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Modeling and Analysis Summary

concrete on the slope face and 4 layers of soilnail.

drawdown.

behavior as well.
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The model represents 4 stage for slope excavation work which is supported by reinforcement such as lean

This tutorial is aiming on performing the analysis to check F.O.S of excavated slope and verify water

This tutorial will be carried out with “Semi-Coupled Analysis” which is supported by GTS NX to check water
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Ground [unit : kN, m]

Name Fill SVI SV SIvV
Material Isotropic Isotropic Isotropic Isotropic
Model Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb

Elastic Modulus (E) [kN/m?2] 10,000 16,666 83,333 250,000
Poisson’s Ratio (v) 0.3 0.3 0.3 0.3
Unit Weight (y) [kN/m3] 17 20 21 22
Ko 0.5 0.7 0.7 0.7

Unit Weight (Saturated) [kN/m3] 18 21 22 23

Drainage Parameters Drained Drained Drained Drained

Cohesion (c) [kN/m?] 1 1 5 15

Frictional Angle (®) [deg]




Structure [unit : kKN, m]

Name Conc’ Steel
Material Isotropic Isotropic
Model Type Elastic Elastic
Elastic Modulus (E) [kN/m?] 28,000,000 205,000,000
Poisson’s Ratio (v) 0.15 0.15
Unit Weight (y) [kN/m?3] 24 74
Property (Structure) [unit : kN, m]
Name Material Type
Lean Concrete (0.1 m) Conc’ Beam

Soil Nail (Dia. 0.2m @ 2.4m c/c) Steel Embedded Truss
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@ Check existing materials
(Mesh > Prop./CSys./Func. >
Material)
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(Mesh > Prop./CSys./Func. >
Property)
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Click “DWG(Wireframe)...”

Click
“Select AutoCAD DWG File”

Double click
“SLOPE BASIC COURSFE”

Click “OK”
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O Click “Intersect”

@® Select curve (20 curves)
Click “OK”

[Information]

Curves will be divided by points. |t
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O Click “Make Face”

@® Select curve (16 curves)

Click “OK”
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Property change to “SV”
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@ Click start point & end point
Property: SOILNAIL
Mesh Set: SN -1
I Click “Apply”

atio

Dedeags=m -

Geometry | Mesh

Materal Prwertv

J Def. Se
AP Prop Gl
B Cong =] Match Seed

@cm Pro —
LI% @ CSys DﬂHnue' %

B Function -
Prop./CSys [Func.

Seepage/Consoldation Analyss  Dynamic Analyes  Themmal Anahsis  Anabss  Reault

By Rename 1Bexude [ sweep || & Trns.
®Wcopy i Divide | @ Revove I Project @nmml

ﬂazn»an

E)
E 2 Remesn

@0

I Generate

i Create

& 8] @ 5 oo o oo [ = {ef)s) 4 5 | # : g
%

i+ Coordinste System
Ao ViewPoint
[ g Work Plane

G- HE Property
@ Geometry
@ @ Geometry Set-1
& O Surface [1]
& Besding Plane
35 Export Shape
SF Mesh Control
@ Mesh
I Default Mesh Set
i Aute-Mesh(2D)
I Auts-Mesh(2D)-1
I Auto-Mesh(2D)-2
M Auto-Mesh(2D)-3
[ Aute-Mesh(2D)-4
Wi Auto-Mesh(2D)-5
W Aute-Mesh(2D)-6
I Auto-Mesh(2D)-7
- WIEH Auto-Mesh2D)-8
I Auto-Mesh(2D)-8

I Auto-Mesh(2D)-11

2 IS

M Lc2

[ =]

' W Lc4
B R Contset

----”--w---

.@ C:\Users\cyh1220 MIDASIT\Desktop)\ TEST...

