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EMINHHIVITND
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Y
WIMUNUTINNITVUAT (Live Load ) LL. WiET1¥UYAYANIVANDIAT W.A. 2522

- Yaem 50 NN./AT.N.
49’ (% A dy (% S

- NUAUFIANTONUHAIAIAOUNTA 100 nN./AT.L.

- aae, neasnaud, vedsean, Tsaumsan,saaas 400 nN./AT.L.

o &

ﬁ}ﬂﬂ‘]Ji8“IjiJ,ﬁJﬂﬂi’hu‘Vifﬁﬁ@iuﬁﬂﬁgﬂ,ﬁﬂﬂﬂ/LﬁUiﬂﬂu@% 3

- Weslagiulauazseamadn veso1mIye, 300 NN./AT..
vown 155w, I5anenuia, @1, suIn1s

S SV KRN TR ATREER T 250 NN./AT.A.

A o 1 UG 9y a
- Ll,ﬁ\‘lﬁll‘1/]ﬂi%‘1/]W]fJfﬂﬂﬁ(ﬂiml’luul’ﬂﬂﬁﬁfﬂ\wi)

]
=1

auve101msNga lunu 10 as 50 AN./AT.L.
A7UY0901TNGINIT 10 1WAST LA 1IN 20 AT 80 NI,
AIUYDIDINTNGIND 20 1UAT LA 1IN 40 1WA 120 NN/ATN.

H 4 A
ﬁWIUﬂ‘]_I‘J‘J‘K]ﬂLWM@m (Super Dead Load)SDL.

- ﬂizgﬁmﬂﬁu 0.5 nN/ATN.
- Junnsdfuszdunun 5w, 85 nN./A3.Y.
- quszou ihuazuaeaig 10 AN/AT.A.
- WlInedFUADANUL 10 HU.TIMNIUTDINY 180 AN/AT.A.
- WIINedFUABANUL 20 HU.TINNIVEDIAY 280 NN./AT.A.

] v < 90’
- Taseadesessudunuiin (maih) 500 AN./AT.1.
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UM IMUIVUUIIANLALNIIABDVAUDIDIATT W.8.H. 1311-50

ussaudmiveonuuy Tnsead1anan aae3ted1edie iHiesainanugaens lumu 80 was

Voyan3eenIUL UM X-X (14N 11991A13)

H = (ANNgI91A19) 18.90 m. W =(mnm5’n) 10.50
D = (ANWANIAT) 19.00 m. Iw = (?ims:ﬂaummﬁﬁﬂg) 1.00
anvazyeulla 1 ANNIS Ay 25.00 m/s
ANUARUWUUDINA 1.25 kg(mass)/m"3

anvazilszmea A (pivszwmanuula)

° Vv a daa v
wamsmIamaulszansineaves

q= 39.82 kg/m”"2 Cg = 2.00 Cgi = 2.00
dulsyansanuaumelu duilszansanuaumeauen
Cpi dMTUNsIAU  0.00  Cpi dwsuusega  -0.15  Cp munihay 0.81 Cp usnmmuiioay
naImNeAIIaIU H/D < 1
Cp UINUNFIN 5282 H s untiay -1.00  Cp U3NUNAIN 6AINTLEY H amuntiiay
' & . A
nieussaumeluile Cpi=-0.15 Ao -11.81 kg/m 2
' & . I
nieussaumeluiie Cpi= 0.00 fo 0.00 kg/m*2

5’JllNﬁllﬁ\iallﬂﬁgﬁ"lﬂﬁluﬂﬂﬁﬂﬂ"ﬁ Gluﬁﬁ‘VlNﬁll
Total baseshear 20.60 Ton

Overtuning alongwind 200.40 Ton-.m

AmsuAIuaaIngy (retumn period) 50 7 (Vy,)
. al byl
dmiumsaanuuuianteldiom V=V,
AmTunEpankuuianiizings V=T.-V,

Iae T Aodndsznaulsiu

ngx 1 : Ve, =25m/s, T.=1.0
gy 2 @ V=27 mfs, T = 1.0
ngu 3 : Vip=29mfs, Tr= 1.0
ngs dA: Vg =25 m/s, T, =12
ngy 4B : Vg =25 mis, T = 1.08

< v a
Eﬂ!!ﬁﬂﬂﬂ’NNﬁUQNSNEQ

-0.51

-0.50
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AANISAIUIUTHIBUTIAN

STETR L Ce Pext kg/m”2
HAIMNOATIEIU H/D < 1
szez H 9InMuvTnay 1.136 -90.45
s2ez > H 9Ingunvnay 1.13 -45.23
a YV v
USnaMuMeaN
nnAINga 0.989 -39.86
a Y 4
USNaMUnThaN
A v 2 v Pl
3282 z DINWY (m) Auan (Kg./m’) Auan+mean (kg/m”2)
18.90 1.136 73.14 113
15.75 1.095 70.52 110.38
12.60 1.047 67.44 107.30
9.45 0.989 63.67 103.53
6.30 0.912 58.71 98.57
3.15 0.900 57.95 97.81
0.00 0.900 57.95 97.81
ﬁ""
73.14 Kg.m? . 11‘5 I
3. m
70.52 Kg.m? ¢ <
3.15m
I
7.44 Kg.m
° g 3.15m 4‘ :< -39.86Kg.m’
5 18.90m #
63.67Kg.m <
3.15m
¢ §
5871Kgm2 3.15m {' :<
— v
57.95kg.m’ — -
— > J.m Ground Level
o

suUmnaanssaunszineoImsaIUN g
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usaandvSueanuuulnssadaran Aledteeade

%’aagamﬁaammmmu Y-Y ((3{11481301?115)

H = 1890 m. W = 19.00 m.

D = 10.50 m. Iw= 1.00
anvazveuila 1 ANSIaN 25.00
ANUHMWUUO NS 125  kg(mass)/m’

anvazgilszina A

mamsfnaminlsrantimeide

q= 39.82  kef/m™2 Cg= 200 Cgi= 2.0
fFudseansanuaumely

Cpi MHIVUIIAU 0.00 Cpi MMTVNTIQA

Fulszansanudumenen

Cp Muwinaw 0.80
a k% 4
Cp U3naMumean -0.50
Cp U3NUKAIM -1.00
wieussaumeluiie Cpi=-0.15 Ao -11.81  kgf/m’
vieussaumeluiie Cpi= 0.00 fo 0.00 kgf/m’

FINNAUTIANNTZTMMEUDND AT 1Hﬁﬂﬂ1ﬂﬁu
Total baseshear 36.86 Tonf

Overtuning alongwind 358.57 Tonf.m

m/s

-0.15
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AANISAIUIUTHIBUTIAN

STETRL] Ce P ext
2
kgf/m
VINIWUHAIM
UINWUNAHAIM 1.136 -90.45
a % Y
UINMMUMEaN
NNNAINGA 0989  -39.37
a2 % %
VINUMUKINAN
3282 z 2INIY (m) Auan (Kg./m’) Auan+mean (kg/m’)
1890  1.136 72.36 111.73
1575 1.095 69.77 109.14
12.60 1.047 66.72 106.09
9.45 0.989 62.99 102.36
6.30 0912 58.09 97.46
3.15 0.900 57.34 96.71
0.00 0.900 57.34 96.71
72.36 Kg.m’
60.77 Kg.m?
66.72 Kg.m’ 7 - 39.37Kg.m?
62.99Kg.m? ——
58.091Kg.m? L]
57.34kg.m’ — L
— =1 = Ground Level
— ————

sUMMBARIIENNIZINARINIATHET?
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e'mma‘roi"]ufammiaammumﬂ15931'1umumséfuamﬁammuw'uﬁu"lm 480, 1302

alanSuNanUAUBITINSUMIDINUDY (Sa)  THUN 5 @ AFANNA

Iqﬁ,gﬁs. Sa(0.1s) Sa(0.2s) Sa(1s) Sa(2s) Sa(3s) Sa(4s) | Sa(5s)

Sa(6s)

Unit

0.126 0.126 0.158 0.174 0.078 0.058 | 0.047

0.039

g.

1 1A 1 I 1 1 a [ { 3 o a
ﬂ”ILLNuﬂu"lﬂ'Jiﬂﬂ‘ﬁQQﬁlgiz‘quL’]Juﬂ1ﬂ31ulidﬁﬂﬂﬁu@\1l%\iﬁlﬂﬂ@illﬁﬂT]JﬁLl Ss (MUNITAU 2 ’J‘L!"Iﬁ)

A a A
S191 13U
alszneuuazaNudiyvelszinnvesniIns (1)
9 A A o o ] @ o v a
pimsuaz Inssaswougnianudany luumin dszinnanuddgeias 1 @nd)
alsznounnudiAgve901As =1

Y
= 9

MUMIAUNUFIY 115V IAIABUNTA T =0.02 x18.9 =0.378 UM

0,60

ATSIREUALRLTE n Ry
Amsunisaanuuy S, (g)

ATUMSAY (Tuni)
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M5137 1 A1 SDS

M15197 2 A1 SD1

1 SDS Uszanmsesnuuumumuuauanlv 1 SD1 Uszanmsesnuuuimumuueuan 1y
1130 II I v 130 II I v

sps<0.167 | n(liseauuy) | n(liesnuuy) | n(liesnuuy) | SD1<0.067 alueenuuy) | nlueeauuy) | nlusenuu)

0.167<SDS | v Y f 0.067<SD1 | ¥ ¥ a

<033 <0.133

0.335SDS< | f 3 0.133<sD1 | A f 3

0.50 <0.20

0.50< SDS 3 3 3 0.20< SD1 3 3 N

1T A < 9
SDS=SD1=Sa =0.133 <0.167 sonuuuunuau lvutlulsznon o (low)

SDS = SD1=Sa = 0.067 < 0.133<0.133 eonuuuuruaulvaudluilsznn v @lnd)

A g}.; J v YR A 1 A A )
‘luﬂim“lflﬂﬁ]'lﬂ@ni'lﬂ‘ﬂﬂﬁﬁ]\“lﬁ%‘iﬂuiﬂﬂﬂﬂimﬂﬂﬂ;ul!i\‘lﬂ31 IuﬂimﬂﬂT]Jﬂ'liﬁu

=}
WU IUVDID1AT(T)

] A R o Ao Yyt 1y ' a a A A g A o 1
GluVNﬁi’]\11/]ﬁrﬂ1Qﬂﬁﬂﬂ1ﬂﬂuﬂﬂ1ujm1ﬂuﬂ1u@fJﬂ’J'] 0.8 Ts ’Juﬁﬂiﬂﬂﬂ TS uﬂ1lﬂuhlﬂﬂ']1]ﬂﬂ1ﬁu@ﬂ1

AMUNTAU

y
A

WUFIU

1108 Ts = SD1/SDS = 0.133/0.133 =1 @41U T =0.378<Ts=0.8%1 = 0.8

agflimseanuuunsiudulviudulszion o dudesesnuuunsasiuainlig)

o 1 A X {
I muadszmnnmesnuuudmumuuruau T lasldmmzmnasi luaisen 1
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MHHNU33YIFNUTANA (Load Combination)

e

Y
MUIATTIU ACI 30 2an. Mnua ldAnsanruiminlsedoasi

1. nsaiems lildnasuussannseussnuruann,
U=14D+1.7L
2. nsfleimsinaussay
U =0.75(1.4D+1.7L+1.7W)
U=0.9D+1.3W
3. nsdiemsiiaasuusnuEuAn 1
U = 1.05D+1.28L+1.4E
U=0.9D+1.43E
4. dmdvermsiaaiuuseiumedivesdunanilday
U= 14D+1.7L+1.7H
U =0.9D+1.7L+1.7H
U=1.4D+1.7H
U= 0.9D+1.7H
fioennsemssuaseins lidesee nuuuussruan gy inisanTvan Casel 2

U

MHHU33YIFOUTANAI9IN5 303 (Wind Load Combination)
271A19N379 = 10.50 m. 81A19819 = 19 m (4w 1-Deck)

871A19N379 = 3.85 m. 81A19819 = 4.25 m. (i Roof)

v ANG NG auAa z%’u Net Wind Pressure (Net Wind Force Net Wind Pressure (Net Wind Force

e (m.) (m.) X-Dir (Kg-m”2) X-Dir(Kg) Y-Dir (Kg-m*2) Y-Dir(Kg)
Roof 18.9 3.15 113 137041 111.73 1495.79
Deck 15.75 3.15 110.38 3650.82 109.14 6532.03
FL.5 12.6 3.15 107.3 3548.95 106.09 6349.49
FL4 945 3.15 103.53 342425 102.36 6126.25
FL3 6.3 3.15 98.57 3260.20 97.46 5832.98
FL2 3.15 3.15 97.81 3235.07 96.71 5788.09
FL.1 3.15 3.15 97.81 3235.07 96.71 5788.09

9
. . : o Y
11 Net Wind Force 10U X#39 Y = Net wind Pressure*AUGUAASTU*AIIUNINDIATT
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By Pwy 0. 75y
HEN [T ][]
3 3
A,y My
Pwx Prx l I l l 0.75puy 0,75 v l l I l
Pry 0.75my
(A1) (A2) My = ::'2 (fﬁ'_'". '5;;.:-) Biey — Mp= :’E TS,”. ;;;:)B»er
(A) (B1) ®) (81)
0.75;_1;:-;- 0.563_51:':}'
BB HEN
P
My
0,75y ] [ l [ 0.75p; 0.563pwy l l J l 0.563p¢

(©

0. 563.13; ¥

My = 0.563(pwytprgByey + 0,563 (Pt prpBrey
ay=+0 158,

(D)

ey = +0,158y

sUmsvIumave s saiesnnussanluiamaean Asmndufiameantazmsia

A9193 NNV NI IR I NI AN UNAMIaN damnHuNamMIaNtazmMsTANG 6 Case

v mmqmdnz%’u CASE Al | CASE A2 CASE B1 CASE B2 CASEC CASED

" (m.) Fx Fy Fx Mt Fy Mt Fx Fy Fy Mt
Roof 3.15 1370.41| 149579 1027.81| 1618.79| 1121.84| 3197.24( 1027.8056| 1121.839| 771.53942| 842.12717| 3615.24
Deck 3.15 3650.82| 6532.03| 2738.11 431253 4899.02( 13962.21| 2738.1139| 4899.0218] 2055.4108| 3677.5323 13718.24
FL.5 3.15 3548.95| 634949 266171 4192.19| 4762.11| 13572.03| 2661.7106| 4762.1149| 1998.0574| 3574.7609( 13335.01
FLA4 3.15 342425|  612625| 2568.19[ 404490 4594.68| 13094.85| 2568.1911| 4594.6845| 1927.8554| 3449.0765 12866.24
FL3 3.15 3260.20| 5832.98| 2445.15 3851.11| 4374.74| 12468.00| 2445.1521| 4374.7358| 1835.4941| 3283.9683( 12250.21
FL2 3.15 3235.07| 5788.09| 242630 382142 4341.07| 12372.05| 2426.2993| 4341.0701| 1821.342| 3258.6966 12155.90
FL.1 3.15 3235.07| 5788.09| 242630 3821.42 4341.07 12372.05| 2426.2993| 4341.0701| 1821.342| 3258.6966( 12155.90

