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578M15uAlYIUINgIUIIN FH-1 (GL. A2) : 80x80x80 cm

Proj. No.:
PROJECT : AUDASAEIFINTIUAIENS U INeNaaeuniunsilsnl SHT. NO. 1 OF 1
SUBJECT : Footing 1 Pile FILE :
DES.B’ CHK. BY: APP. BY: DATE :
FOOTING NO. : F1A
1 Material Properties :
Concrete Steel
Sec.8.5.1 Comp. Strength (fc") = 240 KSC Yeild Strength(main) (fy) = 4000 KSC
Unit Weigth ,(w,) = 2400 kg/m’ Yeild Strength(strir.) (fvy) - 2400 KsC
Elas. Modulus (Ec) = 233928 KSC Elas. Modulus (Es) = 2100000 KSC
Sec.10.2.7] 2 Design Parameters :
By = 0.650 D¢ = 0.75
3 Pile and Pile Cap Dimension :
Pile : Footing :
Shape of Pile [-Section Width (L) = 80 cm
Type of Pile PC. Pile Length (B) = 80 cm
Size of Pile a = 35 cm Gross Area, Ag = 6400 cm?
b = 35 cm B of Footing = 73.8 cm
Hf of Footing = 70 cn say 80 cm
Edge Distance, ed = 40 cb < 1*Max(a,b) = 35 cm =--- 0K
Loading :
Pile Capacity(Service Load) = 60000 Kg
Factor Load = 2.50
Pile Capacity(UIt. Load) = 150000 Kg
Dimension and Reinforcing Bar Arrangement :
Covering, cov = 7.5 mm Astyi, = 0.01%Ag = 64 cm?
Hor.Bars 8 - DB20mm AStya = 0.08%Ag = 512 em?
Ver.Bars 12 - DB20mm Astorova = 62.8 cm?
Reinf. Steel Area, Ast = 9.00 cm?
Pile Cap Capacity
Pn = 0.80*[0.85fc™*(Ag-Ast)+fyAst] = 1235 Tons > Pu = 150 Tons ---- OK
Special Reinforcement on Top of Pile
Min. Reinfocement 0.0015
Asmin = 9.6 cm?
USE 9- DB12mm.
ASprovd = 10.18 em? > Asmin = 9.6 em? ---- 0K
L= 80 cm P [
12 - DB20mm.
, ed = 40 cm 1\ Stir. 8 - DB20mm
b_‘_é)' o ] e | 9
. L
E 9-  DBL2mm. B} |
S \ \ ; PC Wire
. ] 1o ]
3 /
35
0 «—— Lean Concrete
o X | «—— Compacted Sand
4————  PCPile
-

I-Section 35
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SECTION FH=9

SCALE

1:50

COMPACTED SAND Thk. 0.10m.
COMPACTED EXISTING GROUND
PC.DRIVEN PILE

9-T 0.35x0.35x28.00m.

