Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

BAITOAN 1

Viéc xay dung dudng dip trén nén dit y&u véi muc nuéc ngdm cao s& din dén ting dp
suat 16 rdng. K&t qua ctia mo6 hinh “ing x{t khong thoit nuéc” nay la ¢ng suat hiéu nhd va phdi
chip nhin cic giai doan cd két trung gian d€ thi cong dudc an toan. Trong qué trinh c6 két, 4p
suat 15 réng bi tiéu hao, do d6 dit c6 thé dat dudc cudng dd khang cit can thi€t d€ viéc thi cong
dudc ti€p tuc.

Bai todn nay tAp trung vao viéc thi cdng dip dudng, trong d6 sé phan tich chi ti€t co ché
hoat dong nhu da néi G trén. Qud trinh phan tich s€ gidi thiéu 3 phudng phdp tinh méi, doé la:
phan tich c6 két, phan tich 1uéi dudc cap nhat va tinh todn hé sd an toan bing phudng phip “phi

— ¢ — reduction”.

Hinh 1: Mdt cdat ngang duong dap

Mit cit ngang dudng ddp trong bai todn nay nhu sau: rong 16m, cao 4m, mai déc m = 3.
Pay 1a mit cdt doi xitng nén chi mod hinh mot nira mit cit. Pudng dugc dip bing cdt rdi, muc

nuéc thuy tinh trung véi mit dat oy nhién.

1 Khai béo s6 liéu diu vao
1. Khai bdo cdc théng sé tong thé cia bai todn

Khi khoi dong chuong trinh Plaxis 8.2 s€ xuét hién hop thoai Create/Open Poject ¢ Chon New
Project.

Create/Open project |

<«<< More files 3>>

GVC-ThS Bii Vin Chiing 1



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Click OK # Xuét hién hop thoai General Settings.
Trong thé Poject, tao tén file can luu trit trong 6 Title. Chon mo hinh va loai phan tir ciia bai

toan.

General settings

Project I Dimensions I
Project General
Filename Lesson 1.ph Model
Directory B-{Examples Elements15-MNoded
Title Leszon 1
—Comments —Acceleration
Setlements of a circular footing Gravityangle: -90° 10 G
x-acceleration: [0.000 =
y-acceleration : |0.000 —| &

Cancel | Help |

Trong thé¢ Dimensions, chon don yi can tinh (Chiéu dai = m, Pon vi lyc = KN, Thoi gian =
day). Khai béo kich thudc tong thé cua bai toan

General settings [x]

Project Dimensians |
rUnits ~iGeomeiry dimensions

Stress  kN/m® Spacing 1.000 s m
Weights  kN/m? Number ofintervals |1 =

fait

2. Khai bao mé hinh tinh toan

Trén thanh cong cu, vao muc Geometry\Geometry Line hoac chon biéu tuong N\ dé tao mo

hinh tinh.
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PLAXIS 8.2

3. Khai bdo dac trung vdt liéu

. . - « R E R . ’ -
Trén thanh cong cu, vao muc Materials\Material set hodac chon bi€u tugng dé khai bao dac
trung vat li¢u.

4. Chia lwoi tinh toan

=

Trén thanh cong cu, vao muc Mesh\Global coarseness hodc chon biéu tuong dé tu sinh cac

phan tir tinh toan.
I1.2 Khai bao dieu kién ban dau
. . X ., A 21X \ , N g .2 == Initial conditions
Sau khi khai bao day du céc tham s6 dau vao cua bai toan, lya chon biéu tuong
dé khai bao cac dieu kién ban dau cua bai toan.
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

3

Trong khai bao diéu kién ban dau, dung trong ctia nude khai bao 1a 10kN/m
1. Khai bao muc nuoc

Dung biéu twong = dé khai bao muc nudc (Phreatic level).

2. Khai bdo bién khéng tham

Dung biéu tuong dé khai bao bién kin cta dong thdm (closed flow boundary).

