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2. Design Of Roof Steel Truss

a. Structure of Roof Steel Truss

S Ssad
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b. Design Condition

1) Roof truss members : double angle steet . .-
tenstle strength (Fy) : 2400 kg/em’ .
2) Structural model : plane (xy axi's).tmss, linear elastic
:'"3) Analysis method : static

" c. Loading Condition

1) Dead load

]

a) Sandwich Layer : 20 ke/m?

Contents : -

L . —StetRoof
s N o ,f—f\\:ﬁ\/ ——Grass Wall

Swdoien Loger 1T 0L L N e T
e e R
U din 1__._'-_' ] R o PUB‘::I; jﬁ{_ﬂ_l L
Grass Wall
-~ Aluminum Plate
—  Steel Roof 7 _
b).Bollls i | = 2 kg/m*
e) Water of rain S 5 kg’fﬁz |
d) Lamps . L= 20 kg
¢) On rp.oint Qfsupportr" : - L
- Stretch (-_)t‘.ienglh T AR =75m e

1T

- Weigh( of structure self specific weight o'-flstéd' ?850 " o/’ L

o 5;2_'1_2 |
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2) Wind load :

P = V2/16 .o kg/m?
Where V = 20 kg/m’

Pmin = 25 kg/m’
Alph.a = q = angle of roof

+0.02% - 0.4 =002*30° - 04

= 0.2

P =” 25 kg/m’ + . 0.2*25 kg/m’

= 30kJm

where S Pp = pressure load

P = Pp * Ap = 30kg/m“ 75m* 66m

-.;3, B
| T 475ke
300N f
Y7 d9skg
. 4287ke
= 1485kg -
= Fp /3 = 495kg

Coos2a3

11-42



Uppor oty oot 12 - 42
Ps = 25kg/m? - 0.4%25 kg/m’
= 15 kg/m’ '
where : Ps = stuck load

Fs = Py * As = ISkgm’® 75m* 6.6m

]

742.5kg
Fs /3
2475 kg

is

1238 kg

/ ) .
i\ 2475kg
AT -

! ?" s
o> 2143kg
. 300' ." g_

_ 73) Li\}'erload:_. o e
- Manload . = 75’.{8"

I

— Vehicle taken people 25 kg .+

i

Total Load 100 kg for each people

d. 'Design of Purlin

~ Technique data : '

1

e Purlin distance = 1.65 m

it

—~ Purlin .s'p'an o ': 75 m with track stank 7' |

il

o= 35m . L =
_ Assumplion" = 'Ioa_ded‘ti-péo'pie that take work tool 8

" Load ofeach péopic =" 100 kg
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1) Dead load: S
L _Sandwich Iayf:r__f_=___.12g_.};g_= 7

S Bt = 2k
- Water of rain .=_ 2 kg
2) Wind Ioad = 30 kg .
Total Load : e 46 Lg

- Purlin load wnh purlin span 1.65 m

Putlinweight . = 15 kg/m

Q=76+15 =91 kgm
Q. = .Qz = Qc'os 30° |
= 91%03866

78.086 kg/m

78 _.k'gfm B

Il i

R

CPx = Py = Pcosr.t R
R = 1000053007--'

_=46xl65

L

75.9 kg/m
76 r_l-:g/m

Q-

1 3) Live load :'w'e.igf-lt of Workers'as point load = |0.0 kg

5205 S
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= 86.6
=~ .87 kg

4) Bending Moment. ) _

Mx  =_ 18 x @ x | '/4.'x P, x L

Mx = 1/8 x 78 x 357 + % x 87 x 3.5
= 195.56 o | "
= 196 kgm

My = 196 kgm = 19600 kgem

i

| Mix

Tried type of Purlin Lip Channel in front to front E:lrra'ngétﬂérv'lf lSOxl30x20x31
Where:  Ix = 1432 em’ o B
| Iy = 834 cm’
Wx = 143 cm'
‘ Wy = 1t em’

-
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Checking -
Srrés;_es.;

¢ = ox + oy

= Mx/Wx + .Mnyy

19600/143 + 19600111
13706+ 17658
= 31364
~ 314 < ou= 1400 kgfom? (OK)

4

It

Deﬂeclton T -
fx = 5/384 X Q. X L"/EI + 1/48 x PJ:‘*/ El,
5/384 x 0.78x 350%2.1x10° 1432
o 1148 s 87x3503/2 1x10°% 1432
=005 + 003 .o
008 em o ST
Cfy 5/334 x Q L‘/i:f, +1/48 x PLIEI
5/334 X 078;\ 350‘/2 lxio‘x 834 + 1148 x 87x350%2. lxl06\ 834

El

i

Il

ll

009 + 0.04
013 cm'

5217 :



f - ()
(0.08" +0.13)"

Shear § rfess :

0.15 cm < fiy =

o =@+ 3 |
= 0.58 x 1400
= 812 kgfem?® .

+ (3142 + 3x812)

where <t

Q
!

|

1441 kglcmz%

e Desngn ot"lruss

" 1) Poiitt of support reactlon on roof

Pomt of support reactlon

_ Vlefl

|

o SIS 16 - 42

1/500 I = 1/500 x 750 = 1.50 em (OK) =

1.3 o= 1820 kg/em® (OK)

= load of roof‘ + hve I0ad + purlm Ioad

(46x1 65x7 5) +.100 + (15.6x7.5)

= I8LIS -
~ 182 kg
urlin ' nght purlln- '
391 kg | 391 ke o
¥ : : NS 7.\ N
RN R I e
_ : N - purhin
| 782 kg
_ _]Olnt ' '

S 5'-'2'-18”'__ .

£
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2) Truss calculation

: \/.
b

e

o

a = Pointof support reaction caused load from coof + live load + purlin
= 782 kg :
b = load from hung lamp

= 20kg

av = axcos30°
77.82200530"
= 671.23

~ 618 kg

i

E 'é'x'_sin_30°

i

i

= 782xsin30°
= 391 kg

s



i2a E

1/2 av
30°

1/23T>-

1/2av

1/2ah

.

1

it

1/2ax cos30° =

391 x cos 30°

3386 ~ 339 kg |

1!23.): sin 30°
391 x sin 30°
195.5 kg ~ 196 kg

Hydropoowr Sidon
Lippar STuchre Codasebon

18 - 42



g Srre Costetn 19 - 42

f Prototype of Element

Profile Plate Thickness Fy " Fu Diameter Bolt
o (mm) (kg/em?) | (kgfem®) (mm)
2L - 70x70x7 - . g8 . 3700 __2400 , 17

g Recapltulanon of Truss Element Force and Bolted Connecuon DeS|gn

‘\z{ammum reacuons and applled forces ﬁ'om three combmauons

- Joint Forces-X (Fx) - Forces-Y (Fy) Moments (M)
1 184720 ' 8516 -0
2 - 94750 -1641.70 0
3 S 94750 164170 7 S0
4 94750 2164170 S0
5 . 461.80 .. . «2730.90 ¢ -0
6 94750 . C-1641.70 0 - 0
7 94750 . | -1641.70 0
8 . 94750 . C-164170 0 - 0
9 - 0 | 5573.00 S0
10 L0 ' 2000 ¢ - "0
11 S0 . QL L0
12 0 - -20.00 R 0 -
13 S0 S Qe 0
14 - S0 22000 0

S sl
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Maximum from three combinations.

