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ABSTRACT

At the present time, number of the construction of residential building is
significantly increasing. This leads to high competition in terms of timing, cost and
aesthetic. According to this, the main purpose of this project is to compare the cost
and timing of the construction between cast-in-place reinforced concrete beam-
column system and Load bearing wall method system. A three-storey townhome is
used in this study. Construction time and cost are both compared. According to the
study, the total cost of cast-in-place reinforced concrete bearing wall is 4,432,583.00
baht (per one formwaork) and the total construction time is twenty days per 3 units
and the total cost of convention reinforced beam-column system is 1,135,825.00
baht (3 cycles per one formwork) and the total construction time is sixty-nine days
per 3 units. Result illustrates that the cost of cast-in-place reinforced concrete
bearing wall per 3 units is higher than the conventional reinforced beam-column
system. Nevertheless, the cast-in-place reinforced concrete bearing wall system of
three-storey townhomes, built with one aluminium formwork, is capable of reusing
for more than ninety times. Therefore if more than twenty-one units are built, the

cast-in-place reinforced concrete bearing wall will be beneficial,
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Steel beam

First floor [
~ Bearing plate
_.}— Bearing wall A
LGN Wall
Slab
Sne——— Floor slab
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Footing Footing
Bearing wall Basement or Foundation wall
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3.5 YUABUNITAN WIUIUNITUTENNISIAY

L vhnsifiufeyasimiagainuisngudn sunusminevdoainsianadriand

d o 2/ U v o aa =
Wwothlussinusamduunisnoaiiwedtasins Tagaginisuszanadagisasden

M5eR 3.1 SIA1ABUNTANENLETD UTEM nAndusiuazdagiaaine saim ( CPAC)

2
s

UUu

Aounsnsalug Aaunsasalaian
AATAAIUNIA 5101 ANADAABUNIA 51A7
(hn./n5.99) (U/An) (nn./ms.2u) (Uw/A9)
400 2,810.00 400 3,070.00
380 2,740.00 380 2,990.00
350 2,680.00 350 2,920.00
320 2,630.00 320 2,860.00
300 2,590.00 300 2,810.00
280 2,550.00 280 -
240 2,510.00 240 2,710.00
210 2,470.00 210 2,660.00
180 2,430.00 180 2,610.00
Lean concrete 2,260.00

NUTEENP)

= 1 o = ' -
- seeunSanamaivsalgibusailidsaun Syad i

- meeunIarauEisnllandunafivumdyad i

= -
- 91NN UREULYUAY

l:‘ o = o o né’ s GIJ s [ o s
A13199 3.2 9IANEAUIZINDFUIAIUT UTEM Aednmauansatulusiad Ina(unnuw)

(Q-CON)
VUINBFUIALUN 5101 1dau
CH) (Un/fiou) (fowu/ns.a.)
20x 30x7.5 .15 16.66
20x60x 7.5 18.75 8.33
20x60x 10 25.37 8.33
20x60 x12.5 32.84 8.33
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YUINDFUIALUN 57A1 Tdau
(wu1.) (um/fou) (flou/ns..)
20x60x15 38.60 8.33
20x60x17.5 44.79 8.33
20x60x 20 52.14 8.33
20x60 x25 64.42 8.33

o o v ' =
A5197 3.3 Saquszanlfuuundenaunia

Wiuvutialy Wi 51A1 (Um)
vty m3.4l, 250
1#iAs1 vunn 1 % ) X 3 in 9.3, 250
i Suipauuunn @ 3 i1 872 3.00 - 3.50 wWas fiv 28

o = '
M5190 3.4 Yuinldlunisnsuazaiu nsude

P a e s '3 2
YowdnAnaiyuduud 311 nsldeu ERCR

(Un/99)

¢« a ] v
Yuldouaimiawdgaawn | 10400 | Anaamun 1w, auld 36 YUIAUTITY

nT.4. 50 nn./99

1=

Yuidaueimsnedgiiaiun | 213,00 | dgmaiivuiainnigiu
vd o
7ou.  lwunUsyann 25-30

3.3,

Yuideweinng awihly 146.00 | mmmun 1.5 . anuld 1.71

A3,
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A1599% 3.5 s1TEqUIzAMmAnLd

Wnin 5787

=
YIVUN = Y
(nn./1eu) (U n/ieu)

wdndunauAnTeu SR24 ( 8mvieuas 10.00 wng ) S1AeLdEy

RB6 222 54
RB9 4.99 117
RB12 8.88 205

wandunauiitedas SD30 (g1vieuay 10.00 WA ) 1A FeLEY

DB12 8.88 202
DB16 15.78 356
DB20 24.66 957
DB25 38.53 868
winidunaufindedos SDA0 ( B1viouay 10.00 WAS ) S1ARBLEY

DB12 8.88 203
DB16 LEER8 359
DB20 20.66 561
DB25 38.53 7 875
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a1y 578015 .
(2w/u59)
nedgufion wun 7 . 658 Ml
DUINIIDDE 8-10 M3
UYUAY 1.0-15 msa.
UYL 1.2 M9
3. uelil
Tiwuuneunin 4-6  msu
Fananuuses 0.80x2.00 5 ded
4. | nudramdn
AnuazynimdniasunsunInuunaliiiiu 9 wu. 60-70  nn.
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UNN 4
%’a;ﬁlaNamsaammmmﬁmswﬁmstﬂ?auLﬁﬂmﬁmuaxszﬂswawm

TAS9E5195 2 UUNTS UL SN UTATIE 1952 UULEN-ANY

4.1 HADDNLUUYDITUUNTISSUSS
f
& Ly ¢ ¥ w o o 1 v w ° W
MANTEIU ACH  MTeNRsEIU 2an. InaasiemihminfinsevirentlaSunsdaedimunli
uminussynasviniu 150 Alanfusentssiauiiuns uagagiminimunasguifsiuuss
Tngyviniseanuuuiandeduusinslulasniaiunsinmeuenva s uinenfiy
nnseanuuulalde £ = 320 ksc. way f, = 5500 ksc. Wnfamun 11.25 wwufiuns
wazldwmanngunsa (wire mesh) (Juwdniasuy Iinaniseanuuveylunsan interaction

; i o % o o
diagram wanIINoanwUYIYLYla LLaﬂLﬁﬂﬂNﬂﬂ’]'ﬁB@ﬂLLUUC‘]"IMEUﬂ’]iﬂWU’Jm‘W 4.1-4.11



e

Load Bearing Wall

wefudy ! BW1 l Interaction Diagram
[ pata [rrmgevnends ey = 28 m. WANRLT = 6 fm,
fc= 320 kafom®. iy = 5 .
fy= 5500 kglem?. d = 5925 cm.
1. IRBNAMUNUITBIHUI (h) As = 141 cmim.
ATIMUTRGREN S = 125 cm. fs = 51020 kglem®.
wnpe hzLe/25 uazh = 10 cm. p1 = o082
check AT OK c = 35 cm.
2. wniwinussnn (Pu) a=Bic = 2% cm.
Pu=1.40 DL + 1.70 LL s 5014.89 kg/m, Cc=0.85Fcba = 7942886  kg/m.
3. ATIRAUMAITLUTINAN A ULUYBILTY Ts=Asfs = 721.28 kg,'{n, oM = 0 kg-m./m
FdfuurnafAmnsui=g0850zA,) = 214200 kg/m. $Po=0.85fCAg+yAst = 21964281  kg/m. $Mb=Cc(0.5h-0.5a)+Ts(d-0.50) = 9816625  kg-mJm
[ check bearing sirength OK $Pb=Cc-Ts = 5508530  kg/m. $Mo=Ce(d-0.5a) 319178  kg-mJ/m
4. MINUANRRINUTIANNTEN & = 0 kgim. Mn = 152.44 kg-m./m
urnu 50 kg/m?. Pn = 3832889  kg/m.
Tunsine=ia Mu = 137.20 kg.m/m.
5. WIMATULIIBAIBIHLIABUNIA (Pn) .
K F 1 | Interaction Diagram
Pn=0.55¢FcAgl1-(kLe/32h) ] = 5475555556 kgim. i
$Pn = 38328.89 kg/m
I check NM8IFLUWIN OK
6 MIRIATUNIUUTIAATDIHLIABUNS R (Mn)
$Mn=Mu = 15244 kg.m/m.
7. wilSanmmanidsa (As)
Mn=Asfy[d-{Asfy)(1.77cb)]
fvTuRIARZUNSIMANTENAN A UT A BITY 16 1,
URNumAnRT TR As = 0001200 = 1.35 emm.
Wire Mesh A = 6 mm.
6 mm. @ 0.20 Smam = 5 wim.
Fnoumani 15 = 1.41 cm?/m.
check As oK
UBumAnERumany As = 00020t = 2.25 cméfm.
Wire Mesh \Tel ] = 6 mm.
6mm. @ 0.125 Sy = 8 Hw/m,
TRnoaAndnm 1§ = 226 cmém.
check As DK
Is. WaITULTReY P dkerin)
Vu = 70 kg/m.
Ve = 40.53(rc) “hb = 9056.14 kg/m
| check MAITULIAEDY OK

JUN 4.1 Han19AINMATEDNRULNTITULS BW1




4%

Load Bearing Wall

It | BW2 I | Interaction Diagram
[ oata Jromgarsends (o= 28 m wanTi g = 6 mm.
re= 320 kgicm?. i = 5 Hwm,
fy = 5500 kglcm?, d = 5925 cm.
1. IRBNAMIMUNIBIEA (h) As = 1.41 cm/m.
AU 1 = 1125 cm. fs = 51020  kgiom:
LH L] hzLlc/25uAth 2 10 cm. p1 = 0.82
[ check AT | ok ] a 2 356 cm.
2. wihmidnusin (Pu) a=pic = 292 em.
Pu=140DL + 1.70 LL = 5306.50 kg/m. Cc=0.85fcba = 79428.86 kg/m.
3. ATINHBUMATTLLTINARANLLTBIHTY Ts=Asfs = 72128 kg/m. oM = 0 kg-m./m
AETunAR AL =40 85 CA,) = 214200 kg/m. $P0=0BSTCAgHyASt = 21964281  kg/m. $Mb=Cc{0.5h-0.5a)+Ts(d-0.5) = 9816625  kg-mJm
check bearing strength I OK | 4Pb=Ce-Ts = 5509530  kg/m. $Mo=Cc(c-0.5a) = 319178 kg-m/m
4, MIlHHUARIS LTI NN & = 0 kg/m. HMn = 152.44 kg-m./m
WiIAN = 50 kg/m?. 4Pn =  38328.89 kg/m.
Tunudngznin Mu A 137.20 kg.m/m.
5. WA LLTIBATBIHIAAAUNTA (Pn)
: = = . Interaction Diagram
Pn=0.55¢f cAg[1-(kLe/32h) ] = 54755.55556 kg/m. AL S
9Pn = 38328.89 kg/m. .
[ check MaTLL TN I OK | = PN =i I : ;
EMMRIMUNIUUTIAATBIHTIADUNTA (Mn) P, i I H H - i =
$Mn=Mu = 152.44 kg.m/m. { | |
7. wnfnanuaniesa (As) T i | EN
Mn=Asfy[d-(Asfy)/(1.7fcb)] 1 R
AMFURIA RSN AN T B0 AT A GBI 16 301, Sl |
Unnnuvansmluonmm As =0001200 = 135 em¥m. 150000.00
Wire Mesh I = [ mm. MO~ & T | O O O
6mm, @ 0.20 dmwm = 5 fwm. . _L' I I i A
UBMANETIA LS = 1.41 cmifm. 100000.00 i
I check As OK I I
Tnnuvdnaniuumu As = 000201 = 2.25 cm#m. —
Wire Mesh mIA = 6 mm.
6mm. @ 0125  dwm = 8 wm,
RUMANLATN 13 = 2.26 em¥m.
check As —
8. MIMAFTURTUTRY = | . s M, (kgmim)
o 20000 40000 60000 80000 100000 120000
Vu = 70 kg/m.
Ve= «3753(1-5)'?@ = 9066.14 kg/m

check MATLULTAEEL |

oK |

SUT a

v

2 NANNTANLINNITEONUUUNLASULTY BW2




ab

Load Bearing Wall

wadels [ Bws | [ Inleraction Diagram
[ oatA [mvmgavesenis (o) = 28 m. i 6 mm.
fc= 320 kglem?, LETET O - 5 wm.
fy= 5500 kglem®, d = 5925 cm.
1. IRBNATINWLNYRIHL (h) As = 1.41 cmi/m.
ACINWUITIABN 11 = 1125 cm. fs = 51020  kg/emi.
kL] hztc/25uaz h 2 10 cm. il = 082
[ check AT | OK c = 3.56 cm. i
2. wnhwdnusann (Pu) a=pic - 292 cm.
Pu=1.40 DL + 1.70 LL = 6805.60 kg/m. Cc=0.85rcba = 7942886  kg/m,
3. ATISHBUMAITULTNANA YU TBIHYT Ts=Asfs = 7008 kg/m. oM 0 kg-m./m
ffaTunzanaT e sty =§(0.85McA,) = 214200 kg/m. $PO=0.85McAgHyAst = 21964281  kg/m. $Mb=Cc(0.5n-0.5a)+Ts(d-0.5h) 98166.25  kg-m./m
check bearing strength [ ok ] $Pb=CcTs = 5503530  kgim. $Mo=Cc(d-0.53) 319178  kg-m/m
4. wluuAiaIsINUsIANNTE P = 0 kg/m. $Min 152.44 kg-m./m
USIEN = 50 kg/m?, _6Pn = 38328.89 kg/m.
TunrinTzm My 2 137.20 kg.m/m,
5. MIMAITULTIBATDILTIABUNTA (Pn)
K = 1 Interaction Diagram
Pn=0.554rcAg[1-(kLe/32h) ] = 54755.55556 kg/m. P, (kg/m)
4Pn = 38328.89 kg/m, 250000.00
[ check MAILLMIN | OK. e
6 MIMAIAIUNIULTIARTDINLARAUNSA (Mn)
$Mn=Mu = 152.44 kg.mim.
7. vfRnnuuinisTa (As)
Mn=Asfyld-(Asfy)/(1.77cb)]
AnfumanzunsaminGouddsglmna hitiu 16 2, .
WnuwAniaINwam As = 000120t = 1.35 cm?/m.
Wire Mesh U = 8 mm.
6 mm. @ 0.20 dww = 5 iwm.
rnnuminuaT = 141 cmifm, 100000.0%
[ check As oK
UnmEnsT T As = 0.002b0 = 2.25 cmim.
Wire Mesh ETal ] = 6 mm. 50000.00
&mm. @ 0125 4y = 8 wm,
URINUMANLATIN 1 = 2.26 cm¥m.
I S - Shack As oK 000 + M, (kg.m/m)
8. WIMAITUUTARDY
Vu = 70 kgim,
Ve = $0.53(rc) “his = 9066.14 kgim.
check fnAafuusaiiiey | oK

