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Finite Element
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Bored Piles with Sheet Piles Retaining Wall
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Sasgvivuyatilataais Finite Element
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e Modify soil layers

e

X 5.B34E-3
Head  0.000 Soil layers  Water  Initial conditions ~ Field data
Layers Borehole_1
£ Material Top Bottom
—.000: 5 ._ffl-'ery Soft Clay 0.000 -10.00
- 2 ! Soft Clay -15.00

5060 i 3| Very Stiff Clay -25.00

-30.00

40 Hard Clay
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M15191 1 Aaanifzastiudu uagiaanlalunisiieseviaanuuy

Material set
Identification nu
Identification
Material model

Drainage type

1 2
Very Soft Clay Soft Clay
Mohr-Coulomb  Mohr-Coulomb

Undrained (C} Undrained (C)

3 +
Very Stff Clay Hard Clay
Mohr-Coulomb  Mohr-Coulomb

Undrained (C) Undrained (C)

Colour B rcs 121, [ res 171, [ reB 240, [ ReB 136,
Stiffness
E ki fmz 6500 13.00E3 60.00E3 102.0E3
v () 0.4350 0.4350 0.4350 0.4350
Alternatives
G kM m2 2174 4348 20.07E3 34.11F3
E ped lM fm2 219.6E3 439.1E3 2.027EG 3.445E6
Strength
Coof lMfm2 13.00 26.00 125.0 204.0
p (phi) e 0.000 0.000 0.000 0.000
Material set Material sat
Identification number 1 2 Identification number 1
Identification Sheet pile Bored Files Identification Strut
Comments oS
Colour | s < [ roe o, o st
Material type Elastic Elastic
Material type Elastic
Properties
Isotropic Pruperiies
End bearing ] EA e,
EA, KHjm 5.090E6  7.000ES Lipacing i
EA, kM fm 5.090E5 7.000ES
= kM mzfm 81.10E3 210.0E3
d m 0.4373 0.6000
w kM fm fm 1,900 6.800
w (nu) 0.1500 10,3000
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71U 4 wihda1.2-1.2 anuenaudu 15 was

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
pr b b b b b b bewa b b b b v by Do b e Lo
0.00 -
—m.oué
" OOCKKIN
-30.00 §
519 5 wihda 2-2 anuamawly 13.8 was

3.1 dueaunisnagsie

£t T B

®
() Initial phase [InitialPhase]
£
. Excavate to -1.20 [Phase_3]
Install 1st Strut [Phase_4]
) Exravate to -3.20m [Phase_5]
Install 2nd Strut [Phase_g]
) Excavate to -5.70m [Phase_7]
FS [Phase_g8]

Install Sheet pile and Bored Piles [Ph
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4. NaN3ILANEU

4.1 wan1siteszvuiinga 1-1

-nstAdaudluiLuduuadf unI Audy

0.00 8.00 16.00 24.00 3200 40.00 48.00 56.00 5400 7200 0.00 88.00
] T 0 S I R 0 S W T I A O 0 I TSI I U [ SR I
8.y
] [*107% m]
= 500
0.00 |
= X 2 7 2000
B \ g i /
= | [Strut H350x350 at -0.9m /
B — 7 12.00
800 Strut H350x350 at -3.0m . /
= (7 S A . i
. 7= 2N 4 { N\, A -~
= ret N S A 7 fi NS 7
1600 o s NP =, % ) ) \J Nl L i
— Bored Pies 0.6m L=21m] = | BN N \ ] Stoet Piles 12om [
B 5 1.7 AN K = L7 SN —;5(/ \ A -12.00
3 p N s \\,; S e ki
5] A T A O i 75 Avahph A Ny i AN \
2400 J VA / A SRR s 7N NI SN N \ 20,00
— Y / / NN 20.19m NN \ X
E > —1 g et 7
5 e 2| AN %
3 i < = “ 28,00
— % A e \—.\ e |lher ~ //
-32.00
sy -35.00
1 X
— 44,00
~40.00 al
Total displacements u,.
= Maximum value = 0,02936 m (Element 896 at Mode 7477)
Minimum value = -0.04057 m (Element 920 at Node 2875)
a = o =
-nMsiaRauslunnfvuasitunwafiudu
0.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00 54.00 72.00 30.00
] T O Y O I A T I
0.00_]
J \ /
2 L8 -0.9m
7 b K N\,
£.00 . [Strut H350x350 at -3.0m
] i e\
— i 21N
5 - I
m 7 \
] e 7 W
-16.00
24,00 -
— ¥
3200