SAFE LOAD 60 TONS/PILE

F3. = 2.5

DB2580.20m.
220825

=-—LEAN CONCRETE Thk. 0.05m.
#=—COMPACTED SAND Thk, 0.10m.
RETCOMPACTED EXISTING GROUND
PC.DRIVEN PILE

10—-T 0.35x0.35x28.00m.
SAFE LOAD 60 TONS/PILE
FS. = 2.5

SECTION FH—10A

SCALE 1:50
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Tasams : desfrusnlfubanguameanimnssumand siinmaniiusiunsilsa fussiaing dineawing Swdauasnn
SUBJEC FUTIN FH-9 2§ HGLD-5) 8 PILE. Page 1 /1
Pile |Footing| WCB.Az ) Piler Denviation o
Actual Co-ordinate Design Co-ordinate Difference ] asl Wy &
No. | Type Q5 | Ch waulai (m) ¥ ity
129.0053 N E N E N E | {Asis X} |iAxis Y) _/[X“P{"]
ALY 116.750 126750 116633 126832 0.083 0082 0083 o00m| 0T
254 16.750 127800 116,868 127898 0118|  ooee|  ons| o] 0453
A5S 116.750 128850 168 128066 0144 0vE[ 0144 n.1*s| 0.185
a58 | FHO 115,700 126750 15778 126068 oo7s| o8| oors| 02| 02w
AGT |GLDE 115.700 127800 115.786 127895 0.086 00| 008s| 0085 0128 0075 Mat OK. - I.MI%Nn!J!N
A 115.700 128850 115.786 128912 0.086 002 0088 O00s2| 0108
A5 114,650 126750 4720 126768 ooeo| ome|  ooeo| oo oos
Ak 114 650 127800 114.73%6 127862 0.086 002 0088 O00s2| 0108
A1 114 650 128850 114,74 128905 0.070 0055 0070 0055 0089
HAFNGY Hfe| +00o| +0082| +0080) 0133
Aamssiud Thdu
Tasams : feghausnlfinlyanduamspnsinanssusndnd irfinmaefuatunsilsn fuseaning suneassimé Snrdaurnnun
SUBIEC FTUTIN FH-10A #NATS HIGLE-5) 10 PILE. Page 1 /1
Pie |Footing| WCBAz ) ) ] File Deviation . e]
Actual Co-ordinate Design Co-ordinate Differance i UM Re
No. | Type os | cn wdi) | | uite ark
1200053 N E N E N E | ias X)iauis vi| fpesvy)
A5 112900 126750 113,050 126812 0is0|  oose| oam| oom| 0iE2
AT4 112900 127500 112.08 127.884 ooes|  oosd| oom| oom| 0az2
AT3 112900 128850 113017 12893 0i17|  ooss| o1v7| oom| 01es
ATE | FH104 112000 126225 112.118 126312 oi1g|  ooer| 01wl oom| oae7
. 2 772 0121 .
ATT |GLES 112000 121275 11241 127323 01| os| oa1| oo s LK . .
ATE 112000 128325 12937 128435 | ool oiw| oaw| oame
T8 112000 120375 112036 120,408 oms| oom| oowm| oom| nios
a6z 111,100 126750 111220 126824 1] oon| oim| eor| ot
A1 111.100 127800 1m21v 127832 nar 0032 01 ‘I'|'| ooz 0121
480 111.100 128850 111136 126903 nose]  ooss| oos] oos| oi1e
unruay w10s] snosa| e0106| soom| 0z
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Project 21A13AMEIAINTINAEAT NI INENRBAUATUNTITIRN
Owner
Location 6NUA adAsnE d1Lna asnsne Feniauasuen

&2 \12 13/‘

14

X

23

31

\33 \34

24

L 4

-X31 +X34

vy (+)

Pm,n = V/N £ (My.dx / £d°x)+ (Mx.dy / 2d’y)

fguudAgrulunisAruio

1) Pm.n = us9nauuIEIZaoumd  meud n

2) V= usoluumnde

3) N = unuduovua

4) dx = svmraaunu Y'ldeuwwy X Sefvamaenidy  fdameldmounu X dlunn
5) dy = swmraiawau X lewuwwr Y &sAvamisiendy  fivavmglumouny Y iluwan

6) Mx = Tuusisauwnu X Gvaneldmounu Y idluiin
7) My = Tuwmussauuny Y ddameldmeuau X dluun
8) Idx° = WRTINUAVILAY X ANAIRY 2 WA INGIU
9) Idy’ = WRNUUASTY Y HAMA9 2 AILEINNGIU




