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MICROFEAP-P1 for Windows
Project: Truss_Surat
Authority: WEILATTNE §930uNal

<< Combined Load Cases >> Design of Tension / Compression Steel Members

Load Factor: 1.55/1
Elem Set Length kL/r Stress Allow S. Safety Design
(m) (k=1.0) (kg/m"2) (kg/m~2) factor status
1 1 1.02 29.69 9293357.0 14400000.0 1.55 OK
2 1 1.02 29.69 16853580.0 14400000.0 0.85 Unsafe
3 1 1.02 29.69 23246180.0 14400000.0 0.62 Unsafe
4 1 1.02 29.69 28471150.0 14400000.0 0.51 Unsafe
5 1 1.02 29.69 32528500.0 14400000.0 0.44 Unsafe
6 1 1.02 29.69 35418220.0 14400000.0 0.41 Unsafe
7 1 1.02 29.69 37140300.0 14400000.0 0.39 Unsafe
8 1 1.02 29.69 37694770.0 14400000.0 0.38 Unsafe
9 1 1.02 29.69 37081600.0 14400000.0 0.39 Unsafe
10 1 1.02 29.69 37081600.0 14400000.0 0.39 Unsafe
11 1 1.02 29.69 37630010.0 14400000.0 0.38 Unsafe
12 1 1.02 29.69 37010800.0 14400000.0 0.39 Unsafe
13 1 1.02 29.69 35223950.0 14400000.0 0.41 Unsafe
14 1 1.02 29.69 32269480.0 14400000.0 0.45 Unsafe
15 1 1.02 29.69 28147370.0 14400000.0 0.51 Unsafe
16 1 1.02 29.69 22857650.0 14400000.0 0.63 Unsafe
17 1 1.02 29.69 16400290.0 14400000.0 0.88 Unsafe
18 1 1.02 29.69 8775311.0 14400000.0 1.64 OK
19 1 1.02 29.69 -565503.5-13345410.0 23.60 OK
20 1 1.02 29.69 -9876158.0-13345410.0 1.35 OK
21 1 1.02 29.69-18019190.0-13345410.0 0.74 Unsafe
22 1 1.02 29.69-24994590.0-13345410.0 0.53 Unsafe
23 1 1.02 29.69-30802360.0-13345410.0 0.43 Unsafe
24 1 1.02 29.69-35442500.0-13345410.0 0.38 Unsafe
25 1 1.02 29.69-38915020.0-13345410.0 0.34 Unsafe
26 1 1.02 29.69-41219920.0-13345410.0 0.32 Unsafe
27 1 1.02 29.69-42357180.0-13345410.0 0.32 Unsafe
28 1 1.02 29.69-42875230.0-13345410.0 0.31 Unsafe
29 1 1.02 29.69-41673210.0-13345410.0 0.32 Unsafe
30 1 1.02 29.69-39303560.0-13345410.0 0.34 Unsafe
31 1 1.02 29.69-35766280.0-13345410.0 0.37 Unsafe
32 1 1.02 29.69-31061380.0-13345410.0 0.43 Unsafe
33 1 1.02 29.69-25188850.0-13345410.0 0.53 Unsafe
34 1 1.02 29.69-18148700.0-13345410.0 0.74 Unsafe
35 1 1.02 29.69 -9940914.0-13345410.0 1.34 OK
36 1 1.02 29.69 -565503.5-13345410.0 23.60 OK
37 2 1.00 62.11 -2835949.0-11589900.0 4.09 OK
38 2 1.00 62.11 19927470.0 14400000.0 0.72 Unsafe
39 2 1.00 62.11 16862950.0 14400000.0 0.85 Unsafe
40 2 1.00 62.11 13798430.0 14400000.0 1.04 OK
41 2 1.00 62.11 10733900.0 14400000.0 1.34 OK
42 2 1.00 62.11 7669381.0 14400000.0 1.88 OK
43 2 1.00 62.11 4604858.0 14400000.0 3.13 OK
44 2 1.00 62.11 1540335.0 14400000.0 9.35 OK
45 2 1.00 62.11 -1524188.0-11589900.0 7.60 OK
46 3 1.00 49.26 34297070.0 14400000.0 0.42 Unsafe
47 2 1.00 62.11 -1354232.0-11589900.0 8.56 OK
48 2 1.00 62.11 1710291.0 14400000.0 8.42 OK
49 2 1.00 62.11 4774814.0 14400000.0 3.02 OK
50 2 1.00 62.11 7839337.0 14400000.0 1.84 OK
51 2 1.00 62.11 10903860.0 14400000.0 1.32 OK
52 2 1.00 62.11 13968380.0 14400000.0 1.03 OK
53 2 1.00 62.11 17032900.0 14400000.0 0.85 Unsafe
54 2 1.00 62.11 20097430.0 14400000.0 0.72 Unsafe
55 2 1.00 62.11 -2835949.0-11589900.0 4.09 OK
56 3 1.58 77.79-28637930.0-10549010.0 0.37 Unsafe



