r.e of Geo-Technical analysis System




Modeling and Analysis Summary
The model represents 10mX20m excavation area with temporary facilities which are diaphragm wall, waler

and strut. The excavation process consists of 3 stages(1.0, 3.5, 6.0 b.g.l.(m)). And, total supports(waleran
d strut) are installed at 2 levels (0.5, 3.0 b.g.l.(m)) with interval distance of 2.5m. The toe level of retaining

wall(D-Wall) is 12 b.g.l.(m).
The ground is consisting of 3 layers and depths are respectively: Buried layer 2.0 m, Colluviums 8.0 m, the

rest part is weathered soil. Surcharge and water level are considered as well in this case.




Modeling and Analysis Summary




Name

Material

Buried Layer

Isotropic

Colluvium

Isotropic

[unit: KN, m]

Weathered Soil

Isotropic

Model Type Hardening Soll Hardening Soil Hardening Sall
General
Poisson’s Ratio (V) 0.25 0.25 0.25
Unit Weight (Y) [kN/m3] 16 17 20
Ko 05 0.7 07
Porous
DrainageParameters Drained Undrained Drained
Permeability k [m/sec] 1e-007 1e-007 1e-007
Non-Linear
Secant Stiffness in Tri-axial Test
(E50ref) [kN/m2]
10,000 60,000 100,000
Tangential Stiffness Primary Oedometer Test
(Eoedref) [kN/m2] 10,000 60,000 100,000
Unloading/Reloading Stiffness
(Eurref) [kN/m2] 30,000 180,000 300,000
Cohesion (¢) [KN/m2]
1 1 4
Frictional Angle (®) [deg] 30 34 38




Structure [unit: kN, m]

Name Conc’ Steel

Material Isotropic Isotropic
Model Type Elastic Elastic

Elastic Modulus (E) [kN/m2] 28,000,000 205,000,000
Poisson’s Ratio (v) 0.15 0.15
Unit Weight (y) [kN/m3] 24 74
Property (Structure) [unit: kKN, m]

Name Material Type
Retaining Wall (1.0m thk.D-Wall) Conc’ Shell
Waler(UB 610x229x101 kg/m) Steel Beam

Strut (UB 610x229x101 kg/m) Steel Truss
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Click “Extrude”
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@ Open Geometry tree

~ Hide Solid

Click “Extrude”

Select out lines (4 lines)
(Press ‘E’ to change selection
method to edge from face)
Check on “2 Points Vector”

Check on Z only
Length “12”
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@ Click “Intersect”
Select 11 curves

[2)
Click “OK”

[Information]
Lines will be divided by point
1 with intersect function
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@ Click “Translate”
~ Select 6 curves
© Check on “2 Points Vector”
Select Z only
Select “Copy” from method
Distance “-0.5”
Geometry Set “S1”
q Click “Apply”

@ Distance “-3.0”
Geometry Set “S2”
Click “OK”
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@ Click “Translate”
~ Select 16 curves
© Check on “2 Points Vector”
Select Z only
Select “Copy” from method
Distance “-0.5”
Geometry Set “W1”
q Click “Apply”

@ Distance “-3.0”
Geometry Set “W2”
Click “OK”
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@ Hide W1 /W2
~ Show Curve

Click “Top View”

© Click “Make Face”
Select 4 edges

© Geometry Set “Geometry Set-1”
Click “OK”

)

LT

Gty s we) Semapi/Consshiaton Alyss  Dynemec Arahis ThemalAalbas AubeE Rek Took

TS A0 - [EXCAVETION ATWANCED SESSION 1 STRET)

+ BB e XI ucp-ﬂlﬁa %ﬂ ﬂ]ﬂ g]ﬁhm o Transtate 5 Scan 9 ramens | sacarEsge

PN e Y-
(= T L

h-ddr“) Sokd Serface || Sobd Surface | Fxinu s-

Sos Orottr & sweeo- Tonsate B Arncy (Penct | O Remove anecal
Srorery || M B ecect W Ecioce | B irpmoes cesect
Pore & Curve Surecs 5 B Dwde | aw.d; Transfem Whrawe || Bemoveibecly