10
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Purlin steel design : ASD

® Project i = Cate 3 30 September 2013 B Time : 10:25:43 AM
& Owner = ® Engineer 2 ® License
® Location ® Purlin No. 3 wiimdn-1 ® Floor . Roof

[Coa ]
oy
[ |

Input Data
Use Steel Grade = Fe-24 roofing matenal = 5.00 kg.fm.? H = 141 m.
E. — 2,100,000 ‘kg.fam.? Weight of purlin = 10.00 kg.fm. L = 4.75 'm.
F, - 2,400.00 kg.fom.® Live load =) 30.00 kg /m”? s = 1.50 \m.
R - 1,440.00 kg.fem.? Windload = 50.00 |kg,fm.2 D = 475 Im,
Sagrod design | = Yes Weight Ect. = 15.00 kg./m 2 W, - 85.00 kg./m.
Analysis & Design Steel property
(5] = 30.70 degree x = 251.636 kg./m. Select 150x50x20¢3.2  'mm.
W, = 43.392 kg./m. M, = 12.087 kg./m. I = 280.000 _cm"
W, = 100375 |kg.fm. 5, . 17.475 am I = 28.300 o
Ao v | = 1.319 am. =l Nomew, = 1132 an. s B 37.400 e’
A e e | = 0.440 cm. 2| Apm | = 0.060 em, S, B 8.190 o’
f. = 1,115.57 kg.fem? < R, = 1,440.00 kg.fem.? f = 5.710 am
@ CrLight Lip Channel| O Square Tube |'O Rectangular Tube . O EquallegAngle | = CEL
- | Sectional Area | = 8.607 cm?
() C-Channel | () WFWide Flange l'O I-Beam i (O Unequal leg Angle_“| Unit Weight | = 6.760 kg./m.
Sagrod design
M, = 12.087 kg./m. s, = 2.730 |an? Use sagred | = 2 Row
f, = 1,115.57 kg/am? < R = 1,440.00 kg fem.? Required (A, | = 0.089 cm.?
F, = 2,400.00 kg.fom.? R = 1,440.00 kg/em? |RB12 Tj A= 1131 [em?
(_Zhack Slender Ratio ro= 0.500 iem. D, = 2.000 em. = D, |= 3.770 om.
Use : C-Light Lip Channel 150x50%x20x3.2 mm. Weight 6.760 kg./m.
Results => Complete !

Use : Sagrod RB 12 2 Row Max.Reaction = 269.167 kg./m.
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Rafter steel design : ASD

® Project = Date 30 September 2013 = Time 2 10:42:47 AM
= Owner ® Engineer ® License
® Location = Rafter No. Juviu-1 = Floor it Roof

Input Data
lUse Steel Grade = Fe-24 roofing matenal = 5.00 kg.fm.? H = 141 m.
E = 2,100,000 'kg.fem.? Weight of purlin = 8.00 |kg./m. [ = 1.00 m.
F, = 2,400.00 kg.fom.’ Liveload = 30.00 kg./m.? L = 4.75 {m.
R L 1,440.00 kg.fcm.? Windload | = 50.00 |kg./m.? D - 475 |m.
w = 28146 kg./m. Weight Ect. = 15.00 kg,,fm_? 5 = 1.50 m.
W, & 83.00 kg./m. Weight of rafter = 10.00 kg./m. L & 11.50 |m.
Analysis & Design
657.76 768.58
289.79
e | /\
\J s
SFD : units kg. BT BIMD : units kg.-m. {149.15)
Calculate & Design Steel property
o - 13.78 degree M, = 768.584 kg./m. Select 200752032 |mm.
W, = 22.149 kg./m. M = 5.537 kag.fm. L = 716.000 em®
W, = 28145 kg./m. S, 5 53.374 an i - 84.100 o’
Ay |= 1.359 cm. 2l Ny 1.245 om, s, - 71.600 em’
fo = 1,10849 kg./om® < R = 1,440.00 kg.fem.? 5, = 15.800 cm®
|© C-Light Lip Channel () Square Tube |O Rectangular Tube (O Equal leg Angle l :‘ : Zg :
IO C-Channel _O WF-Wide Flange i O I-Beam ”!_‘_O Unequal leg Angle | Secu'on;i e BN 11:810 i
X1 < 2.34 m. x° = 467 \m. Unit Weight | = 9.270 'kg./m.
Reaction, | = 21233 lkg./m. Reaction, = 276.95 kg./m. Reaction: = 1,417.31 kg./m.
Results => Use : C-Light Lip Channel 200x75x20x3.2 mm. Weight 9.270 kg./m. Complete !

12



o Y o 1% 3‘, =) Y
F1MIMUIUTIUNND I 4 FU Uaath

20nUUVIATAKANYAIN FUaIUBLIE (SB2)

Pole-pate steel design : ASD

® Project = Date 30 September 2013 = Time 11:06:16 AM
= Owner ® Engineer ® License
® Location ® Pole-pate No. auna-1 = Floor Roof
W= 133.00 ke/m.
tl_jl—t.'.il.jA.x..ii‘.tx—::.n.l‘.a.taai.l.r:
o]
- L= 415 m.

Ri= 27598 kg R2=27598 |y
Use Steel Grade | = Fe-24 Weight of pole. | = 15.00 kg.fm. D = 2.00 m.

E = 2,100,000 'kg.fem.? Weight tranfer. = 118.00 kg.fm. L = 4.15 im.

B = 2,400.00 kg.fom.’ Weight svempe | = 133.00 kg./m.

R = 1,440.00 kg./em.?

Analysis & Design
275.98 28haat

i~

]

SFD : units kg. 27598 BMD : units kg.-m.
Calculate & Design Steel property
Amount of steel | = 1.00 Single M = 286.324 kg./m. Select 150x5020¢3.2  |mm.
W, = 133.000 kg./m. S, = 19.884 em.® I, = 280.000 ¢cm'
Ao | = 1.153 em. 2l Ay |= 0.874 om. I, = 28.300 om
1 B 2.08 m. 2 = 4.15 m. S, = 37.400 em’
Reaction,(Min.) = 275.98 kg. Reaction.(Min.) = 275.98 kg. Sy = 8.190 ¢m®
- - T T 1 2 - 5710
® C-Light Lip Channel () Square Tube |O Rectangular Tube | (O Equal leg Angle l we an
1 | Ty = : on
(O c-Channel () WF-Wide Flange I (O I1-Beam | () Unequal leg Angle | Sectional Area | .= 8.607 |am?
Unit Weight | = 6.760 kg./m.
Results => Use : C-Li_ght Lip Channel 1-150x50x20>6_,2 mm. Weight 6.760 kg./m. Complete 1!

13
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2anUUVIASANANHAINT TUAIWASCI)

DESIGN COMPRESSION FOR MEMBER SC1
LOAD 2,473.80 Kg.
E 2,100,000.00 Ksc
Fy 2400 Ksc
LENGTH 3.17 m.
STEP1>  Assume Compression Allowble = 1000 Ksc
STEP2>  Select Area - 24738 Cm.”
STEP3>  Use Steel SQ 100x3.2 mm.
Ag= 1213 cm” Rmin = 393 Cm.
STEP4> K = 1
KL = 80.662
Ce= AT EIFy 13136
Fa = 1-1/2 (KL/r/Ce)’ Fy
5/3+3/8 (KL/t/Cc) - 1/8 (KL/t/Cc)’
Fa = 0.8114589 *FY = 1042.5604
1.8679986
STEP5>  Actually Compreesion =Ag.Fa = 12,646.26 Kg. > 247380 Kg.
1findnvie SQ  100x32  mm.

Ksc

OK

14
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aanuuuInssaany Yumaih (RS1)

Design of Two Way Slab (Method Ill) - USD Method , EIT 1008-38 [ Metric Unit]
A. Material Properties :
Concrete Steel
Comp. Strength (fc') 240 ksc. Yeild Strength(main) (fy) 4000 ksc.
Unit Weigth ,(w,) 2400 kg/m? Yeild Strength(strir.) (fvy) 2400 ksc.
Elas. Modulus (Ec) 245952 ksc. Elas. Modulus (Es) 2040000 ksc.
B. Design Parameters :
By: 0.850 ; #: 0.9 ;G d: 085 Nigaiiag
C. Slab Dimension : daLilas
Short Span, la 4.15 m. Thickness, h 0.12 m. OK
Long Span, Ib 5.45 m. Covering, Co 0.03 m.
case: [ 1 ]42 F93 74 1|5 1 (6 | [7F 78 F7°9 ]
1 2 3 4 5 6 7 8 9
D. Loading : Selected Design Case : 1
Considered Strip Width, b 1.00 m. Factor Load U = 14D + 1.7L
Dead Load, DL 288 kg/m?  Factor Total Uniformed Load, Wu 706.2 kg/m?
Superimposed Dead Load, SDL 95 kg/m?  Factor Unif. DL+SDL, Wdl+sdl 536.2 kg/m?
Live Load 100 kg/m?  Factor Unif. LL+SDL, WII 170 kg/m?
Short Span, la = 4.15 m. Long Span ,Ib = 5.45 m.
For m = 0.77 M- Disc. M+ Mid. M- Cont. M- Disc. M+Mid. M- Cont.
DL LL DL LL
Monent Coefficient, C - 0.059 0.059 - - 0.0206 0.0206 -
Mu = CWl? (kg-m/m) 23920 54485 4+ 17274 . 14403 32809 + 104.02 .
Total Pos.Mo =717.59 Total Pos.Mo =432.10
Ru = Mu/(g,bd?) 3.77 11.30 - 2.27 7.89 -
p reqd 0.0010 0.0029 - 0.0006 0.0020 -
Asreq'd (cm?) 0.80 244 - 0.48 157 -
Eff. Depth, d (m.) 0.084 0.084 - 0.084 0.078 -
USE Reinf. bar DB12mm. DB12mm. DB12mm. DB12mm DB12mm. DB12mm.
Spacing @ 0.300m @ 0.300m @0.300m @ 0.300m. @ 0.300m @ 0.300m.
Asprov'd (cm?) 452 452 - 452 452 -
Check Asprov'd > Asreq'd OK OK - OK OK -
Note : Negative moment of Discontinueos Span is obtain from 1/3*T otal positive moment
F. Shear Reinforcement Design : ACI318-99 - Section 11.3 and 11.5
¢, Ve = ¢,*0.53*(fc)"05*bw*d 11061.24 kg.
Check Ve > W, Form = 0.77
Total load on Slab 15972.48 kg.
Distributed Load Ratio for Short Span, Wa 0.74
Distributed Load Ratio for Long Span, Wb 0.26
Factor Load on Short Beam, Vua 2848.10 kg/m < ¢, Ve OK
Factor Load on Long Beam, Vub 761.99  kg/m < ¢,V oK
G. Temperature and Shrinkage Reinforcement Design : ACI318-99-7.12.2.1
p min 0.0020
ASqq =p Min*b*h 2.40 cm?
USE RBY mm. @ 0.200m.
Check Asprov'd = 3.18 cm? > ASeqq = 2.40 cm? OK
H. Special Reinforcement :
H.1 Special Reinf. at Exterior Conners ACI318-13.3.6.2
Special Reinf. Length, Is = Ib/5 2.0 USE Top&Bottom bar DB12mm @ 0.300m
H.2 Special Reinf. at Top Slab perpendicular to Neg. Reinf. Bar ACI318-13.3.6.4
Short Span, la Long Span, Ib
M- Disc. M- Cont. M- Disc. M- Cont.
RB9 mm. @ 0.150m. RB9 mm. @ 0.150m. RB9 mm. @ 0.075m. RB9 mm. @ 0.150m.
Note : 1. Special Reinf. At Top Slab perpendicular to Neg Reinf Bar

For Top Reinf RB9 mm. - USE RB6 mm@0.15m.
For Top Reinf. DB12 mm. - USE RB9 mnm@0.20m.
For Top Reinf. DB16 mm. - USE RB9 mnm@0.15m.
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I. Drawing :
Slab t Reinforcing Steel ——
(m) ASL - AR+  AS3- ASA - AS5 + ASG -
Two Way Slab 0.12 DB12mm.@0.3m DB12mm.@0.3m DB12mm@0.3m DB12mm.@0.3m DB12mm.@0.3m DB12mm.@0.3m
DB12mm @ 0.300m DB12mm @ 0.300m.
y_3 .4
- @ ® ® ® e ® ® ® > 0.12
° ° ° ° ° ® e ° ° ° L4 m.
DB12mm @ 0.300m. — — DB12mm. @ 0.300m
Short Span, S :
DB12mm @ 0.300m. DB12mm @ 0.300m.
1.4 | 4
d hd b : i ¢ w2 o2
—s s v s s S v v v — 7y "
N @ 0.300m _/ — DB12mm @ 0.300m.

