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S ' SUMMARY

his paper presents the procedure ol using Microsoft Excel, which 15 one of the most wel]

- known electromuce spreadsheet software, in developmg of the calcultion tablets for reinforced

concrete design. The design 1s based on Working Stress Design method and design standard of

Engineenng Institute of Thailand. Some examples of worksheet in combination of text and

rewnforcernent detal are also shown and distnbuted 1o any interested person as a public domain

software.
Ui

WiunsululaswaddiBnima (Microsoft Excel)  (Hulusunsummudniad@nnsetndn

danssourgeaalilsunsunis #qriwmn'm'lﬁnn:mma’au'aaqs:uuﬁq;vsuaﬂuiawaﬂﬁ
( Microsoft Wmdows)ﬂé’rmm:wiuﬁ'chﬂ"q; da auluszuuns Wing #ddnude mwnso
ldahemaeiuinuazpnmwlszneuld  demmanzanfumsdusnuuassinasgnl@d
 NUANBNHUZRINGT) diduivldnaassanmmemwmanialflunusanuuulaseha
Aunimdiuman  lagidmbhousldnu mumaspumseanuuuasdimnssudnuukTzng

Ine (1] Seansaldnulddoudhuunoiiely
JuaAnanadIsuumiawn

ssuumiawifandlulatraus aninls widianmoeenl s
L duluTaseeuneadzaslatiduyiafiouii Sminmlasaanana mmman 0806
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2. fszuumindanidmiviiudaya Farsilildouldinau
3. fiundislflumisonTusunssuasind M%aadmcﬁﬁ'mﬂﬂﬁtﬁuum'w
4. dnnsolizuuiysiseslulasyads nadgu 3.1 14

5. W3BeRNNszUUENNSzuNn (Dot Mdlnx) wigTzuudu qﬂa'lm'm'lnnuﬁaﬂnmﬂﬂ

s1naminarasssuLmanYiuli

sruuraN ST lIuMIN RN TNAIIIN léu.lﬂ'
1. Tusunsululasganrinaa (MS DOS) nastu 5.0
2. TusunsuszuutysmeaslulaTeany (Microsoft * vlndows) N4ty 3.1
3. Tusunmlulassenvidnua (Microsoft Excel) afau 4.0
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ONE WAY SLAB DES:GN
SIMPLY SUPPORTED SPAN

Project :  Design Example Date : 15-Apr-93
Slab No. S2 Engineer : Wichai S.

MATERIAL PROPERTIES
fc' = 175 ksc. n = 10.14
fc = 65 ksc. k = 0.354
fs = 1,200 ksc. j = 0.882
Ec . = 201,209  ksc. R = 10.160 kac.
" Es = 2,040,000  ksc. ve = 701 ksc.
LOAD
P = 0 kg. A = 0.00 m.
'Y = 270 kg/m. L = 2.00 m.
DESIGNED SECTION
Width, b = 100 cm. Mmax = 135 kg.- m.
Depth, t = 10 cm. Vmax = 270 ke
d = 2.5 cm. Mr = 571 kg.- m.
d = 7.5 cm. As = 1.70 sq.cm.
REINFORCEMENT
Use RB 6 mm @ 0.166  m
CHECK FOR SHEAR |
Vconc.=  Vc*b*d = 5,258 kg
= Vmax = 270 Kg.
CHECK FOR BOND
U = V/(perimeter*j*d) 3.60 ksc

U allow.= 1.145*£¢'N0.5/D
U allow.= 2.29*{c'0.5/D

DETAIL

« kec. for pl-ain bars
25.00 ksc. for deformed bars

I n
—
-
z

0.50

—  0.40

- Y ' . X - -
:i'Llﬂl qnatmmmmmmaanuuuwunwmmuum"mm
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ONE WAY SLLAB DESIGN

CANTILEVER SPAN
Project : Design Example ' Date : 15-Apr-93
SlabNo. SI Engineer : Wichai S.

MATERIAL PROPERTIES
fc' = 175  ksc. n = 10.14
fc = 65 ksc. k = 0.354
fs = 1,200  ksc. j = 0.882
Ec = 201,209  ksc. R = 10.160 ksc.
Es = 2,040,000 ksc Ve = 7.01 ksc.
LOAD _
p = 200 kg A - 1.20 m.
W = 270  kg/m. L = - 1.20 m.
DESIGNED SECTION
Width, b = 100 cm. Mmax = 434 -m.
Depth, t = 10 cm. Vmax = 524 kg
d = 2.5 om Mr = 571 kg.- m.
d = 7.5 cm.’ As = 5.47 sq.cm.
- REINFORCEMENT
Use RB 6 mm @ 0.052 = m
CHECK FOR SHEAR
V conc.=  Vc*b*d = 5,258 kg.
: —f> Vmax. = 524 kg.
CHECK FOR BOND
U = V/(permeter*j*d) 2.17 ksc

‘ ksc. for pfain bars
25.00 ksc. for deformed bars

o U allow.= 1.145%{c'0.5/D
“ Uallow.=  2.29%{¢"0.5/D

I n
.8.

