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| CALCULATION SHEET
PROJECT
~ IBIS-FENIX HOTEL




DESCRIPTION

APPENDIX A : DESIGN SHEET PILE AND BRACING FOR BUILDING BASEMENT

APPENDIX B : MATERIAL AND SOIL PROPERTY
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APPENDIX A

DESIGN SHEET PILE AND BRACING FOR BUILDING BASEMENT
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IBIS-FENIX HOTEL

SIENITAIUAN ABNRULISTLIIL AN UAUNS

ac B A ¥ o (=
Iﬂﬁ?ﬁkﬁluﬁﬁ LRSATEULBRAN

Soil Data
+0.00
o _
Soft Clay y= 160 i/m®
8 = 150 1/m.2
-8.00
" Soft Clay y = 1.60 {/m.’
8§, = 250 {/m.’
- 14.00
Soft Clay 7= 170 t/m.
s,= 550 {/m’

S5

118 NOV 2005

T~

45



Design Sheet Pile for IBIS-FENIX HOTEL

TOWER BASEMENT : EXCAVATION DEPTH 5.20 M.

surcharge q = 2.0 t/ m_2
1.00 m. strut layer 1
il il _
1.95 m. strut layer 2 y= 160 t/ .’ 5.20 m.
Su = 1.50 t/m
225 m. 1 .
| % = 432 Ysqm. - | o 14.0 m.
. p am. | _
YH/Su= 16x52/15 o 8.80 m.
= 555 '
o ———— Sheet pile
Lateral earth pressure at pit bottom
YHISu>4; p=YH+q-45,=  16x52+2-4x15= 432 t/m’
YH/Su<4; p=04YH+q = 040x52x1.6+2= : 5.33 t/m.2
Moment in sheet pile
2
w L
M = — . L= 34 m
9
4.32x3.375%x3.3
= = 5.47 ton - m.
9
Use sheet pile type sp-3  long= 14 m. (Sx=1340cm3 , Ix= 16400 cm4 )
: M 5.47 x 1,000 x 100 : :
Bending stress  f,= —— = = 408.21 ksc.
S, 1,340
Allowable bending strength F, = 0.6F, = 0.6x2520 = 1,512 ksc. ' (r(
Result Fy = 5 Okay | ({
3 3 6
S5 wiL S x (4.32x1000%3.375) x 3.375 x 10
Deflection = —— = . = 0.21 cm.
384 EI 384 x2.1x 10 x 16,400 :
) N 18 N 2005
Allowable deflection = = - = 147 cm. Okay
230 230

C:Wly Documents\LSK Job desription ’ depth 5.2m,sht16,B2-1BIS/sp/18/1172005/13:11&/1/1
4 ! L ) ,'

+ /4
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Check Heave for IBIS-FENIX HOTEL

-~ TOWER BASEMENT : EXCAVATION DEPTH 5.20 M.
surcharge q.: 2.0 t/m.2

N A
_
52 m. Y, = 160 t/m’
| o (hH ) Cosa= 150 t/m’
or ) (I |
/1\ i . 2:8 jm. level 5.0 A
\ 02 Y, = 1.60 t/m.g
| S,= 250 t/m’
8.8 m. 88 |m ’
. level -14.00
\/ bz W0 tm
1 | Sp= 550 -t/m.z
| | . R= 88 m | | | |
| |
Rotary Moment
. (,H+ q) R ) (1.6x562 + 2)x8.8° i} v0s0  onm
’ 2 2 ' ‘
Resisﬁng‘Moment
b1
M, = R0 Js,rRd0 - 01— s 2.80 _ uie ma
8.80
02 = sin " ¢ o2 157 Rad
8.80

88x 2x{1.5%x88%x032 + 8.8 R 157T1)x55 + 25x8.8x (1.571-0.32) }
- 2

88 x2x ( 422 + 001 + 2762 ) = 558.45 ton-m.

