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Abstract

The objective of this research project was computer in used present on applied

in work design construction of reinforced concrete, Calculated and decide to select

was section of steel size other. The convenience in a short time and decreased

incorrected. A study of this work used Microsoft Excel Program in design Floor,

Column, Beam and Footing. The design by unit force theory and umit standard

COUNCIL of ENGINEERS. The result of study was program for calculated Floor,

Column, Beam and Footing comparison computer program at applied with calculated

by calculator. The result of study was shot time and corrected in calculated increased.
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Ksc. ( DB) mandodoy

Wit. Of concrete
wt. Of brick wall
Iive load (LL)

(Muaviendenineunsan) Roof
Ve

vC

Bearing capacity of soil ’ 00| Ton/m2




Design R.C, Slab St

or & a o
doyaal)  weluiusuylifadefuz Al F1 jwna

wivilafndeinllmy =1 L =] :600 m
B = 4.50 m
— =i= E
— 6.0 1, AperyTET)
i BaTiE = —lé = —6;—28‘ = 1.33 <2 - Two Way Slab
i s, 5, B=450 U
w. . B A
| DRATITIU = ‘]: = 6.0u . = 070 = m.
| s s =450 ; ¢ o
z 2 Baason. * safudszing Tusms unsdiil 3 Wdedloefuaesdin (C) mnniss
B0AG-N) A 0.07[(~M2). 00M6(-311)
T 0.0544 \f) ? 0.054(=M)
| o - 31.00
| auidfiuaeundamn (1) = gt = s = o7 o= oo w
|
2
DL = 0Ol4x 1 x 1 x 2400 = 336‘ A/ M,
2
LL = C = 300 A/
2
oo w = DL+LL = 636 NN/
1. mm Tuwuada
. 2
(= eammssssduva s o M = Cws = 0.036(636)(45x45) = 464 n.p- 4,
2
M, = Cws = 0071 (636)(45x45) = 914 nan.- .
3 .
+M = Cws = 0054{636)(45x45)= 695 @D -,

an o o = o T L
maudldmanedy glo by |eaeinie (0= durhgquinmavniniey)

d = 1-(24D2) = 14-(2+09/2)= 155 w0, 4 = t-d= l4-d= 245 %,
_ UM /914000 -
d o 062 (100) 928 afll. < 1155  OK
A d 9w d -
L WU HHIAAIAnIasY
M 464 (100) \ 2
-As. = el = —aeetV) =
i fs jd 1200 % 0.876 1 11.55 , 382w,
WimdneTuvue ¢ 9 wu. szer 0143w Wussezdlu 0140 w. (As= 5.18 %)
i _ M, B 914 (100) _ 2
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WmdnioSuuuin ¢ o wu szuz 0083w Uwssemdly 0080 w. (As= 8.58 W)
M 695 (100) 2
+ = - = —————— =
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o = or 2
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0.10

DESIGN SLAB: s1
PROJECT : house 2 floor
ENGINEER: P. Isarace c.e. 15746
SIZE_ S X L
2.00 X 200 m,
THICKNESS 't = 0.10 m.
Load
1. LL. = 150,00 ksm.
2, DL, = 240.00 ksm,
w = 380.00 ksm,
moment , M = wir2/10
= 156.00 kg-m./m.
As = Mifs*i*d
= 1.83 cm.h2
use main steel
RB 9 mm. @ 0.20 m.#
As = 3.18 cm.h2 OK.
RB 9 mm. @ 0.20 m.i#
e @ L] Ce L] [
C_ & L] (] -] L. ] D 8__ L
RB g mm. @ 0.20 mi# T
L4 | ]

2.00 m. |




Deign R.C, Footing

Foyataly

grusInimande Y

L

WiMHnmeYe Pl

20,000

vAldmels a

0.250

PUIRTMEND ¢

0.250

=y Q’ L
WITTUURUAT d

40.000

1l

) or 3 3 =
wisussduiuidasanuvesdu P

10.00  fTon/m.’