- I Aute-Mesh(2D)-10

(L TRAHAC T

<

Properties

Lol

GTS NX - [SLOPE BASIC SESSION 2 START]

Style - Background  Language @& - T X
sEmmw

9 Create 4)Project m Hcmtakuodfy Topo. Biedmct M interface /7 Hinge
ER AP paemeters [ Divide
@imeasure tfiFree Field gl Seepaoe cut OF

Mesh 5
VIR G A1 =1 QEE QC(C‘E‘-E' BEE g‘@@@@ﬁ\@ g - 9Bl

feem

Element Create/Delete X

n pan} 30 Other Delete

:

suegser O]

Nodal Comnectivity

] \ | d

Orientation {Element Z-Axis)

Beta Angle: 90 [ded]

Property

T T a—

—
KA

1 siope Basic session 2 sTag]

el 177 [ 0, e

-2
outut e v =N D o

s et T
> GTS NX 2010 (v2.1) (64bit) e hay

LT EFCITTag
Gmary | Mer | StRSAnME  SemiCrmonn e Drachd  Tameame A s T
e By g Bt B b1 e

- ,“'n'f, ~fhez sez

oy [ comnaczon muwum«n; hsopsge ar 0%
pree;

> Copyright (C) SCE 1983 MIDAS I
> 8 element(s) have been extracted

> A mesh setfLc-1] which has 17 nodes|
> 10 element(s) have been extracted.
> A mash setfLC.2] which has 21 nods|
> 8 element(s) have been extracted.

> A mesh set{LC3] which has 17 nodes|
> 8 glement(s) have been extracted.

> A mesh set{LC4] which has 17 nodes;

PR

o

B/, aBRI0e+ k- FFO0QPHT - @

% 182 0 2 o ] A= 5 ».. EPEOET
e

Swiam T




‘44\ eratio

Cedads-m- = GTS NX - [SLOPE BASIC SESSION 2 START] - = x
Geometry | Mesh  Static/Slope Anshsis  Seepage/Consoidation Analyss  Dynamic Analvsk  Themmal Anshsis  Anabsis  Resuk  Took Style - Background ~ Language * '@ - = X
L% @ Ecm Prop. 1 % ¢ Def. Sz 8y Rename 1Bextude (i sweep || B Trans. el 9, create @4Project | Ia] Create I Modfy Topo. BiExtact I interface /7 Hinge 7 Renumber
ke
. . . ¥ em Coys #7 Hinge ~ ¥ Prop Corl ®Wcopy  EDwide || @ Revoive 1P Project (| E5Rotate W swee xne\m Slaign || B¢ Delete [fdParameters  §iDivide  -3- Pie/Pie Tip i Infinice e W Check -
= gt Function - J =] Match Seed W Create i M-rrm Merge «CSvs Modfy [ Connecton @] Measure fff{Free Field @il Seencoe Cut OfFf || 1 Table -
& oo
Prop./CSys: [Func. Control J era Mesh S lode | Element J Took
Property: SOILNAIL QIR YT I EIERES TR TR P | amngcct BEE mm@@aw@ % veEl
Model = |
——— G
Mesh Set: SN -2 "*”‘ o i o ettt £
. {#) C:\Users\cyh1220. MIDASIT\Desktop\ TEST... a 2
. « ” 2 Coordinate System Element Create/Delete X g
Click “Apply - Vb ]
E-3f Work Plane 0 fin} 30 Other  Delete
A Datum
1 Material
§ e AP
- @ Geometry y
& T Geometry Set1 f - Nodal Connectivity = 111
5@ Surface [1] ‘ a1 | 1213 |
& Besding Plane
2 Export Shape L |
5 5F Mesh Control Orientation {Element Z-xis)
& @ Mesh
M@ Default Mesh Set 1 | — Beta Angle: 90 [deg]
I Auto-Mesh(2D) 2 ==
I Auto-Mesh(20)-1 3 —
I Auto-MeshiZD)-2 4 —
P Auto-Mesh(2D)-3 5 — Property
- Auto-Mesh(2D)-4 1] — El
W Auto-Mesh(2D)-5 7 =
I Auto-MeshiZD)-6 8 [—
Cichamr b = R
M Auto-Mesh(2D)-8 0 (—
i P Auto-Mesh(2D)-8 " [
- @ Auto-Mesh(2D)-10 12 ! II'
I Auto-Mesh(20)-11 13 1
W& LC1 14 —
P Lc2 L] _——
. JU=) 16 [
W L4 7 [l
<
Model| Analyss Resuks (g CoBasn-c - TS . LGP B IO —
Properties T Gooery  ver | stmompmieE  SwmnCrocname  Demewss e v s T [ y——
[P wortoascsrmons el o Sy £ Gy T (L g [ [y s g [ Nt Bt e St e [y
output H o e | et S i | @ B | e v | et Bt B 85 | o S| i (Mmoo {5 3, i o e et
> Copyright (C) SINCE 1980 MIDAS Infoll| "“"Nam. = L"n',‘, ~inaza seze || @z o E chuer | * | gonrse s | Bmoas Ticommazin Binar s et ""’”‘mm-
i yolihi ety | . pelne sl soneme I ol i i e
= A mesh set{LC1] which has 17 nodes | % 1814 B 52 B clioifis) v ».. Bk b W BE /) ABRACe ik BB0PE0 ©-® FaBl
> 10 element(s) have been extracted. - —_— R 2 1 e . I LT ]
> A mesh serfLC-2] which has 21 nodes f§ & SR . " ' i
> 8 elament(s) have been extracted. )
> A mesh setfLC-3] which has 17 nodes|
> 8 element(s) have been extracted. '
> A mesh set{LC4] which has 17 nodes|
> A mesh set{SH-1] which has 2 nodes
|

