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LANGKAH-LANGKAH PENGGUNAAN PLAXIS 2D & PLAXIS 3D TUNNEL
s PEMODELAN PLAXIS 2D

1. Pilih New project untuk memulai dan kemudian pilih Dimension untuk mengatur

dimensi Pemodelan terowongan

Create/Open project X

% New project
(" Existing project

<< < More files >>>

:\Users\..\PEMODELAN 2D.PLX
:\Users\.. \PEMODELAN 2D.PLX
:\Users\ROG \Pictures\2D NEW'\PEMODELAN 2D.PLX

-
C
C
C

General settings X

Project | Dimensions

[Project ~General options
Filename <NoName > Model Plane Strain v
Directory Elements 15-Node v
Title |<PEMODELAN 0p
[ Comments Acceleration
Gravity angle : -90° 1.0G

x-acceleration : 10'000 *H. G

y-acceleration : 0.000 2 G
Earth gravity : IQ,SOO 3, m/s2

™ setas default

Next | oK l Cancel
General settings X
-
Units Geometry dimensions
Length Im - Left: 0.000 o/ m
Force IkN - Right : ISOAOOO ﬂv m
Time day - Bottom : I0.000 :[ m
Top: 50}000 Alm
Grid
Stress kN/m 2 Spacing : 1.000 s m
Weights ki/m 3 Number of snap intervals: ll ‘:’
[ setas default
[de OK Cancel

96



2. Menggambar dan menyusun data lapisan tanah awal
Input dan bentuk Geometry Line untuk membuat kondisi awal tanah yang
digunakan untuk pemodelan terowongan, Dimensi pemodelan 2D dengan panjang

50 m dan tinggi 50 m.

[@ Piaxis 86 Input - <NoName> - o X
File Edit View Geometry Loads Materials Mesh Initial Help

BEERE e aaa @D
l + HEHHOD%-HIQQE?JLE iEk = = irvtal conditons

-50.00 -%0.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30,00 %0.00 50.00 60.00 70.00 80.00 90.00 100.00

50.00,

40.00

30.00_

20,00

Point on geometry ine : I
Paxels : 815 x 548 Units : 36,000 x -4.000 m

Selanjutnya input material tanah dengan mengambil data dari parameter tanah

yang digunakan di proyek terowongan tol cisumdawu.

Material Sets
Hide Global |
[ Project Datab [ Global datab
Set type: |Soi| & Interfaces ;I Set type: |Sosl & Interfaces ;I

Group order: INone _v_I Group order: INone _v_l

9, Very Stiff N=19 PETR _rev
Hard N=36 PBTR _rev (OK)

D 7. Medium N=6 PBTR _rev -
@ 8. Stiff N=11PBTR_rev

9. Very Stiff N=19 PETR _rev

91. Hard N=34 PBTR _rev

93. Loose N=8 PBTR _rev

94. Me.Dense N=24 PETR _rev

95. Dense N=37 PBTR _rev

96. Very Dense N=60 PETR _rev
Pasir

Very Dense N=60 PBTR _rev (OK)
very stiff N=19 PBTR interface 0.5

3 A

New... | Edit | 7 | [ Setas default

Copy ] Delete | Open... Delete I Create... I

oK ] Amlyl

97



Langkah selanjutnya Drag Material tanah yang sudah di input ke lapisan
tanah pemodelan yang sebelumnya sudah dibuat.

R
e s - :
B2 S ‘ B B > mnitalconditions

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00
Lova b b b b b b bewnn by b b b b b b b b b bennn bewnn bevna bewaa )

Material Sets

Hide Global

rProjectDatabase ~Global database

Set type: Soil & Interfaces v Set type: Soil & Interface

Group order: None ol Group order: None

= @ 9. Very Stiff N=19 PBTR rev
Hard N=36 PBTR K)

D 7. Medium N=6 PBTR rev
8. Stiff N=11PBTR _rev
5. Very Stiff N=19 PBTR_rev

91. Hard N=34PBTR _rev

D 93. Loose N=8 PBTR rev

94. Me.Dense N=24PBTR _rev
95. Dense N=37 PBTR _rev

96. Very Dense N=60 PETR _rev
Hard N=36 PBTR _rev (OK)

[0 Pasir

D Very Dense N=60 PBTR _rev (O
very stiff N=19 PBTR interface (

la L Iv

New... | edt.. | [2]somest | I~ Setas default
Copy Delete Open... Delete ]

X

Kemudian Kklik perintah Standard Fixities guna bertujuan untuk membatasi

gaya-gaya yang bekerja pada arah Sumbu X dan Sumbu Y yang terjadi seluas
pemodelan.

[@ Plaxis 86 Input - <NoName>

- a
File Edit View Geometry Loads Materials Mesh I—n_mi Help
BEE el a&aaafwD
NI+ #—coDfmmEALEk m 8 e
-50.00 -40.00 -30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

50.00

40.00

30.00

20.00

Pont number and coordinates : I
Paxels : 11272 655 Units : 71,000 -16.000 m Current selection : None
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Mesh untuk mengatur pembentukan jaring — jaring elemen, pilih Global
coarseness dengan Element distribution>Medium selanjutnya Generate dan Update
ke dalam pemodelan 2D.

Plaxis 8.6 Input - PEMODELAN 2D.PLX*
File Edit View Geometry Loads Materials Initial  Help

= T - Basic element type
BE o @ &aa =
F Global coarseness... s
N I é f:IET —o o &5 |E Refine global A B 3t
i= St 30 000 &
Refine cluster DT )
-50.00 -40.00 30, Refine line .00 |
R0 0 A I A O A 0 O A O Refine around point
Reset all
i Generate
Mesh generation setup X
Mesh coarseness
Bement dstributon: |~ ’
o« | canea |
[ Piaxis 8.6 Output - [View Generated Mesh] — [m} X
[ File Edit View Geometry Deformations Stresses  Window  Help - & %
3 5 = < s - A A = =
Bl e ma aqyfasf  [roe I
-20.00 0.00 20.00 40.00 60.00 80.1
T SV A VO 1 A S VA 1 oy e I Ve 1 e e Vo [ L L 1 (0 0 O ) 1 e |
40.007]
20.00 ]
0.00 ]

c tiviti

[47.900, -2.870) |Plane Strain
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3. Tunnel

Klik tombol perintah Tunnel untuk memulai mendimensi terowongan.

Plaxis 8.6 Input - PEMODELAN 2D.PLX*
File Edit View Geometry Loads Materials Mesh Initial Help

BEERE pelaaa B xD
N+ Ee—lo] O 88 084

-50.00 -40.00 -30.00 -20.00 -10.00

Pemodelan Plaxis menggunakan metode NATM Tunnel dengan dimensi
yang sudah disesuaikan dengan data proyek Terowongan Cisumdawu.