JUM 4.3 mamsiunumsesnuuuNiisiuuss BW3




o

Load Bearing Wall

wemi | Bwe | [ Interaction Diagram
[ pata Jewgaeeds o= 28 " PP = r ==
fc= 320 kglem?. Suudiu - 5 Ewm.
fy = 5500 kglem?. d = 5.925 cm.
1. \RENAMNUUNUDINLY (h) As = 1.41 cmm.
AORMUTREN S & 11.25 cm. fs = 51020  kglem?.
MHIEVR hzic/25uazh 2 10cmr. p1 = 0.82
check AU | oK c = 356 cm.
2. vimunusyn (Pu) a=fic = 2.92 cm.
Pu=1.40DL +1.70 LL = 5014.89 kgfm. Cc=0.85fcba = 79428.86 ka/m.
3. ATINKBUMAITULTINAN A UL T Ts=Asls = 721.28 kg/m. oM 0 kg-m./m
ffaFu |mnnf;iﬂuuu'lmuﬁug‘(o_ssfm,) = 214200 kgim. $Po=0.85McAg+iyAsl = 21964281 kg/m. $Mb=Cc(0.5h-0.5a)+Ts(d-0.5h) 98166.25 kg-m./m
[ check bearing strenglh | oK $Pb=CoTs = 5509530  kg/m. $Mo=Cc(d-0.5a) 3191.78  kg-mim
4. lHIUATBIRNUTIANNTT 4 = (] kgim. $Mn 15244 kg-m.Jm
WM = 50 kg/m?. $Pn = 3832889 kg/m.
Tunudnizin Mu = “37.20 kg.m/m.
5. MMMAITULTIBAYDINLIAAUNSA (Pn)
i F - Interaction Diagram L
Fn=0.55+l'c}\g{1-(de32h)2] = 54755.55556 kg/m. P (ke/m ||
4Pn = 36328.89 kg/m, e g
| check MAFULUEN OK L
6. MIMTRIAUNIULTIRATRIHUIADUNTR (Mn) R
éMn=Mu = 152.44 kg.m/m. N
7. widsnnumAnias S (As) T T
Mn=Asfy{d-(Asfy)/(1.71'cb)]
AMRLRIAREUN TV AN TSR A BITU 16 323, i
nnoumdnetiunais As = 00012t - 135 cmi/m, 00K ]
Wire Mesh e = 6 mm. U
6 mm. a 0.20 S = 5 Fwm. [ ¢ P
VRnomani 1 L 1.41 cmm. 100000.00 M
[ check As OK -
Unnumanainlusnnu As =0.00200 = 225 cm?m. L]
Wire Mesh wn = 6 mm. 50000.00 :
6mm. @ 0125  Swau = 8 awm.
UBnnmanegm s = 226 cmim. H
chack As OK
[8. ATURTIR Y I o M, legm/m) ]
Vu - 70 kg/m. Rl > _ S o
Ve = é'].ﬁ:i(f‘cjmhb = 9066.14 kg/m.
check NMAITLILIALEDY OK

UM 4.4 manisAmnunsesnuuuniiuLss Bwa




YA

Load Bearing Wall

e furiy | BWS | [ Interaction Diagram
B e 28 m. AN = 6 mm.
fo= 320 kglem?. Sy = 5 Ewm,
fy= 5500 kalcm?. d = 5.925 cm.
1. ARENATTHMNTBAN (h) As = 141 cmim.
ATIMLARLGEN TS = 11.25 cm. fs = 51020  kglem®.
uli[NiL] hZLc25 uazh 2 10em. p1 = 0.82
[ check AWMLY | oK & & 356 cm.
2. wmhwmunussyn (Pu) a=pic = 292 cm.
Pu=1.40DL + 1.70 LL = “5800.00 kg/m. Ce=0.85lcba = 7942886 kg/m.
3. ATIRAEUMAITULTINANATULILTIN Ts=Asfs = 72128 kgim. M = 0 kg-m.J/m
ﬁqﬁ',,ﬁ_,wMﬁﬁmum“um:ﬁc,gsf%) # 214200 kg/m. $Po=0.85fcAg+fyAst = 21964281  kg/m. $Mb=Cc(0.5h-0.5a)+Ts(d-0.5h) = 9816625  kg-m./m
| check bearing strenglh I oK $Pb=CcTs = 5509530  kgim. $Mo=Cc(d-0.52) = 319178  kg-mm
4. wlumuadessinusamangm o E 0 kgim, $Mn = 15244 kg-mJ/m
eI ] = 50 kg/m?, &Pn = 3832889 kg/m.
Tuadnesin M = 137.20 kg.m/m.
5. WIMATULTEAYD It ABUNSA (Pn) A ®a = 1
K = 1 Interaction Diagram
Pn=0.554cAg[1-(kLc/32h) ] = 54755.55556 kgim. e \M s
¢Pn = 38328.89 kgim. zm_“;' ” —e=
| check NMAFLLMIN | oK I_ | |
6 MAIA UM ULTIAATBIHIIABYNIA (Mn) Pc(\“ I I =
n=Mu = 152.44 kg.m/m. T
7. mLI‘:mmmﬂr::ia (As) T i ] T
Mn=Asfy[d-(Asfy)/(1.7fcb)] ;
AMTURIPAZUN AN BRI LSRN 16 3, L I | [
Unnuwananienas As 000126t = 135 cm¥/m, fiscoqdioe I T 1]
Wire Mesh ™A - 6 mm,
6 mm. @ 020 | = 5 wiwm. |
RnuvinenmE = 141 cmm. :
check As I OK i B
RmEnER W As = 000200 = 225 cm?/m. T
Wire Mesh byl ) = [ mm. i B
6mm. @ 0125 smou = & wm. &
PrnmanETIn s = 226 cmtm. |
check As oK E
8. wImaITuUsATAU I M, (xg.m/m)
Vu = 70 kg/m.
Ve = $0.53(rc) “hb = 9066.14 kg/m.
check NMfwiLusa@au OK
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Load Bearing Wall

\wefni BWE | | Interaction Diagram |
[ DATA |m1un_nﬂ~m\1l (Le) = 28 m. AN = 6 mm.
fc= 320 kglem?. LRIV o7 = 5 WAwm.
fy= 5500 kg/cm2. d = 5.925 cm.
1. IRBNAMNWUITDINLY (h) As = 141 cm¥m.
paunATGRaN 1S = 1125 - fs - 51020 kglem,
MHIEMR hzLlc25uazh 2 10cm. B1 = 0.82
| check ATNNMM [ OK c = 35 cm.
2. vmlwidnusan (Pu) a=pic = 282 cm.
Pu=1.40 DL + 1.70 LL = 2100.00 kg/m. Cc=0.85fcba = 7942886  kgm
3. ATIANBUMALSULTINANA I ULUTRHTS Ts=Asfs S 74158 kg/m. oM = 0 kg-m.Jm
ﬁqé’ﬁummﬁﬁmuwemﬁa:«u.ast‘m) = 214200 kg/m. §Po=0.B5(cAg+fyAst = 21964281  kg/m. $Mb=Cc(0.5h-0.5a)+Ts(d-0.5n) = 98186.25  kg-m./m
check bearing strength [ OK $Pb=CcTs = 5509530  kg/m. _§Mo=Cc(d-0.5a) = 39198 kg-m/m
4. MINUARIRIINUTIRNNSEN &P = 0 kg/m. oMn = 15244 kg-m./m
e = 50 kgtm?. 4Pn = 3832889  kgim.
Tuemdnrsm Mu = <37.20 kg.m/m.
5. WIMAITUUTIBAYBIHUIABUNTA (Pn) Ve _A™1 & B
k = 1 Interaction Diagram
Pn=0.55¢f'cAgl1-(kLc/3zh) ] = 54755.55556 kg/m.
$Pn - 35328.89 kg/m.
[ check NAFULMLN oK T
EMMAATUNTULTIAATBIHTAABUNTA (Mn) T o i 7 ¢
oM=Mu = 152.44 kg.m/m. = I ;
7. vl fnmvAnisiy (As) NIRRT ¥ N N L
Mn=Asfy[d-(Asfy)(1.77cb)] i t : | i
At fndes@nFagUnamne B 16w, -~ MR = T 7 ¥ N
nnumdniiluania As = 0.00126t | = 135 cm¥/m. SRyl A 4._‘ 1 N E
Wire Mesh ™A = 6 mm. t : I
6 mm. @ 0.20 dwm = 5 \fwm. A\ rs T 1% FicvanEDED S
mnuwandRag = 141 cm?m. 100000.00 — i
check As [ oK i T -
Urnuwdndnilunnu As = 00026t = 225 cmm, —t et - - +
Wire Mesh wme = L [ mm. soooobo 1 3 ‘ A A I
6 mm. @ 0.125  Swu = 8 fiwm B M T - 2 T
BN AT 1T - 296 T { ! I i |
check As L ume - M T
8. VMR ULTAEDY I e 1 0.00 "pc‘?—"—-—_ ; - M, (kg.m/m)
: ! o 20000 40000 50000 20000 100000 120000
Vu - 70 kg/m. |
Ve = 0.53(Fc) “hb = 9066.14 kg/m.
I check MATLLTITEY OK
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Load Bearing Wall

wefh L BW7 I [ Interaction Diagram
[ pata [Arwmseseds (Lo = 28 m. wAnAE = ry o
fc= 320 kglem?®. LESTEoT. = 5 dwm.
fy= 5500 kglem?. d = 5825 cm.
1. LABNATNWUTTRIHLA (h) As = 1.41 em¥m.
AMMNRARNTE = 11.25 cm. fs = 51020  kglom”.
WL, h2Le25uazh = 10em. p1 = 082
] check AW oK c = 3.56 cm.
2. vmPmdnusan (Pu) a=pic = 282 cm.
Pu=140DL + 1.70 LL = 2519.00 kg/m. Cc=0.85fcba = 7942B.86 kg/m.
3. ATINRBUMASULTINANAULILIDIHD Ts=Asls s ] kg/m. oM = 0 kg-m./m
ﬁ-|64Fuunm#ﬁquuwaml’a:ﬁo.asf'c#\‘) = 214200 kg/m. §Po=0.85cAg+fyAst = 21964281  kg/m. OMb=Cc(0.5n-0.5a)+Ts(d-0.5n) = 98166.25  kg-m./m
check bearing strength I oK $Pb=Ce-Ts = 5509530  kg/m. $Mo=Cc(d-0.5a) = 319178 kg-mim
4. THNUATRIINUTIANNTEN & . 0 kgim. éMn = 15244  kg-mim
[CREH] = 50 kgim?. Pn = 3832889  kgim.
TuemsnTn Mu 2 137.20 kg.m/m.
5. MM AITULTBAYDILTIABUNTA (Pn) = =
k = 1 [ Interaction Diagram
Pn:D.Sﬂf’cAg[1-(kch32h))] = 54755.55556 kgim.
$Pn - 35328.89 kg/m. i
[ check MATFLLUNN | OK : 5
6MMAIAUNTULTIAATDINTAABUNS A (Mn) Fy NN S O O O O
$Mn=Mu = 152.44 kg.m/m. B I ,
7. WS amAnLEEY (As) } ] N B L1 [
Mn=Asfy[d-(Ash)/(1.77cb)] T i i i
AMFUNIRRZUN AN BHA SAgUTHEHR I 15 301, F¥al | TNy T A L ‘
Wnnumnaniuwnhe As = 000726t = 1.35 emfm. F30000:00, 4 .. T ] I
Wire Mesh TR = 6 mm. f
6 mm. @ 0.20 dumn = 5 wm. i
PRnoumandTm s = 141 cmm.
[ check As | OK
URNUIMANARI WA As = 0.00201 = 225 cm?/m.
Wire Mesh we = | & mm.
& mm. @ 0125  dwm = 8 fwm.
AN 15 = 226 cm¥m.
[ - sk | S N M, (kg.m/m)
8. MIMAUUTNIBY ] 20000 P 80000 0000 100000 D
Vu = 70 kg/m.
Ve = $0.53(fc) “hb = 9066.14 kg/m.
check NMTLWAEaY oK