No | Members | Axial Force | Bolts - Stress : Status

. 2 - (kg) I (kg/cm) Strcsss 1400 kg/cm
| 1 1 | -1114540 3 1048.82 . OK! -
22 ~10050.80 3 94581 - OK!

3 3 -13386.60 3 1259.72 " OK!

4 4 -14533.70 4 1367.67 S OK!

5 -5 1 -15067.20 -4 1166.92 OK! -

6 6 -13224.80 3 - 124444 | - OKt

7 7 | -1005090 | 3 | - 94578 oo QKb
8 8 | -11145.30 301104876 - | QK! -

91 9 1149912 | .. 3 . 71871 | QK

100 10 218871 |2 | 20596 S OKL -
1| 1 - .443049 | 2 - 41692 | OK!
12 12 224164 | -2 14010 | . - OKI

131 .13 224167 <) o2 21095 | o OKI -

4] - 14 215.15 2 | 1345 S TOKL

151 - 15 1 1207009 [ - 3 .| 75438 :{: - . OKl

16+ 16 101373 | 2 9539 f o POKI -

17 17 265114 | 2 24948 | . OK!

18] 18" © 265092 1.2 16568 | - - OKI .. -

19119 402113 ot 2 37840 | 0 . COKD o

20~ 20 | . -2188.55 2 20592 | - I OKE

_ 2t L. 21 . 965194 | . 3 60325 | o QKDL
b2z too22 11089820 | 3 693.11 U OK
23| 23 11333147 . 4 183322 | ¢ TOK!

24 1. .24 | 1210300 | 4 756.44 v QK L

25 25 ¢ 945207 | "3 590.75 o QKE

h. Checking of Members Strength |
I) Due to tensile forcc |
Maxlmum forcc on member 23
| Force (F) = 1333147 kg -
'. Length = l6.5.cm. |
Tried 2L -70x70x7

CrosssecuonareaA 2x940* 18 80cm

Csam
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: 2).

: L_e.ngth' -
Tried . =

H

il

Usper Sooirs Cotiion 21 - 42

= 0.6 xFy

0.6 x 2400
1440 kgfem?

- FIA

13331.47/18.80
709.12kgfem’ < Gu (OK!)

Due to compression force

Maximum force on member 5.

Force (F) = 15067.20 kg

= [65cm
2L - 70x70x’l |
Cross sectlon area A = 2x940- 18 80 cm
X = 228cm |
CIx = 2x424 = 84.80cm'
A= Uk
= 1651228
= 7237
g =7 E0.Txa)"? o
=3. 14(21)(10 107x2400)'”'
Hmm |
As “Mg
C=7237/111.07
"065 o - o
o for 0183 <2s <1 S = 1.417(1.593 - As)
' o 141/(1 593 - 065)
_—1495

it

'_ c)xFIA< G

l495x \506720118 80~ 1202.17 < =1400 kg/cm (OKl)' o

5223
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3. Design of Reinforcement Concrete Frame

A Structure of Reinforcement Concrete Frame

¥1
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b. Dimensions
= length c-ccolumn = 29.50 m .
- ﬁdlh c—-ccolumn = 1040 m
—  height ground to 2° floor : 55m

- height ground to rooftruss = 10.5m

c. De:51gn Condition
1) Concrete compressmn strength fe’ =30 MPa (K-ZSO = (250 kgfem?)
- 2) Remforcmg bar: | '
-« Plain bar - oy

. Deformed bar fy

2400 _kg/_cm’(BJTii:‘i)
3700 kg/om*(BJTP 32)

- 3) Structural model_ : spacg (xyz' akis) frame
'4) Analysis method _: static - rigid floor

d. Loadmg Condmon
l) Roof load

(as pomt load separated to 2 pomt)

-Trus_stypeKl - =391 kg -

2) Slab dead load. S =150 kgm?

: 3) Ltveload ' = 400 kg_rlr'n2
4) Concrete self werght = 24_00 k.gl-m.3

© 5) Brick wall 15 cm thick . = 250 kg/m’



Upper Stimrre Corvibn 26 ~ 42

e. Design of Frame




f. Prototype of Element and Rcbapitulation of Frame Element Force
1) Column - - ‘ - '

a) Column type 1

‘. Prototype of Element . : L e
b h cover | dia. main | did. fc' fy v

(cr) | (cm) | (mm) | bar (mm) | sticrup (kg/cutzj V(kg,/‘cmz) (kgfemr’)
A ' {deform) | (mm) . o

& so [wo |10 |2 |12 300 | 3700 | 2400
... ! Frame Element Force : . Design i
Members Axial Shear Toxsion Moenent Main bar Stirrup - P My -
) ¢) | ooy | o) | (mm) o) | ga | e
571730 | 7060 | 0] 3886000 | 16D25 1 &124@150 | 639209 13659711

281350 | . 2000
269250 | = 1430

1

2 1161000 16025 | 412-@150 | 639209 13659711
3

4 398940 | - 78%0

P

8

9

789000 | 16D25 | $12-@150 | 639209 | - 13659711
3155000 | 16D25 | a12-@150 | 639209 | 13659711
62640000 | 16025 | $12:@150 | 639209 |~ 13639711
3867000 | 16D25 | &12-@150 1 639209 | 13659711
1096000 | 16D25 | sn2-@1so ] 639209 | 13659711
708000 | 16D25 | s12-@150 | 639209 | 13659711
5932000 | 16D25 | &12-@150 | 639209} 13659711

352880 | 20190
271690 | - 7030
{ 281690 1990
10 - | 267560 1280
1! 367690 | 10790

lolojololoiolole

¢ . Prototype of Element - - L
R S T cover | dia. main | dia. SR TR fv v
(cw) | (cm) | (mm) | bar (mm) | stirrup (kgfen’) | (kgfem®) (kg/om®)
. <} ] (deform) | (mum) o - - I
ERERERES 12 300 | 30 | 2400
Frame Element Force L ' " Design’ .
Meimbers | Axial Shear | Torsion | Moment | Main bar Stiup | | Pu Mu
] e | G | Ggom) | Gegom) | (moy |0 oy ) | () -
s o 317430 . 11490 | - 0] 4594000 | 16D25 | l24@is0 | 639209 13659711
-1 2713404 209701 - 0] 8352000 16D25 1 &12-@150 | 639209 13659711
f 12} 283340 14660 o - 0] 8065000 16D25 | &12-@150 | 639209 { 13659711
" ¢) Columntype3
{% D Prototype of Element R SR
L e b | h. | cover | dia main dia. - ¢’ iy v

(ew) | (am) | (mm) | bar (mm) | stirvup kgfem?) | (kgfem?) | (kgfom’)
] (deformy | (mmy | ) S
T2 2| 300 | 3100 2400

