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* This tutorial is aiming on
performing the analysis with
3 stages of excavation
including retaining wall and
strutting.

* Surcharge and undrained
condition are considered in
this analysis.

* This example was

prepared based on the most

general excavation work in S —
the real practice.

[DaTA ] Excavation, FEL, INCR=1(LOAD=1.000), [UNIT] kM, m

DISPLACEMENT
TOTALT, m

+4.43535e-003
0.8%

+4,06573e-003
11%

+3,696122-003
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Ground [unit : kN, m]

Name Fill Fluvial Clay Old Alluvium (C)  Old Alluvium (A)

Material Isotropic Isotropic Isotropic Isotropic

Model Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb

Elastic Modulus (E) [kN/m?] 10,000 13,000 133,333 400,000
Poisson’s Ratio (v) 0.25 0.25 (0.495) 0.25 0.25
Unit Weight (y) [KN/m?3] 18 19 20 21
Ko 0.5 1.0 0.5 0.5
_ e
Unit Weight (Saturated) [kN/m3] 18 19 20 21
Drainage Parameters Drained Undrained Drained Drained

Cohesion (c) [kN/m?] 1 40 5 20

Frictional Angle (®) [deg]
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Structure [unit : kN, m]

NELE] 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/m3] 24 74
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Click [DWG(Wireframe)]

(File > Import > DWG (Wireframe))

Click [Select AutoCAD

DWG File]

Select “2D Earth
Retaining Stabilizing
System”

Click [Open]

Click [OK]
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@ Click [Intersect]

(Geometry > Paint & Curve >
Intersect)

@ Click [Select Curve(S)]

(29 curves)

Select All lines (Ctrl + a)
© Click [OK]

*Check the curves are
divided to 64 curves
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@ Click [Make Face]

(Geometry > Surface & Solid)

@ Click [Select Edge(S)]
Select outer lines
(18 edges)

@ Click [OK]

*Check the curves are
divided to 64 curves
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@ Click [Prop Ctrl.]

@ Move to [Face] tab

© Select faces for Fill layer
O Change property to “Fill”
© Click [Apply]

* Do it repeatedly step 3 to
step 5 until step 13

@ Click [OK]
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Ok

Press “F” to change
select method to face
Turn on “intersect”

Select faces
(15 faces)

Right Click on the
selected face and Click
[Generate Mesh]

Size: 1

Click [>>]

Check on “Register Each
Mesh Independently”

Click [OK]

Click [OK]
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Check off “Surface [1]”
and check on “Surface
[1]” under Geometry tree

Select faces
(7 faces)

Right Click on the
selected face and Click
[Generate Mesh]

Size: 2

Click [>>]

Check on “Register Each
Mesh Independently”

Click [OK]

Click [OK]

Dedagn=mf - * TS NX - [01 2D Earth Retaining Stabilizing System] Y
~ Geometry | Mesh | Stati/Siepe Ana)yas Seepage/Consoidation Anahsis  Dynamic Anaysis  Themmal Anhss  Analyss  Resuk  Took Style ~ Background ~ Language * @ - 7 ¥
Comp. Prop. De. Sze ) Rename: Bxrude (§f Sweep || B Trans. Greate 03| Project | [i Create IS Modify Topo, BiExtract JLInterface /7 Hinge 2§ Renumber
§ - Eya0>30 R scale o Bttt w
s 5
. w J £ E5ys /A Hinge ~ "5—" -@Pmp ol | B B remesh ®copy  EH Divde || @ Revolve [ Project || [ Rotate o ¢ Delete SulAlign | TeDelete [[HParameters [ Divide 3. Pie/Pie Ti Infinte. oo W Check -
ames weey
e m?mhﬁwmon- ol cm,m {=]Match Seed | R0 A Create Br @ ofer || GiMor o || SRmerge «csys | I Mocsy [connecton  @iMeasure HFree rield ol Seepage cur off || 27" i Tabie -
Prop.{CSys fFunc. Control Generate Mesh Set Protrude J Transfom | hode J Bement Toos
# [Gl&H mno Bfmps Fh 0 M LE %W ?RE DA Q00+ BLSL IFFEHE @-9-905 2
ax 5
—_— . . E)
Ttem » Color (=% Face ) > IR (RS e & .
CilUsers\cyh1 2201 Desitop TEST G TS NX\0, 2
1< Comdinae bystem asssmsEsEEEEEEER asssmsEsEEEEEEER 3
[ = = - - &
v view Point - - - - 2
(3148 Work Plane Tr T
A+ Datum s T
& Material it
HE Propeny — T
@ Geometry
& r—s Geametry Set-1 1 |
Ton g
e Beddmg Plane %
‘E‘, Generate mesh(Face) x
=
EmEmmmEnm
g Auto-Face  Auto-Area Map-Face Map-Area Generate Mesh. 4
o sssmsmEEn
: E el 7 Objectls) J Boundary Condition
A ze Opivison § 2]
e I e () (2)
Are
Property
4 OA(A) v I g
Mesh St Autc-Meeﬁ o ‘ L‘ *
.
fojredate-n ¥ 5% 1 0 L Rl bl ke s s
ad 4 0t « Goomiry | ver sttt M StemoiCrmerEe i Draeis  Temse  as s T oo
vanced Option NX 2019 (v2.2) (64bt) (€, [, Buesw - Nodsen | #30 | R 1B sweny | B iiwm o T
t () sINCE 1989 mioadll S5 B3y T L sance | o B0 oves wa» o S 5
[FMerge Nodes X 2018 (+2.2) (64bit) Mt P L B LT e sond || Q30 S Wt | fanme B

