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AMANUIN 2

2-12 n1sfinga Sheet Pile




1 Driving- Sheet Pile 2.Dr|.vmg_ King Post Aﬁd !Qstali Plotform’

|
A. Backhoe Vibro DRIVING King Post 22.0 m.B/ | | A. Backhoe Vibro

_ 4. Backnoe 1.BACKHO VIBROX] | . | B. Mobile Crane
v C. Backhoe

- 4+ +

SHEET PILE,FSP-4
L=16.00M.

3. Excavate to —1.50m For Instdlation Platform And 4.1 Install Bracing!®t At —1.50m.
Install Bracing!®t At —2.00m 4.2 Packing Concrete By Customer
| | 4.5 Pre Loading

~— PLATFORM(SD~6) o] .
g " FLOOR JO]ST(H-—350x350x12)(19) gL, = \
— SLEEPER BEAM(H-350x350x12x19) ' P
y Existing Ground EL.4:0.00 m. .y, Existing Ground EL.£0.00 m. =T A EL.+0.05 m.y Existing Ground EL.:I:G:_(]/()lrn.
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= - SHEET PILEFSP—4 e = SHEET PILEFSP—4
L=16.00m. B L=16.00m.
e i ' v
T e, ! — ————{1-STAGE POST S e S, = A I STAGE POST
i / H—300x300x10x15 R rd y H—300x300x10x15
|7 Il [=22.00 m. | " L=22.00 m.
v.=16.00m.| [y ~16.00m. v ~16.00m Ll ~16.00m.
v -22.00m. l ~22.00m. A. Mobile Crane l -22.00m. s ~22.00m. A. Mobile Crane
B. Backhoe B. Backhoe




5. Excavate to —3.70m For Install Bracing2"® At —

3.00m

v Egisting Ground EL.+0.00 m. .y _Existing ,Grqund EL.40.00 m.
_EL-1.50 m._ .
e |
_v EL=370 m. . |
If
I |
e = SHEET PILE,FSP—4
L=16.00m.
/oy o
T PILE,FSP—
SHEE f:m',?os[};m“ ! p 4~ Il STAGE POST
' ¥ / H—300x300x10x15
I~ ' 1=22.00 m.
V_—_‘u(_i_.{)()m.L v —16.00m
v ~22.00m. s —22.00m. A. Mobile Crane

B. Backhoe

6.1 Install Bracing2"™ At —3.00m.
6.2 Packing Concrete By Customer
6.5 Pre Loading

OLE(O p—
., Existing Ground EL.£0.00 m. - ____/ Hy EL+0.05 m.y Existing Ground EL.£0.00 m.
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J\t = L SHEET PILE,FSP—4
L=16.00m.
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SHEET PILEFSP-4__ || |
: S _STAGE POST
el i / / H~-300x300x10x15
! ! L=22.00 m.
w.—16.00m. . —16.00m.
Uy —22.00m. Ulw_~22.00m. A. M obile Crane
L B. Backhoe

7. Final Excavate to —5.50m. For Making Footing
And Cast Lean Concrete Close Sheet pile immediat

e By Customer

w, Existing Ground EL.+0.00 m.

v _El.-1.50 m. |

SRR F e R S ST

y _Existing Ground EL.£0.00 m.

n Concrete 0.10Thk.

D = SHEET PILE,FSP—4
:‘f’f 1 L=16.00m.
SHEET PILE,FSP—4__ || - O | srace posT
L= 00 ' /7 H—300x300x10x15
Il ! L=22.00 m.
w.—16.00m.|] Ll —16.00m.
v —22.00m. v —22.00m.

A. Backhoe

8.1 Making Footing And Slab  At—3.50m

8.2 Backfill Sand And Cast Lean Concrete Close to Sheet Pile

8.3 Remove Bracing 2"

/ o

y Existing Ground EL.+0,00 m.

/ Lean Concrete 0.10Thk.

B
SHEET PILE,FSP—4 _ |
L=16.00m, e
I/
9,716.:(20[“.-_
v —22.00m.

= SHEET PILE,FSP-4

L=16.00m.

L _STAGE POST
H-300x300x10x15
L=22.00 m.

[l ~16.00m.

A. Backhoe




9.1 Making R—Wall At—=2.00m

9.2 Backfill Sand And Cost
9.3 Remove Bracing 1%

SHEET PILE,FSP—4

L=16.00m. \
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EL.—3.50 m.
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v E}is@inq Grqund EL.£0.00 m
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H-300x300x10x15
I 1=22.00 m.
|7 —16.00m..
v _—22.00m. v —22.00m.

A. Backhoe

10.1 Making R—Wall
10.2 Backfill Sand By Customer

10.3 Extraction Sheet Pile With Inst
10.4 Remove Platform And Extracti
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3=, SHEET PILE,FSP—4
L=16.00m.

Al STAGE POST
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H—300x300x10x15
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A. Backhoe Vibro
B. Backhoe




- 1.Driving Sheet Pie - 2.Driving ng Post And !nstqll P!Of{form

/.
Y )9
'L_I I f

N ///
A. Backhoe Vibro DRIVING King Post 22.0 m.BY
B. Backhoe 1.BACKHO VIBROxI

A. Backhoe Vibro
B. Mobile Crane
C. Backhoe
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SHEET PILE,FSP-4
L=16.00M.
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3. Excavate to —1.50m For Instdllation Platform And 4.1 Install Bracing!st At —1.50m. o
Install Bracing!®t At —2.00m 4.2 Packing Concrete By Customs
4.3 Pre Loading

~— PLATFORM(SD~6) PLATFORM(SD-6)
~ FLDOR JOIST(H-350x350x12x18) ~ FLOOR JOIST(H-350x350x12x18)
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5. Excavate to —3.70m For Instaff®sqcing2™ At —3.00m . 6.1 Install Bracing2™ At —3.00m. 4
\ ' 6.2 Packing Concrete By Custom
6.5 Pre Loading
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/. Excavate to —35.590m For Insta cing3™ At —4.80m 8.1 Install Bracing3™® At —4.80m. d
4 8.2 Packing Concrete By Custom
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- 9. Final Excavate to —6.90m. Fordfadk
And Cast Lean Concrete Close Sﬁeet
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11.1 Making Footing And Slab
11.2 Backfill Sand And Cast Lean
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13.1 Making R—Wall to Existing Soil Level - %
13.2 Backfill Sand By Customer |

13.3 Extraction Sheet Pile With Instead Void\ ¥With Sand Woter
13.4 Remove Platform And Extraction Kin % !
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CALCULATION SHEET
FOR
CHECKING OF TEMPORARY SHEET PILE SYSTEM
AT
CUSTOMER: 3.0, n3las (2013) dda
PROIJECT: NA REVA CHAROENNAKHON

DATE: 28-13.0.-22
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LOG OF BORING No., BH-2
PROJECT : naulafidion 29 LOCATION : 5auidifunT 58 (ianuf3 njamwurmiuag
CLIENT : -
[y d e T BT
g | & fal 1 & =
ElEl 3 @& Q Flagtic Limit X Qpiz
&
' 3 . Su (UU
E g g §§ DESCRIPTION OF MATERIAL g0 Ut lint A )wm))
W 3 ¥ g ~) 25 8§ 75
¢ gf o o . i Mol
e 0 SPT, N (Blaw/lt)
o = : ENE——" £ _20 iﬁw 60 80 100 _20 40 80
Silly clay, lrace fine sand, brown % ’7 —|
(CJ, Top Sof) /
165m /
01 ] 81 %
e é - \

® 03| ST é‘, ...... " A S— / —— 5 i
04 | ST ’Z
05 | 5T '| Clay, trace fine sand and trace organic %

{® g‘l B, dark grey, soft. (CH) /
06 | ST % })
10 % ST LI | [ L 5 T :
o7 | 81 %
09 | 8T %
48 m / 1/

15 / " A - !
10]8ss %’— 73 " SEELS A S
1|85 Z W
12 58 % 16

Silty clay, trace f and, light greyist /
bravn ehid brownish ’n’g'm é‘.“‘é,, Rl 10 very

20 | 13[8s il and hard @ 5S-15. (CH) /

20 ] %,L- = T T DR, T A S
14|88 %

16 | 5 /
B 7 _
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PROJEECT
CUSTOMER -

