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2. Design Criteria
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- AISC/ASD 360- 2010 : Specification for Structural Steel Buildings
- ASCE 7-2010 : Minimum Design Loads For Buildings and Other Structures
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Mo Name Active Type Description
1| gbCBA1 Activ Audd ()
2| gLCB2 Activ Audd (D) + L
3| STL EMN | Activ Envelope Steel Strength Envelope
4 | gbCB3 Activ Audd 140 + 1_7(L)
5] gbCB4 Activ Audd D+ (L)
5| RC EMNW | Activ Envelope Concrete Strength Envelope
7| RC ENW | Activ Envelope Concrete Serviceability Envelog
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18N1TIRINBaNLLUY : DESIGN LOAD

Project 2IAFTSINETLIANWITIUUATIIUR U Date 9/18/2016 23:41
Owner  Jaihwvswedwnisssunau Floor Tower Crane ; TC-1
Location Engineer 31991 Anuunibus
CITY CRANE MC 120 : Independent Stationary Type ( Free standing = 24 m.)
12.65 45.00
22.50
7}/ K | 12.N
cat head 12 N
-
= |
L y l _:% 8 2.50$
P2 LA lg.24f | Slewine part P3 = 5.89
360 J_1\
PL  10.5 | \ P4min 1.20
i & S— —
0 ~
nic. Climbing frame
OUT OF SERVICE MOMENT :
Mpl = -132.83 tons-m
2.50 m/mast Mp2 = -27.68 tons-m
9 Mast=  6.84 Mp3 = 132.53 tons-m
Base Section = 0.85 25m -27.98 tons-m
( h = 2.50m)
IN SERVICE MOMENT :
P5 Mp4...=  54.00 tons-m
28.55 Mp4... =  96.00 tons-m
Pt = 56.63 l Moment Add Impact load 50%  144.00 tons-m
4)./L7
Py 9.0 Design Moment  145.00 tons-m
Weight of Footing 36.62 tons

Total Load on Footing; Pall 93.25 tons

NIC. Ballast & load = 74 tons
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dwiinnszvinda TOWER CRANE DL + LL

0
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Moment Mx 148 t-m
P Load % t
Impact Load 32 t

Liinan1sindounaansasiu SUPPORT

midas Gen
POST-PROCESSOR

DISPLACEMENT
RESULTANT

2.7
2.47
2.22
1.97
1.73
1.48
1.23
0.99
0.74
0.49
0.25
0.00

A A 0w

SCALEFACTOR=

3.7830E+001
CBall: STL ENV_S~

' A

X WX : 3646

‘ MIN : 43

’ ! FILE: NO_FDN
e UNIT: cm
Viig 3 DATE: 09/19/2016
o & VIEW-DIRECTION

b f
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REACTION FZ ( Design Shear 7.10 tons at Bracing )

midas Gen
POST-FROCESSOR

BEEACTION FORCE

FORCE—-Z

MIN. BREACTION
HODE= 5852
FZ: —-0.682

MR¥. BREACTION
HODE= 43
FZ: 26.22

CBall: STL ENV_S5S-~

MRH @ 43

MIN : 5852

FILE: HO FDN

TNIT: tont

DATE: 03/719/72016
WIEW-DIRECTION

% . 590

Y.

midas Gen
POST-FROCESSOR

BELCTION FORCE

FORCE-Z

MIN. RERCTIION
HODE= 5852
FZ: -0.62

Mn¥. RERCTIION
HODE= 43
FZ: Z8.22

CBall: S5TIL ENV_35~

MR : 43

MIN : 5852

FILE: NO_FDNM

THIT: tont

DATE: 03/713/72016
WIEW-DIRECTION

) 2




REACTION FY ( Design tension 8.30 T at Bracing )

midas Gen
POST-PROCESSOR

BREACTICON FORCE

FORCE-Y
MIN. BERCTION
HOLE= g8
FY: -6.45
MR¥. BEARCTICH

HODE= 5855
FY: g8.32

CBall: S5TL ENV_5~

MR : 5E55
MIN : 28
FILE: NO FDN
UNIT: tont

DATE: 08/19/72016
VIEW-DIRECTION




REACTION FX ( Design tension 4.80 T at Bracing )