DETAIL
S 6 mm.@ 0.05
—— : ’{— 5 2 el %.10
6 mm.@ 0.20 ‘{

[" | 1.20 ﬂ,‘

4 v . ' I - 4"4
31]71 2 @IBUNMITRAUIUBBNUUUNRUNRNLIRIIUVUNWLEUY
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TWO WAY SLAB DESIGN
CASE 1 : INTERIOR SPAN

Project  Design Example Date 15-Apr-93

Slab No: $3 . Engincer Wichai S.

GEOMETRY :

Short Span; S 3.00 m. m = S/L 0.75

Long Span; L 4.00 m. Coef. (1 or 5/6) 1
MATERIAL PROPERTIES |

fc' 173 ksc. n 10.139

fc 65 ksc. k 0.400

fs 1,200 ksc. ] 0.867

Le 201,209 ksc. R 13.64

Es 2,040,000 ksc.

LOAD |
Live Load 150 kgrsq.m. Floor Finished 50 kg/sq.m.
DESIGNED SECTION

Thickness 0.10 m. Covering at Short Span ~ 0.050

Total Load 440 kg/sq.m. Covering at Long Span 0.060
Maximum Momen 204 kg.-m. Required Eff. Depth 0.039

Resisting Moment 341 kg.-m. Required Thickness 0.089 m.
SHORT SPAN REINFORCEMENT Use RB 6

Location Coetf.  Moment Reinf. Area _ @

-M Cont.  0.052 204 3.92 0.072

-M Disc. - - - - _ -

+M 0.039 152 293 0.096

LONG SPAN REINFORCEMENT Use RB 6

Locaton Coeff. Moment Reinf. Area : @

-M Cont. 0.033 131 2.51 0.113

-M Disc. - - - ‘ -

M 0.025° 99 2.38 0.119

LOAD TRANSFERRED TO SUPPORTED BEAMS

Short Span 440 kg/m. Long span 536 kg/m.

DETAIL OF SHORT SPAN ‘
~RB 6 mm. @ 0.1

v . _ 3 0.10
a n{;3 T S n./:; 2 %
) 6 mm. @ 0.07

"DETAIL OF LONG SPAN

- e — " __Ja_a_n____{,o.lo
L ) T [ ] [ ) T 85 \

{5
5
S

~' s 1 * ) I
Elh'l 3 ATRENATTHNATUIMUABNUUUUNUNY 2 W
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R/C BEAM DESIGN

Project : Design Example Date : 15-Apr-93
Beam No. Bl Engineer :  Wichai S.
MATERIAL PROPERTIES
fc' 175 ksc. n 10.14
fc 65 ksc. k 0.354
fs 1,200 ksc, ] 0.882
Ec 201,209 ksc. R 10.160
Es . 2,040,000 ksc. Ve v 4.21
DESIGNED SECTION _
b ' _ 20 cm. Mr o 2,782
t 40 cm. M2 0
d' 3.0 cm. Asl - 6.90
d , 37.0 cm. As2 - 0.00
Mmax 2,700 kg.- m. As 6.90
Vmax 1,050 kg. As' - 0.00
REINFORCEMENT
For As :-
o Use 4 No. of bar diameter 15 mm. : Area 7.07 sq.cm.
Use 0 No. of bar diameter 15 mm. : Area - 0.00 sq.cm.
- Total area 7.07 ‘3q.cm.
===>  As 6.90 sq.cm.
‘For As' :- ,
Use 2 No. of bar diameter [5 mm. : Area '3.53 sq.cm.
Use 0 No. of bar diameter 15 mm. : Area 0.00 8q.cm.
Total area 3.53 sq.cm.
===> Ag' 0.00 sq.cm.
. CHECK FOR SHEAR
' Veonc.=  Vc*b*d 3,113 kg., Vstir. 0
Use stirrup diameter = 6 mm. @ 20 cm.
V stirrup = Av*fv*d/s 1,255 kg., V bent 0
Use 0 No. of bent up bar diameter 0 mm.
V bent bar = Av*fv*sin(45) 0 kg. O.K.
CHECK FOR BOND
: U = V/(periméter*j*d) 1.71 ksc.
- Uallow.=  1.145*£'0.5/D 10.10 ksc. for plain bars
Uallow.=  2.29*f'0.5D 20.20 ksc. for deformed bars
DETAIL - 20
- 2 -RB 15
40 RB 6 @ 0.20
. 4,-DB15

i
i

E\Jﬁ" 4 athqmﬁ-jlﬂ'wm UDBNUUUMUMNARE AL fush

|
f

O.K.

