limits®
Where Detating [—— Seismic Design Category
Seismic Force-Resisting System Are Specified Coetficient, A~ Factor, 2° Factor, Cu® s c o* = e
D. DUAL SYSTEMS WITH SPECIAL MOMENT FRAMES CAPABLE 1225.1
OF RESISTING AT LEAST 25% OF PRESCRIBED SEISMIC FORCES
1. Steel eccentrically braced frames 14.1 8 2% 4 NL NL NL NL NL
2. Steel special concentrically braced frames 14.1 7. 2% 5t NL NL NL NL NL
3. Special reinforced concrete shear walls®* 142 7 2% 5l NL NL NL NL NL
4. Ordinary reinforced concrete shear walls® 142 6 2% 5 NL NL NP NP NP
5. Steel and concrete composite eccentrically braced frames 143 8 25 4 NI NI. NI. NI NI.
6. Steel and concrete composite special concentrically braced frames 143 6 2% 5 NL NL NL NL NL
7. Steel and concrete composite plate shear walls 143 e 25 6 NL NL NL NL NL
8. Steel and concrete composite special shear walls 143 1 21 6 NL NL NL NL NL
9. Steel and concrete composite ordinary shear walls 143 6 2% 5 NL NL NP NP NP
10. Special reinforced masonry shear walls 14.4 5% 3 5 NL NL NL NL NL
11. Intermediate reinforced masonry shear walls 144 4 3 31 NL NL NP NP NP
12. Steel buckling-restrained braced frames 14.1 8 2% 5 NL NL NL NL NL
13. Steel special plate shear walls 14.1 8 2% 6% NL NL NL NL NL
E. DUAL SYSTEMS WITH INTERMEDIATE MOMENT FRAMES 12.25.1

CAPABLE OF RESISTING AT LEAST 25% OF PRESCRIBED
SEISMIC FORCES

1. Steel special concentrically braced frames” 14.1 6 214 NL NL NP NP
2. Special reinforced concrete shear walls*" 142 = @ NL NL 100 100

3. Ordinary reinforced masonry shear walls 144 3 2% NL 160 NP NP NP
4. Intermediate reinforced masonrv shear walls 144 3% 3 % NL NL NP NP NP
5. Steel and concrete composite special concentrically braced frames 143 5% 2% 42 NL NL 160 100 NP
6. Steel and concrete composite ordinary braced frames 143 3t 2% 3 NL NL NP NP NP
7. Steel and concrete composite ordinary shear walls 14.3 5 3 442 NL NL NP NP NP
8. Ordinary reinforced concrete shear walls* 142 5% 2% 42 NL NL NP NP NP

Table 1: Estimated probabilistic seismic hazard for the center of Yemen cities with return periods of 475 and 2475 years.
e 2475 4TS AbSE3se sl Antelh Caall 3SI el J 5% I Asaia Y1 AS jall it o] sl

FaTayear

"‘ '.:"-"“'f")d return period
Major cicy TR po "‘] SA (in g) (IBC)
’ B s. si
(UBCS7) (0.2 sec) (1.0 sec)

Sana'a 021 083 0.26
Al-Bayda .18 0.83 0.25
Al-Hudaydah 022 084 024
Al-dawt 019 084 025
Al-Mahwit 020 083 0.24
Ao an 020 083 0.24
Dhamar 029 1.10 033
Hajjah 021 0.84 024
b 024 0.89 0.25
Ma'rib 0.19 0.89 0.26
Havmah o021 084 024
Sa'dah 0.8 0.74 0.20
Taiz 022 087 024
Aden 023 089 0.24
Abyan 023 0.89 024
Dhale 022 0.90 0.27
ALMahrah 004 0.20 010
Hadramaut, Al-Mukalls 0.18 0.80 0.20
0.04 0.15 0.07
0.09 0.15 0.06

L ahij 023 0.87 0.24
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-1Saalaal) Jaladl) ok oo A1 o AN s o
sJalad¥) Jalad o
slisall 4y ol Cla 3 338 (5 sheay Ty 2

Llai ¥y = 0) %Y = el ase *Y = g glaw 1Y) bl 2
Blail) oda A Al Jisl) A4S jldia dpud (0 9S5 Cuay J8) Jalad] dde aladiily ey 3581 oSl

(section 12.9.1.2) «(%90) ¢ xS

:QJ;JJS\GAU)QC)A&.&\C\S&ELA}‘\~.\Aﬁu’abﬁ\?s -
doad S A8 jldia g daad g Cpa ilsSd Jalad) Y+ aal gSB) Al

Mode Frequency | Period |Relmas.|Rel.mas. Rel.mas.

(Hz) (sec) UX (%) | UY (%) | UZ (%)
1 0.46 2.16 1.92 21.86 0
2 0.51 1.97 3.45 73.05 0
3 0.59 1.7 73.69 73.12 0
4 1.73 0.58 73.89 T3.77 0
5 2.47 0.41 73.94 89.13 0
6 2.8 0.36 89.39 89.14 0
7 3.56 0.28 89.44 89.33 0
8 6.02 017 89.45 89.42 0
9 6.17 0.16 89.48 094.42 0
10 6.86 0.15 94.49 94.43 0

lad) Jaall) B (90%) jskas gali sl (& JuSl) AS jlia A of i) oda (e BN -
A e ladY) ase a3 e la Y A cpalady) MS A

LA LalS bl g J oY) Jaalll (& ()Say La aS] (3680 (a1 f adid e 30U Aty Lal - =
Jo¥i laadl) B duu sy 1A 8 o Ly sLELA) oY Gl g L i gAY D) I
Y Al Jglaadl B Alle Ao pal) quuadll g Jalad¥l 5ol aa Lia i aBlis ducail) 038
eS8 e

A S ) Jaall) G b AL ) AN (B A sl Ly J oY) Jaadl oY ) S =
roldiall audall a3l (e laa

2.16 = (Sealial) Julaill o guuaal) (a3l

T, = C, *h* (ASCE7 —16 Equ. 12.8.7)

s8N el Glaasa G, x
0.7 =(3.2*11)%75 #0.0488 = (SSlia) Jelaill c gaal) (a3
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Table 12.8-2 Values of Approximate Period Parameters C; and x

Structure Type C, x

Moment-resisting frame systems in which the
frames resist 100% of the required seismic
force and are not enclosed or adjoined by
components that are more rigid and will
prevent the frames from deflecting where
subjected to seismic forces:

Steel moment-resisting frames 0.028 (0.0724)“ 0.8
Concrete moment-resisting frames 0.016 (0.0466)“ 0.9
Steel eccentrically braced frames in 0.03 (0.0731)” 0.75
accordance with Table 12.2-1 lines
Bl or D1
Steel buckling-restrained braced frames 0.03 (0.0731)“ 0.75
All other structural systems 0.02 (0.0488)“ 0.75

“Metric equivalents are shown in parentheses.

3AL) S0 a3l addies G g N SN (a3 (e aS) Saaliall a3 ¢f Al
() a0

1 g8l all) 3 gh o
43050 ol piall Gl o ddding LS plddall 59 (e S ¥ Bl Jalas o Saalisal) Jalasl) aatey
1 AUIS A Gl piiall 038 g Agladia) Ciuka Julaty Aaldl)

$1=0.26g Ss=0.83g SiteClassis"C" Fa=1.2(Table 11.4-1 & 11.4-2)
Fv=1.5 (Table 11.4-1 & 11.4-2)

T el 2 T e

SDS=0.66g SD1=0.26g R=6.5 Cd=5 e 3
| case Seismic ASCE 7-16 Ecc X-Y- Diraction_X |
} [ awdliary case f
FV= 1.5 d:‘ 5 3“ C)AJ\ | Rlskcalegr:ry I @ Ie [l
st [026 | ss  [os3 | T [s00 |

- > Site class
Fa= 12 )4‘433\ L)“‘)M Oa Os @< Oo 13 OF
[Juser defined Fa and Fv
Fv 1.50 SmM1 SD1
Fa 1.20 SMS SDS "
L]
L]

Seismic Design Category Based on SD1

. Seismic Design Category Based on SDS
< | 2l o Cila JA0 020
sl gl Ala Jia o ||

| Direction

Direction definition
(@ Horizontal
(O vertical Filters
o

:AUNS ((Spalipall) Apae Bl (el (5 68 ad ilS g Robot gl Aol g3 Jaladl) o

Direction | (kKN) (g2cEll i)
X Direction 2751.07

Y Direction 2144 .93
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(S oo lal) i) o
Vbgse =Cs *W = eLiiiall s *CJUJJW Dilaia/ Jales

eliial 5 js W =110901.43 kN

SD 0.26
S, =22=""2-0.3688
T 0.705
S 0.3688

1

Cs =5 =—5z— = 0.0567
1

Vbase = 0.0567 * 110901.43 = 6288.11 kN

oall) 398 (e 96) ¢+ S YT quay AuSalipall (el 368 0 (o (ASCE 7-16 12.9.1.4.1) i) (2 2581 (aly
CaladY) S 8 S Juladll ¢a Ay geasall