Tolerance

0.0001

Element Size Growth Rate

Fine Coarse

Min/Max Element Size

Small

Large

2D Mesher
| Delaunay Mesher ~|

Element Type
| Tri+quad |

[IHigher-Order Element
Midside Nodes on Geometry

Skip Meshed Face(s)
Pattern Mesh
smmmEn

»
o] Add: stze control ) ot 199 s ST TN
5 Cootate Syl

vo Sumeeii}

ﬂm:mm

fright (C) SINCE 1989 MIDAS ps o G o s L
project s being saved by afl 3 |85 § 03 W 5 ) A B/l amnaoer
project & baing saved by afl s e @q E:
o] Add: Size Control pecy o i S B0 r

S

> Ve s berg s o e e
> o

> Wk & e v by st

103 3 30 v tar.




g%

(i Deadgn=-m- % TS NX - [01 20 Earth Retaining Stabilizing System] P————
Geometry | Mesh | Stoti/Sope Analysis  Seepage/Consoldation Anchss  Dynamic Analsis  ThermalAnahss  Andhss  Resuk  Took Style ~ Background ~ Language * @ - 7 ¥
A el
’E‘-' Lﬁ B comp. Prop. - 8 Def. Size #F10 FET— R Rename 1@Extrude (4 sweep | [ Trans. = O Create 3 Project | [l Create [5F Modify Topoy Extract wil Interface # ringe & Renumber
. - et ! o
M rw’w @‘: L csys /A Hinge ~ I'S—'I :\ whopctl | S = - ~ ®copy  EH Divde || @ Revolve [ Project || [ Rotate o ¢ Delete SulAlign || B¢ Delete [[{Parameters  [Divide  3- Pie/Pie Tio i Infinite oo W Check -
ral Property re Laer , emesh || ! M sweep | o 2 i
‘ h eCk Off “ M eSh ” SRarR PRSI et euncron - (Ir:\e_ @r'f,‘m {=]Match Seed | R0 T Create Fil & Offset || Eit Mimar ? || Samerge «fesys || R moary Tconnecton @imessure HiiFree Feld il Seepage cut OF | P g Table -
Prop.{CSys. Func Control || Genemte Mesh Set Protrude J Transform hode Bement | Toos
%85 oo e i, 0 M L& Wk ? RE Al Qe+ BN IFFEEH0 @-2-9BB
Hodel 7 x 3
“ " o o Color [B% £ ren - IR RS R® & E
@) CiUsers\cyh] 20\ Desitop\TEST.GTS NX\0. &
Check off “Surface [1] eyt < <
Lo view Point I 3
d h k “S rf 348 WorkPlane Geometry | Mesh Geometry | Mesh
and check on ourrace b 2 oaom
) Materizl Type |Edge hd Type |Edge v

=] Selected 6 Object(s)

=-F @ Geametry Set-1 Skip Duplcated Faces Skip Duplcated Faces

i 1;@ %};Eﬁt : Orientation (Flement Z-xis)
R i! f%“ o 2 Bets Angle: 50 [deg]
@ Click [Extract] P e [5)
R B -
(Mesh > Element >
&-/7 Hinge [JRegister Based-on Object Shape [JRedgister Based-on Obect Shape

Extract) , E - e, S e

[1]” under Geometry tree e o R —

Orientation (Flement 2-Axi)

[Betaangeisofge ||«

Froperty

[ 5] [sowa < [

423 Flement Parameters

Model| An: Resuks wner M wnar
o] ke SRR & EETETED e
R

.
i General

)
@ oK || Cancel ‘ & X

O Select edges of left walll
(9 edges)

W
LI

@ Change property to .3 ot pr— —

i Guomery | Mor  SmeoSke A SmgCrmomen ke Drachsds Tomeambe e Gms Tk S b Lrege © 8 < 7 T
> GTS NX 2019 (v2.2) (64bit)

13 ” &, @, Bureron #0 - T T T— - A e 9t || et Gertolly epw, Bbatot M iimtace /e —
- a > Copymght (C) SINCE 1989 MIDAY s e T # tiae &n Wgcany [ b | i Ssnoks et | B2 ot Benakta [Homamstens Jithita g Herpin Ty B b L
>E“""f”(’g§;§sg‘l§ﬁzm . : - &= s D woem | Gawr | DT
>:¥G:V':e;5gemﬂsim:zyi i) H5% o) L e ¥ RE S aBQALOCH S FAOPHT -G a8
> [Undo] Add: Size Control » e [ R3S [ ol BE & o
> [Redo] Add: Size Control L - i
O Mesh set name: RW_L . - :
- — TR CurmI64] —
Click [Apply] L=
3 ]
L=
—
- * )
Select edges of right wall —
(6 edges)
mu L.
|

O Mesh set name: RW_R Y |

AL TS RS, -

T 195 NTAS e Teoanhgy G
org i e e
P

, ® Click [OK] e

% 2 & e TR ] it s 35 noas and 4 s s e st

w7 b2z sz S s ez s
— — =




X

O Check on “Mesh”
@ Check off “Geometry”

© Click [Create]

(Mesh > Element > Create)
@ Change property to “S1”
Click start and end points
Mesh set: S1
Click [Apply]

Change property to “S2”
Click start and end points
Mesh set: S2

Click [OK]

* Check with mesh tree,
Check on only RWs, S1 and
S2.