Total displacements u,,
Maximum value = 0,04891 m (Element 867 at Node 5926)
Minimum value = -0.04404 m (Element 835 at Node 272)
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0.00 2.00 16.00 24.00 32.00 40.00 48.00 56.00 54.00 72.00 80.00
sl s il een i e (i (Lo e (L fen o flashen o nsrell ienieflen o (asn o Lo e e el sisnon e risne | sesn dllen e [nsn e (L ez [En i
i [N mjm]
3
] 3200
] 2300
E >
] 2400
< ]
J 'E 2000
. \ o
-16.00
— Bored Piles 0.6m L-21m E | Sheet Biles 1 9m|
] 1200
] 800
-24.00 A
— 1 20.19m 1
] I 1 400
g 0
-32.00 3
pl £
Bending moments M (scaled up 0.0100 times)
= Maximum value = 268,5 kN m/m (Element 26 at Node 7460)
Minimum value = -142.2 kN m/m (Element 32 at Node 6048)
- o o
-39t UFIFAAUDINIUNINUAU
0.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00 80.00
el b by b b b b b b b b b b b b b b b b b b e
G D]
| 1600
0.00 7]
i \ 1400
2 A
= 1200
.00 Strut H350x350 at -3.0m
| 1000
uf 800
-16.00 -
— Bored Piles 0.6m L-21m | Sheet Bies 1 9|
g 600
| 400
2400 |
=S| 1 20.19m 1
4 I 1 200
=| 0
-32.00 ]
— £
Shear forces Q (scaled up 0.0200 times)
= Maximum value = 192, 1kNjm (Element 16 at Node 8185)
Minimum value = -133.7 kNjm (Element 17 at Node 1080)
= Step info
safetk FaCtor Phase F5 [Phase_g]
Step Initial
Calulation mode Classical mode
Step type safety
Updated mesh False
Solver type Picos
Kernel type 64 bit
Extrapolation factor 0.5000
Relative stiffness 0.02011E-15
=l Multipliers
Soil weight M ysiche 1.000
Strength reduction factor M -0.01308E-3 M

Time Increment 0.000 End time: 0.000
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4.2 wan1siwmsiziiuindn 1.2-1.2

-msmﬁ'auﬁ'ﬂuumsmwaa Awafufu

0.00 8.00 15.00 24.00 32.00 40.00 48.00 55.00 54.00 72.00 80.00

‘
i
H

o
=
=

@
=)
8

=T : T : - —— 0.0
{ [Sheet Piles 12m N ez

VS

5 | [Sheet Piles 12m
(R |‘/ Wi o
S \

-16.00

24,00

g
]
2

g
\\I|I\I|\\\|\\I|I\\‘

Total displacements u

Maximum value = 0.02119 m (Element 278 at Node 1194)
Minimum value = -0.02814 m (Element 317 at Node 3099)

-mMstadaudlunundsuasAiuneAudu

0.00 8.00 16.00 24.00 32.00 40.00 43.00 56.00 64.00 72.00 80.00

¢
<
¢

=103 m]
36.00

32.00

28.00

2
=
=}

24.00

=1 20.00

—— 16.00

&
=
g

7 —— 1200

N /

VS \

- T <
{[Sheet Piles 12m]
\ Ty

N —— s

—— 400

— 0.00

&
g
g

—— =00

=1 .00

-12.00

-24.00 -16.00

-20.00

-24.00

-28.00

-32.00
-32.00

Total displacements u,,

[e=3] Maximum value = 0.03299 m (Eement 336 at Node 2841)
Winimum value = -0.02887 m (Element 261 at Node 3978)