Long Span, L :

(RS1)
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Design of Two Way Slab (Method Ill) - USD Method , EIT 1008-38

A. Material Properties :

Concrete Steel
Comp. Strength (fc') 240 ksc. Yeild Strength(main) (fy) 4000 ksc.
Unit Weigth ,(w,) 2400 kg/m3 Yeild Strength(strir.) (fvy) 2400 ksc.
Elas. Modulus (Ec) 245952 ksc. Elas. Modulus (Es) 2040000 ksc.
B. Design Parameters :
By: 0.850 ; ¢ 0.9 i G 0.85
C. Slab Dimension : 5
Short Span, la 3.85 m. Thickness, h 0.12 m. OK
Long Span, Ib 5.45 m. Covering, Co 0.03 m.
case: [ 11712 573 p74] |51 [e6 | [7F 8 (759 ]
1 2 3 4 5 6 7 8 9
D. Loading : Selected Design Case : 6
Considered Strip Width, b 1.00 m. Factor Load U = 1.4D + 1.7L
Dead Load, DL 288 kg/m?  Factor Total Uniformed Load, Wu 706.2 kg/m?
Superimposed Dead Load, SDL 95 kg/m?  Factor Unif. DL+SDL, Wdl+sdl 536.2 kg/m?
Live Load 100 kg/m?  Factor Unif. LL+SDL, WII 170 kg/m?
Short Span, la = 3.85 m. Long Span ,Ib = 5.45 m.
For m = 0.71 M- Disc. M+ Mid. M- Cont. M- Disc. M+Mid. M- Cont.
DL LL DL LL
Moment Coefficient, C - 0.0504 0.059 0.0904 - 0.0096 0.0136
Mu = CWul? (kg-m/m) 183.08 40057 + 14867 946.28 73.86 15289+ 6867
Total Pos.Mo =549.24 Total Pos.Mo =221.57
Ru = Mu/(g,bd?) 2.88 8.65 14.90 1.16 4.05
p reqd 0.0007 0.0022 0.0039 0.0003 0.0010
Asreq'd (cm?) 0.61 1.86 3.25 0.24 0.80
Eff. Depth, d (m.) 0.084 0.084 0.084 0.084 0.078 -
USE Reinf. bar DB12mm DB12mm DB12mm DB12mm DB12mm DB12mm
Spacing @ 0.300m @ 0.300m @0.150m @ 0.150m @ 0.300m @ 0.150m
Asprov'd (cm?) 452 452 7.92 7.92 452
Check Asprov'd > Asreq'd OK OK OK OK OK
Note : Negative moment of Discontinueos Span is obtain from 1/3*T otal positive moment
F. Shear Reinforcement Design : ACI318-99 - Section 11.3 and 11.5
¢, Ve = ¢,*0.53*(fc)\05*bw*d 11061.24 kg.
Check Ve > Wy, Form = 0.71
Total load on Slab 14817.84 kg.
Distributed Load Ratio for Short Span, Wa 0.904
Distributed Load Ratio for Long Span, Wb 0.096
Factor Load on Short Beam, Vua 3479.31 kg/m < ¢, Ve OK
Factor Load on Long Beam, Vub 261.01  kg/m < ¢, Ve OK
G. Temperature and Shrinkage Reinforcement Design : ACI318-99-7.12.2.1
p min 0.0020
ASqq =p Min*b*h 2.40 cm?
USE RB9 mm. @ 0.200m
Check Asprov'd = 3.18 cm? > ASpeqq = 2.40 cm? oK
H. Special Reinforcement :
H.1 Special Reinf. at Exterior Conners ACI318-13.3.6.2
Special Reinf. Length, Is = Ib/5 2.0 USE Top&Bottom bar DB12mm @ 0.300m
H.2 Special Reinf. at Top Slab perpendicular to Neg. Reinf. Bar ACI318-13.3.6.4
Short Span, la Long Span, Ib
M- Disc. M- Cont. M- Disc. M- Cont.
RB9 mm. @ 0.150m. RB9 mm. @ 0.150m RB9 mm. @ 0.075m RB9 mm @ 0.150m
Note : 1. Special Reinf. At Top Slab perpendicular to Neg Reinf. Bar

For Top Reinf RB9 mm. - USE RB6 mnm.@0.15m.
For Top Reinf. DB12 mm. - USE RB9 mnm.@0.20m.
For Top Reinf. DB16 mm. - USE RB9 mnm.@0.15m.
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I. Drawing :
Slab t Reinforcing Steel R
(m) ASL - AS2 + AS3 - ASA - AS5 + ASG -
Two Way Slab 0.12 DB12mm.@0.3m DB12mm.@0.3m DB12mm.@0.15m DB12mm.@0.15m DB12mm.@0.3m DB12mm.@0.15m
DB12mm. @ 0.300m. DB12mm. @ 0.150m.
® = ® ® ® - ® ® = 0.12
° ° ° ° Q) ° ° ° ° e m.
DB12mm @ 0.300m. — — DB12mm. @ 0.300m.
Short Span, S :
DB12mm. @ 0.150m. DB12mm. @ 0.150m.
= s - s T - s — 11 o
-9 v \ 4 L L w7 Y L J L J L J L v . m
\— DB12mm. @ 0.300m.

DB12mm. @ 0.300m. —

Long Span, L :

(RS2)
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SO00001 = CPAC arrxm

wmindanTa

(PC WIRES)

48 4
684
224
6§25
2@5

mdndauTe

(PC WIRES)

484
694
824
685
285

MWArIEL

REMARK

HC.120x600 eSS

5 a8 SELF WEISHT

i

ﬂ'lS'Ii'lllHﬂt'lﬂJ'II.Iﬂ"lI.I'ISH.II.II'I'ISE‘-I.Il.f'\ﬁlrl'll.lSSl]l'llJﬂﬂﬂn
SAFE SUPERIMPOSED SERVICE LOAD TABLE

CPAC HOLLOW CORE SLAB HC. 120x600 mm. SLAB WEIGHT 191 KG./M*

530

1131
1337
1747

340
570
789
o33

NO Topping
Tfinurmyndazato { Alanty [ Aymawat ) nnhaenum (wa)
SAFE SUPERIMPOSED SERVICE LOAD (KG./M®.) FOR EACH SLAB LENGTH (M.)

375 400 475 450 475 500 535 550 575 600 625 G650 675
76 213 180 143 113 BS

477 400 336 283 238 100 165

B57 567 485 415 357 36 263 225 193

M3 678 582 502 435 377 37 284 27 14 1B5

1Dz o4 792 GBS 602 528 465 400 351 39 I8l 248 218

CPAC HOLLOW CORE SLAB HC. 120x600 mm. SLAB WEIGHT 311 KG./Mm*
rauniafuwds 5 wu. onfinetu @ 6 uu. via twlnezunsa @ 4 au. sEoeda 20 .
5 Chi. CONCRETE TOPPING STEEL BAR 6 MM, OR WIREMESH 4 MM. SPACING 20 CM.

HEGEAE

a1
E36
1161
1374

Tinurmnlaando { Alanty | AmaweT ) v (wes)
SAFE SUPERIMPOSED SERVICE LOAD (KIG./M*.) FOR EACH SLAB LENGTH (M.)
375 400 425 450 475 | 500 535 550 575 GO0 | 625 ESD 675

a5 316 250 196 150

95 579 4 336 273 197

o578 B8 04 &0 513 337 58 191
1163 o001 849

437
79 E2B 534 434 347 P | 205
TE4

1558 1338 1156 104 2EM 653 547 454 73 ani 238 181

F.00

192

o0

-rwilmesyadaeass wanefs Tralnudnrzao g Buiufivanetls woordeldomdndresiuduiu wanisinnessounefuwis

=hafe superimpased service load is the weight which the slab can bear excluding the desd weight of its=lf and the topping concrete.

(HO)
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Design of Two Way Slab (Method Ill) - USD Method , EIT 1008-38 [ Metric Unit]
A. Material Properties :
Concrete Steel
Comp. Strength (fc') 240 ksc. Yeild Strength(main) (fy) 4000 ksc.
Unit Weigth ,(w,) 2400 kg/m? Yeild Strength(strir.) (fvy) 2400 ksc.
Elas. Modulus (Ec) 245952 ksc. Elas. Modulus (Es) 2040000 ksc.
B. Design Parameters :
By: 0.850 ; #: 0.9 ;G d: 085 Nigaiiag
C. Slab Dimension : daLilas
Short Span, la 4.15 m. Thickness, h 0.15 m. OK
Long Span, Ib 5.45 m. Covering, Co 0.03 m.
case: [ 1 1712 £73 pJ4 ] |5 ] [e | [7F ]88 Fg59 |
1 2 3 4 5 6 7 8 9
D. Loading : Selected Design Case : 6
Considered Strip Width, b 1.00 m. Factor Load U = 14D + 1.7L
Dead Load, DL 360 kg/m?  Factor Total Uniformed Load, Wu 1317 kg/m?
Superimposed Dead Load, SDL 95 kg/m?  Factor Unif. DL+SDL, Wdl+sdl 637 kg/m?
Live Load 400 kg/m?  Factor Unif. LL+SDL, WII 680 kg/m?
Short Span, la = 4.15 m. Long Span ,Ib = 5.45 m.
For m = 0.77 M- Disc. M+ Mid. M- Cont. M- Disc. M+Mid. M- Cont.
DL LL DL LL
Monent Coefficient, C - 0.0468 0.0534 0.0872 - 0.0132 0.0172 -
Mu = CWul? (kg-nVm) 37960 51343 + 62538 197787 19905 24975 + 34740 .
Total Pos.Mo =1138.81 Total Pos.Mo =597.15
Ru = Mu/(g,bd?) 325 9.74 16.91 1.70 5.69 -
p reqd 0.0008 0.0025 0.0044 0.0004 0.0014 -
Asreq'd (cm?) 093 284 504 0.49 156 -
Eff. Depth, d (m.) 0114 0114 0114 0114 0.108 -
USE Reinf. bar DB12mm. DB12mm. DB12mm. DB12mm DB12mm. DB12mm.
Spacing @ 0.200m @ 0.200m @0200m @ 0.200m. @ 0.200m @ 0.200m.
Asprov'd (cm?) 5.65 5.65 5.65 5.65 5.65 -
Check Asprov'd > Asreq'd OK OK OK OK OK -
Note : Negative moment of Discontinueos Span is obtain from 1/3*T otal positive moment
F. Shear Reinforcement Design : ACI318-99 - Section 11.3 and 11.5
¢, Ve = ¢,*0.53*(fc)"05*bw*d 15011.68 kg.
Check Ve > W, Form = 0.77
Total load on Slab 29787.25 kg.
Distributed Load Ratio for Short Span, Wa 0.872
Distributed Load Ratio for Long Span, Wb 0.128
Factor Load on Short Beam, Vua 6258.91 kg/m < A OK
Factor Load on Long Beam, Vub 699.59  kg/m < ¢,V oK
G. Temperature and Shrinkage Reinforcement Design : ACI318-99-7.12.2.1
p min 0.0020
ASqq =p Min*b*h 3.00 cm?
USE RBY mm. @ 0.200m.
Check Asprov'd = 3.18 cm? > ASeqq = 3.00 cm? OK
H. Special Reinforcement :
H.1 Special Reinf. at Exterior Conners ACI318-13.3.6.2
Special Reinf. Length, Is = Ib/5 2.0 USE Top&Bottom bar DB12mm @ 0.200m
H.2 Special Reinf. at Top Slab perpendicular to Neg. Reinf. Bar ACI318-13.3.6.4
Short Span, la Long Span, Ib
M- Disc. M- Cont. M- Disc. M- Cont.
RB9 mm. @ 0.150m. RB9 mm. @ 0.150m. RB9 mm. @ 0.075m. RB9 mm. @ 0.150m.
Note : 1. Special Reinf. At Top Slab perpendicular to Neg Reinf Bar

For Top Reinf RB9 mm. - USE RB6 mm@0.15m.
For Top Reinf. DB12 mm. - USE RB9 mnm@0.20m.
For Top Reinf. DB16 mm. - USE RB9 mnm@0.15m.
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I. Drawing :
t Reinforcing Steel
Slab g Remark
(m) ASL - AS2 + AS3 - A - AS5 + AS6 -
Two Way Slab 0.15 DB12mm@0.2m DB12mm@0.2m DB12mm@0.2m DB12mm.@0.2m DB12mm.@0.2m DB12mm.@0.2m

DBI2mm @ 0.200m DB12mm @ 0.200m.
y_3 |4
® ® e ® ® ® > 0.15
° ° ° o Q) ° ° ° ° 1o m.
DB12mm @ 0.200m — — DBI2mm @ 0.200m

Short Span, S :

DB12mm. @ 0.200m DB12mm. @ 0.200m.
1.4 1 4
hd hd =~ S v <1 o5
- v s T Y . | S d y oo m
\— DB12mm. @ 0.200m.

DB12mm @ 0.200m. —

Long Span, L :

(GS1)
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Design of One Way Slab (Simply Support) - USD Method AC1 318-99, EIT 1008-38

. Material Properties :

. Serviceability :
H.1 Deflection Control
Support Type :
Allow.Min. thickness,
Check h > Min. thickness, h
H.2 Crack Width Control

CC

s =95000/fs - 2.5¢,, s

Max. s =300(252/f5) where fs = 0.6*fy
Control s = Max.(s,Max.s)

Check actual s (mm) >s

allow.

o Y g [ glz a Y
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aonuuuIATIa 19Ny Yuh 1(GS2)

[ Metric Unit]

Concrete Steel
Comp. Strength (fc') 240 ksc. Yeild Strength(main) (fy) 4000 ksc.
Unit Weigth ,(w,) 2400 kg/m?® Yeild Strength(strir.) (fvy) 2400 ksc.
. Design Parameters : ACI318-99 - Section 10.2.7
Bi: 0.85 ; o 0.90 Y 0.85
. Slab Dimensions :
Short Span, S 1.70 m. Long Span, L 6.65 m.
Width (b) 1.00 N m. Covering 0.025 m.
Depth (h) 0.15 m. Eff. Depth, d 0.119 m.
Check SL: 0.26 < 0.5 OK
. Loading :
Dead Load, DL 360.00 kg/m?
Superimposed Dead Load, SDL 95.00 kg/m?
Live Load, LL 400.00 kg/m?
Factor Load U= 1.4D + 1.7L
Factor Uniformed Load, Wu 1317 kg/m? 1.00 m.
Max. Factor Moment, Mu* 475.77 kg-m S @
Max.Factor Shear, Vu 1119.45 kg
Main Reinforcement ACI318-99 - Section 10.3 and 10.5 Wl
m = fy/(0.85*fc") 19.608 i g?
RN = Mu*/(¢,bd?) 3.733 3 %%
p = (1/m)[1-(1-(2m*Rn/fy))°*] 0.0009 44
AS g =pbd 1.12 cm? . @
pp = 0.85p1*(fc'/fy)[6120/(6120+fy)] 0.0262
Check p Max = 0.75pb 0.0197 6.65 m.
p min = 14/fy 0.0035
p min =(fc')°5/(4*fy) 0.0010 Simply Support One Way Slab
USE DB12mm. @ 0.200m Use p = 0.0048 OK
Check AS, ov 5.66 cm? > AS g = 1.12 cm? oK
a = (pfy)d/(0.85fc") 1.1092
Check ¢$Mn >Mu
dMn = ¢, Asfs(d-a/2) 2310.57 kg-m > Mu OK
. Shear Reinforcement Design : ACI318-99 - Section 11.3 and 11.5
¢, Ve = ¢,*0.53*(fc') "5 *bwrd 8305.15 kg
Check Ve >Wu
aVe = 8305.15 kg > Vu = 1119.45 kg oK
. Temperature and Shrinkage Reinforcement Design : ACI318-99 - 7.12.2.1
p min 0.0020
AS 4 =p Min*b*h 3.00 cm?
USE RBY mm. @ 0.125m
Check Asprov'd = 5.09 cm? > ASqq = 3.00 cm? oK

ACI318-99-9.5.2.1

Simply Supported
L/20 0.09 m.
0.15 m. h >Min. thickness, OK!!
ACI318-99 - 10.6.4
25 mm. — RB9 mm.@ 0.125m.
341.00 mm. DB12mm.@ 0.200m.
321.10 <s (mm) l
321.10 mm.
L4 v o o _ 9§
125.00 OK F 9 fl‘ 9 \/ [} 9 Y 9
u 015 m
170 m.
Section a-a

GS2
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Design of One Way Slab (Simply Support) - USD Method AC1 318-99, EIT 1008-38

Material Properties :

. Serviceability :

H.1 Deflection Control

Support Type :

Allow.Min. thickness,

Check h > Min. thickness, h
H.2 Crack Width Control

C

c
s =95000/fs - 2.5c,, s
Max. s =300(252/fs) where fs = 0.6*fy
Control s = Max.(s,Max.s)

Check actual s (mm) >s,

o Y g [ glz a Y
FIMIAUIUTIUNNOIAE 4 FU UaaTh
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[ Metric Unit]