NAREVA CHAROENNAKIHON
3.a. mslas (2013) 4da

LOCATION : CHAREONNAKIHON BID
DATE 28-13.81.-22
Summary Design Condition [ _evel
(-m,)
F.S. = Lxcavation Level 6.90
Water level 0.30
Imaginary bearing point_= [ 6.76]m under excavation level. Lowest strut level 5.00
Lxisting level 0.00
Check  Lengthi of Sheet pile = [ 16.00)m
Load on ground surface, t/m2 2.00
SOOI CONDITION Pile rool depth, m 9.10
Level Soil Pp Unit weight (¢/m3 | Angle | Cohesion qu N-WValue
(-m.) Coel. Wel Dry C (1/m%)
Ist. layer 3.00] Soft Clay 1.00 1.60 0.60 0.00 0.7 (.00
2nd. layer 3.50| Soll Clay 1.00 1.55 0.55 0.00 0.9 0.00
3rd. layer 8.50{to medium 1.00 1.60 0.60 0.00 1.2 .00
4th.  layer 12.00Medium Cla 1.00 1.70 0.70 0.00 1.6 0.00
5th. layer 14.50] silty clay 1.00 1.80 0.80 0.00 2.1 0.00
6th.  layer 18.00] silty sand 1.00 2.00 1.00 33.44 5.0 17.00
7th. layer 235.00] silty sand 1.00 2.00 1.00 37.80 0.0 26.00
Su = Undrained Shear strength. = C qu = Unconfined complessive test.
Soil Protection Wall Sheetpile Pich (m.) 1.00 Width of Pile (m.): 1.00
0=SHEETPILE 1=1-200 , 2=1-250 , 3=11-300 ., 4=11-350 , 5=H-400 Select Nn

Ixisting Level
0.00 (m)

Lxcavation Level(m) -6.90

<L

-5.00 Strut(m)

-16.00 Level of Sheet pile(m:

Length of Sheet pile(m)

16.00
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[

CIECKING OF BATANCE]

Active _carth _pressure  ( Rankine & Resal )

Walter pressure

Level Pw "

(-m.)
0.00 0.00 0.00
0.30 0.00 0.00
3.00 2.70 2.70
5.00 4.70 4.70
3.50 5.20 5.20
6.90 6.60 6.60
8.30 8.20 344
12.00 11.70 2.90
14.50 14.20 1.09
16.00 15.70 0.00
0.00 0.00 0.00
0.00 0.00 0.00

Level I'AN 2 gwll 2C.1an I’a
(-m.)
Existing level 0.00 1.00 2,00 1.40 0.60
Water level 0.30 100 2.18 1.40 0.78
0.30 1.00 2.18 1.40 0.78
Ist. layer 3.00 1.00 3.80 1.40 2.40
3.00 1.00 3.80 1.40 2.40
Lowest strul  level 5.00 1.00 4.90 1.40 3.50
5.00 1.00 4.90 1.80 3.10
2nd. layer 3.30 1.00 5.18 1.80 3.38
5.50 1.00 5.18 1.80 3.38
Excavation depth 6.90 1.00 6.02 1.80 4.22
6.90 1.00 6.02 2.30 3.72
3rd. layer 8.50 1.00 6.98 2,30 4,68
8.50 1.00 6.98 3.20 3.78
dth. layer 12.00 .00 943 3.20 6.23
12.00 1.00 943 4.20 3.23
5th.  layer 14.50 1.00 1143 4.20 7.23
14.50 0.29 11.43 5.38 -2.07
Balance Root Depth 16.00 0.29 12.93 5.38 -1.64
16.00 0.29 12.93 5.38 -1.64
6th. layer 18.00 0.29 14.93 5.38 -1.06
18.00 0.24 14.93 0.00 3.58
Tth.  layer 25.00 0.24 21.93 0.00 5.26
25.00 1.00 21.93 0.00 21.93
Passive _carth _pressure ( Rankine & Resal )
Level TAN 2 wil 2C.1an Pp
(-m.)
IExisting  level 0.00 1.00 0.00 0.00 0.00
Water level 0.30 1.00 0.00 0.00 0.00
0.30 1.00 0.00 0.00 0.00
Ist. layer 3.00 1.00 0.00 0.00 0.00
3.00 1.00 0.00 0.00 0.00
Lowest strut level 5.00 1.00 0.00 0.00 0.00
5.00 1.00 0.00 0.00 0.00
2nd. layer 3.50 1.00 0.00 0.00 0.00
3.50 1.00 0.00 0.00 0.00
Excavation depth 6.90 1.00 0.00 1.80 1.80
6.90 1.00 0.00 2.30 2.30
3rd. layer 8.50 1.00 0.96 2.30 3.26
8.50 1.00 0.96 3.20 4.16
dth.  layer 12.00 1.00 341 3.20 6.61
12.00 1.00 3.41 4.20 7.61
Sth. layer 14.50 1.00 341 4.20 9.6l
14.50 3.45 5.41 18.59 37.28
Balance Root Depth 16.00 3.45 6.91 18.39 42,46
16.00 3.45 6.91 18.59 42.46
6th, layer 18.00 345 8.91 18.59 49.37
18.00 4.17 8.91 0.00 37.13
Tih.  layer 25.00 4.17 15.91 (.00 66.30
25.00 1.00 1591 0.00 15.91
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Balanced carth _pressure

Level Rotary _moment  ( Ma ) Risisting  moment ( Mp» )
(-m.) Width Hight M.arm | Moment | Width Hight M.arm [ Maoment
xisting level 0.00 0.60 0.00 0.00 0.00 0.00 .00 0.00 0.00
Walter level 0.30 0.78 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.30 0.78 0.00 0.00 .00 0.00 0.00 0.00 0.00
Ist. layer 3.00 2.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.00 2,40 0.00 (.00 .00 0.00 0.00 0.00 0.00
Lowest strut level 5.00 3.50 0.00 0.00 (.00 0.00 0.00 0.00 0.00
5.00 3.10 0.50 0.17 0.13 0.00 0.00 0.00 0.00
2nd. layer 3.50 3.38 0.50 0.33 0.28 0.00 0.00 0.00 0.00
3.50 3.38 1.40 0.97 2,28 0.00 0.00 0.00 0.00
Excavation depth 6.90 4.22 1.40 1.43 4.23 1.80 0.00 0.00 0.00
6.90 3.72 1.60 243 7.23 2.30 1.60 2.43 4.48
3rd. laver 8.50 4.68 1.60 2.97 1110 3.26 1.60 2.97 7.74
8.50 3.78 3.50 4.67 30.83 4.16 3.50 4.67 33.97
4th. layer 12.00 6.23 3.50 5.83 03.55 6.61 3.50 3.83 67.48
12.00 5.23 2.50 7.83 51.16 7.61 2.50 7.83 74.51
5th. layer 14.50 7.23 2.50 8.67 78.27 9.61 2.50 8.67[  BO4II
14.50 -2.07 1.50 10.00 -13.55 37.28 1.50 10.00]  279.58
Balance Root Depth 16.00 -1.64 1.30 10.50 -12.91 42.46 1.50 10.50]  334.37
16.00 -1.64 0.00 11.00 0.00 42.46 0.00 0.00 0.00
6th, layer 18.00 -1.06 0.00 11.00 0.00 49.37 0.00 0.00 0.00
18.00 3.58 0.00 11.00 0.00 37.13 0.00 0.00 0.00
Sum of Rotary moment 220.60 Sum_ ol Resisting momen|  906.25
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Level Rotary _momenl ( Mw )
(-nn. ) Width [ight M.arm Momenl
IS5 = __ Mp
Water Level 0.30 Maen + Mw
Lowest Strut Lewvel 5.00 4,70 1.90 0.63 2.83
Final excavation 6.90 6.60 1.90 1.27 7.94 I*.S, = 2.39
6.90 6.60 9.10 4.93 148.15
Balance root depth 16.00 0.00 0.00
Sum of Mw. 158.92
# Length of Sheetpile ( Balance ) = 16.00 m.
Level Risisting _moment  ( Mp)
(-m.) Width Hight M.arm Area Moment
Ixisting  level 0.00 0.00 0.00 (.00 0.00 0.00
Water level 0.30 0.00 0.00 0.00 0.00 0.00
0.30 0.00 0.00[ 0.00 0.00 0.00
Ist. layer 3.00 0.00 0.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00 0.00 0.00
Lowest strut  level 5.00 0.00 0.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00 0.00 0.00
2nd. layer 3.50 0.00 0.00 0.00 0.00 0.00
3.30 0.00 0.00 0.00 0.00 0.00
IExcavation  depth 6.90 1.80 0.00 0.00 0.00 0.00
6.90 2.30 1,60 0.53 1.84 0.98
3rd. layer 8.50 3.20 1.60 1.07 2.61 2.78
8.50 4,16 3.50 2,77 7.28 20.14
dth. layer 12.00 6,61 3.50 3.93 11.57 45,50
12.00 7.61 2.50 5.93 93] 56.44
5th, layer 14.50 9.61 2.50 6.77 12,01 81.28
14.50 37.28 1.50 8.10 27.96 226.46
Balance Root Depth 16.00 42.46 1.50 8.60 3185 273.87
16.00 42.46 0.00 0.00 0.00 0.00
oth. layer 18.00 49.37 0.00 0.00 0.00 0.00
18.00 37.13 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 (.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
. 104.62 707.46