Project 21A15AUTIAINTINATRAT NAD. Date
Owner Footing no. FH.-S
Location 21s H(GLD-5) Floor
0.35
N 1.05 b >
. 1.05 :
0.35; 11 12 13
v 435.00 tons yd
N 9 nos 1.05
ex 0.092 m bt 23 23
ey 0.090 m 2.10
J(eX + ey?) 0.129 m 1.05 X (N)
2 2
de2 6.82 m 31 32 33
>dy 7.05 m* 0.35
Mx = V.ey 38.96 t-m e
/
My = V.ex -40.17 t-m Y (E)
2.80
3YAAINVAULE
Pm,n =V/N + (My.dx / £d°x)+(Mx+.dy / Ed
P'l dX dy Cdx Cdy m,n /N + (My.dx / )+(Mx+.dy / zv)
11 -0.967 -1.132 47.774
12 0.118 -1.148 41.295
13 1.194 -1.166 34.859
21 -0.972 -0.218 52.853
22 0.086 -0.095 47.302
23 1.136 -0.062 41.301
31 -0.970 1.032 59.748
32 0.086 0.988 53.286
33 1.120 0.995 47.235




Project

21ATAALIAINTIUATRAT UAD.

Date

Owner Footing no. FH.-S
Location 2115 H (GLD-5) Floor
-
pile no. P/n X Y dx’' dy’ (Mx.dy/2d’) (My.dx / 2d’%) P’
( ton /pile (m) (m) (cm) (cm)
11 48.33 -1.05 -1.05 8.30 8.20 -6.255 5.665 47.774
12 48.33 0.00 -1.05 11.80 9.80 -6.343 -0.695 41.295
13 48.33 1.05 -1.05 1440 11.60 -6.443 -7.032 34.859
21 48.33 -1.05  0.00 7.80 21.80 -1.205 5.724 52.853
22 48.33 0.00 0.00 8.60 9.50 -0.525 -0.506 47.302
23 48.33 1.05  0.00 8.60 6.20 -0.343 -6.690 41,301
31 48.33 -1.05  1.05 8.00 1.80 5.702 5.713 59.748
32 48.33 0.00 1.05 8.60 6.20 5.459 -0.506 53.286
33 48.33 1.05 1.05 7.00 5.50 5.498 -6.596 47.235
sx? Zy2 ex ey
6.615  6.62 9.23 8.96
AaNRFIUIIN
AUNALEIRALUA 0.60 X 0.60 m.
ANUUUIFIUSIN 1.20 m.
EHIEAL Y 0.07 m.
F2EvlsrANEHA dl 113 d2 1.11 m.
LMANLEINSIUTIA MX 18DB25 (AS = 88.36 cm2)
IMaNLETUgIUTIA My 18DB25 (AS = 88.36 cm2 )
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SHEAR & MOMENT DIAGRAM

289 m

2.892 m

2.89 m

2.892 m




PUNCHING SHEAR RATIOS <1.... OK

2.89m

| 2601 4725 *.26[}1

28m
2.892 m
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DESIGN REBAR
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2.892 m




3. CHECK OF STABILITY
3.1 CHECK OF PILE REACTION (Uni-Axial)

311 Formula

# if footing i checked in Buoyancy ZFz means ZFz- Fb
IFz |, EMy*X __IFz | EMxXY

- Uni Axial - Fx =2 2 ey R ST T v

- Rlu= M Rotrax, Ry m=]
- =Min[0, Rmn, Rymn]

-Ru<Wa = 0Ok
. _ (= , E 1‘.'!
b Horizontal - Hmax = M I-rlfp H < Ha -=0K

o Uplift - Uf < Us -=0K
Ver. /K. =Vertical / Uplift

3.1.2 Checkof Vertical & Uplift Reaction

FtMame | Np(EA) FI {rmm) Fww (mm) BXi* (i) Y (m)

FH-2 =] 2800 2800 6.46 885

Linit( tonf )

FtName | LComb. Pile R v R e Ru uf Ra Ua Result

FH-5 1 FHC- 35 sl o8 1es e 58,145 0 80 10 oK

- Dir 57642 44182

3.1.3 Check Of Horizontal Reaction

FtName | LComb. Pile Hmax (tonf) Ha (tonf) Result
2 Ok

FH-9 1 PHC- 35 0




4. DESIGN OF FOOTING
4.1 DESIGN MOMENT AND SHEAR FORCE

Footing design is in accordance with unltimate strength method at footing bottom.
Calculated total pier load as