midas Gen
POST-FREOCESSCR

REACTION FCORCE

FORCE-X
MIN. BREACTION
NODE= 5854
FE: -4.83

MR¥. BEACTICON
NOLE= g2
Fx: 2.9

-1

CBall: 5IL ENV 3~

MAY @ &
MIN : 5854
FILE: NO_FLN

TNIT: tonf
DATE: 09/19/201&

VIEW-DIRECTION

[ME L]

vd3anld ANCHOR ROD M24 mm L = 2icm

FZ - SHEAR max = 7.10 T/ 5.56 1.27 T4 ANCHOR ROD 4 - M24 / JOINT

FY — TENSILE max = 8.30 T/ 6.47 1.28 T4 ANCHOR ROD 4 - M24 / JOINT



Anchoring Systems =121

HIT-RE 500 with HAS-E anchor rod

Material

m Steel strength gracle 5.8 for M3 to M24 and 8.8 for M27 to M39 respectively,
galvanized at least 5 ym.

m Steel strength gracie 5.8 for M8 to M24 and 8.8 for M27 to M39 respectively,
hot dip galv. to 45 ym.

m Ad stainless steel for M3 to M39

Basic loading data (for a single ancher)
Recommended load, F.. (kN), non-cracked concrete at .y, cwe = 25 N/mm’”

M3 M10 | M12 | M16 | M20Q[ M24 Tz | mao | w3 | mss [ mag

i L]
RE 500 + HAS-E, HAS-E-F Tensile, e 78 1.8 [ 170 248 | 4490 647 H 79.2 | 104.0 | 1221 | 145.2 | 166.4
Shear, V. 58 8.0 [ 131 247 | 3860] 558 1171 1424 | 1774 | 208.2 | 250.4

- ] T
RE 500 + HAS-E-R Tensile, Ne. 8.8 1.9 | 170 | 248 44.9i 647 |y 636 | 772 | 963 | 113.0 | 135.9
Shear, Vi 6.3 100 | 146 | 27.7 | 433, 623 |p 458 | 556 | 694 [ 813 | 979

Remarks: i-
1) All the data paalies to no cdge distance, spacing and other infliences ———

2) For detail design method pleasc refer to Fantening Technalogy Manual

s19a:15eAN1SARAD Fram
Setting details ™
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Anchor size M8 MIC | M12 | M6 | M20 | Me4 | M27 | M30 | M33 | Mss | Ma9
anchor rod W/ g | MBXE07 [ 10x907 [0 107 et 20t 701 Meax210/ M T040/[36x270/ | M33x300/ | M3E330/ M30GE0!
fehor o s 14 21 28 38 a8 54 80 b 80 ) 100

AUIARBNATIU

mm

o Dol o g mml | 10 12 14 18 2 28 30 35 37 10 2

AURNIBIFIE oy | 85 95 15 | 130 | 175 215 | 250 280 | 310 | 340 | 370
h1 Hole depth

seteleiin mml | g 98 1o | 125 | 170 20 | 240 270 | 300 | 330 | 380
Nom Nom. anchor depth

AMNANARLNG AFRA
Pmin  Min. thickness mml | 110 120 4o | 170 | 220 270 | 300 30 | 380 | 410 450

of base meterial

ANMAgIRRTR T 14 2 28 38 18 54 60 70 80 a0 180
thix Max. fixture thickness  [mm]

ﬂummzmmmﬁmm rec 9 12 14 18 22 26 30 33 36 39 42
dr Clearance hole [mm] max 1 13 15 19 25 29 kil 36 38 41 43

waaAunasn Nm | 15 30 50 1o | 180 | 240 | 270 30 | 1200 | 1500 | 18c0
Tinst Tightening torque
Filling Yolume m | 4 5 10 15 3 85 71 124 | 140 | 160 180

1) the values for the maximuin fiture thickness arc only valid for the HAS anchor rod given in this table.
If other HAS rods are uscd, these values will change, (Example: HAS M12x100/128; tix = 128 mm)

112 Customer Service Hotline: 02 751 4123 | Hilti Center Rayong: 038 609 309 | Phuket: 076 522 752
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TOWER CRANE : Des
Pmax = -96 Tons include
Moment = 148 T-m
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Pile Reaction Table (Uni-Axial)

2400 Footing Name F1
Section Mams -
File Name 160BP
e L File Shape Cirde
5 '
P File Mumber BEA
g -n:' - *-; g -n:' Pile Diametar 1000 ram
g ,5_ m 0 :H; 2 LG Typs Stability
'] D D Crigin Pgint {0,0) mm
I 0 —— The Center of Gravity -265.1.-150.22) mm
= T2 - - T —— The Center of Pile - 1150,-14) mm
— - =N
E Ty s
LC 1, {10 SW+1.0DL+1.0LL+ 1.0} Unit {rmmtonf)
Pile Geometry U ni-Axial (Ver) Shear (Hor)
No. Name - - - - Ra Ua Ha
X b ¥-Dir. *-Diir. ¥ -Dir. “-Diir.