[Tmaginary bearing  point | 6.70] FS = 2.39 > 1.20 -OK-
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[ CIHECKING OF HEAVING [
Tip level ol sheet pile . | 16.00
Checking depth ol sheet pile | Lo= 16.00
Radius . X = 11.00
Load on ground surface (1/m2) [ i 2.00 ROTARY MOMENT ( Md )
( Outside pit )
Level Soil Unit [ Cohesion 1 Unit w. Il
(-m.) Weight Outside pif  Weight
0.00
L:xisting level 0.00 1.60 0.7
Ist. laycr 3.00{Solt Clay 1.60 0.7 3.00 1.60 4.80
Lowest strut level 5.00 1.55 0.9 2.00 1.55 3.10
2ndl. layer 3.50|Soft Clay 1.55 0.9 0.50 1.55 0.78
Excavation depth 6.90 1.60 1.2 1.40 1.60 2.24
3ed. layer 8.50{Soll to med 1.60 1.2 0.00 0,00 0.00
4th. layer 12.00{Medium CI 1.70 1.6 (.00 0.00 0.00
5th. layer 14.50]silty clay 1.80 2.1 0.00 0.00 0.00
Balance rool depth 16.00 2.00 5.0 0.00 0.00 0.00
oth. layer 18.00]silty sand 2.00 5.0 0.00 0.00 0.00
Tih. layer 25.00]silty sand 2.00 0.0 0.00 0,00 0.00
0.00

Rotary moment ( Md 781.30

Balance [ = 16.00 FS. = 1.31
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RESISTING MOMENT ( Mr)

( Outside pit )

Level Soil Unit | Cohesion

(-m.) Weight

0.00

Lxisting  level 0.00 1.60 0.7
Ist. layer 3.00|Soft Clay 1.60 0.7
Lowest strut level 3.00 1.35 0.9
2nd. layer 5.50{Solt Clay 1.55 0.9
Iixcavation depth 6.90 1.60 1.2
3rd. layer 8.30]Sofl to med 1.60 1.2
4th. layer 12.00{Medium CI 1.70 1.0
5th. layer 14.50]silty clay 1.80 2.1
Balance rool depth 16.00 2.00 5.0
oth. layer 0.00]silty sand 2.00 5.0
7th. layer 0.00]silty sand 2.00 0.0
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

1 [ Radius Radius Md
Qutside pil
0.00 0.00 0.00 ©.00
0.00 0.00 0.00 €.00
0.00 0.00 0.00 Q.00
.50 0.05 0.03 <1.95
1.90 0.17 0.13 177.83
3.50 (.32 0.15 200.90
7.00 0.69 0.37 700.85
9.50 1.04 0.35 8961
11.00 1.57 0.33] 31966
0.00 0.00 0.00 .00
0.00 0.00 0.00 .00
Resisting Moment (Mr)
( Outside pit ) 52380
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RESISTING MOMENT ( Mr)
( Inside pit )

Level Soil Unit | Cohesion H Radius Radius Ml
(-m.) Weight Inside pit
0.00
Ixisting level 0.00 1.60 0.7 0.00 0.00 0.00 €).00
Ist. layer 0.00]Solt Clay 1.60 0.7 0.00 0.00 0.00 0,00
Lowest strut level 0.00 1.55 0.9 0.00 0.00 0.00 0,00
2nd. layer 0.00]Soft Clay .55 0.9 0.00 0.00 0.00 0.00
Iixeavation depth 6.90 1.60 1.2 1.90 0.17 0.00 O.00
3rd. layer 8.50[Solt to med 1.60 1.2 3.50 0.32 0.15 20).90
4th. layer 12.00|Medium C| 1.70 1.6 7.00 .69 0.37 70.85
5th. layer 14.30]silty clay 1.80 2.1 9.50 1.04 0.35 89,61
Balance root depth 16.00 2.00 5.0 11.00 1.57 0.33]  319.66
6th. layer 0.00]silty sand 2,00 5.0 0.00 (.00 0.00 .00
Tth. layer 0.00]silty sand 2.00 0.0 0.00 0.00 0.00 .00
0.00 0.00 (.00 0.00
0.00 0.00 (.00 0.00
Resisting Moment (Mr)
( Inside pit ) S01.02
S = Mr (Outside)y + Mr (Insid - 1.31
Md ( Ouwtside )
f Level of Sheetpile (-m ) = 16.00 m.
f Existing ground level (-m ) = 0.00 m
# Length ol sheet pile to be used = 16.00 m

b 2.00]t/m2 EL

Revolution point
| 5.00 | m

T ....................................... VAT

Tip of sheet pile
-16.00
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Maximum Bending Moment for Final Excavation

-,
Excavation depth  (-m) | 690
Lowest strut level (-m) 5.00
Existing  level (-m) 0.00
Type of Sheetpile (FSP-3.FSP-4) 'SP - 4
Diminishing of Moment of Inertia Yo 20,00
Load on ground surface 1/ m2 2.00
Soil Unit Weight 1/ m3 1.65
Side Pressure Co - Elficient K= 0.65
Distance Between Lowest Strut and Imaginary Bearing Point 8.60
Side Pressure at Lowest Strut ( Ground Level ) Pl = 6.66
Side Pressure at Excavation Depth P2 = 8.70
Distance Between Lowest Strut and Excavation Dep I = 1.90
X Bo Co REA) | R(B) X0 Mmax
0.000 8.700 1.900 12.923 1.671 1.706 11.464

1.8% of excavation depth.

Deflection of Maximum Bending Moment Point . cm. <

0.7% -OK-

Accumulated Deflection , em. j 12.42

1.2%  -OK-

oc
o

< Stress check >
After Diminishing

omax = Mmax//x /x = 2270 ===+ 1816 cm/m
Mmax = 11.404 tf.m
Ib
amax = 631 kegl'/ em2 = 2,250 kef/em?2 -0OK--
0.00
RRRT
) -1.50
-3.80
A -5.00
-6.90
R
-16.00
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CHECKING OF SELF-STANDING  METTIOD (Y.L.Chang)

Maximum Excavation Depth (m) H= 2,00 m
[oad on the Ground Surface ((/m) q= 2000 (/m2
Side Pressure Co-efTicient k- 0.63
Unit Weight (t/m3) W= 1.63] t/m3
Co-efficient of Sub-grade Reaction ( kg/cm3 ) Kh= 1.00] kg /em3
Lxtra Co - efficient n= 1.00
Sheetpile (FSP-3.1'5P-4) ISP - 4
Pich ( Pile ) = 1.00 m
Width ( Pile) B= 1.00 m
Monent of Inertia ( Pile ) I= 38600.00] cmd
Diminishing of Moment ol Inertia 20 %
Earth Pressure (L=1.2.3)
pl = 130 t/m Pile Root Depth
P2 = 345 t/m (rr/B) = 7.09 m
P = 4.75 t Total Length of Pilg 9.09 m
h 0.85 m
Specific Characteristic of Pile B=¥(kh*B)/(4*E*Ix)

p= 0.0044311  em-1
Deflection of Pile Head 1.5% ol Excavation Depth

D = 128  com < 3.00 em -OK-

Maximum Bending Moment  Under the ground
Mmax = 0.43 -m

< Stress check >
Alter Diminishing

o max Mmax / 7x VANES 2T e 1.816 cm’/m
Mmax = 6.433 tf.m
b

o max = 354 kel / em2 = 2250 kel/cem2 -OK--
0.00
.'3?%’{‘;L‘

-2.00
\V4

R
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PROJECT NA REVA CHAROENNAKTHON

CUSTOMER 3.a. M3Tes (2013) 9rie
LOCATION : CHAREONNAKHON 13112
DATE : 28-10.0.-22
Summary Design Condition I _evel
( -m.)