Q= 1Fz - Self Weight Factor x (Soil Weight + Footing Weight)
Ft.Name : Footing Name , Sec.Name : Strip Name for Footing Reinforcement Designh

Dir. : Direction , L.Comb. : Load Combination Index , Slor Sw : Strip X or Y width

4.1.1 Data Unit{ mm _ tonf , tonf-m )
Ft.Name | SecNa | pir, L.Comb. Fl or Fw Slor Sw XFz M IQ
FH-9 @ 51 X 2 2800.00 2800.00 642765 -57.59 611.154
S1 Y 2 2800.00 2800.00 642.765 59.328 611.154

4.1.2 Design Parameters

Yield Strength - D9~ D16 : 1,1, D19~:f2

f_cl: Clear Cover for edge of footing reinforcement

f_clt: Clear Cover for top of footing reinforcement

fp_clb : Clear Cover for bottom of footing reinforcement (Pile Foundation)

Loc. : Location of Critical Point from left side of footing

Unit(kgf/cm?, mm)

¢(Flexure) o({Shear) f'c fiy1 fy2 f_cl f_clt fp_clb

9 .85 240.00 3000.00 4000.00 75.0 75.0 130.0

4.2 REQUIRED REINFORCEMENT
4.2.1 Reinforcement Formula
- Shrinkage and temperature reinforcement —-ACICODE 7.12.2
As =z =facb-h | fac = following

Area of shrinkage and temperature reinforcement shall provide at least the following ratio
of reinforcement area to gross concrete area, but not less than 0.0014
(a) Slabs where Grade 40 or 50 deformed bars are USed ... e 0.0020
(b) Slabs where Grade 60 deformed bars or welded wire reinforcementare used........................ 0.0018
(c) Slabs where reinforcement with yield stress exeeding 60,000 psi measured at a yield 0.0018 x 60,000

strain of 0.35 percent is used

- Reqguired Reinforcement by Analysis
AszAs;

- At every section of flexural members where tensile reinforcement is required
As>As; = As;  — ACIEqg(10-3)

- The requirements of Eq (10-3) need not be applied, if every section As provided is

at least one -third greater then that required by analysis -—- ACICODE 10.5.3

AS) = pegb-d
As3 = 1.333 puegbd
As, = %-b-d

3k
Moy
f\f

As; =

Asmax = 0.75 py -b-d
086, 00031,
pe = D891 P 0 008 X E, +1,




Selected As = Max { As , Asy, Min { Asy, Max ( Ass ,Ass ) ) )
If Selected As < Using As < Asmax , then OK!!

Note : The reinforcement is calculated bases on the maximum moment under the foundation in each direction.
But, the 180", 'OCT', '"HEX', 'COMB', 'TANK1' foundations are calaulated as face pier
Where,

Mu

Rn=w ,0=.9 ,preg=

0g5fck [ 2Rn
fy X( - '0.85fck)

4.2.2 Check of Footing Reinforcement

(® Footing Name : FH-9

- X direction (Unit Width)

GroupType : Mat_Foundation

Sec.Nam L.Comb. Using Bar (mm) Loc. (m) Width b (m) d {cm) As (cm?)
o 2 top Not Used 1.400 1.000 112.500 0.000
2 betom 6.42-D25 @ 155.88 1.100 1.000 105.750 31514
Sec.Nam L.Comb. Mu (tonf-m) Rn p.Req
2 top - - -
S1
2 bottom 55.701 5.534 0.0014
Sec.Nam L.Comb. Asi{cm?) Ass{cm?) Ass(cm?) Asyfcm’) Ass{cm’) | Asmax(cm’)
o 2 top - - - - - -
2 bottom 21.600 14.835 18.776 37.175 32.580 323.202
Sec.Nam L.Comb. Using As{cm?) Select As(cm’) Result
2 top - - -
S1
2 bottom 31514 21.600 OK
- ¥ direction (Unit Width)
Sec.Nam L.Comb. Using Bar (mm) Loc. (m) Width b (m) d {cm) As (cm?)
s 2 top Net Used 1.400 1.000 110.000 0.000
2 botom 6.42- D25 @ 155.88 1400 1.000 103.250 31514
Sec.Nam L.Comb. Mu (tonf-m) Rn p.Req
2 to - - -
S1 P
2 bottom 57.999 6.045 0.0015
Sec.Nam L.Comb. Asi(cm?) Asy{cm’) Ass(cm’) Ass(cm’) Ass{cm’) | Asmax(cm’)
o 2 top - - - - - -
2 bottom 21.600 15.842 21118 36.296 31.808 315.650
Sec.Nam L.Comb. Using As(cm’) Select As(cm’) Result
2 top - - .
S1
2 bottom 31514 21.600 OK