A0 350 (s Al Sl rlind I ASualinal o il (ha Vv % m S ASHET il (5 8 (o Jaa Sl e
Sl Qs
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el (all) (g 8 oal ) g s b o
A 350 s Rl () 530

Story | VX L S| VY L2 IS|VX (KN) S50 VY (KN) (S) al

1 30.54 25.76 2751.07 2144 .93

2 69.88 57.83 2720.53 2119.17

3 111.02 89.53 2650.65 2061.34

4 152.62 119.89 2539.63 1971.81

5 194 .39 149.01 2387.01 1851.92

6 236.82 178.52 2192.62 1702.91

7 280.9 210.43 1955.8 1524.39

8 327.94 247 23 1674.9 1313.96

9 379.31 290.89 1346.96 1066.73

10 436.47 343.43 967.65 775.84

11 481.84 390.68 531.18 432 .41

12 49.34 41.73 49.34 41.73

:Drift 4dUal) da) ¥ (e (B8 o
i 7 el A2l 3
U=0.02*3.2"1000 =

Name  (m) sdlglsy) UX (mm) UY (mm) (mm) e rsewdl 4al¥1 Check
Story 1 3.2 9 15 64 ok
Story 2 3.2 13 22 64 ok
Story 3 3.2 15 29 64 ok
Story 4 3.2 16 27 64 ok
Story 5 3.2 17 28 64 ok
Story 6 3.2 18 28 64 ok
Story 7 3.2 17 28 64 ok
Story 8 3.2 18 26 64 ok
Story 9 3.2 16 25 64 ok
Story 10 3.2 17 24 64 ok
Story 11 3.2 15 22 64 ok
Story 12 3.2 15 12 64 ok
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:P-Delta Effects il Juaa) gl JLaa) (e (38a) o

P,AI
i ASCE7 — 16 Equ (12.8 — 16)

B Vxhxcd

P, is the total design vertical load at and above level x, no load factor need to exceed 1.0
A is the design story drift

1, is the importance factor

V, is the seismic shear force acting between level x and x-1

h, is the story height below level x

C, is the deflection amplification factor

Pl dadll (e @ Aad B Y Gy v

0.5
Omax = o < 0.25 ASCE7 — 16 Equ (12.8 — 17)
] RLITEN

is the ratio of shear demand to shear capacity for the story between Levels x and x-1. 8
This ratio

permitted to be taken as 1.0 conservatively.
1S Latis Ala & v
0.1 <0 <0,
rolia i Jalaa (A jualiad) o Al AdAIAN (o g8l g cla) Y1 ABS G puda oy Adla) o2a AV

1-0
10980 Latie Ala B L) v

0.1>0
oSN 1 Jlaa) aly 4dld Agle g lan ALE A8EY) cila) Y o) o Ju dld g v
rils ) A by v

0 > 0,ax

daraal Bile) (e WY g unstable Jiiwa i 3y slidal) @ Aad) oda & v/
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Check PA effect X Direction

Px (kN) | alex
Story | Px(Kg) | Px (kN) Total (mm) VX (kN) | h(m) e © max | Check
1 1019089 | 9997.265 | 110901.5 9 3737.05 3.2 |0.015175|0.090909 |Not Need
2 1019089 | 9997.265 | 100904.2 13 3693.56 3.2 |0.020179|0.090909 |Not Need
3 1019089 | 9997.265 | 90906.92 15 3595.78 3.2 |0.021547 | 0.090909 |Not Need
4 1019089 | 9997.265 | 80909.66 16 3442.92 3.2 |0.021364 | 0.090909 |Not Need
5 1019089 | 9997.265 | 70912.39 17 3235.53 3.2 0.02117 |0.090909 [Not Need
6 1019089 | 9997.265 | 60915.13 18 2974.15 3.2 |0.020947 | 0.090909 |Not Need
7 1019089 | 9997.265 | 50917.86 17 2657.72 3.2 |0.018505 | 0.090909 |Not Need
8 1019089 | 9997.265 | 40920.6 18 2283.1 3.2 |0.018331|0.090909 |Not Need
9 1019089 | 9997.265 | 30923.33 16 1844 .41 3.2 |0.015242 |0.090909 |Not Need
10 1019089 | 9997.265 | 20926.07 17 1333.15 3.2 |0.015162 |0.090909 |Not Need
11 1019089 | 9997.265 | 10928.8 15 738.41 3.2 |0.012614|0.090909 |Not Need
12 | 94957.96|931.5376 | 931.5376 15 72.17 3.2 | 0.011001 | 0.090909 |Not Need

Check PA effect Y Direction

PY (kN) | aleY
Story | PY (Kg) | PY (kN) |~ - (mm) VY (kN) | h(m) e © max | Check
1 1019089 | 9997.265 | 110901.5 15 7708.08 3.2 |0.012262 |0.090909 |Not Need
2 1019089 | 9997.265 | 100904.2 | 22 7613.76 3.2 |0.016566 | 0.090909 [Not Need
3 1019089 | 9997.265 | 90906.92| 25 7403.43 3.2 |0.017442|0.090909 |Not Need
4 1019089 | 9997.265 | 80909.66| 27 7079.63 3.2 |0.017532|0.090908 |Not Need
5 1019089 | 9997.265 | 70912.39| 28 6647.65 3.2 |0.016971|0.090908 |Not Need
8 1019089 | 9997.265 | 60915.13| 28 6112.36 3.2 |0.015855 |0.090909 |Not Need
7 1019089 | 9997.265 | 50917.86| 28 5472.64 3.2 |0.014802 | 0.090909 [Not Need
8 1019089 | 9997.265 | 40920.6 26 4720.04 3.2 |0.012807 | 0.090908 |Not Need
9 1019089 | 9997.265 | 30923.33| 25 3836.26 3.2 0.01145 |0.090909 [Not Need
10 1019089 | 9997.265 | 20926.07| 24 2794.82 3.2 0.01021 | 0.090909 [Not Need
11 1019089 | 9997.265 | 10928.8 22 1561.16 3.2 |0.008751 |0.090909 |Not Need
12 | 94957.96 | 931.5376 | 931.5376 12 72.25 3.2 |0.008791|0.090908 |Not Need

34 JS 4 P-Delta Effects 448Y/ Sl i) gaan of Lita g8 g ) grali (9 pdidl) a7 i
gllad) A% (0.1) (o0 Aua) Cuusaedl o
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:Overturning SN agje (ma (38aIl) o
p gy aaal () iy BLdila 5 OIASCE 7-16 Sec. 12.8.5 piddusal) 358l s
b a3 38 Al g 4013150 AS adl oo Al dgilad) (5 681 Lgaaadi (Al AN ) il
Cpﬁa\g&eigoig*Fx 488y 5 g8l e Ul G e (g glusa é\m&w
Al AN a0 Glua oy g Al da glial) Apul SN ) S5¥ 9 58N LWL Y gk
AN Alslaall VA (e sLidal o i

L)

M, ¢sisting = ZizxFi * hy
1O Eua
(i) Qomiall & Aludaal) 43013030 3 481 ; Fi
Bac Al e (Fi ) 58 oaie A5 o) g Y : hi
A DA A gliall a g 5adl Cp Apeadl) LS 13 QAU da glia BLAIAN ) (pa (@A Ay g
AUl Ja ) (38513 61 1.5 s gt ol (a aS) GDEDU el a9 5l
M

resistin
F.S = - >1.5
M overturning

A0 350 Jlaa¥) qus) 5 do clbual) Joe albuw 4d) dua CORNY a5 (pe @83l alu @
1 AUIS a3 038 g adda Lgub Cuall Jaad) ¥ liglaja AS] Lgd oS 4y gl

X olad) A S o

" Vyup= 0.8274 DL + Vi

= Vyun=0.8274 DL - Vy

" Vyop= 0.8274DL + Vo

= Vyon=0.8274 DL - Vyo

1Y oladl 8 cusi Al e

" Vy1,p=0.8274 DL + Vv,

= Vyin=0.8274 DL - Vy1

" Vy;p=0.8274 DL + Vy,

u Vyz,N= 0.8274 DL - Vy»
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Johaall Jas aisRobot el b Laa JSY) qus) Al miliih) 337 a3 B9 o