VNN

", DeBddge =~ -

TS NX - [01 2D Earth Retaining Stabilizing System]

" x

~ Geometry | Mesh | Stati/Sope Analsis  Seepage/Consoldation Anchsis  Dynamic Anzlsis  ThermalAnshss  Anslss  Resk  Took Style ~ Background ~ Language * @ - 7 ¥
ammnm /
’_E\l @ B comp. Prop. -0 % 8 Def. Size #1D G Bl Rename: 1B Exdude (Hf sweep || 1B Trans. sce 9, Create O3 Project m| alwieﬁmmwm BiExtract JClnterface /7 Hinge: Egl & Renumber
- 5
. L:.;IP Wy /A Hinge ~ "s—" " whopctl | S B remesh ®copy  EH Divde || @ Revolve [ Project || [ Rotate o ¢ Delete %l Align De\em’ﬁpammeters Jilovide - Pie/Pie Ti Infinte. oo W Check -
ames weey
RRaTBIPIOBEIY b Funcron cf: ca’:f,é. {=]Match Seed | R0 A Create Br @ ofer || GiMor o || SRmerge «csys | I Mocsy [connecton  @iMeasure HFree rield ol Seepage cur off || 27" i Tabie -
Prop.{CSys fFunc. Control || Genente Mesh Set Protrude J Transfom | hode J Bement Toos
% [6la L onoy fEejufel B #0 MLE W% ?RhE ADQ@l Qg0+ BL)S IFFEF0 ©-$ -9
Model ax
—— . . E)
Ttem ) Color [ £ - raem > JEGe G BB £

) Co\Users\ ey 2200 Desieop TEST_GTS N0
{44 Coordinate System

X view Point
0454 Work Plane
A+ Datum
- [fE Miteriz]

aueg feeL

145 Element Parameters

-/ Hinge
L
= Element Create/Delete *
u
u
< o 1® m D Other  Delete
Model
Propely  Element D 1387
" Gow
u Nodal Connectivity
EA Bl | \
- 10
-
Orientation (Element Z-Axis)
Beta Angle: 90 [deq]
Property
El 6: S1{UB 610x229x101 @ 4m ¢ ~
Mesh Set s1 -

[ |[concel |

it (€) SNCE 1989 MIDAY
roject & being saved by 3
roject s being saved by
‘Add: See Control

@

CeHduynem. -

7501120 e et i S )

Add: Size Control
roject & baing saved by 3
enti(s) have been extrac]

muwwwewh

h setfRW_L] which has 25

Element Create/Delete X

u
= 1D ) 3D Other  Delete

o

u

2 EHement 1398
o

o Nodal Connectivity

o

§ ] ETl 35|

Orientation (Element Z-Axis)

Beta Angle: 90 [deg] [«

Property

o e

> Fave been extrac]
e R] which has 29
S

Gamery | o Sovusn i SsmmCrmome e Dreehms  Towsmim wme Sms T e p———
I T ) e— [T TS To— I — o, || 5 Geate Eobty Topu: S atut AL iefoce. e Fe—
BB R | 2 o W | B | B Sovaes Do A, o Wvin B
P 3 e | B woe | g e e Il
sl ! canens P s s prestly :
#[0:) 3n@) Al #% o) 8Lk bk ? REC) @@ QL0 BEal SB0060 & @ FBEL
i T —
em ® oo | [ E Y- JaEse vy @ E
P
-
o —
—
L}
—
—
=
—
—
¢
—
!
—
—
= =
4 —
Y
[ frmr—
N P ;
. =
Yk et e ew e e q

> A ST

it 2z T nodessnd 1 sars
2 ke 155w a3 s s 1 emarts oo

pes




atio

‘@3 DeBogga=m- * GTS NX - [01 20 Earth Retaining Stabilizing System] =
Geometry | Mesh | Ststi/Sope Analsis  Seepage/Consoidation Anakss  Dynamic Anabsis  ThemmalAnabss  Anakss  Resuk  Toos Style - Background ~ Language - ¥ - 7 X
@, ?, @Cnrrv» Prop, >0 Aipefsze | FID ass RpRename 1@Extrude (f Sweep | @ Trans. s N Greate oY project | 8] Create [5} Modify Topo. Bl Extract gl intertace T Renumber
. H Hinge - || =+ ﬁvmpm an o 2 || oy EOvae || @ Revove Wproect | g Romee 7 & Delece SilAn || Ielete [parameters  FlOvde  3-Pie/Ple To. Imrme \ : I>chen<-
@ Click [Interface N o s | @30 2 | ues | @1 afore: | @ 3% | Sonace cicom | oty Clcmmucon Bises st w0t T -
Prop./CSys,/Func. Contrl Generate Mesh Set Pros sfom Node Eement Toos J
(Mesh > Element > Interface) *[815 2 oo 0 o [ Hffmyje) B, n‘ ME S-S Y- Qdeo+t Hi) O80E66 9 8- IBHEL
Hodel *
|'xem D Cobw 8 $ - Nodem 4 v LH OB £ 3
@44 Coordinate System 3 2
L. View Point 3
@ Type: From Truss/Beam e i
Ype: 3 5. Datam
) & Material
HB Property
@ Geometry T 7 7S q 7 T ‘ ] ‘
£ Bedding Plane NG I A T
e 5 Export Shape. E 1 A\ 5
Select RWs It gt Y
- @ Mesh
i 9 Defautt Mesh Set 1 =
(48 ObJECtS) ¥ @ Auto-Mesh(2D) 2 [ |
‘ ¥ @ Auto-Mesh(2D)-1 3 =
¥ @ Auto-Mesh(2D)-2 4 =
¥ 43 Auto-Mesh(2D)-3 5

O Check on “Merge Nodes” X | eetoce waar X

Lne shel | Plane Structural Parameters

Select end points of RWs = i ... L R me
ol /.