Tunnel designer X |
File  Edit
[ =

Radus:  [3.763 E}. m
Angle : 9,000 E{. °

X: 0.000 \3. m
e 10.000 \3. m

v shell
[V Interface

e |
oK Cancel

Tempatkan tunnel yang sudah didimensi ke tengah — tengah pemodelan tanah
yang sudah dibuat.
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4. Memasukkan data lapisan tanah setelah penggalian Tunnel
Setelah tanah digali maka kerapatan tanah disekitar tunnel akan menurun

sehingga material tanah sebelumnya di copy kemudian diubah dengan faktor

reduksi antarmuka 0,5.

st b b by b b en b b e Dvwnn b b s s baai by

-10.00 0.00 10.00 20.00

30.00 40.00 50.00

Material Sets

Project Database

Global >>>
Set type: =

Group order: None >

9. Very Stiff N=19 PBTR _rev
Hard N=36 PBTR _rev (OK)

Mohr-Coulomb -

General | parameters | Interfaces |

[Material set General properties
Identification:  [ry Stiff N=19 [NTERFACE 0.5 I Tunsat |14.000 Kjm 3
Material model: |Mohr-Coulomb ~|| |7sat [16.000 K
Material type: UnDrained v

Comments Permeability

Ky : 3.900E-05  m/day
ky: 3.900E-05 m/day

Advanced..,

[:] SoilTest I
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Mohr-Coulomb - Very Stiff N=19 INTERFACE 0.5

General | Parameters Interfaces

Strength
C R
& Manual

-
[ Real interface thickness

G-nter : |0-000

| [ soimest | et | ok | cance |

Selanjutnya memasukkan data tanah yang sudah dirubah menjadi

INTERFACE 0,5 ke lapisan tanah yang tereduksi akibat penggalian tunnel.

| Material Sets [

] Global >>> I
| Project Datab |
1| set type: | soil & Interfaces =i
|| Groworder:_ hane =i}

g fery Stiff N=19 PBTR _rev
Hard N=36 INTERFACE 0.5
Hard N=36 PBTR _rev (OK)
Very Stiff N=19 INTERFACE 0.5

New | Edit... | [Z] soiTest I
Copy | Delete |
Y oK | Apply I

5. Menyusun material plate properties untuk tunnel

Terowongan Cisumdawu menggunakan besi baja IWF 150x150 Sehingga
input material plate properties menggunakan parameter profil besi baja tersebut.

102



Plate properties X

[o.4306405 ovjm
[3340.000  knim 2/m
P21 m
247 ujmn
fso

p* Imm"‘/'“
-
e
Rayieighp: [0.000

o« | cace |

~Material set Pr
Identification: 5G-WFS-05 150x150

25

Material type:

~Comments

z < = oM

Input material plate ke Tunnel yang telah dibuat dan kemudian buat geometry
line didalam Tunnel untuk proses penggalian dengan tahapan yang telah

ditentukan dibawabh ini.

6. Menyusun material Rockbolt 25 mm untuk Grouting
Grouting dimaksudkan guna memperkuat dan meningkatkan daya dukung
tanah di sekitar Tunnel. Grouting terowongan Cisumdawu menggunakan Rockbolt

25 mm. sehingga didapatkan parameter berikut.
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Anchor properties X

Material set ~Properties

Identification: |Rockbalt 25m| EA:  [1.O31E+05 KN
Material type: lElastic z’ L epacing IN/A m

IFnax|© [1.000E+15 kN

Comments

Values per anchor !

0K Cancel I Help |

7. Membuat pemodelan Grouting
Pemodelan grouting menggunakan anchor dengan dimensi yang disesuaikan

dengan data proyek.

Setelah semua proses input selesai selanjutnya Generate Mesh sebagai

tahapan awal untuk mengkalkulasi. Generate Mesh>Update>Initial conditions.
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E-,‘ Plaxis 8.6 Output - [View Generated Mesh] s [n] X

[ File Edit View Geometry Deformations Stresses  Window  Help = [&lx
B E D e B a [71aA Arrows 5
BEE - w8 a8 = d prowee]
-20.00 0.00 20.00 40.00 60.00 80.]
| 1 | 1 | Ll | 1 1 1 |
40.007]
20.00]
0.00]

1(37.300, -3.030) |Plane Strain
x Y
IMBLL ik = =

6.00 8.00 10.00 1200 1400 16.00 18.00 20.00 22.00 24.00 26.00 28.00

Selanjutnya memasukkan data muka air dengan klik perintah phreatic level
tinggi 10 m dari tanah yang tereduksi.
Phreatic level>Generate water pressure>Update

Plaxis 8.6 Input - PEMODELAN 2D.PLX*
File Edit View Geometry Materials  Generate Help

BER x~8 & aa[E[x D
\tmuymtEl I t*_+ Y RS = e

T
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EE xc@ &aa B|lx9D

oe

*_’ij' =] = Calaote

Water pressure generation

x |

te by

Change configuration, ., I

~Groundwater calculation
' Standard settings

€ Manual settings

Define. ., I

[ 1]

cancel |
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Plaxis 8.6 Output - [View pore pressures]
[ File Edit View Geometry Deformations Stresses Window  Help

‘!ﬂ[—‘ e g e | fjg}@ [Princoal arectons —— +] I-»updml
-40.00 20.00 -20.00 10.00 0.00 10.00 20.00 20.00 40.00 50.00 60.00 70.00 80.00 90.00
Pl P PR WS PR FETTE ST N STEEE SETE FETEE ST ST ST ST SR FTTEE FTTE ST FETr FEws e S S I 1 el
50.00
.00
20.00
200
10.00
0.00
Active pore pressures
Extreme active pore pressure -58.07 kijm
(pressure = negative)
(-21.700, 56.500)

Generate Initial Stresses>Update>Calculate

@@I&G’E&Q'@\E]\O

it I | =i ‘ o) i B - caaiate

K0-procedure X I

IM-weight : =

Cluster  [Material  [ocR [por [0 [ &l

1 MC N/A N/A 0.500

2 MC N/A N/A 0.577

3 MC N/A N/A 0.500

4 MC N/A N/A 0.500

5 MC IN/A N/A 0.500 .

=T e |
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[ Pplaxis 8.6 Output - [View Initial soil stresses] = O X

[ File Edit View Geometry Deformations Stresses Window  Help - & x
o - = R ]
=Y T 3 ~ ) a | Zlaf - -
[J | & = 2 |:|_5~“‘ % Principal directions v =& Update 7
-20.00 0.00 20.00 40.00 60.00 80.1
g ey e e ey g e e e ]
20.007]
20.00 ]
0.00 7]
Effective stresses
Extreme effective principal stress -675.65 kN/m 2
[(79.900, 8.760) \
; — =l s +4
4= Geometry input B L ®0 -+ B | -+ colaiate

8. Calculations PLAXIS 2D

Tahapan final dari pemodelan 2D terowongan cisumdawu adalah kalkulasi

Next>Select Points>Parameter (Time interval 1 day)>Define

dari setiap tahapan penggalian Tunnel dari mulai Phase 1 sampai Phase 6-3.