4
Iuﬁu‘
(X) sna Sl AN s
Mass Mass . M resesting Fx For each Height Level M over turning
Sty | ikg) any | XM ey | XN s k) (m) (m) (KN*m) Check
1 1019089 | 8447.689 36 152058.4 | 3737.05 43.49 3.2 3.2 139.168
2 1019089 | 8447.689 36 152058.4 | 3693.56 97.78 3.2 6.4 625.792
3 1019089 | 8447.689 36 152058.4 | 3595.78 152.86 3.2 9.6 1467.456
4 1019089 | 8447.689 36 152058.4 | 3442.92 207.39 3.2 12.8 2654.592
5 1019089 | 8447.689 36 152058.4 | 3235.53 261.38 3.2 16 4182.08
6 1019089 | 8447.689 36 152058.4 | 2974.15 316.43 3.2 19.2 6075.456
7 1019089 | 8447.689 36 152058.4 | 2657.72 374.62 3.2 22.4 8391.488
8 1019089 | 8447.689 36 152058.4 2283.1 438.69 3.2 256 11230.464
9 1019089 | 8447.689 36 152058.4 | 1844.41 511.26 3.2 28.8 14724.288
10 1019089 | 8447.689 36 152058.4 | 1333.15 594.74 3.2 32 19031.68
" 1019089 | 8447.689 36 152058.4 738.41 666.24 3.2 35.2 23451.648
12 94957.96 | 787.1493 | 22.64 | 891052964 | 7217 7217 3.2 38.4 2771.328
SUM 1681552.93 94745.44
(Y) ssna o Q3T el
Mass Mass . M resesting FY For each Height Level M over turning
sty | ikg) vy | ™ em) | YN s k) (m) (m) (KN*m) Check
1 1019089 | 8447.689 159 67159.1266 | 7708.08 94.32 3.2 3.2 301.824
2 1019089 | 8447.689 159 67159.1266 | 7613.76 210.33 3.2 6.4 1346.112
3 1019089 | 8447.689 15.9 67159.1266 | 7403.43 323.8 3.2 9.6 3108.48
4 1019089 | 8447.689 15.9 67159.1266 | 7079.63 431.98 3.2 12.8 5529.344
5 1019089 | 8447.689 15.9 67159.1266 | 6647.65 535.29 3.2 16 8564.64
6 1019089 | 8447.689 159 67155.1266 | 6112.36 639.72 3.2 19.2 12282.624
7 1019089 | 8447.689 159 67159.1266 | 5472.64 752.6 3.2 224 16858.24
8 1019089 | 8447.689 159 67159.1266 | 4720.04 883.78 3.2 256 22624.768
9 1019089 | 8447.689 159 67159.1266 | 3836.26 1041.44 3.2 288 29993.472
10 1019089 | 8447.689 159 67159.1266 | 2794.82 1233.66 3.2 32 39477.12
11 1019089 | 8447.689 159 67159.1266 | 1561.16 1488.91 3.2 35.2 52409.632
12 94957.96 | 787.1493 4.6 1810.4433 72.25 72.25 3.2 38.4 2774.4
SUM 740560.836 195270.656

Dilaay LS S ig¥ O 571.5 o i ST Slal) Jalea of geiliil) ode SIS a Badliy o
NS b3 e el




4Ly duwigll § zyd! 9 ine

=48 3850 Lsﬂ\h\g&éuéﬁ\ Gloda g Baas Y A jLiia dud iy (38all) o
Q}ﬁd‘&,ﬁ*&lﬂg (DualSystem)bﬁi—d\ e%ﬂ\ﬁ&jﬂéew\ 31.2.'\5\ REAPEY
75% O 8 0oaad) dadbluws dai 9 25% (3 St J Y daglia 8 BaasY) datluie A

1 AU LS g Robot I gl g (re A4S jLiiall A ilis A4 a3 38 g

X oeaall e 350 51 51 (o 8 Sl ) joas 5 Baee W JeaS A
Name FX (kKN) FX to columns (kN) |FX to walls (kIN)
Story 1 2750.4 913.22 1837.17
Story 2 2719.92 474 .83 2245.1
Story 3 2650.17 585.68 2064.49
Story 4 2539.34 631.83 1907.51
Story 5 2386.89 646.52 1740.36
Story 6 2192.59 648.44 1544 .15
Story 7 1955.7 629.42 132627
Story 8 1674.57 589.86 1084.71
Story 9 1346.38 557.88 788.5
Story 10 966.94 459.95 506.99
Story 11 530.62 657.58 -126.96
Story 12 49 28 O 49 28
SUM 21762.8 6795.21 14967 .57
31.22 68.78
Y enall (e A0 351 (o 8 ymll () jas g Baee W Jead A
Name FY (KN) FY to columns (KN) |FY to walls (kN)
Story 1 2147.26 765.47 1381.79
Story 2 2121.49 332.35 1789.14
Story 3 2063.61 443.35 1620.26
Story 4 1974.02 475.24 1498.77
Story 5 1854.01 499.38 1354.64
Story 6 1704.84 507.68 1197.16
Story 7 1526.12 504.6 1021.52
Story 8 1315.42 489.91 825.51
Story 9 1067.88 478.24 589.65
Story 10 F76.65 412.14 364.51
Story 11 432.83 608.53 -175.69
Story 12 41.78 O 41.78
SUM 17025.91 5516.89 11509.04
32.40 67.60

Y osaall g X psaall o Japdd) (e a8 (el o) jaa g Saes ) O dad Gl gaad) YA (e
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AL-SAFI CLASSIFICATION FLOWCHART
Jjor BEAM SUPPORTED SLABS

Are of slab 36m?
and
(According fo Egyphan Code)

No @Yes No 0Yes

No Yes

One Way One Way
Solid Slob Solid Slab Ribbed slab

_A_‘_..-/s_k__.

.36 m? (e S8 Baal o) Add) dalss -
7m O 8 AL A Ja ghall slady) -
150 mm (s eS) Ua ciadd) dSlaw -
.(One Way Ribbed Slab) s Uia i3l g g3 131 =

6850 mm s Ul A& Jgh pS) -
O aa b paie il -

1 _ 6850
- h= 5= 28 =244.6 mm
1 _ 6850
C T T e T = 285.4mm use =~ 300 mm

.(One Way Ribbed Slab) s Wba ciladdl g 53 13) -
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£ s dall & dasdiciall M) £ o o

S5 93 534 4B (30 cm) WiSlaw (Ribbed Slab Won Way) s i 3 Siall cil3Ull (RS) -
JAdadl,

.(15 cm) WiSlaw (Solid Slab Tow Way) W & (Chigad) agutdl clady (SS) -

— P ¢

u(, \’ j!s:jr ﬁ:} }’:i
| |
| |

M T e | =&

4 | (4 E I
T i == +————0
WL AT NI =8 —®
T e e . 17— 1= R
& ; e | S —F
'57E-T 3)

g |
= W* — 113} (H)

@%}
90m [3.80m

R

o)

4 [ Re )y S e Pt
3.55m -‘-1.90 m-‘- 3.

(RS) clas¥) aa Sial) ) gall GUady el
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+* Material properties:

e Fc =30 Mpa

o fy =420 Mpa

+»+ Section properties:

e H=300 mm

e B=150 mm

e Cover of concrete = 20 mm
e Mu+ Bottom = 13.5 KN.m

e Mu-Top =3.5 Knm

e Vu =255 Kn

¢ Design for negative moment :

mu 3.5

e Mu=— = =3.9Kn.m
@ 0.9

e Use @ 14 for main reinforcement

db 14
e d=h-c.c - ?—ds=300—20— ?—10=263mm

6
mn _ 39x10
* RN=Ta2 Tis0mzent . 0376 mpa

F 420
=Y - = 16.4
0.85+Fc 0.85%30

. p=l<1— 1_2Rn*m>:
m fy

e M
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1 2+0.376%16.4
—<1—\/1——> = 0.00090
16.4 420

e As =pbd =0.0009 * 150 *263 = 35.5 mm?

30
As min=0.25*\]/c?*bw*d= 0.25 = %*150*263 = 128.6 mm?

. 1. 1.
e Asminz= -2« bd = =% «150* 263 = 131.5 mm?
fy 420
. g14
e Use As min=131.5mm? Use 2 i

¢ Design for positive moment :

3.5
° Mu:m = — = 15Kn.m
@ 0.9

e Use @ 14 for main reinforcement

db 14
e d=h-c.c - ?—ds=300—20— ?—10=263mm

6

mn 15«10

e RNn= = = 1.44 mpa
b+d’  150%2632 P
Fy 420

e M = = 16.4

"~ 0.85+Fc  0.85%30

. p=l<1— 1— 2Rn*m):
m fy

1 2+1.44x16.4
—<1—\/1——>=0.0035
16.4 420

e As =pbd=0.00.35* 150 *263 = 138 mm?