FS. = 2,52 Excavation Level 3.50

Water level 0.30
imaginary bearing point = [ 7.82]m under excavation level. Lowest strut_level 3.00

Lxisting level 0.00
Check Length of Sheet pile = 16.00)m

Load on ground surfacc ., t/ m2 2.00
SOI, CONDITION Pile root depth.m 10.50

Level Soil Pp Unit weight (/m3 | Angle [ Cohesion qu N-Walue
(-m.) Cocl. Wet Dry C(/m")
Ist. layer 3.00] Soft Clay 1.00 1.60 0.60 0.00 0.7 0.00
2nd. layer 5.50] Solt Clay 1.00 1.55 0.55 0.00 0.9 0.00
3rd. layer 8.50|to medium 1.00 1.60 0.60 0.00 1.2 0.00
4th. layer 12.00pMedium Cla 1.00 1.70 0.70 0.00 1.6 0.00
5th.  layer 14.50] silty clay 1.00 1.80 0.80 0.00 2.1 0.00
6th. layer 18.00] silty sand 1.00 2.00 1.00 33.44 5.0 17.00
7th, layer 25.00] silty sand 1.00 2.00 1.00 37.80 0.0 26.00
Su = Undrained Shear strength. = C qu = Unconfined complessive test.
Soil Protection Wall Sheetpile Pich (m.) 1.00 Width of Pile (m.): 1.00
0=SHEETPILE . 1=H-200 ., 2=1-250 , 3=11-300 ., 4=1-350 , 5=11-400 Select No 0.00
Existing Level
0.00 (m)
<L -3.00 Strut(m)

Excavation Level(m) -5.50  fm====== Length ol Sheet pile(m)

16.00

-16.00 Level of Sheet pilefm
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Walter pressure

Level Pw Pw
(-m.)
0.00 0.00 0.00
0.30 0.00 0.00
3.00 2.70 2.70
3.00 2.70 2.70
5.50 5.20 5.20
5.50 5.20 5.20
8.50 8.20 3.71
12.00 11.70 1.98
14.50) 14.20 0.74
16.00 15.70 0.00
0.00 0.00 0.00
0.00 0.00 0.00

[ CHECKING OF BALANCE]
Active _carth _pressure  ( Rankine & Resal )
Level TAN2 q+wil 2C.1an Pa
(-m.)
Existing level 0.00 1.00 2.00 1.40 0.60
Water level 0.30 .00 2.18 1.40 0.78
0.30 1.00 2.18 1.40 0.78
Ist. layer 3.00 1.00 3.80 1.40 2.40
3.00 1.00 3.80 1.40 2.40
Lowest strut  level 3.00 1.00 3.80 1.40 2.40
3.00 1.00 3.80 1.80 2.00
2nd. layer 3.50 1.00 5.18 1.80 3.38
5.50 1.00 5.18 1.80 3.38
Excavation depth 3.50 1.00 5.18 1.80 338
5.50 1.00 5.18 2.30 2.88
Jrd.  layer 8.50 1.00 6.98 2.30 4.08
8.50 1.00 6.98 3.20 3.78
4th. layer 12.00 1.00 9.43 3.20 6.23
12,00 1.00 9.43 4.20 523
5th. layer 14.50 .00 11.43 4.20 7.23
14.50 0.29 11.43 5.38 -2.07
Balance Root Depth 16.00 0.29 12,93 5.38 -1.64
16.00 0.29 12.93 5.38 -1.64
6th. layer 18.00 0.29 14.93 5.38 -1.06
18.00 0.24 14.93 0.00 3.58
Tth.  layer 25.00 0.24 21.93 0.00 5.26
25.00 ool 2193 o000l 2193
I
Passive _earth _pressure  ( Rankine & Resal )
Level TAN 2 wH 2C.1an Pp
(-m.)
Existing level 0.00 1.00 0.00 0.00 0.00
Water level 0.30 1.00 0.00 0.00 0.00
0.30 1.00 0.00 0.00 0.00
Ist. layer 3.00 1.00 0.00 0.00 0.00
3.00 1.00 0.00 0.00 0.00
Lowest strut level 3.00 1.00 0.00 0.00 0.00
3.00 1.00 0.00 0.00 0.00
2nd. layer 3.30 1.00 0.00 1.80 1.80
5.50 ool 0.00 1.80 1.80
Excavation depth 5.50 CLOOp000f Lsof 1.80]
3.50 1.00 0.00 2.30 2.30
3rd.  layer 8.50 1.00 1.80 2.30 4.10
8.50 1.00 1.80 3.20 5.00
4th.  layer 12.00 1.00 4.25 3.20 7.45
12.00 1.00 4.25 4.20 8.45
Sth.  layer 14.50 1.00 6.25 4,20 10.45
14.50 3.45 6.25 18.59 40.18
Balance Root Depth 16.00 3.45 7.75 18.59 43.36
16.00 3.45 1.75 18.59 43.36
oth. layer 18.00 3.45 9.75 18.59 5227
18.00 4.17 9.75 0.00 40.63
Tth.  layer 25.00 4.17 16.75 0.00 69.80
25.00 1.00 16.75 0.00 16.75
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Balanced  carth  pressure

Level Rotary  moment ( Ma ) Risisting _moment  ( My )
(-m.) Width Iight M.arm | Moment Width Iight M.arm | Meoment
Existing  level 0.00 0.60 0.00 0.00 0.00 0.00 0.00 (.00 0.00
(Waler level 0.30 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.30 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ist. layer 3.00 2.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.00 2.40 0.00 0.00 0.00 0.00 0.00 (.00 0.00
Lowesl strut level 3.00 2.40 0.00 0.00 0.00 (.00 0.00 0.00 0.00
3.00 2.00 2.50 0.83 2.08 0.00 0.00 (.00 0.00
2nd. layer 3.30 3.38 2.50 1.67 7.03 .80 0.00 0.00 0.00
5.50 3.38 0.00 2.50 0.00 1.80 0.00 .00 0.00
Excavation depth 3.30 3.38 0.00 2.50 0.00 1.80 0.00 0.00 0.00
5.30 2.88 3.00 3.50 15.09 2.30 3.00 3.50 12.08
3rd. layer 8.50 4.68 3.00 4.50 31.56 4.10 3.00 4.50 27.68
8.50 3.78 3.50 6.67 44.04 5.00 3.50 6.67 38.33
4th. layer 12.00 0.23 3.50 7.83 85.33 7.45 3.30 7.83 102,13
12.00 5.23 2.50 9.83 64.22 8.45 2.50 9.83 103.86
5th. layer 14.50 7.23 2.30 10.67 96.33 10.45 2.50 10.67 139.33
14.50 -2.07 1.50 12.00 -18.66 40.18 1.50 1200  361.62
Balance Root Depth 16.00 -1.64 1.50 12,50 -15.36 45.360 1.30 12.50f  425.27
16.00 -1.64 0.00 13.00 0.00 45.36 0.00 0.00 0.00
Oth, layer 18.00 -1.06 0.00 13.00 0.00 52,27 0.00 0.00 0.00
18.00 3.58 0.00 13.00 0.00 40.63 0.00 0.00 0.00
Sum_of Rotary moment 311.68 Sum of Resisting momen| 1230.30
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Level Rotary  moment { Mw )
(-m.) Width Hight M.arm Moment
Water Level 0.30
Lowest Strut Level 3.00 2.70 2.50 0.83 2.81
Final excavation 5.50 5.20 2.50 1.67 10.83
3.50 35.20 10.50 6.00 163.80
Balance rool depth 16.00 0.00 0.00
Sum ol Mw. 177.45
# Length of Sheetpile ( Balance ) = 16.00 m.
Level Risisting  moment  ( Mp )
(-m.) Width Hight M.arm Arca Moment
Existing level 0.00 0.00 0.00 0.00 0.00 0.00
Water level 0.30 0.00 0.00 0.00 0.00 0.00
0.30 0.00 .00 0.00] 0.00 0.00
Ist. layer 3.00 0.00 0.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00 0.00 0.00
Lowest strut level 3.00 .00 0.00 0.00 0.00 0.00
3.00 0.00 0.00 0.00 0.00 0.00
2nd. layer 5.50 1.80 0.00 0.00 0.00 0.00
5.50 1.80 0.00 0.00 0.00 0.00
Excavation depth 5.50 1.80 0.00 0.00 0.00 0.00
5.50 2.30 3.00 1.00 3.45 345
3rd. layer 8.50 4.10 3.00 2.00 6.15 12.30
8.50 5.00 3.50 4.17 8.75 36.46
4th. layer 12.00 7.45 3.50 5.33 13.04 69.53
12,00 8.45 2.50 733 10.56 77.46
5th. layer 14.50 10.45 2.50 8.17 13.06] 106.68
14.50 40.18 1.50 9.50 30.13]  286.28
Balance Root Depth 16.00 45.36 1.50 10.00 34,02  340.22
16.00 43.36 0.00 0.00 0.00 0.00
6th. layer 18.00 52,27 0.00 0.00 0.00 0.00
18.00 40.63 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 (.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 (.00
0.00 0.00 0.00 0.00 0.00 0.00
. 119.17]  932.38
[Imaginary bearing  point 7.82] F.S = 2.52

1.20

___Mp

Mem + Mw

2.52

-OK-
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[ CHECKING OF HIEAVING ]

Tip level of sheet pile . . 16.00
Checking depth of sheet pile | Lo= 16.00
Radius . X - 13.00
Load on ground surlace (1/m2) q 2.00