Plaxis 8.5 Calculations - PEMODELAN 2D.PLX —
File Edit View Calculate Help

BRE 8 & e

General | parameters | Mutiplers | Preview |

~Phase - 1 rCalculation type- 1
Number /1D.: [t [<Phase 1> 2
Start from phase: [o - Initial phase ~| Advanced
[Loginfo Comments
Parameters
I & Next ” Rosert | Bgoeete... |
Identification Phase no. Start from Calculation | Loading input I Time Water | First |
Initial phase 0 0 N/A N/A 000.. 0 0
= <phase 1> 1 0 Plastic analysis Staged construction 0.00.. 0 |
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Plaxis 8.5 Calculations - PEMODELAN 2D.PLX
File Edit View Calculate Help

‘ @ [: e d & szf = Calculate...

PSS

Plaxis 8.5 Calculations - PEMODELAN 2D.PLX = X
File Edit View Calculate Help

BERR =8 &'

General Parameters | Multiplers | Preview |

[~Control p s
Additional Steps: 750 s I Reset displacements to zero
™ Ignore undrained behaviour
IV Delete intermediate steps
[ Iterative procedure “Loading input
(% Standard setting (% Staged construction
" Manual setting " Total multipliers
§ acrementat michers | _ed .
Time interval :
peioe | imated end time :
Bnet | Bt | Boeete.. |
Identification | Phaseno. | startfrom | Calculation | Loading input | Time | water [First |
Initial phase 0 0 N/A N/A 0.00... 0o o
=) <Phase 1> 1 0 Plastic analysis Staged construction 0.00... 0
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Setelah masuk ke tampilan Define, Pastikan material Tunnel menggunakan
Plate IWF 150x150 yang sudah dibuat untuk selanjutnya penggalian bertahap mulai
dilakukan mulai dari menggali Phase 1.

B Ptaxis 86 - PEMODELAN 2D NEWPLX (Phase 1 ase
File Edit View Geometry Matenals Generate Help

BER xR aaaq EH(x 9D
—— =T > i

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 30.00 3200 3400 3500 33.00 40.00 4200 4400 4600 48.00 50.00 5200 54.00

30.00

28.00

26.00

24.00

20.00

18.00,

16.00
|Pont number and coordnates :

Pixels : 2303 x 890 [Units :29.348x 24713 m |Current selection : Beams.
I
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Generate water pressure>Update>Calculate

[® Plaxis 8.6 - PEMODELAN 2D NEW.PLX (Phase 1: <Phase 1>)*
File Edit View Geometry Materials  Generate Help

BERE xc @ aaaE|\x9Y
~ | | 00 T T b
-35.00 -30.00 -25.00 -20.00 -15.00 -10.00 -5.00 0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
$0.00
45.00
40.00
35.00
30.00_
25.00
20.00
15.00
10.00
5.00
0.00
<
Pont number and coordinates :
Puxels : 844 x 660 Units : 19.456x-1.109 m |Current selection : None
Plaxis 8.6 Output - [View pore pressures] = [m] X
File Edit View Geometry Deformations  Stresses Window Help - & x
- PR 3
CR (R [ i 35'& IPmmdciechons vl =3 te
& B & & K 7 B I_IU"da
-20.00 0.00 20.00 40.00 60.00 80.00
llllIlllllllllllllllllllllllllllllllllllllllllllllllllll
40.00 7]
20.00 7]
0.00 ]
Active pore pressures
Extreme active pore pressure -55.38 kN/m 2
(pressure = negative)

[(-3.000, 55.000) | l
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Plaxis 8.5 Calculations - PEMODELAN 2D.PLX o X
File Edit View Calculate Help

—~ + ++
B A D = 8 & ‘111 | > claite...

General Parameters llﬁuiuphersl Preview |

Control parameters -
Additional Steps: 250 = [ Reset displacements to zero
™ Ignore undrained behaviour
|V Delete intermediate steps
Iterative procedure [ Loading input
(% Standard setting (¢ Staged construction
" Manual setting " Total multipliers
" Incremental multipliers
Time interval : 1.0000 |4 day
| i d end time : 1.0000 Lﬂ day GW Flow
EF Next | EJ Insert | &% pelete... |
Identification | Phaseno. | startfrom | Calculation | Loading input | Time | water [First |
Initial phase 0 0 N/A N/A 0.00... 0 0
=) <Phase 1> 1 0 Plastic analysis Staged construction 1.00... 1

v
Setelah mengklik tombol Calculate maka program akan me running hasil
kalkulasi dan apabila sudah muncul tanda centang di Calculations program maka

bisa dinyatakan aman dan tidak terjadi Collapse.

Project: PEMODELAN 2D

Phase: <Phase 1>
Total multipliers at the end of previous loading step- ‘Calculation progress
= -Mdisp: 1.000 | PMax 418590 | | 1Y
T -MioadA: 1.000 | T-Marea: 0.950
I -Mioad8: 1.000 | Force-X: 0.000
T -Mweight: 1.000 | Force-Y: 0.000
I -Maccel: 0.000 | Stiffness: 0.797
T-Msf: 1.000 | Time: 1.000
I -Mstage: 1.000 | Dyn. time: 0.000 Thne [—_]Node A v
Iteration process of current step
Current step: 3 Max. step: 250 | Element 500
Iteration: 4 Max. iterations: 60 | Decomposition: 100 %
Global error: 0.002 Tolerance: 0.010 | Calc. time: 2s
Plastic points in current step-
Plastic stress points: 358 | Inaccurate: 0 | Tolerated: 33
Plastic interface points: 34 | Inacaurate: 4 | Tolerated: 6
Tension points: 41 | CapMard points: 0 | Apex points: 0

—
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E}} Plaxis 8.5 Calculations - PEMODELAN 2D.PLX = DX
File Edit View Calculate Help

+

B R o @8 & ‘i Somt.

+4+

General |Barameters | Multipliers ] Preview ]

Phase Calculation type

Number /ID.: 1 |<Phase 1> I Plastic analysis :J
Start fromphase: [0 - Initial phase ~| Advanced
Log info Comments

Prescribed ultimate state fully reached

Parameters

&Y nsert | abdehe“.l

Identification Phase no. Startfrom | Calaulation | Loading input [Time [ water [First |

0 0 N/A N/A 0.00... 0o 0
[ o <Phase 1> 1 0 Plastic analysis Staged construction 1.00... et

Klik Next untuk membuat Phase 2, tahapan pada Phase 2 tidak jauh berbeda
dengan tahapan sebelumnya yakni Next>Select Points>Parameter (Time
interval 1 day)>Define.