TS0 [ W | 1w
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Upper Svchre Cotnatn 28 - 42
B I'rame Element Force o Design :
Members | Axial | Shear | Torsion | Moment | Main bar Stirrup Pu " Mu
- : (kg) (kg) | (kpcm) | (kgem) {mm} “{mm) (kg | .- (kp)
7N 861300 | 7950 01 2175000 8D25 | s12<@is0 13559 2558345
72 63820 1830 0§ 1648000 8D25 [ dl2-@l1s50 | 73559 2558345
Bz 61210 | 900 0] 1653000 8D25 | &12-@I1s0 | 73559 | - 2558345
74 _,_,_8_7980 6530 S0 1813060 8D25 S124@150 | . 73559 S 2558345
15 8490 | 3270 "0 2846000 8D25 $12- @150 | - 73559 | . 2558345
76 36150 1 7940 -0 2173000 - 8D25 | &12@I1S0 | 73559 ) . 2538345
77 63980 ] 1800 0] 648000 8D25 | 412-@150 | © 73559 1 - 2538345
78 64210 90 0] 1652000 8025 S12-@150 73559 | 2558345
79 38140 | 6530 0{ 1824000 8D25 { &12-@150 | 73559 © 2558345
80 814620 1 11200 0] 2861000 - 8D25 $12-150 13559 2558345
- d) Columntyped -
Prototype of Element : DR R
b |. h Jcover [diamain| dia. | & &y o
(cm) | (c) | (nm) | bar (mm) | stirup | (pfem?) | Gglem?) | (pfem’?
o o] (deform) | (mum) f - S e
.30 | 30 o | 25 12 300 ] 3700 | 2400
: - Frame Element Force - : : " Design :
Members | Axial Shear | Torsion | Momeal | Main bar Stimup | . Pu |~ Mu
' (ke) &kg) | kgem) | Ggem) {0 (mm) ) Qum) | (kg) | - (kg) -
13 69518 |~ 7500 G0 2245897 8D25 | &l2-@200 | - 73559 | 2558345
et 61287 1590 | . o 2145679 - 8D2s | sl2-@200 | . 73559 | . 2558345
- 2) Beam
a) Beam type a
- Prototype of Element R . IR . L
b | - H | cover dia. Main ba dia.stimup | - ' . ] Iy D
(cm) (cm) {mm) S (mm) (rmm) (kg/cn_f)' (lrs:'glcrmr_) _(kg/mnl)
: R e - {deform) RN R I
66 .| 100 {10 | s 16 | 300 | - 3700 | 2400 -

U e
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de&ﬂrscmsm 29 - 42
- Frame Element Force
Members Axial Shear Torsion Moment
I kg k) | (egem) cm R I
N 2350 - 49780 | 2115000 B 7222000 | -
16 2350 90360 | 2115000 10597000
17 1690 82450 | 171000 10430000
18 _16%0 80130 | 171000 9293000
19 1960 79720 | 2602000 9439000
20 1960 . 82860 | 2602000 9625000
n 2310 - 72230 | 2107090 10581000
23 2310 90520} 2107000 - 10581000
A is10]. - 82810 = 188000 11090000 |
.25 1640 | . 79770 188000 9954000 |
|26 1610 | - 65920 | - 2688000 . 9992000
| 27 1340 . 83880 | - 2688000 o ' 11940000
: = Design - :
Members | Main Bar (em) " Stirrup Bar (mum) Mu (kgem)
15 D25 e 816@-250 12593676
6 . D25 4164250 " 12593676 1
17 DS 316250 12593676 H
18 - D2s - 316250 - 12593676
19 -~ D25 L A16-@250 - 12593676
20 - D25 ~ $16-@250 12593676
22§ . D5 416250 12593676 -
23 b2 $16-@250 12593676
24 D25 $16-@250 12593676
25 - . D25 - A16-@250 12593676 B
- 26 . D25 - - 3164@250 12593676 ]
L D25 L b16-4@250 12593676 3
Mcembers | LeftBar - © ' Middle Bar - Right Bar
" 1 "Teop | Mid | Bottom | Top | Mid | Botom | Top | Mid Bottom
15 9D25 | 4410 { 4D25 | 4D2S 010 | 9D25 | 9D25 | 4410 | 4D25 |
16 9025 | 4810 | 4D25 | 4D25 as10 | 9p25. | 9025 | 4410 j 4D25
17 9025 | 4410 | 4p2s | 4D2s | 4410 | 9D25 | 9D23 | 4910 | 4D25
18 | 9p25:| 4410 | 4D25 | 4D25 4310 | 9D2s | 9025 | 4410 | 4D25
19 9D25 | 4610 | 4D25 | 4p2s | 4310 | 9D25 | 9D25 | 4410 | 4D25
20 9D25 | 4410 | 4D25 | 4D235 110 | 9D2s | 9D25 | 4910 | 4D25
22 | 9D25 | 4410 | 4D25 | 4025 |- 410 | 9p2s | 9025 | 4410 | 4D25
"3 | 9025 | 4810 | 4D25 | 4D25 | 4410 | 9D25 | 9025 | 4410 | 4D25
M 9D25 | 4410 | 4D2s | 4D25 | 4410 | 9D25 | 9025 | 4910 4D25
25 9D25 | 4310 | 4D2s | 4D25 1310 | 9025 | 9025 | 4310 | 4D25 |
26 | 9p2s | 4s10 | 4D25 | 4D2S 4310 | 9D2s | 9D2s | 4410 | 4D25
27 4D25 | 4D25 ja10 | 9025 | 9025 | 4610 | 4D25

9D25

1510
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. Uppar Stuctue Celulelon 30 -42
b) Beamtypeb
Prototype of Elemeat - o -
_ET'T h cover dia. Main bar | dia. stirrup o (v fy fv
(cm) | (cm) | (mm) (m) _{mm) (kgfem®) | (kgfem®) | (kg/em’)
- : {dcform) 5 R :
40 100 - 10 c 25 12 300 3700 2400
e ~ Frame Elemeat Force .
Members . Axial - Shear -~ Torsion Momenl -
PeL o (kg) - : ' (lg) (kgem) kgem) -
- 34 S 2100 : 53570 - G000 8737000
S35 © 3120 - ' 68780 1344000 - 12196000
36 T390 L 77270 10840G0 - 13062000
37 - 3120 638420 1385000 11963000
33 3850 76790 1014000 C 12791000
" Design o
_Members Mam Bar (mm) Stirrup Bar (mun) Mu (kgcm)
34 ] . D25 C$124@250 - 13139677
35 ' ::"_1)25 - 812-4@250 13139617
36 - D25 8124250 13139677
37 D25 e L A12-@250 oo C 13139677
" 38 D25 S S124@250 - 13139677 %
L © Design . _ - e
| Mcmbers - Lefl Bar - Middle Bar Rzghl Bar - !
e - Top Mid | Bottom | ~ Top - Mid - | Bottom | - Top Mid. | Botlom
34 - | 15D25 | 4410 | 6D25 | eD2s | 4s10 | 15D25 | 15D25 | 4810 | 6D2s
L35 . 15D25 | 4410 6D25 6D25 4610 15D25 | 15D25 | 4910 6025
36 15025 | 4410 6D25 6D25 4310 15D25 { 15D25 | 4410 6D25
37 ] 15D25 ] 4410 | 6D25 6D15 4510 15D25 | 15D25 | 4410 6D25
T 38 15D25 {4510 6025 6D25 1410 15025 | 15025 | 4410 | -6D25
_ c) Bcam lypec =
Protolype ofElement = = = LT i 7
b | h cover | dia.Maiabar | dia stiup | o f¢" S i fy oo 6
(cm) (m) mm) |0 (muy o (mm) | (kglem?) | (kgfem’) |- (kgfem)
| ‘ T *_{deform) - : B R I BRI
35 | 100 w0 p s TH10 | 300 1) 3700 | 2400 €