1]

Resisting Moment ~ M_ > Rotary Moment M, Okay {(7 ’

Safety Factor = _M_r =  1.40 ;"J/ ]BNUV 2005 L
MB . =

C:\Wy Documents\LSK Job desription depth 52m,sht16,82—lBlS/heave/18/lii2005/14:08/1/1



Desian Strut for IBIS-FENIX HOTEL

TOWER BASEMENT : EXCAVATION DEPTH 5.20 M.

P=13.93 t/m:.
100 m| P=1058m.
. /% wale
195 m| P=1393 t/m.
225 m. < — strut:
= 4.32 /sq.m.
, %/// p 9
6 m. 6 m.
Sheet pile ‘ .
R R =83.58 ton
For strut layer 2 Use 1 H-Beam 300 x 300
1.95 225 1.95 2.25
P= p( + - ) = 432« + ) = 1393 t/m.
2 -1 ‘ 2 1
6 6 6 6
R= P + ) =13.93 (——— + —) = 8358  ton
: 2 2 2 2 - .
LL= 300 kg./m. (DL+1L)62 (94 +300)6 2
M= = = 1.77 ton-m.
8 8
| span = 6.00 m. '
! |
R 83.58 x 1,000
- Axal Force f, = — = = 697.66 - ksc.
A 119.80 :
M 1.77 x 1,000 x 100
Bending Force f, = — = = 130.15 ksc.
S, 1,360 .
KL 1x 600
Froom — = — = 7989 and from table F,allowable = 1,077.22  ksc.
T 7.51
F, allowable = 060F = 0.60x%x 2,520 = 1,512.00 ksc.
f, f, 697.66 130.15
=2y - = — = - 0.73 Okay
E, F, 1,077.22 1,512.00 -
3
5 WL 5x(94+300)x6x6 x10° I
Deflection = = ; = 0.16 cm.
384 EI 384 x2.1x10 x 20,400 //’}
L 600
Allowable deflection = = = 2.61 cm.
230 230

C:My Documents\LSK Job desription

depth 5.2m,sht16,82-1BIS/strut/18/11

+

55

18 Koy 7005

1200613:18/172
W f
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Design Strut for IBIS-FENIX HOTEL

TOWER BASEMENT : EXCAVATION DEPTH 5.20 M.

P=10.58 t/m.
1.00 m. P =10.58 t/m.
< % wale
1.95 m.
225 m. - [—strut
=4.32 t/sq.m.
o p sq.m
6 m 6 m
Sheet pile . ) .
: R ©° R=63.481on
For squ layer 1 Use 2 H-Beam 350 x 350 **Design As Girder >
100  1.95 100  1.95
P= p( + ) = 432 ¢ ) = 1058 t/m.
2 1 2 N
6 6 . 6 6 A E
R= P ( + ) = 10.58( —) = 63.48 ton
2 2 - 22 2
LL = 8,553 kg./m. (DL+1LL)67? (272 +8553) 62
M= = = 39.71 ton-m.
8 8
| span = 6.00 m. '
| |
R 63.48 x 1,000 .
Axial Force f, = — = = : 182.52 ksc.
A 347.80
‘ M 39.71x 1,000 x 100
Bending Force f, = — = = 863.26 ksc.
S, 4,600
KL 1x 600
From — = —F 67.87 and from table F, allowable = 1,166.60 ksc.
r 8.84 :
F, allowable = 060F = 0.60x2520 = 1,512.00 ksc.
f, f, 182.52 863.26 .
+ — = 23 = 0.73 Okay
F, Fy 1,166.60 1,512.00
3 3 6
5 wiL 5x(272+8553)x6x6 x10 :
Deflection = = - = 0.88 cm.
384 EI 384 x2.1x 10 x 80,600

Allowable deflection =

C:WMy Documents\LSK Job desription

600

230

230

= 2.61 cm.