44 TWO WAY SHEAR FORCE

4.4.1 Two-Way Shear Formula
Wu = Fz . Shade Ratio
(@) 6V =.85-2-(1+2/p,) [Ty b,-d (eq 11-33) <- Vel
(b) §V=.85.2.(1+q.d/2by) i by.d (eq11-34) <-Ve2
(€) §Vi=85.4 Iy b,-d (eq 11-35) <-Vc3
pVe=Min(p Ve, 9 V. o V) ACI 318-05 CODE 11.12.2.1
Vu=¢ V., then OK
where
B = rafio of long side to short side of the column, concentrated load or reaction area
o = 40 for interior colimns
= 30 for edge columns
= 20 for corner columns

b, = perimeter of critical section
Footing Area - Punching Area
Footing Area

Shade Ratio =

4.4.2 Check of Two-WayShear

Ft.Name FH-9 | Punching Area 27473.060 cm?

| 2800 ‘ Pr.Name 1| Pile effect 7.396/9
T Shape Rectangle | ¢ Ve 1468 798 tonf
e L.Comb. 2§ Ve2 2051.443 tonf

% . Pl 600 mm | ¢ V3 979.199 tonf
1 Pw 600 mm | ¢ Ve 979.199 tonf

| bo/d 6630/1057.5 mm | Vi 502.214 tonf
pelas 1/40 | Result OK

4.5 PILE PUNCHING SHEAR FORCE

4.5.1 Pile Punching Shear Formula

Vu = 3Fz - Shade Ratio
(@ ¢Ve=85:2-(1+2p) | fu b.-d (eq11-33) < Vel
b)Y pVe=85.2.(1+x d/2b) [fx b,od (eq11-34) < Vec2
(©) §Vie=85.4[F b,.d (eq 11-35) <« Vc3
o Ve =Min(o Ve, ¢ Viz, § V) ACI318-05 CODE 11.12.2.1
Vu = ¢ V., then OK
where
B = ratio of long side to short side ofthe column, concentrated load or reaction area
o= = 40 for interior colimns
= 30 for edge columns
= 20 for corner columns

b, = perimeter of critical section
Footing Area - Punching Area
Footing Area

Shade Ratio =




4.5.2 Checkof Pile Punching Shear

FtName FH-9 | Punching Area 18429790 om’
. 500 " Pile No. 1|pclas 1/20
T i Shape Square | § Vel €17 780 tonf
i ’ L.Comb. 2| #\c2 DB 842 tonf
E & 3 PileMame PHC- 25 | § We3 411 840 tonf
s = Diameter 350mm | § Ve 411 840 torf
L - TN bo 2Z728.51mm | \u 20 818 tonf
d 1057.5mm | Result OK
Faoting | Pier |

Iy rebar

Array Type

r—Top Bar

®) (Y]
Size |09 ~||D3 ']
& Number I 0 0ea
(" Spacing | 0 0 mm

~ Bottom Bar
[l i)
Size ID25 v||D25 v
& Number 18 18 ea
¢ Spacing 15588 15582 mm

[~ Display rebar separately (footing/pedestal)