Concrete Steel
Comp. Strength (fc') 240 ksc. Yeild Strength(main) (fy) 4000 ksc.
Unit Weigth ,(w,) 2400 kg/m? Yeild Strength(strir.) (fvy) 2400 ksc.
. Design Parameters : ACI318-99 - Section 10.2.7
Bi: 0.85 ; oy 0.90 Y 0.85
. Slab Dimensions :
Short Span, S 1.93 m. Long Span, L 5.45 m.
Width (b) 1.00 ¥ m. Covering 0.025 m.
Depth (h) 0.15 m. Eff. Depth, d 0.119 m.
Check SL: 0.35 < 0.5 oK
. Loading :
Dead Load, DL 360.00 kg/m?
Superimposed Dead Load, SDL 150.00 kg/m?
Live Load, LL 300.00 kg/m?
Factor Load U= 1.4D + 1.7L
Factor Uniformed Load, Wu 1224 kg/m? 1.00 m
Max. Factor Moment, Mu* 566.96 kg-m . @
Max.Factor Shear, Vu 1178.10 kg
Main Remforclement ACI318-99 - Section 10.3 and 10.5 - / %
m = fy/(0.85*fc") 19.608 - %%
RN = Mu/(g, bc?) 4.449 2 / /
p = (1/m)[1-(1-(2m*Rn/fy))°*] 0.0011 éé
ASyqq =phbd 1.34 cm?
pp = 0.85p1*(fc'/fy)[6120/(6120+fy)] 0.0262 — @
Check p max = 0'75917 0.0197 5.45 m.
p min = 14/fy 0.0035
p min =(fc)°5/(4*fy) 0.0010 Simply Support One Way Slab
USE DB12mm. @ 0.200m. Use p = 0.0048 OK
Check AS v 5.66 cm? > AS g = 1.34 cm? OK
a = (pfy)d/(0.85fc’) 1.1092
Check oMn > Mu
d,Mn = ¢, Asfs(d-a/2) 2310.57 kg-m > Mu OK
Shear Reinforcement Design : ACI318-99 - Section 11.3 and 11.5
¢, Ve = §,¥0.53*(fc') 05 *hw*d 8305.15 kg
Check Ve >Wu
Ve = 8305.15 kg > Wu = 1178.10 kg oK
. Temperature and Shrinkage Reinforcement Design : ACI318-99 - 7.12.2.1
p min 0.0020
AS g =p Min*b*h 3.00 cm?
USE RB9 mm. @ 0.125m.
Check Asprov'd = 5.09 cm? > ASpeqq = 3.00 cm? oK

ACI318-99-9.5.2.1

Simply Supported
L/20 0.10 m.
0.15 m. h > Min. thickness , OK!!
ACI318-99 - 10.6.4
25 mm. — RB9 mm.@ 0.125m.
341.00 mm. DB12mm.@ 0.200m.
321.10 <s(mm) l
321.10 mm.
U v v 9 _ 0
125.00 OK P 9 f‘ﬁ 9 \/ [} 9 Y 9
u 015 m
193 m.
Section a-a

S1
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TUNRIAT (TURIUNNINNFR)

NAFINUSINN AU LAY

Item Member GRID No. Beam -Moment +Moment -Shear +Shear
1 B23 2/D”-D RB3 -1015.83 1020.832 -1466.27 2059.06

<& I a =] =]

FUAIANT (TugUNIINNGR)

Item Member GRID No. Beam -Moment +Moment -Shear +Shear
2 B43 C/2-3 RB4 -6935.25 6597.263 -7524.34 8132.55
3 B33 C/4-5 RB2 -4811.03 5285.758 -6780.74 5963.12
4 B43 D/3-4 RBI -3840.78 755.778 -3254.27 2430.33
5 B47 C’1-2 BST2 -2820.76 1099.521 - 3847.72
6 B50 Cn-2 BST1 -4052.42 190.647 -2569.15 -

TUN 4 (TuAIUNNINNFA)

Item Member GRID | No. Beam -Moment +Moment -Shear +Shear
7 B43 C/2-3 Bl -12018.6 8069.949 -11807 15009.32
8 B46 D/2-3 B2 -8244.75 6128.854 -5850.04 10379.32
9 B140 2°/C-D B3 -3330 1022 -4027 -
10 B47 C’1-2 BST2 -3270.22 1509.042 - 4263.66
11 B38 B/3-4 BSTI -7893.6 3441.08 -9642.45 8185.61

& A a8 = =

AUN 3 (TURIUNNINNFA)

Item Member GRID | No.Beam -Moment +Moment -Shear +Shear
12 B43 C/2-3 Bl -12273.1 8913.945 -13503.3 14945.52
13 B46 D/2-3 B2 -7915.99 5986.212 -7610.84 9774.98
14 B123 2°/C-D B3 -1046.74 2444.577 - 2560.4
15 B47 C’1-2 BST2 -2861.81 1448.681 - 3887.36
16 B38 B/3-4 BSTI -7668.21 2579.591 9192.71 8635.35

& A a8 = =

AUN 2 (TURIUNNINNFA)

Item Member GRID | No.Beam -Moment +Moment -Shear +Shear
17 B40 C/3-4 Bl -7668.21 2579.591 -9192.71 8635.35
18 B43 C/2-3 B2 -9736.68 8655.926 -7326.29 12508.4
20 B47 C’1-2 BST? -3240.13 1595.442 - 4031.83
21 B23 2/C-D BSTI -5504.92 8320.739 -11167.2 7445.96
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dud 1 (%Vudquﬁmnﬁqm)

Item Member GRID | No. Beam -Moment +Moment -Shear +Shear
22 B43 Cn-3 GBI -8948.94 6071.377 -8903.08 9339.47
23 B7 A/2-3 GB2 -5742.97 3723.137 -6533.52 6391.98
24 B51 C’/2-3 GB3 -6565.96 5276.579 -7793.13 7658.23
25 B47 C’1-2 BST?2 -1995.27 1075.928 2957.39
26 B23 2/C-D BST1 -6401.87 4117.449 -6509.62 7058.84

'agﬂmmnﬁqm’lw“nyudqutﬁ'afazv‘hn'ﬁaanu:uu

ITEM FL. Member GRID No. Beam | -Moment | +Moment -Shear +Shear
1 Deck B43 D/3-4 RBI -3840.78 755.778 -3254.27 2430.33
2 Deck B33 C/4-5 RB2 -4811.03 5285.758 -6780.74 5963.12
3 ROOF B23 2/D”-D RB3 -1015.83 1020.832 -1466.27 2059.06
4 Deck B43 cR-3 RB4 -6935.25 6597.263 -7524.34 8132.55
5 FL3 B43 Cr-3 BI -12273.1 8913.945 -13503.3 14945.52
6 FL.2 B43 C/2-3 B2 -9736.68 8655.926 -7326.29 12508.4
7 FL.4 B140 2°/C-D B3 -3330 1022 -4027 -
8 FL.2 B23 2/C-D BST1 -5504.92 8320.739 -11167.2 7445.96
9 FL.4 B47 C’1-2 BST2 -3270.22 1509.042 - 4263.66
10 FL.1 B43 cR-3 GBI -8948.94 6071.377 -8903.08 9339.47
11 FL.1 B7 A/2-3 GB2 -5742.97 3723.137 -6533.52 6391.98
12 FL.1 B51 C’/2-3 GB3 -6565.96 5276.579 -7793.13 7658.23

25




o Y g [ glz a Y
FIMIAUIUTIUNNOIAE 4 FU UaaTh

AAULUUAIY ARA. TaeiEiav

RB1

1. aausiniduaeizn 3. findvilszdn
§u Moment - y3a + = -
1.1 paunia Mu = 3,841 an.u(3.84 u.u)
fc' = 240 nn/as.afu Vu = 3,255 an. (3.26 gu.)
wianiwiin = 2400 an/au.u Tu= AN
Ec = nn/es.aiu
1.2 wmdnidsu 4. aasnidaasiirsianiu
fy= 4,000 an/as.am Span auem L= 4.55 y.
foy= 2,400 nn/as.am Adeb= 0.20 5. h fiigaadia Deflection > = 0.28
Es = 2.04E+06 nn/as.9iu ANudn h = 0.40 4. h viuuzih >= L/10 =0.46
2. shaaranniaviazParameters FTHTADUNSAVULUAA = 3 amy.
B. - 0.85 seazhandn @4 = 3 afy.
oo = 0.90 d'= 4.70 afu.
Ov, = 0.85 d = 35.30 afa.
py = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, = 0.0197 Ry =p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as.2fu
pmin=14/fy= 0.0035 dM: = ¢pRy b d¥ = 14,239.83 nna (1424 dua )

Phi MR > Mu ‘lsigiavaanuuuindni@suiuusaa.

5. 3w aundnEdusuusedniisanis

0.20 &.
2 - DB16mm ﬁiuﬁ 1 2 - DB16mm d'a8e= 4.70 afy
' As' Auii 2 4.02 p ' = 0.0057
2 fudd 3
g wisniaan 14 RBY9 @ 0.175 m. Avldx2m= 127  @s5.9iu
dud 3 Check p > p min Ok
As fud 2 4.02 d ¥39= 3530 .
e <], . pBi6mm i 1 2 - DB16Mm o = 0.0057
p—p '=(As-As')/bxd = 0.0000 ==> 0.0197> 0.0000 n&nFuusedudornnsin. fs = fy = 4000nan/ns.a1.
Py = 0.85p1 (fc' /fy) [ 6120/ (6120 - fy)] (d/d) = 0.0167 0.0000< 0.0167 wansuusdalaidvanasin.
wmn Asl mn As2
Ru=M1/(dpb d?) = 17.12 an/as.2iu a=(Aslfy)/(0.85fc'b) = - afy.
p=(085fc/fy)[1-(1-2*Ru/085fc)**]=  0.0045 C=al 1= - 2.
Asl =p*d = 3.16 @5.9iu fs'= 6120(1-(d'/c)) = - nn/ens.auu
As' Ok wWanld  fsS'= ‘lidason. an/as.amm
As Ok As' = (Mu- b ML)/ ( pbfs (d-d')) = - 01320
As' requi = - M523 As requi =Asl+As' (fs'/fy) = 3.16 @s.2u
6. asragauusviauy
Vu = 3,255.00 an.
dvVC =y 053 (fc')0sbw d=  4,927.26 an. Check Vs <=212fc' 5% bwd
Vs = (Vu- (])VVC )/ ¢v: - 1,967.36 an. -1,967.36 <= 23,187.09 Ok
212 f¢' "5 bwd= 23,187.09 an. Check Vs >=1.101fc' "% bwd
1.1 " pwd= 12,031.04 nn. -1,967.36 < 12,031.04 1iigiavanSmax
Smax = Avfy/35%w = 0.727 .
Smax = d/2 = 0.177 u. Use Smax = 0.177 u.
Smax = 48 Dialgdniuu = 0.768 u. Check @339 <= @ requi
OvVs (as9) = ovAvivyd/s =  5,235.66 nn. anaLarsrasEasdan ity
d)vVS Asagnis = 0.85 x -1,967.36 = - 1,672.26 nn. uay 5,235.66 >= -1,672.26 Ok
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1. aausnidiaasisn

RB2

3. Ardvilszan

Fu Moment - w3a + = +
1.1 paunsa Mu = 5,286 an.u (5.29 gu.n)
fc' = 240 an/as.2iu Vu = 6,781 nan. (6.78 ¢u.)
wheiwin = 2400 nn/au.u Tu= nn-u
Ec = nn/ms.2mm
1.2 wmdnissu 4. aausniidaasvirsnaiu
fy= 4,000 an/as.au Span auem L= 4.75 .
fy= 2,400 nn/as.au At b= 0.15 3. h siligaaia Deflection > = 0.30
Es = 2.04E+06 nn/ms.a2fu ANudn h= 0.40 u. h fluunin >= L/10 =0.48
2. drnmannidvuarParameters FruTmAUNIAVNMAN = 3 afy.
B, - 0.85 syagvihamdn @4 = 3 afy.
oo = 0.90 d'= 4.70 afy.
dv, dre= 0.85 d = 35.30 afu.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
p max = 0.75p, = 0.0197 Ru=p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as. 20
pmin=14/fy=0.0035 dM: = ¢pRy b d® = 10,679.87 nna (10.68 gu)
Phi MR > Mu ‘Ligavaanuuiunmudn s usuusede.
5. Usuaumdngdusunsdaiisasnis
0.15 w.
2 - DB16mm ‘fiuﬁ: 1 2 - DB16mm d'a%9 = 4.70 ay
) As' N 2 4.02 p ' = 0.0076
2 dfuvi 3
g widniaan 1/ RBY @ 0.175 m. AV14x2an= 1.27 5. AN
fuvi 3 Check p > p min Ok
As duri 2 6.03 d a39=  35.30 ai.
®_e _d/3. ppiemm i 1 3 -  DB16Mm p = 00114
p—p '=(As-As')/bxd = 0.0038 ==> 0.0197> 0.0038 inansuusededoanasin. fs = fy = 4000nn/n5.21u.
P ey = 0.851 (fc' ffy) [ 6120/ (6120 - fy)] (d/d) = 0.0167 0.0038< 0.0167 wan5uusvanlifoannsin.
m Asl n As2
Ru=M1/(dpb d¥) = 31.42 anles.aim a=(Aslfy)/(0.85fc'b) = - af.
p=(085fc/fy)[1-(1-2*Ru/085f)**]=  0.0086 C=alB1 = - 3.
Asl =p*brd = 454  @5.9iu fs '= 6120 (1-(d'/c)) = - an/as.uu
As' Ok Wdanld  fS'= ‘lLidasm. nn/as.af
As Ok As' = (Mu- pb ML)/ ( Pbfs (d-d')) = - M52
As' requi = - AT AN As requi =Asl+As' (fs'/fy) = 454 @s5.9u
6. asragauusIiauy
Vu = 6,781.00 an.
OyVC = ¢y 053 (fc )5 bw d=  3,695.44 an. Check Vs <=212fc' 5 bwd
Vs =(Vu- (])VVC )/ ¢v= 3,630.07 nn. 3,630.07 <= 17,390.31 Ok
212 "5 pwd= 17,390.31 an. Check Vs >=1.101fc' "% bwd
11 fc " bwd=  9,023.28 an. 3,630.07 < 9,023.28 iigasanSmax
Smax = Avfy/35%w = 0.969 .
Smax = d/2 = 0.177 9. Use Smax = 0.177 9.
Smax = 48 Diad&nwuu = 0.768 1. Check @By <= @ requi
OvVs (a39) = v Avivyd/s = 5,235.66 an. auaLasea v naiidanlisnu
OvVs Asaons = 0.85 x 3,630.07 = 3,085.56  an. uay 5,235.66 >= 3,085.56 Ok
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1. aausuiiGuaeizn