Okay }
i

¢

18 yov Jiey

depth 5.2m,sht16,B2 as girder-1BIS/strut/18/11/2005/13:55/1/2

N (7

) /¢

7z
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By the same method as strut layer 2

For strut layer 1 Use 1 H-Beam 350 x 350

A= 1739 om’,| = 40300 cm',S=2300 cm, r= 88 om w= 136 kpm.
p= 10.58 tpm., R= 63.48 ton, M= 1.96 ton-m.,.
f= 36504 ksc.,f= 8630 ksc.

a

—= 6787 ,F,= 1,167 ksc., F= 1512 ksci,

T, . :
+-2 = 037 Okay
F, F,

a

Deflection = 0.09 Okay / (a

18 Nov 2005

C:WMy Documents\LSK Job desription depth 5.2m,s¥ll1_6,82-IBISIsbuUl 8M172006/13:18/272

J /&



Desian Wale for IBIS-FENIX HOTEL
TOWER BASEMENT : EXCAVATION DEPTH 520 M.
p= 1393 t/m.

wale

\\ /I \ I
N\ // N //

_ strut
4.00 m. |

6.00 m. I

Use 1 H-Beam 300 x 300 with "2 Diagonal

For wale layer2

P12 13.93 x 42 ,
- M= = . = 18.57 ton - m.
12 12 -
M 18.573 x 1,000 x 100
f, = = = . 1,365.66 ksc.
8, 1,360
F, allowable = 0.60F = 0.60x2520 = 1,5612.00 ksc.
f, 1,365.66
= = 0.90 Okay
Fo 1,512.00
3 3 6
5 WL 5x(13.93x 1000x 4)x4 x10
Deflection = - = . = 1.08 cm.
384 EI 384 x 2.1 x 10 x 20,400
L 400

= = 174  cm.

Allowable deflection = =

230 230
18 NOV 2005

,//‘L

C:My Documents\LSK Job desription depth 5.2m,shi16,82-BISAvale/18/11/2005/13:181/2
= o,



By the same method as wale layer 2 -

For wale layer 1

A= 119.8
M= 1411

C:WMy Documents\L SK Job desription

Use 1 H-Beam 300 x 300 with 2 Diagonal

om’, 1= 20,400 cm',s = 1,360 cm’, r= 7.5 cm.

ton-m., f= 103725 ksc. F,= 1,512.00 ksc.,
o= s Okay
Fo '
. .,
Deflection= 0.82  cm. -Okay @r{ "

7

16 NV 2005

depth 5.2m,sht16,B2-1BISAvale/18/11/2006/13:35/22
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Desian Strut for IBIS-FENIX HOTEL
TOWER BASEMENT : EXCAVATION DEPTH 5.20 M. DIAGONAL STRUT

P=1393 t/m.
1.00 m. P =10.58 t/m. %
< Z wale
1.95 m| P=1393 t/m.
2.25 m. strut
=4.32 /sg.m.
) fpreseusan |
| 35 m. - | 35 m.l
- Sheet pile ) l I l
. R R =68.96 ton
For strut layer 2 Use 1 H-Beam 300 x 300
195 225 195 225 :
P= . p( + ) =432 ( + —) = 13.93 t/m.
2 1 2 1
3.5 3.5 35 35
R= }P ( + — W =)13.93( — F W = 68.96 ton
2 -2 2 2
Sin 45 Sin 45
LL= 300 kg./m. (DL+1LL)6? (94 +300)6 2
M= = = 1.77 ton -m.
8 - -8
| span = 6.00- m. |
| |
R 68.96 x 1,000
Axial Force f, = — = - = 575.63 ksc.
A 119.80
M - 1.77 x 1,000 x 100
Bending Force f, = — = = 130.15 ksc.
S, 1,360
KL 1x 600
From — = —— = 7989 and from table F, allowable = 1,077.22  ksc.
r 7.51 : '
F, allowable = 0.60F, = 0.60x2520 = 1,512.00 ksc.
1, f, 575.63 130.15
+ — = & = 0.62 Okay
F, Fy 1,077.22 1,512.00
6
5 wr 5x(94+300)x6%6 x 10
Deflection = = - = 0.16 cm.
384 EI 384 x 2.1x 10 x 20,400 _
e 18 Nov 2005
Allowable deflection = = = 261 cm. Okay
230 230