UM 4.7 mamisAmnansesnuuuniesuuse BW7




Load Bearing Wall

0s

el I BwW8 l l Interaction Diagram I
| oata lmmqmqmﬂ (e} = 28 m ] = 6 mm.
fc= 320 kglcm’. Ay = 5 \Awm.
fy = 5500 kgfem? d = 5925 cm.
1. tABnATIWINTRING (h) As = 14 omim. )
AMMMTIRENTT = 11.25 cm. fs = 51020 kglem®.
wnpe h2Le/25 uaz h 2 10 ¢m. p1 = 082
I check ATIMMLY oK | c = 3.56 cm.
2. wniwunussin (Pu) a=Bic = 2.92 cm.
PU=140DL + 1.70 LL = 756.00 Kgim. Cc=0.85cba = 7942886  kg/m.
3. ATINEAUMAITULTINANATULILTDINY Ts=Asls T, 721 78 kg/m. oM = 0 kg-m./m
frfefuunnaff L tii=6(0 857CA,) = 214200 kg/m. $Po=085(cAg+fyAsl = 219642.81  kg/m. $Mb=Cc(0.5n-0.52)+Ts(d-0.5h) = 9816625  kg-m.m
[ check bearing strengin [ oK | $Po=Ce-Ts = 5509530  kg/m. $Mo=Ccld-0.52) = 319178  kg-m/m
4.l Ueas ] &P 2 0 kg/m. 4Mn = 15244 kg-m./m
urany = 50 kg/m®. 4Pn = 3832889  kg/m.
Tuusinazin Mu = 37.20 kg.m/m.
5. MIMATULTIBATRIHULIADUNTA (Pn)
“ ¥ = i | Interaction Diagram
Pn=0.55¢f cAg[1-(kLe/32h) ] = 54755.55556 kgim,
4Pn = 35328.89 kgim,
l check MAITULMIN | oK |
6. MIIRIATUNTULSIAAYDILLIABUNSA (Mn)
éMn=Mu = 152.44 kg.m/m.
7. wnlfnoumaniia (As) 7
Mn=Asfy[d-(Asfy)/(1.7'cb)]
AWMFRIARZUNIIMANTNEN T TR B 15 .
rnumanan e As = 000°2bt = 135 cm/m. 1 E
Wire Mesh A = 6 mm. I
6 mm. a 020 4w = 5 Him. BN
BnumAnaTa S & 141 cm?fm. i .
check As | oK ] | 2 BN ) 1
UBnuuAnehiumamy As = 00020t = 225 cméim. | i i
Wire Mesh R = [ 6 mm. P My
6mm. @ 0126 4w = 8 1wm. { 1
UhnnumanaTm 4 & 2.26 cm?/m. — =
s !
IBA mﬁﬂa"ﬁ'uusvua::ec - I = | i e Mytamm)
0 20000 40000 60000 80000 100000 120000
Vu = 70 kg/m.
Ve = $0.53(rc) “hb = 9066.14 kg/m.
| check NfWFLUTIREUY OK —l
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Load Bearing Wall

wefui | BW9 I Interaction Diagram
[ oara [romgerpents (o) = 28 m Tt = 6 mm.
e = 320 kglcm?, Sy - 5 Hwm.
fy= 5500 kglem?, d = 5.925 cm.
1. IABNANHWUTTBINLA (h) As = 1.41 cm3m.
ATIMLTIAEN 1T = 11.25 cm. fs = 51020 kglem?.
YAy h>Lc/25 uazh 2 10cm. p1 = 0.82
check ATIAML oK | c = 356 cm.
2. wmbhwunussyn (Pu) a=fic = 2.92 cm.
Pu=1.40DL + 1.70 LL S 756.00 ka/m. Ce=0.85fcba = 79428.86 kg/m.
3. ATINHAUMAITULTINANAULLTDIALS Ts=Asfs L 721.28 kg/m. _éM = (1] kg-m.J/m
ﬁ‘\&:ﬁlu!{nnﬁﬁﬁuuuumuﬁq:¢(0,ﬂ§f‘cA1) = 214200 kg/m. $Po=085rcAg+fyAst = 21964281  kgim. $Mb=Cc(0.5n-0.5a)+Ts(d-0.5n) = 98166.25  kg-m./m
| check bearing strength oK $Pb=Ce-Ts = 5509530  kgim. $Mo=Cc(d-0.53) = 319178  kg-m/m
4 wnluuRiesRInuTIAanNTTN &P x 0 kgim, aMn = 15244 kg-m./m
usny = 50 kg/m®. &Pn = 3832889  kg/m.
Tuuiudngzvin Mu E 137.20 kg.m/m.
5. MIMATUUTBATLLIABUNTA (Pn) = = _
k = 1 Interaction Diagram
Pn=0.55¢f cAg[1-(kLc/32h) ] = 5475555556 kg/m.
$Pn = 38328.80 kgim. A\t | |
| check MATUL ML OK I
EINMRIAUNIULTIAATRIHUIABLITR (Mn) P 1] E e I
$Mn=Mu = “52.44 kg.m/m. 1 —
= 7. wlFmanwaniasa (As) i T ] I O
Mn=Asfy[d-(Asfy)/(1.7f'cb)] H {
AMTIMAAZUN M AN S SAAN A UTRERA i 16 31, F {1 A O O
Unnuwinanhunga As = 000126t = 1.35 cmim. poocton - T O O y
Wire Mesh L 74l = 6 mm. +—r {
6 mm. a 020  <mau - 5 Fm. -’ " S o " S s —]
VRNUmMANATIN S 3 141 cmim. 100000.00 — ¢
1 chock &5 ok ] ” W
Uhruwanstunnhy As = 00026t = 225 cm?/m. -
Wire Mesh ™A = 6 mm.
6mm, @ 0125 dww = 8 1§wm,
URNOUMANLATIN 1 F] 226 cmm.
check As B =t
8. WiMAYTUUTIEaY = 3 M gt
0000 80000 100000 120000
Vu = 70 kg/m, |
Ve = 40.53(fc) “hb = 9066.14 kg/m.
check NATLLINTDY OK

UM 4.9 manmsduiansesnuuuRtaiuLse BWY
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Load Bearing Wall

wefdi I SW1 I ] Interaction Diagram
[ oata |mrmigevnads o) - 28 m. wANA = 6 mm,
fc= 320 kglem?. iRy = 6667 Hwm.
fy= 5500 kg/cm?. d = 5.925 cm.
1. IRENATUMUTTRIETA (h) As = 1.89 cm?m.
AMUTRAREN 1T = 11.25 em, fs = 51020 kglem?®
R hzLlc/25uazh 2 10em. B1 = 0.82
check AW | OK | c = 35 cm.
2. Wi wunusTn (Pu) a=pic = 292 cm.
Pu=1.40 DL + 1.70 LL & 8037.58 kg/m. Cc=0.85fcba = 7942886  kgim.
3. ATINRBUMAITULINANAIUULYDIRTS Ts=Asls = 961.76 kg/m. oM 0 kg-m./m
ﬁwiqijunnnf?huuwmuﬂa;ﬁu.ss?c.«,] = 214200 kg/m. $P0o=0.85lcAg+fyAst = 22145744  kg/m. $Mb=Cc(0.5h-0.5a)+Ts(d-0.5h) 97876.07  kg-mJm
check bearing strength ] oK | $Pb=Ce-Ts = 5492697  kgim, $Mo=Cc(d-0.5a) 319178 kg-m/m
4. MITLIUATRIINUTIRNNTIM & 3 0 kgim. Mn 152.44 kg-m.im
(SR = 50 kg/m?. Pn = 38328.89 kg/m.
Tunmsingzin My - 137.20 kg.m/m,
5. VMAITUUTIDATRIHUIABUNIA (Pn)
K s ¢ Interaction Diagram
Pn=0.55¢rcAgI-(kLc/3zh) ] = 547555555  kgim.
$Pn * 36328.89 kg/m.
| ‘chack MAFUTULN | OK |
6 MMRIATUNMIULSIAATAIHLAABUNSA (Mn)
$Mn=Mu = 152.44 kg.m/m.
7. vfSanauvanisa (As) :
Mn=Asfy[d-(Asfy)/(1.7Tcb)]
AmfumianzunzaMAnenN gL MR BT 15 2.
mnumdnasnluunma As = 0.00120t = 135 cm?/m.
Wire Mesh R T4T ] = 5 mm.
6 mm. @ 0.15 4w = 6.667 wm.
mnuvinghi s - 1.89 cmim.
[ check As [ oKk ]
rumanainluwem As = 00020t = 225 cm¥m,
Wire Mesh mm = | 6 mm.
6 mm, @ 0.125 <Swmu = 8 Hwm.
WnumAnaan 3 = 2.26 cm?m,
check As oK
Ia. WIMasuLTIaau I | M, tg mmi
Vu = 70 kg/m.
Ve = 60.53(fc) “hb = 9066.14 kg/m.

check MAaTULTTaY

ok ]
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Load Bearing Wall

weals [ swe | [ Interaction Diagram
[ pata | mrngssesenii o) 28 m. AN = Yy presey
fc 320 kglcm®. SRy = 6.667 fwm,
fy 5500 kgicm?, d = 585 om.
1. tRanATNWITasHL () As = 189 cm¥m.
ATMUGREN 1 = 11.25 cm. fs = 51020  kglcm.
L] h2 Le/25 uaz h 2 10 cm. p1 = 0.82
check AITIMLT oK | c = 356 cm.
2. wnlmdnussn (Pu) a=pic = 292 cm.
Pu=1.40 DL + 1.70 LL = 9460.04 kg/m. Cc=0.85fcba = 7942886  kg/m.
3. ATIIFHDUMAITUURTINANA UL UTBIHLD Ts=Asfs = 86176 kg/m. oM [ kg-mJm
ﬁﬁﬁumnni'-‘iwuuweuﬁq:ﬁu.ssrm,) = 214200 kg/m. $Po=0.85TcAgHiyAst = 221457.44  kg/m. $Mb=Cc(0.5h-0.5a)+Ts(d-0.5n) 97876.07  kg-m.Um
check bearing strength | oK | #Pb=Ce-Ts = 5492697  kg/m. $Mo=Ce(d-0.5a) 319178 kg-mJm
4. WNHUALIBISINUTIANNTEM 6P 4 0 kg/m. $Mn 152.44 kg-m.Jm
[EREH] = 50 kgim?. $Pn = 38328.89 kg/m.
TaamAnTzvIn Mu > 137.20 kg.m/m.
5. WIMAITLUTIBATDINIIABLNS A (P)
k = 1
Pn=0.556FcAg[1-(kLc/32h) ] = 5475555556 kgim.
oPn = 38328.89 kg/m.
I check MIAIFLLMIEN | oK I
EMNMAIAUMULTIAATDINTIRDUNSA (Mn)
$Mn=Mu = 152.44 kg.m/m.
7. wnlsunumAnigT (As) T
Mn=Asfy[d-(Asfy)(1.77cb)]
AWMFURIARSINTANANITBUA N ZUT LA BIT 16 20,
UnnuwmAneT i As =0.00120t = 1.35 cm’/m.
Wire Mesh k1Tl = 6 mm.
6mm. @ 0.15 wwm = 6.667 dwm.
VhuMANATIN 13 = 1.89 cm¥m,
check As OK |
nnnuminalunTu As = 00026t = 225 cm#m.
Wire Mesh e = 6 mm.
6 mm. @ 0425  Awau = 8 wm,
numanaTn g = 226 cmm.
check As OK
Is. WA LS I M, ttemjm)
Vu = 70 kg/m.
Ve = $0.53(c) b = 9066.14 kg/m.
check MAITUUTALTOY OK |
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SINGLY REINFORCED CONCRETE BEAM CALCULATION
Version 1.0.1 ’ ' ‘ |
TAG: B1 | |
(singly reinforcement)
DATE :[11-Feb-14
MATERIAL PROPERTIES | |
fc' = 280 ksc. |Ec |= | 252671 ksc.
fy = 4000 ksc. Es |= 2040000 ksc. AC|318-95
B1 |= 0.850 n |= 8
m |= 16.81
fr = 33.47 ksc.
vy = 2400 ksc.
BEAM PROPERTIES { {
breath,b = 15 cm.
depth ,h = 30 cm, dl
d' = 5 cm.
dce | Scm. |
d+ = 25/cm. effeclive depth for Pos.M | h ¢
ld- = 25/cm. effective depth for Neg.M
pmin = 0.00350| ]
pmax = | o0.02294] ‘ ! s
I | i
BENDING MOMENT | | | |
Pos. M |Serviced moment, IMa = 0 kg-m | ¢ = 0.9
Ultimate moment, Mu = 1806.3 kg-m
Ru = | 21.41 ksc. | | | |
preg'd = 0.00562 | singly reinforced
As req'd = 211 em.2 | |
use rebar (big size) dia. of 12 mm  provd 2 bars
use rebar (small size) dia. of mm provd bars |As provd = 2.26 cm.2
P = 0.00603 > pmin ! a 1= 2.53 cm
| < pmax oK i 5 J = 2.98 em
|le = | 33750 cm.4 =" Ig ®Mn |= 1933 kg-m
J | |
Neg. M Serviced moment, 'Ma = 0 kg-m | o |= 0.9
|Ultimate moment, Mu = 1939.9 kg-m |
'Ru l= 22.99/ksc. |
Ipreq'd = | 0.00606 ! singly reinforced
Asreqd |= 2.27/cm.2 |
use rebar (big size) dia. of 12 mm provd 3 bars |
use rebar (small size) dia. of mm provd bars |As provd = 3.39'cm.2
p = 0.00905 > pmin a = 3.80/cm
< pmax OK | c = 4.47 cm
le = 33750icm.4 = 11g | OMn (= 2821 kg-m
| | |
SHEAR FORCE
Ultimate shear | Vu = 2808.4 kg P = 0.85
dVe = 2827 kg
DVs = 0 < @21V *b*d QK.
< |®1.1vfc" *b*d max.s = | 25/cm.
| Avis |= 0.02 cm.2/cm. |
|stirrup : 'RB 6 no. oflegs in 1 plane: 2 | |
s = 25.00 cm. | | |
luse s = 25.cm.