-
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i1} 12.00 16.00 20.00 24.00 23.00 32.00 36.00 40.00 44.00 48.00 52.00 56.00 60.00 64.00

[ m/m]

- 5 i 4500

Strut H250%350 at -0.9m

Strut H350%350 at -3.0m

3500

i e

Sheet Piles 12m
l Sheet Piles 12m et
| ] 2000
1600 4 | 1525m |
E 1500
2000 1000
E 500
2400
- o
E £
Bending moments M (scaled up 5.00%10 2 times)
- Maximum value = 274,0 kN mjm (Element 25 at Node: 3442)
Minimum value = -304.6 kN mjm (Element 24 at Node 68)
P o o
-39t UFIFAAUDINIUNINUAU
00 12,00 16.00 20.00 24,00 28.00 32.00 36.00 40.00 44,00 46,00 52.00 56.00 60.00 64.00
Levovoe b bt b b b b bt bt b b et bt b b bt b b e e B 1
= [kjm]
0.00 o =
E - i’ 4500
E Strut H350x350 at -0.9m : :
-4.00 7 : 2
— ! t 4000
E Strut H350x350 at -3.0m
B 3500
<00
3 l\ 3000
3 Sheet Piles 12m
LD 3 ‘ Sheet Piles 12m 2500
— | ] 2000
1600 3 | 1525m |
B 1500
2000 3 1000
E 500
2400
— o
3 {
Shear forces Q (scaled up 5.00+10  times)
= Maximum value = 254.7 kivjm (Element 23 at Node 3442)
Mirimum value = -266. 1 kijm (Element 22 at Node 68)
- Stepinfo
Phase FS [Phase_8]
Safety Factor i it
Calulation mode Classical mode
Step type Safety
Updated mesh False
Solver type Picos
Kernel type 54 bit
Extrapolation factor 10,5000
Relative stiffness -9.819E-18
= Multipliers
Soil weight Miysight 1.000
Strength reduction factor M 0.22368-3 M4

Time Increment 0.000 End time 0.000
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4.3 wan1sitaszniingn 2-2

—n'ﬁmﬁauﬁ'ﬂuumsmwao Awafufu

0.00 5.00 16.00 24,00 32.00 40.00 48.00 56.00 64,00 72,00 80.00
ot by b b b b b P b b b b b b b b b s Lo b L b e
4 10 m]
— 20.00
0.00_7]
3 /\\ 15.00
| 5 Strut H350x350 at -0.9m
] off 10.00
200 /' / Strut H350x350 at 3.0m
— / / Y 5.00
B A
u ~ 7
— S / v, 0.00
16.00 J = £
=5 B 5 . -5.00
< N
J \\ Nl
] P 7. 10.00
5 Bored Piles 0.6m L=21m
24.00 7 15,00
| o o/ I
J T~ p
7 / “\ / \ 20,00
3200 -25.00
= X -30,00
Total displacements u,,
1] Maximum valug = 0.01316 m (Element 677 at Node 53534)
Minimum value = -0.02802 m (Element 714 at Node 2571)
a o, sL P ° o o
0.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00 80.00
T T T O T T A T A VT T O [T 0 O AV
2] =10 m]
— 55,00
0.00 7]
H| [ A - » 45.00
i Strut H350x350 at -0.9m [ |
5 o =35 2 35.00
800 - 7 Strut H350x350 at -3.0m |~
) y, -
S
= 4 N 25.00
5
J N\
= N //
] WG 15.00
16.00 |
— T et N
- \\ A 5.00
1 Fil
o Bored Piles 0.6m L=21m
- o/ 5.00
2400 7
i) B . \/
- \ -15.00
] —~ -25.00
-32.00 -
= X -35.00
Total displacementsu,,
= Maximum value = 0,05221 m (Element 708 at Mode 5007)

