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DESIGN CRITERIA

PROJECT :  tfunlqesiaidin iind1iineu 4u 2

LOCATION : a1a1snnsnusnaluladaisaunea

Fc' = 173 Ksc. (Cylinder strengt at 28 day)
Fc = 0.375*F¢! = 65 Ksc.
Ec = 19010 Ksc.
(SR.24) Fy = 2,400 Ksc. Fs = 05Fy = 1,200 Ksc.
(SD 30) Fy = 3,000 Ksc. Fs = 05Fy = 1,500 Ksc.
n = 10
K = 0.302
i S 0.899
R = 8.830
Ve 0.29"Fcﬂ'5 = 3.810 Ksc. (Beam Shear)
Ve 0.53°Fc’ = 6.970 Ksc.  (Punching Shear)
Live Load (Second floor) = 300 Ksm.
Live Load (Roof) = 30 Ksm.
Concrete = 2,400 Kg./cu.m.
Structural steel Fe 24, Fy = 2,400 Ksc.
Es = 210110° Kse.
STRUCTURAL ENGINEER : 1 WILABUIN ARNEANLR  §21.9662

2 UNEBTTHYLY NIAANRY neL24570




DESIGN STEEL COLUMN Cs2

1 DESIGN CRITERIA

(Fe.24), Fy
Elastic modulus, Es
Axial load, Pmax
Column hight, L
Length eff., K

2 TRIAL AREA OF CROSS SECTION
Assumed, Fa

Area (approximate) A

3 SELECTED STEEL SHAPE

Selected WF

Area, A

4 ALLOWABLE COMPERSSION STRESS

Ce = (2*3.14159 xE/Fy)™"

KL/r

200X200mm.

2,400
2,100,000
19,750
3.50

1

1,320

14.96

49.90
63.53
20

20
8.62

5.02

131.42

69.72

Fa = [(1-0.5(KL/)Fy] / [(6/3 + 3/8(KLIN/Cc - 1/8 (KLI/Ce T

Fa

Load resisting, Prazie

1,116.58

70,937

ksc.
ksc.

kg.

ksc.

sq.cm.

kg./m.
sqg.cm.
cm.
cm.
cm.

cm.

< Cec OK. #

ksc.

kg. > Pmax - 19,750 OK. #




Calculationsheet

PROJECT : d¥wlgodinonu thudu 2

Owner : avdnsARsA eI aasuiizé

Location : WAsfasimaTuladassuma  Engineer :
Beam No : B1
CELLULAR BEAM
Design For Cellular Beam
[ l.Datas For Design ] [ W.Properties Of Steel For Design ]
1.1.0verall Load 0 kg 2.1.Use Steel Grade Fe-24
1.1.End Moment(M,) 0.00 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.2.Middle Moment 31,938.00 kg.-m. 2.3.Yield Strength 2,400 ksc.
1.3.End Moment(M,) 0.00 kg.-m. 2.4.Ultimate Strength 4,100 ksc.
1.4.Max. Shear(V.) 12,775.00 kg. 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 10.00 m. 2.6.All. Shear Stress 960 ksc.
1.7.Lateral Support(Ly) 5.00 m. [ IV.Check Laterally Supported ]
1.8.Coefficient of Cy, 1.00 4.1.Use Laterally Sup. 5.00 m.
[ Nl.Result Of Calculate ] 4.2. Lc = 637.2*b/(Fy"?) 4.53 m.(min.)
3.1.Required (S,.) 2217.92  cm? 4.3. Lu = 1406000*Af/(d*Fy) 13.44 m.(max.)
@ H-Beam _— << Not Enough Laterally Supported >>
Oroean | #90800OMG0  [v] [ V.Allowable Bending Stress(Fb)
5.1.Laterally Supported Is Sufficiently
3.2.Size Of Section H 485 mm. bf/2tf = RN
3.3.Size Of Section bf 348 mm. 437.7/Fy""? = A AN
3.4.Thick. Webl(t , t,) 10 mm. 796.5/Fy"? = KA
3.5.Thick. Flange(t) 16 mm. All.Bending Stress(Fb) e ksc.
3.6.Section Area(A,) 126 cm.? Partially Compact Section
3.7.Weight Of Section 112 kg./m. 5.2.Laterally Supported Is Non-Sufficiently
3.8.Sect. Modulus(S,.) 2773 cm.® Lrt - 106.06
3.9.M. Of In.(l) 67308 cm.* (717*10**Cb/Fy)""? = 55.47
3.9.M. Of In.(l,) 11243 (3585*10"*Cb/Fy)'"? = 124.05
3.10.Rad. Of Gyr.(rmn.) 23 cm. All.Bending Stress(Fb) 1,440.00 ksc.
3.11.Dimeter Cellular 344 mm. [ VI.Allowable Deflextion( A all.) L/360 ]
3.12.Space Hole 516 mm. 6.1.Max. Allowable 2.78 cm.
[ Recheck Allowable Stress On Section ]
1.Actual Bending Stress 1,152  ksc ksc. OK.!
2.Actual Shear Stress 101.64 ksc ksc. OK.!
3.Actual Deflextion 0.00 cm. OK.1(L/360)