ﬁl. . 1 o b a l-'J
JUN 4.21 Mg insAminmIesnwuuay (61989 MAmwIn A JUA #A 1)
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(- 0.15 —

{— 0.15 —f ¢~ 0.15 —f f~ 015 —
I 3-08 12 mm [ 2-DB 16 mm 1-D8 12 mm [ 2-D8 16 mm [ 3-DB 16 mm
L U-RB 6 mm @ 0.25m o U-RBSmm @0.175m a3s U-RBEmm @0.20m 038, 1-RB9mm @ 0.25m
J 2.D8 *2mm J 2-DB 16 mm 1.DB 12 mm I 2-D8 16 mm ‘ 2-DB16mm 1-DB 12mm
B1 B2 |
B3 B4
f— 020 — f— 029 —f (— 0.20 — f— 025 —
3-DB 16 mm 2-DB 16 mm 1-DB 12 mm 2-0820mm 1-DB 25 mm 2-DB25mm 1-DB 12 mm
o 1-RB 9 mm @ 0.125 m Ld 1-RE 9 mm @ 0.15 m o U-RB 9 mm @0.15m L 1-RBImm @0.125 m
3-DB 16 mm 2-D825mm 1-DB 16 mm 3-D8 16 mm 2-DB20mm 1-DB 12 mm
BS B6 B7
B8
f— 020 — f— 0.25 —— f— 020 — f— 0.20 —
2-DB 20 mm 2-DB25mm 1-DB 12 mm 2-DB 16 mm 2-DB 12mm 1-DB 16 mm
U-REImMm @0.25m 21-RB 9 mm @ 0.175m 2DB 12 mm 2-RB9mm @ 0.10m
e 2-DB 20 mm L 2-DB20mm 1-DB 12mm 050 \-RB 9 mm @ 0.175 m s 2-DB 12mm 1-DB 16 mm
ot 208 12 mm
. _ 2-DB16mm
B9 B10 B11 B12
— % — T —
f— 025 —
B 4| 2-DB20mm 2-DB16mm M 3-DB 20 mm
2-DB 20 mm 05—
1-RE Emm @0.10m 2U-RB9mm @ 0.125m
2-DB 12mm ( 2-08 12mm
2-DB 20mm 1-DB 16 mm 3-DB 20 mm
o s ‘4 1-RB 9 mm @0.20 m %0 1-RE 6 mm @ 0.25m
2-DB 12 mm l 3-08 12 mm
| 2-DB 20 mm BX
a B15
B13 B14

E‘Uﬁ a4.22 E‘ULLE‘W]dﬂﬁﬁﬁﬂﬂﬁumﬁ%’mﬂ'ﬁaaﬂLLU‘U




4.3 NaN199NLLUULEN

as

Tunseenuuuianazeenuuulagddiids (Strength Design Method) Amsnmsg1u AC
1301ATE 2am. karlunisesnuuuidssLUElago LU ULALYBITEUUNTITULTS
& ¢ v v < va r 5w
uinaet Mnuuuuvanresszuulaseairaa-amuiiguil 4.13-4.16 Tadssinivingd

o e b o d '
nsgyiiulEn aunsneenuuUIET AINNENISATUINNTTORNRUULEINLEASIUAIANLAN 3

v ° < -1
LLﬁBﬁni)ﬁl']\‘lﬂ']‘iﬂﬂu’)ﬂiﬂ?iﬂﬂﬂLLUULﬂﬂﬁ]gLL?{WQ'LUEU‘W 4.23 MU

Design Rectangular Tied Column
Col. Number : C1
MATERIAL PROPERTIES
et = 280 ksc. | Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc.
p1 = 0.850| n = 8
m = 16.81
fr I = 33.47 ksc.
fvy = 2400 ksc.
|
1st FLOOR |
COLUMN PROPERTIES | | - T b—% % .
breath. b = 20/ em. | | d | — Y\ Y
depth , h = 20 cm. | | ‘
d' = 5 cm. | d
d o= 15/cm. { h
g = 13333.333 | cm*, |
1 ~
LOAD DATA | | &
Adal Force | = 39181.641 kg. |
Axial Force | i i |
|Pn | = 55988.059 kg. | | |
Asreqd | = | 1.2702489cm’ | | i 1
used rebar dia. of lzymm | provd 4 bars
Ast = | 45238934/ cm®. | | | 1
PN = | 63445.521 lkg'. | > | ss988.1kg. ok ||
pt [ = 1.1309734|%  check Pt [1-8% [
| | | |
| |
2nd FLOOR [
COLUMN PROPERTIES ]
breath, b = 20 em.
depth , h = 20 cm.
' = 5 cm.
LOAD DATA [
Axial Force = 26261.978 kg.
Axial Force
|Pn = 37517.111|kg. | !
As req'd = -7.49?3542!cm=. | | |
used rebar dia. of 12 mm | provd 4 bars |
Ast = 4.5238934 cm?, !
“Pn = 63445.521 Kg. > 37517.1|kg. | OK.
pt - 1.1309734 | % check Pt |1-8%
| | |
3rd FLOOR [ [
COLUMN PROPERTIES |
breath, b - 20 cm.
depth , h = 20 cm.
d’ = 5 cm.
LOAD DATA
Axal Force = 3487.2579 kg.
Axial Force | | | |
|Pn | = | 4981.797 kg. | | | |
|Asreq'd | = | -22.940971 cm | |
|used rebar dia. of 12 mm provd 4 bars
|Ast | = 4.5238934 cm? |
“Pn = 63445521 kg. | > | 4981.8 kg. oK.
Pt = 1.1309734 % check Pt [1-8%

a

5UM 4.23 ey
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o 1 P & v o Yo oW voe
TunsAimnaumsssnuuuaazlilusunsu PCA column frdlumseanuuuiitensiasuniseenuuuialutuduiivanuedavinldvinnisesnuuu uay

lawannseenuuURIgUT 4.24-4.28 fial

200 x 200 mm

1.13% reinf.
e T
f'c = 28 MPa -
Ec = 24870.1 MPa
fc = 23.8 MPa
Betal = 0.846954
fy = 400 MPa

|iEs = 200000 MPa

Ix =1.33333e¢+008 mm~4
Iy =1.33333e+008 mm™4
Xo =0 mm
Yo =0mm

FT 40000 -2

4212 bars @ 1.130%
As = 452 mm~2

Reauis: ACI 02 Investigation ~ [FABK Me20KNm  EcoA70mm

UM 4.24 mamsAiasiziniseonuuuian C1 dudl 1 Tngldlusunsu PCA colurnn
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1.27% reinf.

250 3 250 mm

F———————

f'c = 28 MPa

Ec - 24870.1 MPa
fc - 23.8 MPa
Betal = 0.846954
fy = 400 MPa

Cs = 200000 MPa

SECTION:

Ag = R?5N0 mm*7

Ix =3.25521e+008 mm™4
ly =3.2bb21e+UU8 mm™4
%o = 0 mm

Yo~ 0 mm

NEINFONCEMENT:

======szz======

4 #16 bars @ 1.274%
As - 796 nn2

., '\ tma
\\\
.
| g
. N
I
-
//
-
g
; t ; t : + -t '
» L 0
P Mx (kN-m)
//
\\ //
— —
—~
............ 9 Sl & A48

(Prin)

400 -

K-auis; ACI 02; Invesstiqation

UM 4.25 samsinseiniseanuuuia C2 9uit 1 Tasldlusunsy PCA column




89

3.26% reinf.

f'c = 28 MPa
Ec = 24870.1 MPa
fc = 23.8 MPa
Betal = 0.846954
fy = 400 MPa
Es = 200000 MPa

SECTION:

Ag = 62500 mm*2

Ix =3.25521e+008 mm"4
ly =3.25521e+008 mm"4
Xo =0 mm

Yo =0mm

REINFORCEMENT:

4 #25 bars @ 3.264%
As = 2040 mm"2

250 x 250 mm

| Xeais: ACI 02; Investigation Piint Screen - prnt column section, interaction diagram or contour

P T

< a < & o
UM 4.26 nanisiAsizviniseenwuule C3 1ui 1 laeldlusunsy PCA column
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100 x 100 mm
2.54% reinf.

f'c = 28 MPa

Ec =24870.1 MPa
fc=23.8 MPa
Betal = 0.846954
fy = 400 MPa

| Es = 200000 MPa

SECTION:

Ix =8.33333e+006 mm"4
Iy =8.33333e+006 mm“4
Xo =0 mm
Yo =0 mm

‘Ag =10000 mm"2

REINFORCEMENT:

4 119 bars @ 2.544%
As = 254.4 mm2

AT

|; X-asis: AC 02: Investigation

[P=31 k8

UM 4.27 mamsasiziniseanuuuia CX Tngldlusunsu PCA column
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Tudhuvenantunz-uiis du fmualiliwihdaderiunedy weslinansinseivgui 4.2

200 x 200 mm

1.13% reinf.
m——
f'c =28 MPa
|| Ec = 24870.1 MPa
fc = 23.8 MPa

Betal = 0.846954
fy = 400 MPa
Es = 200000 MPa

SECTION:

Ag = 40000 mm"2

Ix =1.33333e+008 mm*4
Iy =1.33333e+008 mm"4
Xo =0 mm

Yo =0mm

| REINFORCEMENT:

412 bars @ 1.130%
As = 452 mm~2
ko

g

wlll Ila\:l H—1

18

easis: ACI 02: Invesigation

S —
J Save - save the curent datalc a fie.

4
18
M (kN-m)

< - ¢ = B s
UM 4.28 nan1sAinsizvinnsesnuuuienun2-1ui3 teeldlusunsuy PCA column
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= 4 ' <l 1 ' < 4 1 e v o= & oo & o
nnmMsliesizirantsesnuuululusunsimuieeenuuuaglugainsi wanvinaieenuuuiioinianlild Seasunanisesnuuuianluduil1-Fuils

¥ ¥ e s CJ
lavthanendsuandluzun 4.29

C1 2 £S5 X
FEAUNAIAT o s 0.20
T
0; c.Io 0.20 [:]
L L ] L E
A . 4- D8 12mm. 4.- DB 12mm. 9208 12mm
STAUTUN3 U-RE 6 mm. @ 0.15m U-RE 6 mm. @0.15m U-RB6mm.@015m

|
TEAUTUN 3

0.20

A
0.20
N -

4 - DB 12mm.

U-RB 6 mm. @ 0.15m.

0.25

=

4 - DB 16mm.

o
—R—t

U-RB6mm. @0.25m.

=
—R—t

& - DB 25mm.

U-RB6Emm. @0.25m.

0.20 0.20 0.20 0.10
—
J . i
0.20 0.20 .10
i e L
4-DB8 12mm, 4 -DB 12mm 4- DB 12mm. 4 - RB 9mm.
) U-RE6mm. @ 0.15m Y-RBE6Emm. @ 0.15m U-RB6mm. @ 0.15 m. J-RB6mm. @ 0.10 m.
FEAUYLN 2
&
TEAUTUN 2

0.10
=

r
0.10
L

4 - RB 9mm,

U-RB 6 mm. @0.10 m.

UM 4.29 JUuanmihdawaniildainnisesnuuy




4.4 $IALASLIAINDHS1NVDIDIANTTEUUNLISULSILLUUNRED LT AUTZUULEIATY

4.4.1 YayasrmTagiléluntsuszanasalasinisis 2 ssuu

o o o [11)12
M990 4.1 5’]ﬂﬂ'§ﬁﬁ}USSLﬂﬂﬂﬂuﬂauﬂ?ﬂ e

578015 wiae | 5981(um)

ARUNIANANESY Mdsausydedl 280 (nn./ms.9w) av.a. 2550
ABUNIANANIATY MdwaUsedsdl 320 (nn./ms.au) au. 2,630
Mobile Crane uag Bucket U 9,000
kv 9.4.. 250
ney nn. 45

iy viou 28

aInKNIMEN tues 18 nn. a5

AuABUNINA1SA3U YA 0.20%0.40 U, 530
wuuniliagiliiey ; A5 | 6,000

o Y 11],[12)
mMeedl 4.2 enTagussanaumdn

518019 WU | 51A7(Un)

RB.6 uaLmannay (SR 24.) (enauduay 10 wns) .

A\ o Ly a9
(Wwin 2.22 nn./l@dw)
RB.9 un.vannau (SR 24.) (#naiduay 10 wes) .

3 . Wy 107
(1N 4.99 an./iEuy)
DB.12 uy.mandassy (SD 30.) (812uduas 10 wns) s

B o . i 186
(U v1n8.88 Nn./L@u)
DB.16 uu.mandodos (SD 30.) (u1aiduag10wng) :

. i Wdu 326
(Un15.78 nn./Ldw)
DB.20 uu.iwéindadse (SD 30.) (s11duas10 wns) .

i i} iy 509
(UMUN24.66 NN./du)
DB.25 uu.wméndadse (SD 30.) (51duaz10 wns) y

b § vy 795
(1WUN38.53 nn./ie)
Azunsuvdnasudunasintedon Dia. 6 wl. fiu 23,840
WSNFIE 2u1m 125x50x3.200.877 6 lWmstviin 37.00 nn. viou 1,091
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o @ [11]
M19199 4.3 5'1ﬂ'maq‘t]i:ma'luamﬁmﬂnssu

57UN13 i | $11(um)
DFUIAUN VUIA 20X60X7.50 @ N34 350
uEduLaEiuMds Y 0.10x0.075 w. (A Tan+Ausa) u. 135
NuAUYURTImEYuaIUaRaLYY A7, 57
nuauyulassaiieyuaiudgna NI, 57
mensald wuim 1/2'x1/2" (019 0.90 w. #1730 ) i 790
9MURIUYURIUNS (Skim Coat ) N3 25

NUIUEHAE

- seriagusminvmdniduuarliuuundensunimdusiainans U 2556

4.4.2 fayamaaAusanuiilidlunisuszansmlasinisms 2 ssuu

- 1A URdausyaniiunis adulsudsafeuiiuia 2556

- ToyanuuremiieAnsuneasetl 2556

o ) ' ) ) [11]
M157190 4.4 ’llayaﬂ’m‘ﬁxﬂu'luﬁ’mﬂ’mmw b |

598N13 Wiy | 59A°(Um)
WIADUNIAHANLET AU 465
Mobile CraneBucket ¥um 0.75 au.u. M 9,000
ASIHNAAN, 70, FAan o)y 3,400
alikuy N34 133
NUNTINBBFNIALUT 20X60XT7.50 T N34 55
NUATRIUYUB TR n3.4 57
amnsaln u 220
UATYURIUN n3.3 20
nuAnfamunaiudiagy — . 100
wuuwiTesgiiilen IERY 25
TRRZUNTUNANA593U (Wire mesh) n3. 5

73




1 & o s ' -
4.4.3 591 lun1snedas19vesuUEIAUNA lULazssuURTS UL suuuvdaluf

o4 ° ] 7 ' @ )
’LUVIUQSWWﬂqiLiaﬁQ'i']ﬂ']lun']'ﬁﬂ@ﬁiﬁl\iLQW"I%E’JU'U?J SHUNLAELEIAIULIUULGIN