Saat masuk di menu Define tanah yang digali adalah tanah pada phase ke 2

kemudian Generate water pressure>Update>Calculate.

113



Setelah semua tahapan Phase selesai baru kemudian dilakukan grouting
sebagai upaya meningkatkan daya dukung tanah yang menurun akibat dari
penggalian. Input material Rockbolt 25 mm ke grouting pada gambar dan Generate
water pressure untuk selanjutnya di update ke Calculation.

B Praxis 85 - PEMODELAN 20 NEWSPLX (Phase B ,
File Edit View Geometry  Materials  Generate Help

BEERE xc2 aaa FHixD
; ~ | | 2% |de|H > Update

<
Pont number and coordnates :

[Pixels : 1964 x 968 Units : 32473 x 14,145 m [Current selection : Anchors

500 2% 000 250 5.00 7.5 1000 125 1500 17.50 2000 2250 2500 2750 3000 3250 3500 3750 40.00 4250 4500 47.50 50.00 5250 5500 5750 |
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[ piaxis 8.6 Output - [View pore pressures) — O X

@ ZICM Edit View Geometry Deformations  Stresses  Window  Help - [ 5] %
(:g B e B8 @ q ‘EL/“',S__,‘,‘. B |Principal directions | |+ uodete |
-20.00 -10,00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
wn b b bt b benne b b b b B b bewra b bewnn bvns e e bevin e

Active pore pressures
Extreme active pore pressure -55.38 kiN/m 2
(pressure = negative)

| [75.300, -2.670) y
9. Output Plaxis 2D
Hasil output dari pemodelan 2D Terowongan cisumdawu didapatkan data
Deformed Mesh, Total Displacement, Horizontal Displacement (Ux), Vertical
Displacement (Uy), Excess pore pressures, Effective stresses, Total stresses, serta

Kurva displacement.
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m Plaxis 8.5 Calculations - PEMODELAN 2D.PLX = X
File Edit View Calculate Help

General Parameters | multplers | Preview |

[~Control

Additional Steps: 250 ES [ Reset displacements to zero
I~ Ignore undrained behaviour
[V Delete intermediate steps

Iterative procedure 1 [ Loading input

@ Standard setting (% staged construction

" Manual setting " Total multipliers
" Incremental multipliers
Time interval : 1.0000 \ﬂv day
Realisedend time :  [5.0000 \3: day

& Next I & mnsert | ﬂgodete...l

ILM | Time Water [First | A
Staged construction 1.00... 2 4
Staged construction 1.00... 3 6
Staged construction 1.00... 4 8
Staged construction 1.00... 5 11
Staged construction 1.00... 6 13
Staged construction 1.00... 7 15
Staged construction 1.00... 8 17
v
4
& Praxis 86 Output - [PEMODELAN 20 NEW.018] — 0
[ File Edt View Geometry Deformations Stresses Window Help -5 x
31 .
BER 2 aap s 0L M Kl
-30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
P EPPPP [UPRP SPUPEPIY IPUPPU IPPUPIP PP PIPEPIS (PRI WP PP PP U IPUPIIT IPITPOP PPN IPUPIPIPI (PR (PP PIPIU PIIPITE EPUPP IO PPN I I
= &l
0]
0]
2
w.nL:
0.7 B
o =
< >
Deformed mesh
Extreme total dsplacement 73.85°10 % m
(dsplacements scaled up 50,00 tmes)

(40.000, -1.050) Plane Strain

Deformed Mesh sebesar 73,85x10° m
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[ Piaxis 86 Output - [PEMODELAN 20 NEW.018] - o

[ File Edit View Geometry Deformations Stresses Window Help - & x
BRER =22 aalsiFH H o~ =
-30.00 -20.00 ~10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 .00 80.00
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
50.00_| -]
]
00
200
000
O.W: -
=l
< >
Total displacements (Utot)
Extreme Utot 73.85%10 7 m
(32.500, -1.580) Plane Strain
. -3
Total Displacement sebesar 73,85x10° m
[ Piaxis 8.6 Output - [PEMODELAN 2D NEW.018] = o X
[ Fle Edit View Geometry Deformations Stresses Window Help - & x
BEE =22 a0 P M~ E
-30.00 -20.00 10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
adaa s bt b b Lo b b b b taaa s b s b Lot e o b b s baa o laaaal ala bl
- =
o]
n]
mao]
]
0.007] =
? >
Horizontal displacements (Ux)
Extreme Ux 19.67°10% m

(25.900, -0.939) Plane Strain

Horizontal Displacement sebesar 19,67x10° m
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[ Praxis 86 Output - [PEMODELAN 20 NEW.016] o o

[ rie [EIN View Geometry Deformations Stresses  Window Help - & x
BER 22 a a/piHH ke
-30.00 -20.00 ~10.00 0.00 10.00 20.00 30.00 .00 50.00 60.00 70.00 80.00
1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
e 7|
0]
n]
noo]
m,L:
u.w_: ;
< >
Vertical displacements (Uy)
Extreme Uy 73.85"10 7 m
== (@000, -0256) Plane Stram
- . -3
Vertical Displacement sebesar 73,85x10™° m
[ Plaxis 86 Output - PEMODELAN 20 NEWO18) - o
[ file Edit View Geometry Deformations Stresses Window Help - & x
-ﬂﬁieﬂéﬁkqgﬂy‘imgnwam.
-30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
PR O u U LSOO SOl O S PO WU IO TP POl WU S TP UPAT U TSPl T TP Sl IS TS WU ST WPl PSPt WP WP BT Lrdl TP T
] &
00
007}
EPE
oa
02 e
< >
Excess pore pressures.
Extreme excess pore pressure -550.86 Kyjm *
(pressure = negative)
(20500, -0085)

Excess pore pressures sebesar -550,86 KN/m?
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[E) Piaxis 8.6 Output - [PEMODELAN 20 NEW.018] = =]

[ File Edt View Geometry Deformations Stresses Window Help - & x
BERKE =& G’\Q\Eﬁbﬁmg Privcos drectons v
-30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 %0.00 50.00 60.00 .00 80.00
s I L 1 L ! L I L I L I L 1 L I L | s | I 1 L 1 L
50.00_| -
0]
0]
2]
00
&W: —
3 =
< >
Effective stresses
Extreme effectve prncpal stress 68386 My
34,3500, -1.750)
H 2
Effective Stresses sebesar -683,86 KN/m
[ Plaxis 86 Output - [PEMODELAN 2D NEW.018] - o X
[ File Edt View Geometry Deformations Stresses Window Help -i®l%
BER > aappiE P Freoee
-30.00 -20.00 -10.00 0.00 10.00 20.00 30.00 .00 50.00 60.00 .00 80,00
TIPIPI ISP WP I TP EPPR SUPR IPIPUN TP B SR I WP SNSRI SOOI I SPUNP TPIPUUY [P TP [P S WP SR WA
] |
Q.@_:
0]
m.nL:
0]
mgL: :'
< >
Total stresses
Extreme total prncpal stress -1.06%10 * k¥
(34.000, -1,020)