Minimum value = -0.03281 m {Element 647 at Node 638)
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=
=1

5

=

2
|\ pali \l

g

2401

8

-32.00

=
5

0.00 8.00 16.00 24.00 32.00 40.00 56.00 5400 72.00 80.00
o bbb e b b b b b b b b by e b b b b b b b P b by
Strut H350x350 at -0.9m
Strut H350x350 at -3.0m ‘
= Sheet Piles 12m
Bored Piles 0.6m L=21m
Y
X
Bending moments M (scaled up 5.00%10 > times)
- Manimum value = 273.5 kN m/m (Element 16 at Node 1066)
Minimum value = -396.6 kN m/m (Element 15 at Node 5776)
wsdaugugauadiunaduau
DA ]
0.00 2.00 16.00 24,00 32.00 40.00 56.00 64,00 72.00 80.00
I T W I O Y OO I M B
Strut H350%350 at -0.9m
Strut H350%350 at -3.0m

& &
g 8
H\ll\ll\\l‘\\\‘

-24.00

-32.00

Safety Factor

i
P ey

. | .....
x
Shear forces Q (scaled up 0.0100 times)
= Maximum value = 276.7 khjm (Element 15 at Node 5776)
Minimum vaiue = -232,7 kNjim Element 9 at Node: 5776)
= Stepinfo
Phaze FS [Phase_&]
Step Initial
Calulation mode Classical mode
Step type Safety
Updated mesh False
Solver type Ficos
Kernel type 64 bit
Extrapolation factor 2,000
Relative stiffness 0.9012E-15
= Multipliers
Soil weight M reaghe
Strength reduction factor Mg 0.1547E-3 M
Time: Increment 0.000 End time

Dt mfm]

6000

5000

3000

1000

[tjm]

3600

3200

2400

500

00

1,000

0.000

10
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AnMFIaNginuINaINsAdauduadfitwnsaiiadtduiarzauia 0.6 wes wasiaduia vinns
tadausaglutnaeidiivun wazam luudaaggavitiadulunsaazninge laudaeliton151en 2

M15797 2 WAANETdaNNN1TNATIATILYINNY Finite Element
j LN WRLINAR n1sLAdaudn FS
W66
Mmax,(kN—m) Sma\x,(kN/m) Nmax,kN Mmax,(kN—m) Sma\x,(kN/m) Nmax,kN Dx,(m) Dy,(m)
1-1 268.5 192.1 59.87 129.1 133.7 51.16 -0.04 0.05 1.165
1.2-1.2 - - - 304.6 266.1 1171 -0.03 0.03 1.170
2-2 -396.6 276.7 43.5 273.5 197.4 50.3 -0.03 0.05 1.166

4.4 aanuinnuantasylutantdiuiang

Use 10-DB20 + Extra 10-DB20 at -1.00 &9 -7.00 m (s aagtdaaungndlunianuln u.)

600 mm diam.
2.22% reinf.

f'c= 28 MPa

Ec = 24870.1 MPa
ic = 23.8 MPa
Betal = 0.846954
ty = 392 MPa

Es = 199955 MPa

Ix = 6.36173e+009 mm"4
ly =6.36173¢+4009 mm"4
X0 = 0 mm
Yo = 0 mm

REINFORCEMENT:

fs=0.5ly

(Pmax)____

500

[Prin]

(Prair)

500
M (KN

600 mm diam.
1.11% reinf.

f'c = 28 MPa

Ec = 24870.1 MPa
fc = 23.8 MPa
Betal = 0.846954
fy = 392 MPa

Es = 199955 MPa

Ay 2743 mm*2

Ix =6.36173e+009 mm™4
ly = 6.36173e+009 mm*4
Xo =0 mm

Yo=0mm

REINFORCEMENT:

fs=D.5ty

fo=)