U i v e ‘J Q e
yalunlaninis199 4.5 uay 4.6 AUEIRY

4 1 1 .‘l
A15199 4.5 s71araneadsluszuuanaunalu

WUUNSRRAS 1N LA NN TeNLUUTUAUTULATIAI Y0952 U UL ATLLAL S YU VKT IS URS S UL

Twssnusmrdenin
Tasemswizlon 3§ 3ot sevuimenu
UM why | i firian FISY T
yulpseaing @ m @ T
1 upaunta
- runTAlAsAs (fc=280 kso) ArmualdiBunaunimmuato (Ready Mixed) AR 3700 255000 94350 | 46500 17,205) 111,555.00
- Mobile Crane Uay Bucket 1A 075 au. &1 500 . 9,00000 [ 4500000 45,00000
- rourfinrnuraiumaaluit el sunauriruanata (Ready Miced) aumAT 1700 | 263000 4471000 48500 824500 5295500
- usagninn, f, diain i 922 - 340000 31534800 31,348,00
- yuliiiwy ATAAS 62500| 180.00| 11250000 13300 | 8312500 | 19562500
w3 . 19000  4500| 8550.00 . 8,550.00
- moagniin e 16 . 1500|4500 1237500 - 1237500
Tl 457,408.00
2 [indnidy
- et 88, 6 s Winaew (SR 24) (umiduse 10 ws) (e 0222 nn ) i 12300 4900 6027.00 - 6,027.00
v BB, 9w, wiinnaw (SR 24) (vadives 10 ) (shwdh 0999 on.s) iy 45600 10700) a879200] - 48,792.00
i 08,123 wiindaday (5D 30) e 10 e (i 0.888 /) | iy 14100| 18600 2622600 - 26,226.00
- wAnin DB 16 1. winfedy (S0 30) (uvduay 10 wns) e 1578 nndurs) | iy 12100 32600 3944600 39,446.00
- Wit DB 20 1. wiinlodon (5030} (emuduae 10 wes) (- 2d6ennsum) | 7900 50900 4021100 40,211.00
- nuety DB, 25 . windosoy (50 30) (vvaduns 10 wns) (i 3853 msms) | ol 4100 79500| 3259500 - 4 32,595.00
- v Dia. 6 wun. (SR, 24) dwsudundneds (iU 3500 4900] 171500 - 1,715.00
TN 195,012.00
yuaorunsin
1 [y
- anianadguaauT SR 20X60X7.50 e ARG 61600 [ 35000 | 215600.00 55.00| 3388000 [ 209,480.00
- vwanduuaUndY 1R 0.10x0.075 1 (Fnfins ) Ay 4a00| - 13500 6264000 | 6264000
- nugusiiiuueuBsIaL anues | 120900  5700( 6891300 6500 7858500| 14749800
-mwylasuiuyuauipnan mwes | 16600  S700| 946200 6500 10790.00| 2025200
-l yunn 12%1/2" (e 090 0. 1m 30w) s 350 79000 276500 22000 77000 353500
I3 483,405.00
TuAriasing 1,135,825




gl

M15199 4.6 IAAneaelusTUURTSSULSILUUMaD Ui

Tudszunusiannaade
Tasamsvndalan 3 4u 3unit ssuumiadunse
a10u 18N~ iy | USuneu AYER AT 1A
ulasaadna @ ERtt @ 3
Al |arursunia
- Aaundelassainamia (fc=320 kso)  Avusldilumauniauauiada (Ready Mixed) auu 83.00 2,630.00 218,290.00 465.00 | 38,595.00 256,885.00
- Mobile Crane uaz Bucket 2u1@ 0.75 au.ul. u 11.00 - - 9,000.00 | 99,000.00 99,000.00
- AuABFuABUNIAdLIIFU TUTA 0.20x0.40 u. 38.00 530.00 20,140.00 100.00 | 3,800.00 23,940.00
- wuumilrazauiion LEET 645.00 6,000.00 | 3,870,000.00 - - 3,870,000.00
- 3 uFiada wuurdsaaiivion M5, | 1,462.00 - = 25.00 | 36,550.00 36,550.00
SIH3Iul 4,286,375.00
A2 |auwmd@niasu
- ezunsuvaneudunauiindeodon Dia. 6 uu. U 1.50 23,640.00 35,460.00 2,800.00 | 4,200.00 39,660.00
- w@nadu RB. 6 uu. wmAnnau (SR 24) o anduar 10 wes (iwmdn 0.222 nn/was) | B 5.00 49.00 245.00 = - 245.00
- w@nEsu RB. 9 uu. widnnau (SR 24.) sraduar 10 wes Ghwvidn 0499 navuns) Ly 5.00 107.00 535.00 - - 535.00
- WANFIE TUIR 125%50%3.2021.817 6 Lumi'lj"'i‘l#‘l-‘l’ﬂ 37.00 nn. viou 18.00 1,091.00 19.638.00 315.00 5,670.00 25,308.00
- aegnvan wad 18 nn 20.00 45.00 900.00 - - 900.00
T2 66,648.00
B [awaonlenanssu
B.1 [+umuuia
- a"mmuguﬁunq (Skim Coat ) M54, 1,462.00 25.00 36,550.00 20.00 | 29,240.00 65,790.00
B.2 q-mn'aﬁ_'qu':am"l VUIR 20X60X7.50 oy MN3.U. 34.00 350.00 11,900.00 55.00 1,870.00 13,770.00
FIUAU3 79,560.00
FuAIneaaine 4,432,583.00




4.4.4 52821787 TUN5n9E5199995EULEN AU kAT s UUNTIRS LS suuUnda ludi

o o i % | o | Yoo
’LUWU?\]SVIT ﬂ'ﬁLLﬂingﬁJSna'ﬂUﬂ'ﬁﬂaﬁiqQLQWT&’H?UVJBQNU\‘IL{ﬁg’zLa'\ﬂqULVI']UU‘UQ

PMNUUMIAoasfildmnmseanwuutuduiuldss sz natvesssuuEIATILAL S LU URT IS U

i Yoo d o U
LLNLLUUWﬁ@IUﬁlﬂ@W]ﬁ’NW 4.7 uaz 4.8 aNaAU Way Gantt Chart WamaszaziIaINIg

eafmudisunuIniduganulddanudiiuvesssuuiaaunaysyuundeunsuuu

U d Lo A L
waelu da3ui 4.30 uag 4.31 mudey

= '
A15990 4.7 S2U21981IN1SNDAS1UUULEIATY

A0U 579015 naty) | Buenu | ey
1| Imseadne
11 | ueunedu 12 2 6/1/57 | @ 18/1/57
12 | euanduil 1 4 | a18/1/57 | w22/1/57
1.3 mumuéuzuﬁ . 10 9 20/1/57 | W 30/1/57
14| nuandui 2 6 | o28/1/57 | 23257
1.5 | nueuduil 3 12 | avessr | e tass7
16 | snnandud 3 6 | W12/2/57 | © 18/2/57
1.7 | sueusulasandann 10 9 16/2/57 | W 26/2/57
2 | aanUnenssuuaziue
21 | untnedgnauriudit 4 q 24/2/57 | W 27/2/57
22 | sumfaredguraiuntuiiz 5 |w26/2/57 | v3/3/57
23 | undinedguauduis 4 A 28/2/57 | ® 4/3/57
2.4 | suanuyurilngyuaiudsiaiun 10 W 5/3/57 | @ 15/3/57
25 | nuauulasiainmeyuaIudgnaiun 2 A 14/3/57 | & 15/3/57
591 69
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a ' ¥ o o ' =]
197199 4.8 '52:'&]2:’!.‘3?!'1ﬂ'T‘iﬂEJﬁ'i‘NNUQ‘iULLﬁﬂLLUU‘WﬂE]'LuVI

andu 579M3 Ay | Gue L9

1 | laseasdne

L1 | uAuADAY 3 9 6/1/57 W 8/1/57
12 | rwdefud 1 3 W9/1/57 | 11/1/57
13 | unifedud 2 3 ® 12/1/57 | @ 14/1/57
14 | eudtud 3 3 W15/1/57 | @ 17/1/57
1.5 | umulasimvam 1 a18/1/57 | @ 18/1/57
2 | anndnenssuuariug

2.1 | nutlnedguamuly 2 a18/1/57 | 1 20/1/57
2.2 | MU uyuiave (Skim Coat ) 5 921/1/57 | @ 25/1/57

594 20

wnewe szezhmimunnmainustan Wegliiuenfindilutunga
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D [Task Mamc Dustion  [Semm Firinn 6 |6uasr [13ma s [Muawr |Zuasr [3nmw | wanst |7am s |2awmsr |3Eawr  |w0&asr [ 17 &a. ]
3 e [a[1z[ss]m][21]2s z[w[2]s[e[n]1s HEIE IR DRE w|li]w]w
1 hnulasasEuAiuszRu 12days I 6&/1/57 A 18/1/57 _ '
2 ulasasaadud 1 4days @ 18/1/57 W 22/1/57
3 yulasas¥raausud 2 10days 3 20/1/57 W 30/1/57 | wer—— |
¢ lulassstramndud 2 Gdays ®28/1/s7 A W2sT e
5 lulassstauiud o 12days @ 1/2/67 HA14a/2/57
5 |iulasasraendud 3 Edays W12/2/67 B 18/2/57 | Sa——
7 husmidulasudaan 10 days B 18/2/57 W 26/2/57 i
8 wnhrisfsutawnduRt ddays 24257 W 27257 —3
* wrBrelsusamaduiz | 5 days W26/2/57 = 35T c——. 3
1 QusnBiriafguaamniuno  ddays A Za/2isT B 4isT [ ——]
" husmnjusnlifomjusnuds 10dasys WS/As7T A 1sMasT b3
AL
2 hrusmnjulrsisfradamlu  2days A twassT A 1siaisT
RYUBsuIRmN
Task ] Exacrmal Micsmns 3 Mol S Aslan
Selt Pttt eres  Irocke Tosk CC 1 Mamnls (oA —— -
Projoct Projoss Meicuiomc <@ ImacEve Micesnc < Saartoedy |
D= w 20257 iy = —" =g s 1 & iy = |
Praject Summary T M Tk Deadine &
Extorrl Taska: CCT D ot Y Fmrcan —_———
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG: B1
(singly reinforcement)
DATE : 21-Feb-14
IMATERIAL PROPERTIES B
fc' = 280 ksc. Ec = 252671 ksc.
 fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
Bt = 0850 n_ = 8 ]
 m - 16.81 )
fr = 33.47 ksc. R
fvy = e ———— T -
BEAM PROPERTIES v b 1
I _breath,b = 15 cm. all ) 4 i 1
L depth,h = 30'em. Ldj:
d' = 5 cm.
dce = 5 cm.
d+ 2 25 cm. effective depth for Pos.M h :
&4 = N 25cm. effective depth for Neg.M
____pmin = 0.00350 A
pmax = 0.02294 J e
ﬁn‘_
BENDING MOMENT :
Pos. M Serviced moment , Ma = 0 kg-m [} = 0.9
~__Ultimate moment , ~Mu = 1806.32 kg-m 18
aBl ) & 21.41 ksc. WL\ o B LRG0 >~ =l
_____ _preqd = 0.00562 N singly reinforced
_ 88 =Asreqd I 2.11 cm.2
use rebar (big size) dia. of 12 mm prov'd 2 bars ]
_ use rebar (small size) dia. of mm___ prov'd bars [Asprovd= 226 cm.2.
L = 0.00603 > pmin & 41 NE = 253 cm
1 o < pmax OK e 3 2.98 cm
le = 33750 cm.4 =, 1lg ___|oMn = 1933 kg-m
!_V_e&_'@{ ‘Serviced moment , - Ma = 7 0 kg-m P o o 0.9
__ Utimate moment, Mu =  1939.86'kg-m o A B
Ru .= 22.99 ksc.
preq'd = 0.00606 singly reinforced
Asregd = 227 cm.2 =
i __use rebar (big size) dia. of 12 mm prov'd gbais | & 4 |
_use rebar (small size) dia. of mm provd bars |Asprovd= 3.39 cm.2
p = 0.00905 > pmin a = 3.80 cm
< pmax OK [+ = 447 cm
) e = 33750 cm.4 = 1ly _|$Mn = 2821 kg-m
ISHEAR FORCE
Ultimate shear , . Wu = 2808.36 kg ¢ = 085!
DV = 2827 kg )
- Vs = 0 < ®21vfc *bd O.K.
< @1 *brd max .s = 25 cm
3 Avls = 0.02 cm.2/cm. o
stirrup : RB 6 no. of legs in 1 plane: 2
s = 25.00 cm.
use s = 25.00 cm.

<
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B2
(singly reinforcement)
DATE : 12-Feb-14
MATERIAL PROPERTIES )
fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
i Bl = 0.850 no= 8
m = 16.81 N -
fr = 33.47 ksc. -
fvy = 2400 ksc.
BEAM PROPERTIES \ b v
breath,b = 16 cm. Y » Nk i 1
| depth,h = 30 em. \ \ | 7 ﬁ
d = 5 cm. /
dcc = 5 cm.
_d+ = 25 cm. effective depth for Pos.M h g
Y =N ___2pomy) effective depth for Neg.M
= pmin = 0.00350 \ =
pmax = 0.02294 J i
A e
BENDING MOMENT =
Pos. M Serviced moment , Ma = 0 kg-m (0] = 0.9 N
~Ultimate moment , Mu & 3965.34 kg-m .y < W8
l ol __J A 47.00 kse. \ \ MRy TanaonalB |\ o Vel B W 2
_ _  preqd . = 0.01322 VAANERY Y . singly reinforced
As req'd s 4.96 cm.2 1017
) use rebar (big size) dia. of 16 mm prov'd 2 bars )
__ use rebar (small size) dia. of 12mm  provid 1 bars_|As prov'd = 515 em.2
Ll oo " F Jll\odsriiimnopioanectt, 1 b LINDNIR "= ~ ffom
. <pmax  OK c = 6.79 cm
_le 3 33750 cm.4 = 1lg PMn = 4102 kg-m
Eé;;_M X §ew€e§momenl. " Ma y = 0 kg-m e = l 0.8
__Ultimate moment , Mu i = 3969.42 kg-m N J A .
Ru = 47.04 ksc. ‘ -
preq'd = 0.01323 singly reinforced
=  Asreqd = 496 cm.2 » S &
_ use rebar (big size) dia. of 16 mm  provd 2bas | e
B _use rebar (small size) dia. of 12mm  provid 1 bars |As prov'd = 515 cm.2
p = 0.01374 > pmin a = 577 cm
N < pmax OK c = 679 cm
e = 33750 cm.4 = 1lg _|oMn = 4102 kg-m
SHEAR FORCE 7 B
~ Ultimate shear, W = 624057 kg o = 0.85
DVe = 2827 kg )
B OVs = 3414 < o214 *b'd OK.
e B < 1.1V *b*d max .s = 25 om.
Lo Avls = 0.07 cm.2/cm. B -
stirrup : RB 9 no. of legs in 1 plane: 2
s = 19.01 cm.
use s = 17.50 cm.