Total Stresses sebesar -1.06 x10° KN/m?
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Tabel Kurva Displacement

8.6 Curves - [ JODEL 20 P a =]
File Edit View Format Window  Help
BE e @ an a9t
Chart 1
im
.................................................... e e G i e et e e s e e
; : i : Pont A
: : : o {
i : e : {
................................................... /_.fk/
! e : :
A :
— i
.....................................................................................................................................................................................................................
; H
4 8
me [da

Staging

Displacement (Uy)

Time (day) m

Phase 1

0,022

Phase 2

0,025

Phase 3

0,028

Phase 4

0,030

Phase 5

0,033

Phase 6-1

0,034

Phase 6-2

0,038

Phase 6-3

O INoO |0~ |W|IN |-

0,049
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s PEMODELAN PLAXIS 3D TUNNEL

Pada dasarnya Plaxis 2D dan Plaxis 3D memakai input yang sama jadi

langkah — langkah pemodelan 2D diulangi di program ini. Setelah input dibuat
selanjutnya membuat pemodelan 3D dengan diawali dengan Generate 3D Mesh
kemudian ditentukan kedalaman Tunnel yang akan di modelkan. Pemodelan ini

memiliki panjang 30 m dengan 9 jumlah Staging/ Slice.

1. Atur 3D Mesh generation dan Initial Conditions

3D Mesh generation ‘

B add | & insert| Sk Detete]

Slope in z-direction:  |[I ol
Plane Z-coordinate A
[rm]
Rear plane -30.000
Plane H -26.667
Plane G -23.334 y
Plane F -20.000
Plane E -16.667
Plane D 13.334
Plane C -10.000
Plane B -6.667
Plane & -3.334
Front plane 0.000 \v,

s |t
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ﬂ Praxis 30 Tunnel 1.2 Output - [View Generated 3D Mesh] = X
¥ File Edt View Geometry Deformations Stesses Window Help El
EEEceaa a8 P g o+
Fiont Piane | Planie A | Plane 8 | Plane C | Plane D | Plane € | Plane F | Flane G | Plane H | Ao Plane 30| ILI
130 Parallel planes =
Selanjutnya klik Initial Conditions>Generate water pressures>Update untuk

memasukkan ke Pemodelan 3D.

T =

[ IA IB i o

E m m l . ‘ g E ‘ == |nitial conditions
5 Plaxis 3D Tunnel 1.2 Input - PEMODELAN 3D.PL3* o X

File View Geometry Materials Generate Help

BEEB xcaalaalEx9D

{Q-Bmwy‘rul | = F.F‘ = Cakulste

4000 -3500 Hw 2000 1500 -1000 500 000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 500 6000 6500 7000 7500 8000 8500  90.00

ETIITITVETETI IYRTEITUTY TN ITNTA OUTA IOTT IRTTIAITe| VPTTRVTRTEI FETRYRTTRI FITRYEITNI POTRTRTETI Y 1 sl b b b b b bbb

PYTT YTV ETYR FYVETOTYRI FYRTUETUTY FYRTVRTNT] FYRTUITNTY [YYTUIVRTE [NTVATEVTE FATTRTNTT 1Y)

2500,

2000,

15.00

500

000,

LdJ

~

Pomt number and coordnales :_ 1

[Poces: 1579x579 [Units :89.637x3.984m [Current selection : None
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8 Piaxis 30 Tunnel 1.2 Output - [View pore pressures)
¥ File Edt View Geometry Deformations Stresses Window Help

(BB cnaas. il 3 f ]
Fiont Plane | Plane A | Plane 8 | Plane C | Plane O | Plane € | Plane F | Plane G | Plane H | Rea Plane |30 )|

Ikh/m2)
4.000
0000

8000
12000
-16.000
20000
-24.000
28,000
-32.000
-36.000
-40.000
-44.000
-48.000
52000
N e 3 55000
L . Alll“" -

Active pore pressures
Extreme active pore pressure 58,00 kN/m 2
(pressure = negative]

30 Parallel planes

Klik Generate initial stresses>Update>Calculate

|6 6w Guee | 24 7 W@ B | N N | BT || N

+ 4 P
= Geometry input — | 0 .. -q_+ = Calculate
[
3
Ficed Plane | Plane A | Plans B | Pl C| Plan D | Pl | Plane | Plans G | Plane H | Ao Plane 0 |
2l

BN/m2)
25000
0000
25,000

AN =

eS| | -

WAVAYTn) o
vf‘y{‘ﬁ"’ 20

& 2 i ‘y} 275,000
APRGEAY =
ANpa =

-375.000

-400.000

-425.000

-450 000

475000

Effective mean stresses
Extreme effective mean stiess -452 40 kN/m 2

30 Parallel planes

EEB xcpalaalEB(x|D]

«Geometyiot | — | @@ H g ‘ > Calculate
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2. Calculations Plaxis 3D Tunnel

Yang membedakan antara Plaxis 2D dan Plaxis 3D Tunnel adalah tahapan
penggalian dimana plaxis 2D hanya bisa pemodelan terowongan dengan 1 Staging/
Slice saja, sedangkan Plaxis 3D Tunnel bisa untuk pemodelan beberapa staging
tergantung kedalaman yang akan dibuat.

Pemodelan 3D terowongan cisumdawu menggunakan tahapan penggalian

model Terasering untuk meminimalisir serta mencegah longsoran dan keruntuhan

akibat proses konstruksi sehingga penggaliannya dibuat bertingkat.