RB3

3. ArAvilsran

5u Moment - w3a + = +
1.1 paunsn Mu = 1,021 nan.u (1.02 gru.u)
fc'= 240 nn/as.2iu Vu = 2,059 an. (2.06 gu.)
wihihwiin = 2400 nn/au.u Tu= nn.u
Ec = nn/es.aiu
1.2 wmdnissu 4. aausnidaasuirsianiu
fy= 4,000 an/ns.am Span puana L = 3.85 y.
fy= 2,400 nn/as.am A b = 0.15 5. h igiaada Deflection > = 0.24
Es = 2.04E+06 nn/ms.2fu ANUAn h = 0.30 3. h AAuuzih >= L/10 =0.39
2. draaanfradvuazParameters TLHTADUNTAVNLUAA = 3 afy.
B, - 0.85 seavvhamdn @y = 3 aiy.
(I)b = 0.90 d'= 4.20 9iy.
dv, dre= 0.85 d= 25.80 afu.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
p max = 0.75p, = 0.0197 Ry =p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as.aiu
pmin=14/fy= 0.0035 dMg = ¢pRy b d® = 570501 nn.u(5.71 dun)
Phi MR > Mu ‘iigiavaanuuuudn i@ uiuussds.
5. Usuamdnasusuusedaiicasnis
0.15 u.
2 - DB12mm '1%1«!17{ 1 2 - bB12mm d'asg= 4.20 afy.
' As' v 2 2.26 p ' = 0.0058
2 fudi 3
§ 1widnilaan 13/ RB 6 @ 0.125 m. Av1ilx2a= 0.57 05. AN
i 3 Check p > p min Ok
As v 2 2.26 d a8¢=  25.80 afm.
<[,  DpBizmm dudi 1 2 - DBL2mm o - 00058
p—p ' =(As-As') [ b*d = 0.0000 ==> 0.0197> 0.0000 ndnsunsedvdsannsin. fs = fy = 4000an/ns.am.
P ey = 0.85p1 (fc' ffy) [ 6120 / (6120 - fy)] (d”/d) = 0.0204 0.0000< 0.0204 wan5uuseanlaifivanasin.
wmn Asl mn As2
Ru=M1/(Qpb d¥) = 11.36  anl/es.aiu a=(Aslfy)/(0.85fc'b) = - af3l.
p=(085fc/fy)1-(1-2*Ru/085fc)**]=  0.0029 c=al B1 = - %A
Asl =p*bxd = 1.13 @5.91u fs'= 6120 (1-(d'/c)) = - nn/as. 2y
As' Ok Wanld  fsS'= ‘lidason. an/es.amm
As Ok As' = (Mu- b ML)/ ( pbfs (d-d))= - M52
As' requi = - [ER As requi =Asl+As' (fs'/fy) = 1.13  @5.9u

6. msyadauusIiau
Vu =
OyVC = ¢y 0.53 (fc' )5 bw d =
Vs =(Vu-¢vVc)/ ¢pv=-

212 fc' %% pwd =

2,059.00 an.
2,700.92 an.

755.20 an.
12,710.20 an.

11 fe® bwd= 6,594.92 nn.

Smax = Avfy/3.5%w = 0.431 9.

Smax = d/2 = 0.129 u.

Smax = 48 Dialpdniuu = 0.576 u.

OvVs (a59) = v Avivyd/s = 2,381.02 nn.
OvVs daaonis = 085 x -75520 = - 641.92

Check Vs <=212fc' 5 bwd
-755.20 <= 12,710.20 Ok
Check Vs >=1.101fc'"*® bwd
-755.20 < 6,594.92 MiisiavanaSmax
Use Smax = 0.129 u.

Check @By <= @ requi

AuanazsvaiFaidanlicu

nn. way 2,381.02 >= -641.92 Ok
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1. aansuiiGuaeisia

3. Anavilszan
¥4y Moment - 448 + =

RB4

1.1 paunia Mu = 6,936 an.u (6.94 gdu.u)
fc' = 240 nn/as.afu Vu = 8,133 an. (8.13gu.)
wihmihwiin = 2400 nn/au.u Tu= nn.u
Ec = nn/es.aiu
1.2 mdnidsu 4. aasnidaasimirdaniu
fy = 4,000 nn/es.afu Span aug L = 5.45 .
foy= 2,400 nn/as.a Afeb= 0.20 u. h silsidaada Deflection > = 0.34
Es = 2.04E+06 nn/ms.afu ANMudn h = 0.40 . h viwuzin >= L/10 =0.55
2. shaaranniaviazParameters TLHTADUNTAVULUAA = 3 amy.
B. - 0.85 stapvhomdn @i = 3 afu.
oo = 0.90 d'= 4.70 afu.
Ov, = 0.85 d = 35.30 aia.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, = 0.0197 Ry =p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as.afu
pmin=14/fy = 0.0035 OMy = ¢pRy b d¥ = 1423983 nnu (14.24 dua)
Phi MR > Mu ‘Liigiasaanuuumdniddusuusedn.
5. UsiaumdnEsusuusedniicanis
0.20 u.
3 - DB16mm “17:14"71: 1 2 - DB16mm d'aso= 470 am.
_ As' 1t 2 4.02 p "= 0.0057
R fudd 3
g widnilaan 132 RBY9 @ 0.175 m. AV1ix2m= 1.27 M5.2AU
duri 3 Check p > p min Ok
As duri 2 6.03 d a89=  35.30 ajy.
e <], . pBi6mm i 1 3 - DBl6mm o - 0.0085
p—p '=(As-As')/brd = 0.0028 ==> 0.0197> 0.0028 \n&nFuusediviannsin. fs = fy = 4000nn/as.afx.
Py = 0.85p1 (fc' /fy) [ 6120/ (6120 - fy)] (d/d) = 0.0167 0.0028< 0.0167 wman5uusvaa'lifoannsin.
wmn Asl mn As2
Ru=M1/(dpb d?) = 30.92  an/es.am a=(Aslfy)/(0.85fc'b) = - i,
p=(085fc/fy)[1-(1-2*Ru/085fc')**]=  0.0084 C=al B1 = - Al
Asl =p*bxd = 595 @5.9u fs'= 6120(1-(d'/c)) = - nn/es.auu
As' Ok wWanld  fS'= ‘Lidason. an/as.amm
As Ok As' = (Mu- b ML)/ ( Ppbfs (d-d')) = - 03520
As' requi = - f5-243 As requi =Asl+As' (fs'/fy) = 5.95 @s.au
6. @s7adauusIiiau
Vu = 8,133.00 an.
dvVC =y 053 (fc')0sbw d=  4,927.26 an. Check Vs <=2.12 fc' % bwd
Vs=(Vu-¢vVc)/pv=  3,771.46 An. 3,771.46 <= 23,187.09 Ok
212 5 pwd= 23,187.09 an. Check Vs >=1.101fc' "5 bwd
11 ' bwd= 12,031.04 nn. 3,771.46 < 12,031.04 “LiisiavanSmax
Smax = Avfy/3.5%bw = 0.727 .
Smax = d/2 = 0.177 u. Use Smax = 0.177 .
Smax = 48 Diawmdniuy = 0.768 u. Check @35 <= @ requi
OvVs (a89) = v Avivyd/s = 5,235.66 an. AuaLasEaviFnaidanl i
OvVs dsaons = 085 x 3,77146 = 3,205.74  an. way 5,235.66 >= 3,205.74 Ok
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1. aansiiduavisn

Bl

3. finavilszan

¥4y Moment - 4483 + = -
1.1 paunia Mu = 12,273 an.u (12.27 gfu.u )
fc' = 240 an/as.ai Vu = 14,946 an. (14.95¢u.)
wianiwin = 2400 an/au.u Tu= AN
Ec = nn/es.aiu
1.2 mdnidsu 4. aasnidaasimirdaniu
fy= 4,000 nn/es.am Span aua L = 5.45 y.
foy= 2,400 nn/as.a A b= 0.20 u. h sAligaada Deflection > = 0.34
Es = 2.04E+06 nn/ms.afu ANudn h= 0.40 3. h viwuzin >= L/10 =0.55
2. fhnannidvuazParameters ssegAaunIniLudn = 3 afy.
B. = 0.85 szavvhomdn @i = 3 afu.
oo = 0.90 d'= 4.70 ajy.
dv, = 0.85 d= 33.00 afu.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, = 0.0197 Ru=p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as.aiu
pmin=14/fy= 00035 OMg = ¢pRy b d® = 1244467 anu (1244 dun)
Phi MR > Mu ‘Lsisiavaanuuumdnid3uiuusdn.
5. WsuaumidnEsusunsedaiisasnis
0.20 u.
3 - DB16mm “I?W“ 1 2 - DB16mm d' =89 = 4.70 afy.
|l | 2 - DB20mm As' il 2 4.02 p ' = 00061
X fuvi 3
g wisniaan 12 RBO9 @ 0.07 m. Avlyx2a= 127  @5.9fu
turi 3 Check p > p min Ok
As ffudi 2 2 - pB20mmf 12.32 | d s39=  33.00 afy.
o4/, . pBi6mm i 1 3 -  DBl6mm p = 00187
p—p "=(As-As')/brd = 0.0126  ==> 0.0197> 0.0126 wdnFuusededoannsn. fs = fy = 4000an/as.aiu-
P ey = 0.85p1 (fc' ffy) [ 6120 / (6120 - fy)] (d”d) = 0.0178 0.0126< 0.0178 wdn5uusdn'laifvanasin.
m Asl wm As2
Ru=M1/(dpb d?) = 62.61  An/es.aim a=(Aslfy)/(0.85fc'b) = - iy
p=(085fc/fy)[1-(1-2*Ru/085fc)**]=  0.0193 c=al B1 = - 213.
Asl =p*bxd = 12.74  @5.91u fs'= 6120(1-(d'/c)) = - nn/as.au
As' Ok wWanld  fS'= ‘lLidasm. na/as.af
i w. . iiaeaidn As 111 (LowerDesign - 3.358 % ) As' = (Mu- Gb ML)/ ( Pbfs' (d-d')) = - 61326
As' requi = - 0T AN As requi =Asl+As (fs'/fy)= 12.74 w&5.9u
6. asragauusviay
Vu=  14,946.00 nn.
¢yVC = ¢y 053 (fc' )5 bw d=  4,606.22 an. Check Vs <=2.12 fc' % bwd
Vs = (Vu- (I)VVC )/ ¢V= 12,164.45 an. 12,164.45 <= 21,676.31 Ok
212 fc 5 pwd= 21,676.31 an. Check Vs >=1.10fc' "5 bwd
1.1 " bwd= 11,247.14 an. 12,164.45 >= 11,247.14 Smsx / 2
Smax = Avfy/3.5%bw = 0.727 .
Smax = d/2 = 0.165 . Use Smax = 0.083 9.
Smax = 48 Diadniuu = 0.768 1. Check @39 <= @ requi
OvVs (as9) = pvAvivyd/s = 12,236.32 nn. anaLarsravFasidan ity
OvV's fisasnis = 0.85 x 12,164.45 = 10,339.78 an. way 12,236.32 >= 10,339.78 Ok
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1. aausniidiaavisn

3. Ainavilszan
§u Moment - 433 + = -

B2

1.1 paunia Mu = 9,737 an.u (9.74 gu.n)
fc' = 240 nn/as.2iu Vu = 12,508 nn. (12.51 gu.)
wiheihwiin = 2400 nn/au.u Tu= nn.u
Ec = nn/es.aiu
1.2 wmdnidsu 4. aasnidaasmirdaniu
fy= 4,000 nn/ms.am Span augm L = 5.45 y.
fy= 2,400 an/as.am At b= 0.20 u. h sligaada Deflection > = 0.34
Es = 2.04E+06 nn/m5.21u ANuan h= 0.40 5. h fAuuxh >= /10 =0.55
2. shaaaanidsuazParameters FLULADUNTAUNIARN = 3 afn.
B. = 0.85 szavvihomdn @ = 3 aju.
oo = 0.90 d'= 4.70 aiy.
Ov, dr= 0.85 d = 33.00 afy.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, =  0.0197 Ru=p max 1Y [1-0.5882 p max (fy/fc')] = 63.49 nn/es. 2
pmin=14/fy= 0.0035 OMp = ¢pRy b d® = 1244467 nna (1244 6un)
Phi MR > Mu "Liigfasaanuuuudntddusuusdn.
5. UsuauidnEsusunsedaiaasnis
0.20 u.
3 - DB16mm ?'quﬁ: 1 2 - DB16mm d'asg= 4.70 af.
e 9| 2 - pB16MM As' ui 2 4.02 p '= 0.0061
2 fudi 3
g wianilaan 231/ RB9 @ 0.15 m. AV 24X 2 9n= 2.54 7. AN
furi 3 Check p > p min Ok
As v 2 2 - oBiemm| 10.05 | d as9=  33.00 afa.
e 4|,  DpBiEMM i 1 3-  DBl6mm o = 00152
p—p '=(As-As')/bxd = 0.0091 ==> 0.0197> 0.0091 n&nsuusedudornnsin. fs = fy = 4000an/ns.a1.
Py = 0.85p1 (fc' /fy) [ 6120/ (6120 - fy)] (d/d) = 0.0178 0.0091< 0.0178 mﬁn‘s’uusaﬁm"mﬁaqmﬂsjn.
m Asl m As2
Ru=M1/(Qpb d¥) = 49.67  nn/as.am a=(Aslfy)/(0.85fc'b) = - aiy.
p=(085fc/fy)1-(1-2*Ru/085fc')**]=  0.0145 c=al p1 = - 2u31.
Asl =p*brd = 9.55 @5.911 fs'= 6120 (1-(d'/c)) = - nn/as. 2y
As' Ok WWanld  fS'= ‘lisaom. nn/es.am
As Ok As' = (Mu- b M)/ ( Ppbfs (d-d')) = - 5.2
As' requi = - 5. AN As requi =Asl+As' (fs'/fy) = 9.55 @ms.au
6. as7adauusIiiau
Vu= 12,508.00 an.
dyVC = §y 053 (fc' )5 bw d=  4,606.22 an. Check Vs <=212fc' 5 bwd
Vs = (Vu - ¢VVC )/ ¢V= 9,296.22 nn. 9,296.22 <= 21,676.31 Ok
212 5 pwd= 21,676.31 an. Check Vs >=1.101fc' "% bwd
1.1 ¢ pbwd= 11,247.14 an. 9,296.22 < 11,247.14 "jisiavanSmax
Smax = Avfy/35%w = 1.454 9.
Smax = d/2 = 0.165 u. Use Smax = 0.165 u.
Smax = 48 Dialgdniuu = 0.768 u. Check @339 <= @ requi
OvVs (as9) = pvAvivyd/s = 11,420.57 an. AaLarsEasE aavidanlinu
OvVs dsasns = 085 x 9,296.22 = 7,901.78  an. way 11,420.57 >= 7,901.78 Ok
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AAUUUAIY ARR. TaeEiav

B3

1. aausnniciuasize 3. Advilsran
¥4y Moment - 83 + = -

1.1 paunia Mu = 3,330 an.u(3.33 ¢fu.u)
fc' = 240 nn/as.2iu Vu = 4,027 an. (4.03¢u.)
wihmiwiin = 2400 an/au.u Tu= nn.u
Ec = nn/as.20u
1.2 a3y 4. aasnidaaviirsaniu
fy= 4,000 nn/es.am Span pyugm L = 3.85 y.
foy= 2,400 nn/as.au A b= 0.20 u. h slsigaada Deflection > = 0.24
Es = 2.04E+06 nn/ms.2iu anudn h = 0.35u. h fuugin >= L/10 =0.39
2. shaatanniadviazParameters FTHTADUNTAVULUAA = 3 amy.
B. - 0.85 stagvhomdn @4 = 3 ajy.
Go= 0.90 d'= 4.70 aiy.
Ov, di= 0.85 d = 30.30 aia.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
p max = 0.75p, = 0.0197 Ru=p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as.20u
pmin=14/fy=0.0035 OMy = ¢pRy b d® = 10,491.58 nna (10.49 dua)

Phi MR > Mu "Liigiavaanuuumdnt&susunsedn.