3. Khai bdo bién ciia viing cé két

Dung biéu tuong dé khai bao bién dong ving cd két (closed consodilation boundary).

4. Tu sinh ap luc nuoc

<\ < A W A . ’ r
Dung biéu tugng |+ | dé tu sinh 4p luc nudc (generate water pressures).

5. Tu sinh vmg sudt ban ddu trong dit

Dung biéu tuong @ © | d¢ khoi dong ché 46 Geometry configuration, trude khi ty sinh tmg sut
ban dau trong dat (generate initial stresses) can phai bo cac khoi dat dap trong bai toan.

2 ++ . \ . S
Dung biéu tuong F de tu sinh ing suat ban dau trong dat, phép tu sinh lya chon bang tinh toan
K(-procedure (h¢ so ap luc ngang cua dat ¢ trang thai nghi).

11.3 Tinh toan

Sau khi khai bdo day du cac thong s6 dau vao va di¢u kién ban dau cua bai toan, bam vao bi€u
& Calcdate 42 A . e

twong ~ dé thuc hién cic budc tinh toan cua bai toan.

D01 véi bai toan tinh 6n dinh nén dat dap, on dinh cta cong trinh khong chi can phai danh gia

trong giai doan dai han khi cong trinh da hoan thanh ma con can phai danh gia ca trong cac budc

dang thi cong. Trong bai toan tinh 6n dinh cta Plaxis, hé s6 an toan dugc dinh nghia nhu sau:

Safety factor = Smaximum available

Sneeded Sor equilibritm
Trong do:
Smaximum available 12 stc khang ct thuc té cua dét.
Sneeded for equilibrium la strc khang cit t6i thiéu ¢ trang thai can bang on dinh.
Theo tiéu chuan pha hoai ciia Mor-Coulomb thi cong thirc tinh hé s an toan & trén trg thanh:

c — gytan@

Safety factor =
cr — gatang,
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PLAXIS 8.2

Trong d6 c, @ la cac tham s6 vé cuong do,
o n la tng suat tong tai diém tinh toan.

Tham sb ¢ va @ 1a cac tham sé cua stc khang cat giam xudng dung bang gia tri tai thoi
diém can bang 6n dinh. Nguyén tic nay dwoc 1ay 1am co s& cho phuong phap Phi-c-redution
trong Plaxis dé tinh toan 6n dinh tong thé cua cong trinh. Trong tng dung nay, luc dinh ¢
va ham tang cuia géc ndi ma sat gidm xuong theo cung mot ty 1¢:

c tan

= IMf

e tan g,
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PLAXIS 8.2

Su suy giam cua tham sb stc khang cit dugc kiém soat boi tong cap sd nhan (total multiplier)
>'Msf. Tham s6 nay ting 1én theo ting budc trong qua trinh tinh toan cho t6i khi pha hoai xuét
hién. Gi4 tri cta hé sb an toan duoc dinh nghia chinh 13 gid trj cua Y Msf tai thoi diém xuat hién
pha hoai. Lya chon dang tinh todn Phi-c-redution trong Plaxis thuc hi¢n br:ing cach tr hop
Calculation type trong sheet General.

Céc budc tinh toan lan c6 két va kiém tra 6n dinh cong trinh trong cong tac thi cong dip nén
duong (vi du dién hinh chia viéc dap duong thanh 2 giai doan) nhu sau:

+ Bwéc 1 (tinh toan cho giai doan thi cong 16p dat dép thir nhat): tir Initial phase trong cira s6

Calculation bAm m dé tao budc tinh toan mdi 1a <Phase 1>, tir sheet General cia

<Phase 1> chon Consolidation tix Iva chon Calculation type, tiép tuc bam _E=a™='s | 48 chon

cac tham so tinh toan.