P - Strength Reduction Factor(R)
Method

(2 points) 1| [ N ——
F— Line Intes face Thickness l:| m o o
©® Check on “Wizard” o

[] Conduction for Seepage flow

1
Property Parameters o L L 0

(O Manual Input (@) Wizard o ) q ﬂ o
w-nnn

e . Ta ] @ CoHdNtars- + TSR 10 20 Lo ki St ang St SRS
Strength Reduction - S i —

lUndo] Add: Sze Control 1 T A0, s : o o e [ sweep s nan Pl |8 et Gty oo e
I {Redo] Add: Sie Control & W;‘w“ Hoans = gl 5”‘ il % cove I ove g,«m %W fm.'“"'" s ppen h Dusra E.m o 3 iwf.
Factor: 0.67 e Vircprict abongaved b o om0, B ST 8 : e R B i i
. . " %5 24 element(s) have been extracf P o o |~ conee s 5ot S L frisey

> A mesh set(RW_L] which has 250 3 @14 | 3t ) sllfis) #5 +f R L e 7 REIZD QB QICCH EE
> 24 element(s) have been extracllies e = e n =
SABLE] A mesh set[RW_R] which has 2!
s mesh set{S1] which has 2 nod
A mesh set[52] which has 2 nod|
Work project & being saved by 3

YR vy B8 &

0@ Click [OK]

© Check on “Create Other o
Element” |
Select “Rigid Link” e

O Mesh set: RW Interface

Ny —— .

® Click [OK]

>4
X e o Mach] heh R 96 s 0 6 st ok hash 530w




05 vt

; O Click [Press.]

(Static/Slope Analysis > Load >
Press.)

@ Select Surcharge parts
(10 objects)

© PorP1:25
@ Load Set: Surcharge

© Click [OK]

dary Condition

Seaoga-m - *

Geometry  Mesh | Stati/Sope Analysis | Seepage/Consoidation Anakss  Dynamic Analysis
% @ . CSys. ﬁ |& R Stage Set &6 Defne Set

Functon -

Materal Property S Defe || stage
7/Hnge - || contact|| weard MR ALt

Contact Construction Stage. S

& Smuate Sage B Volume Data Export | 2 Constrant
§# constrant Equation 14 Sl polygona surface

Style ~ Background - Language - @ - T X

GT5 NX - [01 20 Earth Retaining Stabili

Thermal Analysis  Analyss  Resst  Tooks

ammm .
%U\aﬂve Property | 2 Force. ¥ ! B Nodal Temperature 22 Prestress & comb. Set W & Tunnel Modeling E‘
Rsocrabratice o || 2= (@ Moment i Water Pressure g Element Temperature £kt Inttal Equiibrium Force [L4 From Resuts s a8 Anchor Modelng b
e | -
|| wooe Eom.  PBeamioad B Tempersture Gradent S Defne set © Contraction o Test =
Boundary J Load ) Waard Opions,

#6150 ool Hens 26 # 1N LE %h R RE 08 AA00C+ HLL B@HOEH0 @-8-9B150
Model L

S
rem ) Color
#1+< Co
L. vie| Pressure x
48 W
@8+
EM{ Edge Face  Axisymmetric
HE Prq
C®
£ Be Name ‘Pressura—l ‘
= &
S M Object
'7%_ Type |20 Element Edge e
2 ; =] Selected 10 Object(s) LT
4
4
e Direction
o e
<
Femie! Ref, CSys Global Rectangular | +4
v X ¥ z
9 Generg

Magnitude
[ Uniformly Distributed Load

Base Function |None eEl

Pz 0 Km

B £ - cementeage . JIRG - RGO £

Bueg oeL

SEEEEEEsEEEEEEEE SEEEEEEsEEEEEEEE

p——— iy vy
- TN NEREEEIIRTRIIIIICIEISY

> A mesh set{RW Interface] which

> A mash set[Rigid Link Mesh] wehi

—
(= P ECCECCEEy o i 5L eanra Sublana e T—
°\ ooy Nam | stsoos e | SenoCoi v Dyanc s e e e e o i e S
Jave been extacl g G o P TR TV R s b, [T r———" s o Iy wm—"
10 whic s 258 8 B (55 | |&g‘....=..m..mm.;.m S A R R ,u.n.m.m,,,.w,..m"'-"w" e |
Load Set have been extrac] P s - ;*,.,,":;,’,g:. Consrant Eaton us.wrwmm«“ e Ko Peomise b Tevovatas Gadser Gpoeme st Coneracion B Bisoimen m"“
/_R] which has 25§ P /CSphune Lot Losd W | optens|
which has 2 nodll 3 14 | 1 ) QMMM 15y wi TR Y] nrxocw Esf 930060 2-9-YIBE
=127 [ Concel | o 2 nocll ‘
being saved by 3 [ E YR s Y 0y OB £
have beer

¥ Dt 5t
249 huno viezn,
w3

[ Sware T

ments s sean casic

o
2 A e R W] e s 58 e nd 43 st s b 10




y

el‘ _0ad &

* Using “Display Mode” to
select “Mesh Set Color” or
“Property Color”

da

asmmmmmmm
N .

:@ De8dus
= oy e

-
o @ @, <on 6 Dafne set i crange proparty . e, ik pro B vodt remperatn s precress Moot s S Tunnel Hodeing
b i 4. s Sage Yok Dat Eort || B Constrant Lok ke skocn lm-"":‘:'f’"' % & ot it s et e e oo o Bk :i:“_’""‘" o o ooy

= o B Consrant Equaton £4510 pobgonalsurface T viegnt RO, P Beamloxd emperaturs Gradert @ Defne Sat Commracton = st Ten D
L Cona Constrocton stage Souncary Lood L wes Options
s A Bal suml ol 25 L M LK W ? BB /L ARAI00E B2 BBGE66 ©-8 9B

ot ¥

» ren
P13 Mo
749 Detaut e Set

78 Avto-Mesh2D-4
@39 Auto-Mesh2DL-5

8 Aute-MehQD}7 s

LOoNna

()

avss  Seepege/Consokaton Arakes DK Anaves  ThemwlAnabes  Aahss  Mesuk  Took

NN NN NN NN NN NN NN NN NN EENNENEEEEEEEEEEEEEER
ytem]

Style " Backgraund * Linguage © @ -

5

obr

lllﬂlllﬂﬂﬂﬂﬂﬂlﬂﬂ

S-9GID .