MICROFEAP-P1 for Windows
Project: Truss_Surat
Authority: WEILATTNE §930uNal

<< Combined Load Cases >> Design of Tension / Compression Steel Members

Safety
factor

388.12
128.21
115.13

Design
status

Unsafe
Unsafe
Unsafe
Unsafe
OK
OK
OK
OK
OK
OK
OK
OK
Unsafe
Unsafe
Unsafe
Unsafe
Unsafe
OK
OK
OK
OK
OK
OK
OK

Load Factor: 1.55/1

Elem Set Length kL/r Stress Allow_ S.
(m) (k=1.0) (kg/m"2) (kg/m"2)

57 3 1.58 77.79-24806700.0-10549010.0
58 3 1.58 77.79-20975470.0-10549010.0
59 3 1.58 77.79-17144240.0-10549010.0
60 3 1.58 77.79-13313010.0-10549010.0
61 3 1.58 77.79 -9481774.0-10549010.0
62 3 1.58 77.79 -5650543.0-10549010.0
63 3 1.58 77.79 -1819311.0-10549010.0
64 3 1.58 77.79 2011920.0 14400000.0
65 3 1.58 77.79 1799443.0 14400000.0
66 3 1.58 77.79 -2031789.0-10549010.0
67 3 1.58 77.79 -5863020.0-10549010.0
68 3 1.58 77.79 -9694251.0-10549010.0
69 3 1.58 77.79-13525480.0-10549010.0
70 3 1.58 77.79-17356710.0-10549010.0
71 3 1.58 77.79-21187950.0-10549010.0
72 3 1.58 77.79-25019180.0-10549010.0
73 3 1.58 77.79-28850410.0-10549010.0
74 3 1.00 49.26 -96344.7-12352630.0
75 3 0.30 14.78 -35941.7-13949740.0
76 3 0.30 14.78 0.0 14400000.0
77 3 0.30 14.78 0.0 14400000.0
78 3 0.30 14.78 -35941.7-13949740.0
79 3 1.00 49.26 -96344.7-12352630.0
80 3 1.04 51.43 125080.6 14400000.0
81 3 1.04 51.43 125080.6 14400000.0

> Material Data

115.13

24,000,000 kg/m"2
Size: 0OD101.6x4x9.6kg/m

OK

0D48.6x3.2x3.6kg/m
0D60.5%3.2x4.5kg/m

Safety
factor

Design
status

Unsafe

Steel: Es = 20,400,000,000 kg/m"*2, Fy =
Set 1 ==> A = 0.001226 m*2, r = 0.0345 m,
Set 2 ==> A = 0.000456 m*2, r = 0.0161 m, Size:
Set 3 ==> A = 0.000576 m*2, r = 0.0203 m, Size:
> Design Summary of Selected Elements

Critical Stress Allowable

Elem (kg/m"2) (kg/m"2)