400

[Prain)

2000

Pmin)

400
M (Khm)
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- 10-DB20 o 20-DB20

ﬁu_-Wmm 4"1{;;}{ RES@0.10m
{ \ | I \
COVERING 1Y COVERING B = B

g

1000

[ 75 MM,

||‘|’ 4} COVER |.,\r
N/ N/

Section A-A Section B-B = %

f

6000

]

14000

. 10-DB20 2 %
// : RES@0.10m —
([ 1V coverING —
W /75 MM,

S/

e

Section C-C

£

Bored Piles &0.60m
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DEPTH {m)

o

T T T T T 1771

W B N Do kW N =

[32

BH-2
GWL.= -0.10
-Su
Wsq.m) DEPTH (m}
o 0.00 0
e 7 i b -
1 —
2 —y
3 _|
4 —
5_|
VERY SOFT TO SOFT 6
FAT CLAY 7
(CH) -
& _|
9 _
10_4
1
12
13
MEDIUM FAT CLAY
(CH) 14
15.00 o 15.00 /] - 15
? é 15
’4- 24 ’éjzz 17
7 i3
g/)‘- 24 mry
”4 % 19
,/Jl 28 é:]ze 20
7 2 "
4- 21 %:]18 22
22.50 4 VERY STIFF TO HARD % ]
? 44 FAT/ILEAN CLAY TRACE 5:32 23_ |
Z FINE SAND 2 o4
1 (CL, CH) s
% 7 25
25,5004 % T
? 45 //(:l 51 26_|
'; 7 27
Z/m 55
g % 28 |
;‘/: 50 143 29_|
7 7 30_|
30.45(71 150 30.45¢74 155
31
[C1SPT-N [seT-N
(blowsift) {blows/ft) 32_|
i
M,
I, . ]
Q’Eﬁm L]me l'hun;?;aun?n [ .
g ] ! dosirervinasaloun
el Aufaminmsu
g = o-e-ot.i0 1
g 3
>3
2
[+ 3
e & :
AG m ; "
foj

CROSS SECTIONAL PROFILE ALONG BH-2 AND BH-1

Data-main/profile/GE60-058-profile-2b-30m
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BORING LOG 2.LTD. GEB0-058-1
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General Information:

File Name: E:\Job for living 2019\§0!%0&aAé! pile wall\2nd\RC Pile at0 to -8.col

Project:
Column:
Code: ACI 318-11

Run Option: Design
Run Axis: X-axis

Material Properties:

f'c = 28 MPa fy = 392 MPa
Ec = 24870.1 MPa Es = 199955 MPa
Ultimate strain = 0.003 mm/mm
Betal = 0.846954
Section:
Circular: Diameter = 600 mm
Gross section area, Ag = 282743 mm"2
Ix = 6.36173e+009 mm"4 Iy = 6.36173e+009 mm"4
rx = 150 mm ry = 150 mm
Xo = 0 mm Yo = 0 mm
Reinforcement:
Bar Set: prEN 10080
Size Diam (mm) Area (mm”"2) Size Diam (mm) Area (mm”"2) Size Diam (mm) Area
# 6 6 28 # 8 8 50 # 10 10
# 12 12 113 # 14 14 154 # 16 16
# 20 20 314 # 25 25 491 # 28 28
# 32 32 801 # 40 40 1256

Engineer:
Units: Metric

Slenderness: Not considered
Column Type: Structural

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 2827 mm"2, Asmax = 0.08 * Ag = 22619 mm"2

Confinement: Tied; #6 ties with #25
phi(a) = 0.8, phi(b) = 0.9, phi(c

Layout: Circular

Pattern: All Sides Equal (Cover to
Total steel area: As = 6280 mm"2 at
Minimum clear spacing = 45 mm