CELULAR BEAM (H-BEAM)485x348x10x16x20 SECTION CAN BE USE

485

516

ol == |




CELLULAR BEAM

Calculationsheet

PROJECT : dfurlgeatnonu tRinzy 2
ARssarivaTuladasaumnd

Location :
Beam No: B2

Engineer :

Owner : avdnsARss eI nedagasuivb

Design For Cellular Beam

[ I.Datas For Design ]

[ Il.Properties Of Steel For Design ]

1.1.0verall Load 0 kg 2.1.Use Steel Grade Fe-24
1.1.End Moment(M;) 0.00 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.2.Middle Moment 15,641.00 kg.-m. 2.3.Yield Strength 2,400 ksc.
1.3.End Moment(M,) 0.00 kg.-m. 2.4 Ultimate Strength 4,100 ksc.
1.4.Max. Shear(V.) 12,5613.00 kg. 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 5.00 m. 2.6.All. Shear Stress 960 ksc.
1.7.Lateral Support(Ly) 0.00 m. [ IV.Check Laterally Supported ]
1.8.Coefflcient of C, 1.00 4.1.Use Laterally Sup. 0.00 m.

[ Nl.Result Of Calculate ] 4.2. Lc = 637.2*b/(Fy") 4.53 m.(min.)
3.1.Required (S,_,) 1,086.18 cm.? 4.3, Lu = 1406000*Af/(d*Fy) 13.44 m.(max.)

L — << Enough Laterally Supported >>
OlBeam  L185x348x10x16x20 v [ V.Allowable Bending Stress(Fb) ]
5.1.Laterally Supported Is Sufficiently
3.2.Size Of Section H 485 mm. bf/2tf = 10.88
3.3.Size Of Section bf 348 mm. 437.7/Fy"? = 11.24
3.4.Thick. Web(t , t,) 10 mm. 796.5/Fy""? = 16.57
3.5.Thick. Flange(t;) 16 mm. All.Bending Stress(Fb) 1,5684.00 ksc.
3.6.Section Area(A,) 126 cm.? Compact Section
3.7.Weight Of Section 112 kg./m. 5.2.Laterally Supported Is Non-Sufficiently
3.8.Sect. Modulus(S,.) 2773 cm.? L/rt = wh
3.9.M. Of In.(l) 67308 cm.! (717*10**Cb/Fy) " -
3.9.M. Of In.(ly) 11243 (3585*10"*Cb/Fy)'"? o ox ok
3.10.Rad. Of Gyr.(rmn) 23 cm. All.Bending Stress(Fb) AHEREL ksc.
3.11.Dimeter Cellular 344 mm. [ VIL.Allowable Deflextion{ A all.) L/360 ]
3.12.Space Hole 516 mm. 6.1.Max. Allowable 1.39 cm.
[ Recheck Allowable Stress On Section ]

1.Actual Bending Stress 564  ksc ksc. OK.!