Sl " ko ° Lisguigh " W -

3 o om]imeE 2% sl B Lie ek T BE ]
e

lagoace+ @EL w{q,pa.tl 25 76l

=
ks
]
s

[T T

orm o e B £ e
EEsssssssssEEssEEmsEEEEn
™ Make Fage X
- L]
E "
o Face  CocraFace GndFsce Pomt -
. .
1 [= Seberted 4 Edge(s) :
. T ; "
1 - Toler e 0.00L| m -
L - o -
. "
» - = Gemetry et [T .
» - q L =] 2
: ; JEEE e | | T ] ]
- 'r“s“.' 4 .I-IIIIIIIIIIIIIIIIIIIIII.
o TP W 4
Tgreraanenns
= et Tape
& O Lach Comergi
u i Mnh
= R Conmar -
‘ 1
Moce Aralvss  Resuts
Pagiitied LR
2 tdgn Inlormation PELE EECTD
o L0 i e o o s

1 menow e

ovtt

> [Unds] Eataudy
> [unde] Extrude
» [unda] Extasche
» [unda] Eatade
> [uds] Eatrude
> [wde] Extrude
» [Undo) Extmice
= [unda] Extmrde
e L

Rrde] Extrud

% - LAY AP MR 1R,




03 sor
,

@ Click “Translate”
Select face

@ Select “2 Point Vector”
Select Z only
Distance “-1.0”

Geometry Set “Geometry Set-1

Click “Apply”
Distance “-3.5”
Click “Apply”

@ Distance “-6.0”
Click “OK”
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@ Only show Curve

©® Click “Make Face”

© Select 4 edges
Click “OK”
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© Show every solid
© Click “Solid”

© Select 5 Solids
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Click “OK”
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@ Show every Solid & Curve

© Click “Imprint”

© Go to “Curve” tab

Select ground surface (1 face)
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| Select “Direction of shortest..”
Click “OK”
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© Show every Solid only

© Click “Auto Connect”

© Method “Boolean”

Select 9 solids (ctrl+a, select all)
Click “OK”
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@ Select second layer
Property “COLLUVIUM”
Click “OK”
[Information]
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@ Hide every mesh set
Show only inside solids

Click “Extract”

Type “Face”
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© Click “Water Level”

Go to “Face” tab T rE LI TR

SelectgroundsurfaceandFEL

f loor
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Modeling and Analysis Summary
The model represents 10mX20m excavation area with temporary facilities which are diaphragm wall, waler

and strut. The excavation process consists of 3 stages(1.0, 3.5, 6.0 b.g.l.(m)). And, total supports(waleran
d strut) are installed at 2 levels (0.5, 3.0 b.g.l.(m)) with interval distance of 2.5m. The toe level of retaining
wall(D-Wall) is 12 b.g.l.(m). The ground is consisting of 3 layers and depths are respectively: Buried layer 3

.0 b.g.l.(m), Colluviums 7.0 b.g.l.(m), the rest part is weathered soil. Surcharge and water level are conside

red as well in this case.




Modeling and Analysis Summary




Name

Material

Buried Layer

Isotropic

Colluvium

Isotropic

[unit: KN, m]

Weathered Soil

Isotropic

Model Type Hardening Soll Hardening Soil Hardening Sall
General
Poisson’s Ratio (V) 0.25 0.25 0.25
Unit Weight (Y) [kN/m3] 16 17 20
Ko 05 0.7 07
Porous
DrainageParameters Drained Undrained Drained
Permeability k [m/sec] 1e-007 1e-007 1e-007
Non-Linear
Secant Stiffness in Tri-axial Test
(E50ref) [kN/m2]
10,000 60,000 100,000
Tangential Stiffness Primary Oedometer Test
(Eoedref) [kN/m2] 10,000 60,000 100,000
Unloading/Reloading Stiffness
(Eurref) [kN/m2] 30,000 180,000 300,000
Cohesion (¢) [KN/m2]
1 1 4
Frictional Angle (®) [deg] 30 34 38