Level Soil Unit | Cohesion

(-m.) Weight

0.00
Iixisting level 0.00 1.60 0.7
Ist. layer 3.00{Soll Clay 1.60 0.7
Lowesl strut_level 3.00 1.53 0.9
2nd. layer 3.50{Sof1 Clay 1.55 0.9
Excavation depth 5.50 1.60 1.2
3rd. layer 8.50[Soll to med 1.60 1.2
4th. layer 12.00|Medium CI 1.70 1.6
Sth. layer 14.50]silty clay 1.80 2.1
Balance root depth 16.00 2.00 5.0
oth. layer 18.00]silty sand 2.00 5.0
7ih. layer 25.00]silty sand 2.00 0.0
0.00

Balance . = 16.00 ES. =

ROTARY MOMENT ( Md )

( Outside pit )

H Unit w.H
Outside pif  Weight
3.00 1.60 4.80
0.00 0.00 0.00
2.50 1.55 3.88
0.00 0.00 0.00
0,00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
Rotary moment ( Md 902.04
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RESISTING MOMENT ( Mr)
( Outside pit )

Level Soil Unit [ Cohesion

(-m.) Weight

0.00

Ixisting level 0.00 1.60 0.7
Ist, layer 3.00{Solt Clay 1.60 0.7
Lowest strut level 3.00 1.55 0.9
2nd. layer 5.50[Soft Clay [.55 0.9
Iixcavation depth 5.50 1.60 1.2
3rd. layer 8.50{Sofl to med 1.60 1.2
4th. layer 12.00]Medium CI 1.70 1.6
Sth. layer 14.50]silty clay 1.80 2.1
Balance root depth 16.00 2.00 5.0
6th. layer 0.00{silty sand 2.00 5.0
7th. layer 0.00]silty sand 2.00 0.0
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

IT | Radius Radius Mcl
Oulside pit
0.00 0.00 0.00 ©).00
0.00 0.00 0.00 ©.00
0.00 (.00 (.00 ©.00
2.50 0.19 0.19 2943
2.50 0.19 0.00 0.00
5.50 0.44 0.24 47.29
9.00 0.76 0.33 88.65
11.50 1.09 0.32 113,92
13.00 1.57 0.49] 409,93
0.00 (.00 0.00 (.00
0.00 0.00 0.00 (3.00
Resisting Moment (Mr)

( Outside pit )

()H‘)ﬁl
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RESISTING MOMENT ( Mr)
( Inside pit )

Level Soil Unit | Cohesion H Radius Radius Mef
(-m.) Weight Inside pit
0.00
Existing [evel 0.00 ) 1.60 0.7 0.00 0.00 0.00 <.00
Ist. layer 0.00{Soft Clay 1.60 0.7 0.00 0.00 0.00 .00
Lowest strut level 0.00 1.35 0.9 0.00 0.00 0.00 .00
2nd. layer 3.50]Soft Clay 1.55 0.9 2.50 0.19 0.00 .00
Iixcavation depth 3.50 1.60 1.2 2.50 0.19 0.00 .00
3rd. layer 8.301Soft to med 1.60 1.2 5.50 0.44 0.24 47729
4th. layer 12.00|Medium Cl 1.70 1.6 9.00 0.76 0.33 88.65
5th. layer 14.50|silty clay 1.80 2.1 11.50 1.09 0.32 113.92
Balance root depth 16.00 2.00 3.0 13.00 1.57 049 40993
6th. layer 0.00]silty sand 2.00 5.0 0.00 0.00 0.00 ©.00
7th. layer 0.00]silty sand 2.00 0.0 0.00 0.00 0.00 .00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 .00
Resisting Moment (Mr)
( Inside pit ) 639.79
IS, = Mr (Outside) + Mr (Insid = 1.50
Md ( Outside )
# Level of Sheetpile (-m ) = 16.00 m.
# Lxisting ground level (-m ) = 0.00 m
# Length of sheet pile to be used = 16.00 m
{ 200]t/m2  EL
T 0.001m
Revolution point
o ol [ 300]m
T \J df

I &
Tip of sheet pile
-16.00
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Maximum_ Bending Moment for Final Excavation

-m.
Excavation depth  (-m) 3.50
Lowest strut level (-m) 3.00
Ixisting level (-m) 0.00
Type of Sheetpile (FSP-3,FSP-4) 'SP - 4
Diminishing of Moment of Inertia % 20.00
Load on ground surface t/ m2 2,00
Soil Unit Weight L/ m3 1.05
Side Pressure Co - Elficient K = 0.65
Distance Between Lowest Strut and Imaginary Bearing Point 10.32
Side Pressure at Lowest Strut ( Ground Level ) Pl = 4.52
Side Pressure at Excavation Depth B2= 7.20
Distance Between Lowest Strut and Excavation Dep 1 = 2.50

X Bo Co R(A) | R(B) Xo Mmax
0.000 7.199 25000 12,737 1.908 2,229 15.188

1.8% ol excavation depth,

Deflection off Maximum Bending Moment Point . cm. 2.6 <
0.

=
l

1.0% -OK-
Accumulated Deflection . cm.
1.4%  -OK-
< Stress check >
Alter Diminishing
gmax = Mmax/7Zx ’x = 2.270 -——— 1.816 cm’/m
Mmax = 15,188 tr.m
b
O max = 836 kgl'/cem2 = 2250 kef/cem2 --0K--
0.00
e ]
” -1.50
~-3.00
-5.50
ez
-16.00
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CHECKING OF SELF-STANDING - MIETHOD (Y. L.Chang)

Maximum Exeavation Depth (m) H= 2.00 m
Load on the Ground Surface (1/m) q= 2000 /m2
Side  Pressure Co-clTicient k .65
Unit Weight (t/m3) W LO3| t/m3
Co-clTicient o Sub-grade Reaction ( kg/em3) Kh= 1.00] kg /em3
Extra Co - efficient n= 1.00
Sheetpile (FSP-3.FSP-4) 'SP - 4
Pich ( Pilc) - 1.00 n
Widih ( Pile) 3= 1.00 m
Monent of Inertia ( Pile) [= 38600.00]  cmd
Diminishing of” Moment ol Inertia 20 %
Earth  Pressure (L=1,2.3)
pl = 130 t/m Pile Root Depth
p2 = 345 t/m (PI/B) = 7.09 m
P = 4,75 L Total Length ol Pil 9.09 m
h = 0.85 m
Specilic Characteristic of Pile p=¥kh*B)/(4*E*1Ix)

p= 0.0044311  em-1
Deflection of Pile Head 1.5% of Excavation Depth

D = 1.28 cm < 3.00 cm -OK-

Maximum  Bending Moment Under the ground
Mmax = 643 t-m

< Stress check >
After Diminishing

omax = Mmax/7Zx Zx = 2,270 i i 1.816 em’/m
Mmax = 6.433 tr.m
th

o max = 354 kel'/ em2 = 2,250 kef/em2 --0OK--

0.00
_.13%‘-?&%

-2.00
AV
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CALCULATION SHEET
FOR
CHECKING OF TEMPORARY STRUT SYSTEM
AT
CUSTOMER: 3.1@. 3las (2013) 10
PROJECT: NA REVA CHAROENNAKHON

DATE: 28-11.0.-22
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< Checking of Strut Reaction >

q(t/m2)
2001 GL(m) Pa (1/m2)
B % vvy 000 1,300  Strut lev (m)
TG ]
<N | st
0.00~-6.50 -6.50~-10.20 N -3.80 ]
Ka= [ 065 | 060 | <R 2 nd
\:5.00 |
t(m3)= [ 165 [ 1.65 | <t 3 rd
Excavation 8.031
Excavation = -6.90 -6.90

Pa(U/m2) = Ka[(rtxh)+q]

Reaction (t/m) = (Pal +Pa X) x Hx 1/2

Reaction (t/m)

Pa (t/m2)
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|

< Checking of Strut Reaction >

q(t/m2)
2.00] GL(m) Pa (t/m2)
sV PIITIEY 000 1.300 Strut lev (m)
e WL
<A ] st
0.00~-6.50 -6.50~-10.20 G0 ]
Ka= | 065 | 060 | <A 2 nd

m@m3)= | 165 | 165 | <t

Execavation
Excavation = -5.50

Pa(/m2) = Ka[(rtxh)+q]

Reaction (t/m) = (Pal +PaX)x H x 1/2
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IST Layer

Check H-Beam (H-350 x 350 x 12 x 19) Called 35HA
Level t/m Strut span Wale span Buckling span  Temperature Diagonal strut  Dizagonal strut span
GL RI Ls (m) Lw (m) Lk (m) Nt (t) Ld (m) Ds (m)
150718595 | 6.50] 3.00] 6.50] 5] 3.00 2.00]
Diagonal brace Dia gonal brace span
Lb (m) Db (m)
[ 3.00] 2.00]
Nt p As (cm’) B t E (Yem?)
i 541485 025] [71.90] """70.000012] 5| 200}
HNL=p*As* P¥ (+E h
p= CoefTicient
As = Sectional area
p= | 0.000012|Coefficient of expansion
L= Disparity of temperature
= [ 2,100,000|kg/em’”
dl (cm) B N | (cm)
di = pu=§ 0.04] " 0.000012f 5 650
(expansion) = Length of strut
E (kg/em®) - Mdl (kg/em”)
Mdi=  Ed= T 2100000{ _ 0.0000600] "~ """} 126}
(moment)
STEEL  S$541,SM41,58400,TIS1227,J1S G3192
F= 2,400 kgf/cm"
E=|  2,100,000] kefiem®
T
Strut [ U T Weight | & |
H mm mm mm- | kg/m | ems
350 12 L 137 2280
""" T ] T T T g T T
_______ H i mm mm T mm T kg/m cm3 i

