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1. Analysis
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1. Analysis

1.1 2| &2t Z4(0p.11) At EA|
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1. Analysis

1.1 2| &2t Z4(0p.11) At EA|
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GTSNX V370 Enhancement

1. Analysis
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1. Analysis
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1. Analysis

1.1 2| &2t Z4(0p.11) At EA|
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1. Analysis
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1. Analysis

1.1 2| &2t Z4(0p.11) At EA|
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I ' 4} 0085 EEES] 30,00 15.00 60.00 16.02 16.46 16.36 16.02 H
H Sphi . w0 -0.0065 E3EE 3.00e+04 210e+04 | 6.00e+04 6.00e+04 5.00e+04 5.00e+04 600604 u
20,000000 o i E5=pni 30.00 2100 4500 2591 23.40 2344 2591 H
HEEC v E315C 16.00 8.00 3200 9.40 10.80 1053 9.40 =
0,000000 EIL ik S
E|®EF v OFEsE 0.0000 ~37.3300 | -30.620| -37.2600 |-29.940] -37.2600 [30.300] -37.3192 | 306212
2000, 000000 -1_15496] -0.0005 |-0.0005| 00006 |-0.0010| -0.0006 |0.0009] 0.0006 |-0.0008| -0.0006 | -0.0010
= £phi M -1_15497| -0.0010 | -0.0010)] 0.0010 |-0.0015| -0.0010 |0.0013] 0.0010 |-0.0013 -0.0010 | 0.0015
1000000 g ~ -1_15498| -0.0014 | -0.0014] 00014 [-0.0018| -0.0014 |0.0017] 0.0014 [-0.0016] -0.0014 | 0.0018
l=aC v B -0.0083gh 0000 65000000 9000 ?ﬂﬂ -1_15499| 0.0020 | 0.0020)] 0.0019 |-0.0023| -0.0019 |0.0022] 0.0019 |-0.0021 -0.0019 | 0.0023
o= < 4 = -1_15500| -0.0025 |-0.0025| 00023 [-0.0027 | -0.0023 |0.0026] 0.0023 [-0.0025 -0.0023 | -0.0027
3 15,000000 5 -0.0083 -1_15501| -0.0030 | 00030 0.0027 |-0.0031| -0.0027 |0.0030] 0.0027 |-0.0030 -0.0027 | -0.0031
ZfEE 4 % oo0ead 1_15502] -0.0034 |0.0034 0.0031 |-0.0035| 0.0031 |0.0034] -0.0031 |-0.0033| 0.0031 | -0.003
22560, 000000 - - 4 -1_15503| -0.0040 |-0.0039 -0.0035 |-0.0039| -0.0035 |-0.0038| -0.0035 |-0.0037| -0.0035 | -0.0039
E3HEphi v 3, 00085 -1_15506] -0.0045 | -0.0045| 00039 [-0.0042| -0.0039 |0.0042] 0.0039 [-0.0041| -0.0039 | 0.0042
21,000000 E 000851 -1_15504| 0.0048 | 0.0048] 0.0041 |-0.0044| -0.0041 |0.0044] 0.0041 |-0.0044| -0.0041 | 0.0044
=EC v n -1_15505| -0.0053 |-0.0053] 0.0045 |-0.0043| -0.0045 |0.0047] 0.0045 [-0.0047| -0.0045 | 0.0048
&, 000000 -1_15512| -0.0056 | 0.0055| 0.0046 |-0.0043| -0.0046 |0.0049] 0.0045 |-0.0049| -0.0046 | 0.0049
o ansE -1_15513| -0.0059 | -0.0059] 00048 |-0.0051| -0.0048 |0.0051) 0.0048 |-0.0051 -0.0048 | -0.0051
S h-1 0000557 . B -1_15514|_0.0061 |-0.0061 0.0049 |-0.0052| -0.0049 |0.0052] 0.0049 |-0.0051 -0.0043 | 0.0052
=2 ST -1_15507| -0.0061 |-0.0061 00049 |-0.0051| -0.0049 |0.0052] 0.0049 [-0.0051 -0.0049 | -0.0051
-1_15508| 0.0061 |-0.0061 0.0047 |-0.0050| -0.0047 |0.0050] 0.0047 |-0.0050| -0.0047 | 0.0050
271 -1_15500| -0.0060 |-0.0060)] 00046 |-0.0043| -0.0046 |0.0048] 0.0045 |-0.0048| -0.0045 | 0.0048
-1_15510|_-0.0058 | 0.0058] 0.0043 |-0.0045| -0.0043 |0.0046] 0.0043 |-0.0046 -0.0043 | 0.0045
1_16511| 0.0055 |-0.0085 0.0040 |-0.0041| -0.0040 |0.0042] 0.0040 |-0.0042| -0.0040 | -0.0041
-1_15520| 0.0053 | 0.0053] 0.0038 |-0.0033| -0.0038 |0.0039] 0.0038 |-0.0040| -0.0038 | 0.0039
[:I‘Al'EE" '6'4A|'] -1_15518| 0.0048 | -0.0049] 00034 |-0.0035| -0.0034 |0.0036] 0.0034 |-0.0036] -0.0034 | 0.0035
— = 3o -1_15519] 0.0044 | 0.0044] 00031 |-0.0031| -0.0031 |0.0032 0.0031 |-0.0032 0.0031 | -0.0031
-1_15521] -0.0039 | 00039 00027 |-0.0027 | -0.0027 |0.0028] 0.0027 |-0.0028| -0.0027 | -0.0027
‘ -1_15515| -0.0035 | -0.0035] 0.0024 |-0.0024| -0.0024 |0.0024] 0.0024 |-0.0025 -0.0024 | 0.0024
-1_15516] -0.0032 | 0.0032] 00022 [-0.0022| -0.0022 |0.0023] 0.0022 [0.0023] -0.0022 | 0.0022
-1_15517| -0.0029 | 0.0029)] 0.0020 |-0.0013| -0.0020 |0.0020] 0.0020 |-0.0021| -0.0020 | 0.0019
-1_15522| 0.0026 |0.0026| 00018 [-0.0018| -0.0018 |0.0019] 0.0018 [-0.0019] -0.0018 | 0.0018
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2. Pre/Post Processing
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2.2 H1XM 8M(0p.10):
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= = (=) ' =
» O] SMS gHISIH JM HE0|ME EHHe| X7 4= & Trj
= J|5tEY > FEHEM S A2 7|5HdY > 0|F/EA> A2-0
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2.5 H|H=(Body Force) 27}