2.Actual Shear Stress 99.55 ksc ksc. OK.!

3.Actual Deflextion 0.00 cm. OK.1(L/360)

CELULAR BEAM (H-BEAM)485x348x10x16x20 SECTION CAN BE USE

485

516

e |




Calculationsheet

PROJECT : d¥uilgeafneiu iRyt 2 Owner : asdnsARsSaifivenadaasuiant
Location : WwAsfavimaTulafissauwnda  Engineer :

Beam No: B3
CELLULAR BEAM
Design For Cellular Beam
[ I.Datas For Design ] [ ll.Properties Of Steel For Design ]
1.1.Overall Load 0 kg 2.1.Use Steel Grade Fe-24
1.1.End Moment(M,) 0.00 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc.
1.2.Middle Moment 863.00 kg.-m. 2.3.Yield Strength 2,400 ksc.
1.3.End Moment(M,) 0.00 kg.-m. 2.4 Ultimate Strength 4,100 ksc.
1.4.Max. Shear(V.) 1,725.00 kg. 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 2.00 m. 2.6.All. Shear Stress 960 ksc.
1.7 Lateral Support(Ly) 0.00 m. [ IV.Check Laterally Supported ]
1.8.Coefficient of C,, 1.00 4.1.Use Laterally Sup. 0.00 m.
[ H.Result Of Calculate ] 4.2.Lc= 637.2*b/(Fy"?) 1.63 m.(min.)
3.1.Required (Sy.) 59.93 cm.? 4.3. Lu = 1406000*Af/(d*Fy) 7.55 m.(max.)
® H-Beam o << Enough Laterally Supported >>
Orbeam | 175X125%6.5x10 v [ V.Allowable Bending Stress(Fb) ]
5.1.Laterally Supported Is Sufficiently
3.2.Size Of Section H 175 mm. bf/2tf = 6.94
3.3.Size Of Section bf 125 mm. 437.7/Fy""? = 11.24
3.4.Thick. Web(t , t,) 7 mm. 796.5/Fy'"? = 16.57
3.5.Thick. Flange(t) 9 mm. All.Bending Stress(Fb) 1,584.00 ksc.
3.6.Section Area(A,) 25 cm.? Compact Section
3.7.Weight Of Section 23 kg./m. 5.2.Laterally Supported Is Non- Sufficiently
3.8.Sect. Modulus(S,..) 195 cm.? Lirt - R
3.9.M. Of In.(l,) 1705 cm.! (717*10**Ch/Fy) " _ e ek
3.9.M. Of In.(l,) 293 (3585*10"*Cb/Fy)""? - P
3.10.Rad. Of Gyr.(rmn) 8 cm. All.Bending Stress(Fb) sl ksc.
3.11.Dimeter Cellular 125 mm. [ Vi.Allowable Deflextion( A all.) L/360 ]
3.12.Space Hole 188 mm. 6.1.Max. Allowable 0.56 cm.
[ Recheck Allowable Stress On Section ]

1.Actual Bending Stress 442 ksc ksc. OK.!

2.Actual Shear Stress 67.83  ksc ksc. OK.!

3.Actual Deflextion 0.00 cm. OK.}(L/360)

CELULAR BEAM (H-BEAM)175x125x6.5x9x10 SECTION CAN BE USE

175 ‘ 125 .\ /

188

P ek




Calculationsheet

PROJECT : d¥ulsedrineiu tRutiu 2
Location :
Beam No: B4

CELLULAR BEAM

ARsTarimaTulafiansaunnd

Owner : avdnMIRREA I aafLiigé
Engineer :

Design For Cellular Beam

[ I.Datas For Design ]

[ l.Properties Of Steel For Design ]