20 #20 Cover = 75 mm

Service Loads:

Load Axial Load Mx @ Top

No. Case kN kNm
1 Dead 50.00 400.00
Live 0.00 0.00
Wind 0.00 0.00

EQ 0.00 0.00
Snow 0.00 0.00

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

Ul = 1.000*Dead + 0.000*Live + 0.

bars, #8 with larger bars.
) = 0.65

transverse reinforcement)
rho = 2.22%

Mx @ Bot My @ Top My @ Bot
kNm kNm kNm
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

000*Wind + 0.000*EarthQuake + 0.000*Snow

Page
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10:28 AM
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Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at column bottom
Load Pu Mux PhiMnx PhiMn/Mu NA depth Dt depth eps t Phi
No. Combo kN kNm kNm mm mm
1 1 Ul 50.00 400.00 431.88 1.080 172 509 0.00588 0.900
2 50.00 0.00 431.88 999.999 172 509 0.00588 0.900

*** End of output ***
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General Information:

File Name: E:\Job for living 2019\§0!%0&aAé! pile wall\2nd\RC Pile at-8 to -21.col

Project:
Column:
Code: ACI 318-11

Run Option: Design
Run Axis: X-axis

Material Properties:

f'c = 28 MPa fy = 392 MPa
Ec = 24870.1 MPa Es = 199955 MPa
Ultimate strain = 0.003 mm/mm
Betal = 0.846954
Section:
Circular: Diameter = 600 mm
Gross section area, Ag = 282743 mm"2
Ix = 6.36173e+009 mm"4 Iy = 6.36173e+009 mm"4
rx = 150 mm ry = 150 mm
Xo = 0 mm Yo = 0 mm
Reinforcement:
Bar Set: prEN 10080
Size Diam (mm) Area (mm”"2) Size Diam (mm) Area (mm”"2) Size Diam (mm) Area
# 6 6 28 # 8 8 50 # 10 10
# 12 12 113 # 14 14 154 # 16 16
# 20 20 314 # 25 25 491 # 28 28
# 32 32 801 # 40 40 1256

Engineer:
Units: Metric

Slenderness: Not considered
Column Type: Structural

Bar selection: Minimum number of bars
Asmin = 0.01 * Ag = 2827 mm"2, Asmax = 0.08 * Ag = 22619 mm"2

Confinement: Tied; #6 ties with #25
phi(a) = 0.8, phi(b) = 0.9, phi(c

Layout: Circular

Pattern: All Sides Equal (Cover to
Total steel area: As = 3140 mm"2 at
Minimum clear spacing = 109 mm

10 #20 Cover = 75 mm

Service Loads:

Load Axial Load Mx @ Top

No. Case kN kNm
1 Dead 50.00 230.00
Live 0.00 0.00
Wind 0.00 0.00

EQ 0.00 0.00
Snow 0.00 0.00

Sustained Load Factors:

Load Factor
Case (%)
Dead 100
Live 0
Wind 0
EQ 0
Snow 0

Load Combinations:

Ul = 1.000*Dead + 0.000*Live + 0.

bars, #8 with larger bars.
) = 0.65

transverse reinforcement)
rho = 1.11%

Mx @ Bot My @ Top My @ Bot
kNm kNm kNm
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

000*Wind + 0.000*EarthQuake + 0.000*Snow
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Factored Loads and Moments with Corresponding Capacities:

Design/Required ratio PhiMn/Mu >= 1.00
NOTE: Each loading combination includes the following cases:
First line - at column top

Page 3
11/13/19
11:18 AM

Second line - at column bottom
Load Pu Mux PhiMnx PhiMn/Mu NA depth Dt depth eps t Phi
No. Combo kN kNm kNm mm mm
1 1 Ul 50.00 230.00 252.35 1.097 132 509 0.00859 0.900
2 50.00 0.00 252.35 999.999 132 509 0.00859 0.900

*** End of output ***
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