= SAEASIM Al 515 R71Q 2 H|X 2 (Body Force)2 &%
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GTSNX V370 Release Note
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2.7 QIEH|0|A £ X5 YUH0|E

- olE{mo]A 9IH=

= E: 7|E HE(V3700[H)0| A M E

QIE{H|0] A

£ 0/8310] QIE{I0|A RAS M A

= O
=42 ANEE Sdll LhA| Wdsliof XtS YH|0IE 7|5

QIE{H[0| A M2t0|E{ 7} RtS 2
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=2 HH0|EE[= 7|50] F7t=|ASLIC

Of ghgsteLct.

AHIPO| = B8 X

5 e =m
CESES 31781
we
1 ZF 2+ FHERYH w
|
2405
=] 16871 & H2E ]
SE mEH T T T T .
O == o= O HHE N
S22 QEHO|A BAUSE S
[ EEEERSS Mzl
£
18 El
24U4E  [d ASHOIS v
=4 ze | w2 |(=E
[RIE{HO| A 24 Hd]

= 24> SEY/EEA /S > MR > Q0]

=
H= 10 oE e ~
ZEER 2IEH O~ v

SIE{H 0| | H134

Coulomb Friction ~

FEEH T2H0|E
S ZHEH = (Kn) 158561,903 kN/m?
BT EA kY 14414.7184  kN/m?
BEHQ) 3 Kifme
ohEZH(n) 25 [deq]
BIIW 0
amye 0
O ozl 257444 0
Scpew

[PIE{H|0|A X))