: 350 2y e 137 2280

e o ke e e o F—
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fe, Allowable Compression Stress
(Thk<40mm)

Slenderness ratio
A=Buckling length(lk)iy

A= V((r E)/(0.6F))=120
A<=120
Temporary fc 1,462 kgf/em?2
Temporary
(1=04(Ax /120)2)2400 - 5
fc = 1 +0445 = (X /120)2 6

fb, Allowable Bending Stress

Temporary fbo= 2000 kgf/em2 2400%5/6

fs, Allowable Shearing Stress

Temporary fs = 1167 kgf/em?2 1400*5/6
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4-1

5-1

5-3

Checking of wale

Bending fb

M =RI * Lw2 /8 (tF.m) N 20.920itf.m

ob-M/Zxtelend) [T OiEkgren2 [ Ehetiono
-OK-

Shearing. o fs

S=RI*Lw/2(th £ 2 _7ﬂ._82§_ilf.m

os = S/ Aw (kgfiem?2) {i::::::’/’:%fj:ikgf/cm2 E:::::"I‘Tﬁ_ﬂkgf/cmZ
-0OK-

Result Use H - Beam H 350 (H-350x 350 x 12 x 19)

Checking of strut

Bending fb

M = Ws * Lk’ / 8 (tf.m) 2.641{tf.m

Ws = Load on strut = 0.500}t/m

ob=M/Zx(glond) [T TiGkerem2 [T ket

Compression fe (A=120)

C=R1* La+pit i 126.2844tf

oc¢ = C/ As (kgflem2) i 735ikeflem? {1 462 kg em?

Combination
Cs=cb/fbt+oc/fc

fc (A=120)

Cs=ob/fb+aoc/fe
fe (A >120)

Result Use H - Beam

P 0.56! s
H 350

1.00 -OK-

(H-350 x 350 x 12 x 19)
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6-2

6-3

Checking of diagonal strut & diagonal brace

Bending
Diagonal strut

Diagonal brace

M=Wd*Ldby /8@tm) | 0563 4tm 7 0.563
Wd = Load on strut = 0.500§t/m ; O.SOOII/m
ob =M/ Zx (kgficm2) [ Dlkeflem2 Lo 23 eflem?
Compression
Size Ld (m) As (cm2) iy (cm) A (M120)° Ds (m)
[ 3s50A 3.00f " 154.90f 2,00}
----- Lb (m) i
[ 35HA ] CU3.00] T 154.907 i
Diagonal strut
C = (RI * Ds(b))/sind {52,595 I
oc=C/ As (kgtlcm?2) {::::{@:::jkg[/cmZ
fc (A=120)
Temporary  fc = i::::I:S:':l]:::fkgf.’(,mZ
| o it | il T e L 2 1
S ] b e i
fc (X >120)
N S ul . S S i, b 1
Combination
Cs=ob/fb +oc/fc
e Gb b oc _ f Cs
he=l20 4 25{ 2,000 i 340 i 1,87l H 0.19iDiagonal strut
-0K-
hes120 25{ 2000 {30 i 187U E T 0l9]Diagonal brace
-OK-

Diagonal strut 35HA (Pre fabricated H-350 x 350 x 12 x 19)
Reésult Use H - Beam Diagonal brace 35HA (Pre fabricated H-350 x 350 x 12 x 19)
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6-4 Checking of Bolt

Diagonal strut

Diagonal brace

(Wale side) (Strut side)
0=45 S=RI*Ds S=RI1*Ds S=RI1*Db
0=60 S=RI*Ds*1/{ 3 S=RI*Ds*2// 3
0= S (th) L seH 0= ()
[ 45] 37.1901 o 37.190} a5 T 37.190}
Bolt FI10T 22mm(d) FI0T 22mm(¢) F 10T 22mm(¢)
6 6 6
Qy(pe) {6 "] e 1 (I N,
Typical plan of strutting system
Db Ds
Wale
\ Ld \%lgoual strul
Lb
iagonal brace
Strut
\ Lk
i / O 0
Ls Lw
[u] a
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2ND Layer

Check H-Beam (H-300 x 300 x 10 x 15) Called 30HA

Level t/m Strut span Wale span Buckling span  Temperature Diagonal strut [magonal strut span
GL R1 Ls (m) Lw (m) Lk (m) NL (1) Ld (m) Ds (in)
-3.80¢ 14.422 6.50] 3.00] 6.50] ) i 4 3.00f 2.00]
Diagonal brace Diagonal brace span
Lb (m) Db (m)
| 3.00] 2.00f
Nt p As (sz) f | E (t/em?)
EEL I 0.25] 11840} 0.000012] 5] 2100
ANUL=p*As* % (*E h == =
p= Coefticient
As = Sectional area
B= | 0.000012|Coefficient of expansion
t = Disparity of temperature
g= | 2,100,000 |kg/em”
dl (cm) B t I (cm)
dl = pl={ 0.04{ 0.000012} 51 650]
(expansion) |= Length of strut
E (kg/cmz) di/l Mdl (kg/t_:itjl)
MdI = Edl= | 2100000f  0.0000600f 126]
(moment)
STEEL ~ SS41,SM41,55400,TIS1227,J1S G3192
F= 2,400] kef/em®
E=|  2,100,000] keflem®
T
Strut 1 T - Weight 7y
H mm mmn mm “ke/m ems
=y 300 j 10 (5 947 50
""" Waic~ [ e 12 Weight | Zx
H mm mm mm : ke/m cm3
"""""""" 300 I Y L
""" Strut B e B
RN - 2 Gr2oy fo Aw 1 as
,,,,,, em_ i em R R . o
___________ OO e TBSE 860931 OSIST 700, 118.40
L Nale H
LT e 1, picaielt
______ . TR N ..\ S
____________ 650 7.55 86.093
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fe. Allowable Compression Stress
(Thk<40mm)

Slenderness ratio
A=Buckling length(Ik)/iy

A= N ((m P E)/(0.6F))=120
A<=120
Temporary fc 1,292 kgf/em?2
Temporary
(1-04 (A /7120)2)2400 % 5
fc= I+0445 = () /120)2 6

fb, Allowable Bending Stress

Temporary b= 2000 kgffem?2 2400%5/6

fs, Allowable Shearing Stress

Temporary fs = 1167 kgt/em?2 1400%5/6
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4-1

U

N
i

Checking of wale

Bending fb
M=RI1 #*Lw2/8 (1f.m) | 16.224itFm
ob = M/ Zx (kgflem?2) o 1,202{kgtem2 P 2000{kgf/em?2
-0OK-
shearing fs
S=RI *Lw/2(tH E _________ 21.632itf.m
os-S/antelond) [T Hietenz [ i@ kationd
-OK-
Result Use H - Beam H 300 (H-300 x 300 x 10 x 15)
Checking of strut
Bending fb
M =Ws * Lk’ /8 (tF.m) 2.641itf.m
Ws = Load on strut = 0.500)t/m
Sb-M/Zxteiond) [T WRerem2 [T 3000k
Compression fc (A=120)
C=RI*Ls+Nt e 97.4701f
oc = C/ As (kgflem2) {::::::E}E?}kgt/cnﬁ [T .292] kgflem2
fc (A >120)
L tkgflem?2
Combination
Cs=ob/fb+oc/fe L 0.73 = 1.00 -OK-
fe(Ast20y T
Cs=cb/tb+oc/fe E:::d:iﬂm-“i =
fe(x >1200 T
Result Use H - Beam H 300 (H-300 x 300 x 10 x 15)
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6 Checking of diagonal strut & diagonal brace
6-1 Bending
Sisgerml syt Diagonal brace
M = Wd * Ld(b)"/ 8 (tf.m) 0.563{tf.m 0.563
Wd = Load on strut = (.500{t/m 0.5004t/m
ob = M/ Zx (kgflem?) o #keflem2 D 2 g fTem2
6-2 Compression
Size Ld (m) As (cm2) iy (cm) Y
BHA | 3.00¢ 154.907 8.89! 33,746
(5 G i3 0 OO s . SO
35HA | X 154.90] sG] 0.079) 2.00:
Dingonal strut
C = (R1 * Ds(b))/sind {40790 f
oc =C/ As (kgf/lem2) {7263 Gkaflem2
fc (L Z120)
Temporary fc= 5::::]:_‘}}:?]:::]kg[/u112
fe (A >120)
g o 4 [ 1
6-3 Combination
Cs=cb/fb+oc/fc
b fb GC fe Cs
A<=120 § 42 2000 § 263 i 1,871 i 0.16iDiagonal strut
-OK-
hest2o o Af 2000 f 263 T TETU T 0.16{Diagonal brace
_OK-
Diagonal strut 35HA (Pre fabricated H-350 x 350 x 12 x 19)
Result Use H - Beam Diagonal brace 35HA (Pre fabricated H-350 x 350 x 12 x 19)
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6-4 Checking of Bolt