Save as Pier] [ Save ][ Close ]
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Project 21AITANLEIFIATIUFAIANT UAD, Date
Owner Footing no. FH-10A
Location 21913 H (GL, E-5 Floor
0.60
\ 1.58 Ve
! 1.05 |
Q.35 A T 12 13
Vv 475.00 tons AN 053,
N 10 nos 0.90 < ; /\
ex 0.067 m , IR 2NN | ‘ 23 2 \_
ey 0.121m 1.
/(ex* +ey’)  0.138 m 0.90 X (N)
>dx? 11.17 m’ /
zdy? 5.16 m’ 0.35 1 i >
Mx = V.ey 57.38 t-m
My = V.ex  -31.78 t-m / Y (E)
4.20
SLHLANUAULEN
p dx dy o cdy |PMN = VIN + (My.dx / £d>)+(Mx+.dy / =d%)
11 -0.988  -1.050 38.625
12 0.084 -1.022 35.889
13 1.136 -1.045 32.641
21 -1.488 -0.110 50.507
22 -0.477  -0.111 47.621
23 0.635 -0.137 44.170
24 1.608 -0.098 41.837
31 -1.501 0.780 60.448
32 0.032 0.783 56.122
33 1.103 0.802 53.288




Project
Owner

| 2NATAULIAIATIUFAERS WA,

Location |21a15 H ( GL, E-5

Date

Footing no, FH-10A

Floor

pleno.  P/n X Y dx' dy'  (Mxdy/ZdY) (My.dx/3dx) P

(ton /pile  (m) (m) (cm) (cm)
11 47.50 -1.05 -0.90 6.20 15.00 -11.684 2.810 38.63
12 47.50 0.00 -0.90 8.40 12.20 -11.373 -0.239 35.89
13 47.50 1.05 -0.90 8.60 14.50 -11.628 -3.230 32.64
21 47.50 -1.58 0.00 8.70 11.00 -1.224 4,231 50.51
22 47.50 -0.53 0.00 4.80 11.10 -1.235 1.356 47.62
23 47.50 0.53 0.00 11.00 13.70 -1.524 -1.806 44.17
24 47.50 1.58 0.00 3.30 9.80 -1.091 -4.573 41.84
31 47.50 -1.58 0.90 7.40 12.00 8.680 4.268 60.45
32 47.50 0.00 0.90 3.20 11.70 8.713 -0.061 56.12
33 47.50 1.05 0.90 5.30 9.80 8.924 -3.137 53.29

)3 Zyz ex ey
11.30 4.86 6.69 12.08
20RYAFIUIIN

NALEINAN 0.60 X 0.60 m.

ANUNNFIUTIA 1.20 m.

FELUN 0.07 m.

seailsed@nina di 1.13 d2 L1 m.

IMAnLEBUFIUTIN MX 22 DB 25 (AS = 107.99 cm2 )

wanLadugIusIn My 20 DB 25 ( AS = 98.17 cm2)
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3. CHECK OF STABILITY
2.1 CHECK OF PILE REACTION (Uni-Axial)

31.1 Formula

4 if footing is chedied in Buoyancy ZFz means ZFz- Fb
EFz | EMyrX __IFz | EhbekY

Np = ITXi ¥= Np = I¥I
- Ru= M=t Ptz , Ry max ]
- I =Min[0, Fatmn, Rymn]

- Uni Axial : Rx =

-Ru=Vva -= 0K
b. Horizontal - Himax =2 Tfp W he oK

c. Uplift - Uf < Ua -» 0K
Ver. / Uf. =Vertical / Uplift

3.1.2 Check of Vertical & Uplift Reaction
FtHame | Np{EA) Fl {rmm) Fw [mm) i () i (m)
Fz 10 3860 2500 982 &8
Linit{ torf )
FtName | LComb. Pile R wa R e Ru uf Ra Ua Result
HDir 50,808 41157
Fz 1 PHC- 25 or pr— pyp— 55,586 i] &0 10 Ok
31.3 Check Of Horizontal Reaction
FLtHame | L.Comb. Pile Hmax (tonf) Ha (tonf) Result
Fz 1 PHC - 25 3] 2 OK