Structure [unit: kN, m]

Name Conc’ Steel

Material Isotropic Isotropic
Model Type Elastic Elastic

Elastic Modulus (E) [kN/m2] 28,000,000 205,000,000
Poisson’s Ratio (v) 0.15 0.15
Unit Weight (y) [kN/m3] 24 74
Property (Structure) [unit: kKN, m]

Name Material Type
Retaining Wall (1.0m thk.D-Wall) Conc’ Shell
Waler(UB 610x229x101 kg/m) Steel Beam

Strut (UB 610x229x101 kg/m) Steel Truss







@ Click “Stage Set”
Stage Type “Stress”

[2)
Click “Add”

© Select created stage set
Click “Define CS...”
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Stage Name “INITIAL”
<Activate>

Every mesh set of ground
Rigid Link Mesh

BC

SW

<Deactivate>

<Water level>

Check on “Define Water Level”
“1” m & Select “Initial”

Check on “Clear Displacement”
Click “Save”

Click “New”

Define Construction Stage

Canstruction Stage Set Name Construction Stage Set-1 el
Stage ID [1: armaL w |2 [ Move to Previous Move to Next
Stage Mame | INITIAL Mew Insert Delete
Stace Type [Stress |
Set Data Activated Data Deactivated Data
[= iy Wesh | |2 @ Mesh |y Mesh
5 @By Auto-Mesh(3D) @y Auto-Mesh(ID) & Boundary Condtion
Auto-Mesh(3D)-3 thy Auto-Mesh(3D)3 sy Static Load
| gy Auto-Mesh(ID}5 @y Auto-Mesh(ID}5 Cortact
| 8y Auto-Mesh(3D}6 8y Auto-Mesh(3D}6
[ Auto-Mesh{3D)-7 Gy Auto-Mesh(3D)7
! Default Mesh Sat 9 Default Mesh Set
EX1 by Ex1
| Ex2 b EX2
[ EX3 § EX3
| Plane Interface iy Rigid Link Mesh
! RW |=-€8 Boundary Condtion
| Rigid Link Mesh | % BC
| st |= €k Static Load
| 52 gk sw
i W1 = Contact

|=-€8 Boundary Condtion
[ < o

|28k Static Load

[ £l SURCHARGE
I & sw

2% Contact

D Analysis Control...
[ | OQuitput Contral...
Initial Condition

[#] Define Water Level For Global
[ in (o v
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
] Clear Displacement
[J5lope Stability(SrM)
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Stage Name “SURCHARGE”

<Activate>

SURCHARGE
<Deactivate>

<Water level>

Check on “Clear Displacement”
Click “Save”

Click “New”

. lI\(sis

ta
\

Define Construction Stage

Canstruction Stage Set Name Construction Stage Set-1

|2: SURCHARGE v[E
[SURCHARGE

Stage ID
Stage Name

Stage Type Stress bl

SetData Activated Data
(= @ Mesh [ @ Mesh
| dBy Auto-Mesh(3D)

Aito-Mesh{3D)-3
iy Auto-Mesh(ID)5
@y Auto-Mesh(3D}6
Auto-Mesh(3D)-7
Default Mesh Set
EX1

|2k Satic Load
gl SURCHARGE
=& Contact

|=-€8 Boundary Condtion
[ < o

|28k Static Load

[ gl SURCHARGE
I & sw

2% Contact

Sort By MName Vi Show Data iAI:ﬁ\r!t!