JFa V30

e Asmin=025*~=—*bwxd = 0.25 * — * 150 * 263 = 128.6mm?
fy 420




A5LESYI duwdigl! ,_gc sl §9 s

1.4

e As min= 14, bd = *150 * 263 = 131.5 mm?
fy 420

e Use As min =138 mm? Use 2 %

5 @10 \m Dl dygle g dlin ASud (i )iy o g8

** Cheack of shear :-
1 , 1
QVc = (zsg \/Fcbd=0.75><g>< V30 x 150 x 263 * 1073 =27 KN > Vu ok

50210 /m

j

-

> >

020 010

k

2214/R

0.40 0.15 0.40

-3 4

Ld o asarill a7 A (Min ) pelest Sl lgasaad HISE lgile araaill aig o je uS) 5 450 _uS/ Lds)
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t(Chisadl) (a1 gal) Sl o
Fc' = 25 Mpa Fy = 280 Mpa (15 cm) 4Slews  (Solid Slabs) cs 3ke

L0 JS 5 F10 = (min) sl

g3 9,0 gabig (e (Uhsall) daa JA) o guad) cildadly e a9 5all ¢Sl

510mm/M*
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Fc'=30 Mpa Fy =420 Mpa

g

XN

3D Z=320m-Story 1 ||~




4Ly duwigll § zyd! 9 ine

(S9) g ik (§ sguiidl] Gutemadied TGt

_ Top 250.9
199 539
bean 1 otom [ 1523
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/7
0’0

Date :-

Material properties:-

f. = 30Mpa

f, = 420 Mpa

Span of beam (L)=6.8m

s Section properties :-

e h=700mm
e b=300mm
e Cover of concrete =40 mm

+ Design forces :-

M, (bottom) = 154.32 KN.m
M, (top) = 250.47 KN.m

T, = 5.39 KN.m

V, = 199 KN

+» Check for deflection :-

By = 22 = 22520 (0.4 + %) = 420 < hy,, = 700mm ... deflecion is ok

+ Design of top moment :-
Assume use @r = 18mm for moment design and assume one row and assume
@s = 10mm for design of shear

d=d;=h-cc—0s—5=700-40- 10> = 641 mm

M, (top) = 250 KN.
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16H; + b,
By = minof sp:n
slap
16 X 400 + 300 = 6700mm
. 6800
span from both sides — = 1700mm
3625mm

420
M;=0.9x0.85x30x1700 ><4-20<641—T)

M;=7062KN.m > 250KN.m
Useb = bf = 1700mm

(0.25./fc
Aspin = max of J {3; * bd
f

0.25v30
- >
220 >l<1700>l<641_2>|<420

AS min — 12539 mmz

+ 300 * 641 = 3552.7mm? < 1253. 9mm?

f-—28
7

B, =0.85—0.05( )= 0.693

B, = 0.693 because f. = 30 Mpa

f./ 600 30 ;600
pp = 0.85B; = —oo—| = 0.85+0.693 » ( )
y

600 + f, 420 \600 + 420
Pp = 3%
fy
0.003 + ¢ 0.003 + ;220
Pmax = Pv| —47g0g~ |~ Pb 0.008

Pmax = 0.7pp = 0.7 *3% = 2.1%

1 1 2 M,
1. 70f.bd?
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=0.047%

_0.85+30 1 2 x 250 = 106
420 1.7 0.9 %30 * 1700 * 6412

sop=0.047%
and since p < ppax SO itis Singly reinforcement and tension controlled

7
— 2
100 * 1700 * 641 = 512.16 mm

ASin = 1253.9mm? use 512. mm?

ANl e aaal 4 7 samall AN aal) (e jiual eladl) dabua o Ly

A; = pbd =

_ A _12539
nb= T we1gz - (7918 mm)
4 4

As (provides) =1272. 3mm2

. A fy _ 1272.3 420 — 69.8 mm
0.85f.b 0.85+30x*300
C= izﬂz 100. 7mm
B:1 0.693
d,—C 641 —100.7
& = C € = 1007 *0.003 =0.016 > 0.005 0K so (¢ =0.9)
~0=0.9 OK

a 100.7 B
oM, = Bf A, (d _E) = 0.9 %420 % 1272.3 + (641 -— )* 10

?M,, = 284.1KN.m > Mu ... OK

+ Design for bottom moment :-

M, (bottom) = 154.32KN.m
Assume (g > 0.005and ¢ = 0.9)

_085fc (o My
p= fy (1 \/1 1.7(Z)fc\bd2>
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0.85+30 4+x154.32x10°
420 1.7+x0.9x30%x1700%641

since p < ppax OK ( Singly Reinforced )

0.058 )
As = pxbd = ——0- %1700 « 641 = 632.0mm
0.25,/f. 1.4 0.25v30 1.4
Smin=T°bwd2?bwd=w*300*6412420*300*641

= 641 mm? < 356mm?
SN 2 o aaai 4 7 ganeall ) sad) (e sl bl Asbus o Lay

b= Ag _ 641 —~ (3018
n _n*dz_n*182_~(® mm)

4 4

As (provides):763-4 n’ln’l2

. A fy _ 763.4 x 420 41,9 mm
0.85f.b 0.85%30x*300 '
a 41.9
C= E=0.693=60.5mm
d,—C 641 — 60.5
& = C € = 605 *0.003 =0.0287 > 0.005 OK so (¢ = 0.9)0K

a 41.9 6
@Mn=®fyAS(d—E)=0.9*420*763.4*<641— . >*10

oM, = 178.92 KN.m > Mu = 154.32 Kn.m

% Check for shear :-

gVc = gFc'*bxd =0.75%5.477 x 300 * 641 = 78.99 KN

Vs = ve=222 -8 99— 186.34 KN
S=7 V€T 0.75 /%77 = 180
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. 2>|<3'414>|<102 * 420+ 641 692 mm
186.34
d 641
Smax =minof 7 = 5 = 320:5
600

Suse = 320mm

Use strips ¢10@320mm

£ w—

0.70 m

T F 210@144mm

3018
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g3 9 ) el (e (g2 ,gd) B8t ) guiad) (B g (889 a9 38 Jglia

Cisng el (10 20 ) guanll s

. Mu Tu
Beam No section Vu (KN)
- (ky;sn)sz {EHm) (+ve) | 2656
: L 2 : ve) | -65.44
beg mve I 26101] 2% 9.3 end ((we)) s | 7828 | 2074
| (ve) | -253.82 (ve) | -83.96
O D s 015| 198 93 beg T 6z | 1287 | 561
(-ve) 0.28 | (-ve) -1.48
o fove) | zer01] 22 | %3 ¥ |™dGve)| sses | | T
beg ((+“”°e)) -422'12 303 06 end ((+‘\’/2)) 4%43 12855 | 561
| (-ve) -167.2 (ve) | -91.93
4 mid (rve) 360.63 259 1.4 beg el 163 146.76 6.62
: .| (-ve) -1.6
end ((+“”Z)) igg:g 303 06 10 |mid e | 681 | 841
: A48 (ve) | -85.41
beg ((+\"’Z)) 443-22 662 8 end T 453 | 12853 | 662
> : (ve) | -64.16
2 | mid ((+‘\’:i)) -39?32 572 15 sl
: | (-ve) -1.68
ond |C8) s ; 1 mid T 282 1693 | 18.24
(+Ve) -449.96 ('Ve) -115.25
b (-ve) -105.28 o 23 end (+ve) | 17.37 119.1 33.64
9 (+ve)| -12049 ' (ve) | -2.08
beg ; 43.56 0
6 |mid (("’e)) 212808 51 8.3 (ve) | 345
+ve 0.04 | (ve) -5.88
ong LEVE) 00| oo . 12 \mid e a60s | 2% J
(+ve) | -129.49 ) (-ve) | -27.08
end 86.35 0
be (-ve) 72.23 236 135 (+ve) | 0.82
9 [(+ve) | 32154 ' beg [0S 3024 | g9ec | 479
| (-ve) -0.09 (+ve) 1.14 ’ )
3 mid 87 13.5 (-ve) -0.49
(+ve) 12.23 13 mid : 13.2 4.3
(-ve) 72.23 (+ve) 39.66
end : 236 13.5 (-ve) | -25.95
(+ve) | -321.54 end 69.33 4.71
(cve) | -159.87 (el IR0
Sl beg ((+“’,2)) ':;5635 10098 | 10.9
| (ve) | -19.31 :
e -2.98
6 M s e L 68 14 | mid ((+“’,‘Z)) e | 1368 | 1245
(ve) | -103.24 e 65.22
end (+Ve) 571 41.82 13.43 end (+ve) 0 115.01 10.9
(ve) | -94.85 (ve) | -56.99
ol e e e beg ey T o5a | 12985 | 1558
.| (-ve) -6.27 .| (-ve) -3.05
7 mid vy | 385 29.49 112 15 mid T aa | 119 | 129
(ve) | -87.07 (ve) | -35.34
end ve) | 3492 74.97 8.44 end o T 471 9069 | 1558
i -129. (-ve) | -146.09
g |Dbeg ((+“"Z)) 12?7?6 156.03 | 20.74 15 e s e
mid | (ve) | -229 | 1917 | 39.97 mid | (ve) | -211 | 8284 1.52
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(+ve)| 6334 (+ve) | 3431
end ((+“’,2)) 111223 311 | 167 end ((+“’,‘2) :322527 35.29 | 968
beg ((+\‘:’Z)) :44: 2685 | 2211 beg ((+‘\I:Z)) 13@73117 14584 | 1099
17 |mid ((+“’,‘2) 523233 6225 | 17.33 25 | mid ((+“”Z)) :::93 5716 | 649
end ((+“”2)) 1:233 4316 | 127 end ((+“’,Z)) 77::51 86.69 | 1099
beg ((+“”Z)) 217;11 02 | 0 beg ((+“'2) :::11 5573 | 0
18 | mid ((+“’,‘2) 3:;‘:)1 18 | 0 2% |mid ((+‘\’:Z)) ;';’14: 4 | 0
end ((+“’,z)) '2;':6 8031 | 0 end ((+‘\I,Z)) g 6368 | O
beg ((+“’,‘2) :9525 10667 | 0 beg ((+“”Z)) g 84.61 0
19 | mid ((+“’,2)) 4‘;‘;‘; 118 | 0 2 | mid ((+‘\’:Z)) :::: 6687 | 0
end ((+“’,Z)) g 7502 | 0 end ((+‘\’,ee)) 1%221 909 | 0
beg ((+“’,Z)) g 15344 | 0 beg ((+“’,Z)) 45;88 9032 | 889
20 |mid ((+“'I‘2) 83652 11268 | 0 28 | mid ((+‘\’/Z)) ;::; 544 | 1268
end ::\’3 2511:4 2135 | 0 end ((+“’,‘2) 1:7135 5193 | 521
beg ((+“”Z)) 314;55 12375 | 797 beg ((+“"Z)) 31228 14054 | 1273
21 | mid ((+‘\I:Z)) 421‘; 802 | 162 29 |mid ((+“’,Z)) ::73: 3758 | 7.8
end ((+“’,Z)) 1915371 107.95 | 797 end ((+“’,Z)) 232543 189 | 1273
beg ((:\:’Z)) 2;;:9 2636 | 0 beg ((+“’2) :71:63 9068 | 6.8
2 |mid ((+“’,‘2) 82215 1015 | 0 0 | mid ((+“’,ee)) 21:12 w2 | 18
end ((+“’,‘2) g 15823 | 0 end ((+“'IZ)) 7751079 5085 | 6.88
beg ((+‘\’,Z)) 7;232 65.45 | 9.89 beg ((+‘\’:Z)) 1118::: 12334 | 127
23 | mid ((+“’,Z)) 11;:; 7719 | 989 3N | mid ((+“’,Z)) ::17: 062 | 127
end ((+“"Z)) :f:: 8689 | 987 end ((+“”Z)) 3:2612 5445 | 127
u | beg ((+“’,Z)) f:f: 86.63 | 1339 0 [P ((+“”ee)) 1;1827 12249 | 65
mid| (ve) | -18.16 | 5061 | 149 mid| (ve) | 2744 | 5159 | 553
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(+ve) | 48.85
end ((+‘\’:i)) 11(1)’,18;)72 8041 | 65
beg ((+‘\’/2)) 11::74; 13671 | 9.1
B | mid ((+‘\,:Z)) ;8252: 6582 | 862
end ((+“’Ii)) 3220985 10445 | 91
beg ((+“’,‘2) ;343:5 13555 | 855
3% | mid ((+‘\IIZ)) 2‘:217 8043 | 815
end ((+‘\’:i)) 1114::? 11284 | 855
B |
3% | mid ((+‘\I/Z)) :62(:11 2022 0
end ((+‘\I:Z)) :213 5868 | O
beg ((+‘\’,ee)) 72115 1057 | 0
% |mid ((+‘\’/ee)) 1':2"‘3:6 74.01 0
end ((+“’IZ)) 21396;4 20046 | 0
beg ((+‘\I:Z)) 31:;: 9297 | 632
37 |mid ((+“’,2)) :ﬁ: 5737 | 632
end ((+“’,3 ‘;3127 26 | 276
beg ((+“'Ii)) f:f: 6229 | 54
3% | mid ((+“’,2)) 13;58‘; 2469 | 632
end ::\’;2) ::;75 2136 | 54
beg ((+“'Ii)) 3555:‘? 6011 | 7.12
39 |mid ((+‘\’/2)) 1:)752 2024 | 585
end ((+“’Ii)) 53:;34 253 | 112
w  |Pe ((+‘\IIZ)) f:; 68.68 | 6.82
mid | (ve) | 593 | 3699 | 6.2