s



Shasions

B

s

o e s 31 - 42
: : Frame Element Force o
Members Axial Shear Torsion Momeat
o kg) (kg) (kgem) [(kgem)
21 2156 L. 53540 1244000 10685882
| 28 . 2250 : 55470 124000 | L 13546854
e " Design ‘
Members | Main Bar (mm) § Stirrup Bar (mum) * Mu (kgem) ]
21 ~ D25 $10-@40 11736664
28 D25 310-@40 ] 11736664
I Sl ~ Design : s
| Members Lefl Bar " Middle Bar - Right Bar
- | _Top Mid | Bottom Top Mid Bottom { Top | Mid | Bottom
21 13D25 | 4510 6D25 6D25 4410 13D25 | 13D25 | 4910 6D25
28 13D25 -44»10 6D25 6D25 4510 13D2s | 13D25 | 4410 6D25
d) Beam lypcd
Prolotype ofFiement R R . :
- b “ho cover dia. Mainbar | dia. stmup | - (¢ iy O
e | e | mmy | @) o] (o) (kgfom®) | (kgfom?) | (kgfer)
o Coo : (deform) - R B : ‘ ]
30 5 |8 25 b 00 | 3700 0 | 2400
o , . Frame Element Force .
Members - Axial o * Sheat - | Torsion . Moment
S Cokg) ﬁg) ' (kgcm) C(kgeny)
- 81 o 5050 14780 297033 - : 2048000 |
. 82 - 5660 14810 0 19893300
33 3820 T 14990 | 259000 2103000 |
S O 2340 - 14850 | 12000 -1 2078000
85 5110 | . - 14790 [ - 297000, © 2042000
86 - 5140 ) - 4660 0 0 © 1989000
1 - 3310 - 15000 259030 2101000
88 27120 | 14840 11000 " 2080000
Design T L ]
| Members Mam Bar (mm) SUrrup Bar(mm) e T M (kgcm)
S8 - D25 4.12-@50:. Con 2884256 -
Y D25 12450 2884256 o
S 83 - D25 S12:@50 2884256 S
Y DS T $12-@50 2884256 - -
85 D25 - S12-@50 - - 2881256
86 D25 S124@50 - 2884256
87 D25 512-@50 B 2884256
D25 . d12-@50 2884256 1



Sthation

_ - ~ Design L
Mcmbers " Lefl Bar Middlc Bar - - Right Bar
Top Mid ] Bottom Top Mid | Bottom | Top Mid | Bottom
81 3D25 | 4910 2025 2D125 4410 D25 ID25 | 4410 2D25
82 D25 1 4810 2025 2D25 4410 D15 3D25 | 4410 2D25
83 3025 | 4410 | 2025 | 2D25 | 4410 | 3D25 | 3D25 | 4410 | 2025
g1 3D25 | 4410 2D25 2025 | 4410 1 3D23 3D25 | 4410 2D25
85 3ID25 | 4510 2D25 2025 4410 | 3D25 3D25 | 4410 2D25
- 86 3DI5 | 4%10 2D25 2D25 4510 - | 3D25 3D25 | 4410 2D25
- 87 3D25 4410 2D25 2D25 4410 3D25 3D25 | 4410 2D25
88 . 3D25 4410 2D25 20125 4410 3D25 3D25 | 4410 2025 |-
. e) Beamtypee
. Prototype of Element . - . e
b h cover dia. Main bar | dia. stirrup fc . N L A v
{ct) {cm) (mum) " {nun) (mm) (kg/cmz) (kg/cmz) kgfem?)
: S @lor) | . , SRR
30 15 8 -5 12 C 3K 3700 2400 .
B .- Frame Element Force - .
Members - - Axial ' Shear - . Torsion - Moment !
RN (kp) Ckey | (kgem) ] - (kgem) _
8% = : 5380 : 21980 | - S04 Y 3927000
90 o 5430 21980 ol 1094000
9t |- 10510 21980 0 - 3909000
Mcmbers Main Bar (mm) Stirrup Bar (ma) < - Mu (kgemyy
89 - D25 12450 ¢ 461165 N
| %0 : D25 $12-ms0 < 4611165 - .
91 D25 S A12-@s0 4611165 .
S o  Design oot e el
Members Lefi Bar © Middle Bar - Ripht Bar -
[ 1op | Mid [ Bowom | Top |- Mid | Bowom | Top | Mid | Bouom
g9 | sp2s | 4010 | 2025 | 2025 | 4410 5D25 | 5D25 | 410 | 2D2s
%0 sD25 | 4410 | 2D25 | 2D15 | 4410 5D25 | sD25 | 4410 | 2D25
91 525 | 4st0 | 2025 | 2025 | 4410 | 5D25 | SD2S | 4plo | 2025



o ST 33 - 42

f) Beamtype f

g
ik

LR

Prototype of Element ..~ - .
b L] cover dia. Mainbar | dia. stirmup | &7 fy fv
@ | fem) | (mm) | (mm) (um) | (gfaw) | (kgfem?) | (kg/em’)
. .o * (deform) ° - - o . S
35 70 g 25 ' 12 ) - 300 3700 2400
R Frame Element Force
Members Axial Sheac Torsion Moment
&) (kg) (kgem) (kgom)
128 ' 190 : 29030 -0 2902000
g - Design -
Members |  Main Bar (mm) . Stirmup Bar (mm) Mu (kgcm)
128 D25 $12-@50 4261033
L : . Design R :
Members - Left Bat Middle Bar " . Right Bar -
: Top Mid | Bottom Top - Mid - | Bottom | Top Mid { Bottom
128 | 5D25 | 4310 D25 2D25 4310 5D25 5D25 | 4410 2D25
g) Beamtiypeg
Prototype of Element =~ . ]
‘B - h cover dia, Mainbar | dia. stirmup e fy fv .
() | (cm) | (mm) (mm) (mm) kg/ow’y | (kgfem’) | (kgfem’)
. - ' (dcform) . - 5 :
30 60 8 |- 25 12 300 3760 - | 2400
: : Co Frame Element Force
Members Axial " Shear Torsion Moment -
‘ * &) g) - (kgem) (kgem) -
124 3110 12970 f . 55000 1470000
125 3100 13130 48000 . 1562000
126 3480 14580 | 5000 1458000
127 19240 14640 6000 1768000
L Design
Mcmbers | Main Bae (mm) Stirrup Bar (mm) 1 Mu (kgem)
124 . D25 $12-@50 - 2127644
125 U D2 4124450 2127644
w6 ) - D2 $124@50 2127644
27 | D5 S12@50 B 2127644

5235



' uwmcm, 34 - 42

Design

Morabers | LeiBar [ MiddleBar___ Right Bar
| _To Mid | Bottom } - Top - Mid Bouom | ~Top | Mid | Bottom

124 D25 | 4al0 | 2025 | 2D25 1510 3D25 | 3025 | 4810 | 2D25

125 . | 3D2s | 410 | 2025 | 2D25 4410 3D25 | 3D25 | 4410 | 2D25

56 1 3p25 | 4310 | 2025 | 2025 | 4410 | 3D25 | 3D25 | 4910 § 2D25

137 | 325 | agt0 | 2025 | 2025 | 4él0 | 3D25 | 3025 | 4410 | 2D25

h) Be.a;m'type:h o

Prototype of Element : S L :

b “hooc| cover dia. Mainbar | dia. surmp 7S B .\
(cm) | (cm) | (rom) Cmy | @my | kefomd) | Gglend) | Gegiom’)
SRR PR y __(plain) ' . o :
10 110 4 I 8 2300 | - 3700 2400 -