1.1.0verall Load 0 kg 2.1.Use Steel Grade Fe-24
1.1.End Moment(M,) 0.00 kg.-m. 2.2.Modulus Of Elaslic. 2,100,000 ksc.
1.2.Middle Moment 18,163.00 kg.-m. 2.3.Yield Strength 2,400 ksc.
1.3.End Moment(M,) 0.00 kg.-m. 2.4 Ultimate Strength 4,100 ksc.
1.4.Max. Shear(V.) 7,265.00 kg. 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 10.00 m. 2.6.All. Shear Stress 960 ksc.
1.7 Lateral Support(Ly) 2.50 m. [ IV.Check Laterally Supported ]
1.8.Coefficient of C, 1.00 4.1.Use Laterally Sup. 2.50 m.
[ lll.Result Of Calculate ] 4.2, Lc = 637.2*b/(Fy"? 3.89 m.(min.)
3.1.Required (S,.,) 1,261.32 cm.® 4.3. Lu = 1406000*Af/(d*Fy) 11.67 m.(max.)
® H-Beam << Enough Laterally Supported >>
Orseam 2029048 |« [ V.Allowable Bending Stress(Fb) ]
5.1.Laterally Supported Is Sufficiently
3.2.Size Of Section H 420 mm. bf/2tf = 10.68
3.3.Size Of Section bf 299 mm. 437.7/Fy"? = 11.24
3.4.Thick. Web(t , t,) 9 mm. 796.5/Fy"? = 16.57
3.5.Thick. Flange(t) 14 mm. All.Bending Stress(Fb) 1,584.00 ksc.
3.6.Section Area(A;) 95 cm.? Compact Section
3.7 .Weight Of Section 85 kg./m. 5.2 Laterally Supported Is Non- Sufficiently
3.8.Sect. Modulus(S,..) 1812 cm.? L/rt =
3.9.M. Of In.(l) 38072 cm.* (717*10**Ch/Fy)"? & *hxkk
3.9.M. Of In.(ly) 6240 (3585*10"*Cb/Fy)""? - *ohon ek
3.10.Rad. Of Gyr.(rmn) 20 cm. All.Bending Stress(Fb) EAEE RS ksc.
3.11.Dimeter Cellular 298 mm. [ VI.Allowable Deflextion( A all.) L/360 ]
3.12.Space Hole 447 mm. 6.1.Max. Allowable 2.78 cm.
[ Recheck Allowable Stress On Section ]

1.Aclual Bending Stress 1,002 ksc ksc. OK.!

2.Actual Shear Stress 76.51 ksc ksc. OK.!

3.Actual Deflextion 0.00 cm. OK.1(L/360)

CELULAR BEAM (H-BEAM)420x299x9x14x18 SECTION CAN BE USE

420

447

. 8




Calculationsheet

Location :
Beam No :

——
CELLULAR BEA

Tl PROJECT : u¥udgoaintneiu i 2
: wisfarimaTuladiasaumna

B5

Owner : avdnsAAsAsIneAd@8asuvnné
Engineer :

Design For Cellular Beam

[ I.Datas For Design ]

1.71.0verall Load 0
1.1.End Moment(M,) 0.00
1.2.Middle Moment 7,831.00
1.3.End Moment(M,) 0.00
1.4.Max. Shear(V.) 3,125.00
1.6.Max. Length(L.) 10.00
1.7 Lateral Support(Ly) 5.00
1.8.Coefficient of Cy, 1.00

[ ll.Result Of Calculate ]

3.1.Required (Sy.) 543.82

® H-Beam

Otgeam | ZBDI0SS®IL
3.2.Size Of Section H 281
3.3.Size Of Section bf 100
3.4.Thick. Web(t , t,) 6
3.5.Thick. Flange(t;) 8
3.6.Section Area(As) 57
3.7.Weight Of Section 49
3.8.Sect. Modulus(S,.,) 711
3.9.M. Of In.(l) 9989
3.9.M. Of In.(l,) 1700
3.10.Rad. Of Gyr.(Tmin) 13
3.11.Dimeter Cellular 200
3.12.Space Hole 300

kg

kg.-m.
kg.-m.
kg.-m.

kg.
m.
m.

cm.

mm.
mm.
mm.
mm.
cm.

kg./m.
cm.
cm.

cm.
mm.
mm.