[2/EHO|A M= A

(vi

Ao

(Y82 0.01-0.1 HIS

[FE

Al

Kn=Eoed,| / tv

Kt=Gi/tv

Ci = R x Csoil

07|M, Eoed,| = 2 x Gix (1 - vi)/(1- 2 x vi)
QIE{H|O| A IOFSH|=0.45, QEH[0| A= HIYA=M OFEHSE
2 $XFE UX|517| /31 0.455 0|83t Xt A|Lt)

tv = 71|

2ARSE7| flet

7IR|H, Q™ QAT ZMXI0|7} 242 T2 7H2 =)

Gi= R"2 x Gsoil (Gsoil = E/2(1+vsoil)), R=Z=Z 2|4

2Het QI X|HHE Mol
AMNEE/ZM =R:0.6~0.7
HE/Z™M=R:05
MEE/232|E =R:1.0~0.8
HME/232|E =R:1.0~0.7

| T2 Uskm ol 2t 2t

-1 O [==}

e
M
R
2
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2.8 NSEA B HTiHe| 2t &5

GTSNX V370 Release Note

= 2 A|STHAIHE ALBXITL "olst @ ATM|E (Geometry Set) ZHo| ATHHSIS ZH Holgt 4= A= AELICH
[ o = o = " o . . s
= 7|E0lE ABEHAE HTiHeIE 2elsty| Qs 2utxgt 7|sE 01880 ML, 0| 7|52 Solf 4~ THA|Q| A|STHA| Zatc w20 7HHSHA| &0l 9 £340] 7HsFLICt.
= At > 05 > 7B s > AlS A E ATES
Al STHA S A B X tesufts i TR0t
Item D Color E—o—mamge-m
=il tunnel tut_SWR_CS —+3.174088-01
EEE i e =t oo T o s2 stz
HRET Y2 2y ! sumasgys @ s2-51 el
Default Mesh Set i shell-002 - Displacements sl
Excavation-001 i Shell-003 E‘]@ 53 S 1172e01
Excavation-010 E Shell-004 @ g3 -¢9 et
Excavation-009 > | Shell-005 @ 53 - 52 - 3°+1 58985e-01
| Excavation-008 E Shell-006 27'3:-1 32562801
| Excavation-007 >>| % shel-007 E'F—’z 54 L7501
| Excavation-006 * Shell-008 g 54-51 B wrrezene
Excavation-005 < E Shell-009 g 54 -52 m'3°+5.33713e—uz
Excavation-004 i Shell-010 w2 54 - 53
Excavapon—OOS <% 1 shell-001 E-Il--@ 55 [ DATA] tunnel tut_SWR_CS, Sz, 52-51, [UNIT] KN, mm
Excavation-002 Bt ss-s
main soil + -
waLL B3 B s [AISEHA 22 - 251 ATh#9| 2
WALL R2 w2 55 - 53
= w2 55 - 54
e g
=z+ol = i F_iz DISPLACEMENT
=L F_,ET SE - 51 TOTAL T, mm
L @ 55 _ 52 23\5&:4.[@337&4]2
@ 6 -3 1o g2
. +3.99100e-02
F—ér 56-54 - : 3.95456e-02
w2 56 - 55 - 0;3.918125-02
E‘]@ 57 0:3.681685-02
@ 57-81 E'E;n 4525202
zlu LoFs0as1e 02
3772702
E'E;w 735048-02
UIU°/D+3 659950s-02
F_ér 57 -56 1'0 4306306002
9{2‘ 58 " ¥3.626630-02

Model Analysis  Results

[ DATA ] tunnel tuk_SwR_CS, 511, 511-510, [UNIT] kN, mm

[MBEHA =511 - 2210 MTiEe
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2. Pre/Post Processing

2.9 ™MttH HY| 7|5 M

= oz MME Z0of ol M= X 221t SYSHA Legend (Hai|) 7t AR =8 +~TEU}SLICE
HrhHo| Z1F0] M(Contour line)2 EA|SH= 40| 7t=|0f Zat 2felo| HO|go| & AS LT

OLID STRAIN
E-MAX SHEAR , None

+1.40696e-01
0.0%

+1.28984e-01
0.0%

~+1.17271e-01
0.0%

SOLID STRAIN
E-MAX SHEAR , None

+1.44176e-01
0.0%

+1.32168e-01
0.0%

+1.20161e-01
0.0%

| . +1.08153e-01
0%

=i +9.61450e-02
0.1%

~+1,05559%-01
0%
— +9.38466e-02
0.1%
. | +8.21343e-02
1% 0.3%
| +8.41373e-02 1 +7.04220e-02
0.3% 0.5%
i +5.87097e-02
1.1%