Diagonal strut Diagonal brace
(Wale side) (Strut side)
0=45 S=RI*Ds S=RI1*Ds S=R1#Db
0=60 S =RI#*Ds*1/J 3 S=RI*Ds*2// 3

[ & 28.843] === 38.843i S 28.843]
e L 4] oy

Bolt FI0T 22mm(¢) FIOT 22mm(d) FI0T 22mm(dy)
6 6 6
Qye) {5 i _— - | SR 5 i

Typical plan of strutting system

Db Ds
Wale
\ /ld Diagonal strut
Lb
iagonal brace
Strut
Lk
/. . .
Ls Lw
N
[m] [m]
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CALCULATION SHEET
FOR
CHECKING OF TEMPORARY WORKING PLATFORM SYSTEM
AT
CUSTOMER: 3@, A5lasn (2013) A6
PROJECT: NA REVA CHAROENNAKHON

DATE: 28-13.81,-22
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Lay out of Platfrom

0.00 m Widih

SDa

Floor joist Beam

11-250%250)Deck I'late
T350X350X12X19

15m x 6.0m x 0.25m

rdl

l[ H350X350N12X19 " ﬂ

Sleeper Beam
-1.50
L eom ] s o
L
q
/
- y
-5.00 60m VA 60 m
|
] ] |
Stage "ost
1300 x 300 3 10 5 15)
¥
¥ -0.90
3.06 m
B S
Imaginary Bearing point
-22.0 v

Size of Stage Post H-Beam J00{(H-300 x 300 10 x 15)

Kh 0.649

Length of Saige post 22.0{m {Iu ginary Bearing point 30;,;,;.
Fxcavation 690 im -

Span of stage post {m x m) 6lm Widih 2|pe/span

X GOfm Length 2|pc/span

Cover arca of Stage post 36jm2/span

Span of Floor joist [ 2|Line/span Laver
Span of Steeper 3.5im 2|pe/span | 1“-0,
Level of Strut & Tying Brace =13 m -5|m

Highest Lowest

f I Platform "

{i S06 360

{Flnor joist BA=_ s l] T s -

1350

Iﬁfﬁé}s s T 30

Total Dead Load (ke/m2) 350

Live load (1)
U CarWeight @ Camage Weight 0T Timpact (207§ Livelmdin 1
T0.000] 5.000] - 0

Crane size A01on erawler

Le (Widih, m) 4.50)m
He (Length. m) 3.500m
B (Wheel widih, m) 0.76|m

Wheel Contact Anca (m2)

[
Ic*B
E Hc*09*B* 12

Stress on Contact per wheel (£'m2)
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I Checking of Platfarm

Component ) -/\;h:nl.?:p() ._;{.... ; . 1
. 860 1350%

I-1 Iead Load Stress
W
SD6
W - U010y Vim
Bending Md 0.397 Lm
Shearing Qd foeoo B2 t
1-2 Live Load Stress
,--. Floor joist Beam
I'p £
10333 vm2;
11744 vm2}
14.006 vm2;
H
H
H

Um2; |
Um2
/m2

£y Front
o SD-6 Side

Slam|

ax point) (Q max Point)

[ SDo ] SD6 |
5 | 1 2 S G

L 550 J m (Span of Sleeper ) I ] 35

w 24.957i/m From
15 502{1/m Side
S70[vm Stam

016 mWidil of wheel ) 070

vm From
2| Side
76{vm Slant

Max Beoding Moment
M omax = (w3 (21 ‘I!MIK__

From Liting T i
Side Lifling 15.08itm Side Lifing | Lm
Stamt Lifting 24 881 {tm Slant Lilting 5{tm
1-3 Combination of Bending Moment for Dead & Live Load Combination of Shearing stress for Dead & Live Load
Mmax -~ Mmax « Md * 1.50/025 Qmax - Qmax + Qd * 1.5/025
From Lifting 20.660{1m FromLifing ) 103800 m
i 17,463 fum Side Lifting 127004 m
Slamt Liftipg 27.2631tm Stant Lifting | .. Jo828ftm
ab (kw'em2) - M max /2" (5H-250x25059x14) 1h = 2400 kefem?2 @ g (kg/em2) = Q" max / A 5= 1350 kefem?
(7Zx = 5°860 =4300cm3) . FY PR ST I
Front Lifting 020 0.26 -OK- -OK-
Side Lifting o L T 017 -0K- AOK-
Slant Lilling 034 020 -0OK - LOK-

Result USE Sh6 == 1.5m x 6.0m « 0,25m Platfrom
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b (hw/cm2) 15 (kg/em2)

e
=

1.350]

E_ ‘_mi.\_umh i | 7x (cm3) i em?) Flange T e
I 398001 2380} o
2-1 Dead Load Stress
[ W l Wheel - Wheel contact -
| HI50X350X12X19 | | Floor joist Beam HE A
i ] ¥ i Sleeper Beam r Hﬂ"m"mmmﬂmm[mumung:p
600 ' Y
' 0
w LIST tm i ) Sleeper Beaan
Bending Md L tm i ' ]
| I ;
i i
LT M |
2.2 Live Load Stress for Front Lifting (Floor Joist) 1 Floor Joist Beam | 1

Bending

Wheel contaet 030
i \\;_d

. toed LLLL 8

L 1% m
Ra - TTEsG T i1 e i
Rb = 13.500 1 Rb 1
Check [ 135001 ) Cireck 1
{Bending NI = |= 31700]tm [ Nl | e fim
Shearing Shearing
Wiheel contact
(w)
------------------------- Ilfm
1
a b a b
(L 600 T (Span of Floor joist ) (L) 000 "
Jman | l o ) SERANRT] fm
i Q- I 220504 T | R T —_i'
Conbination for Live load & Dead load
Beading Bending
[ Nd A | 37012 Jim [ NN 1 fem
Ob (ke/em2) = M max [ £x° 1h = 2400 kgiem? b (ke/em2) = M max / Zx' b - 2400 kg/em?
[Front Lifting il e i635] 068 oK [From Lilting } { e 1 e
Shearing Shearing
i QreQd { 25001H [ O 7 Qd- ]
s (kg/em?) = F max [ A¢ 5 1330 ku/em? O s fkelom2) = € max / Ae'
AT W g5 BT
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1.3

Live Load Stress for Side Lifting (Floor Juist)

tending Bending
i ) = L)
7 m}ﬂu
Wheel contact
k b - T | »
) __ Jm(Span of Floor juist) Y 6.00 _m
o o f B 1Y I . N
{Bending M1 = [ LT jtm [Bending Mi | T, | 8 jrm
Shearing Shearing
(w)
N s
Lo
Whel (|
—
" A
I T
RN 6.00 __Jm (Span of Floor joist ) (L 600 Jm
my 5350 Tim ) [T ji o
| Q I 35 [ ol - e ] [
Conbination for Live load & Dead losd
Bendi . Bending
{ NTd 7Nl { J0.432 Jum [ Md NI i Jim
ob(kg/em2) - M max / Zx" 1b - 2400 kw/cm?2 ab (kg/em2) = M max / Zx' b = 2400 kge/cn?
{Side Tifting { [REZI 74 I -OK- [Side Cifing ] T SR |
Shearing Shearing =
[ Qi+Qd= " """ 201 [ O < Qd = i B
a's (ke/em2) - O max / Ae! fs 1350 kw/em2 O s (kefem2) - OQ'max/ Ac' fs = 1350 kea/cm2
{Side Tifling { 720] 053 [T ISide Lifting !  ——— : I
Live Load Stress for Slant Lilting (Floor Joist)
Bending
Wheel contact
W)
tUm B o i
bi I 5} [ b
(L) 6.00 m (Span of Floor joist ) (L) 6.00 m
G Wemm—"_ . T
135 n I Tm(y %—m
i : i Ka i Tk
Ith 1890211 W= i
Check [EXIT Clieck {
== Mi [ [Bending M- i ftm
Shearing Shearing
Wheel comtact
(w)
e U =2 S
b a b
m (Span of Floor joist )
i o= i i o= [ 379051
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Conhination Tor Live load & Dead load