1000BFP -4300 B8G 1T3.68 16008 1] 1] 175 10 ]
2 1000BP -4300 2770 17368 1576 0 0 175 10 5
3 1000BFP -1800 aTTo 18214 16203 4] 1] 175 10 ]
4 1000BP 1800 aTTo 147.32 18203 /] 1] iT5 10 5
5 1000BFP -1800 B8G 18214 16008 1] 4] Fi:] 10 ]
3] 1000BP 1800 B85 147.32 G008 1] 0 iT5 10 5
T 1000BFP -1800 -3T70 18214 Ba82 4] 1] 175 10 ]
8 1000BP 1800 -ATT0 147.32 E632 1] 0 iT5 10 5




Title

Bending Moment Diagram

Foundation name

F1

Section name

All_2

Direction

Analysis Method

Conventional Rigid Method with reaction (Method 1)

2750
g
o
[]
o

9540
5700 |
=
oo,

o

F: It 1
T -1777.138 tonf 271549 tonf-m e oo
Hrea Contact Area Critical Point Metho 8} \72 |,‘i') 2
69.384 m? Critical Max Point =
G | al
el Vale Mubottor = 34.043 tonf-m , Mutop = -15.455 tonf-m
S S S S O O
oY oY o7 PR o N
s e LAt A L
=3 A _A. A
[Loading]
! [ tonf , tonfim ]
480.89 i : |
= 3 87677, 81947
[BM.D] [tonf-m]
774 ‘ |
-58.1
-38.7 | | |
194 + i : %154qj
g 4 225 -10.98 -06; o 3
194 = 3338 81 ‘
38.7 : ; 48081
58.1 | 66.62
774 | ! 7743 ‘
[B/L.M.D] [tonf-m /ft]
105 !
7.9
53 | | | |
26 | 3 | 182
o X 089 , 0491006, @
26 H | ‘ Y
! ! % 5034
53 |
| oe8 8.12
7.9 : ; '

10.5




I 8400
-
Shear Force Diagram
| 5600
Foundati Si Di i LiC D
oundation name F1 ection name A"_2 ( irection ‘ 2 8 ) 5
Analysis Method Rf% 3 1
alysis Metho Conventional Rigid Method with reaction (Method 1) g g ﬁ
o] o
[+2]
FT o 4777.138 tonf W 271,549 tonf-m ot 366.8167 m* G| oo
oy -2 -
— e L)
HArea 69384 m2 Contact Area Critical Point Method Criﬁcal MaX Point :—,_
Critical Yal
el vaks VU = -184.915 tonf
L S R (s} S L -
S ) o - Q-
Ty m@\g“' ot T e
A A A A B [mm]
[Loading]
[ tonf, tonfim ]
48089 : ‘
. | 67677 61947
[S.F.D] , ‘ ‘ [tonf]
3334 130943 | 31475 | ‘
| 24045 | | i 29512 237.25
250 W g0Ea 4 i
1667 : : : 1064
833 | | : ;
o 4. L1p7 1227127
833 -100 : :
-166.7 -184.9 ;
: L 2323
250 i 248.75
3334 :
[S/L.F.D] L [tonf/ft]
43 3 4218 : : : : 1
L3164 (] i ' 3243 | 3299 !
52.2 o 1236 2487
215 ;
10.7 : : 148
o N 0.22 002230,13 ;
107 | : :
215 .26.0 243
-32.2

-43




SUMMARY REPORT FOR FOUNDATION DESIGN

Project Information
Project Name PLAM_OIL
Strectrs Name TG

1. Check of Pile Reaction (Uni-Axial)

Ft.Hame | #LIC Pile Ru uf Ra Ua Result

Fi i 100BP 1736878 1] iTh (i oK
12 Check of Horizontal [Unit - o)
FtName | #L/IC Pile H Max Ha Result