5. 3w aumdndusunsedniisanis

0.20 &.
——— 2 - DB16Mm it 1 2 - DB16Mm d'a%= 470 a.
_ As' Ui 2 4.02 p ' = 0.0066
X fudi 3
§ wisnaan 14 RBY @ 0.15m. Avlax2a= 127  @5.9u
fuii 3 Check p > p min Ok
As duri 2 4.02 d aj9=  30.30 ay.
e 4|, . pBi6mm i 1 2 - DBL6Mm o = 0.0066
p—p '=(As-As')/brd = 0.0000  ==> 0.0197> 0.0000 wdnFuusededoannsn. fs = fy = 4000nn/as.afu-
P ey = 0.85p1 (fc' ffy) [ 6120 / (6120 - fy)] (d”/d) = 0.0194 0.0000< 0.0194 wdn5uusednlifvanasin.
mn Asl n As2
Ru=M1/(dpb d?) = 20.15  an/es.au a=(Aslfy)/(0.85fc'b) = - afal.
p=(085fc/fy)[1-(1-2*Ru/085fc')**]=  0.0053 c=al p1 = - €Al
Asl =p*d = 3.22 @s.afu fs'= 6120(1-(d'/c)) = - anles.am
As' Ok wWanld  fS'= ‘lidason. an/as.amm
As Ok As' = (Mu-db ML)/ ( pbfs (d-d')) = - f5.2fN
As' requi = - M523 As requi =Asl+As' (fs'/fy) = 3.22  @s.au
6. as7adauusIiiau
Vu = 4,027.00 an.
¢vVC=¢yos53(fc')ysbw d= 422934  an. Check Vs <=2.12fc' 5 pwd
Vs =(Vu-¢vVc)/ ¢pv=- 238.05 an. -238.05 <= 19,902.80 Ok
2.12 ¢S bwd=  19,902.80 an. Check Vs >=1.101fc' "% bwd
1.1 fc~*bwd= 10,326.92 nn. -238.05 < 10,326.92 MiisiavanSmax
Smax = Avfy/35%w = 0.727 u.
Smax = d/2 = 0.152 . Use Smax = 0.152 .
Smax = 48 Dialgdniuu = 0.768 u. Check @339 <= @ requi
OvVs (a39) = v Avivyd/s = 5,243.08 nn. auaLasEaviFnaiidan it
OvVs fisasns = 0.85 x -238.05 = - 20234  an. uay 5,243.08 >= -202.34 Ok
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1. aansiiduavizn

BST1

3. finavilszan

¥4y Moment - 4483 + = +
1.1 paunia Mu = 8,321 nan.u (8.32 gu.u)
fc' = 240 nn/as.afu Vu = 11,168 an. (11.17 gu.)
wiaiwin = 2400 nn/au.u Tu= AN
Ec = nn/es.aiu
1.2 mdnidsu 4. aasnidaasiirdaniu
fy= 4,000 nn/as.am Span pyugm L = 3.85 y.
foy= 2,400 nn/as.au A b= 0.20 u. h slidaada Deflection > = 0.24
Es = 2.04E+06 nn/ms.afu ANudn h = 0.40 3. h viwuzin >= L/10 =0.39
2. fhamannidvuazParameters ssegAaunIaiudn = 3 afy.
B. = 0.85 szavvhomdn @i = 3 afu.
oo = 0.90 d'= 4.70 ajy.
dv, = 0.85 d= 33.00 afu.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, = 0.0197 Ru=p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/as.aiu
pmin=14/fy= 00035 OMy = ¢pRy b d® = 1244467 anu (1244 dun)
Phi MR > Mu ‘Liisiavaanuuumdnid3uiuuseda.
5. Wsuanidn@susunsedaiisanis
0.20 u.
2 - DB16mm ??NV'H 1 2 - DB16mm d'a3e= 4.70 ajy.
_ As' v 2 4.02 p ' = 0.0061
2 ffuvi 3
g wisniaan 124 RBY9 @ 0.125 m. Avldx2m= 127  @5.9iu
duri 3 Check p > p min Ok
A Jl 2 - pB16MM As fudi 2 2 - peiemm( 8.04 d a50=  33.00 ap.
a4/, . pB16mMm i 1 2 - DBl6mm p = 00122
p—p '=(As-As)/bd = 0.0061  ==> 0.0197> 0.0061 dnFuuseGedoannsin. fs = fy = 4000nn/as.aiu-
P ey = 0.85p1 (fc' ffy) [ 6120 / (6120 - fy)] (d”/d) = 0.0178 0.0061< 0.0178 wdn5uusednlifvanasin.
wm Asl wm As2
Ru= M1/ ( d)b b d?) = 42.45 nn/as.afu a=(Aslfy)/(0.85fc'b) = - 2f3).
p=(085fc/fy)[1-(1-2*Ru/085fc)**]=  0.0120 c=al B1 = - 2A3.
Asl =p*bxd = 794  @5.9 fs'= 6120(1-(d'/c)) = - nn/as.2u
As' Ok wWanld  fS'= ‘lLidasm. na/as.af
As Ok As' = (Mu- b M)/ ( Pbfs (d-d')) = - M52
As' requi = - 0T AN As requi =Asl+As' (fs'/fy) = 7.94 @5.9u

6. asdadaUUSILEAY
Vu =
OvVC = ¢y 053 (fc )5 bw d =
Vs =(Vu-¢vVc)/ ¢v=

2.12 fc' % pwd =

11,168.00 an.
4,606.22 an.

7,719.75 nn.
21,676.31 nn.

11 ' pbwd= 11,247.14 an.

Smax = Avfy/3.5%bw = 0.727 .

Smax = d/2 = 0.165 9.

Smax = 48 Diaindniuu = 0.768 u.

dvVs (as9) = dv Avfvyd/s = 6,852.34 an.
OvV's fisasnis = 0.85 x 7,719.75 = 6,561.78

Check Vs <=2.12fc' % bwd
7,719.75 <= 21,676.31 Ok
Vs >=1.10 fc' °5 bwd

7,719.75 < 11,247.14 NsigavaaSmax

Check

Smax =

Check

0.165 .
@139 <= @ requi
AuauAzsTaFaaidan ik
an. way 6,852.34 >= 6,561.78 Ok

Use
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1. aausiGuavizea

BST2

3. Ardvilsran

Fu Moment - ¥i3a + = -

1.1 paunia Mu = 3,271 an.u (3.27 gu.n)
fc' = 240 an/as.2iu Vu = 4,264 an. (4.26 gu.)
e = 2400 nn/au.u Tu= AN
Ec = nn/as.afu
1.2 mdnsiu 4. aauaniiduavimiidnniu
fy= 4,000 nn/as.au Span ausm L= 1.80 u.
fy= 2,400 nn/as.ax A b= 0.20 u. h iisada Deflection > = 0.11
Es = 2.04E+06 an/m5.21u ANudn h = 0.30 4. h fiuuzih >= L/10 =0.18
2. dhaaanfradvuazParameters FLHTADUNSAVNLUAA = 3 afy.
B, - 0.85 syagvimdn @4 = 3 afy.
oo = 0.90 d'= 4.70 aiy.
dv, dre= 0.85 d = 25.30 afu.
py = 0.85B1(fc!fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, = 0.0197 Ry =p max fy[1-0.5882 p max (fy/fc')] = 63.49 nn/ns.afm
pmin=14/fy = 0.0035 OMr = ¢pRu b d?® = 7,314.70 nn.u (7.31 du.a)
Phi MR > Mu ‘Ligadaanuuumudnidsusuusedn.
5. lsunauudndsusunsedniinasnis
0.20 &.
2 - DB16mm ﬁiuﬁ: 1 2 - DB16mm d'ase= 470 am.
_ As' i 2 4.02 p ' = 0.0079
2 duvi 3
§ widnil/aan 13 RBO9 @ 0.125 m. AV1alx2n= 1.27 f5.2AU
i 3 Check p > p min Ok
As dud 2 4.02 d W9= 2530 am.
e </, . pBi6mm i 1 2 - DB16mm p = 00079
p—p ' =(As-As') /b*d = 0.0000 ==> 0.0197> 0.0000 \udnsuusvdvasanasin. fs = fy = 4000nn/as.afu.
P ey = 0.85p1 (fc' ffy) [ 6120/ (6120 - fy)] (d/d) = 0.0232 0.0000< 0.0232 wan5uusvaalaidvanasin.
 Asl mn As2
Ru=M1/(dpb d?) = 28.39  an/ns.aiu a=(Aslfy)/(0.85fc'b) = - afal.
P =(085fc/fy)[1-(1-2*Ru/0.85fc')°5]=  0.0077 c=alp1 = - i
Asl = p*brd = 3.88 @325 fs'= 6120(1-(d'/c)) = - nn/as.am
As' Ok wWanld  fS'= ‘lLidasm. na/es.afu
As Ok As' = (Mu- b ML)/ ( Pbfs (d-d')) = - M5 26U
As' requi = - A5 As requi =Asl+As' (fs'/fy) = 3.88 @59

6. asradaunsIEiau
Vu =
dvVC = ¢y 053 (fc' )5 bw d =

4,264.00 nn.
3,531.43 an.
Vs = (Vu-¢vVe)/ ¢pv= 861.84 an.
212 fc " pbwd= 16,618.51 nn.

1.1 "% bwd= 8,622.81 nn.

Smax = Avfy/3.5%w = 0.727 .

Smax = d/2 = 0.127 u.

Smax = 48 Dia@niuu = 0.768 9.

OvVs (a39) = v Avivyd/S = 5,253.46 nn.
OVVs dAsasns = 085 x 86184 = 732.57

Check Vs <=212fc'Y% bwd
861.84 <= 16,618.51 Ok
Check Vs >=1.101fc"' "% bwd
861.84 < 8,622.81 MiisiavanSmax
Use Smax = 0.127 u.

Check @a%39 <= @ requi

auanazsraFagidanliru

nn. way 5,253.46 >= 732.57 Ok
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1. aausniidinavisn

1.1 paunia
fc' = 240 anlas.afu
wiheiwitn = 2400 an/av.u
Ec = nn/as.aiu

1.2 mdnasu

GB1

3. Anavilszau

¥4 Moment - 433 + =

Mu = 8,949 nn.u (8.95 du.u)
Vu = 9,339 an. (9.344u.)
Tu= AN

4. aaaniiGuavvivisina1u

fy= 4,000 an/es.au Span auaa L = 5.45 y.
fy= 2,400 nn/as.aiu AFwb= 0.20 u. h Widauda Deflection > = 0.34
Es = 2.04E+06 an/as.a2iu ANNan h= 0.40 5. h fAuuzih >= /10 =0.55
2. dhaarannlrdvuarParameters sLugARUNT AVIIUAA = 3 afy.
B, - 0.85 sravvhemdn @iy = 3 afy.
G = 0.90 d'= 4.70 afy.
v, b= 0.85 d = 33.00 aju.
p, = 0.85B1(fc!/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, = 0.0197 Ry =p max Ty [1-0.5882 p max (fy/fc')] = 63.49 nn/as. 2
pmin=14/fy= 0.0035 OMr = ¢pRu b d® = 1244467 nna (1244 guan)
Phi MR > Mu “Ligavaanuuundnidsuiuuseda.

5. sinauudniasusunsedniisninis

0.20 u.
3 - DB16mm ?%uﬁ: 1 2 - DB16mm d'ase= 4.70 afy.
| * ¢ 3- DB12mm As' wu 2 4.02 p "= 0.0061
R fudi 3
g widnilaan 12 RBY @ 0.15m. AV 14X 2= 1.27 @5.9iu
1fuii 3 Check p > p min Ok
As fur 2 3 - pBi2mm| 9.42 d a39=  33.00 4.
®____4|, . pBi6mm i 1 3 -  DBl6mMm p = 00143
p—p '=(As-As')/brd = 0.0082  ==> 0.0197> 0.0082 \n&nsuusediviuannsin. fs = fy = 4000nn/ns.a1u-
P ey = 0.85p1 (fc' ffy) [ 6120/ (6120 - fy)] (d/d) = 0.0178 0.0082< 0.0178 wan5uusvanlifivanasin.
mAsl mn As2
Ru=M1/(dpb d?) = 4565  nanles.aim a=(Aslfy)/(0.85fc'b) = - 2.
P =(085fc/fy)1-(1-2*Ru/0.85fc')"**]=  0.0131 c=al B1 = - il
Asl =p*brd = 8.64 05. AU fs '= 6120 (1-(d'/c)) = - nn/mas.aau
As' Ok wWanld  fs'= ‘Lidawwn. an/as.am
As Ok As' = (Mu- b ML)/ ( Ppbfs (d-d')) = - 052
As' requi = - 5.2 As requi =Asl+As' (fs'/fy) = 8.64 as.2iu
6. asragauusviiauy
Vu = 9,339.00 nn.
dvVC =y 053 (fc')0sbw d=  4,606.22 an. Check Vs <=212fc' 5 bwd
Vs = (Vu- (])VVC )/ (])v: 5,567.98 nn. 5,567.98 <= 21,676.31 Ok
212 ¢S bwd= 21,676.31 An. Check Vs >=1.10fc' °® bwd
11 fc"*®pwd= 11,247.14 an. 5,567.98 < 11,247.14 NsisiavanSmax
Smax = Avfy/3.5%w = 0.727 .
Smax = d/2 = 0.165 . Use Smax = 0.165 .
Smax = 48 Diadniuu = 0.768 u. Check @339 <= @ requi
OvVs (a59) = pvAvfvyd/s = 5,710.28 nn. auauaysraviEneiidan i
q)vVS Asagnis = 0.85 x 5,567.98 = 4,732.78 nn. uay 5,710.28 >= 4,732.78 Ok
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1. aausiidiaaeizn 3. Anavilszan