(+ve) | 13.84
end ((+‘\I:Z)) :56;’11 502 | 682
beg ((+‘\’/i)) ;4524 6583 | 5.1
N |mid ((+‘\’/2)) 22223 1773 | 1515
end ((+“’I‘:)) 37;05: 3029 | 511
SE Ay
2 |mid ((+‘\I/Z)) 7‘;22 1104 | 484
end ((+“’,z)) 1237822 8831 | 69
beg fliﬁ 1';_'179 1602 | 0
8 |mid ((+“”?) ng)i 121 0
end ((+“’,‘2) 285‘;7 877 | 0
beg ((+“’,‘2) f;f: 4559 | 7.53
# | mid ((+“”2)) 221':]2 119 | 261
end ((+“’,z)) 153;3 313 | 153
beg ((+‘\I,Z)) 12::: 3834 | 491
45 | mid ((+“’,‘2) 13:2 898 | 3.5
end ((+‘\I/2)) 1222;17 191 | 491
beg ((+“’,‘:)) 13::18 B34 | 300
46  |mid ((+“’,‘2) 2:)32 995 | 639
end ((+‘\’/Z)) 14:3: 3348 | 3.0
beg ((+‘\’/z)) 22‘7;7 6078 | 83
7 |mid ((+“”Z)) 235:;; 1367 | 343
end ((+“’I?) 22561 381 | 83
o | ((+‘\’/2)) 12262‘29 10329 | 136
mid | (-ve) | -6.05 24.15 13
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ol il 8 (S

Beams Sec (cm) Destance | As Top | As Bottom | Transversal As

B h (mm)

beg 7 @ 18 3o 18 144

B1 30 70 mid 30 18 50 18 205
end 7 @ 18 30 18 144

beg 40 18 30 18 144

B2 30 70 mid 3@ 18 30 18 160
end 3o 18 30 18 144

beg 3o 18 40 18 144

B3 30 70 mid 30 18 50 18 205
end 7 0 18 30 18 144

beg 6 o 18 30 18 170

B4 30 70 mid 302 18 30 18 250
end 3o 18 50 18 180

beg 30 18 30 18 200

B5 30 70 mid 3@ 18 30 18 300
end 3o 18 30 18 200

beg 50 18 30 18 144

B6 30 50 mid 3@ 18 410 18 155
end 50 18 30 18 144

beg 30 18 30 18 200

B7 30 50 mid 3o 18 30 18 300
end 3o 18 EXZRT: 200

Ciga gl e smndl g B maled Jgoa
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¢l Jall Lgta Riiiel] alg gyl g.uhywﬂa;_;M'l wd.d'l Jgea g el Jaaa Fe'= 25 Mpa

(LS Leatlas S N 3 pss Letle o530l 5 Jlaal 5 5) Fy= 280 Mpa
Mu
b
Beam (KN.m) Vu (KN) As B (mm) | h(mm) | @ bar(mm)
Top -23.75 4014
o Bottom 13 77 ' 4014 250 500 08@220
AS min bl Ay sl Jegad j€05 5053 380550 381 e el

S s — T R BT BT e g o =
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Fc'=40 Mpa

Fy =420 Mpa

T CelAed Zowipd Crerpka Paomresas 500

- T W
1

T T
10.0 18.0

{67 [ eoioin 1z (14

T T T T
200 250 30.0 35.0 40.0 - 450

(18517 (180ima ) (22804

R Y i
1 Asbrralt dalio - i i . ;
= o ow 7 T . B 10 158 4 i T
SremE-s CCa HE 7.35 -M'm e T : g —Fﬁ
T A e Il | pop-100.41 g5 -2{]7.]15 474 g t .88
Pl - T 232" 2 -3.28 - 040 |-
e - R T PRI S O ST REY
i -k 136 gy 235515 (g33 2.6 1
Dhpheeriati i | | 153420 qas 005 -122 -
Actatines - R - L -299;
50l macizas 6 r -2584 1Ry -q Ta-1=0 ?1?}5 A
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+» Data-:
fe =40 Mpa

fy =420 Mpa & f,, = 280 Mpa

% Section properties:-

e L=3300mm
e b=500mm
e h=1300mm
e Cover of concrete = 40 mm
e Assume O =22mm and ¢0s = 10mm
[ sty [ Name [ Forcesand moment |
P, (KN) 12406.6
M, 758
Vb 121
V, (KN
u (KN) Vo 527

s Check for - column :-

MZ<01H
p_ =0

u
My 7581000
P,  12406.6

Mz B 1159 « 1000
P,  12406.6

=61.1mm< 0.1x1300 =130 mm

=93.4mm>0.1+«500=50mm

soitis beam — column

s Check slenderness :-
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kl 12M
u 34 1

r M,
where: — M, =758 KN.m , and
M; =1159 KN.m
r=0.3h=0.3x500=0.15, and k=1, and [, =3.3m

<40

kl, 1+3.3

o015 >
12 +542.6
~“~“sgsa %9

7.59 <22.9<40 soitisshortcolumn

< Design .-

Pu,,, =9 x%x0.8(0.85 X fc'(Ag — As) + fy X As
Assume minimum reinforcement,p = 0.0 so
As = 0.01 %500+ 1300 = 6500 mm2

@ for compression = 0.65
Pu,,,. = 0.65 X 0.8(0.85 x 40(500 x 1300 — 6500) + 420 X 6500) x 1073
= 12796.6KN

Pu < Pumaxthenusep = pmin
_h—-2cc 500+ 2(—40—-22-10)

Y h 500 =071
Pn = 12406.6 _ 19087KN
"="065
Pn 19087 x 103
Kn —0.734

~ fc’bh 40 x 1300 x 500

Rn=K xe—0734x93'40137
n= n h— . 500 .
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From interaction diagram :