A%
i +4.69974e-02

= +7.21295e-02
4%
N +6.01217e-02

7%

A%
— +4.81140e-02 +3.52850e-02
4.7%

o

- +3.610626-02

+2.35727e-02
3%

| 4.6% 3%

- 1o o2 A09se-02 +1,18604e-02
3% 80.3%
—+1.20906e-02 +1,48112e-04

80.5%

+8.28569e-05

[TIA 22 Zxf] (2 23

I aa sl SOLID STRAIN
AL E-MAX SHEAR , None
—+1.40696¢-01

0%
2 M A o x 128984001
+1.17271e-01
HEY ~ 0.0%
+1.05559%-01
0.0%
=] +9.384666-02
- 0.1%
HENS o L Heiae0
=7 217 +7.04220e-02
2T =27 0.5% [?j—%—o'iﬂ XE-IHE
a = LooHsTSTe02 Al 27
= - = | |-]
H 7%
HEl H +3,52850e-02
1 . 4.7%
- H
. ¥ 207 True = PP
s EE R R R R EEEEEEEEEEEEganzenzEnd
+1,18604e-02
k] FFFFFF 0%
148112604
=
gl i 1
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2. Pre/Post Processing

2.10 AH| BARAE Plet ot A A=A

= D= Z4M(wave-absorbent fluid boundary) £24A!

A S| OHE ZA QAT AT EIHE|UELICE
= H-X{4=X| 4SEHE(Dam-Reservoir interaction) O AL, XTI &M A] MX|9| YT(far end)ol| O] AAHE X|I™HEO =M, 28t X4=X|(infinite reservoir) S ZAFE 4= A&LIC

1 1

=]
— =
&, HhALE| = THE AHEFst D Z4610] ANl HES ol & USLICH
= 0| 7|52 Sommerfeld &At Z=71(Sommerfeld radiation condition) 2 38t 242, £ AT (outgoing wave)Zt CHA| @ LR Z BEALE|X| @5 BfL|C}

= Q4> EY/EEAYS > Y > B T[> A EA R > THSES

r2

2t A7|(infinite boundary) EE= 54 Z7(absorbing boundary) 71, & Sommerfeld &AL =21 stoj M=, Tke| Zk4|2t O X| A4 2 TS T2{8t0] A B
CtS2at 2o FelEL Lt :

o)
2
o
P
]
o

_ (1-a) \op
—n-Vp = <cl- 1+ ar)> +Bip

¢; AT 2R E MEE[= D] @M% (phase velocity)
a, : BAHON BtALE| = ko] ZIZH|(amplitude ratio)

e

o

B, : 37t Z2|(spatial attenuation) A4
7|Et B4 WA X
Seuiazs e B o BN IS £ (ZAM} &, Outgoing Wave Speed) : ZA4|HE M2} o H 2 MY E|= Ijo| £ S QI2ABL|C},
g7 83 == N N
o ze a S2A Mol ME ZIe| ASE (/g x H)E AHE3I0 Sommerfeld @At ZZS THFAIZ £ ULLICH.
"}‘-f %Ié QIEHOo A EHEHI:EE oE &+
s IS gEAL A= (Wave Reflection Coefficient) : ZAIHOIA BEALE|= Ike| TIE HIES LICE
28 - — Zto] H9|= 0-10|H, 02 & B4, 12 % IS Q|ojgLct,
o5 A A4 0
R 21 o S 24 (Spreading Loss Term) : Ik7t ZA| Weko 2 TIgsIHA 22| &= =S FolgfL|ct.
tHRl= [1/m]0|H, 2to| 25 mhe| oL X[t EA| AAPEILICE 37t Zh2|Qt 2HAEl o= 1] IH S2(Ho=
oot Adto| WA =g 4 JASLICEH
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2.10 UK HAHRAS flet