ELEL LR EEE R ]
z

et
R Comer
[ rema— o i

tedal Ao fass

repates TR susessncsesson st
= M sat L
o s =
Toam R »Eokrt b b aced "
= e ] T s et o o
o b e

T sz [T ——

LR TE———
2ok e,

ST ] vy s e g

e




‘44\ eratio

Cedads-m- = GTS NX - [SLOPE BASIC SESSION 2 START] - = x
Geometry | Mesh  Static/Slope Anshsis  Seepage/Consoidation Analyss  Dynamic Analvsk  Themmal Anshsis  Anabsis  Resuk  Took Style - Background ~ Language * '@ - = X
LI% @ @cm Prop. 1 % ¢ Def. Sz 8y Rename 1Bextude (i sweep || B Trans. el 9, create @4Project | Ia] Create I Modfy Topo. BiExtact I interface /7 Hinge 7 Renumber
ke
H . - o Coys /7 Hinge - + Prop Corl ®Wcopy  EDwide || @ Revoive 1P Project (| E5Rotate s 9 Delete 3lAign || B¢ Delete [l Paremeters  §iDivide  3-PikyPie Tip B Infinice oo W check -
- el
e CIICk Start p0|nt & end po|nt o 'mmhfwnmun - A i [Makch Sewd M Create ilM-rrm ? || 82 merge «csys || IR Modfy [1Connecton @ Measure fl{Free ek ll Seepace Cut OFF | ™ @) Table -
Prop./CSys: [Func. Control J era Mesh S lode | Element J Took
Property: SOILNAIL QIR YT I EIERES TR TR P | amngcct BEE mm@@aw@ % veEl
Model = |
——— . G
Mesh Set: SN -3 "*”‘ o i o ettt £
. {#) C:\Users\cyh1220. MIDASIT\Desktop\ TEST... a 2
. « ” 2 Coordinate System Element Create/Delete X g
Click “Apply - Vb ]
E-3f Work Plane 0 fin} 30 Other  Delete
A Datum
-1 Materil
? e AN
- @ Geometry y
& T Geometry Set1 f - Nodal Connectivity = 111
5@ Surface [1] ‘ 3665 | | 1207 | |
& Besding Plane
2 Export Shape L |
5 5F Mesh Control Orientation {Element Z-xis)
& @ Mesh
M@ Default Mesh Set 1 | — Beta Angle: 90 [deg]
@ Auto-Mesh(2D) 2 [
I Auto-Mesh(20)-1 3 —
I Auto-MeshiZD)-2 4 —
P Auto-Mesh(2D)-3 5 — Property
- Auto-Mesh(2D)-4 3 — El
W Auto-Mesh(2D)-5 7 =
I Auto-MeshiZD)-6 8 [—
e et
M Auto-Mesh(2D)-8 0 (—
i P Auto-Mesh(2D)-8 " [
- @ Auto-Mesh(2D)-10 12 | II'
I Auto-Mesh(20)-11 13 —
W& LC1 14 —
M Lc2 15 I
. JU=) 16 [
W L4 7 [l
<
Model| Analyss Resuks () G atinnn - 7 L0V S SO T S —r—
Properties L RN R — Goomary | o Stwoshpu s S ae  Gresss  Tem s ews s T e~ o~ L <% - > %
o SOTRm Tt Tl @, @, e o2 By Y0cin n..ﬁm“ . B ¥y ] ittt o e S Mt
Output R i S L L [ il L T i e et
> 8 element(s) have been extracted. [ e T e s @ T | o o e | e 2 g | R G B e e |7 -
7§ ehmentts) have asn aind . paine sl soneme v 5o ol I e e
eubes riivilidibiod (EXCR ETT T LRSS ».. PP Y L e L Il LRI B ]
reas
> A mesh setfLC-2] which has 21 nodes| - —_— R 2| et . I LT ]
> 8 element(s) have been extracted.  f§ & vl g : i
> A mash set{LC-3] which has 17 nodes| )
> 8 element(s) have been extracted.
> A mesh set{LC4] which has 17 nodes| '
> A mesh set{Sii-1] which has 2 nodes
> A mesh set{SH-2] which has 2 nodes
ree d
i T =
i :
o H
c
o B
o .
o :
o .
i ¢« =
o o —
o v o=
il v —
o = —
7. uo —
5 -
7. w
[ v —
2 -
ol L
s | L.
X coms g ¥
b ]
HoNp——
TR siosemanc sesson | ST
aur ax
0 1 1 8 st o A
i et o
L b o s 35 ks b e,
» o 2150 1] whih e 2 s 1 e s scen