HyeSoposs” Steton

35-42

Upwwmcmw
. - Frame Element Force
Mewmbers | Axial ~ Shear Torsion ‘Motent
o _(kp) kg) (kgem) (kgem)
53 10 1950 0 195000
54 270 5930 0 766000
55 600 " 5230 0 706000
56 600 5230 0 L 706000 |
57 270 5930 0 " 766000
58 10 1950 0 195000
59 10 1940 0] 194000
60 10 - 1950 -0 © 195000
6l 620 5250 0 T I07000 |
62 620 5250 0 707000 |
63 70 - 5990 w0 772000
.64 10 1950 ) - 195000
- 65 .0 - 3970 -0 - 472000
66 30 7400 0 1436000
67 - 0 3960 0 470000
68 0 3970 0 472000
69 30 © 400 Q0 1436000
70 0 3960 0 © 470000
106 10 1950 0 195000
107 270 5930 ] 766000
108 600 © 5230 © 0 706000
1G9 600 5230 0 706000
110 - 270 5930 0 766000
1 10 1950 0 " 195000
12 - 10 S 1940 0 194000 |
S M3 10 Y1950 0 195000
TR . 620 © 5250 0 707000
S 620 " 3250 -0 707000
116 - . 70 i 5990 0 777000
17 10 1950 -0 195000 |
118 0 - 3970 0 C472000
1Y 30 7400 0 1436000
120 L0 3960 0 170000
121 - T 0 3970 0 T 172000
122 DA 7400 0 1436000
123 ) 3960 0 T 470000

Coosam



o SRS 36 - 42

[

: - . Design . - - ]
‘Members | Main Bar (mm) Stirrup Bar (mm) - Mu (kgem)
53 $10 484150 ' 1761837
54 $10 $8-@150 . 1767837
55 410 48-@150 1767837
| 56| 410 $8-@150 1767837
51 $10 48-@150 o 1767837 ]
58 410 43-@150 1767837 - ]
" 59 $10 $3-@150 1761831 ..
60 410 - 48-@150 1767837 . '
61 $10 $8-@150 1767837
.62 $10 48-@150 1767837
63 $10 48-@150 1167837
- 64 10 43150 1767837 -
- 65 410 . a2-@Is0 1767831
66 310 - &a@lso © 1767837
L 61 10 &8-@150 . 1767837 -
- 68 410 &3-@i50 .- 1767837 -

69 410 $3-@150 " 17678317 ]
70 410 $8-@150 . . 1767837 ,
106 310 $8-@IS0 1767837 ]
- 107 - 810 48150 . 1767837 .

108 . 810 - 8840150 - 1767331
- 109 F 810 88150 - 1767831
110 $10 L d8-IS0 1767837 -
S 10 L 88-@lse 1767837 - - - -
L . 610  484@150 1767837 - o
E 410 3150 T 167831 -
e $10 88-@150 1767837 0
115 $10 © 884150 1767837
16 410 48-7@150 1767837 -
ST 410 | $8-@150 1767837 -
18 - 410 8150 - 1767837 . ..
g | 410 $8@IS0 1767837 ]
120 810 484150 . 1767837
121 $10 §3@I50 - 1767837
122 510 . - 484150 . 1767837
123 sl . - A3-@Is0 1767837



B ;
e

B oersredlc YO ')

Design

"Members | Left Bar : - Middle Bar = . ¢ - RightBar . |
B Top |_Mid | Dottom | Top | Mid | Bottom | Top { Mid | Bottom ]
53 2010 | 12610 | 2810 | 2610 | 12810 | 2410 | 2510 ] 12610 } 2010 J
st | 2010 | 12610 | 2010 | 2010 | 12010 | 2410 | 2610 ] 12610 } 2410
55 2510 | 12310 | 2610 | 2610 | 12410 | 2410 | 2410 | 12410 | 2910
" Ts6 | 2e10 | 12610 | 2¢10 | 2810 | 12410 | 2410 |} 2910 12010 | 2610
57 2010 | 12610 | 2610 | 2610 | 12410 | 2610 | 2410 ] 12610 | 2910

58 2510 | 12610 | 2610 | 2610 | 12410 | 2410 | 2410 | 12410 } 2910
59 2010 | 12610 | 2410 | 2310 | 12410 | 2616 1 2610 | 12910 | 2010

60 2610 | 12610 | 2510 | 2810 | 12410 | 2410 | 2610 | 12410 | 2010
61 210 | 12410 | 2610 | 2810 | 12610 | 2410 | 2410 | 12910 | 2010 ]
- 62 2010 | 12610 | 2010 | 2810 | 12410 | 2610 | 2410 | 12510 | 2410
63 | 2310 | 12610 | 2610 | 2610 | 12410 | 2t0 | 2910 | 12010 ] 2410
B 2610 [ 12610 | 2610 | 2610 | 12610 | 2410 | 2410 | 12610 | 2410
65 - | 2810 | 12010 | 2010 | 2010 | 12810 | 2410 | 2410 } 12910 ; 2910

2010 [ 12010 | 2310 | 2010 | 12310 } 2610 | 2410 | 12610 } 2910
61 2610 | 12810 | 2610 | 2410 | 12610 | 2410 | 2410 } 12910 | 2510

68 | 2010 | 12010 | 2910 | 2910 12610 | 2010 | 2010 | 12810 | 2410
69 | 200 | 12610 | 2810 | 2810 | 12610 | 2410 } 2410 | 12910 | 2910
170 2010 | 12610 | 2310 | 2810 |- 12410 | 2610 | 2410 | 12410 | 2610

106 2510 | 12810 | 2910 | 2410 | 12810 | 2910 | 2010 | 12910 | 2910
- 107 2010 | 12510 | 2010 | 2610 | 12010 | 2410 | 2410 | 12610 | 2910
108 | 2010 | 12810 | 2¢10 | 2310 | 12810 | 2910 | 2910 | 12610 | 2910
109 2010 | 12610 | 2010 | 2410 | 12610 | 2410 } 2610 | 12410 | 2910 }
110 | 2810 | 12610 | 2610 | 2310 | 12810 | 2410 | 2610 | 12910 | 2410
1l 2610 | 12510 | 2810 | 2310 | 12810 | 2410 | 2410 | 12010 | 2010
112 2010 | 12510 | 2610 | 2810 | 12610 | 2410 | 2410 | 12610 } 2410
113 | 2010 | 12610 | 2810 | 2910 | 12010 | 210 | 2810 | 12610 | 2910
1a . | 2410 | 12810 | 2010 | 2310 | 12810 | 2910 | 2410 | 12610 | 2410
115 2610 | 12310 | 2610 | 2410 | 12410 | 2410 | 2410 | 12310 | 2910
16 | 250 | 12810 | 2s10 | 2610 | 12810 | 2410 | 2410 | 12610 | 2910
17 2510 | 12610 | 2310 | 2310 | 12610 | 2810 1 2010 | 12910 | 210
118 5010 | 12410 | 2610 | 2610 | 12610 | 2410 | 2410 | 12910 | 2910
119 2010 | 12610 | 2610 | 2410 | 12610 | 2410 | 2410- ] 12510 | 2410
T120 | 2810 | 12410 | 2810 | 2910 | 12810 1 2410 | 2610 | 12410 | 23i0
120 | 2810 | 12810 | 2310 | 2910 | 12410 | 2410 | 2410 | 12610 | 2410
122 - | 2310 | 12410 | 2410 | - 2310 12210 | 2610 | 2410 | 12610 | 2310
123 210 | 12410 | 2¢10 | 290 | 12610 [ 2610 | 2410 | 12610 | 2010