GTSNX V370 Release Note

U2 22H §4of w2t o3t 20| 22 4 ASL

« "l-X=X] XTI SiA Al B &

8 “ v

AHAHRA EHY s &R v

78 E(g) gaooylmik=c

B TEAE 1329 mpcec ¢ =49xH

TS Ui A

sy

H=18m
8 “ -
AHAHRA EHY s &R v
78 E(g) gaooylmik=c
DM OE £E 1480 mjsec
TS Ui A 0.67
sy 0 ijm

5
BHFH2L ERY

* HIEOl| M= S3I}(,/g x H) 7t OFL|2} RA| L FHIHZ YD) 7t X|HiX0|22 42| 24 A
*2(20°C) :p, = 1000 kg/m3,c; ~ 1480 m/s = Z; ~ 1.48 x 10°
AeH(EHErR) @ p, = 2500kg/m3,V, ~ 3000 m/s = Z, ~ 7.5 x 10° (V, : PI}t £x)

~ 0.67

7.5—-1.48

a =
T 75+1.48

&

9.80665 mjfsec?

=3
[S)
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2.12 0|% 1Y ttH(Double I-Section) EA 7t

- D RAE 93t M2 B8 SO =, £ JHo| HEZ Flotfol Sa[0|=(ZHE)7} 271l HeRe| OIF 18 THRH0| ATLEIQUALICH (AT > SH/FEA/ES > S4 > 1D > Eh)

2.13 WA &7|(Intersect) 7|52 &4 ME(Geometry Set) S| 7|5 &7t

= WXHA B7] 7|52 A8t MSS WAt AZ W, HME 91X /X SMS 2HeI6tH, 22E 2 0| 7|Z0] £l AT 22to| Hak MEo| HESI=E +YEU[SLICE

= QALES EN/AEA/ES > EN S 1D > THH > Double-| = WA > FMat M > KM 27
' ™
ERESE x
s ™
DA BT X
- B _ i e Ks(04) v 0
i 'd'ff[fﬂ;] lltf oo H 300x300x10/1¢
N = fEs )
H . H 300 mm
R == 3
- - in tw 10 mm 2EHS
R B [ w | w
A J
g )
Plate Data LA 27 X
Hp 30 mm
Bp 800 mm 3D
z d 400 mm
;—s [E M MEd ]
B = 4H4E 7 77
ERL R = |
e=x  FuEy - =5 CR ==y ze #= | [ =®E |
EP RN TN ] EPS L )

nﬂi@ 24126
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2.14 Xt S8+ E|0|&(Train Dynamic Load Table)2| Excel 2t (2AHE0E7]) 7HM

= AL8XL YOl 0|F StE S Y=Sts YOl =0, OIX| E|O|2 WAL= 2T UIBIHLE Excel AIEM|M 'H|O[E] SAF > 20{E7('7t 7ksdH RELIT

AN

2.15 22 E|0|=(Element Table)0i| 2/E{H|0O|A HA (Interface Area) & 37t

GTS NX QIE{H[0]A 24 Zntof|M £=X| 234(normal stress)2t & 22 (tangential stress)S M3EtLICt.

‘24 H|O|E > QIE{H|0|A' > M (Area) 240| EHE|0], 22 (stress) 212 RE E(force) ZatS £lA| HEHE 4 QT2 StFHELIC
0|E*71| ezl X124 (normal force)at Tt (tangential force)2 SEO|LL Mot ZH2 AE S| A ©H| S+ gl 2EHZ AIMSH= O] AL E 4= ICH, 0| Solf &S0
Lt oM E (Factor of Safety Against Sliding)S Z2X st 4 Q&LICt.

o

= 24> E>HOIE> 24 o=

vea ()

© OllA]: el 25 (Sliding)oll CHEH 2FXE (ANCOLD 7Ho|=219l)

(u*N)+ (c*A)

Z Fhorizontal

Fossliding =

[IEHO|A 24 HIO|ZE]
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2.16 7#Z& A AS 7|5 M SAR Z8 X[~ (CIVIL NX)

—

= SAR(Standard Analysis Result, & s{4] Z}) ZBHIO= GTS NX - CIVIL NX(7ZE &A| Z20M)S HZESt

GTSNX V370 Release Note
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