Pada Calculations program pertama memulai penggalian pada Slice 1 Phase

1 dengan mengklik Select point for curves>Update>Parameters (Time interval 1

day)>Define
'fﬁ" Plaxis 3D Tunnel 1.2 Calculations - PEMODELAN 3D.PL3 = X
File Edit View Calculate Help
+
= B NS &
Input O:tput C\:rues & g *Calculale...
General Parameters | Multipiers |
Control parameters
Additional Steps: 250 S 7 Reset displa(;emenls to 'ze(o
[ Ignore undrained behaviour
[V Delete intermediate steps
Iterative procedure Loading input
& Standard setting " Total multipliers
" Manual setting % Staged construction Advanced.nl
Time interval : 1.0000 % day
e Estimated end time:  |1.0008 4| day fine... I
Ef Nef=t=—N-mRett | & Delete... |
Identification l Phase no. ] Start from ] Calculation I Loading input ] First ] Last ] Water ] A
Initial phase 0 0 N/& N/& 0 0 0
3’ <Slice 1 (1p> 1 0 3D Plastic Staged constiuction 0
<Slice 1(2) 2 1 3D Plastic Staged construction 0
<Slice 1 (3p 3 2 3D Plastic Staged construction 0
<Slice 1 (4> 4 3 3D Plastic Staged construction 0
<Slice 1 (5p 5 4 3D Plastic Staged construction 0
<Slice 1 (B1p> 6 5 3D Plastic Staged construction 0
<Slice 2 (1) 7 [ 3D Plastic Staged construction 0
<Slice 212 A ¥4 N Plastie Staned ranstiichon n ¥
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I Plaxis 3 Tunnel 1.2 Output - [Select points] = o X
T3 File Edit View Geometry Deformat Stresses Window  Help

[BEEc:aa aa =Rl

[T Plare | Plane A | Plane 8 | Plane C | Plane D | Plans £ | Plane F | Plane G | Pisne H | Reas Plane |

(30.100,20.600,0.000) 3D Paallel planes

Adapun tahapan staging penggalian model terasering Tunnel sebagai berikut :
e Slice 1 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1
e Slice 2 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-
2(Slice 1)

e Slice 3 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-
2(Slice 2), Phase 6-3 (Slice 1), Grouting Slice 1

o Slice 4 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-2
(Slice 3), Phase 6-3 (Slice 2), Grouting Slice 2

e Slice 5 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-2
(Slice 4), Phase 6-3 (Slice 3), Grouting Slice 3

e Slice 6 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-2
(Slice 5), Phase 6-3 (Slice 4), Grouting Slice 4

e Slice 7 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-2
(Slice 6), Phase 6-3 (Slice 5), Grouting Slice 5

e Slice 8 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-2
(Slice 7), Phase 6-3 (Slice 6), Grouting Slice 6

e Slice 9 = Phase 1, Phase 2, Phase 3, Phase 4, Phase 5, Phase 6-1, Phase 6-2
(Slice 8), Phase 6-3 (Slice 7), Grouting Slice 7
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e Rear = Phase 6-2 (Slice 9), Phase 6-3 (Slice 8), Grouting Slice 8, Phase 6-3
(Slice 9) Grouting Slice 9
Pilih yang akan digali pada slice 1 kemudian input material plate untuk Tunnel.

@ Praxis 3D Tunnel 12 - 30 NEW.PL3 (Phase 1 : <Slice 1(1)>) o =] X
File View Geometry Materiols Generate Help

wB e s alaalB|xD &

00 B > Updse
Front Plane Al Shce 2| Plane B | Shee 3| Plane C| Sice 4| Plane D | Sice 5| Flane £ | Sice 6| PlaneF | Shes 7| Plane G | Sice 8| Plane H | Sice 9| Rear Plane |

10,00 15.00 2000 25.00 3000 3500 4000 4500

Pot rurber and coordnale:
Pixels : 860 x 634 Units : -33.600 x 38.800 m Current selection : None

Generate water pressures>Update>Calculate

38 Plaxis 30 Tunnel 1.2 Output - (View pore pressures] - o X
%8 File Edit View Geometry Deformations Stresses Window Help s

BEEE e qaq A A [ =l -»ut I

Fiort Plane | Plane A | Plane B | Plane C| Plane D | Plane £ | Plane F | Plane G | Plane H | Rear Plane [730_||

Mm2)
4000
0000
4000
2000
1200
600
2000
2000
2800
32000
+36.000
4000
-44.000
4800
52000
56000
50000

Active pore pressures
Extieme active pore pressise 58,00 kN/m 2
[pressue = negaiive)

I 30 Parallel planes

v
D
i

= Calculate.

kb
+4++ 4

Input  Output =
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Setelah mengklik tombol Calculate maka program akan me running hasil

kalkulasi dan apabila sudah muncul tanda centang di Calculations program maka

bisa dinyatakan aman dan tidak terjadi Collapse.

ﬁ Plaxis 3D Tunnel 1.2 Calculations - PEMODELAN 3D.PL3 = X
File Edit View Calculate Help

e oW &
e

Input Output

.
:E = Calculate...

General I Parameters ] Multipliers |

[~ Calculation type Phase
|30 Plastic ~| Number /1D [2 [<Slice 1121
|Load adv. ultimate level LI Start from phase: [1 -<Slice 1 (1) L]
C Loginfo
Parameters
GNewt | EF insert I B Delete... |
Identification | Phaseno. | Statfiom | Calculation | Loading input [Fist [ Last [ Water [ A
o <Slice 1 [ 1 1] 3D Plastic Staged construction 1 2 il
. 2 1 Staged construction 1
<Slice 1 (3> 3 2 3D Plastic Staged constiuction 1
<Slice 1 (4] 4 | 3D Plastic Staged construction 1
<Slice 1 (5)> 5 4 3D Plastic Staged construction 1
<Slice 1 (6-1)> 6 5 3D Plastic Staged construction 1
<Slice 2(1p 7 [ 3D Plastic Staged constiuction 1
<Slice 2 (2p 8 7 3D Plastic Staged construction 1
<Slire 2 13 q E] 2N Plastie Staned canstiction 1 X
¥

Lanjutkan proses penggalian pada Slice 1 Phase 2 dengan tahapan dan cara-

cara seperti  sebelumnya.

Praxis 30 Tunnel 12 - 30 NEWPL3 (Phase 2: <Slice 1 (2)>) - o
File View Geometry Materials Generate Help

B |xera aalB(x9D 6

Front Flane @-A] Sice2| Plane | Sice 3| Plane C | Sice 4 | PlaneD | Sice’5| Plane € | Sice 6| Plane F | Sice 7| Plane G | Sice 8| Plane | Sice | Rear Plane |
$00

10.00 1500 2000 2500 3000 3500 000 4500

Units :30.200x 18.900 m Current selection : None
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I Plaxis 3 Tunnel 1.2 Output - [View pore pressures) - o X
3 File Edit View Geometry Deformations Stresses Window Help

[BEEcma aa s5iFE Fow o *u,.,.l I

Fiont Plana | Flare A | Plane 8 | Plane C| Plana D | Plane € | Flane F | Plane G | Plane H | Rear Plane [ 30|

Active pore pressures
Extreme actve pore peessure -58.00 k/m 2

[pressure = negaiive]

30 Parallel planes

Setelah semua tahapan penggalian di Slice 1 selesai hingga menyisakan Phase
6-2 dan Phase 6-3 untuk memodelkan teraseringnya dilanjutkan pada Slice 2 dengan
langkah — langkah yang sama. Select point for curves>Update>Parameters (Time

interval 1 day)>Define.