[ Il.Properties Of Steel For Design 1]

2.1.Use Steel Grade Fe-24

2.2.Modulus Of Elastic. 2,100,000 ksc.
2.3.Yield Strength 2,400 ksc.
2.4, Ultimate Strength 4,100 ksc.
2.5.All. Bend. Stress 1,440 ksc.
2.6.All. Shear Stress 960 ksc.

[ IV.Check Laterally Supported ]

4.1.Use Laterally Sup. 5.00 m.
4.2. Lc= 637.2*b/(Fy"? 1.30 m.(min.)
4.3. Lu = 1406000*Af/(d*Fy) 3.34 m.(max.)

<< Not Enough Laterally Supported >>
[ V.Allowable Bending Stress(Fb) 1]
5.1.Laterally Supported Is Sufficiently

bi/2tf _ .
437_7/waz = ok ko
796.5/Fy"? =

All.Bending Stress(Fb) HERNEE ksc.

Partially Compact Section

5.2.Laterally Supported Is Non-Sufficiently
L/rt = 110.77
(7117*10**Ch/Fy)"? = 55.47
(3585*10"*Cb/Fy)"2 = 124.05

All.Bending Stress(Fb) 1,440.00 ksc.
[ VI.Allowable Deflextion( A all.) L/360 ]

6.1.Max. Allowable 2.78 cm.

1.Actual Bending Stress
2.Actual Shear Stress
3.Actual Deflextion

[ Recheck Allowable Stress On Section ]

54.59 ksc

ksc ksc. OK.!
ksc. OK.!
cm. OK.1(L/360)

CELULAR BEAM (H-BEAM)281x100x5.5x8x11 SECTION CAN BE USE

281

300

L ol
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Calculationsheet

Location :
Beam No :

CELLULAR BEAM

PROJECT : d¥ulgodineiu (futu 2
ARsSavimaTulafidsduina

B6

Owner : avAnAAsAuInedaEafuizé
Engineer :

Design For Cellular Beam

[ 1.Datas For Design ]

[ ll.Properties Of Steel For Design ]

1.1.Overall Load 0 kg 2.1.Use Steel Grade Fe-24
1.1.End Moment(M,) 0.00 kg.-m. 2.2.Modulus Of Elastic. 2,100,000 ksc,
1.2.Middle Moment 3,594.00 kg.-m. 2.3.Yield Strength 2,400 ksc.
1.3.End Momeni(M,) 0.00 kg.-m. 2.4.Ultimate Strength 4,100 ksc.
1.4.Max. Shear(V.) 2,875.00 kg. 2.5.All. Bend. Stress 1,440 ksc.
1.6.Max. Length(L.) 5.00 m. 2.6.All. Shear Stress 960 ksc.
1.7.Lateral Support(L;) 0.60 m. [ IV.Check Laterally Supported ]
1.8.Coefficient of C, 1.00 4.1.Use Laterally Sup. 0.60 m.
[ I.Result Of Calculate ] 4.2. Lc= 637.2*b/(Fy"?) 1.30 m.(min.)
3.1.Required (S,.,) 249.58 cm.? 4.3. Lu = 1406000*Af/(d*Fy) 3.34 m.(max.)
@ H-Beam | << Enough Laterally Supported >>
Gy DS ] [ V.Allowable Bending Stress(Fb) ]
5.1.Laterally Supported Is Sufficiently
3.2.Size Of Section H 281 mm. bf/2tf = 6.25
3.3.Size Of Section bf 100 mm. 437.7/Fy"? = 11.24
3.4.Thick. Web(t , t,) 6 mm, 796.5/Fy""? - 16.57
3.5.Thick. Flange(t;) 8 mm. All.Bending Stress(Fb) 1,584.00 ksc.
3.6.Section Area(A,) 57 cm.’ Compact Section
3.7.Weight Of Section 49 kg./m. 5.2 Laterally Supported Is Non- Sufficiently
3.8.Sect. Modulus(S,..,) 711 cm.? L/t -
3.9.M. Of In.(l) 9989 cm.* (717%10**Chb/Fy) " i}
3.9.M. Of In.(l,) 1700 (3585*10"*Ch/Fy)"? -
3.10.Rad. Of Gyr.(rmin) 13 cm. All.Bending Stress(Fb) HH AT ksc.
3.11.Dimeter Cellular 200 mm. [ VLAllowable Deflextion( A all.) L/360 ]
3.12.Space Hole 300 mm. 6.1.Max. Allowable 1.39 cm.
[ Recheck Allowable Stress On Section |