Show All Meshes
Hide All Meshes

Shading+=Wireframe Edge
Shading+Feature Edge
Shading

Wireframe Edge
Free-Face Wireframe Edge
Feature Edge

gussssmnussssEERnEnEnnEnnunny,

« Mesh Set Color =

Element Type Colar

;F‘r::uperty Color D

Material Color

Front-Back Color

Change Mesh Caolar...

Random Color

|EEEEEEEEEEEEEEEEEEEEEEEEEEES
[ConsokGaton Acakss  Dymamc Anayes  ThemmiAnabas  Anakss  Resk ook
+ 8 Vokuma Data Export

st
YLk W BB L ABAACCH BLL BFES

CRER £

N

S - muc + SoldD)

w

&

EEEEEET

L.

n llllllllllllllllllllllllllllll-llllllllllllllll
Tarth Retsining Stbilaing System]

Ll

Style " Backgraund * Linguage © @ -

¥ Wt Lol

R droc b B vodt remperatn s precress
CL S e

22 vomen wavit o ke

t Row. P

68 9 -8 938}

i
> TS X 2019 (12.2) (6808
> GTS NX 2010 (12.2) (640E)

> Copyraht (C) SINCE 1999 MIDAS Infosmration Technoboy Co., Ltd, AL RIGHTS RESERVED,
> Work profect & ang sved by auto-save functon.

L1 v 21
SN NS NEEN NN EEEES NN N EENNNNNEENNNNNNNENNNNNENNNNNENENNNNNNNNNNNNNENNNNNNENENNNNEEREEEEEEEEEEE

* Sonm)

50120 Earth Retiing Subiisiog Syt | )

Technobgy Co., Ltd. ALL

GENMUIRENMA

CEE NN EEEE SN EEE NN EEENNENEEEEEEEEEEEEEER




'5 3 ‘Loac yundary Conditign

BBB DeBgge=m- + ‘GTS NX - [01 2D Earth Retaining Stabilizing Systern] P
Mesh Stzt:/SbaeAnalyﬁ Seepage/Consoidation Anabsis  Dynamic Anabsis  ThemmalAnaysis  Analysis  Resut  Toos Style - Background ~ Language - ¥ - 7 X

+4.CSys. ﬁl Stage Set &6 Define Set B Change Property. & Force  Jy Press. B8 Nodal Temperature 22 Prestress & comb. Set & Tunnel Modeling
o « » — nlv ‘fw ¥ Funcron - i.s«mm Stage i Volume Data Export || % Constrant =% Sl crousr surface g:::’ Lm" ; @) Moment: g Water Pressure i Element Temperature £t Infal Equiibrium Force: [ From Resuks .:‘::'t” o 2 Anchor Modelng E
RIRIPIOPEYY £ binge - c ofne 1| Sx29e, w auto s i constrant Equation 1 Sib polygonal surface T | i Eom.  Peemioad B Tempersture Gradent S Defne Set © Contraction 2 o Test =
\ Press “M” key to change Lo o L i [ A
SeleCtion methOd tO #Iﬁ\ﬁg oumér&ﬁﬁ#lw 3B e sté MLE ah 2RE el Ad00+ BLL @000 @-9-9a88L
Gl
em ) Color 3
Mesh Set e :
l 144 Coordinate System 3
L+ ViewPoint 3
) 44 Work Plane E
@A+ Datum

. U Material
@ Select 15t excavation part ez,

&8 Bedding Plane

! % Export Shape I Show/Hide
-7 Mesh Control Display Mode
-7 @ Mesh

© Right Click and Click 05 e : e e
[Merge] ‘ ‘

Transform

Model Analyss Resuks

O Click [OK] e .

© Select 2" excavation
part : e I S B e o I B
Do it repeatedly step 3 ‘ e B —

> GTS NX 2019 (v2.2) (64bt) B B s P, — vTT— "
> Copyrght (C) SINCE 1989 MIDAY 7 e o . i ks P ‘“: o < | LYo L A QLM? :.«wn,...m 2;“
an d 4 > GTS NX 2019 (v2.2) (64bit) e ety e 8 conm ez aame BT Ko Pemnins ) Tevns oo
> Copyright () SINCE 1989 MIDA posiconnae o

3 103 ) 3 @) e v
X,

O Select final excavation
level part
Repeat step 3 and 4

At ar(9)3
[ rrver

oo
Bl e el 5 s o




05 vt

: @ Select 1t excavation part

| @ Press “F2” key to change
mesh set name under
mesh tree

! Name: Ex 1

© Repeat step 1&2
Name: Ex 2

O Repeat step 1&2
Name: FEL

da

DBBU@hsﬂ~

Mesh

+< Csys.
"% Kisfuncton -

M:mnl vmpertv i

L Prop/CSys./Func. |

Lonae

()

Seepage/Consoidation Analysis

ﬁl Stage Set
i. Smute Stage Kl Volume Data Export
wnm R Auto S

Conmm ton Stage

‘GTS NX - [01 2D Earth Retaining Stabilzing System]

Thermal Analysis Analyss  Resuk

§# constrant Equation 14 Sl polygona surface

4 Prestress
| —_ @ Moment g Water Pressure i Element Temperature k4 Inftal Equiibrum Force m.mm Resuks
B, Temperature Gradient & Define Set

#l&\ﬁg oumér&w’#l)" B iy #E MLE a® kel a8l Q00+ HiEL @00 - 9-98BL

Tem

& @ Mesh

iy ]

*5

b1 ] &
¥ @ Auto-Mesh(2D)-2
F@re
¥ Auto-Mesh(2D)-4
3 Auto-Mesh(20)-5

47 LT

[ Auto-Mesh2D)-7
¥ 5 Auto-Mesh(20)-8
¥ @ Auto-Mesh(2D)-14
¥ (3 Auto-Mesh(2D)-15
¥ (@ Auto-Mesh(2D)-16
¥ @ Auto-Mesh(@D)-17
43 Asto-Mesh(2D)-18
[ Auto-Mesh(2D)-19
49 Auto-Mesh(20)-20
¥ 3 Auto-Mesh(2D)-21

Color

gy >

Ny

<

<
Model Analyss Resuks

Properties
& Mesh Set

A M

& o120 tatn Retaning Sabtog System ¢ |

Ouitput

> GTS NX 2019 (v2.2) (64bit)
> Copyrght (C) SINCE 1989 MIDAS Informaton Technology Co., Ltd. ALL RIGHTS RESERVED.
> GTS NX 2019 (v2.2) (64bit)
> Copyright (C) SINCE 1989 MIDAS Informaton Technology Co., Ltd. ALL RIGHTS RESERVED.
> Work project & being saved by auto-save function.