88 ACI DESIGN HANDBOOK—SP-17M(09)

COLUMNS 3.5.2 - Nominal load-moment strength interaction diagram, R65-520.7

1.6 g . -
b INTERACTION DIAGRAM R65-520.7 & _
s f.=65MPa P .
f,= 520 MPa ® 8
14 _:\~—~~ i . I e
1 o, =008 @ : ®
';
— I - P-
b
] V

< :
_> 08 | — ~ .
.- - 1L,=0 1
& q
o
": L
' - SEEEER U = =
0.6. = ]
04'__7___ o.so
0.75 4
E .
0.2 |- ¥
: 1.0 1
it
00-....1. ] SR o ¢ e " g k-2 ey B |

0.000 0.025 0.050 0.076 0.100 0.125 0.150 0.175 0.200 0.225 0.250

R,=P,e/f'_Ah

p=1%
As = 6500 mm2
6500 ,
As = 5————=18 022 ,6 for each side
3.14 9

+» Check of spacing :-
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40mm
h-2x+c.c-2+dbt—n=xdb 1.5mmdb size
S = 1 = 4
n- 3 maaggregate size
40mm
500- 2%40-2+10—6 22 =
S= — —236.4>{y>FEET33MM oy

§* 25 =33.3mm

9 BER SIDE S = 137.25

0.1X fc'xAg=0.1x40x1300 % 500 =2600000N =2600KN

Pu = 12406.6KN > 2600(limit), the member will act as a beam-column with
the effect of axial load included .
For Mb = 1159KN.m

22
h =1300mm,b =500mm,d =40 + 10+7= 61mm

500
d =500—-61=439mm,d" = 5 61 = 189mm

As = As' = 10022 = 3801. 3mm?

My 1159%10"3
 p  12406.6

Find Cd :-

. _ 600xd _600x439
> 600x fy 600 x420

=93mm < d = 436mm

€x

1.04

Find Ab
Ab=0.85%233.6=198.5mm

!

Check : fs' = 600 x 2 —600><(233'6_61)—44332M
eck: fs = c |~ 233.6 ) roeostap

Since fs'> fy, use fs' =443.32 Mpa
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Calculate (eb) to know if tension controls or compression controls. In order to
simplify the solution, the steel bars on the other faces will be ignored.

P, =0.85fc’ Xxaxb+As'(fy—0.85X fc') —As X fy

P, =0.85%X40x233.6x0.85 %1300+ 2600 x (420 — 0.85 x 40)
—5541.8 X 420) x 1073 = 7452.4KN

d—a

Mb=Cc( +d”)+Cs(d—d’—d”)+T><d”

Cc=0.85%Xfc"xaxb=0.85x%x40x198.5 % 1300 =8773700N

T = As X fy = 3801.32 x 420 = 1596546N

Cs = As’ x (fy — 0.85fc’) = 3801.3 x (420 — 0.85 x 40) = 1467301.8N
<436 —198.5

Mb = {8773700 X + 186) + 1596546(436 — 61 — 186)

+ 1467301.8 X 186} X 107% = 3248.4KN.m

_3248.4 x 10°
~ 7452.4

Assume compression controls, and assume compression steel yield (fs’=fy).
We can use the cubic equation found as follow :-

Aa3 + Ba2 + Ca+ D =0 ,where :-

_0.85Fc’'b _ 0.85 %40+ 1300
B 2 B 2

= 435.9mm > e = 53 So,Compression Controls

= 22100

h 500
B=0.85Xfc'"xbx (e—i> =0.85x%x40x 1300 x (53 _T> = —8707400

h h
C=As’><(fy—0.85><fc’)x<e+§—d)+600><Asx(e+E—d’)

500
C =3801.3 x (420 — 0.85 x 40) x (51 +T — 4-36)

500
+ 600 x 5541.8 x (53 + 5 61) = 515886162

h
D=—600><As><<e+i—d’>><ﬁ><d

500
D =—-600 x 3801.3 X (51 + 5 61) X 0.85 x 436 = —2.9574591552 x 10!
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Applying in the equation :-

22100 x a; — 8707400 X a, + 515886162 X a — 2.9574591552 x 10! = 0
A= 430 after trial a=411.34

C=483.9mm .

(steel on both faces under compressive stress)

+ Check yielding of As’ steel as assumed:-

483.9

It means that steel here does not work as tension, but it works as
compression.

As': fs' = 600 x c-d —600x<483'9_61>—5244m
s:fs' = c )~ 483.9 ) 2erMpa

d—c 431 —-483.9
As:fs=600><( p >=600><< >=—65.6Mpa

Note that fs'> fy ,so use fs'= fy = 420 Mpa as assumed

Now, Pn=Cc + Cs —t
Cc=0.85%Xfc'xaxb=0.85x%x40x%x411.34 x 1300 = 4545307N
Cs = As' x (fy — 0.85fc’) = 5541 x (420 — 0.85 x 40) = 2138826N
T=As X fs =3801.3 Xx —59.4 = —225797.22N

Now ,Pn, = 4545307 + 2138826 — (—59.4) = 33346.882KN

Mu = 33346.882 x 53 X 1073 = 1767.4

@Pn = 0.65 x 33346.9 = 21675.5KN

@Pn > Pu.............it's ok

+ Design for shear :-

Jre

6

* bw * d)

VC = (1+0.07 * (%’))(
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* 1300 * 1478> x* 1073 = 4731.4kN

12406.6kN * 1000) V40
500+ 1300 6

VC=<1+0.07*<

Moreover: gVe=0.75 »4731.4= 3548.55KN > Vu = 121KN

Use minimum ties as required
-1 AN il J5EN) cuua da jal) ddkatal) o

L 3300
L, = (max of) h = (max of) 1300mm
450 mm 450 mm
Therefore,L, = 1300 mm
b/4 500/4 =125mm
Smin = (min of) { 5¢ = (minof) {5 *x22 =110 mm
So 150 mm

Therefore, S = 125 mm
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— 210@125mm
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B H My N Qy Qz Mz
¢1 2 7804 | 21T22 | 5232 | 14722 P5+4*1.00+ -1159.05 | 12664.15 121.38 | -527.72 | 758.3 |4T107@46
C2 1396 | 3178 | 9722 | 8639 | 23722 25+4*1.00+ -292.86 | 9870.97 | 339.03 | -409.47 | 1229.01 AT10 7@46
C3 1 3M3 | 9722 | 10741 | 29722 25+4*1.00+ -298.95 | 8186.48  336.34 | 112.31 | 799.51 |4T105@58
C4 3 634 2122 | 1366 | 4722 0.85+321.| -843.23 | 227762 43.76 | 317.06 | 2439 |4T105@58

93 9 ) gl (e Baas ) il 8 Jalad clily J gaa

Fc'=40Mpa Fy=420 022
Fy=280 @10
Column| B(em) L{em) H(m) As(L) As(B) | S(mm)
C1 500 1300 32 (12022 4@22 | 176
C2 500 1300 32 | 16022 4022 | 1M
C3 450 1200 32 (10022 4@22 | 176
C4 400 1000 32 |70 | 3822 | 176

g3 9 1) gali g (a Baas V) il g8 ananall  gaa
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: (Uhsal) A a9l Bass
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i
F
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LF
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i
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| | Fz=81.09 i | i .
SiEd == .. T—h = . .
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[ Fz=61.14 | [Fz=117.42] | L [Fzm2 | L [Fz=121.1B ] | [Fz=121232]| | | Fz=63.22
4o 4 : : d I R 4 I L [ '
Fz=6634 | . . [Fz=e584] . | | ! [Fz=e582
[ Fz=32.86 | [Fz=s308] | [Fz=65.99] vttt [Fzee5.93 | | [Fz=64.57 | E
I j R R L ; I ;
S S O R [Fzess] | [Fzesco] |

21.15

2mmns

234

o
m,

-22.21




A5LESYI duwdigl! ,_gc sl §9 s

paziaa Lgasanal (S &gy g ) gali g (a (e = gt — pg38) (s sl i) asd 34 3
(Asmin)

54l e S0 g gl i g g s i g Fe'= 25 Mpa

(S Ly LS & psa e o el 5 s ) Fy= 280 Mpa
Column| B(em) L(em) H{m) As(l) As(B) | S(mm)| Pu(KN) (KTium) Vu(KN) | @ bar (mm)
COU L 20 | 00 | 32 | 4014 2l14 6 | 112 | U 5| 08@200 mm
AS i el ooyl o s 81500 0 ) o el

0.50 m

28@200mm
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Fc' =40 Mpa Fy =420 Mpa t=300 mm
iy - e x [ T T T T T T )
1{] GI 15.0 250 300 350 40, CI 450
T Dwlded Touipd Cmrpks Paoanesas 500 T — - - ~ -, -
D103 (@607 8eroin J1ay (aex7 (80m0) (22804
e Wikl i E E q
Aekriwd s dielicn i i i = =
oot --..-&_% o — = ¥ T— A ]as e ----_,__P:,,vg_
R o | ot 528 11‘4;? L e l“ aar s ge]
[Pl 2975 F.42 313‘3 078525 erz-100.41 554 20115 474, 0 -TH [ -28.38 e
Maerls - H T 433 -3 B4 -3.28 040 | P el
p— L L "3'39..“] .rgmzw B g 158" S0 g0 AT g5y 362286 -
Sheerfoncs-Q = 4 L 7B 136 235 545 154
fepbeenate e R i . B R FE Y o gl T T 2
:;I:::_‘r;_( -L r BLEH ) . -2584 1Ry o4 Pe-1m0 2305