ﬁ Plaxis 3D Tunnel 1.2 Calculations - PEMODELAN 3D.PL3 = X
File Edit View Calculate Help

BB o @ &[] - coue.

Input Output Curues ek
General Multipliers I

Control parameters .

Additional Steps:  [250 B ™ Reset displacements to zero

[ Ignore undrained behaviour
[V Delete intermediate steps

ive procedure 1 1 Loading input
¢ Standard setting " Total multipliers
" Manual setting (% Staged construction Advanced...|

Time interval lwmu 3] da
Define Estimated endtime:  |7.0000 =] day

EgNewt | B incet | BkDelete. |

Identification | Phaseno. | Statfrom | Calculation | Loading input [Fist  [Last [ water |~
Initial phase 0 0 NZ& N/& 1] 1] o
o <Slice 1 np 1 0 3D Plastic Staged construction 1 2 1
o <Slice 1(2) 2 1 3D Plastic Staged construction 3 4 2
o <Slice 1 3p 3 2 3D Plastic Staged construction 5 3 3
o <Slice 1 4p 4 3 3D Plastic Staged construction 7 7 4
o <Slice 1 (5 5 4 3D Plastic Staged construction 8 L 5
o <Slice 1 (61 6 5 3D Plastic Staged construction 10 1 ]
2(1p 7 5] 3D Plastic Staged construction 7

<Slics 2 12 ! 7 N Plastic Staned constiiction ! X

VA

Penggalian di Slice 2 Phase 1, Generate water pressures>Update>Calculate
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38 Plaxis 30 Tunnel 12 - 30 NEW.PL3 (Phase 7 : <Slice 2 (1)>)
File View Geometry Materials Generate Help

xe@alaa E(x9D 6
Eaaal f ) B > usdae

Front Plane | Sice 1| Plane A [ma] Shce 3| Plane C| Sice 4 | Plane D | Sice 5| PlaneE | Sice 6| Plane F | Sice 7| Plane G | Sice 8 | Plane H | Sice 9| Rear Plane |

15.00 2000 2500

Port number and coordnates
|Pixels : 1004x 633 [Units :-33.900x41.700 m Current selection : None

¥ Plaxis 3D Tunnel 1.2 Output - [View pore pressures)
X3 File Edt View Geometry Deformations Stresses Window Help

= ﬂp-ggo\e\‘gﬁgm > Updste

gt Cok | Curwes

Front Plane | Plane A | Plane 8| Plare C | Plans D | PlaneE | Plane | Plana G | Plane H | R Plane [ 30|

Active pore pressures
Extieme active pore pressure 58,00 kN/m 2
(pressure = negative]

30 Parallel planes
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03 Plaxis 3D Tunnel 1.2 Output - [View pore pressures]
Y3 File Edt View Geometry Deformations Stresses Window Help

EEE e o sAEH Fue ;II-W.I

Fiont Flane | Plane A | Plane & | Flane C | Plane D | Plane E | Plane F | Plane G | Plane H | Fes Plane [ 5 )

Active pore pressures
Extreme active pore peessure -58.00 kN/m 2
[peessure = negative)

30 Parallel planes

Pada saat selesai melakukan penggalian di tahap Phase 6-3, input material

Grouting ke dalam pemodelan Define untuk perkuatannya.
a

File View Geometry Materials Generate Help

‘\‘.‘,i;?»f@&e\e\#\o Py

| - @@ | l > usdse

FiontPlane | Sice 1| Plane A | Sice 2| Plane 8 | Sice 3| Plane C | Sice 4 | Plane D | Sice | Plane E | Sice & | Plane F | Sice 7| Plane G | Sice 8] Plane H | Sice 3| Rea Plane |

000 500 1000 15.00 2000 2500 30.00 3500 4000 4500 5000

I S W 0 U U W N U B W S A 0 S W U W I O U S 0 0 U S S ARV

Material sets
Project Database
Sape  |EEETRNS]

Group order. | Nore -
e —

[Plcets : 855 x 634 Units : -26.500x 33.700 m Current selection : Clusters
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'3 Plaxis 3D Tunnel 1.2 Output - [View pore pressures] -
'3 File Edit View Geometry Deformations Stresses Window Help

BESE cma o aAFH Few S suee

Fiont Plane | Plane A | Plane B | Plane C| Plane D | Plane £ | Plane F | Flane G | Plane H | Rea Plane

[ |

Active pote pressures
Extieme active pore pressue 5800 KN/m 2
(pressuse = negative]

30 Paraliel planes

{3 Plaxis 3D Tunnel 12 Output - [View pore pressures] =
S8 File Edt View Geometry Deformations Stresses Window Help

EEE e qq AA [ £ > Updae

Frort Plane | Plane A | Piane 8 | Plane C | Plane D | Plane € | Plane F | Plane G | Plane H | Riea Plane [

Active pore pressures
Extreme active pore pressure 58,00 kN/m 2
(pressure « negative)

30 Parallel planes
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maaa [0 e

tori Plane | Plane & | Plane 8 | Plane C | Plane 0 | Plane € | Plane F | Plane G | PlanaH | Ao Plare 20 |

Tl
ol
fa
7]

Deformed Mesh
Estreme total displacement 5121710 3 m

Idsplacaments scaled up 10000 times)

3D Parallel planes

Lakukan Calculations penggalian sampai pada tahap yang terakhir pada Slice
9 Phase 6-3 sehingga Tunnel sudah bolong dan sepenuhnya digali.

7@ Praxis 30 Tunnel 12 Output - [View pore pressures] - o X
¥ File Edit View Geometry Deformations Stresses Window Help - & x

a@ig:mae\q 5}@ Shadngs <] > Update

Front Plane | Plane A | Plane B | Plane C | Plane 0 | Plane £ | Plane F | Plane G | Plane H | Rear Plane [ 30|

N/m2
4000
0000
-4.000
8000
12000
16,000
20,000
24,000
28000
32000
+36.000
-40.000
-44.000
-48.000
52000
56,000
-60.000

Active pore pressures.
Extreme active pore pressure 58,00 kN/m 2
[pressure = negative)

3D Pareliel planes
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I Piaxis 30 Tunnel 1.2 Output - [View pore pressures)
M3 File Edt View Geometry Ocformations Stresses Window Help

BE cmaqa A0 P

Plane A| Plane | Plare C | Plane D | Plane E | Flane F | Flane G | Plane H | Flea Plane | 30 |

=& Update

Active pore pressures
Extreme active pare pressuse -58.00 ki/m 2
(peessure = negarive

N/m2|

(44600, -1420,0000) |30 Paralel planes

'8 Plaxis 3D Tunnel 12 Output - [View pore pressures]
M3 File Edit View Geometry Deformations Stresses Window Help

BEEE cma qa | gAFH e

Fiont Plane | Plane A | Plane B | Plane C | Fiane D | Plane £ | Flsne F | Plane G | Plre H [FearPiana]| 20 |

= Update

Active pore pressures
Extreme active pore pressure 5800 kN/m 2
(pressure = negative)

(33.900, -8.910, -30.000) (30 Parallel planes
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3. Output PLAXIS 3D TUNNEL

Hasil output dari pemodelan 3D Terowongan cisumdawu didapatkan data

Deformed Mesh, Total Displacement, Horizontal Displacement (Ux), Vertical

Displacement (Uy), Excess pore pressures, Effective stresses, Total stresses, serta

Kurva.