-

-' _

[ Cedads-m- = GTS NX - [SLOPE BASIC SESSION 2 START] - = x
Geometry | Mesh  Static/Slope Anshsis  Seepage/Consoidation Analyss  Dynamic Analvsk  Themmal Anshsis  Anabsis  Resuk  Took Style - Background ~ Language * '@ - = X
L@‘ @ [, como. Prop. — % ¢ Def. Sz #10 B> B Raname 1Bexude [ sweep || & Trns. fr 9, Create od)Project || J8] Create I%F Modiy Topo. Biextract M Interdface /7 Hinge 7 Renumber
. . . *" <oy #1 Hinge - || = wWPopCul || &B2D = - " ®Wcopy  EDwide || @ Revoive 1P Project (| E5Rotate Esm 9 Delete 3lAign || B¢ Delete [l Paremeters  §iDivide  3-PikyPie Tip B Infinice W Check -
¥ 0 CIICk Start polnt & end po|nt et PIOPEMY e funcion - e i Match Seed || @30 T || ElCreste WED || @ 2 Merge oL Coys || IR Modiy [ Connecton (@ Measure flfFree Pkl fll Seepage cut off || %™ 88 Table -
Prop./CSvs /Func. Control L Genente Mesh Set tiode | Eement J Toos
Property; SOILNAIL % (glal o nolifmelEps) F% #M%E 0 ? RE S GEQAACCT BLLSAIHEEE % IBEL
Model Tx

suegser O]

[—

: v ot - S L LR
Mesh Set: SN -4 L —— =
. f-+4, Coordinate System
Click “OK” 5 oo Element Create/Delete %

-3 Work Plane pls] fein) 30 Other Delete
A Datum

- 1€ Material
- @ Geometry y
@ @ Geometry Set-1 1 o Nodal Connectivity = | | | i

4@ Surfece [1] [ 3381 | 757 | |
=

& Besding Plane

35 Export Shape -

i SF Mesh Control Orientation (Element Z-Axis)
=W il Mesh

I Default Mesh Set 1

I Auto-Mesh(2D) 2

B Auto-Mesh(2D)-1 3

I Auto-Mesh(2D)-2 4

[ Auto-Mesh(2D)-3 5

6

7

8

Beta Angle: 90 [ded]

Property
I Aute-Mesh(2D)-6

—
==
——
—
—
) Aute-Mesh(2D)-4 —
=
==
P Auto-Mesh20)-7 L] [— Mesh Set SN -4 ~
I
[
o
I
—_—
I
o
|

Wi Auto-Mesh(2D)-5

M Auto-Mesh(2D)-8 R

| I Auto-Mesh(2D)-8 n
[ Aute-Mesh(2D)-10 12

I Auto-Mesh(20)-11 13

@ L 1

P Lc2 18

-FIE LC3 1

W L4 7

<

<
Model| Analyss Results
Properties 7 x

[PECCErCITTag 7S L 4GP B4 S 5041 ——
Goamty

N var | s v S v s o e e e e pr—
4 ) stope pasic sessioN 2 sTaR] == c A ——
L7 stoeeasic session 2 sTar]