I mw{ﬂwn’ﬂhz 2awl -

: B e i -39 35 ao1ise 34 aar 2R T3
| 2 BEArsD TDET 0 088 o

|Oymer vew sk sl sl shmpeaye) n?Tzn.z 1.313 202 -150

Help 1 3165 E
LT 248 407 520 5_220'55 414 i . a5
L. = y 7E1:L.1 avs - 119 FE 230 © 3ep '}'}X 484 7 I =l B ':;!'g ______ R ]
2l :r—'fzm—h'}s““'“—rﬂ_ g T EESEAT A LU m‘“’—m—'ﬂf 58
00474 ';Ers = : AT e T H11

L4 BT () SR A ) Aatomatic drection
- o o .l5nCases:5{UIT)
NRx (kN) MRz (kNm) TRy (kN)
123/ 67156717/ 13 (C) (SRSS)/ 7064 4924 04 641.94>>
123/ 6716-6717/_5 (C) -11040.21 -639.80 -782.01<<
159/ 6433-6432/ 13 (C) (SRSS)/ 155.82>> 14087 58 886.33
159/ 6433-6432! 5 (C) -16717.75<< -1621.14 -1049.98
159/ 6433-6432/ 13 (C) (SRSS)/ 155.82 14087.58>> 886.33
159/ 6433-6432/ 21 (C) (SRSS)/ -141.34 -13326.87<< -838.01
159/ 6433-6432/ 13 (C) (SRSS)/| 155.82 14087 .58 886.33>>
159/ 6433-6432/ 5 (C) | -16717.75 -1621.14 -1049.98<<
175/ 6811-6813/ 20 (C) (SRSS 61.18>> 321924 539.10
175/ 6811-6813/ 5 (C) 9523 44<< 51209 _762.26
175/ 6811-6813/_ 13 (C) (SRSS)] 59.88 3270.50>> 548.38
175/ 6811-6813/ 21 (C) (SRSS)/ -51.01 -3095.22<< -518.88
175/ 6811-6813/_ 13 (C) (SRSS)/ 59.88 327050 548.38>>
175/ 6811-6813/ 5 (C) | -9523.44 -512.09 -762.26<<
211/ _6907-6909/ 20 (C) (SRSS) 49.55>> 1895 91 442 32
211/ 6907-6909/ 5 (C) -8007.79<< _397 39 754 07
211/ _6907-6909/ 13 (C) (SRSS)/| 48.36 1921.75>> 449 92
211/ _6907-6909/ 21 (C) (SRSS)/| -40.84 -1819.66<< _425 74
211/ _6907-6909/ 13 (C) (SRSS)/| 48 36 192175 449.92>>
211/ _6907-6909/ 5 (C)/ | -8007.79 -397.39 -764.07<<
247/ 7003-7005/ 20 (C) (SRSS)| _ 37.27>> 956 18 339.96
247/ 7003-70056/ & (C) 6492 41<< 29188 75533
247/ 7003-7005/ 13 (C) (SRSS)/ 36.22 961.97>> 34569
247/ 7003-7005/ 21 (C) (SRSS)| _30.16 912.14<< _327.20
- 247/ 7003-7005/ 13 (C) (SRSS)/ 3622 96197 345.69>>
B 247/ 7003-7005/ 5 (C) -6492. 41 -291.88 -755.33<<|
283/ 70997101/ 20 (C) (SRSS)/ 24.44>> 65338 226.09
283/ 7099-7101/_5 (C) -4976.82<< 19023 771.92
283/ 7099-7101/_ 13 (C) (SRSS)/ 2356 655.77>> 220 68
283/ 7099-7101/ 21 (C) (SRSS)/| 1004 -620.25<< -217.56
283/ 7099-7101/ 13 (C) (SRSS)/| 2356 65577 229.68>>
283/ 7099-7101/_ & (C) | -4976.82 -190.23 771.92<<|
319/ 7195-7197/ 20 (C) (SRSS)/ 11.10>> 783.00 116 .60
319/ 7195-7197/ 5 (C) -3460.82<< 6824 -808.05
319/ 7195-7197/ 13 (C) (SRSS)/ 10.42 793.45>> 117.98
319/ 7195-7197/ 21 (C) (SRSS)/ —7.48 748 68<< _111.96
319/ 7196-7197/ 13 (C) (SRSS)/ 10.42 793 45 117.98>>
319/ 7195-7197/ 5 (CV -3460.82 -68.24 -808.05<<
355/ 14825-14826/ 13 (C) (§ 4.00>> 74307 166.16
355/ 14825-14826/ 5 (CV -1922.81<< 105.61 -1056.97
355/ 14825-14826/ 13 (C) (§ 400 743.07>> 166.16
355/ 14825-14826/ 21 (C) (S 195 —701.67<< -156.82
355/ 14825-14826/ 13 (C) (§ 4.00 74307 166.16>>
g 355/ 14825-14826/ 5 (CV -1922 81 10561 -1056.97<<|
\Values )Envelope { Global extremes [ Info/

Ciga 9 gl (e el Gloas Ao i) J gan
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(S9ed) bk g i (§ Y| o)y umtmadiad T 9wl

Fc= 40 mpa

Fy =420 mpa

Pu=16717.75Kn Vu=1050 Kn M3= 14088 Kn.m

Hw =35200 mm Lw=5500 mm Hw=3200 mm Tw =300 mm

1. Check

e CheckVn< 0.85,/fc" *hx*d

Vu 1050

Vn=E = m = 1400 kn
0.66 *\/fc' *h+d =0.66* (0.3%0.8 *5.5%1000) /40 = 5509.9 > Vn

c,wﬂ_'u bﬁ.&.“
IF need one or two curtains :

Use tow curtains if Vu > 0.17 x Acv x4/ f¢

1050 < (0.17) * 5500 * 300 * V40 * 10 = 1774 kN
ButT =300m

Design lateral force (shear design) : -

Vc=0.17 * Avc * |/fc =

0.17 * 10 *0.8* 5500 *300 * V40 = 1409.2 Kn




4Ly duwigll § zyd! 9 ine

Horizontal reinforcement for middle

ve=22— 1050 _ 1400 kn
0] 0.75

-3
_ 2xAvsfuxd _  2xm+12+420%0.8+5500

Sh = 1194.3mm
Vs 1400+1000
tE ) (o ABEYY Adlical) (4SS g
Lw _ 3500 _ 1100mm
S = min of > >
max 3b =3 300 =900mm
450 mm

Check :p used :

2+Av 2%0.25x122
ph = = = 0.00167 < 0.0025 Ok
Sxb 450%300

ph = used 0.0025

2+0.25+122

0.0025 = “—oo—

=S$S=96 mmuse J 12 /face
geleill dolas ay U L glia (pa asal)

Check: dVn>Vu:

@ Vn = (ac *A *1/fC+p* fy) Acv

A =1.0 for Normal Reinforcement concrete .

Hw

ac =0.25 for <1.5

Lw

Hw
ac =0.25 for — < 2
Lw

Hw _ 352 =6.4 useac=0.17 , =0.75
Lw 55

-y
@Vn=0.75% 300 * 5500 (0.17 +1.0+v40 +0.0025 +4-20)*10 =2629.9 kn>Vn

=5509.9kn Ok
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Vertical reinforcement for middle :

pv =0.0025 +0.5(2.5-hw /Lw) (ph -0.0025)
0.0025 +0.5 (2.5-3.2/5.5) (0.0025 -0.0025) = 0.0025 ph=0.0025 —> Ok
Using @bv = 12mm

_2:Av __ 2%122 x0.25+1

S =
pxb 0.0025 %300

= 301.5 =300 mm

tw _ 55% = 1100mm

5
3b =3 %300 =900mm

Check Smax : - Smax = min of {
450 mm

Ues @12 @ 300 mm

Combined Axial and Moment design

— Pu>0.1*fc*Ag beam - column

Pu= 0.1*40*5.5%*0.3*10 =6600< pu=16717.75 kn beam -column

Check Vu < 5Vc

5*0.17 * Acv * \/f'c = 5% 0.17 (0.8 * 5.5 * 0.3 x Y40 * 1000 =1

=7096.1 > 1050 kn

14088
16717.75

=0.84269<0.1+x55=0.5

e =22 01xLw=
Pu
- Find stresses at farthest fibers

if : fc =

+ ? > 0.2 f’c use special boundry element.