<
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1

TAG : B3
(singly reinforcement)

DATE : 12-Feb-14

MATERIAL PROPERTIES ) B
fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI318-95
g1 = 0.850 n = 8 o
m = 16.81 o o
fr = 33.47 ksc.
fvy = 2400 ksc.
BEAM PROPERTIES i ; b "
~ breath,b = 15 cm. o 4
depth,h = o \N\\\11///7 7 - N ﬁ;
d' = 5 cm.
 del = 5 cm.
d+ = 30 om, effective depth for Pos.M h 3
Y : - = ... 30cm effective depth for NegM
pmin = 0.00350 -
pmax = 0.02294 =
HL; e
BENDING MOMENT _
Pos. M Serviced moment , Ma = 0 kg-m [ = 0.9
Ultimate moment , My = 3637.1 kg-m AAl N ¢ BR 0
T R ] A 00 84Kt A oo NP~ N | T
8 Preqd ™) EES == 0008020, MV d— singly reinforced
As req'd = 3.61 cm.2
use rebar (big size) dia. of 16 mm prov'd 2 bars
use rebar (small size) dia. of mm prov'd bars |Asprovid= 402 cm.2
1% £ 0.00894 > pmin__ N ENGICE -
18 - < pmax OK c =  530cm
e g 53594 cm.4 = 1lg oMn = 4017 kg-m
Neg. M " Serviced moment , Ma Y JHg kg-'n-1 p P A _;;Eg
Ultimate moment, MG = 3728.85 kg-m _
Ru = 30.69 ksc. — = i P I8
preg'd 7 0.00824 singly reinforced
As req'd = 3.71 cm.2 I & ]
use rebar (big size) dia. of 16 mm  prov'd 2 bars A
__use rebar (small size) dia. of mm  provd bars |As prov'd =
0.00894 > pmin 1 a =
< pmax OK c = 530cm
53594 cm.4 e bl o= 4017 kg
ISHEAR FORCE _ -
__Ultimate shear , ~Vu = 5110.08 kg e = 085
_ ®Vc = 3392 kg _
DVs = 1718 < ®2.1vic *brd O.K.
< @©1ic*bd max .s = 30 cm.
Av/s = 0.03 cm.2/cm. o
stirrup : RB 6 no. of legs in 1 plane: 2
s = 20.15 cm.
use s = 20.00 cm.

o
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B4
(singly reinforcement)
DATE : 12-Feb-14
IMATERIAL PROPERTIES -
fc' = 280 ksc. Ec = 252671 ksc.
o fy = 4000 ksc. Es = 2040000 ksc. ACl 318-95
Bl = 0.850 n 8 o
. m = ~16.81 B IO
fr = 33.47 ksc.
fvy = 2400 ksc.
BEAM PROPERTIES & b v
N breath,b = 5com . qo | "ﬁr_
_depth,h = ddem. - ﬁ;
d = 5 cm.
_dcc = 5 cm, )
. d+ = 30 cm. effective depth for Pos.M h 4
. 4u4 = 30cm effectivedepth for NegM
= pmin = 0.00350 A\ N
pmax 0.02294 i g
BENDING MOMENT
Pos. M Serviced moment , _ Ma = 0 kg-m (o] = 0.9
Ultimate moment , _ Mu = 4365.95 kg-m . - 18
88 cRu _ J o7 35.93 ksc. ¥, 1l \a"ag= LR
_ S8 preqdh™) BB AW\ | A Bowwes|antitainforcsd | |
| N ] As req'd = 4.40 cm.2 \ ..
| | use rebar (big size) dia. of 16 mm prov'd 2 bars
___use rebar (smallsize) dia. of 2mm  provd  tbars [Asprovd=  5.15cm2
. p = " 001145 >pmin_ ([Afa" = & BfFom _
¢ < pmax OK c = 679 cm
le = 53594 cm.4 = 11g dMn = 5029 kg-m
Neg. M Serviced moment , Ma = 0 kg-m 0] = 0.9 "7_
Ultimate moment , Mu = 567686 kg-m V4 B
~_Ru = 46.72 ksc. | o
__preqg'd = 0.01313 singly reinforced
__Asreqd = 591 cm.2 " J & o
___use rebar (big size) dia. of 16 mm  provid 3! bars y A ]
___use rebar (small size) dia. of mm  provd bars |Asprovd= 6.03cm.2
p = 0.01340 > pmin a ; 6.76 cm
B < pmax OK " c = 795¢cm
- le = 53594 cm.4 = 1lg PMn = 5781 kg-m
.SHEAR FORCE ]
Ultimate shear , ) Vu = 6423.04 kg L _- = 0.85
| dVe = 3392 kg o
o PVs = 3031 < ¢2.1Vic *bid QO.K.
. B < oL *brd max .s = 30 cm.
_Avls = 0.05 cm.2/cm.
stirrup : RB 9 no. of legs in 1 plane: 2
s = 25.69 cm.
use s = 25.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG: B5
(singly reinforcement)
DATE : 12-Feb-14
[MATERIAL PROPERTIES
fe = 280 ksc. Ec 252671 Ksc.
- fy = 4000 ksc. Es = 2040000 ksc. ACI 318-85
- B1 = 0.850 n_ = 8
(- m = 16.81 B B
fr = 33.47 ksc.
fvy 2400 ksc.
BEAM PROPERTIES p b 5
| beanb = 20 o, 7 AT -
depth,h = 40 cm. 1/, £ . Elt
T d' = 5 om, B
dec = 5 cm.
il d+ = 35 om, effective depth for Pos.M h ¢
B I = 35 cm. effective depth for Neg.M
- pmin = 0.00350
- pmax = 0.02294 g
7L.L
BENDING MOMENT N y \
Pos. M Serviced moment , Ma = 0 kg-m . = 0.9
[ dibmalemoment,. Lo \b s M~ S5 PRERREEIkg-m i
__Ru 3 29.59 ksc. ANERY S FEOOIUN AN B _
- preq'd 0.00792 = : — singly reinforced -
As req'd E _5.55 cm.2 S
- | use rebar (big size) dia, of 16 mm prov'd 3 bars
use rebar (small size) dia. of mm prov'd bars |As prov'd = 6.03 cm.2
AR SR = 0.00862 > pmin v, = o= 5.0V om
L i < pmax OK c = 5.96 cm
le = 106667 cm.4 = 11g OMn = 7050 kg-m
Neg. M N §g_ryi:e_zgmomen14 -, Ma = 0 kg:[n j €P Sl 0.9
- kylingleimrop'_!er;t._ - Mu = 6713.56 kg-m ' y
Ru = 30.45 ksc.
preg'd = 0.00817 |singly reinforced
B As req'd = o 6.72 om.2 N y B ——
use rebar (big size) dia. of 16 mm prov'd 3 bars | B
use rebar (small size) dia, of mm_ prov'd bars |Asprovd=  6.03 cm.2
- p = 0.00862 > pmin a = 507 cm
e < pmax OK c = 596 cm
e = 106667 cm.4 = 1lg |PMn = 7050 kg-m
SHEAR FORCE
_ Uttimate shear, _ Vu = 11530.1 kg o = 0.85
Ve = 5277 kg_
- DVs = 6253 < 92.1vfc *b*d 0K
R B < o011 *bxd max .s = 35 om.
o Avls = 0.0 ¢cm.2/cm.
stirrup : RB 9 no. of legs in 1 plane: 2
s = 14.53 cm, B
use s = 12.50 cm. -
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG: B6
(singly reinforcement)
DATE : 20-Feb-14
MATERIAL PROPERTIES ]
' fe = 280 ksc. Ec = 252671 kse. |
fy = 4000 ksc. Es = 2040000 ksc. ACI 31895 |
i B1 = 0850 o = 8 ) il
i m = 1681 I
fr = 33.47 ksc.
fvy = 2400 ksc. ]
BEAM PROPERTIES " b P
) breath,b = 20 cm. 4 1 i
depth,h = 40 cm. t&:‘:
- d' = 5 om, I/
decc = B _5¢cm,
d+ = a5 cm. effective depth for Pos.M h s
N _a- = Nl 35cm.  effective depth for Neg.M ]
~ pmin = 000350
___pmax = 0.02294 " s
A e
BENDING MOMENT 4
Pos. M Serviced moment , Ma = 0 kg-m @ = 0.9
_____ Ultimate moment , Mu = 12083.6 kg-m ARy G 1 | _—
VF oy ] JvveoeNstlkl// Tool \\JC P, vt .’ I
e N preqd — == 0.01580 o\ s singly reinforced
As req'd = 7 0.06ci mmmeshh) \W o [T 09707kl al,. jo BN
use rebar (big size) dia. of 25 mm prov'd 2 bars e
_____use rebar (small size) dia. of 16 mm provid 1 bars |Asprovd=  11.83 cm.2
. p = 001690 >pmin 52D AR |2 = 9.94cm
i g < pmax OK c = 11.69 cm
le = 106667 cm.4 = 11g __|oMn = 12787 kg-m
Neg. M Serviced moment , " " Ma f = a Il:g-'n-a ] oy £ 0.9
Ulimatemoment, Mu = 536483 kgm |
Ru = 24.33 ksc. : i
preq'd = 0.00643 singly reinforced 1
- Asreqd = 4.50 cm.2 \ A) y o
use rebar (big size) dia. of 16 mm prov'd 2bars {
use rebar (small size) dia, of 12mm  provd 1 bars |Asprovd=  515cm.2
. ] 3 0.00736 > pmin a = 433cm
l < pmax. OK c = 5.09 cm
L le = 106667 cm.4 = 1lg |oMn = 6090 kg-m
ISHEAR FORCE )
Ultimate shear, Vu = 110979 kg » - 0.85
B PVe =  B27Tkg _ )
= Vs = 5821 < 2.1 b 0.K.
] < 011 *bd max .s = 35 cm.
 Avls = 0.08 cm.2/cm. B
stirrup : RB 9 no. of legs in 1 plane: 2 -
s = 15.61 cm.
use s = 15.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B7
(singly reinforcement)
DATE : 12-Feb-14
MATERIAL PROPERTIES o -
e = 280 ksc. Ec = 252671 Ksc.
fy = 4000 ksc. Es = 2040000 ksc. AC| 318-95
B B1 = 0850 n = 8 il
m 1681 ) - I
fr = 33.47 ksc.
fvy = 2400 ksc. B
BEAM PROPERTIES L b e
- breath,b = 20 cm. 1/ s N N, 1 i
_depth,h = 40 cm. \ ! LS I i;t
d' = 5 cm. /
dcc = 5 cm.
d+ = 35 cm. effective depth for Pos.M h d
. g-4 = 8 cm. effective depth for Neg.M
~_pmin = 0.00350
. pmax = 0.02294 4; doc
BENDING MOMENT
Pos. M Serviced moment , ~ Ma ] 0 kg-m [0} = 0.9
_Ultimate moment , Mu = 4859.33 kg-m M N . BWR
__Ru a £X: 22.04 ksc. > & crcl\ o BB
I N | pregd = 0.00579 _ . |singlyreinforced
_As req'd F 4.05 cm.2 - )
use rebar (big size) dia. of 16 mm prov'd 3 bars i | B
_use rebar (small size) dia. of mm prov'd bars |Asprovid=  6.03 cm.2
G A 0.00862 > pmin hfA " = o= Bdom
I | p < pmax __OK [d e = 596 cm
le = 106667 cm.4 = 11g PMn = 7050 kg-m
Neg. MT___:SM:ed morngntjm \ I':"Ia‘“ B e 0 kg-n; J - Jle < B Fgu
_Uttimate moment, My = 115884 'kgm N i B
Ru = 52.37 kse. ]
___preg'd = 0.01498 singly reinforced
_Asreq'd = 10.49 cm.2 7
o use rebar (big size) dia. of 20 mm prov'd 2 bars
- use rebar (small size) dia. of 25 mm prov'd 1 bars |As provid = 11.19 cm.2
p = 0.01599 > pmin a = 9.40 cm
B < pmax OK c = 11.06 cm
— le = 106667 cm.4 = 1lg ®Mn = 12207 kg-m |
ISHEAR FORCE B o -
| Ulimateshear, vo - Tk o = Fpoes
Ve = 5277 kg _
Vs = 6039 < ®2.1fc' *b*d O.K.
®1.14fc' *b*d max .s = 35 cm
Avls = 0.08 cm.2/cm.
stirrup : RB no. of legs in 1 plane: 2
s = 15.04 cm.
use s = 15.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B8
(singly reinforcement)
DATE : 12-Feb-14
MATERIAL PROPERTIES
L fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
B1 = 0.850 . on = 8 . i
i m = 16.81 i . -
fr = 33.47 ksc.
fvy = 2400 ksc.
BEAM PROPERTIES - b
- breath,b = 25 cm., 11/7 . W
depth,h = 45 cm. Ny . . ?7?
d = 5 cm. §
dcc = 5 cm.
d+ = 40 om. effective depth for Pos.M h 4
B Y | = 40 cm, effective depth for NegM
pmin = 0.00350 A —
pmax = 0.02294 ~ L =
BENDING MOMENT + J% ).
Pos. M Serviced moment , Ma = 0 kg-m o] - 0.9
~ Ultimate moment Mu = | 8591.28 kg-m_ il | TN
| § oRu ST _23.86 ksc. Ry HEly Fioonalm | O 4 BB
_ _ preqd - = 0.00630 () \{ 4 singly reinforced
an As req'd = 6.30 cm.2 7 7
use rebar (big size) dia. of 20 mm prov'd 2 bars )
_use rebar (small size) dia. of 12mm  provd 1 bars |Asprovid= 741 cm2
18 <7 A = 0.00741 > pmin B = -~ 498cm
< pmax OK . [ = 5.86 cm
s le = 189844 cm.4 = 1lg ®OMn = 10011 kg-m
Neg. M Serviced moment i ) Ma __=_____ kol kg-m e "_ = WP oE
Ultimate moment , ~ Mu = 127584 kg-m - i
[, Ru = 35.44 ksc. y N
..... preq'd = 0.00964 singly reinforced
As req'd = 964 cm.2 : .\ y A -
- use rebar (big size) dia.of 25 mm prov'd 2 bars o R
o use rebar (small size) dia. of 12 mm  provd 1bars |Asprovd=  10.95 cm.2
p = ~0.01095 > pmin y L Ja = 7.36 cm
% < pmax OK e = 8,66 cm
- e = 189844 cm.4 = 1lg > ®Mn = 14315 kg-m
ISHEAR FORCE i
_ Ultimate shear, ~Wu = 16765.5 kg @ =  EESEOEy
L ®Ve = 7538 kg B
Vs = 8227 ®2,1fc’ *b*d oK.
] D1.14fe' *b*d max .s = 40 cm. |
Avls = 0.10 cm.2/cm. B _ |
stirrup : RB 9 no. of legs in 1 plane: 2
s = 12.62 cm.
use s = 12.50 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Vaersion 1.0.1
TAG: B9
(singly reinforcement)
DATE : 21-Feb-14
IMATERIAL PROPERTIES B
fc' = 280 ks, Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
Bl = 0.850 n_ = 8 B i
m = 16.81 = ] ]
__________ fr 33.47 ksc. o
- fvy = 2400 ksc. —
BEAM PROPERTIES " b e
~ breath,b = 20cm. - N A i
 depth,h = 50 cm. f i L",‘;
d = 5 cm. )
— dcc = - 5 em. -
d+ = 45 cm. effective depth for Pos.M h ‘
_ fd-4 = ] 45 cm. effective depth for Neg.M i
| pmin = L 0.008587 &7, 7/ | | \\
pmax = 0'_02294 dee
7L
BENDING MOMENT ]
Pos. M Serviced moment , Ma = 0 kg-m |® = 0.9
_Ultimate moment , Mu = 21335.4 kg-m ] & < WR 000
NN R E Y 58.53 ksc. AT Moreyxn  APRFH 18
4 __preqd = 0.01709 \ [ singly reinforced
- - Asreqd = 15.38 cm.2 AW ¥
_use rebar (big size) dia. of 25 mm prov'd 2 bars T
____ use rebar (small size) dia. of 20 mm prov'd 2 bars |Asprovid=  16.10 cm.2
1l B = 0.01789 > pmin a_ = - 138cm
| < pmax OK c = 1582 cm |
i le = 208333 cm.4 = 11g ®Mn = 22162 kg-m
(Neg. M _7Sgrgi5:ed mo_n_qent._" Ma = 0 kg-m |® = 0.9 .
__Ultimate moment, _ Mu = 0 kg-m v e e
Ru = 0.00 ksec.
preq'd 5 0.00350 singly reinforced i
~ Asreqd = 315 cminW» 7 5 X
use rebar (big size) dia. of 20 mm prov'd 2 bars o !
use rebar (small size) dia. of mm prov'd | bars |As prov'd = 6.28 cm.2
p = 0.00698 > pmin a = _528cm
- < pmax OK c = 621 cm
_le = 208333 cm.4 = 11y ®Mn = 9582 kg-m
|SHEAR FORCE
_ Ultimate shear, Vu = | 114057 kg @ = 08
I DV = 6784 kg 1
dVs = 4621 < ®2.1fc *brd OK.
< O1.4Vfc *b*d max .s = 45 cm.
Avls = 0.05 cm.2/cm. -
stirrup : RB 9 no, of legs in 1 plane: 2
s = 25.27 cm,
use s = 25.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B10
(singly reinforcement)
DATE : 21-Feb-14
MATERIAL PROPERTIES
fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
B1 = 0850 n_= 8
e IS R 16.81 i =
o fr = 33.47 ksc.
B fvy = 2400 ksc.,
BEAM PROPERTIES \ b L
o breath,b = 25 cm. - 4 1 1
- depth,h = 50 cm. N 3 F‘i
d = S5 cm. -
decc = 5 cm. -~ .
d+ = 45 cm. effective depth for Pos.M h d
Y - A 45 cm. __ effective depth for Neg.M
_pmin = _0.00350 g
pmax = 0.02294 - s
ﬂ;
BENDING MOMENT -
Pos. M Serviced moment, ~ Ma = 0 kg-m @ = 0.9
Ultimate moment , Mu = 11845.6 kg-m. TAY _NJdN | T
_Ru 4% 24.90 ksc. 4 Inogonele \ 9 iE
_preqd = 0.00659 ) \{ singly reinforced -
_Asreq'd = 7.41 cm.2 | 1
use rebar (big size) dia. of 20 mm prov'd 2 bars | -
use rebar (small size) dia. of 12mm  provid 1 bars |As prov'd = _741cm2
P = 0.00859 >pmin sonda "= - 4g8em
ol < pmax OK c_ = 5.86 cm
le = 260417 cm.4 =, ThalPip4+ ®Mn = 11346 kg-m
Q’Eg.M A Serviceg moment , " Ma = 0 kg-m P, e o = Y 0.9
A Ultimate moment , . Mu = 147523 kg-m A _ y A
Ru = 32.38 ksc.
preq'd = 0.00874 singly reinforced
.. Asreq'd = ~9.83 cm.2 . y AR .
_use rebar (big size) dia. of 25 mm prov'd 2bars | R
use rebar (small size) dia. of 12mm  provid 1 bars |As prov'd = 10.95 cm.2
P = 0.00973 > pmin a = 7.36 cm
. < pmax OK c = 866 cm
e = 260417 cm.4 = 1lg OMn = 16286 kg-m
ISHEAR FORCE
,,,,, _ Ulimate shear, — Wu = 204485 kg © - FENORY
Ve = 8481kg B
PVs = 11968 < ©2.1Vfc' *b*d QK.
i ] < O1.1ic *b*d max .s = ~ 45 cm.
Avls = 0.13 cm.2/cm. )
stirrup : RB 9 no. of legs in 1 plane: 4
s = 19.52 cm.
use s = 17.50 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1