-

o sa39



e RIS, 38 - 42

i) Beam typei

Prototype of Element - . :
ST T Ccover | dia Mainbar | dia. stirmup

{mun} o {mm) (mm)
ce 1 (deform) ¢ ‘
i RS

' . -f)'-"- f"' j
(kgfem?) | (kg/om) | (kgfem’)

T30 | 3700 2400

Dc:;1 n
"~ Left, Mld and RJghlBar
co Tep o L “Mid : * - Bottom
: 61)25 : S 2810 ¢ o 3D25

=1 5 [ & ]
kgem®) | (kgiem) | (kgfem)

300 - | 3700 1100

| Sticup Bar
S {mm)

. _to-mso

(3

) Beam type;

Proto%of Elemcnt e o

' cover - _dia. Mainba: dia. stirrup
(mm) (mm) - S {mum)
el (deform) R
-4 - 23 '

StrupBar | T Len, Mld and R}ghl Baf

i (mm) - Tep_ Mid - - Bottdom -
5;10@150 3025 S T ( R 025

- k) Beam lypel- ] L L S €

eofElemem AU : B LR

b cover dia.'Mrajn_bar dia. stirrup | © fc ] By .
@m | @m) | = (mm)y .o (mm) oo (giem?) | kgem’) | (kgfem’)
SRR R (defonn) A S T S - b
T30 | 4 4 25 10 7300 -] 3700 | 2400

" Protot

BN RN Design
Stirup Bar |- LeBar - | MiddleBar 1. _ - “Right Bar
| (mm) Top | _Mid | Bottom | Top [ Mid - | Botom | Top | Mid . .Bottom_|
. QIO-@ 150 | 2025 ] - | 2025 | 2D25 ) - 2025 | 2025 | - - | 2025

I) Bcam typel o

dia Mainbar | dia. stimup | (€ My T - é
T | @m | Ggend) | Ggem) | gfam)
| oy o b b s

25 - 10 300 - 3100 2400 -

P



o BTS2 4D

i Design
StrupBar | Left, Mid and Right Bar -

um) | Top T Mid - _Bottom
[ s10@iso | 3025 2410 3025 |

m) Beam ty‘p.e' m

ﬁ‘) - Prototype of Element e - : .
' b . b cover dia. Main bar | dia. stirrup ' fy S
e o | @m | m | kgnd) | kglew) | (kefem)
10 - 3 - 300 3700 2400

{cm)

10 15 4

Design

Bar ’ :
Mid &~ ¢ - Bottom -
T810

Stirrup Bar | -
{mm) - Top :
ag-@iso | - 2910 | 10410

3 Beamtypen

Prototype of Element : I S
S b ho | cover dia. Mainbar | dia. stimup | . fc - oy o LW
é’) o {cm) (cm) | (mm) 2 mm) ) (mm) {kg/em’) (kg/cm®) (kgjcm:)
= - : . S ~ (deforin) Lo R :

25 45 -] 4 : 25 -

10 300 - 3700 - 2400

o -~ Design N
LetBar -~ ¢ - - Middle Bar Right Bar

Top | - Mid Bottom | Top Mid Bottom
3025 | 3D25 § 2410 20125

Sturrup Bar
{zmm) Top Mid Bottom
st0-@tso | 3025 | 210 | 2D25 | 2025 | 2410

" o) Beamtypeo -
Prototype of Element o R L
b b | cover | dia Mainbar | dia stimup | f" Doy o
@ | e | @m | @m | @m | Geem) | Gglem?)
15 4 YA e L ©300 - | 3700 | 2400

A
Gl

15

Coel - Design S e
Stircup Bar Left Bar - - - Middls Bar o RightBar " =
“(mm) | Top | Mid | Bottom Top | Mid | Bottom | Top | Mid { Bottom
ilo@-150 | 2012 | - | o0 [2002] - wiz | w12 | - W12

sl




p) Beam typep

e ST 40 - 42

* Prototype of Elemént

dia. Main bar

fc' - fy - i

b h cover _ dia. stirrup ; ¥ o L
(cm) {cm) (mm) © (mm) - {mm) (kglcmz) (kg/cm’ (kg/cm?)
{deform) : o ]
15 20 | 4 16 8 300 3700 2400
_ Design : : S
Stirrup Bar LeR Bar _ - - Middle Bar - . RightBar
{omum) Top | Mid | Bowom | Top | Mid | Bottom | Top | Mid | Botiom
48-@200 | 2016 | - w6 | 2i6| - | 6 |wis| - D16
q) Beam typeq
Prototype of Element - . . o
b h cover dia. Mainbar | dia. stirp | . &’ DL S I i
(co) | (cw) | (mm) * (mm) (ma) | (kgfem’) | (kgfem) | (kg/em’)
N {plain) T R | 2 SRR
10 22 4 12 . 8 L300 | 3700 - 2400
Design :
Stirrep Bar Left. Mid and Right Bar
~_(mum) “Top Mid : | : Bottom
38-@200 | 2012 Lo 2812
3) Slab
- ) Slab of control office in lh'e.Z“d_ floor :
t b W cover dia. Mainbar | - " | . fy Lo
(c) | max | max | {mm) (mm) | (kgfem’) | (kgfom’) | (kgom)
[ - | (em) | (cm) {plain) L } 2
15 150 | 6225 i 12 ] 300 ' 3760 2300
: B . Moment T T
. MIx (kgem) My tkgem) - | - Mtix (kgem) - | My (kgem)
. 12000 : 22009 SO 10000 ¢ T 12000 -
" Design (x and y direction )
Point of support Bar -~ - " Yicld Bar
812-@150

_ d2@100

5242 o

Chma



e

b) Slab with Ix

Hydopomer §%501
Uppar Shucture Calads 3o

$12<@100

o saa3

ly. = 1000 mm :
L ! w cover | dia. Main bar ©c fy fv
(cm) | (cm) | (cm) | (mm) (tam) (kgfem’) | (kgfem’) | (kgfont)
(plain) o '
15 100 105 4 10 300 3700 2400
- Design (x and y direction )
Point of support Bar Yicld Bar
 410-@150 $10-@150
¢) Slabwith Ix = 1000 mm between each console
ly =. 1000 mm |
t ! w cover | dia. Main bar e LI v
(cm) | (cm) | (cm) | (mm) (nun) (kg/cn’) (kgfem®) | (kgfom)
o (plain} :
iz | 100§ 100 | 4 12 300 3700 2400 |
Design (x and y direction )
Point of suppori Bar - Yield Bar
312-@100 312-@100
d) Slabwith Ix = 1000 mm on stairs <0
“ly = 1000 mm |
t 1 w cover dia. Main bar fc' . fy v
(cm) | cm) | (cm) | (mm) . (oum) (kg/am’) | (kgfem) | (kg/em’)
L - (plain) ' S R
15 [ wo| wo | 4 12 300 | 3700 | 2400
- Design (y direction ) " - DIG-@IS0 )
Design (x direction } $12-@150
T e) \ S!ab_ -of.emre‘mce'mof
_"_ t ] w. | cover dia. Main bar : .l‘c' o (% fv
(cm) | max | max | (mm) ~ (mam) ('kglc_mz) kgfen’) | (kgfem®)
< f (em) | (em) ] {plain) : : :
W5 [so [ wse [oa ) o120 | 300 3700 | 2400
~ Design (x and y direction ) :
Point of support Bar T Yicld Bar
 312@100

41 -42

1000 nun  on canopy above windows and entrance



4, Desagn of Elemcnt Profile of Crane
Load crane = 25000 kg
Vi PL

Maximum moment =
| - = Y %75000 * 750

4687500 kg.cm

Use IWF- 494 x 302 x 13x21
Ix = 83800 cm'
ly = 9660 cm'’

S Wx = 3390 cm

. Wy = A, 640 cm3

: .':'Checkinaz.