&5 Boundary Condition

L

Deactivated Data
B Mesh
&5 Boundary Condition
sl Static Load
Contact

D Analysis Control...
O Output Contral...
Initial Condition
[[] pefine Water Level For Global
0 |m HNone
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
] Clear Displacement
[J5lope Stability(SrM)




Stage Name “RW”
<Activate>

RW

Plane Interface
<Deactivate>
Rigid Link Mesh
<Water level>

Check on “Clear Displacement”
Click “Save”

Click “New”

Define Construction Stage

Canstruction Stage Set Name
Stage ID [3:RwW
Stage MName | RW
Stage Type stress
SetData
[= iy Wesh
| %y Auto-Mesh(3D)

Aute-Mesh(3D}3
s Auto-Mesh(3D)-5
@y Auto-Mesh(IDH6
Auto-Mesh(30D}7
Defaull Mesh Set
EX1

|=-€8 Boundary Condtion
[ < 6C

|8k Static Load

[ gl SURCHARGE
| gk sw

2% Contact

Activated Data
| [ gl wesh
RW
g Plane imeface
% Boundary Condition
gk Static Load
R Contact

Deactivated Data
= [y Mesh
B Rigid Link Mesh
£ Boundary Condition
£h Static Load
& Cortact

D Analysis Control...

O Output Contral...
Initial Condition
[[] pefine Water Level For Global
0 |m HNone
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
] Clear Displacement
[Jslope Stability(SRM)




Stage Name “EX1”
<Activate>

<Deactivate>

EX1

<Water level>

Check on “Define Water Level”

“1” m & Select “EX1”
Click “Save”

Click “New”

Define Construction Stage

Canstruction Stage Set Name
Stage ID #8011
Stage MName | EX1
Stage Type stress
SetData
[= iy Wesh
| %y Auto-Mesh(3D)

Aute-Mesh(3D}3
s Auto-Mesh(3D)-5
@y Auto-Mesh(IDH6
Auto-Mesh(3D}7
Defaull Mesh Set
EX1

|=-€8 Boundary Condtion
[ < 6C

|8k Static Load

[ gl SURCHARGE
| gk sw

2% Contact

Activated Data
iy Mesh
&5 Boundary Condition
sl Static Load
Contact

Deactivated Data
| [= @y Mesh
i oa
€5 Boundary Condition
sk Static Load
& Cortact

D Analysis Control...
O Output Contral...
Initial Condition

[#] Define Water Level For Global
[ im e~
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
[JClear Displacement
[Dslope Stability(SRM)
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Stage Name “S1”
<Activate>

S1

W1

<Deactivate>

<Water level>

Click “Save”

Click “New”

Analysis Sta
\ \ I\

Define Construction Stage

Default Mesh Set
EX1

| =86 Boundary Condition
| < BC

|28l Static Load

[ £l SURCHARGE
I sh sw

2% Contact

Canstruction Stage Set Name Canstruction Stage Set-1 ~

Stage ID 5:51 ~ 5 | Move to Previous Move to Next

Stage Mame | 51 Mew Insert Delete

Stace Type [Stress |

Set Data Activated Data Deactivated Data

=r " | |2 @ Mesh || By Mesh

[ 9 Auto-Meshi(3D) | &5 Boundary Condition
Aito-Mesh{3D)-3 w1 L Static Load
Auto-Mesh(3D)}5 &5 Boundary Condition Contact
Auto-Mesh{3D}6 gl Static Load

Gy Auto-Mesh(3D)7 S Contact

D Analysis Control...
O Output Contral...
Initial Condition
[[] pefine Water Level For Global
0 |m HNone
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
[JClear Displacement
[J5lope Stability(SrM)




Stage Name “EX2”
<Activate>

<Deactivate>

EX2

<Water level>

Check on “Define Water Level”

“1” m & Select “EX2”
Click “Save”

Click “New”

Define Construction Stage

Canstruction Stage Set Name
Stage ID =)
Stage MName | EX2
Stage Type lSIre&s
Set Data

=
[ [ Auto-Mesh(30)