1RGO &

ueq el L




O Click [Self Weight]

(Static/Slope Analysis > Load > Self
Weight)

@ Load Set: SW

@ Click [OK]

dary Cona

()

bilizing System]

,@ GeEdga-m- * S
- Dynamic Analysis Thermal Analysis Analysis Resut Tooks

Geometry  Mesh | Stati/Sope Anslss | Seepage/Consoidation Anabsis Tan
[E\., @' . CSys % i L @ stage Set &6 Defne Set B Change Property. ., : e force i pres. B Nodal Temperature 22 Prestress
o "I . ‘-'tv ¥ Funcrion = e I s& & Smuste Stage B Volume Data Export || X Constrant = Sl crousr surface ’ér % & S @ voment waacer presure i lement Temperature &Lt Inal Equibrium Force [14 From Resuts
lateril Propert efine || Stage Y able -~ el
PEY Artinge = || contact]| Wasrd BB Ato Sex A constrant Equation 1 Sio polygonai surface Buieghe R0 Poeamioad B Tempersture Gradent € Deme Set
Contact] Construction Stage Boundary [} Load

Style ~ Background  Language - W' - 7

s wH Jja@adect Bl GFFE66 9-$-IBEL

8 £ - noneio) 3 af

| em D
144, Coordin{ Gpayi

2+ View Pof ty

0 4 Work i

LH BB

o b Datum | | Grawity
) W& Materiall
1 HE Propert|

- @ Geon| Name ‘Grawt‘f—l ‘
£ Bedding(
& Eport Reference Object

%7 Mesh C
5P @ Mey Type

F 3 of

zg: Ref. CSys Global Rectangular  ~ l:‘
A Components

F@ 4

ey o« [ 9
@4
- Gy -1
IR S
Spatial Distribution

e

-
Loadset 4 el

) PN e~ .-

i~

o | | @
e

s

B P

e | R e e

S e ot s
-

S i Ko o

> 24 element(s) have been extracy
> A mesh set[RW_L] which has 25}
> 24 element(s) have been extrac}
> A mesh set[RW_R] which has 25}

B =
ew

G140 01 20 L et ko S -
b T e

> A mesh set{S1] which has 2 n

A suo] WA PR sL M LE wh ? nE /) AB QK00+ ELE PB0060 20 YREL
> A mesh set[52] which has 2 nod| T

> Work project s being saved by 2 %! 8- e
> 96 interface elements have bee
> A mesh set{RW Interface] which)

> A mesh set[Rigid Link Mesh] whi

D o

Fipat
& 5F Mesh Contol
| Wi e

3 ot

eie ke A
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Check off “Mesh”

Check on “Surface [1]”

Click [Water Level]

(Static/Slope Analysis > Boundary >

Water Level)

O Select water level lines

O Name: WL_Origin

Click [Apply]

* Repeat step 4 to step 6

until step 14

® Click [OK]
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* This tutorial is aiming on
performing the analysis with
3 stages of excavation
including retaining wall and
strutting.

* Surcharge and undrained
condition are considered in
this analysis.

* This example was

prepared based on the most

general excavation work in S —
the real practice.

[DaTA ] Excavation, FEL, INCR=1(LOAD=1.000), [UNIT] kM, m

DISPLACEMENT
TOTALT, m

+4.43535e-003
0.8%

+4,06573e-003
11%

+3,696122-003
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Ground [unit : kN, m]

Name Fill Fluvial Clay Old Alluvium (C)  Old Alluvium (A)

Material Isotropic Isotropic Isotropic Isotropic

Model Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb

Elastic Modulus (E) [kN/m?] 10,000 13,000 133,333 400,000
Poisson’s Ratio (v) 0.25 0.25 (0.495) 0.25 0.25
Unit Weight (y) [KN/m?3] 18 19 20 21
Ko 0.5 1.0 0.5 0.5
_ e
Unit Weight (Saturated) [kN/m3] 18 19 20 21
Drainage Parameters Drained Undrained Drained Drained

Cohesion (c) [kN/m?] 1 40 5 20

Frictional Angle (®) [deg]




e

Structure [unit : kN, m]

NELE] 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/m3] 24 74
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Stage Name:
Initial Phase

Move(Drag & Drop) the
Data from “Set Data” to
“Activated Data” as shown
in figure

Check on “Define Water
Level For Global”

Key in “1m”

Select “WL_Origin”

Check on
“Clear Displacement”

Check on “Analysis Control
and Click “Analysis Control”

Check on “Allow Undrained
Material Behavior”

Click [OK]
Click [Save]

Click [New]