£ Plaxis 8.2 Calculations - Lesson 5. plx

File Edit Wiew Calculate Help
] o + o+t
e | E‘E b e TR
Input  Dutput Curues & E IEVR = ElalE.
General WEarameters I Multipliers ] Preview ]
Phase Calculation bype
Mumber [ ID.: 1 |<Phase 1= ‘Consolidation ﬂ
Start from phase: |D - Initial phase j Advanced
Log info Comments
Parameters
ﬁ. et | a Insert | E; Delete... |
Identification Phase no. Start From | Calculation | Loading input | Tirne | ‘Water |4\
Initial phase o 0 A A 0.00... 0
a 1 0 Consolidation Staged Construction 5.00... 0 . 32
>

Tir sheet Parameters chon Time interval 1a 5 ngay (thoi gian dip 1a 5 ngay), luya chon Stage

construction trong Loading input, sau d6 bAm vao _B#fine.. | va kich hoat vao 16p dat dép thu
nhat trong moé hinh tinh toén.
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PLAXIS 8.2

Plaxis B.2 Calculations - Lesson 5. plx

File Edit Wiew Calculate Help

L +
= e
Input Cutput Curves = IR

== Calculate. ..

General Parameters lMultipIiers ] Preview ]

Control parameters
™ Reset displacements to zero

Additional Steps: 250 =
-
™ Delete intermediate steps
Tterative procedure Loading input %
& Standard setting i Staged construction s
. . =
£ Manusl setting Minimurm pore pressure  |P-stop) : &1 kHjfm

" Incremental multiplier

Time interval : 5.0000 | day W Flow,
Estimated end time : —i[ day Define. ..,

B next | EJ Insert | E;Delete...|

Identification Phase no. Start from | Calculation | Loading input | Tirne | Water |2
Initial phase o o M

0.00 o B

Consolidation St wskruckion
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PLAXIS 8.2

+ Buwéc 2 (tinh toan cb két trong thoi gian 200 ngay sau khi dép 16p tha nhat): tro vé cira sb
Calculation bém BNt | g tao <Phase 2>, chon <Phase 1> tir 6 Start from phase. Lua chon
Consolidation tir Calculation type, tu sheet Parameters chon Time interval la 200 ngay (thoi
gian co0 két 1a 200 ngay). Trong <Phase 2> md hinh tinh khong thay d6i so vdi <Phase 1>.

+ Buée 3 (tinh toan cho giai doan thi cong 10p dat dép thir 2): trd vé cira s Calculation bam

% dé tao <Phase 3>, chon <Phase 2> tir 6 Start from phase, tr sheet General cua
<Phase 3> chon Consolidation tir lua chon Calculation type. Tu sheet Parameters chon Time
interval 13 5 ngay (thoi gian dap 1a 5 ngay), lya chon Stage construction trong Loading input, sau

d6 bam vao _ B=fine.. | va kich hoat vao 16p dét dép thir hai trong md hinh tinh toan.

+ Buwéc 4 (tinh toan cd két cho téi khi 4p luc nude 16 rdng nho hon lkN/mz): tro vé cira
s6 Calculation bam M dé tao <Phase 4>, chon <Phase 3> tir 6 Start from phase. Lua
chon Consolidation tt Calculation type, tu sheet Parameters chon Minimum pore pressure

trong Loading input, chon gia tri ap lyc nudce 16 rong 1a 1N/m?2. Trong <Phase 4> m6 hinh tinh
khong thay doi so vdi <Phase 3>.