Tension 8 37694770.0 14400000.0
Compression 28 -42875230.0 -13345410.0

Unsafe

>> Efficiency of Design ==>

Sections Unsafe



MICROFEAP-P1 for Windows Date: 06-08-2567 Page: 3

Project: Truss_Surat
Authority: WEILATTNE §930uNal

> LOAD CASE 2:
Load Factor = 1

Print Options: node Symbol ................ No Elementno. ......ccccceeeeenn. Yes
Node no. ......cccccuunenn Yes Material set ........cccccceee.. No
Max results ................... No Stress value .........ccceeeeee. No

Enlarge Scale = 1.0

Load Options: nodal Force/Disp. ........ No
elem. Point Load ......... No elem. Volume Load............ No
elem. Uniform Load ..... Yes elem. Temperature Load.... No

GEOMETRY

Scale: h1 :30m
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Project: Truss_Surat
Authority: WEILATTNE §930uNal

> LOAD CASE 2:
Load Factor = 1

Print Options: node Symbol ................ No Elementno. ......ccccceeeeenn. Yes
Node no. ......cccccuunenn Yes Material set ........cccccceee.. No
Max results ................... No Stress value .........ccceeeeee. No

Enlarge Scale = 1.0

Load Options: nodal Force/Disp. ........ No
elem. Point Load ......... No elem. Volume Load............ No
elem. Uniform Load ..... Yes elem. Temperature Load.... No

DISPLACEMENT
0 1.30 m 0 0.050 m

Geometry Offset




MICROFEAP-P1 for Windows Date: 06-08-2567 Page: 5

Project: Truss_Surat
Authority: WEILATTNE §930uNal

> LOAD CASE 2:
Load Factor = 1

Print Options: node Symbol ................ No Elementno. ......ccccceeeeenn. Yes
Node no. ......cccccuunenn Yes Material set ........cccccceeo.. No
Max results ................... No Stress value .........ccceeeeeen. No

Enlarge Scale = 1.0

Load Options: nodal Force/Disp. ........ No
elem. Point Load ......... No elem. Volume Load............ No
elem. Uniform Load ..... Yes elem. Temperature Load.... No

AXIAL FORCE
0 1.30m 0 14497.3 kg
—

Geometry Offset
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Project: Truss_Surat
Authority: WEILATTNE §930uNal

> LOAD CASE 2:
Load Factor = 1

Print Options: node Symbol ................ No Elementno. ......ccccceeeeenn. No
Node no. ......cccccuunenn No Material set ..........cccceeo... No
Max results ................... No Stress value .........ccceeeeeen. No

Enlarge Scale = 1.0

Load Options: nodal Force/Disp. ........ No
elem. Point Load ......... No elem. Volume Load............ No
elem. Uniform Load ..... Yes elem. Temperature Load.... No

32 20
390 32022 72 320 o

320 32 ‘ 20 400
32 20

320 329 1. N
P2 3 T\ 3220
b e 12

STRESS
A
Seale: 0 130m 0 11824870.0 kg/m"2

Geometry Offset




MICROFEAP-P1 for Windows Date: 06-08-2567 Page: 7

Project: Truss_Surat
Authority: WEILATTNE §930uNal

> LOAD CASE 2:
Load Factor = 1

Print Options: node Symbol ................ No Elementno. ......ccccceeeeenn. No
Node no. ......cccccuunenn No Material set .........ccccceeo... No
Max results ................... No Stress value .........ccceeeeee. No

Enlarge Scale = 1.0

Load Options: nodal Force/Disp. ........ No
elem. Point Load ......... No elem. Volume Load............ No
elem. Uniform Load ..... Yes elem. Temperature Load.... No

T3334 kg 13334 kg

SUPPORT REACTIONS (kg, m)
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Project: Truss_Surat
Authority: WEILATTNE §930uNal

> LOAD CASE 2:
Load Factor = 1

Print Options: node Symbol ................ No Elementno. ......ccccceeeeenn. No
Node no. ......cccccuunenn No Material set .........ccccceeo... No
Max results ................... No Stress value .........cccevvvnnees No

Enlarge Scale = 1.0

Load Options: nodal Force/Disp. ........ No
elem. Point Load ......... No elem. Volume Load............ Yes
elem. Uniform Load ..... No elem. Temperature Load.... No

T3334 kg 13334 kg

SUPPORT REACTIONS (kg, m)
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srgASATUIALNUSDIgIENS Ul lagAsuiinousavisonl

(1) annanitiizEn

mawsinmdn R, = 2500 kg/cm? Adsdamaunin f. = 240 kg/cm?