Define Construction Stage

Construction Stage Set Name Canstruction Stage Set-1 ~ |
Stage ID ° 1: Initial Phase v [ Moeto Pnejl Move to Next |
Stage Name Enm'al Phase |: New -:" Insert H Delete |
Stage Type |Shess ~
SetData Activated Data eDeaChvated Data
T Auto-Mesh(2D}18 ~| 55 G Mesh i Mesh
Auto-Mesh(2DH19 : Auto-Mesh{2D}-1 H @ Boundary Condtion
Auto-Mesh(2D}-2 b Auto-Mesh{2D}-14 gls Static Load
Auto-Mesh(20)-20 : Auto-Mesh{2D}-15 E Z Contact
Auto-Mesh(2D)-21 » Auto-Mesh{2D)}-16
Auto-Mesh(2D}4 1 Auto-Mesh{2D}-17
Auto-Mesh(20)}-5 . Auto-Mesh{2D}-18
Auto-Mesh(2D)-7 b Auto-Mesh{2D}-19
Auto-Mesh(2D)-8 P Auto-Mesh{2D}-2
Default Mesh Set : Auto-Mesh{2D}-20
Ex1 " Auto-Mesh(2D}-21
Ex2 b Auto-Mesh{2D}-4
FEL - Auto-Mesh{2D}-5
RW Interface b Auto-Meshi{2D}-7
RW_L - Auto-Mesh(2D}-8
RW_R 1 Defaul Mesh Set
Rigid Link Mesh : Ex1
51 . Ex2
sz 3 FEL
=& Boundary Condtion u Rigid Link Mesh
$re 25 &6 Boundary Condtion
=8k Static Load L 88 BC
- &y SW Static Load
gl Surcharge &b sw
3% Contact -2 Contact
T TR

Show Data

Name ~

Sort By

All

Output Contral. ..

Initial Condition e
EEEEEEEEEEEEREEE RN

/| Define Wiater Level For Global

.
m |wiorgn |l 1

EEsssEEEEEEEEEnY’
Define Water Level For Mesh Set

Input Water Level...

LDF...
EEEEEEEEEEEEEEEEEEE,
ﬂc ment

-u aEsEmmm
[ slope Stability(SRM;

[ slope stability(saM)

[TEmm———s —

Analysis Control

General  Nonlinear
Initial Stress

[JEstimate Initial Stress of Activated Elements

[[]save For Restart
Undrained Condition
u )

ow Undrained Material Behavior
sEEsEsssssEEEEEEEE

Initial Temperature
[Jnitial Temperature By Value
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@ Stage Name:
RW + Surcharge

©® Move(Drag & Drop) the
Data from “Set Data” to
“Activated Data” and
“‘Deactivated Data” as
‘ shown in figure

© Check on
“Clear Displacement”

O Check on “Analysis Control
and Click “Analysis Control”

© Check on “Allow Undrained
Material Behavior”

O Click [OK]

Click [Save]

O Click [New]

Define Construction Stage

Construction Stage Set Name

Construction Stage Set-1 ~

Stage ID °‘ 2: RW + Surcharge

|
~E MqumPnejl Move to Next |

Stage Name an +5urcharge |: New -:" Insert H Delete |
Stage Type |Shess ~
Set Data Activated Data Deactivated Data
N EEEEsEEEEEEEEsNEEgEEEREsEEEEEEEEE

- Mesh ~ Mesh

Auto-Mesh(2DH1 RW Interface

Auto-Mesh(ZD}-14 RW_L

Auto-Mesh(2D}15 RW_R

Auto-Mesh(2D}16 Boundary Condtion

Auto-Mesh(2D}-17 Static Load

Auto-Mesh(20)118 3k Surcharge

Auto-Mesh(2D)}-19 -3 Contact

Auto-Mesh(2D)-2
Auto-Mesh(20)-20
Auto-Mesh(2D)-21
Auto-Mesh(2D)-4
Auto-Mesh(20)}-5
Auto-Mesh(20)-7
Auto-Mesh(20)-8
Default Mesh Set
Ex1

Ex2

FEL

RW Interface
RW_L

RW_R

Rigid Link Mesh

=156 Boundary Condition

Name ~

Sort By Show Data

Output Contral...
Initial Condition
[[] Define Water Level For Global
0lm None ~
[[] pefine water Level For Mesh Set
Input Water Level...
LDF...
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[[]save For Restart
Undrained Condition
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x




Stage Name:
Ex1

Move(Drag & Drop) the
Data from “Set Data” to
“‘Deactivated Data” as
shown in figure

Check on “Define Water
Level For Global”

Key in “1m”

Select “WL_Ex 17

Check on “Analysis Control”
and Click “Analysis Control”

Check on “Allow Undrained
Material Behavior”

Click [OK]
Click [Save]

Click [New]

Define Construction Stage

Construction Stage Set Name

Construction Stage Set-1

3

Stage ID °‘ HEx1

|
~E MqumPnejl Move to Next |

[ tew A Insert |[ Delete |

Stage Name Ex 1
Stage Type |Shess ~
Set Data Activated Data
£ iy Mesh ~| [ B Mesh
Auto-Mesh(2D)}-1 &5 Boundary Condtion

Auto-Mesh(ZD}-14
Auto-Mesh(2D}15
Auto-Mesh(2D)-16
Auto-Mesh(2D}-17
Auto-Mesh (20118
Auto-Mesh(2D)-19
Auto-Mesh(2D)-2
Auto-Mesh(20)-20
Auto-Mesh(2D)-21
Auto-Mesh(2D)-4
Auto-Mesh(20)}-5
Auto-Mesh(20)-7
Auto-Mesh(20)-8
Default Mesh Set
Ex1

Ex2

FEL

RW Interface
RW_L

RW_R

Rigid Link Mesh

Static Load
-2 Contact

=156 Boundary Condition e
sty show Data

Deactivated Data

Mesh
i B
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-3 Contact
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Stage Name:
S1

Move(Drag & Drop) the
Data from “Set Data” to
“Activated Data” as shown
in figure

Check on “Analysis Control”
and Click “Analysis Control”

Check on “Allow Undrained
Material Behavior”

Click [OK]
Click [Save]

Click [New]