C:My Documents\LSK Job desription

éj@ffy

depth 5.2m,sht16,B2-1BIS-Diagonal/strut/18/11/2005/13:33/1/2

/
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By the same method as sirut layer 2

For strut layer 1

Use 1 H-Beam

300 x 300

A=

119.8 cm’, |_= 20,400 cm',S =1360 cm’, r= 75 cm w= 94

P= 1058 tpm., R= 37.03 ton, M= = 1.77 ton-m.;
f,= 30910 ksc.,f,= 13037 ksc.
KL R
= 7989 , F,= 1077 ksc., F,= 1,512 ksc.,
r i . '
£ 1,
+ 2 = 037 Okay
FOF T rna
Deflection = 0.16 Okay

C:WMy Documents\LSK Job desription

18 Nov 2005

depth 52m,sht1 6,82—!B’IS—Dia.gonaVsimll1 8/11/2005/13:29/2/2

3

kpm.
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Desian Wale for IBIS-FENIX HOTEL
TOWER BASEMENT : EXCAVATION DEPTH 520 M. DIAGONAL STRUT

P= 1393 t/m.

Il U e
strut
: 3.49 m.
| |
| , !
3.50 m.
For wale layer 2 Use 1 H-Beam 300 x 300 with 0 Diagonal
P12 13.93x 3.49 2
M= = = 14.14 ton -m.
12 12 . 2
M 14.139 x 1,000 x 100
f, = = = 1,039.63 ksc.
S, ' 1,360
F, allowable = 0.60 Fy = 0.60x2520 = 1,512.00 ksc.
fy 1,039.63
_— E ——— . = 0.69 Okay
F, 1,512.00

3
5 WL 5x(13.93x1000%3.49)x 3.49 “x 10°
= = 0.63 cm.

Deflection = 5
384 E| 384 x 2.1 x 10 x 20,400

L 349 : O ,
Allowable deflection = = = 152  cm. Okay

230_ 230 < / (c)‘( —a
0&—3

18 NOV 2005

C:Wy Documents\LSK Jab desription depth 5.2m,shi16,B2-1BIS-Diagonalivale/18/11/2005/14:04/1/2
h \; A
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By the same method as wale layer 2

For wale layer 1 Use 1 H-Beam

300 x 300 with O Diagonal

A= 1198 cm’, | = 20400 cm ,S = 1,360 cm , r= 7.5 cm.

M= 1080 ton-m., f =
f!:v =

Fy
" Deflection =

C:WMy Documents\LSK Job desription

794.15 ksc. F,=  1,5612.00 ksc.,

0.53 © Okey

0.48 cm. - Okay

e

10 Nov 2005

depth 5.2m,sht16,B82-1BIS-Diagonal/vale/18/1 1I2005!14:04I€f2 /
70 LR
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IBIS-FENIX HOTEL

Design Girder

platform P= 8,553 kg/m.
platform i s o
girder
platform 6.00 m.
platform -
platform
platiarm king post
- m. .
| |
6.00 m | | |
| .00 m.
Plan View
Side View
Use 1 H-Beam 350 x 350 with 0 Diagonal
2,750 x 3
Dead load = 136 + — = 1,053 kg /m.
1.5x6
6.00
Live load = 2,500 x = 7,500 kg / m.
2
Total load = 1,053 + 7,500 = 8,553 kg / m.
P’ 8553 x 67
= = = 30,791 kg-m.
10 10
M 30791 x 100
f, = = = 1,33874  ksc.
S, 2,300
F, allowable = 0.60 Fy = 0.60x 2,520 = 1,512.00 ksc.
fy 1,338.74
—a B e 0.89 Okay -
F 1,512.00 :
5 wi’ 5x (8553 6)%6 x10°
X x6)x
Deflection = = p = 171 cm. 18 NDV 2[]05
384 EI 384 x2.1x 10 x 40,300
L 600 .
Allowable deflection = = - 2.40  cm. Okay @;(//"‘
250 250 )