Auto-Mesh(3D)-3
iy Auto-Mesh(3D}5
@y Auto-Meshi3D)16
Auto-Mesh(3D)7
Default Mesh Set
EX1

iy w2

| =86 Boundary Condition
. & B

|8k Static Load

| gl SURCHARGE
| &b sw

2% Contact

Activated Data
i Mesh
&5 Boundary Condition
sly Static Load
Contact

Deactivated Data

| |2 @ Mesh

& o
€5 Boundary Condition
sk Static Load
& Cortact

D Analysis Control...
O Output Contral...
Initial Condition

[#] Define Water Level For Global
[ in e~
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
[JClear Displacement
[J5lope Stability(SrM)
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Stage Name “S2”
<Activate>

S2

W2

<Deactivate>

<Water level>

Click “Save”

Click “New”

Analysis Sta
\ \ I\

Define Construction Stage

Default Mesh Set
EX1

| =86 Boundary Condition
| < BC

|28l Static Load

[ £l SURCHARGE
I sh sw

2% Contact

Canstruction Stage Set Name Canstruction Stage Set-1 ~

Stage ID .?252 e = Move to Previous Move to Next

Stage Mame |52 Mew Insert Delete

Stace Type [Stress |

Set Data Activated Data Deactivated Data

=r " | |2 {5 Mesh || By Mesh

[ 9 Auto-Meshi(3D) 52 &5 Boundary Condition
Auto-Mesh(3D)-3 W2 L, Static Load
Auto-Mesh(3D)}5 &5 Boundary Condition Contact
Auto-Mesh(3D)6 £ Static Load

&y Auto-Mesh(ID)7 S Contact

D Analysis Control...
O Output Contral...
Initial Condition
[[] pefine Water Level For Global
0 |m HNone
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
[JClear Displacement
[J5lope Stability(SrM)




Stage Name “FEL”
<Activate>

<Deactivate>

FEL

<Water level>

Check on “Define Water Level”

“1” m & Select “FEL”
Click “Save”

Click “New”

Define Construction Stage

Canstruction Stage Set Name
Stage ID 8:FEL
Stage MName | FEL
Stage Type lSIre&s
Set Data

=
[ [ Auto-Mesh(30)

Auto-Mesh(3D)-3
iy Auto-Mesh(3D}5
@y Auto-Meshi3D)16
Auto-Mesh(3D)7
Default Mesh Set
EX1

iy w2

| =86 Boundary Condition
. & B

|8k Static Load

| gl SURCHARGE
| &b sw

2% Contact

Activated Data
i Mesh
&5 Boundary Condition
sly Static Load
Contact

Deactivated Data
| |2y Mesh
iy rEL
€5 Boundary Condition
gl Static Load
& Cortact

D Analysis Control...
O Output Contral...
Initial Condition

[#] Define Water Level For Global
[ i B~
[[]Define Water Level For Mesh Set
Input Water Level...

O LDF...
[JClear Displacement
[J5lope Stability(SrM)
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@ Click “General”
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Title “3D EXCAVATION”
(2]

Click “Analysis Control”

© General tab
Check on “Initial Stage for...”
l Check on “Apply KO Condition”
Go to “Nonlinear” tab
Select “Enhanced Init Stress”
Click “OK”
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Translation(v)”
Check on Min/Max

© <Mesh Tree>
Show every mesh set

@ Click “Displacements” > “Total
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Right Click on the values
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© <Mesh Tree>
Show only RW mesh set

© Click “Shell Element Forces” to

check forces of shell (RW)
[Information]

RW has assumed by Shell
element so that RW can be

verified from shell element forces

You can check deflection of
retaining wall from
“Displacement”
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<Mesh Tree>
Show S1 & S2 mesh set

Click“TrussElementForces” to
check axial force of struts
[Information]

Strut has assumed by truss
element
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© <Mesh Tree>
Show W1 & W2 mesh set

© Click“BeamElementForces”to
check forces of Waler
[Information]
Walerhas assumed by beam
element
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