TAG : B11
(singly reinforcement)

DATE : 21-Feb-14

(MATERIAL PROPERTIES B k
e = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
B1 = 0850 n = 8
m = 16.81 B -
fr = 3347 ksc.
fvy = 2400 ksc.
BEAM PROPERTIES ) I b i
" breath,b = 20em = s 1y
depth ,h = S0cm. /S S e N ?I;
- o = 5 cm.
- dee = ’ 5 cm.
d+ = 45 cm. effective depth for Pos.M n °
o y.7 AR = A 45cm.  effective depth for Neg.M
) pmin = 0.00350 ! b .
o pmax 0.02294 ik | 1 e
BENDING MOMENT ) i o]
Pos. M Serviced moment 4 Ma = 0 kg-m ¢ = 0.9
~_Uttimate moment , Mu A 4794.09 kg-m w® < BN 1
& _Ru = 1315ksc. A =
. —preqd . = 0.00350 \ [ singly reinforced
_Asreq'd = ¢ 3.15cm2
use rebar (big size) dia, of 16 mm prov'd 2 bars |
___use rebar (small size) dia. of 12 mm prov'd 1 bars |As prov'd = 5.15 cm.2
P y = 0.00572 > pmin e, £ a = 433 cm
- 1 < pmax OK c & 5.09 cm
L\ e = 208333 cm.4 = 1lg OMn = 7945 kg-m
N;g. M __Serviced moment , =N Ma g G 0 kg-m ) o P M 0.9
_ Ultimate moment, ~  Mu = 509582 kg:m o .
Ru 13.98 ksc. \55 - -
pregd = = 0.00360 — singly reinforced —
Asreqd = 324 cm.2 ' gt y
use rebar (big size) dia. of 16 mm prov'd 2 bars | ) -
L use rebar (small size) dia. of 12 mm provd . 1bars |Asprovd=  5.15 cm.2
p = 0.00572 > pmin o a = 4.33 cm
i ) < pmax OK c = 5.09 cm
e = 208333 cm4 = 1lg ®Mn - 7945 kg-m
SHEAR FORCE___ o - o
~ Ultimate shear W = [ 919878kg = 0.85
- Ve = 6784 kg 7 N
DVs N 2414 < ®2.1Vfc *bd O.K. B
] < ®1.1Vic' *b*d ~ |max.s= 45 cm.
Avis = 0.03 em.2/cm. i
stirrup : RB 6 no. of legs in 1 plane: 2
s = 19.39 cm.
use s = 17.50 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG: B12
(singly reinforcement)
DATE : 21-Feb-14
MATERIAL PROPERTIES }
i = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
B = 080  n 8 - —
m = 16.81 e N
fr = 33.47 ksc.
fvy = 2400 ksc,
BEAM PROPERTIES " b Y
_ breah,b = 20 om. _ o 1
| depth,h = pliem., -4 i";
d' = 5 cm.
dcc = 5 cm.
- d+ = 45 cm. effective depth for Pos.M h ¢
y .7 A . 45cm. effective depth for Neg.M
_pmin__ = 000350 77/ 1 LN\ S A
_pmax = 0.02294 \J e
P ——
BENDING MOMENT B
Pos. M Serviced moment , Ma = 0 kg-m [} = 0.9
' Ultimate moment , My~ o= B Ekgm) T | T 7 WL ol
N N | Ru | 4nnnnel 3 hupst | Y > o o
B N | preqd - == 0.00350 \ (. singly reinforced
Asreqd = 3.15 cm.2
A use rebar (big size) dia, of 12 mm prov'd 2 bars P
il _ use rebar (small size) dia. of 16 mm  prov'd 1 bars |As prov'd = 4.27 cm.2
P = 0.00475 > pmin A LIID 18
| B <pmax OK c : - 4.22 cm
le = 208333 cm.4 = 1lg dMn = 6645 kg-m
Neg. Mfﬁiﬁgr\{iged moment , ) _ Ma = “-Crmkg-wrﬁ ] —_ o _= Ll 09
_ Utimatlemoment,  Mu = 3319.06 kg-m o b4 e
Ru P 9.11 ksc. N i
pregd = 0.00350 singly reinforced 1
__Asreqd. = 3.15 cm.2 ) S F 2@
___use rebar (big size) dia. of 12 mm prov'd 2bars |
__use rebar (small size) dia. of 16 mm provid 1 bars |As prov'd = 4.27 cm.2
I P = 0.00475 > pmin a = 3.59 cm
- : < pmax OK c = 4.22 cm
- le = 208333 cm.4 = 1lg ®Mn = 6645 kg-m
ISHEAR FORCE
L Ultimate shear , Vu = | 220866 kg e = 0.85
B dVe = 6784 kg |
PVs = 15302 ©2.1Vfc’ *b*d O.K.
B ®1.1fc’ *b*d max .s = 11.25 cm.
~Avls = 0.17 cm.2/cm. .
stirrup : RB 9 no, of legs in 1 plane: 4
s = 11.25 cm. }
use s < 10.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B13
(singly reinforcement)
DATE : 20-Feb-14
MIATERIAL PROPERTIES
fc' ~E 280 ksc. Ec = 252671 ksc. i
fy = 4000 ksc. Es = 2040000 ksc. ~_ACI 318-95
I TR 0.850 no= 8 el
B m = 1681 B il
fr = 33.47 ksc. e ]|
fvy = 2400 ksc. T
BEAM PROPERTIES , b 7
B breath,b = 30cem. o . _—"1
depth,h = 80 cm. /. N ¢
_d = 5 cm.
. dcc = 5 cm. =
d+ = 55 om. effective depth for PosM | .
d- = A 55cm.  effective depth for Neg.M
~_ pmin = 0.00350 7 q
~_pmax 0.02294 | dec
BENDING MOMENT ]
Pos. M Serviced moment , Ma = 0 kg-m 0] = 09
Ultimate moment , 7¢Y WA WU = 127829 kg-m_ v Bk | T
4 Bl T _ Tevevey 15.65 ksc. /A W s | N
preqd = 0.00405 4 \Y singly reinforced B
_Asreq'd = 9 6.68 cm.2 el
use rebar (big size) dia. of 20 mm prov'd 2 bars )
__ use rebar (small size) dia. of 16.mm  prov'd 1bars |JAsprovd=  8.29cm.2
p = 000503 >pmin a = 485om
1 < pmax OK c_ = 547 cm |
le = 540000 cm.4 = 1a 1 ®Mn = 15728 kg-m
@hgﬂf —SeNMQdmomem, : Ma éggiummjiﬁﬁﬁ' e = B 09
__Ultimate moment , ~ Mu = | 18415.9 kg-m a =
oo Ru = 22.55 ksc. \
= preq'd = 0.00593 singly reinforced
A Asreqgd = 979 cm.2 y R
. _use rebar (big size) dia. of 20 mm  provd 2bars | o
. use rebar (small size) dia. of = 16 mm prov'd 2 bars |As prov'd = 10.30 cm.2
p = 0.00625 > pmin a = 5.77 cm
A < pmax OK c = 6.79 cm
e = 540000 cm.4 = 1y ™ o fomn = 19332 kg-m
SHEAR FORCE _
. Ultimate shear, _ Vu = 248848 kg Jo = T o8 |
Ve = 12438 kg -
DVs = 12447 < @2.1fc' *b*d O.K.
1 < O1.14fc’ *b*d max .s = 55 cm.
d Avls = 0.11 ecm.2/cm.
stirrup : RB 9 no. of legs in 1 plane: 2
s = 11.47 cm.
use s = 10.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B14
(singly reinforcement)
DATE : 20-Feb-14
MATERIAL PROPERTIES N
B fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI318-95
) B = 0.850 n_ = 8 L .
- m = ~ 18.81 - S
o = 33.47 ksc. .
fvy = 2400 ksc. i
BEAM PROPERTIES " b L
"~ breath,b = 30 cm. ) s 1
depth , h = 60 cm. & h ?I;
d = 5 cm. ¥
N dec = 5 cm.
. d+ = 55 cm. effective depth for Pos.M h d
Y 7 A = ~__550om, effective depth for Neg.M
~_ pmin - _ 0.00350 7N
pmax 0.02294 i | e
BENDING MOMENT s
Pos. M Serviced moment , Ma = 0 kg-m L, = 0.9
Ultimate moment , _Mu = 342406 kg-m L il |
o Ru = 419 ksc. 5 'y P \ _O0 3 BB .
N preq'd = 0.00350 = singly reinforced W
40 =Asreqd - . . 578 cm.2
use rebar (big size) dia. of ; 20 mm  prov'd 3 bars J i
___ use rebar(small size) dia. of = mm_ provid bars |As prov'd = 9.42 cm.2
il = 0.0071 > pmin LR T= ~ B&Eom
_ 4% < pmax OK c = 6.21 cm
le = 540000 cm.4 = 1lg W\ OMn = 17765 kg-m
Neg. M Serviced moment , \ Ma = - —GEQ-_m D) ® =V 0.9
Ultimate moment, ~  Mu = 3500.51 kg-m i
I Ru = 4.29 ksc.
- preq'd = 0.00350 singly reinforced
| Asreqd = 578 cm.2 Y~ -
)= __use rebar (big size) dia.of 20 mm  prov'd 3 bars ) -
i _use rebar (small size) dia. of mm_ prov'd bars |As prov'd = 942 cm.2
P = 0.00571 > pmin | _Ja = 5.28 cm
L < pmax_ OK e = 6.21 cm
e = 540000 cm.4 = 1lg OMn = 17785 kg-m
ISHEAR FORCE N B
il __ Ultimate shear , Vu = 33254.8 kg i ¢ = 085
Ve = 12438 kg B
Vs = 20817 < ®2.1fc' *b*d 0.K.
< 01N *brd max s = 55 cm.
Avls . 0.19 ecm.2/cm.
stirrup : RB 9 no. of legs in 1 plane: 4
s = 13.72 cm.
use s = 12.50 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : B15
(singly reinforcement)
DATE : 21-Feb-14
(MATERIAL PROPERTIES
B fc' = 280 ksc. Ec = 252671 ksc. )
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
. B1 = 0.850 n_ = ) 8
m = 16.81 ] g )
I fr = 33.47 ksc. .
fvy = 2400 ksc.
BEAM PROPERTIES " b L
~ breath,b = 25 om. ] N R
- depth,h = 50 cm. Py ?J‘:
. d' = 5 cm.
dcc = 5 cm. =
B d+ = 45 cm. effective depth for Pos.M h d
y .7 4 = 45em. effective depth for Neg.M
pmin = 0.00350 7, ) 'S
pmax = 0.02294 JL— e
]
BENDING MOMENT
Pos. M Serviced moment , Ma = 0 kg-m DR = 0.9
__Ultimate moment, Mu = 12936.8 kg-m ) Y N
'y T3 28.39 ksc. ' A oo  WTR =1 | T
preqd = 0.00758 \ | singly reinforced |
As req'd = 8.53 cm.2
use rebar (big size) dia. of 20 mm prov'd 2 bars ‘
use rebar (small size) dia. of 12 mm prov'd 2 bars |As prov'd = 8.55 cm.2
Al ©P - .= ~0.00760 > pmin a = 574 cm
i < pmax OK c = 6.76 cm
le = 260417 cm.4 =, 1lg |PMn = 12960 kg-m
1__'_\"_eg. M Serviced moment , Ma Y 0 kg-m @ = 08
____Ultimate moment, ~ Mu = 12896 kg-m 4
- Ru = 28.30 ksc.
- preq'd = 0.00756 singly reinforced
~ Asreqd = 8.50 cm.2 = - y A .
L use rebar (big size) dia. of 20 mm  provid 2 bars &
L use rebar (small size) dia. of 12 mm prov'd 2 bars |As prov'd = 8.55 cm.2
P = 0.00760 > pmin g = 574 cm
) < pmax OK c = 6.76 cm
e = 260417 cm.4 = 1lg OMn = 12960 kg-m
[SHEAR FORCE
~ Ultimate shear, Vu = 139735 kg e = T oss
dVe = 8481 kg I
Vs - 5493 < 921V *b*d O.K.
‘ < @1.1Vic' *brd  Imax.s= 45 cm
Avls = 0.06 cm.2/cm.
stirrup : RB 9 no. of legs in 1 plane: 2
s = 21.26 cm.
use s = 20.00 cm.
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SINGLY REINFORCED CONCRETE BEAM CALCULATION