it

>

AuuAd IR IUTINAR 10% 989 (P1) WF = Q.10(P) = 2,000
2ioad P2 = PI+WF = 22,000
I o
AUf usm AF = (P)/p = 220
amndugusn L o= AF = 1.50
M AF = 15x15 = 2.25
p = (P2)/{AF) = 9.78
usadou v = pL(L-a) = 916
7
Twaud M = V(L-a) ©o= 2,866
4 .
d=~/M = B4 = 1900
Rb .
mbsusafeufivent  ve - 020\ = 349
vy o = 224 < 349 ksc.
bd
#WorEeNIURoUNLUNEY Punching Shear
n P P 3 -
wiwnsateufverly  ve =0s3 e o 6.38
v= V¥V = 6.01
bd

I

»
ATIEEMIMANINGIUIINGY  WF

2400(B LY(d+5) -

Mmanasudedan v

Il

i - 12

fsjd

mm., As = 124 > 1230

1,296 < 2000 kg. OK

12,30

2
Ton/m,

kg.
ke, - m,

cm. (e = 40%)

ksc.

OK

ksc.

< 638 kse. OK

2
cim.

QK



r=] A a dy
gadgamnEninsdd u = vV

v = 31.37 ksc
20jd
wisBamzieonld w =3.23 /i - 3241 ksc.
D
AINERVUIBAINE = u < uc OK

| B =15 m.

le

DB1l1+11- ¢ 12 mm,

< \I
<

I.5x1.5 m

uanegdgiusIn  FL
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DESIGN FOOTING IF1 |

Building : House 2 flocr
Enginesr : Mr. Isarace Pigul CE. 15746
Structure Detail Footing F1 I

design criterla

concreie: I

F¢' = 216G ¥se. o = 78.76  kse. { 0.375'Fc)
SR-24 (RB) SO - 30{DB)
Fy = 2,400 ksc. Fy = 3,000 ksc.
fs = 1,200 kso. {0.5*Fy) fs = 1,500 ksc. (0.5Fy}
select stes}  [=> RB
fooling size B X L
1.60 X 1.60 m.
thicknass, t = 0.25 m.
load from column = 16,000.00 kg
soil bearing capacily , qu .= 8 tons/m."2
check size of fooling
require area footing = 2,00 m.A2
area of fooling = 2.25 m.h2 OK.
soil bearing capacily actual , quact., = 3,565.56 kgJm.A2
'coiumn size I 0.20 X - D20 ™
moment , M = wit2fz2 = 1,000.00 kg.-m.
RB As=Mfsjd o = 423 om"2/m.
RB 15 mm.@ = Q15 m#
As = 13.55 cm.A2m. OK.
no, of stesl = 11 each
sum perimster of steel sigmaQ = 4.71 cm.
bond slress actual, uacl =VisigmaC*j*d = 3.81 kgfom.2
bond strass sliowable, ull.=1.145*sqri(Fd") = .08 kgfom.2 OK
maximum shear, V=w*L*B/2 = 4,000.00 kg.
area for resist shear, A1 = B* = 3,750.00 cm.r2
acluat shear slres, vact.=V/A1 = 1.07 kg.fem.A2
allowable shear sires,vall.= 0.29"sqri(Fd") = 4.20 kgJemA3 OK
Check Punching Shear
maximum shear, V=w*(L*B-(a+d/2)"2) = 7.6524.44 kg.
area for resist shear, A2 = (a+d)"4*d = T 450000 ¢ A2
aclual shear stres, vact,.=ViA2 = 1.69 kg.fom.r2
allowable shear stras,vall.2 1 0,35%sq.ri{F¢") T 7.68 kg.fom.*3 OK
RB 15 mm.@ = 015 m#
ce » i - o ) o ® ®2

fean concrele  0.05

compacted sand D.05

150 X 150 m.
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Design R.C, Column

GHETE|

HUBMHUA @

) < et
DINFHLAIHRIM

UHIN

Yfeasmmuaauiane () =|
nihnfandhuauveam (o) =|
ANUHUWBUET (b) = -

AU (1) =

Smuaat K dwiuiadmeeiuunsdlf

RIS K ( AISC)

kg.

cnl.