4. DESIGN OF FOOTING
4.1 DESIGN MOMENT AND SHEAR FORCE

Footing design is in accordance with unitimate strength method at footing bottom.
Calculated total pier load as

£Q = rFz - Self Weight Factor x (Seil Weight + Footing Weight)
Ft.Name : Footing Name , Sec.Name : Strip Name for Footing Reinforcement Design
Dir. : Direction , L.Comb. : Load Combination Index , Slor Sw : Strip X or Y width

4.1.1 Data Unit( mm  tonf , tonf-m )
Ft.Name | Sec.Na | pjr, L.Comb. Fl or Fw Sl or Sw IFz M pie]
F2 @ 51 X 2 3960.00 2500.00 643713 -43.00 611.154
51 Y 2 2500.00 3960.00 643713 74.220 611.154
4.1.2 Design Parameters
Yield Strength - D8 ~ D16 :f,1, D19~ 12
f_cl: Clear Cover for edge of footing reinforcement
f_clt: Clear Cover for top of footing reinforcement
fp_clb : Clear Cover for bottom of footing reinforcement (Pile Foundation)
Loc. : Location of Critical Point from left side of footing
Unit(kgf/cm? mm)
¢(Flexure) o(Shear) f'c fy1 fy2 f_cl f_clt fp_clb
9 .85 240.00 3000.00 4000.00 75.0 75.0 130.0
4.2 REQUIRED REINFORCEMENT
4.2.1 Reinforcement Formula
- Shrinkage and temperature reinforcement —- ACICODE 7.12.2
As z=facb-h | fac = following
Area of shrinkage and temperature reinforcement shall provide at least the following ratio
of reinforcement area to gross concrete area, but not less than 0.0014
(a) Slabs where Grade 40 or 50 deformed bars @are USed ... 0.0020
(b) Slabs where Grade 860 deformed bars or welded wire reinforcement are Used........c.ccoovevivevr e, 0.0018
(c) Slabs where reinforcement with yield stress exeeding 60,000 psi measured at a yield 0.0018 ¥ 60,000

strain of 035 percentiS USEd ...

- Required Reinforcement by Analysis
As = As,

- At every section of flexural members where tensile reinforcement is required
AszAs;>As, -— ACIEqQ(10-3)

- The requirements of Eq (10-3) need not be applied, if every section As provided is

at least one -third greater then that required by analysis -— ACICODE 105.3

AS; = puegbed
Asy = 1.333 p.eyebed
As, = %-b-d

& }{E.b.d

AS5 =

ASmax = 0.75 py -b-d
_ fu  0.003xE.
po = 0.85X[31 Xfx 0.003 E, +fy




Selected As = Max ( As, , Asy, Min ( Asy, Max{As;  Ass ) ) )
If Selected As < Using As < Asmax, then OK!!

Note : The reinforcement is calculated bases on the maximum moment under the foundation in each direction.
But, the 1SO', 'OCT", 'HEX', 'COME' , 'TANK1' foundations are calaulated as face pier
Where,

Rn =

M
b

u
b ,0=.9  preg=

086ick [ 2R
fy X( - '0.85fck)