>
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.
5500
_16717.75x103  14088%10 (

)
. 2 — —
fc=—0oms00 — T (300152500) =194 mpa > 0.2*40=8—> 0Ok

use special boundary element

Design for Flexure and Axial force :

Pu _ 16717.75+103

Pn :E T = 25719.6 kn
Mu 14088
n=——-=- = 21673.8 kn
4] 0.9

From interaction diagram :

p =0.002
As=p*h*b =0.002 * 300 * 5500 = 3300

As _ 3300

No of Bar :E _%*1_62 = 16.4~ 17 = 18 bar Ues 18 & 16 / face

Boundary length :

€
Le = max { 2
c—0.1Lw
a Pu+Asxfy 16717.75 +103+3619.1+420
C=— Q9= —""" = =1788 mm
B 0.85+fc’xbw 0.85+40%300
a 1788
C=— = —— =2103.5mm
B 0.85
2003.5 __
Lo max{ > = 1051.75
1051.75—-0.1 «* 5500 = 501.75 mm

Take LB 1051.75 mm

But 2*Lb=2*1051.75 =2103.5
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And (Lb ( max)=0.25* Lw

So use Lb =0.25 *5500 = 1375 mm

Transverse reinforcement:-

S=minof{ 6+«Db =6+16 =96 mm
0.25+t =0.25+300 = 75 mm So $=100mm
350-Hx c .
So =100+ < 150 Hx = - Between cross ties.asumm hx = 150

Use @10 @ 100 mm

The minimum area of hoops As in Both direction of Boundaru Element
section in transvers direction

Fcr 40
Ashl =0.09 *s*bcl* E = 0.09 = 100 ( 300 — 40 ) 220 =222.8 mm? Use 3 @ 10 need cross tie.

Use 1 @ 10 stirrup & 4 @ 12 cross tie.

In longitudinal direction

!

Fc 40
Ash2 = 0.09 * S*(Lb - C) — =0.09 * 100 ( 1501.75 -40 ) * = 867.2 mm?
Fy 420
Ues 1210
212@220 mm/Face 012 2?0 mm/Face 10928 Face ©12@100 mm/Face

\{ 10028 Face

=3 s... 21 P
—stimups ©10@70 mm/Face -«g‘::: \ ,\/ '“z“i\ g:

©12@220 mm/Face stirrups ©10@ 100 mm/Face
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inputs
fe=| 40 |Mpa
fy=| 420 [Mpa
bar diameter db:
vertical center=| 12 |mm
horizantal=| 12 |mm
hoops=| 10 |mm

wall No story NO (thick) mu (length)nry height(rll height(n Hiface Vifase <l Lb(mm) Bb(mm) Boundary S (mm) use As (long) use As (trans)
W1 1 300 5500 3200 35200  @12/300mm  @12/300 mm @10 1100 00 200025 75 1910 910

W2 1 300 4300 3200 38400  @12/300mm  @12/300mm @10 850 00 10@25 200 1910 3210

W3 1 300 1900 3200 38400  @12/300mm  @12/300mm @10 380 00 den 75 1010 3810

Esaa) gl o gl ol s Shyg B maledd J oo
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Sl Ao b9 piva ‘ag.@&)ﬁjjﬁbuga SJécé,éfJJ«id//JAgﬁ'r«JM/ °
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3.2
N fri =—=2
umber of rises 016 0

20
Number of rises for one flight = 3= 6 <12 OK

Minimum thickness= Lo 0.20m
20 20

assume thickness(ts) = 200 mm

0 = tan~'(160/300) = 28.07°
(Flight) ) e Jlaa¥) Y

txyc 0.2%25
cosf coS 26.57

Own weight of the flight =

= 5.6 kN /m?

Finishing Load: 2 kN /m?
Live Load: 4.79 kN /m?

(Landing) awdl Je Jla¥! :Lals
Own weight of the landing = t * yc = 0.2 * 25 = 5 kN /m?
Finishing Load: 2 kN /m?
Live Load: 4.79 kN /m?

:JlaaY) S g3
Wu(Flight) = (1.2DL + 1.6LL) = (1.2 * (5.6 + 2) + 1.6 * 4.79)

kN
=16.78— »>>»> 16.78+ 1.4 = 23.5 kN\m
m

Wu(Landing) = (1.2DL + 1.6LL) = (1.2 *(5+ 2) + 1.6 * 4.79)

kN
=161— >»>>» 16114 =225kN\m
m
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G sl e D) e il g 0 g el
Mu =46.22 kN.m
Vu = 46.08 kN
Design of Reinforcement:
Reinforcement in the main direction (long):
As x fy
Mu = ¢ * x AS * (d — )
¢x1y 1.7+ f'c*b

As * 280
1.7 * 30 « 1400

46.32 * 10° = 0.9 * 280 * As * (172 — ) — As = 1096 mm?
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Asmin = 0.0018 * b * t = 0.0018 * 1000 * 200 = 360mm?

Use 6016

140-6%1.6
S=———=26cm.
6—1

Check Maximum Spacing:

Smax=3*t =3%20 =60 cm.

S<Smax Use 6016 @26 cm .

Reinforcement in the short direction:

¢ > (00hs  ={0.0018 x 1000 X 200 = 360 mm?

0.2 X 1096 = 219.2 mm?2
v AS,;n = 360 mm? Use 5010/m’

100—-5%1
5-1

Check Shear:
Vu = 46.08 kN

S =

=23.75cm < Spmax Use 1010 @ 23.75 cm..

PVec = 0x0.17x+Fc xbxd = 0.75x0.17 xv/30x 1000 x 172x 1073 = 120.12 kN

@Vc > Vu Ok The shear is safe.
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Ailuay (A0 1) ool 2508 A Wal AL Uiabg (t = 1 m) ASlasss gl a3 (sl 4 Jary Lish
(1 m)
e Fc'=40 Mpa, Fy = 420 Mpa, t=1m, Sc (Al ciwiat) ="C",
(42l Laglia) = 300 kN/m?
(350 kN/m?) () Juai U 4 1) dagliia ad ) LgSag 4y pll dallae Jany Uad o

< ga 9 ) @Uﬁym\&s (dl.aé\l\ 394)) Jeaa¥) o3k
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:"AL"\J\LASQ\HJ‘)S\@Uﬁ&@ﬂ\dﬁ&éﬁw\i\ygjﬂ&&aawJSQJG&J}AAJ*S\:\SQM °

NAME PKN | POSITION | bmm | hmm | tmm ' dmm | bomm vt | vcd | Gved | dve(KN) | CHECK
Gt 21B8(C)(CQC) | 8950 | EXTERIOR | 500 | 1300 | 1000 | 934 | 7336 | 13868.1| 16008 | 89735 | 897347 | OK
G [ H338(C)(CAC) | 5655 | EXTERIOR | 480 | 1200 | 1000 | 934 | 703 | 13301 | 158234 | 8606.5 | 8606.507 | OK
C4 | 45038(C)(CQC) | 7368 | EXTERIOR | 800 | 800 | 1000 | 934 | 6936 | 131119/ 167618 | 84842 | B84 186 OK

Sl el e Adll) o (51 AR s

ASudia e RVENFLIv Ve

5‘.0 10|.U 15.0 20.0 25.0 30.0 ‘ 35.0 ‘ 40.0 45.0
1023 &6 (7 (8001011 ) (13 14 15017 ) 18figes 14
- o : P n i
A NE
Mo e sl 2o == RN g oxl L M_
o L_ LoL
Y s
i m e
| o E o000
D 208;80'0
48 =R
A :ﬁ!ﬁf;{i\lcnyi':‘le)ciiono -
L (1023 5607 (8001011 ) (13 14 18 ) 17 ) 18',1l4 223 7R
75,0 10.0 15.0 eo Sas .|~ 300 . 350 . 400 CasegrSULT
NS el klo == Ey « > [BE|=|e=
X DIRECTION s o Al prasas
Strips B (m) Moment (kN/m) No Of Bars / (m) REINFORCEMENT / STRIP /' m
P Top+ |Bottum-| Top+ |Bottum- Top + Bottum -
A-AMM&A-A3 6 248 1068 4016 7®16 P10@250mm O10@140mm
A-A2 6 358 1767 4016  1M1d16 P10@250mm ®10@90mm
Y DIRECTION Jsas o Al puassst
Strips B (m) Moment (kN/m) No Of Bars / (m) REINFORCEMENT / STRIP /' m
P Top+ |Bottum-| Top+ |Bottum- Top + Bottum -
B-B1&B-B5 6 1094 2298 7916 | 14916 @10@140mm ®10@70mm
B-B2&B-B4 6 892 1192 516 8d16 P10@200mm ®10@120mm
B-B3 14 360 620 4016 | 4916 D10@250mm ®10@250mm

g2 90 gabin (e Adll) b J g2
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—4@16mm/M*

— 1216mm/M’ — 7216mm/M’
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(ASmin) Aarise Waraual (188 & gag 1) gl (i (Jan aSI) (g St zuiliil) a8 34 &3
Aga lal) ac ) gal) wf‘f‘"ﬂ‘ Al g

qa= 200 Kpa
Asmin = 0.0018*d*1000 =797 4 mm2 fe= 25 Npa
fy= 260 Mpa
COver= 2 Cm
footing NO Column size loads (KN) thickness footing size As
¢(m) h(m) Pa(Working) Pu (cm) L(m) | B(m) | Longe | Short
F1 0.5 0.25 93 122 50 1 06 (6014 | 3014

0.10m 0.50m