'V.IS'tress'es N . ‘

o = Mua/Wx -
4687500/3390 S

1l

Deﬂecnon
P = 1/48 X PL’/EI o
L= 1/48 x 25000x750’/2 hcxo“x 83800

1382 74 < o= 1400 kg/cm (OI\) -

fh e
Upper Stuches Catuinon
i -

42-42

L= I24 cm < f,u = IISOO L— IISOO X 750 = ISO cm (OK)

. :_5_2%44 '

3

3
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a. Structure of Reinforcement Concrete Frame
" b. Dimensions
c. Dcsigﬁ Condition

. Loading Condition

=W

e. Prototype of Element and Recapltulatlon of Frame Element Force
1). Column '
2}). Beam |
3). Slab

532
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General Construction
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. Garspe
Struchure Catrdedon
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. Design OfReinforccmént_ Concrete Frame =

a. Structure of Reinforcement Concrete Frame

. ) 5._;3‘9-

Goony
Stuctune Cakigsdon

7-13



starscantnn - 8- 13

b. Dimensions

- length ¢~ccolumn =.-20.00 m
—~ width c¢-ccolumn = 6.00 m
— heightgroundtoroof = 4.11 m

¢. Design Condition
1) Concrete oonlpreséion strength fc’= 30 MPa (K-250 =250 kefcm?)
2) Reinforcing bar : '
*  Plain bar fy = 2400 kglem® (BJTP 24)
. Defb_hﬁ_ed bar fy = 3700 k.g'/cm2 (BITP' 32)
3) Steuctural model : space (xyz axis) frame

4) A-nalysisrmethod : static —rigid floor .

d..Loéding- Condition

1) Slab dead load = 150 kg/m’
2) Live load ' = 400 kglml_
- 3) Concrete self'wcight ='24"00 kg/mjx

4) Brick wall 15 cm thick = 250 kg/m?®

" . Prototype of Element and Recapitulation of Frame Element Force -

- i). Column

a) Column lyﬁé 1 (column in level 0+OOO until 5+500)

' Protétvpe of Element_ -
dia. main dia. o '
b h cover - I fy fv -
bar (mm) | st »
{cm) | (cm} | (mm) (dgom)) (r'n";"ng’ (!_cglcm’) (kg/cm) (kglcn_ft
20 1 30 10 25 10 _300 7 '_3700_ 2400




sncrmeconann 913
Frame I:Icment Force Design
Mémbcrs Axial Shear | Torsion | Moment | Mainbar | Stirrup . Pu Mu
| (kg) &kg) | (kgem) | (kgem) (mm) | (mm) (kg) (kgem) |
1 30410 1160 0 464000 4D25 S10@-300 | 36354 611587
"2 7_3‘5290 1480 0 591000 4D25 $10@-300 36354 611587
<3 34510 1480 0 591000 4D25 $10@-300 | 36354 611587
-4 35290 1480 .0 591000 4D25 &10@-300 | 36354 611587
-5 30410 1160 S0 464000 4D25 " | $10@-300 | 36354 611587 |
e 30410 1160 -0 464000 4D25 $10@-300 36354 611587
7 35290 1480 0 591000 4D25 | $104-300 | 36354 611587
8 34510 1480 0 590000 4D25 $1042-300 | 36354 611587
9 35290 1480 0 . 591000 4D25 410@-300 | 36354 611587 |
10 30410 1160 0 - 464000 - 1D25 $1022-300 | 36354 611587
- a) Beam type a
- Prototype of Element : - .
b h cover d'a'mb&r. dia. stirup . fy fv.
om) | (em) | (um) (deformy | kgfom?) | (glem’) | (kefom’)
20 40 .1 10 o6 = 10 7300 3700 .. 2400 -
_ : Frame Element Force R :
Mer;nbcrs L Ax_i_al - Shear Torsion Moment
~ 7 (kg) - _(kg) (kgem) (kgem)
il it B0 - 6730 16600 666000
- 12 69 6990 0 664000
13 60 . 9% 0 664000
14 30 7140 - 16000 - 66000
15 80 7140 - © 16000 . 666000 o
16 ;60 69%0 0 661000 -
17 S 00 C69%0 2 0. 664000
18 ot B0 740 - 16000 . 666000
Design ~ - —
Membcrs Mam Bar (mm) Sunup Bar (mm) Mu]ig,cm)
| ! Di6 - 510-@50" : 673254
12 oo D16 T CA104@s50 ¢ © 673254
3 L DL6 s o Slo@80 o 673254
| s D6 S l0@50 i o [ 673254
1571 0 Dl C104@50 673254
L___‘l6 SR 3 ) [ A - $10-@50 - - 673254
T i Dle H104@50 - .: T 673154 .
D6 A10-@50 . .- o 613254

18
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Stmmvm 10 -~ 13

Design - .