(2) usenszvinuazosfaNANS

USNATEVIN P = 15 ton Tanaiusf M = 2 tm
wihsintan W200x200x49.9 (bs =200 mm,d =200 mm)
anunwune B, = 30 cm ANMNATNE U B = 30 cm
AnueMuEl - Ny, = 30 cm ANNYIFIL Ne = 30 cm
ANNNUIEL  t, = 3 cm FTULVIUGIU E = 3 om
AaNLNALN A307 wum 16 mm AMUMASANALY Npoit = 2 /6NN
n 0.8b, n d
] [o o 'V
[ = e o o e ]
' I
e ;
] Ao
S| | £
| |
| |

4
= —— ] T

fom
= @ @ T LLp%Fp

(3) A uatanLUY
Check Eccentricity: e = M/P = 133 cm [N,/6<e <N,/2] OK
Allowable Bearing Stress :
Plate Area A; = B, x N, = 900 cm’, Base Area A, = B, x N, = 900 cm’
A= A,: F, = 035f. = 84 kg/cm®
Tension Force in Anchor Bolts :
Nr = Np/2-E = 12cm, N'= N,-E = 27 cm
f'= F,B,N'/2 = 34020 kg
L, = (f' + V(f* - 4(F,B,/6)(PN++M)))/(F,B,/3) = 13.4cm
T = F,L,B,/2-P = 1884 kg
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srgASATUIALNUSDIgIENS Ul lagAsuiinousavisonl

(3) FrurnsoanuUY (siriiag)
Bolt A307 : F, = 1400 kg/cm?
f = T/2Awr = 468.7 kg/cm?® < F, OK
Required Plate Thickness :
Cantilever distance: m = (N, -0.95d)/2 = 5.5cm
fom = Fo(l, - m)/L, = 50 kg/cm?
M, = F,m%/3 + f,,m’/6 = 1099 kg-cm
t = VBM,/F) = 1.88cm < t, OK
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s1EANSATUIMDDALIUUSUIAVIDNANlAEIE N USIIBD T

(1) anuanitiizEn

mawsinmdn R, = 2400 kg/cm? Adsdamounin fe = 210 kg/cm?2
(2) usanszvin P = 3500kg Tt My = 0 kg-m
Vy = 200 kg My = 0 kg-m
Vy = 200 kg T, = 0 kg-m

(3) w@vionau HC100x4.5 (D =100 mm, t=45mm)

wfigsouidon E60 wuim 3 mm aanndayny A307 aue 16 mm
AMNATIHL Bp = 20 cm ANNYLLLL Np = 20 cm
ANNUUIEL  t, = 2 cm FTULVIUGIU E = 3 om

BE

—€
P,

(4) AuaLa2nLLlUY
Weld Properties : Treating Weld as a Line
Area: A =nD =mx10 = 314cm
Bending: S = mD°/4 = mtx 10°/4 = 785cm’
Twisting: J = mD*/4 = mtx 10°/4 = 7854 cm’
Check Weld Strength :
fx = V,/A = 200/314
fw = V,/A = 200/314

6.37 kg/cm’
6.37 kg/cm®
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(4) Fruraeanuuy (sioiiiag)
Shear Stress : f, = V(f,’ + f,)) = 9.01 kg/cm?
Resultant Stress: f, = f, = 9.01 kg/cm®
Weld E60 strength = 891 kg/cm’
Weld size required = 9.01/891 = 0.01cm = 1mm
Weld sizeused = 3mm > 1T mm OK
Tension Force in Anchor Bolts :

Ty

M,/(0.5N, + 0.5D) = 0 kg

T, = M/(0.5B, + 0.5D) = 0 kg

Toax = (Tx+ T,)/2 = 0kg

Bolt A307 : F, = 1400 kg/cm?

fo = Toa/Avor = 0 kg/cm? < F, OK
Check Bearing Strength :

F, = 0.35f. = 0.35x 210 = 74 kg/cm’

fa = P/A, + My(N,/2)/l, + M,(B,/2)/l, = 8.75kg/cm’> < F, OK

fs = P/A, + M(D/2)/I, + M,(D/2)/l, = 8.75 kg/cm?