¥u Moment - i3a + =

GB2

1.1 aaunia Mu = 5,743 an.u (5.74 ¢lu.u)
fc' = 240 anlas.afu Vu = 6,534 an. (6.53¢u.)
wihmihwiin = 2400 nn/au.u Tu= nn.y
Ec = an/as.afu
1.2 wmdnissu 4. aausnidaasuirsianiu
fy= 4,000 an/as.au Span aueam L = 5.45 y.
foy= 2,400 nn/as.am At b= 0.20 u. h {ilsidasda Deflection > = 0.34
Es = 2.04E+06 nn/a5.afu ANuan h= 0.40 u. h fAuusih >= L0 =0.55
2. faamanmidvuazParameters ssegAauUNIaAVILuaN = 3 afa.
B, = 0.85 szagvhamdn @4 = 3 a5y
O = 0.90 d'= 4.70 afy.
dv, = 0.85 d= 35.30 afu.
p, = 0.85B1(fc/fy)[6120/(6120+fy)] = 0.0262
pmax = 0.75p, =  0.0197 Ry =p max TY[1-0.5882 p max (fy/fc')] = 63.49 An/es.ai
pmin=14/fy = 0.0035 ®Mg = ¢pRy b d¥ = 14239.83 nany (1424 dun)
Phi MR > Mu ‘iigasaanuuunundniszuiuusodn.
5. Wsinauudnssusuusedniinasnis
0.20 &.
3 - DB16mm 77:1!17‘. 1 2 - DB16mm d'a39= 4.70 aiy.
_ As' 1uri 2 4.02 p ' = 0.0057
2 dfudi 3
g wisnyaan 12 RB9 @0.175 m. AV 14lX2 = 1.27 @52
dui 3 Check p > p min Ok
As v 2 6.03 d 9= 3530 am.
e_9/, . pBiemm fuii 1 3 -  DB16mm p = 00085
p—p "=(As-As')/brd = 0.0028  ==> 0.0197> 0.0028 \n&n3uusedvfannsin. fs = fy = 4000nn/ns.a1u.
P ey = 0.85p1 (fc' ffy) [ 6120/ (6120 - fy)] (d/d) = 0.0167 0.0028< 0.0167 w&n5uusvdnlifioannsin.
mn Asl m As2
Ru=M1/(dpb d¥) = 25.60  aAn/ms.afu a= (Aslfy)/(0.85fc'b) = - 2.
P =(085fc/fy)[1-(1-2*Ru/085f)**]=  0.0069 c=al B1 = - oA
Asl =p*rd = 485 @5.9iu fs '= 6120 (1-(d'/c)) = - nn/mg.2uu
As' Ok WWanld  fs'= ‘Lidawn. an/as.am
As Ok As' = (Mu- pb ML)/ ( Ppbfs (d-d')) = - M52
As' requi = - 3.2 As requi =Asl+As' (fs'/fy) = 4.85 as5.91u
6. asradauusviiau
Vu = 6,534.00 an.
dyVC = §y 053 (fc)5bw d=  4,927.26 an. Check Vs <=212fc'?® bwd
Vs = (Vu- (])VVC )/ (])v: 1,890.29 nn. 1,890.29 <= 23,187.09 Ok
212 5 pwd= 23,187.09 an. Check Vs >=1.10fc' % bwd
11 fc"*pwd= 12,031.04 an. 1,890.29 < 12,031.04 jisiavanSmax
Smax = Avfy/35%w = 0.727 .
Smax = d/2 = 0.177 U. Use Smax = 0.177 1.
Smax = 48 Dialn&ALU = 0.768 . Check @3By <= @ requi
OvVs (a59) = v Avivyd/s = 5,235.66 an. AALAYsTELEHadan 1N
(])VVS fAisadnis = 0.85 x 1,890.29 = 1,606.74 an. way 5,235.66 >= 1,606.74 Ok
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1. aansuiiduavizsn

1.1 paunia
fc' = 240 an/ns.aiu
whihwiin = 2400 np/au.u
Ec = nn/as.aiu

1.2 mdnasu

fy= 4,000 nn/es.am
fy= 2,400 nn/as.aiu
Es = 2.04E+06 an/as.21u

2. draataanraviazParameters

B, - 0.85
oo = 0.90
dv, = 0.85
p, = 0.85B1(fc!fy)[6120/(6120+fy)] = 0.0262
p max = 0.75pb = 0.0197
pmin=14/fy= 0.0035

3. Anavilszan

%1 Moment - 483 + = -

GB3

Mu = 6,566 nn.u (6.57 du.u)
Vu = 7,794 an. (7.79 ¢u.)
Tu= an.u

4. aaauiiguaduircna1u

Span @uam L = 5.45 j;.

Afe b= 0.15 u. h viliusiaaifin Deflection > = 0.34

ANuén h = 0.35u. h fluuzsin >= L0 =0.55
TTHZADUNS AVUIUEA = 3 afy.
sravvhomdn @t = 3 ajy.
d'= 4.70 afy.
d = 28.00 afy.

Ru=p max Ty [1-0.5882 p max (fy/fc')] = 63.49 an/ng. 20

(I)MR = (I)bRu

b d®

6,719.44 an.u (6.72 ¢u.u)

Phi MR > Mu Liigiavaanuuindni&suiuunssan.

5. i3unaundn@dusunsedaiisasnis

0.15 u.
3 - DB16mm “i?uﬁ: 1 2 - DBl6mm d'ase= 470 e
i 4| 2 - PB1IZMm As' Auni 2 4.02 p ' = 0.0096
2 fuvi 3
§ widni/aan 12 RBY @0.125 m. AV 14lX2 = 1.27 @5.9iu
il 3 Check p > p min Ok
As i 2 2 -  peizmm| 8.29 d we=  28.00 ap.
®__9/, . pBiemm i 1 3 -  DBl6mm p = 00197
p—p '=(As-As)/bd = 0.0102  ==> 0.0197> 0.0102 wdnFuusededvannsn. fs = fy = 4000na/as.afu-
P ey = 0.85p1 (fc' fy) [ 6120/ (6120 - fy)] (d/d) = 0.0210 0.0102< 0.0210 wan5uusvdaliideanasin.
m Asl mn As2
Ru=M1/( ¢b b d?) = 62.04 an/as.aiu a=(Aslfy)/(0.85fc'b) = - afy].
p=(085fc/fy)*[1-(1-2*Ru/085fc)**]=  0.0191 c=al B1 = - 2.
Asl =p*rd = 8.01 @m5.afu fs '= 6120 (1-(d'/c)) = - nn/as.au
As' Ok Wanld  fS'= ‘lusdaswn. nn/as.afm
As Ok As' = (Mu- b ML)/ ( pbfs (d-d')) = - M5 2AN
As' requi = - PR As requi =Asl+As' (fs'/fy) = 8.01 @as.20m
6. as2adauusIEaY
Vu = 7,794.00 nn.
OyVC =y 053 (fc')5bw d=  2,931.23 An. Check Vs <=2.12fc' "% bwd
Vs = (Vu- ¢VVC )/ ¢v= 5,720.91 nn. 5,720.91 <= 13,794.02 Ok
212 5 pwd=  13,794.02 an. Check Vs >=1.10fc' "% bwd
11 fc " pwd= 7,157.27 nn. 5,720.91 < 7,157.27 “LigiavanSmax
Smax = Avfy/3.5%w = 0.969 .
Smax = d/2 = 0.140 . Use Smax = 0.140 .
Smax = 48 Dialnd@niay = 0.768 1. Check @39 <= @ requi
OvVs (a39) = v Avivyd/s = 5,814.11 an. auarsTazEaaidanlinu
OvVs fisasns = 085 x 572091 = 4,862.77  an. wag 5,814.11 >= 4,862.77 Ok
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Aa &
wasmusamnﬂﬁuu‘lmm

v (4
IS} = 4 v

sonuuvlassaiamaaaluiuaunidusanniiga Fundem

Item Member GRID No.Column Axis Moment FX | Moment FY

1 Cl1 C-1 Cl 3478.26 1190.726 997.161

v A 1 Aa = o )
E)E]ﬂ!!‘]J‘Uiﬂiﬁﬁ‘ﬂ\1!ﬁ]ﬂﬁa.ﬁl‘l«!‘ﬂHﬁ?ﬂﬂﬂ!!‘i@ﬁﬂﬂﬂf;jﬂ Fuaanh

Item Member GRID No.Column Axis Moment FX | Moment FY
2 C13 C-3 Cl 23454.9 1914.62 3035.294
3 C22 D’-1’ C2 9176.79 1150.845 1265.27
4 Cl12 C-2 C2A 2726.44 1914.62 2842.58

¥ v
v A

v A 1 Aa =
?Ji’)ﬂ!!‘iJ‘]Jiﬂ5\1ﬁi"lQ!ﬁ"lﬂﬁﬁ.‘lu‘Uuﬁ')u‘i’lil!li\‘lu"lf]ﬂQﬂ PUHUN

Item Member GRID No.Column Axis Moment FX | Moment FY
5 C13 C-3 Cl1 84031.7 2183.93 2738.17
6 C22 D’-r C2 34022.1 1216.46 2211.27
7 C12 C-2 C2A 75197.7 2183.93 2546.2

y 2y da 4 54
sanuuulassaamaaaluuaIuNiusBNNga ¥un 3

Item Member GRID No.Column Axis Moment FX | Moment FY
8 C13 C-3 Cl 115228 3291.444 3403.696
9 C22 D’-1’ C2 16675.5 1666.42 3537.507
10 Cl6 D-1 C2A 11857.5 2785.258 2352.92
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Item Member GRID No.Column Axis Moment FX | Moment FY
11 Cl4 C-4 Cl 140221 3928.128 2268.002
12 C22 D’-1’ C2 56588.9 2799.28 6047.927
13 Cl6 D-1 C2A 13451.6 4647.312 1884.769
sonuuvlassadamaaaluuaunidiusaniga ¥un 1
Item Member GRID No.Column Axis Moment FX | Moment FY
14 Cl13 C-3 Cl 170474 279.547 195.854
15 C22 D’-1’ C2 65046.2 6.16 9.107
16 Cl6 D-1 C2A 16506.8 25.438 18.089
aanuuLdl C1 ﬁaummﬂ'\
(Pmax). 4 ° (flfN) (Pmax)
Main =4DB12 mm (1.13%)

+

14
Mx (kNm)

(Pmin)

(Pmin)

Stir = RB9@0.20

C1 (DECK) 0.20x0.20 m
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P (kN)
(Pmax) 900 (Pmax)
fs=0 fs=0
fs=0.5fy fs=0.5fy
1
f
-60 60
Mx ( kNm)
(Pmin) (Pmin)
-400
P (kN)
(Pmax) 800-F (Pmax)
fs=0 fs=0
f5=0.5fy f5=0.5fy
f
-70 70
Mx (kNm)
(Pmin) (Pmin)
-400
P (kN)
(Pmax). 866F (Pmax)
fs=0 fs=0
f5=0.5fy f5=0.5fy
| +
-70 70
Mx (kNm)
(Pmin) (Pmin)
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Main = 8 DB12 mm (1.0%)

Stir = RB9@0.25

C1 (FL.4) 0.30x0.30 m

Main = 8DB12 mm (1.13%)
Stir = RB9@0.20

C2 (FL.4) 0.20x0.40 m

Main = 8DB12 mm (1.13%)
Stir = RB9@0.20

C2A (FL.4) 0.20x0.40 m
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P (kN)
(Pmax). 900 (Pmax)
fs=0 fs=0
fs=0.5fy fs=0.5fy
1
f
-60 60
Mx (kNm)
(Pmin) (Pmin)
400
P (kN)
(Pmax)—___ 1000 T (Pmax)
fs=0 fs=0
f5=0.5fy f5=0.5fy
+
-90 90
Mx (kNm)
(Pmin) -600 (Pmin)
P (kN)
(Pmax)_____1000 T. (Pmax)
fs=0 471 fs=0
fs=0.5fy fs=0.5fy
t
-90 90
Mx (kNm)
(Pmin\ -600 (Pmin)

N
o

{‘j

Main = 8 DB12 mm (1.0%)

Stir = RB9@0.25

C1 (FL.3) 0.30x0.30 m

Main = 8DB16mm (2.01%)

Stir = RB9@0.20

C2 (FL.3) 0.20x0.40 m

Main = 8DB16mm (2.01%)

Stir = RB9@0.20

C2A (FL.3) 0.20x0.40 m
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(Pmax) Wp (N (Pmax)
fs=0 I +1 fs=0 .
fs=0.5fy —+ fs=0.5fy
Main = 8 DB16 mm (1.78%)
Stir = RB9@0.25
0 % C1 (FL.2) 0.30x0.30 m
Mx (kNm)
Pmim 600 Pemim
P (kN)
(Pmax)____ 1000  (Pmax) .
fe=0.5ty T fo=0.8ty Main = 8DB16mm (2.01%)
Stir = RB9@0.20
G C2 (FL.2) 0.20%0.40 m
90 1 90
Mx (kNm)
P (kN)
(Pmax)—___1000 T (Pmax)
fs=0 T fs=0 .
fs=0.5fy T fs=0.5fy
Main = 8DB16mm (2.01%)
Stir = RB9@0.20
1 +
N — " C2A (FL.2) 0.20x0.40 m
T Mx (kNm)
(Pmin\ -600 777!Pmin\
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ZOOFZ](’IEN)
Pmax) (Pmax) ’ ‘ ' ‘
P \1 LA
fs=0 1 fs=0
fs=0.5fy 1 fs=0.5fy
Main = 8 DB20 mm (2.79%)
Stir = RB9@0.25
-1‘20 ‘ ‘ ‘ ‘ ‘ 1 120
Mx (kNm) C1 (FL.2) 0.30x0.30 m
(Pmin) 1000 (Pmin)
P (kN)
(Pmax)— 1000 T (Pmax)
fs=0 T fs=0 .
| +
fs=0.5fy T fs=0.5fy
Main = 8DB16mm (2.01%)
Stir = RB9@0.20
| T R C2 (FL.1) 0.20x0.40 m
90 1 90
Mx (kNm)
(Pmin\ -600 (Pmin\
P (kN)
(Pmax)— 1000 T (Pmax)
fs=0 - fs=0
oy 1 ooty Main = 8DB16mm (2.01%)
Stir = RB9@0.20
+
C2A (FL.1) 0.20x0.40 m
-9‘0 ‘ ‘ 1 90
Mx (kNm)

(Pmin) -600 (Pmin)



o Y g [ glz a Y
FIMIAUIUTIUNNOIAE 4 FU UaaTh

2ANUULILET C1 U Aasa

P (kN)
2500 T
(Pmax) (Pmax)
fs=0 ‘h fs=0
f5=0.5fy f5=0.5fy
I
-160 160
Mx (kNm)
(Pmin) 1000+ (Pmin)
P (kN)
1600 T
(Pmax). (Pmax)
fs=0 fs=0
fs=0.5fy fs=0.5fy
+i
f
-120 120
Mx (kNm)
(Prmin\ -600 (Pmin)
P (KN)
1600 T
(Pmax). (Pmax)
fs=0 fs=0
fs=0.5fy fs=0.5fy
T
f
-120 120
Mx ( kNm)
(Pmin\ -600 (Pmin\