4.2.2 Check of Footing Reinforcement

() Footing Name : F2  GroupType : Irregular

- X direction (Unit Width)
Sec.Nam L.Comb. Using Bar {mm) Loc.(m}) | Width b (m) d (cm) As (cm’)
o 2 top Not Used 1.980 1.000 112,500 0.000
2 botom 894-D25@ 111.9 2.280 1.000 105.750 43.884
Sec.Nam L.Comb. MU (tonf-m) Rn p.Req
2 top - - -
S
2 bottom 77.622 7.712 0.0020
Sec.Nam L.Comb. Asqy(cm?) Asy{cm?) Asz(cm?) Asi{cm?) Asg(cm’) | Asmax(cm’)
s 2 top - - - - - -
2 bottom 21.600 20.790 27.713 37.175 32,580 323.292
Sec.Nam L.Comb. Using As(cm?) Select As(cm’) Result
2 top - - .
s
2 bottom 43,884 27.713 OK
- Y direction (Unit Width)
Sec.Nam L.Comb. Using Bar (mm) Loc. (m) Width b (m) d (cm) As (cm?)
N 2 top Not Used 1.250 1.000 110.000 0.000
2 botom | 4.99- D25 @ 200.53 0.950 1.000 103.250 24.495
Sec.Nam L.Comb. MU (tonf-m) Rn p.Req
2 to - - -
s P
2 bottom 31.746 3.309 0.0008
Sec.Nam L.Comb. Asi(cm?) As;{cm’) Asy(cm’) As,{em’) Ass(cm’) | Asmax(cm’)
s 2 top - - - - - -
2 bottom 21.600 8.611 11.479 36.296 31.809 315.650
Sec.Nam L.Comb. Using As{cm’) Select As(cm’) Result
2 top - - .
s
2 bottom 24,495 21.600 OK




4.4 TWO WAY SHEAR FORCE

4.41 Two-Way Shear Formula
Vu = £Fz - Shade Ratio
(@) pVy=.85.2.(1+2/p) [Ty b,-d (eq 11-33) <-Vci
(b) V=852 (1+0d/2b,) [Ty by-d (eq11-34) <-Ve2
(€) $V=.85.4 [Ty by-d {egq 11-35) < V3
pVC=Min(¢ Vr, o Ve, ¢ Vea) ACI 318-05 CODE 11.12.2.1
Vuz=¢ V., then OK
where
p = ratio of long side to short side of the column, concentrated load or reaction area
o = 40 for interior colimns
= 30for edge columns
= 20 for corner columns

b, = perimeter of critical section
Footing Area - Punching Area
Footing Area

Shade Ratio =

4.4.2 Check of Two-WayShear

Ft.Name F2 | Punching Area 27473.060 cm?

Pr.Name 2 | Pile effect 7.277110

Shape Rectangle | ¢ Vi1 1468.798 tonf

§ L.Comb. 2\ pVe2 2051.443 tonf

% 83: Pl 600 mm | ¢ Vc3 979.199 tonf
- Pw 600 mm | $ Vi 979.199 tonf
bo/d 6630 /1057.5 mm | Vu 444.745 tonf

Bcfas 1/40 | Result OK

4.5 PILE PUNCHING SHEAR FORCE

4.5.1 Pile Punching Shear Formula

Vu =ZFz . Shade Ratio
@ oVe= 85-2.(1+2p) [fu bo-d (eq 11-33) = Vel
(b) §Ve=85.2.(1+c.d/2b) [fu bo-d (eq11-34) < Ve2
(€) ¢Va=.85.4[f b,-d (eq 11-35) < V3
oVe=Min{p Vo, 0 Vez, ¢ V) AC1318-05 CODE 11.12.21
Vu= ¢ V., then OK
where
B = ratio of long side to short side ofthe column, concentrated load or reaction area
o: = 40 for interior colimns
= 30 for edge columns
= 20 for corner columns

b, = perimeter of critical section
Footing Area - Punching Area
Footing Area

Shade Ratio =




4.5.2 Checkof Pile Punching Shear

FtName FZ | Punching Area 24538 TR0 o’
Pile Ho. 3| Beclas 1/20
Shape Squars | § Vil 748031 torf
7 L.Comb. 2| V2 1022.589 tonf
E n-i: PileName FHC - 235 | g Vic3 497 354 tonf
. Diameter 380mm | § Vi 487 354 tonf
bo 22387 51mm | Vi 825325 tonf
d 1057.5mm | Result oK
Footing | Pier I

o

y spacing
—

Array Type

] ()
Size D3 "‘ D3 ¥
& Number 0 0 ea
(" Spacing 0 0 mm

Bottom Bar
&) ¥)
Size D25 vl D25 v
#* Number 22 20 ea
111.9 200.53 mm

" Spacing

[~ Display rebar separately (footing/pedestalf

” Save as Pierl ’ Save ]’ Close ]
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