Required Plate Thickness :
Cantilever Distance AB: m = 9.14 cm
M, = f.m?/3 + fym’/6 = 365 kg-cm
t = V8M,/F) = 1.1cm < t, OK
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(1) asuanURivian

AdIATIN F, = 2500 kg/cm? Tugdadantu E = 2.10e6 kg/cm?2
(2) ﬁ'mﬁnussvgn Tuusse My = 1 t-m
BRI P = 15 ton Tuiusisa My = 0 t-m
(3) mu-1a1 wsin Wide Flange Mx% J{P
W200x200x49.9 N
Y
|
I
|
|
x————|————x
|
| e 1S S
| o o o
, I 1 I
[ — e’ En
Y
Audininga A = 63.53 cm?
safi lasadiu rn = 86 cm
ry, = 502 cm
ANHEED L = 9 m
anulsATu Ly = 9 m
Ly = 9 m ¢ }|\——
saalstdnsua Ky = 1.00 Mx™Tp P
Ky = 1.00 X-X Axes Y-Y Axes

(4) msaaaauﬁ'\ﬁq'{uﬁ'\uﬁinusswn
wihousam f, = P/A = 15000/ 63.53 = 236 kg/cm2
C. = V(2m?x2.10x10°%2500) = 128.8
(KL/r), = 1x900/86 = 104.7
(KL/r)y = 1x900/5.02 = 179.3 Control
KL/r = 179.3 > C. = Elastic Buckling
F. = 12m®x2.10x10°%(23x179.3%) = 336 kg/cm®

f./F. = 0.7 > 0.15 = Use AISC ASD Equation (H1-1) and (H1-2)
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(4) as1aaouANaIsUNMinussnn (siotilov)

nihousen f,, = M,/ S,

100000 / 472 = 212 kg/cm®
wihousssia f,, = M, /S, = 0/160 = 0 kg/cm’

nae . F,e < 0.60F, = 1125 kg/cm2 losan L, > L,
Uangau: F, = 0.66F, = 0.66 x 2500 = 1650 kg/cm’
Foy = 0.75F, = 0.75 x 2500 = 1875 kg/cm®

Eq.(H1-1): 236/336 + 1.12x212/1125 = 091 < 1.00 OK
Eq.(H1-2) : 236/1500 + 212/1125 = 0.35 < 1.00 OK




Iﬂ’i\i N9

Fudn

P1

LAV

WooALU : -

AU g5 egIenil

snuAsANIManuuULl Inu3sniinuusainaili

(1) asuanURivian

AaIMsAN

(2) AN HLMIBILALISINTEVIN

AMNLNYN
srgeguy

LD BIRAIA

F, = 2500 kg/cm? Tugdadantu Es
L =5 m imiinianue Wp
S = 125 m imiinas WL
06 = 13 D4FN LIIUAN Ww

(4) Aurato2nLLUY

dwmdnw, nsel 1: D+ L = 18.1+36.5

i w, nsell 2: D + 0.75L + 0.75(0.6W) - - -

wnila w, nsel 2 :

Tuuussin M,
Tumusisin M,
AUIWUER Ty

wisuseen fyy

A

X

<

x

I
I
S
S

y

2.10e6 kg/cm?

10
30
40

(3) viisinud  C125x50x20x3.2

7.807
181
26.6
29
8.02

kg/m?
kg/m?
kg/m?

Aufininee
Tumusidumasids
Tugdaniinen
= 54.7 kg/m ||
18.1+0.75%x36.5+0.75(0.6 x50)
68 kg/m (muaN)

D + 0.75L + 0.75(0.6W) |||
4.2 + 0.75x8.4 + 0.75(0.6x0) !