F1 1 10008P 0 5 oK

2. DESIGN OF FOOTING
2.1 Check of Reinforcement

{Unit : .:mz:.
FtHame |Sec.Hame| #LIC ReqAs o omem T2 T — Result
F' ALZ{) 2 1T172 /10280 40840 /23359 OK 10K
AL 2 15120 /10080 15058 /23399 O | 0K
2.2 Check of One Way Shear (Urit - or
FtHame |Sec.Hame| #LIC o Vu Result
= ALZ{) i TIBTE 18451 OK
AL3D b T1454 17491 oK
2.3 Check of Two Way Shear (Urit - or
Ft.Name #UC | Ct Pr.Name e Vu Result
F1 i 18 1084224 124.171 OK
24 Check of Pile Punching (Unit o)
Ft.Hame #LUC | CtPLHame e Vu Result
F1 2z z 1124.250 23T 445 oK




5. DESIGN OF FOOTING
5.1 DESIGN MOMENT AND SHEAR FORCE

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

7Q = £Fz - Self Weight Factor x (Soil 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
9.1.1 Data Unit( mm , tonf , tonf-m )
Ft.Name |Sec.Nam | Dir, L.Comb. Fl or Fw Sl or Sw IFz EM IQ
F1@ All_2 2 5600.00 7450.00 1310.874 -357.29 1310.874
All_3 2 9540.00 7400.00 1310.874 -155.244 1310.874
5.1.2 Design Parameters
Yield Strength- D9 ~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/icm? mm)
o(Flexure) ¢(Shear) fc fy1 fy2 f cl f_clt fp_clb
0.9 0.85 240.00 3000.00 4000.00 75.0 75.0 130.0

5.2 REQUIRED REINFORCEMENT
5.2.1 Reinforcement Formula
- Shrinkage and temperature reinforcement
As>=facbh |, 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 reinforcement are used.... .0.0018
(c) Slabs where reinforcement with vield stress exeeding 60,000 psi measured at a yield
strain of 0.35 PErcentiS USEA ... e

-— ACICODE 7.12.2

0.0018 60,000

- Required Reinforcement by Analysis
As > As;

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

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

at least one -third greater then that required by analysis —-ACICCDE10.5.3

Asy = plegebed
As; = 1.333 pueybd

AS4=_

ASmax =075 po bd



pb=0.85xﬁ1>‘f_y

fo.  0.003xEg

"0.003 < E, +1,

Selected As = Max ( Asy, Asy, Min ( Ass, Max { Asy, 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 'ISO", 'OCT', 'HEX' , 'COMB' , 'TANK1' foundations are calaulated as face pier

Where,

Rn

=W’

$=08 ,preq=

0.85.fck
fy ( )

" 0.85fck

5.2.2 Check of Footing Reinforcement

{®) Footing Name : F1

GroupType : Irregular

2Rn )

- X direction (Unit Width)
Sec.Name L.Comb. Using Bar (mm) Loc. {m) Width b (m) d (cm) As (cm’)
Al 2 2 top 6.67-D28 @ 150 4.304 1.000 191.100 41.071
- 2 botom 6.67-D28@ 150 0.875 1.000 185.600 41.071
Sec.Name L.Comb. Mu (tonf-m) Rn p.Req
Al 2 2 top 1.208 0.037 0.0000
- 2 bottom 4.668 0.151 0.0000
Sec.Name L.Comb. Asq(cm’) Asy(cm’) Ass(cm’) Asycm’) Ass(cm’) | ASmax{cm’)
Al 2 2 top 18.000 0.176 0.234 67.178 58.874 584.219
- 2 bottom 18.000 0.699 0.932 65.245 57.180 567.405
Sec.Name L.Comb. Using As(cm’) Select As(cm’) Result
2 top 41.071 18.000 oK
All_2
2 bottom 41.071 18.000 oK
- Y direction {Unit Width)
Sec.Name L.Comb. Using Bar (mm)}) Loc. {m) Width b (m) d (cm) As (cm?)
Al 2 top 6.67-D28 @ 150 5.167 1.000 188.300 41.071
- 2 botom 6.67-D28 @ 150 8.665 1.000 182.800 41.071
Sec.Name L.Comb. Mu (tonf-m) Rn p-Req
A3 2 top 1.336 0.042 0.0000
- 2 bottom 4,398 0.146 0.0000
Sec.Name L.Comb. Asi{cm?) Asz(cnr’) Ass(cm’) As,(cm’) Ass(cm’) | Asmax{cm’)
A3 2 top 18.000 0.197 0.263 66.194 58.012 575.659
- 2 bottom 18.000 0.669 0.891 64.260 56.317 558.845
Sec.Name L.Comb. Using As(cm’) Select As(cm’) Result
2 top 41.071 18.000 oK
A3
2 bottom 41,071 18.000 OK




5.3 ONE WAY SHEAR FORCE

5.3.1 One-Way Shear Formula

ACI 318-05 CODE 11.3.1.1
- For members subject to shear and flexure only.
-$V.=085.2 [, Bwd  (eq11-3)
-Vu <= ¢ V., then OK!!