Define Construction Stage

Construction Stage Set Name

Construction Stage Set-1

h |

Stage ID Q‘ 4 51

~E MqumPnajl Move to Next |

Stage Name El

[ tew A Insert |[ Delete |

Stage Type |Shess

SetData

Activated Data

=156 Boundary Condition

sb Static Load
=X Cortact

eDeachvated Data

€5 Boundary Condtion

@ Mesn

&5 Boundary Condtion
Static Load

L3 Contact

serty

Show Data

Output Contral...
Initial Condition
[ Define Water Level For Global
0lm None ~
[[] pefine water Level For Mesh Set

Input Water Level...
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Define Construction Stage X ‘

Construction Stage Set Name Construction Stage Set-1 ~

|
4
o Stage Name: Stage ID ° 5: Constructon Stage-1 <2 [ Moveto Pnejl Move to Next |
Ex 2 Stage Name fxz [ tew A Insert |[ Delete | Output Cantro
Stage Type |Shess ™ Inlhﬁ\.Co.ngm.or; EEEEEEEEEEEE l-e

-] Define Water Level For Global

:
n e ¥l

9 Move(Drag & Drop) the SetData Activated Data Deactivated Data

- gy Mesh ~| [ Mesh Mesh Define Water Level For Mesh Set
1 ” -
Auto-Mesh(2DH-1 @ Boundary Condtion & Ex2
Data from “Set Data” to Auto-Mesh(20)-14 Static Load €5 Boundary Contion 112 S

Auto-Mesh(2D)115 -2 Contact
Auto-Mesh(2D)-16
Auto-Mesh(2D}-17
Auto-Mesh(2D)-128
Auto-Mesh(2D)-19
Auto-Mesh(2D)-2
Auto-Mesh(20)-20
Auto-Mesh(2D)-21
Auto-Mesh(2D)-4
Auto-Mesh(2D)-5
Auto-Mesh(20)-7
Auto-Mesh(2D)-8
Default Mesh Set
Ex1

Ex2

FEL

RW Interface
RW_L

RW_R

Rigid Link Mesh

-8k Static Load
-2 Cortact O LDF...

[ clear Displacement:
[ slope stability(SRM)
[ slope stabiity(5AM)

“Deactivated Data” as
shown in figure

© Check on “Define Water
Level For Global”
Key in “1m”
Select “WL_Ex 2”

@ Check on “Analysis Control”
and Click “Analysis Control”

=156 Roundan Condition hd
© Check on “Allow Undrained sorty how ata
Material Behavior” R SE—

General  Nonlinear

. O Click [OK]

[JEstimate Initial Stress of Activated Elements

[[]save For Restart
Undrained Condition
u )

O Click [Save]

ow Undrained Material Behavior
sEEsEsssssEEEEEEEE

e Click [NeW] Initicl Temperature
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Stage Name:
S2

Move(Drag & Drop) the
Data from “Set Data” to
“Activated Data” as shown
in figure

Check on “Analysis Control”
and Click “Analysis Control”

Check on “Allow Undrained
Material Behavior”

Click [OK]
Click [Save]

Click [New]

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 ~ |
Stage ID Q‘E: s2 ~E | MqumPnajl Move to Next |
StageName [ [ tew A Insert |[ Delete |
Stage Type |Shess ~
SetData Activated Data e.Deachvated Data

=156 RBoundary Condition

~ Mesh @ Mesn
i 52 &5 Boundary Condtion
&% Boundary Condition Static Load
sb Static Load L3 Contact
=X Cortact

Name ~

Sort By

Show Data

Initial Condition

[[] Define Water Level For Global

0fm

[[] pefine water Level For Mesh Set

Input Water Level...
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[ clear Displacement:
[ slope stability(SRM)
[ slope stabiity(5AM)

Output Contral. ...

None
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Stage Name:
FEL

Move(Drag & Drop) the
Data from “Set Data” to
“‘Deactivated Data” as
shown in figure

Check on “Define Water
Level For Global”

Key in “1m”

Select “WL_FEL”

Check on “Analysis Control”
and Click “Analysis Control”

Check on “Allow Undrained
Material Behavior”

Click [OK]
Click [Save]

Click [Close]

Define Construction Stage

Construction Stage Set Name Construction Stage Set-1 ~ |
Stage ID °‘7: FEL ~ 2] | Move toPrevious || Move toNext |
StageName (L | mew || msert || Delete |
Stage Type |Shess ~
Set Data Activated Data Deactivated Data
£ iy Mesh ~| [ B Mesh
Auto-Mesh(2D)}-1 &5 Boundary Condtion
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Auto-Mesh(2D}15
Auto-Mesh(2D)-16
Auto-Mesh(2D}-17
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Auto-Mesh(20)-20
Auto-Mesh(2D)-21
Auto-Mesh(2D)-4
Auto-Mesh(20)}-5
Auto-Mesh(20)-7
Auto-Mesh(20)-8
Default Mesh Set
Ex1

Ex2

FEL

RW Interface
RW_L

RW_R

Rigid Link Mesh

Static Load
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Sort By Show Data

&5 Boundary Condition
-8k Static Load
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Click [General]

(Analysis > Analysis Case > General)

Title: Excavation

Click [Analysis Control]
Check on “Initial Stage
for Stress Analysis”
Check on “Apply KO

| Condition”

Click [OK]

Click [OK]
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O Click [Perform]
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® The results from each
stages can be found in
the “Results” tab

@® Check on “Value” can be
found maximum and
minimum value directly
on the mesh
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@ Displacement of ground

@ Axial Force from struts

© Bending moment of RWs

@ Shear Force of RWs
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® Select
“TY TRANSLATION (V)”

@ Click [Cutting Diag.]

(Result > Advanced > Cutting Diag.)

©® Select start & end nodes
Direction: (+)Y Dir.
Click [Apply]

O Select start & end nodes
Direction: (+)Y Dir.
Click [OK]
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