= 10.5 kg/m

w,L?/8 = 68 x 52/8 = 212.5 kg-m
w,L?/8 = 10.5 x 52/8 = 32.8 kg-m

M/S, = 2125 x 100 /29 = 732.8 kg/cm?
M,/S, = 32.8 x 100/8.02 = 409 kg/cm?

adounIBuse f,,/0.66F, + f,,/0.75F, = 0.66 < 1.00 OK

m’mduﬁ'smﬂﬁam A = 5x0.68x500%/(384x2.10e6x181) = 1.46 cm

Asususisanl Ay, = L/240 = 500/240 = 208cm > A OK
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H-Sections
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(IS 1237 : 1996/ 115 G3192 2 1990)
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M1919L1AN CARBON STEEL PIPE

Carbon Steel Pipe

FURPOSES

Bide Lenght

10, D< 50 mm. + 1.5 mm. Thickniess : Under 3 mm. +
0.3 oo,

10, D> 50 mm + 1.5 % Thickness ; 3 mm. or over, +
10%

Maminal : Gaameatrical

dimeantian i Mament of Ingrtia
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2(50)

€60.5
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4.0

212 (65)

76.3

2.8

32

4.0

3(80)

89.1

28

g2

3112 (90)

101.6

32

4.0

4(100)

114.3

3.2
a5
4.5

5(125)

3.6
4.0
4.5

6.0

6 (150)

165.2

4.5

5.0
6.0

71

8 (200}

216.3

4.5
5.8
7.0

&2

456 11.80 4.86 1.61
4.21 17.80 5.90 2.06
5.76 23.70 7.84 2.03
7.10 2850 9.41 2.00
6.47 43.70 11.50 2.60
7.35 49.20 12.90 2.59
9.00 59.50 15.60 2.58
7.59 70.70 15.90 3.05
8.64 79.80 17.90 3.04
9.89 120.0 2360 3.48
12.26 146.0 28.80 345
147 172.0 30.20 3.93
12.18 187.0 32.70 3.92
1552 2340 41.00 3.89
1540 3570 51.10 4.82
17.07 394.0 56.30 4.80
1913 438.0 62.70 479
2522 566.0 80.20 4.74
2272 734.0 88.90 568
2518 808.0 97.80 5.67
30.01 9520 115.0 5.63
3526 1,100.0 134.0 5.60
2994 1,680.0 155.0 749
38.36 21300 197.0 745
46.03 2,520.0 2330 740
53.61 29100 269.0 736




> iﬁﬁmimmmﬁmmﬂuumu (PILE FOOTING) ACI-Ultimate Design
> maﬁ’wui’m (Footmg Name) => F1
—_—Vxx+
1) mmm”mﬂ%ammu (Materials & Design Parameters) Pug%tgng
AALTER: Ec = 200 086 ksc n=10 Fc¢'=173 ksc Factor =0.850 0.3
Fc =147 ksc Ub=44ksc p=0.5"pmax=10.0105 A
a (depth of Fc' block) = p*d*(Fy/Fc) = 0.1123 m. 0.600.3| t+—+
Mc = 0.9*p*d*Fy*(d-a/2)*10"4 = 69,656 kg-m /m. width Ui
WD Es = 2,040,000 ksc  Fy = 3,000 ksc vy

2) mmmgmmmmmmmm (Dimensions)
Footing (Y *X) = 0.6 x 0.6 m Area =0.36 m”*2
Thickness, t=0.6m Volume = 0.22 m"*3
Depth,d =t-d =0.525m Covering, d' = 0.075m
Column: Rectangular (CY *CX) =03 x 0.3 m

3) dinlszdeildaaniuy (Ultimate Design Loads)
Axial load, Pu=8t, Wt Footing=0.5t, Topsoil=1tm"2 PUZ8t
Bending moment @ y-axis, My = 0 t-m
Bending moment @ x-axis, Mx = 0 t-m
,‘\/\;f
4) MU ulszasaagnda (Ultimate Pile Load Capacity) Topsoil = 1¢m"2 |
Ultimate pile load, Ru= 15t or 15,000 kg, Tension = 0% W