platiorm -King post depth 5.2 -1BIS/girder/18/11/2005/13:56/1/1

I,
7/

L= Y
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IBIS-FENIX HOTEL

Design King post : Excavation depth 5.20 m.

platform v + 000 Use .1 H-Beam 300 x 300 Long 18.00 m.
Actual load = 8553 x 6/2+6.0/2) "= 51,318.00 kg
1 "V . 520 Friction force
Su= 1.5 tsq.m.
) w5
2.80 . a = 09 Perimeter of H-Beam = 300x2 + 300 x 4 - 10 x 2
1 V - 800 :
Su= 25 tsq.m. (Ls) = 1,780 mm.. = 1.78 m.
6.00 _ o= 09 _ '
V . a6 AreaH-Beam(Ap) = 030 x 030 = 0090 sq.m.
» Su= 55 tsqm. '
2.00 - o= 09 Ultimate friction pile ;Q,
b V - 16.00
Su= 55 ¥sq.m. = 2 O SuAs
2.00 o= 09 = 1.78{( 0.9x1.5x2.8)+(0.9x2.5x6)
+(0.9x5.5x2)+(0.9x5.5x2)}x 1000
v - 1800 = 66,002.40 Kg
T = 170 vsq.m. Ultimate End pile bearing,Qe
ge= 120 tsq.m
= qge. Ap
= 120 x 0.09 x 1000
= 10,800 Kg
(Qf + Qe)

S = -
Actual Load

= (66002.4+10800)

51,318 @;(//"

= 150 é/«(

10 NOV 2005

platform -King post depth 5.2 »IB!S/king post18/1172005/13:57/1/1
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APPENDIX B

‘ MATER]AL AND SOIL PROPERTY
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WL.=1.15M.|WL.=0.00M.

Ipon 1ECT

s
| DIO7I

It IRV ateg

- AT
LivIA Vi

i ~\
i (%
I

BURING NU.

LOCATION.

Wattana Disltrict

Sukhumvit Soif1, Bangkok

SURFACE ELV.

+0.40

M.

DATE START

DATE FINISH

SOILS DESCRIPTION...

SOIL PROFILE

SAMPLE TYPE NO.

STANDARD.
PENETRATION.

. |

LIQUID UMIT.

O One hall Unconfined-
Comprassive Strangth.

0~ puasTic umm.

= psak_ oRemoldsd._
- INSITU VANE SHEAR.

®  NATURAL . .
JOISTURE CONTENT.

@  Onoe hall pockal-

Penstromatar Rdg.

@  SENSMMVITY

TOTAL-
DENSITY.

Yo Y
*—0

DEPTH., M.

BLOWS / FT.

Y

KSC.

T

S

30

60 30 20

40 60 80

2 3

PSE

Filled soil 0.7G
Medium lo soft grey and brown silty clay.
: . (Weathered soil) ’
CL

3.60y

Very soft lo medium dark grey silty clay,
occasional sand.

CL&CH

ST 1
ST.2
LsT3
ST.4
ST 5
LST6

;ST;B
-ST.9
-ST10
FSTA1

17.40

Hard brown, light grey and brownish
yellow silty clay, occaslonal sand.