<m.

c, .

fmualilfennuuy

PnaasITIu

Aufinihanveaat (Ag)

Tavaounia C =

o

Taomanmsy S

h/it = 155 >

1.07-0008 (hy/r =

PS = PL =
R

i

bxt

I

0.85(Ag) 0.25(fch =

Pg-C =

Pg = Ps-02125(Ag)fc’ =

0.85(fs)Ag

@ -0002 Pg < 0.0l

@ 0002 Pg < 0.08
As = PgAg =

2
niB As = _ S =
0.85(f5)

= 4 -t 12 |mm,
= b 6 fmm.

] o
seuzyhamantiaon

48d = 28.8 om
6D = 19.2 om
t = 20 cm

3 ﬂaﬂli‘ij‘l‘ilﬂﬁiﬂ'lm’]
065 < 1.00 OK
7,500
0.65
20x 20

0.85(400)0.25 (1435)
11539 - 12325

11539 - 0.2125( 400 )145
0.85(1200)400

Fatasdu (o) = 03t

I

11,539 kg

= 400 cm.

1l

12325 kg

= - 786 kg

i

- 0.002

Avtsanaauae ey Ag/2

OK

( 0.01 Y400)/2

786
0.85 (1200)

As = 452 > 2.00

@ 019 m

| 0.2 m,

= 2.00 £m.

— b 078 ¢Imn.

em. OK

4 - ¢ 12 mm.

taen ¢ 6 mm. @ 0.19 m.



DESIGN COLUMN:

PROJECT :

hotel 2 floor

ENGINEER : p. isarace 15746

CI-RC-round.xls

column case

short column

type of column

round column

design criteria

concrete:
Fe' = 210 ksc. fo = 79 ksc. { 0.375*F¢")
w = 2400 ksm. Ec = 220,413.84 ksc (= wh1.5"4270%sqgrt(Fc") )
select steal => DB
compufaticn table
formular Pc= 0.2125"Ag*F¢’
Ps= 0.34*Fy*As
P= Pc + Ps unit : force(kg.) , length({m.), area(cm.?2)
properties compuie detail
floor : PIER - iFL|P = 3,000 kg. check pg I 0.20 I
section : b= 0.20 Pc = 14,019.36 kg. 0.022
t= Ps= -11,019.4 kg OK.
h= 3.00 Ast = -10.803 cm,*2
main : 8 b8 12 mm. 6 DB 12
stirrup : RB 6 mm. @ 0.15 RB mm @ 0.15
As = 7 cm.h2 OK.




BONULY A (BEAM)

Sr=235. [ 82=275 . | .
'l Joyariahl HuufiuA Ani [ B2 jvina
T =1 o040 | n
5, B2 § Li=35 = 0.20 u.
A7 =1 350 | w
Bl Bi R =1 350 | u
A1UY = 2,75 .
B2 L2=351n il REUi) = 2.75 i,
5, s, = 0.10 AU,
=1 010 | wu
TIWNTIRIH I
i = txbx2400 = 0.4x02x2400 = 192 fn/u
Y 2
HIMHn Slab S, (w) = AMWHUIX2400 +LL = 0.1x 2400+ 300 = 540 RN,
:’ & & - z ; [3-
vdndn 81 eRem Iy = X8 [3-6/0)7] 340 x2TS-QISBSNLTS _ gqn qadu
3 2 3 2
) ,
a w A = ~
fmeln S gflevwsuiow) = (—ZLL—@—W %2—5"—3‘—5_2'75 )540 = 65 m.ASu
a ar A HCR 1 o | 3 1
Umiin slab 8, (w) = dlesmmbmindiu s, fu s, whidu Saldh s, dhuzoh
axininntn w dtowia Tusud = = 1924+500x2 = 1372 nASu,
Y o A 1
azfuthuiln W diemAEaaDy = = 192+ 655.714285714286 % = 1,504 A/
Mdulsz@nd doma Tumud vazis ufou
2
M, max = Wi, 172x3.5% 3.5 = 1368 .9.- 4.
g 9
Me = Rbd’ = 1062(20) (36x36)/100 = 2753 AN.- U
Mc > M ok wunwirmAneTyiuus
M 1868( 100) 2 Y i
A — = —_— = 494 1w dniaSu 12 ful. {As= 5.65 oK
T &jd 1200(0.876)36 . ¢ (As= 3 .
v M ) 2 _ As' . 2
§'= ) ay, As, o,
WmdneSufvuseda = | 2-Jo12 {uu. (As, = - > ) -
Vmax = 0.625(W)S = 0.625(655.714285714286)2 = 1,128 n.A,
v

bd

157 ksc., ve = 029\ f¢' = 342 >

157 kse, OK



Ve = vedb

2,514 >

lomAndaenuna = g |wn @ = a2 =

=5 =
AIIVFRVUTIVAM UL

Yo = masamdusoianinmsy -
U= Vo= 1128 ’ =
%0 jd 188(0.876)36
0,20 3.
averd

1,128 kg OK Mwminlaensuw@=dan

02 W,

188w

0.19 < 11.0 ksc. Ok duseEamdorm

2- ot2 wu.