Number = 1 piles diameter = 0.3 m Spacing =0.9m ‘
Check: Max. plle reaction, Rmax — 8,086 < 15,000 —> OK =

pile react] 9,086 < 15,000
Min. pile reaction, Rmin =9,086> 0 =>0K

e

Vyy+

5) ATIRgaLAeusdiauviinAatng A (Check Shears)
Allowable beam shear Vyy, Vxx = 0.85*0.53*sqr(Fc') = 5.93 ksc

o
w
‘ o
o
G

Allowable punching shear V =0.85*1.06*sqr({Fc') = 11.85ksc
Check: Beam shear, Viyy/dy =000 <593 =>OK 0-30,Pul1ST LOAD x) F
Beam shear, Vxx/dx =0.00<5983 == 0K

Punching shear, V/(bo*def} = 0.00 < 11.85 => 0K
(V =0 kg, bo = 0.000 m, def =0.517 m)

&) Alu AL W i BauAvd AmRng A (Mcol, Veol, V)

about y-axis, Mcolyy = 1,333 kg-m /m. width < Mc => OK
Veolyy = 0 kg /m. width  Vyy =0 kg /m. width
bar diameter, DByy = 16 mm
Effective depth, dy = d - 0.5*"DByy = 0.517 m

about x-axis, Mcolxx = 1,333 kg-m /m. width < Mc => OK
Veolxx = 0 kg /m. width Vxx = 0 kg /m. width
bar diameter, DBxx = 16 mm
Effective depth, dx = d - DByy - 0.5*DBxx = 0.501 m LiG0

7) B nuudnidTuifasnas
(1) Bending Mcolyy: Asyy =0.96 cm”2 /m. width
Asyy = dy*(10°4)(Fc/Fy)*(1-Sqr(1-2*Mcolyy/(0.9*Fc*dy*dy*10°4)))
(2) Bending Mcolxx: Asxx = 0.99 cm”2 /m. width - 5
Asxx = ax* (10~ 4)(Fe/Fy)*(1-8qr(1-2*"Mcolxx/(0.9°Fc*dxdx* 10~ 4))) Rilelkeatlisng o)
(3) Minimum steel 0.002*b*t, Asmin = 12.00 cm™2 /m. width
(for top bar, recommend 50%Asmin = 6.00 cm™2 /m.)
(4) Bonding (Vcolyy / (Ub*(dy-a/2)))*(DByy/4), Asyy =1.00cm”2 /m.

Bonded length, Ld = (DByy*Fy) / (4*Ub) = 27 cm
{(5) Bonding (Vcolxx / (Ub*{dx-a/2)))*(DBxx/4), Asxx =1.03cm”2/m.
Bonded length, Ld = (DBxx*Fy) / (4*Ub) = 27 cm



> gﬁﬁmiﬁwmmgmmﬂuuﬁu (PILE FOOTING) ACI-Ultimate Design
> TAFIUIMN (Footing_Name) => F1

8) aginnzuaduwdnuazuumieaing (Design Summary)

Section x-x: Top bar => 4-DB12@16.7 cm > 50%Asmin => OK
Bottom bar => 4-DB16@16.7 cm > Asxx (Bending), > Asxx (Bonding), > Asmin => OK
Section y-y: Top bar => 4-DB12@16.7 cm > 50%Asmin => OK

Bottom bar => 4-DB16@16.7 cm > Asyy (Bending), > Asyy (Bonding), > Asmin => OK
Additional tied bar => not specified

ﬂ?‘mﬁmi’@ﬁﬁw: Steel weight =21 kg
Concrete volume = 0.22 cu.m
Steel / Concrete = 95 kg/cu.m

F1

4-DB16@16.7 cm |

STEEL (section x-x, 0.6 m)

F1

4-DB16@16.7 cm

STEEL (section y-y, 0.6 m)