CHE& CL

L ss12
5513
15515
5516
Lesi7
[ss18
Ss19

rSS21

5523
SS24

526

5531

47.8
Very dense dark brownlsh yellow very]

fine sand.
SM & SP-SM

15532
16833

50.
Hard grey silty clay. CcL

15334
15835

53.75]

Very dense grey véry fine sand. .
SW-SM, SM & SP-SM

- |02 TR TR R R ERRRIRRN

T
T

15536
15837
16538

- 58.50
Very dense brownish grey and brown

15539
15540

very fine sand. SP & SP-SM 60.45

END OF BORING.
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PROJECT: "TBTIS-FENIX HOTEL
PROY TNCE: BANGKOK

LOCATION: SUppURYIT pu Ll Y
BOREHOLE HO.: 1

Depth Sample
From [ To Type SPT Rt

48.00 48.45 SS32 »150

LL Liquid Limit

i Plastic Limit

] Plasticity Index
L1 Liquidity Index
e Hoisture Content
i Specific Gravity
ST Thin Hall Sample
SS Split Spoon Sample
0 Cored Sample

15 Cored Rock Sample
Hr. Hour

CH
CH
CH
CH
Ch
CH
CH
CH
CH
CH
CH
CH
S
SP-SH
CL
cL
SH-SH
SH
SP-SH

40.48 23.49

61.22 22.85
62.79 23.18
58.38 22.45

41.15 21.70
38.99 21.85

35.93

19.45
17.14

: Shear Strength Selve Size
L1 e 6s Up Uc  VYp Vd Ho.10 §2.200
96.30 0.962 2.53 0.75 0.87 3.05 2.44
258.37 1.807 2.57 0.50 0.40 2.44 3.05
338.69 - 1.868° 2.62 0.25 0:50 1.83 1.22
269.60 1.737 2.56 0.25 0.38 1.83 1.22
239.59 1.814 2.63 0.10 0.31 1.83 0.6l
332.20 1.854 2.57 0.10 0.48 1.22 0.6l
225.31 1.446 2.55 0.10 0.48 1.22 0.6
164.94 1.784 2.60 0.25 0.29 1.83 1.22
181.20 1.439 2.58 0.25 0.62 1.83 1.22-
128.46 1.123 2.58 0.50 0.86 2.44 1.83
33.74 0737 2.53 1.00 147 3.05 2.44
19.22 0.675 2.57 4.50 3.13
40.36 0.825 2.58 4.25 2.57
21,18 0.559 2.64 3.00 -
24.54 0.436 2.57 4.25 3.23
4.56 0.421 2.61 4.50 -
- 0.357 2.53 4.5 -
6.76 0.540 2.58 4.50 4.33
14.89 0.400 2.59 4.50 4.94
5.67 .0.453 2.56 4.50 -
15.46 0.621 7.55 4.50 3.88
- 0.598 2.60 4.50 3.20
- 0.439 2.60 4.50 -
- 0.436 2.60 4.50 7.49
7.03 0.449 2.57 4.5%0 -
- 0.453 2.57 4.50 1.43
8.49 0.386 2.61 4.50 6.68
- 0.366 2.60 4.50 -
1.77 0.470 2.63 4.50 5.15
13.96 0.541 2.61 4.50 5.53
- 0.3 2.62 4.50 6.74
- 0.403 2.74 : 100.00 39.34
- 0,446 2.5 L 22.26 11.58
32.96 0.566 2.58 2.37 '
59.74 0.645 2.59 2.0 .
- 0.408 2.79 90.16 8.98
- 0.406 2.72 88.04 16.40
- 0.452 2.19 96.62 7.02
- 0.521 2.80 100.00 4.52
- 0.454 2.80 95.60 6.70

Penetrometer Test
Unconfined Compressive Strength
Het Unit Height -

Dry Unit Weight

Vane Shear Strength

Peak Vane Shear Strength
Residual Vane Shear Strength
Renolded Vane Shear Strength
Standard Penetration Test
Blows/30 cm. Hardpan Layer
Yoid Ratio .

(Tsn.) ,
Blows/30 cn.

e v
B e it . A S
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i Environmental Engineers - Consultants
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