Members Lelt Bar - - . Middle Bar - Right Bar

Top Mid | Bottom Top Mid Bottom | : Top -} Mid | Bottom

S11 7 2DI6 | 2410 D16 | 2D16 2410 2D16 2D16 | 2410 2D16

12 ] 2D16 | 2410 2D16 2D16 2410 D16 | 2D16 | 2410 D6

13 2D16 | 2410 2D16 2D16 2410 2DI6 | 2D16 | 2410 2Di6

14 2016 | 2410 2016 D16 | 2810 D16 2D16 | 2410 2D16

15 | 2016 | 2610 | 2D16 | 2Di6 | 2410 | 2D16 | 2D16 | 2410 | 2D16

16 2D16 | 2310 D16 D16 2410 2D16 | 2Di6 | 2410 2D16

17 - | 2D16 | 2410 D16 2D16 2410 2D16 2016 | 2410 D16

18 - | 2Di6 2§10 2[)16 2D16 2§12 | 2D16 2D16 | 2410 2D16

L_
b) Beam lypeb
Prototype of Flement - c
b |- h | cover d_la‘(ilmzn) bar | gia stimup |- £ "‘ fy |
(cm) | (cm) (mm) " (deform) C(mm) | (kglem?) | (kg/em’) o (kg/ent)
20 40 10 16 10 300 | 3700 | <2400
T Frame Element Force BT ]
i - Acdal . Shear Tossion | .~ -+ - Moment - -
Members | © S o I .
- R 3 kg) - | (kgerw) - (kgem)
23 - |- use - ww0ge 1 72000 | - - 1255000 - _ :
U T80 | 03240 - | 4000 - | 1661000 1 o &
25 S 1430 : oo 12970 . 0 oo 16210000 T T :
26 | 1480 . | 13240 3000 - | 1661000 -
27 - 1150 CO090 ] 72000 2l 1235000
o L o - Design :
Members Mam Bar (mm) Snnup Bar (l]‘l]ll) C Mu (kgcm)
2} : D19 - o ol0-@i50 .- i 1756489 .
24 R D19~ 0 | oo blom@Iso T 1756489 -
25 D1y T se@Iso o Csese
26 B9 A l0@Ls0 3 o 1756489
27 R M1 Do $10-@is0 - e 1T560489
o C e S Design e o LR o
Mcmbers § - - LefiBar - S Mlddcha: Corp s T Right Bar
| top | Mid [ Botom | Top | Mid | Bowtom | Top ‘| -Mid } Bottom | -: .
23 | 3D16 | 2310 | 2D16 | 2D16 | 2410 | 3DI6 | 3D16 [2610 | 2DI6 | . o
~ 24 IDI6 | 2410 2D16 2016 | 2410 ] 3DI6 | 3DI6 J.2410 |.2D16 | - %
- 25 3IDI6 ¢ 2510 2D16 2016 | -24l0 - | 3IDI6 3Di6 | . 2410 D16 .
26 3D16 | 2410 | 2016 | 2DI6 | 2410 | 3D16 | 3DI6 | 2410 | 2DI16 .

27 | 3ID16 | 2610 | 2D16 2D16 | 2410 3DI6 | 3D16 |:2410 | 2D16

5312



 stctreconnm  11-13

¢) Beamtypec

__Prototype of Element

b h | cover dl&(lmli I)ba: dia. stirrup fe' oy v
(cmy | (cm) | (mm) (deform) (run) (kgfom’) | (kg/em) | (kg/enr)
L 0| e 6 0 300 | 3700 2400
_ S Frame Element Force
' <o Axdal . Shear Torsion - Moment :
Members e : : : o
Lo _(kg) - o ke) - (kgem) o Kkgem)
28 0 5220 12000 550000
29 0 2640 0 237000
30 .0 5220 | 12000 590000
31 -0 5220 12000 590000
S . Design . , Lo
Members | Main Bar (mm) . Stirrup Bar (mm) - - Mu (kgem)
28 A o sl0@en . |- . 658457
29 D16 RS S10-@100 T 658437 ﬁ
30 __DI6 . - . $10-@100 S 658457 ‘
31 . DI6 o slo4@lo0 658457
e Design . 1 . .
= Members | - - - LefiBar -~ = | - - - RightBar e T
& | Top Mid | Bottom | Top .| Mid | Bottom
28 | 3D16 | 2410 | 2D16 | 3D16 | 2610 | 2DI6
29 3D16 | 2410 | 2DI16 '} 3DI6 | 2410 | 2D16
30 -1 ID16 | 2410 2D16 3DL6 | 2410 D16
31 ] 3DI6 | 2410 2D16 D6 | 2410 2D16
o d) Béam typed
 Prototype of Element BTN .
b ; h .| cover dl?'(hrfua:)lb&r - dl&SUrrup PR [N .ry-;. v .
e |oem) | ma) o (mm) | (kgfom?) | (kgfem) | (kg/em)
1o | s ft0 o w8 300 3700 © 2400

o 5-3-13



410

38422150

st catuotn 12 - 13
Frame Element Force :
Members - Axial Shear Torsion o Moment
o _(kp) (kg) (kgem) - _(kgem)
32 0 900 7000 85000
33 10 1340 0 117000
34 10 1230 0 116000
35 10 1290 0 116000 i
36 10 1180 0 117000
37 0 %0 | 7000 85000
38 0 900 7000 . 85000
39 10 - 1340 0 T 1E7000
40 10 1290 0 - 116000
41 10 ~ 1290 0 -~ 116000
42 10 1340 S0 - 117000
43 0 © 50000 - 7000 85000
44 0 610 7000 42000
45 - - 10 1660 7000 241000
46 10 1660 7000 . 241000
47 0 610 - 7000 S 42000
48 0 610 -~ | 7000 42000
3 L = Design - - Dol |
Members | Main Bar (rum) Stirmup Bar {num) - Mu(kgcm) -
32 . 8l0 - 4%-@150 B 245678
33 410 48-@150 245678
M 410 . d3-@l50 245678
35 410 s@Is0 . . 245678
- 36 410 48-@150 245678
37 510 - 484@150 245678
JEE $10 . $8-@ls0 - 245678
-39 410 L 48-@150 T 2456718 -
40 . - ¢lo - &8-@150 245678
41 $10 $8-@150 245678
42 $10 - $8-4@150 o 245678
43 $10 $8-@150 - 245678 ]
44 $10 -  $3-@150 245678 - -
.45 . 610 . &8-@150 . 245678
46 - ogl0 - $3-@I150 245618
47 - 10 . 48-@I50 245678
48 - 245678 ]
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' - . Design : N
Membcrs : Left Bar : Middle Bar Right Bar
32 Top | Mid | Bottom Top Mid | Bottom | Top Mid | Bottom
33 2610 | 12610 | 2410 2610 | 12910 | 2610 | 2410 | 12410 | 2410
34 2610 | 12010 | 2410 2610 | 12310 | 2810 | 2410 | 12410 | 2410

35 2610 | 12410 | 2310 | 2410 | 12910 | 2610 | 2410 | 12610 | 2410
o 36 2410 | 12610 | 2410 | 2910 | 12610 | 2610 { 2410 | 12610 | 2410
& 37 2310 | 12510 | 2410 | 2410 | 12910 | 2¢t0 | 2610 | 12410 | 2410
38 | 2810 | 12610 | 2610 | 2810 | 12610 | 2410 | 2410 | 12410 | 2910
39 2610 | 12610 | 2810 | 2410 | 12810 | 2¢10 [ 2410 | 12410 | 2410
40 2510 | 12510 | 2510 | 2310 | 12010 | 2410 | 2410 | 1210 | 2410

A0 | 2610 | 12810 | 2610 | 2910 { 12610 | 210 | 2410 } 12610 | 2910
2 2610 | 12010 | 2410 | 2610 | 1210 | 2410 | 2410 | 12410 | 2410
43 2010 | 12810 | 2010 | 2410 | 12310 | 2610 | 2410 | 12410 | 2410

T 2810 | 12410 | 2610 | 2410 | 12410 | 2410 | 2410 | 12610 | 2410
45 2510 | 12610 | 2310 | 2610 | 12610 | 2410 | 2410 | 1210 | 2410
46 | 2810 | 12610 | 2910 | 2810 | 12610 | 2410 | 2610 | 12910 | 2510 |
47 2410 | 12610 | 210 | 2410 | 12910 | 2410 | 2410 | 12610 | 2410
48 2810 | 12610 | 2610 | 210 | 12810 | 2410 | 2410 | 12610 | 2610

.3). Slab between each'cbnsole' _

dia. Main bar

. ' N | W m\.er (mm) - e . fy '~ AN s
- : (cm) | (cm) | (cm) (mm) (plain) . (kgfem®) (kg/c_m)__ | (kgfcm®)
) - 2 [100] w0 | 4 . N 300 3700 2400

Design (x and y direction) ]
" Point of support Bar ' © . Yield Bac

12 @00 S12-@150

L 5'_3_'_]5" .
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