> gﬁﬁmiﬁwmmgmmﬂuuﬁu (PILE FOOTING) ACI-Ultimate Design
> TAFIUIMN (Footing_Name) => F1

06 — 4-DB12
/
/
4-DB12
06
Top Bar F1
06 4-DB16
4-DB16
06

Bottom Bar F1



> gﬁﬁmiﬁwmmgmmﬂuuﬁu (PILE FOOTING) ACI-Ultimate Design
> TAFIUIMN (Footing_Name) => F1

> Pile Coordinate Data

Pilet X-Coor Y-Coor

(m)

(m)

1 0.000

0.000

0.60

060

udawidn (Piling Plan)
F1




> ULTIMATE DESIGN OF RC COLUMN SECTION by ACI-Strength Method

Es = 2,040,000 ksc Ec = 200,056 ksc n =10
Fc'=173 ksc Fy = 3,000 ksc

Column BxD)=30x30cm d'=5cm Ag=900cm”2  Length =3 m (fix - fix)
Pu=5ton Mu = 2 ton-m Reduction Factor = 1.000
Load Factor=1.5
Steel required = 9.00 sq.cm p =1.00% Stress Ratio = 0.849
Steel selected = 12.06 sq.cm p=1.34% Stress Ratio = 0.735 Safety Factor = 1.36
Stirrup Spacing (cm) : RB6=26 RB9=26 RB12=26 DB10=26

Po = J[0.85Fc™*(Ag-Ast)+Fy*Ast]

@ =065 (ACI318-2002, 05)

Pa =0.8"Po

cb =6120*d / (Fy+6120) ab = 0.85*(ch)

Po =108t cb=16.8 cm ab=14.3cm

Pa=86.7t Ma=26tm ea=3.0cm

Pb=409t Mb=56tm eb=136cm

Pn (1) INTERACTION DIAGRAM, @& =0.65
©30x30, p = 1.34%, Fc' 173, Fy 3000

108! Safety Factor = 1.36
6-DB16 = 12.06 (1.34%)
87 .. (2.6, 86.7)
Stirrup
RB9 @ 15
(5.6, 40.9)
0.1Fc'Ag 4.2, 15.6) Col 30 x 30

Mn (t-m)



| Project] |Ovwner]
|Building| IEngineer]
ILocation] [Date]

DESIGN RC. SLAB ON GRADE: Westergaard's Method

| L.Data For Design | | 1l.stress Due to Design Thickness |
I.1.8hort Span(8.) 500 m OK.! 2.1.Radius of Relative R83.62 o,
1.2.Long Span(L.) 800  m. OK. 2.2.Check Thickness 15.70 om.
[.3.Live Load{LL.) 600.00 kg./m..2 2.3.Inter Loading(ft]) 13.46  ksc. OK.!
1.4. Type of Subgrade B S+ Sily+Clay 2.4 .Edge Loading(ft2) 21.00  kse. OK.!
1.5.K of Subgrade 277 k_g.lcm.3 | 1LRequired Min. Temp. Steel |
1.6.Req. Thickness(t.) 17.14  om. 3.1.8hort 8pan(Ass) 1.50 cm.z.«"m.
1.7.Design Thickness 20,00  om. OK! 3.2 Long 8pan{Asl) 240 Cm-zfm.-

Table of Reinforcement For Selection

Side of Bar Size Area/Bar Required Design Spacing

Slab (mm.) (cm.2) (bars/m.)  (bars/m.) &rim.)
6 0.2% 8.48 9 0.110
Short(8) 9 0.64 3577 4 0.250
& 12 1.13 2.12 4 0.250
Long(L) 16 2.01 1.19 4 0.250
20 3.14 0.76 4 0.250
[ Selection 6 mm. @ 0.11 m. 1
el RE6mm. @ 0.1 m# hudamandimunedn)
— Aasnianu 3-5 o, < 73
_i___t_— 20 om.
1319 1-2.50 em. (H1017
daudeaiuduaziandu)
RB6mm. @ 0.11 mi#
:ﬁﬂ:ﬁ.lﬁlmh