3
L o

| BREEBema aal il e I

" Froet Plans | Flan A | Piana B | Plane C | Plane D | Plana £ | Pl F | Plane G | Plana H | FearPlane 30 |

|
=l
Ld 2
Deformed Mesh
Extieme total displacement 626710 3m
(dsplacements scaled up 50.00 times)
F 3D Parallel planes
-3
Deformed Mesh sebesar 62,67x10™ m
153 Plaxis 3D Tunnel 1.2 Output - [30 NEW.135] - 8 X
U3 File Edt View Geometry Deformations Stresses Window Help
BEEEecag qa i Few
Front Plane | Plane A | Plane 8 | Plane C | Plane D | Plane £ | Plane F | Plane G | Plane H | Rear Plane |30 ||
|
=l
< >
Total duplacements (Utol)
Exreme Utot 626710 I m

f 30 Parallel planes

Total Displacement sebesar 62,67x10° m
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13 Prais 30 Tunnel 12 Output - [3D NEW.135)

- %
T8 File Edit View Geometry Deformations Stresses Window Help 5 x
BB 8emaaalldin =
)
< )lj
Horizontal displacements (Ux)
Extreme Ux 183310 3m
[ 30 Parallel planes
; ; 3
Horizontal Displacement sebesar 18,39x10™° m
3 Praxis 30 Tunnel 1.2 Output - (3D NEW.135] o x
f8 File Edt View Geometry Deformations Stresses Window Help s x
BEE.ma aufi0 = 3
Fioet Plane | Plane A | Plane 8 | Plane C | Plane D | Plane £ | Plane F | Plane G | Plane H | Rear Plane [730_||
=
. =
Vertical displacements (Uy)
Extreme Uy 826710 3m

30 Parallel planes

Vertical Displacement sebesar 62,67x10° m
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3

Y3 File Edt View Geometry Deformations Stresses Window Help
HEBeoma aapif Few
ot Plane Plane lane

Fiond Plane | Plane A | Plane 8 | Plane C | Plane 0 | Plane € | Plane F | Plane G | Plane H | Aea Plane [ 30|

JNPRISE

"§ /17 “ ':)!{
: G R ‘
Aﬁmﬁﬁﬁ\

K JoBtcern
AW VAVAN RS Il

Effective mean stresses
Extreme effective mean siress 45345 kN/m 2

30 Parallel planes

Effective Stresses sebesar -453,45 KN/m?
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./r'ﬂwr
]

Staging Time (day) Dlsplac?m;e nt(Uy) Point
Slice 1 Phase 1 1 0,008 2
Slice 1 Phase 2 2 0,010 3
Slice 1 Phase 3 3 0,012 4
Slice 1 Phase 4 4 0,012 5
Slice 1 Phase 5 5 0,013 6

Slice 1 Phase 6-1 6 0,015 8
Slice 2 Phase 1 7 0,021 10
Slice 2 Phase 2 8 0,022 12
Slice 2 Phase 3 9 0,023 13
Slice 2 Phase 4 10 0,024 15
Slice 2 Phase 5 11 0,024 17

Slice 2 Phase 6-1 12 0,026 19

Slice 1 Phase 6-2 13 0,028 20
Slice 3 Phase 1 14 0,032 23
Slice 3 Phase 2 15 0,033 25
Slice 3 Phase 3 16 0,033 27

Slice 3 Phase 6-1 19 0,035 33

Slice 2 Phase 6-2 20 0,036 35

Slice 1 Phase 6-3 21 0,046 36
Slice 4 Phase 1 22 0,048 40
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Displacement (Uy)

Staging Time (day) (m) Point
Slice 4 Phase 2 23 0,048 42
Slice 4 Phase 3 24 0,048 43
Slice 4 Phase 4 25 0,048 45
Slice 4 Phase 5 26 0,048 47

Slice 4 Phase 6-1 27 0,049 49
Slice 3 Phase 6-2 28 0,049 51
Slice 2 Phase 6-3 29 0,053 53
Slice 5 Phase 1 30 0,053 56
Slice 5 Phase 2 31 0,053 58
Slice 5 Phase 3 32 0,053 59
Slice 5 Phase 4 33 0,053 61
Slice 5 Phase 5 34 0,053 63
Slice 5 Phase 6-1 35 0,053 65
Slice 4 Phase 6-2 36 0,053 66
Slice 3 Phase 6-3 37 0,055 67
Slice 6 Phase 1 38 0,054 71
Slice 6 Phase 2 39 0,054 73
Slice 6 Phase 3 40 0,054 75
Slice 6 Phase 4 41 0,054 77
Slice 6 Phase 5 42 0,054 79
Slice 6 Phase 6-1 43 0,054 81
Slice 5 Phase 6-2 44 0,054 83
Slice 4 Phase 6-3 45 0,054 85
Slice 7 Phase 1 46 0,054 87
Slice 7 Phase 2 47 0,054 89
Slice 7 Phase 3 48 0,054 91
Slice 7 Phase 4 49 0,054 93
Slice 7 Phase 5 50 0,053 94
Slice 7 Phase 6-1 51 0,053 96
Slice 6 Phase 6-2 52 0,053 98
Slice 5 Phase 6-3 53 0,053 100
Slice 8 Phase 1 54 0,053 102
Slice 8 Phase 2 55 0,053 104
Slice 8 Phase 3 56 0,052 106
Slice 8 Phase 4 57 0,052 108
Slice 8 Phase 5 58 0,052 110
Slice 8 Phase 6-1 59 0,052 112
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Displacement (Uy)

Staging Time (day) (m) Point
Slice 7 Phase 6-2 60 0,052 114
Slice 6 Phase 6-3 61 0,052 115

Slice 9 Phase 1 62 0,051 118
Slice 9 Phase 2 63 0,051 120
Slice 9 Phase 3 64 0,051 122
Slice 9 Phase 4 65 0,051 125
Slice 9 Phase 5 66 0,051 128
Slice 9 Phase 6-1 67 0,051 129
Slice 8 Phase 6-2 68 0,050 130
Slice 7 Phase 6-3 69 0,050 131
Slice 9 Phase 6-2 70 0,050 132
Slice 8 Phase 6-3 71 0,050 134
Slice 9 Phase 6-4 72 0,049 136
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