5.3.2 Check of One-WWay Shear

) Footing Name : F1

GroupType : Irregular

PileType : True

8400 Unit : mm
2800
i 5600
=] \«"'\I ‘,"\)
2 R E B S
[a]
~
‘o ‘) ‘o>
S)r 4D U.Jﬂ A7 ©
& 3 G ¥
B ]
O O
b B 7
= a
4 13
— ‘g =
§5 | et B
iz
- X direction One-Way Shear (Unit Width)
Sec.Name | L.Comb. Loc. (mm) d (mm) BW (mm) $VC (tonf) VU (tonf) Result
All_2 2 1125 1856 1000 129.606 25.364 OK
- Y direction One-VWay Shear (Unit Width)
Sec.Name | L.Comb. Loc. (mm) d (mm) BW (mm) $VC (tonf) VU (tonf) Result
All_3 2 8415 1828 1000 127.65 23.815 OK

54 TWO WAY SHEAR FORCE

h.41 Two-Way Shear Formula
Vu=IFz  Shade R atio
g) V=085 2-(1+2B) [fe bood  (eq11-33) < Vel
(b) $Ve=085-2+(1 +0ad/2bs) { fr boedl (e 11-34) < Vc2
(c) $Vea=085-4 Tz b.-d
$Ve= Min(pVer Vi, § Vea)
Vu %4V, , then OK

where

[ =ratio of lzng side to s hort side of the column, concentrated bad or reaction area

o = 40 for interior colimns
= 30 for edge columns
= 20 for corner columns

b = perimeter of witicals ecticn

Footing Ares - Punching Area

Shade Ratio=

[eg 11-38) <-\ed
ACI 31805 CODE 111221

Footing Ares




542 Checkof Two-Way Shear

20 Ft.Name F1 |Punching Area 42148 080 ot
2500, Pr.Name 12 | Pile effect 78
| s600
R ,:rl_ ! ,5,5 Shape Rectangle | § Vit 1556 455 fonf
— i L.Comb. 2| §Ve2 2937 648 tonf
E .'_'lh Dn’_ l.* .'_ 'IF
Bl gl 88 [ 50mm | Vel 1084.224 fonf
“1 ano
J:i P Py Z50mm | Ve 1084.224 tonf
I:I.|'.._ i Z it
2 2 1z - z
- bo /d 4106 / 1856 mm |V 124.171 tonf
Bclas 20| Result OK
5.5 PILE PUNCHING SHEAR FORCE
5.51 Pile Punching Shear Formula
Vu=IFz.Shace Rath
B fVe=085 21+ 28 Ta beed (231143 =Vel
B $Va=0852 [ +ad /2000 % Bod (2o i-3) <ol
£} $Va=0854 [T bt g i1-35) =Vl
PVE=MA[p Ve Ve, §Va)  ACI313-05 CODE 111221
VU gV, than OK
Wher
B =mioof l:l'“-; Eide 10 snonsde of Me column, concenirated oad or reaciion anea
=40 for hienorcalines
=30 'n:nre:::;e columrs
= 20 far comearcalumns
b =penmeter of crikal section
shade Ralk = Foolng ARZ- Puhing AR3
HEEnE Footig ARa
552 Checkof Pile Punching Shear
au00 Ft.Name F1 |Punching Area 45975 040 o’
2500, Pile No. Z|Bclas 1/20
[ se00 ?|Be N
= I e Shape Circlz | § Vet 16865425 fonf
B -] “
—— i LComb. 2| #Ve2 2987 631 tonf
o L e
T o o:s § : 01 -
&l (8 PileName ODOEF | § Vel 1124.220 tonf
Elrm, o :
By '@ Diameter 100mm | § Ve 1124 290 fonf
L w R
2= z bo 4337 34mm |Vu 237 449 tonf
d 1858mm |Result OK