0.K.

sq.cm.
8g.cm.
sq.cm.
8q.cm.
sq.cm.
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TIED COLUMN DESIGN

AXIAL LOADING

Design Example Date :
Column No. Cl ' Engineer :
- LOAD
Design column load 17,500
MATERIAL PROPERTIES
Concrete strength (fc") : ; 175
Specified yield strength (fy) _ 1,200
Allowabie stress (fs = .4 fy) 430
GEOMETRY |
Dimension: - Side < a > 20
Side < b,> o 20
X area: (Ag) 400
REINFORCEMENT |
Use 4 -RB 15 Area 7.07
Pg - AsUAg 0.0177

COLUMN CAPACITY

Formula: P=0.85Ag(0.25fc+1{sPg)
Load resist by concrete ( 0.85 Ag .25 fc') - 14,875
Load resist by reint. ( 0.85 Ag fs Pg) 2,884
Total rcsi;ting load <P > 17,759
Dcsign column load 17,500
TIED BAR DESIGN
Use RB 6 @ 0.20 0.K.
MINIMUM SPACING OF TIED BAR
Least Dimension 0.20
16 * Main Bar Diameter 0.24
48 * Tied Bar Diameter 0.29
DETAIL
} 0.20
+ 4 RB 15
\0.20 RB 6 @
\ 4 |

SUR 5 Fam e aeenuuuEmndsdy dsuduih

15-Apr-93
Wichai S.

kgs.

ksc.
ksc.
ksc.

cm.
cm.

sq.cm

sq.cm

§ & &6

0.K.



PILE FOOTING DESIGN

Project Design Example Date: ‘ 15-Apr493
FFooting No. F1 Engineer : Wichai S.
i L .
. L1,
|y
© O+
' ' N Bl
JEIC I B
' L
|
e O |
AN
i
|
' b
m T
LOAD
Design column load 200,000 kg. Pilf. Capacity 60,000 kg.
GEOMETRY OF FOOTING ,
~ Length L- 3.00 : m. Total number of piles 4 each
Width B 3.00 m. No. of pile for M-L 2
Thickness T 1.10 m. No. of pile for M-B 2
Covenng d' ‘ 0.125 m. No. of pile for (L) 2
L1 0.90 m. No. of pile for (B) 2
Bl 0.90 m. No.of pile for v(P) 4
GEOMETRY OF COLUMN
A 0.50 m C 0.50 m.
MATERIAL PROPERTIES ‘
fc' | 175 ksc. n 10.14
fs 1400 . ksc. IN 0.363
vc (beam) 3.84 1~:scT J 0.879
ve (punching) 7.01 . ksc. R 12.57
ACTUAL LOAD : :
Weight of footing 23,760 kgs. Actual load per pile 55,940 kgg.
Total loads on piles 223,760 kgs.

=N 6. MBENAITHAILIUARALYUSIUTIA
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CHECK FOR SHEAR ON BEAM

Shear V/(B) 111,880 Kgs.
Shear V(L) 111,880 kgs.
B - 3.00 m.
L. 3.00 m.
Depth d (T-d") ~0.975 ‘m.

CHECK FOR PUNCHING SHEAR

Number of piles 4 each
A 0.50 m.
C 0.50 m.
Length: b = 2[(A+D)  5.90 m

MOMENT IN LONG (L) DIRECTION

193
v(B)y=Vhd
v (B) allowable
v(Ly=Vhd

v (L) allowable

Shear (V)
v=V/bd

A,
\
;
\‘//

v (punching) allowable

Nurnbar of piles cach Moment arm (L1-A/2)
Load per pile 55,940 kgs. Moment (M-L)
Distance to C.G. colt 0.9 m. Resisting moment (MR).
: Remnforcement (As)
Used pB 25 No. of bar 12.3 spacing
MOMENT IN SHORT (B) DIRECTION :
Number of piles 2 each Moment arm (B1-C/2)
Load per pile - 55,940 kgs. Moment (M-B)
Distance to C.G. colx 0.9 m. Resisting moment (MR)
L Reinforcement (As)
Used - . DB 25 No. of bar 12.3 spacing
DETAIL IN LONG DIRECTION
I \ /—DB 25
/[
/ b0
Y
I [
DETAIL IN SHORT DIRECTION
' . 25
25
k110
\

g'dn“ 6 (Aa)

3.82
3.84

3.82
3.84

223,760

3.89
7.01

0.65
72,722

358,453

60.61
0.251

0.65
72,722

358,453

60.61
0.251

mm. @
mm. @

mm. @

ksc.
ksc.

ksc.

FEE

0.25
0.25