Bemling _ Mending
i Md =M | - MdeMI=
abkg/em2) = M max | 7x' b~ 2400 kw/em?2 a b (kg/em2) = M max / 7x b =200 kg/iem?
{Stamg Lifing [RITI CET 0K STan Lifting i
Steariog Shearing e e
H Qind- { 0 T0d = B T
os(kg/em?) () max /A fs = 1330 kg/cm?2 s (hefem?) - max / Ae 15 = 1350 Beg/em?
{Stant 1. | o S = TSTant Lifiing i _____:_'_‘Ei_;_?_[.__"__“__“' i
Result LUSE Il-Beam H350X350X12X19
3 Checking of Sleeper Beam
R Ib (k'em2) fs (kg/em2)
Use H-Beam {1350 { I Ipe 2A00] 1,350]
{ Ae (cm2) [ Ix (emd) 1 7x(emi) [ A (em?) Flange | iy (cm) i I (em) { As (cond) |
i 3T 398001 2380{ o 665] 889} 351 171.9]
3-1 Deail Load Stress Wieel comtact
W
1 H350X350X12X19 | Steeper Beam
330 m (Span of Sleeper ) Stage posi I
Whee cositact
s L (A
Bending Md B664 1m
Shearing Qd 63011 Sleeper Beeam
32 Live Load Siress for Front Lifting (Sleeper Beam) "ml"[“[m [Hml“"""l
heel contact ___i80 E g
!
a 1 i L b
D 6.00 n LH 6,00 B m {Span of Stage post )
T )
B 80
1 it= [ 2oer T Ju
w w
24067 21067
Vin SR | .
4.50 l Mmax
Omax
H3SON3S0X12X19 } Sleeper Beam
' m
550

m (Span of Slecper )

o

Conbination for Live load & Dead lomd

Bending

| Nid ENIT {

fed

ab (kg/em2) - M max [ Zx tb = 2400 ky/em?2
{Front Lifting i (e 12431 05 | i W 1
Shearing
f Qrigi f EENAENT)
o5 (kefom2) - Q max /A s 1350 ke/em?
[From Lifmg = e O[O0
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Live Load Stress for Side Lifting (Sleeper Beam)

7.
} wli 7 833

: ﬂ Wheel contact

w2 tm

“m

417

y

600

m (Span of Stage post )

o
Y

5.50

i TR
L5 SO |

w2 wl wi
13 30 33300
11, N [ [ vim
1 .50 l Mmax
w2 OQinax
I HISONISOX12X19 | Sleeper Beam
a B T
IR
Conbination for Live load & Dead load
Bending .
33009 em ]
1 = 2400 kw/em?2
15730 066 [ ok
Shearing o
[ Q-Qd: i 1 SR
s (kgfem2) - (F max / Ac' fs = 1350 ky/cm2
[Slm\t Lifting i 1.0981 D&l H -OK
il Live Load Stress for Slant Lifting (Sleeper Beam)

Wheel contact

w2 wl wi
13560 RIRCH 3l.6do
Ym L Ym vm
150 l Minax
w2 Omax
~ H330X350N12X19 ] Sleeper Beam

270 m

m (Span of Stage post )



envim
Rectangle


Conbination for Live load & Deal load

b (ky/em2) ~ M max / Zx fb = 2400 kyfem2

o6y

O

O s (ke/om2) = max / Ae' fs

5

Result USE H-Beam H350X350X12X19



envim
Rectangle


i Chegking of Stage post

= Lrim} Ap i

Section Area

¢ (1) Qulv
Pilc in sand Pilein caly Chiin caly
0.09%) 20| 3. 12.0/ 10 000

—

Pile toe N-value

300

on dt.‘|l|‘|-lT;‘;

I Ac (cm?) H “Zx cm3) T Weight (fagin) | I
7554 IEX 1330% 9 00033}

—
I
i

i
30§

4-1 Checking of Bearing capaciity

Axilal force by Dead Load N1

Axilal force by Live Load N2 27 600}t

Avilal force by Strat Dead Load N3
H-Beam Weieht (ke/m) Span (i) Assort Directipn Total weight q1)

Strut Ist layer 3500 150) 6.00 1 g
Strut 2nd layer 3511 150 6.00 i
Strut 3rd layer 350 150 0.00 1
Strut Aih layer 3511 S 150 1
|

1

1.800

1.800

Strut 51h layer 3501 150
Stru 6th layer s 130

wafrafafia) ]

Single=1 One direction-1 | 5400 N3
Double2 'wo direction 2 T

Axilal force by Strut Force N4

Reaction (Vm) Transler (%0) Span (n1) Direction

Strut Ist layer 15 T3 o0 = =

Steut 2nd layer 17 15 6.0 5, N R

Strut 3rd layer 14 .5 5.00] 5

Strut 4th layer )

Strut Sth layer 5

Strut Gih layer 3
Single=1 One direction 1 8337 N
Daouble -2 Two direction-2 et

Axilal Torce by Horizaontal Load NS 11705 *{2/11

T (Horizontal Load)

(Car weighi + Cal

age weght) * 207

11 (Width of Platform)

12 (Length 1o Imaginary point) "0‘7ﬁa]|n
N S ]
Axilal Torce by Pile weight N6 r“ ””””” T 0936}

Axial Versical Foree (N]FN2ZHNISNJ NS -NB)

Uliimate Bearing Capacity H-Beam
Level (-m)

H-300 x 300 10X 15)
I

Q 0P AP S LSYS HQuLe)2)*Lr

Allowable Bearing Capacity

Oa Q3

{:_..A..u-——-»"“ﬂi‘fﬁil“j: -0K-
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i-2 Checking of Stress

Bending By Horizontal Load

Mmax =[1*05/10%(.1+1.2):

ab(kg/em2) M max /L
I (Hosizontal Load)

{Car weight ¢ Camiage weght) * 20%5 {"
LO(Number of Stage post per width of Platform)

L1 st Bracing to Excavation level)

: . I,‘)_g:[m

]

By Other than Horizontal Load

Wave Stress

Lwl
Lenuth (m)

v = (km /hour)

O

Fwavel

Lw (m)

Fwave2

QL(m3) " B*vi* L0

Q2 (m3) B v L0
Fwavel (ke/m) < (r/g) *(Q1) * (v7-v0)
F wave2 (k/m) (e /g) * (Q2) * (sF - 10)

r= 1,000
g=98l

(F wavel) * Lwi
(Fwave2 per point*Cantilever)
ob' (ke/cm2) = (Mmax! #Mmax 2) / Zx

Excpvation level

13 (m)

I wave2 per puint (Fwave2 * Lw)

13 (in)

Use LT5X73X9

Imaginary poist

ke/m
ku/m

kg m
kg m
kg/cm2

—b

-1 50
-5

—p | 0o
=096
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Resuli:

Compression

Comax - N

N (Axial Ventical Foree)
Oc¢ (kg/em) = C max/ Ae

fe. Allowable Compression Stress
(THK -40nwn)

Slendemess ratio
A =Buckling lengthtlk)iy

{20 68 ))

Temporary

fe

Combination
Cs obitht ge/le

Ci=ab/ibt ab/ihracife

Use Stage Post _H-Beam

120

(5/6)

0.76

Jon

kg/fcm2

without wave -OK-

with wave -0K-

(11-300 x 300 x §0 x 15)
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s

Result:

5 Checking of King post

0.0

| fe(cm2)

e(m)

I(lilhm.”

0.50

Other force on strut (1) . 'E'"[.'"u Doad wae] ——}
o OWm 6001

foree by strut Dead Load (1)
N3

N3

Axial Vertical Force (I"a) (N3 N4+ Other foree  Pile w
-

L

Eccentric Bending Moment (Me) = Pa * € (Distanee of cecentricity)

Pull vut force (M) -~ N4 - N3

Buckling Lengih (LK) - 11 +1.2

A “Buckling leogib{lk )iy

Ultimate Bearing Capacity

QO 30T Ap

Allowable Bearing Capacity

Qa Q*23

-OK-

Ultimate Frictional Capacity

RE (S LsyS+{Qu¥Le) 2y Lr
-OK-

Bending Stress b ke/em2

ab ~Me/Zx

Compression Stress

t:‘_;]kg-'cnlz

ae-PalAe

Cs=ab/ibi gc/lc -OK-

Use King Post  H-Deam 300 (11-300 x 300 x 10 x 15) 1505 m
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< Checking of Strut Reaction >

q (t/m2)

[ 200] GL(m)
YVy by b 000

Pa (t/m2)

0.00~-6.50 -6.50~-10.20
Ka= [ 065 | 060 |

w@m3)= [ 165 | 165 |

Excavation = -6.90

Pa(t/m2) = Ka[(rtxh)+q]

Reaction (t/m) = (Pal +Pa X)xH

x1/2

1,300 Strut lev (m)

Reaction (t/m)

Pa (t/m2)
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