@, [, G Dy o Pl e 1B ooy B o | S St | Bt Gy . St ELimiar /e

output o it s v et N runrn | @on B0 |y e | 5enbe Bt @b 8 | Mo G| 0t ot T b S o e o oun
P ecan - S, vz s a1 g crar | @m0 S e oty Clconeazmn @ nezane erse s - -

e cmentos 7ol "R | B e YL e[ e e Db e (S B B e e | e

> 10 slement(s) have bean extracted. - i = = 5 7 = = = -

< A mesh selLC-2] whih has 21 nodes[ 2 1813 B3 2 2 K Sl #%, of % o % BB 2fa@ A0k ik 830065 % 6 GRE)

> & element(s) have been extracted. —_— R 2| e " L RGBS

> A mash set{LC-3] which has 17 nodes oo

> 8 element(s) have been extracted

> A mesh setfLC-4] which has 17 nodes|
> A mesh set{SH-1] which has 2 nodes
> A mesh set{sii-2] which has 2 nodes
> A mesh set{511-3] wrhich has 2 nodes

Swiam T

>

TE L susessncsesson 1 st
o Gisir ax
S » 10 cerertl) hve bean extacted o

i V3] o e 3 s e 10 ekt i s 7
o b cotracad,

" e 5 4] i s 2 sdesar 1 e s seen




. @ Select mesh set for
1st excavation

Right click from mouse
Click “Merge”

Change merged mesh set name
to “EX1”

[Information]
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Boundary Set: R.INITIAL + i i
Click “Apply” i ,
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—
—
=
—
—
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Properties L raNEE
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Seepage Boundary

3¢ ave been extracted.

fii which has 21 nodes and 10 elements has been created.
jme been extracted.
M which has 17 nodes and 8 elements has been created.
e been extracted.
[ which has 17 nodes and 8 elements has been created.

MNodal Head  Review

Object
[ Type Node ”

-

m

=] Selected 21 Object(s) | R
-

m

n

m

n

Type @Total (O Pressure m
m

n

[CJFunction  Mone v B e
m

Direction: Giobal ¥ :
m

[Jif Total Head < Potential Head, then @ = 0 -
-

m

I8 which has 2 nodes and 1 elements has been created.
Hame Nodal Head-1 which has 2 nodes and 1 elements has been created.

which has 2 nodes and 1 elements has been created.
which has 2 nodes and 1 elements has been created.
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. @ Select nodes on the left-hand
side (below 1st layer of soil)

Value: 39 m
Type: Total

Boundary Set: L.INITIAL

Click “Apply”

[Information]

Be careful when you select node.
You do not need to select inside

nodes.
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& Define Set.
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. @ <Mesh tree>
Hide “EX1” mesh set

Select nodes from floor of ex1
Value: 0

Type: Pressure

Boundary Set: L.EX1

Click “Apply”

[Information]

The meaning of Value “0” and
Type “Pressure” is 0 pressure on
the selected nodes

Direction: Global Y

[Jif Total Head < Potential Head, then @ = 0

Boundary Set | L.LEX1
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Hide “EX3” mesh set
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Direction: Global Y
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. @ <Mesh tree>
Hide “EX4” mesh set

L

N

Select nodes from floor of ex4
Value: 0

Type: Pressure

Boundary Set: L.EX4

Click “OK”

[Information]

The meaning of Value “0” and
Type “Pressure” is 0 pressure on
the selected nodes
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Seepage Boundary

MNodal Head  Review

MName Nodal Head-6
Object
Type

5 Ve been extracted.
i which has 21 nodes and 10 elements has been created.

jme been extracted.

M which has 17 nodes and 8 elements has been created.
Mo been extracted.

M which has 17 nodes and 8 elements has been created.
™ which has 2 nodes and 1 elements has been created.
wehich has 2 nodes and 1 elements has been created.
which has 2 nodes and 1 elements has been created.
which has 2 nodes and 1 elements has been created.
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[CJFunction  Mone

Direction: Global Y
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[Jif Total Head < Potential Head, then @ = 0
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