1.Actual Bending Stress 506  ksc ksc. OK.!

2.Actual Shear Stress 50.22 ksc ksc. OK.!

3.Actual Deflextion 0.00 cm. OK.1(L/360)

CELULAR BEAM (H-BEAM)281x100x5.5x8x11 SECTION CAN BE USE

281 [

300

—p—————




ATUHIHT 0.80 mm.

M3 WD ALUVIIWINUIITNA §U D-50W

Total Slab| Beam Allowable Live Load (kg e1)
Thickness | suport Span (m)
tum 100 | 125 | 150 | ams [ 200 [ 22s [ zs0 [ 2on | 200 | 228 [ as0 | 373 | <00 | 425 | 450 | 4%
Single | 4170 | 2609 | 1ssa| waa| roan] su| eev| ssa| sw] ses| s ] e| ma| ee| 1ss
10 | poute| 41| zeso| 1ssa| waer| row| su| eer| sm| se| ws| sw| | 1] zal es| uss
single | 4-17| o190 re0e| rmo| 1ame | em| -as| eza| | wr| ass| | ses| | 13| 20
B2 | poutte| am1| sons| ross| nsse| 1ave| su| -ms| e2a| sl wr| ses| aesl aes| | 2| 2
single | S2ed| oo | ol nmus| tme| voso| sax| evs| sss| wes| am| | s ma| 0| 2w
" | douvte| s2ea| ssesf 1| nois| 1mae| row| siz| es] sms| ws| sl ] am| m| 0|
] singte | =810 ) acpo] dssa| nser| nasa] nass| ede| ves| es| sso| ama| wn] ser| w2 | s
"5 | Doutte| 2810 soa0| ss2| vae| 1ase] nass| ose] e8| es| sm| o | se| ma| wse| s
cingle | 6.8 | 4oos| 1s32] 2o | 1zse| 1igs| nont| s voe| eoz| szie| 4s2] 90| 2l and
| Double| et | 1068| sese| soce 1480 | 12| 1017| man| ves| 0| me| sza| set| ss| mul|
single | 6904 | 4a8| tos| rau] 1me| nde| vaez| eix| e e sa| w1 am| s
B poute | sons| saas| woes| 2an| 1owe] e nree| o] ve| ]| s | am| w2 | e
Single | 4% | aces| wan| zau] ise | vea] v ess| ms| vor| eos| sw| 4se| a2| e8| 20
| poubte | ~ato| sves| un| 2] 1se| wea| vea| ese| sm| cos| es| so| ses| wz| res| 30
) Gingle | 00| sns| ussal zen| 1ove| 1m0| 12se| 1es| se| cw| esy| seo| seo| wz| e8|
5 poubte| 00| sans| vssa| zon| 1oee| 1ss0| 1ase| rese| sw| cw| en| ses| seo| az| ses| s

Is thaded srent 1o the ripht of the heavy line, mid - pan deck thortug required during conitrueton
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