S

Main = 8 DB20 mm (2.05%)

Stir = RB9@0.25

C1 (PIER) 0.35x0.35 m

Main = 8DB16mm (2.01%)

Stir = RB9@0.20

C2 (PIER) 0.20x0.40 m

Main = 8DB16mm (2.01%)

Stir = RB9@0.20

C2A (PIER) 0.20x0.40 m
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DESIGN RECTANGULAR FOOTING Made by: A.Prapan
PROJECT NAME : F1
P(Ton.) My (Ton.M) Mx (Ton.M)
Service Load Case 22.75 0 0
Ultimate Load Case 34.125 0 0
PILE CAP F1,C1 Long Dimension Short Dimension Check Bearing |
Lfm)= 08 [Bfm= 08 [Gs(T/m)= 1.8
CONSTANT Le (m)= 04 |Bc(m)= 0.2 [Ds (m)= 1
fy ksc| 4,000 Pile Size 0.4
fc' ksc| 240 Pile Lengt  23.0
Pile Capacity ton/pile] 52.0
B = ksc| 085 |h(m)= 0.8 |h(m)= 0.8
k =B6117/(6117+1y) 051 |d(cm)= 744 |d (cm)= 73.2 YES
m = fy/0.85fc' 19.61
p =0.75k/m 0.0197
R =pfy(l-pm/2) ksc| 63.48 |covering 5 covering 5
BENDINGMOMENT Mu Ton.m 0.00 0.00
SHEAR (Beam Type) Vu Ton 0.00 0.00
SHEAR (Punching) Vu Ton 0.00 0.00
PROVIDE RE - BAR DIAMETER mm 12 12
PROVIDE NO. OF RE-BAR Nos. 16 16
Maximum As = pbh em’ 125.81 125.81
1) Minimum As = 14bd/fy cm’ 20.84 20.50
2) Minimum As = 0.0025bd cm’ 16.00 16.00
Require As cm” 16.00 16.00
Provide As cm’ 18.10 18.10
As provide >As require YES/NO YES YES
BAR ARRANGEMENT DB12@46 DB12@46
Lf
Le
AA = 2 Ad L R
2 DBI12@46
DB12@46
PC.PILE
0.4x0.4x23m.
PLAN SECTION A
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DESIGN RECTANGULAR FOOTING Made by: A.Prapan
PROJECT NAME : F1
P (Ton.) My (Ton.M) Mx (Ton.M)
Service Load Case 22.75 0 0
Ultimate Load Case 34.125 0 0
PILE CAP F1,C2 Long Dimension [ Short Dimension Check Bearing
Lfm= 08 [Bfm= 08 |[Gs(T/m)- 18
CONSTANT Le (m)= 04 |Bc(m)= 02 [Ds (m)= 1
fy ksc| 4,000 Pile Size 0.4
fc' ksc 240 Pile Lengt 23.0
Pile Capacity ton/pile] 52.0
B = ksc| 085 |h(m)= 0.8 [h(m)= 0.8
k =B6117/(6117+1y) 051 |d(cm)= 744 |d (cm)= 73.2 YES
m = fy/0.85fc' 19.61
p =0.75k/m 0.0197
R =pfy(l-pm/2) ksc| 63.48 |covering 5 covering 5
BENDINGMOMENT  Mu Ton.m 0.00 0.00
SHEAR (Beam Type) Vu Ton 0.00 0.00
SHEAR (Punching) Vu Ton 0.00 0.00
PROVIDE RE - BAR DIAMETER mm 12 12
PROVIDE NO. OF RE-BAR Nos. 16 16
Maximum As = pbh cm’ 125.81 125.81
1) Minimum As = 14bd/fy cm’ 20.84 20.50
2) Minimum As = 0.0025bd cm’ 16.00 16.00
Require As cm’ 16.00 16.00
Provide As cm 18.10 18.10
As provide >As require YES/NO YES YES
BAR ARRANGEMENT DB12@46 DB12@46
Lr
Le
Pos g Mo R
R DB12@46
DB12@46
PC.PILE
0.4x0.4x23m.
PLAN SECTION A
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DESIGN RECTANGULAR FOOTING Made by: A.Prapan
PROJECT NAME : F2,Cl1
P (Ton.) My (Ton.M)
Service Load Case 99.04
Ultimate Load Case 148.56
Pile Length (m) 23
FOOTING NO. F2 Long Dimension Short Dimension Check Pile
Lf (m)= 2 Bf (m) = 0.8 Size (m) = 04
CONSTANT Le (m)= 0.35 |Bc(m)= 035 |Nos. = 2
fy ksc| 4,000 |Lp (m)= 1.2 Max. Load(Ton/pile)
fc' ksc| 240 = 49.52
Pile Capacity ton/pile] 52.0 |[Zpy(m)= 1.2 Min. Load(Ton/pile)
B = ksc| 085 |h(m)= 0.7 |h(m= 0.7 = 4952
k =B6117/(6117+1y) 0.51 d(cm.)= 587 |d(cm)= 56.5 YES
m = fy/0.85fc' 19.61 |Xp(m)= -0.162 Beam Type
p =0.75k/m 0.0197 |Xp (m)= 0.1315 Punching Type
R =pfy(1-pm/2) ksc| 63.48 |covering 10 |covering 10 | CFactor for reduce
BENDING MOMENT  Mu Ton.m 31.57 0.00 shear at Footing
SHEAR (Beam Type) Vu Ton 7.06 0.00 Ch = 0.09
SHEAR (Punching) Vu Ton 123.12 0.00 Clp = 0.83
a =d-v (d°-2Mu/0.85fc'b) $=0.9 cm 3.39 0.00
As =Mu /(¢ fy(d-a/2)) cm’ 15.38 0.00
PROVIDE RE - BAR DIAMETER mm 25 20
PROVIDE NO. OF RE-BAR Nos. i 12
Maximum As = pbh om’ 110.08 275.21
1) Minimum As = 14bd/fy cm’ 16.44 39.55
2) Minimum As = 0.8( \ fc' )bd / fy e’ 14.55 35.01
Require As cm’ 15.38 35.01
Provide As em’ 34.36 37.70
As provide >As require YES/NO YES YES
$Ve=053bdgpV fc ¢ =0.85 Ton 3277 0
¢Ve>=Vu YES/NO YES 0
dVe=106AcpVfc ; $=085| Ton 131.1 0
¢ Ve >=Vu YES/NO YES 0
BAR ARRANGEMENT DB25@116 DB20@172

A7



[J Y o o 3’, = Y|
F1MIAUINLIUNNDIAY 4 TU Uaraih

DESIGN RECTANGULAR FOOTING Made by: A.Prapan
PROJECT NAME : F2,C2A
P (Ton.) My (Ton.M)
Service Load Case 99.04
Ultimate Load Case 148.56
Pile Length (m) 23
FOOTING NO. F2 Long Dimension Short Dimension Check Pile
Lf (m)= 2 Bf (m) = 0.8 Size (m) = 04
CONSTANT Le (m)= 04 |Bc(m)= 02 [Nos. = 2
fy ksc| 4,000 |Lp (m)= 1.2 Max. Load(Ton/pile)
fc' ksc| 240 = 49.52
Pile Capacity ton/pile] 52.0 |[Zpy(m)= 1.2 Min. Load(Ton/pile)
B = ksc| 085 |h(m)= 0.7 |h(m= 0.7 = 4952
k =B6117/(6117+1y) 0.51 d(cm.)= 587 |d(cm)= 56.5 YES
m = fy/0.85fc' 19.61 |Xp(m)= -0.187 Beam Type
p =0.75k/m 0.0197 |Xp (m)= 0.1065 Punching Type
R =pfy(1-pm/2) ksc| 63.48 |covering 10 |covering 10 | CFactor for reduce
BENDING MOMENT  Mu Ton.m 29.71 0.00 shear at Footing
SHEAR (Beam Type) Vu Ton 2.41 0.00 Ch = 0.03
SHEAR (Punching) Vu Ton 113.83 0.00 Clp = 0.77
a=d-vy(d°-2Mu/ 0.85fc'b) = 0.9 cm 3.19 0.00
As =Mu /(¢ fy(d-a/2)) em’ 14.45 0.00
PROVIDE RE - BAR DIAMETER mm 25 20
PROVIDE NO. OF RE-BAR Nos. i 12
Maximum As = pbh om’ 110.08 275.21
1) Minimum As = 14bd/fy cm’ 16.44 39.55
2) Minimum As = 0.8( \ fc' )bd / fy e’ 14.55 35.01
Require As cm’ 14.55 35.01
Provide As em’ 34.36 37.70
As provide >As require YES/NO YES YES
$Ve=053bdgpV fc ¢ =0.85 Ton 32.77 0
¢Ve>=Vu YES/NO YES 0
dVe=106AcpVfc ; $=085| Ton 131.1 0
¢ Ve >=Vu YES/NO YES 0
BAR ARRANGEMENT DB25@116 DB20@172
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DESIGN FOOTING Made by: A.Prapan
PROJECT NAME : F3,C1
P (Ton.) My (Ton.M) Mx(Ton.M)
Service Load Case 114.46
Ultimate Load Case 171.69
Factor of DL = 1.7 Pile Length (m) 23
FOOTING NO. F3 Dimension Check Pile
Lpx(m)= 0.6 LF (m)= 1.839 |Size (m)= 0.4
CONSTANT Lfl (m)= 04 |LR2(m)= 0462 |Nos. = 3
fy ksc| 4,000 |Lex(m)= 035 |Lpyl(m)= 0.693 |Max Load(Ton/pile)
fc' ksc| 240 |Ley(m)= 035 [Lpy2(m)= 0.346 = 4122
Pile Capacity ton/pilel 73.8 |Gs(T/mew) 1.8 |Zpy(m.)= 1200 |Min.Load(Ton/pile)
B = ksc| 085 |Ds (m.)= 1 Zpxl(m.)= 1.039 = 4122
k = poll7/(6117+fy) 0.51  |h(m)= 0.75 |Zpx2(m)= 2078 YES
m = fy/0.85fc' 19.61 |d(cm.)= 60 |Wf(Ton.) 471 |Xb(m)= -0.08218
p =0.75k/m 0.0197 |Af(men)= 2.62 |Ws(Tony 449 |Xp(@m)= 0.21782
R =pfy(l-pn/2) ksc| 6348 |covering 10 C Factor for reduce
BENDINGMOMENT Mu Ton.m 32.34 shear at Footing
SHEAR (Beam Type) Vu Ton 18.39 Cb = 0.29
SHEAR (Punching) Vu Ton 187.34 Cp = 1.00
a=d-\(d ? OMu / 0.85fc'b) $=0.9 cm 6.02
As =Mu /(¢ fy(d-a/2)) em’ 15.76
PROVIDE RE - BAR DIAMETER mm 20
PROVIDE NO. OF RE-BAR Nos. 7
Maximum As = pbh em’ 68.10
1) Minimum As = 14bd/fy cm’ 9.70
2) Minimum As =0.8( \ fc')bd / fy cm’ 8.59
Require As cm’ 15.76
Provide As cm’ 21.99
As provide >As require YES/NO YES
oVe=053bdpVfc  ;  $=085 Ton 19.34
¢ Ve>=Vu YES/NO YES
OVe=106AcpVfc ; $=085| Ton 318.25
¢Ve>=Vu YES/NO YES
BAR ARRANGEMENT DB20@?289
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CONSTANT STAIR NO. STAIR NO. STAIR NO.
Stl ST2 0
Factor DL 17 LL= 300 kg/m| LL= 300 kg/m| LL= 0 kg./m
Factor LL 2.0 L= 425 m L= 455 m L= 0 m
fy ksc 3,000 H= 162 m H= 162 m H= 0 m
fc' ksc 175 [Width b = 100 cm. |Width b = 100 cm. [Width b = 0 cm.
B = ksc 085 | Thk. h= 15 cm | Thk. h =185 cm | Thk. h= 0 cm
fv ksc 2,400 d= 92 cm d= 127 cm. d = -445 cm.
k = B 6117/ (6117 +fy) 0.57 d = 56 cm d = 56 cm d' = 445 cm.
m = fy / 0.85fc' 20.17
p =0.75k/m 0.0212 | Wu = 1620 kg.m| Wu= 17628 kg.m| Wu= 0 kg.m
R =pfy (1-pm/2) ksc 50.02 covering 5 cm. covering 5 cm. [ covering 4 cm.
REACTION Rx1,Rx2 = 1146 kg 1267.23 kg #DIV/O! kg
Ryl= 3006 kg 3559.18 kg #DIVIO! kg
Ry2 = 3879 kg 4461.56 kg #DIV/0! kg
DESIGN MAIN BAR Negative Positive Negative [ Positive Negative | Positive
BENDINGMOMENT Mu kg.m 1219 3658 1521 4562 #DIV/O! #DIV/O!
SHEAR Wu kg 3879 4462 #DIV/O!
a=d-v (d2 -2Mu/ $0.85fc’b) = 0.9 cm 1.05 3.72 0.93 3.05 #DIV/0! #DIV/O!
As =Mu/ (¢fy(d-a/2)) $=0.9 o’ 5.21 18.46 4.60 15.12 #DIV/0! #DIV/O!
PROVIDE RE - BAR DIAMETER mm 12 16 12 16 9 9
PROVIDE NO. OF RE-BAR Nos. 5 10 5 9 5 5
Maximum As = pbd o’ 1951 26.93 0.00
1) Minimum As = 14bd / fy cm’ 4.29 593 0.00
2) Minimum As =0.8( v fc')bd / fy o’ 325 4.48 0.00
Require As cm 5.21 18.46 4.60 15.12 #DIV/0! #DIV/O!
Provide As cm 5.65 20.11 5.65 18.10 3.18 3.18
CHECK As provide >As require YES YES YES YES #DIV/0! #DIV/0!
¢Vec =0.53¢y fcbd ¢ =085 kg 5483 7569 0
CHECK oVe >Wu YES/NO YES YES #DIV/0!
DESIGN TEMPERATURE BAR
Minimum Ast = 0.0025bd cm’ 2.30 3.18 111
Provide Re-Bar Diameter mm 9 9 9
Provide Re-Bar Spacing @ mm. 200 200 200
Provide As et 3.18 3.18 3.18
CHECK As provide >As require YES/NO YES YES YES
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SECTION DETAIL OF
Stl

5 -DB_12 @ 200

—5—.—'\ Y RB 9 Each Corner
(] (]

@ 200

10 -DB 16 @ 100

RB

150

DB 9 Each Corner

RB 9 @ 200

5 -DB 12 @ 200

10 -DB 16 @ 100

RB 9 @ 200
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SECTION DETAIL OF

185 / 5 -DB 12 @ 200
_|—'_\ Y RB 9 Each Corner
(] [ ]

RB 9 @ 200

9 -DB 16 @ 111

RB 9

185

DB 9 Each Corner

RB 9 @ 200

5 -DB 12 @ 200

9 -DB 16 @ 111

RB 9 @ 200
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