Version 1.0.1
TAG : BX
(singly reinforcement)
DATE : 12-Feb-14
MATERIAL PROPERTIES B
fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc. ACI 318-95
B1 = 0.850 - n = 8
m = 16.81 S -
fr = 33.47 ksc. B
fvy = 2400 ksc.
BEAM PROPERTIES b
D breath,b = 15 cm. o 4 = b
depth,h = 30 cm. o ¢
d' = 5 cm.
= dec = 5 cm.
d+ = 25 cm. effective depth for Pos.M h 1
d- = 25 cm. effective depth for Neg.M
pmin = 000350 A4-
S pmax 0.02294 k &
BENDING MOMENT o
Pos. M Serviced moment Ma = Okgm [} = 0.9
Ultimate moment , Mu = 2141.69 kg-m L\ AR
N R ) 4T 25.38 ksc. Fe wl _ % 18 B
§ § Tpreqdh E= 000678 . .~ ..o o0 |singlyreinforced B
As req'd = 2.52 cm.2 1
a use rebar (big size) dia. of 12.mm prov'd 3 bars -
_use rebar (small size) dia. of mm_ provd bars |Asprovd= 3.39 cm.2
. p = 0.00905 >pmin > A a = - 380cm
i ~_<pmax OK c = 4.47 cm
le = 33750 cm.4 =, 1lg[ OMn = 2821 kg-m
Neg. M Serviced rpnger 0 kgm I & 0.9
Ultimate moment , | 748.216 kg-m e |
Ru = — -
preq'd = 0.00350 singly reinforced
- As req'd = 1.31 cm.2 L
~ use rebar (big size) dia. of 12 mm prov'd 2 bars ) —
_ use rebar (small size) dia. of mm prov'd bars |As provid= 226 cm.2
P = 0.00603 > pmin a = 253 cm
o < pmax OK c = 298 cm
e = 33750 cm.4 = 1ly ¢®Mn = 1933 kg-m
ISHEAR FORCE o
L Ultimate shear, ~Vu = 2650.36 kg . 085
PVe Z 2827 kg ; -
dVs = 0 < ®2,1vfc' *b*d 0O.K.
< ®11Vic *brd max .s = 25 cm.
Avls = 0.02 cm.2/fem.
stirrup : RB 6 no. of legs in 1 plane: 2
s = 25.00 cm.
use s = 25.00 cm.
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Design Rectangular Tied Column
Col. Number : C1
MATERIAL PROPERTIES
fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc,
B1 = 0.850 n = 8
m = 16.81 ‘
fr = 33.47 ksc.
fy = 2400 ksc.
1st FLOOR
COLUMN PROPERTIES
breath, b = 20 cm.
~ depth,h = 20 cm. =]
i d' = 5 cm.
d = 15 om. =
lg =  13333.3333 om".
LOAD DATA
Axial Force = 39191.6412 kg.
Axial Force
Pn = 550880588 kg. R
As req'd = 1.27024893 cm?.
used rebar dia, of 12 mm  prov'd 4 bars I
At = 452389342 om?. I¢] \
4PN = 63445.5213 kg. > 55988.1 ka. OK.
PP = 1.13097336 check Pt 1-8% ) |
2nd FLOOR
COLUMN PROPERTIES
breath,b = 20 cm. oL =N ¥ . B |
depth , h = 20 om. A WUX T (1]
d' = 5 cm.
LOAD DATA
| AxalForce = | 26261.9776 kg. | =) L~ ~ 17
| Axial Force
Pn = 375171108 kg.
As req'd = 7.4973842 cmn. N
B N\ .u;:‘ci rregarr CE of l 12 mm prov'd 4 bars ) y o
Ast = 452389342 cme, ;
4Pn = £63445.5213 kgq. > 37517.1 k. OK. )
P = 113097336 %  check P 18% i & -
3rd FLOOR
COLUMN PROPERTIES
e breath, b = 20 cm. B
depth , h = 20 cm. ]
d = 5 cm. B
LOAD DATA
i Axial Force = 3487.2579 kg.
Axial Force
Pn = 4981.797 kg,
As req'd = -22.940071 cme,
s used rebar dia. of 12 mm  provd 4 bars -
Ast = 452389342 cm2,
oPn = 634455213 kg. > 4981.8 kg. OK.
pt = 113097336 %  check  P' 1-8%
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Design Rectangular Tied Column

Col. Number : c2
MATERIAL PROPERTIES
fc' = 280 ksc. Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc.
p1 = 0.850 n = 8
m = 16.81 o
o = 33.47 ksc.
fuy = 2400 ksc.
1st FLOOR
COLUMN PROPERTIES
breath, b = 25 cm.
Wdepth . h = 25 cm.
o d' = 5 cr;m.
d = 20 cm.
Ig =  32552.0833 cm’.
LOAD DATA T RN
Axial Force = 66383.2824 kg.
Axial Force
 Pn = 048332605ky. il
As reqd = 547451039 cme, R
_u_sgj_rm ' 16 mm prov'd 2 b_a;
y Ast = 804247719 om?. | { ol
oPn = 101315.149 kg, > 94833.3 kg. OK. .
_ PU = 128679635%  check P 1-8% '
2nd FLOOR
COLUMN PROPERTIES
~ breath,b = 20 cm. —————"NLdA N} |
~ depth,h = 20 cm. A JT - 11
d' = 5 cm.
LOAD DATA
| AxialForoe =  26839.9592 kg. Vodd "l Y ~ T
| Axial Force
Pn = 383427989 kg.
As req'd = 71054536 cm®, 74 Y7
ua rebar dia. of 12mm prov'd Tb_a_rs. J W 4
Ast = 452389342 cme,
4Pn = 563445.5213 kg. > 38342.8 kg. OK.
N P = 113097335 %  check P!  1-8% 1
3rd FLOOR
COLUMN PROPERTIES
7777 ~ breath, b = 20 cm, e
depth , h = 20 cm,
d = 5 cm. T
LOAD DATA
Axial Force = 9215.08665 kg.
Axial Force
Pn = 13164.4095 kgq.
As req'd = -19.056918 cm?,
| used rebar dia. of 12 mm prov'd 4 bars B
Ast = 452389342 cm?.
oPn = 63445.5213 kg. > 13164.4 kg. OK. i
- = 1.13097336 %  check Pt 1-8%
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Design Rectangular Tied Column
Col. Number : C3
MATERIAL PROPERTIES
= = 280 ksc.  Ec = 252671 ksc.
fy = 4000 ksc. Es = 2040000 ksc.
B = 0.850 n = 8
m = 16.81
fr = 33.47 ksc. N
vy = 2400 ksc.
1st FLOOR
COLUMN PROPERTIES g
- breath, b = 25 cm.. I d;r;:— F m— —]
~ depth,h = 25 cm. i h (1
e - 5 om, - o d
e = 20 om. = h ‘
Ig = 32552.0833 cm", | }
= - o '
i,
LOAD DATA
Axial Force = 84756.371 kg.
Axial Force
) Pn =  121080.53 kg. ) -
4 As req'd = 17.9333419 cm?,
y used rebar dia. of 25 ‘mimry 4 Brovd 4 bars o AN\ U
y = 19.6349541 cm’ 1
] oPn = 127282297 kg. > 121081 kg. oK. [ J
l oy P = 314150265%  check P! 1-8% )
2nd FLOOR
COLUMN PROPERTIES
" breathb = 20 cm. NNVl ———————_ L0l B |
" depth,h = 20 cm. AW et 3NIT (]
d' = -5 cm. |
LOAD DATA
' AxialForce = 365168196 kg, 24 Tl T ~ 171
Axial Force
Pn = 52166.8851 kg.
" Asreqd = -0.5435534 cmt SAET — & 47 -
TR ruvs;i reB_al:aaf_m 12;1';1 prov'd 4 bars
Ast = 452389342 cm’,
4PN = 634455213 kg. > 521669 kg.  OK.
o = 113007336 %  check P! 1:8% Vo 2R
3rd FLOOR
COLUMN PROPERTIES
- breathb = 20 cm. S
depth h = 20 em.
d' = 5 cm. i
LOAD DATA
Axial Force = | 6327.21713 kg. i
Axial Force
Pn = 9038.88161 kg,
As req'd = -21.015189 ¢m?,
used rebar dia. of 12 mm prov'd 4 bars N -
Ast = 452389342 om,
~4Pn = 63445.5213 kg. > 9038.88 kg. OK.
P = 1.13097336 % check Pt 1.8%
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Design Rectangular Tied Column

Col. Number : CX
MATERIAL PROPERTIES
fe = 280 kse. Ec = 252671 ksc. i
fy = 4000 ksc. Es = 2040000 ksc.
B1 = 0.850 n = 8
m = es
fr” = ”53.4? ks;‘.k o o
fvy = 2400 ksc.
1st FLOOR
COLUMN PROPERTIES
breath, b = 10 cm
~ deph,h = . 10cm '
S e ) — .
d = 5 cm
g = 833.333333 cm",
LOADDATE F @~ o N\\\[///// 7~ ~
Axial Force = 3000 kg.
Axial Force
Pn = 4285.71429 kg.
As req'd = -4.2921156 cm?.
y | 7@?&5&&@?7 9 mm  provid 4 bars -, S\
st = 2.54469005 cm?. 7
~ 4Pn = 190281057 kg. >  428571kg.  OK. A Y
| ) {9 = 254460005%  [check, P 1-8% e 1\
2nd FLOOR
COLUMN PROPERTIES
) breath, b _; 10 cm. A\, N VA — % ~ 11
§ depth , h = 10 cm. 0\
d' = 5 cm.
LOAD DATA
\ > axalForca, VY DL ARGk, o~ W/ 22 (LA Oe (> 77
Axial Force
RN &, 0kg. )
As req'd = 63264221 cmt, Vo rsy
t]éed rebar dia. of 12 mm prov'd 4 barswi = R 7 N
Ast = 4.52389342 cm?.
oPn = 23461.5213 kg. > 0 kg. OK.
o = 452389342 %  check P! 1-8% N
3rd FLOOR
COLUMN PROPERTIES
breath, b = 10 om. -
depth, h = 10 cm.
e L - i
LOAD DATA
Axial Force = 0 kg.
Axial Force
~ Pn = 0 kg. o
As req'd = -6.3264221 cm®. T
used rebar dia. of 12 mm prov'd 4 bars
Ast = 4,52389342 cm?.
éPn 23461.5213 kg. > 0 kg. OK.
pt = 452389342 %  check P\ 1-8%
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