i -¢6 wn @ 02 ww.
0.40] . gi‘f 2+ 412
3- 12w

winfnn 1 B2



DESIGN BEAM : B1A
PROJECT :  house 2 floor
ENGINEER : p. isarace

c.e. 15746

[lype of beam lcantilivar beam

section

b = 25 cm. t = 50 cm.
cover = 2.50 cm. d = 47.50 cm.
span length, L = 180 m., o = 3 om.
1. dead load = 300 kg./m.
2. slab load + LEL. = 3,008 kg.fm.
3. Roof load = 360 kg.fm. (varles for heigth & thick }
total load w = 3,668 kg./m. w2 = 11,884 kg-m.
total load of sub beam, P = 1,000 kg. WPl = 1,800 kg-m.
select main stesl | DB I
==>» s = 1,500 ksc.
k = 0321 = 0.893 K = 0.5%(1-k)/(k-did} = 1.318
R = k2 = 11.283 ksoc,
computation table
description external beam internal beam
' -b {1i2) +M {0} -M (1/2) +M (0)
moment coefficeint ¢ (c1 = 1/2 or 0.25) 0.5000 0.0000 0.5000 0.0000
moment , M = owi*2+Pi {kg.-m.) 7,742 4] 7,742 0
area of bar As , {cm.A2) 12.1677 0.0000 12.1677 O.GDO(_)
use bar DB 20 mm.{no.) 3.87 0.00 3.87 0.00
use no, of bar 4.00 0.00 4.00 0.00
shears in beam V =wi+P J{ka.} 5,101 0 5,101 4]
alfowable shear Ve = 0.20(fc'"0.5%bd) , ( kg.)} 4,920 0 4,890 0
offective shear Vo= V-V £kg.) 111 g 111 0
use stirrup bar dia. {mm.) 6 0 6 ‘0
spacing of stirup har 8 = Avfudiv' Aem.} 291.088 0.000 291.088 0.000
use spacing, S {em.} 16 [¢] 15 0
check stirrup if Suse < Sdesign OK. OK. 0 OK. 0
bond siress u = Vi(sum0*d) , tkg.Jom.h2) 5 0 0 0
allowable bond stress , u = 2.298sqrt(fc'} , (kg./Jom. 2} 16.59 0.00 16.59 0.00
check bond siress OK. 0 QK. o
0.25 '
8 8 4 DB 20 mm.
.50 str. RB 6 mm.@ 0.15 m.
0 O O 3 pB 20 mim,
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HUHAVVHIA GAYERYY vhinin maa) | udnthda Fusouig
quenma (919.9.%4.) (5.30.)
(H.30)
RB 6 6 0.222 0.283 1.886
RB 9 9 0.499 0.63 2,829
RB 12 12 0.888 1.13 3771
RB 15 15 1.39. 1.77 4714
RB 19 19 223 2.84 5971
RB 22 2 2.98 3.80 6.914
RB 25 25 3.85 491 7.857
RB 28 28 4,83 . 6.16 8.800
i 4 madsganainuasMishaszieveundnmy
HUAVDUHEN VHIAAHA Y Miaganan fdsfasyde
i;mt‘fnma f.7./%.9.2 0.0./4.0.2
mamdunay ZRUGEEEIRT) +2500 4100
(R.B) 12 18 'l 2400 4100
mindoden SD 24 2400 4900
(D.B) SD 30 3000 4900
SD 35 " 3500 4900
SD 40 4000 4900

wnEne : SD 24, SD 35 luflveluieswmana
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- Z 0 189 377 5.66 754 943 11.32 13.20 15,09 16.97 1836
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