§# Plaxis B.2 Calculations - Lesson 5. plx
File Edit Yiew Calculate Help

O Fw . e e
B B = H YRR == Calculate. ..
e

Input  Dutput Curues

General Parameters ]Multiphers ] Preview ]

Control parameters
Additional Skeps: [250 - F Reset displacements to zero

[ Delete intermediate steps

Tterative procedure Loading input
* standard setting " Staged construction
(" Manual setting (' Minimum pore pressure  |P-stop| @ |1.0000 =] Khjm 2
" Incremental multiplier
Time inkerval : ’—i[ day
Estimated end time : +| day
& Next | EY Insert | & Delete. ., |
Identification | Phase no, | Start: from | Calculation ‘ Loading inpuk | Time | ‘aker |4\
= <Phase 1> 1 0 Cansolidation Staged Construction 0
= <Fhase 2> z i Consolidation Staged Construction 0
3 2 Consalidation Staged Construction
4 -

Consolidation Minimum pore pressure

+ Bwéc 5 (kiém tra 6n dinh khi dap 16p thir nhat): tr& vé cira s6 Calculation bam _ Fex | dé
tao <Phase 5>, chon <Phase 1> tu 6 Start from phase. Lua chon Phi-c-redution tt Calculation
type, tu sheet Parameters chon Incremental multipliers trong Loading input, chon Reset
displacement to zero tit 6 Control parameters.
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

&= Plaxis B.2 Calculations - Lesson 5. plx
File Edit Wiew Calculate Help

= =

+ 4+
3 R

K po:oe == Calculate. ..
Input  Dutput C 5 5e

General Parameters ]Multlpllers] Prewaw}

Control parameters

Additional Steps: 100

Tterative pracedure

¥ Standard setting
" Manual setting

e v Reset displacements to zero
=
[~ Ignore undrained behaviour
[" Delete intermediate steps

Loading input
F
e

% Incremental multipliers

Advanced..,

Time interval | day

day

L
i

_peine., |

Estimated end time : Define...

E. Mext | ﬂ Insert | E; Delete... |
Identification Phase no. Start from Calculation Loading input | Time ‘ W aker |A
= <Phase 2= 2 1 Consolidation Staged Conskruction 200.... o
=} <Phase 3> 3 2 Consolidation Staged Conskruction 5.00... o
4 3 Consolidation Minimum pore pressure o
5 1 Fhijc reduction Incremental multipliers 0.0 0 ~

chuyén sang sheet Multipliers va lya chon gia trj 0.1 tir 6 Msf,
EEIX

Tiép tuc bAm Define...

§# Plaxis B.2 Calculations - Lesson 5.phx

File Edit Wiew Calculate Help
+ ++
B OEE P [EN
Fon o & = E Bas: = Calculate, ..
General ] Patameters Multipliers ]Prewew ]
Shaw Incremental multipliers Total mulkipliers
P
* Input values Mdisp: ’—i[ T -Mdisp: ’—iI
" Reached val
S Mioad#: = Z -Moadh: =
MioadB: + T -MioadB: =
Muweight: = E -Mweight: 5
Maccel: > I -Maccel: 5
msf: 0.1000 = I -Msf: -
E. Mext | a Insert | 5{ Delete... |
Identification Phase no, Start From Calculation Loading input | Tirme | Waker |A
= <phase 2= 2 1 Consolidation Staged Construction 200.... o
=} <Phase 3= 3 2 Consolidation Staged Construction 5.00 ... o
=} <Phase 4= 4 3 Consolidation Minimurm pare pressure [) o
=} <Phase 5= 5 1 Phifc reduction Incremental multiplisrs 0.00 ... 1} ~
< 4

+ Buée 6 (kiém tra én dinh khi ddp 16p thit hai): tré vé cira sb Calculation bam — BNt | 4
tao <Phase 6>, chon <Phase 3> tu 6 Start from phase. Lua chon Phi-c-redution tt Calculation
type, tu sheet Parameters chon Incremental multipliers trong Loading input, chon Reset

Define. ..

displacement to zero tit & Control parameters. Tiép tuc bam chuyén sang sheet

Multipliers va lya chon gia tri 0.1 tir 6 Msf.
+ Buée 7 (kiém tra 6n dinh dai han sau khi cong trinh d3 thi cong xong): tr& vé cira sb

Calculation bAm M dé tao <Phase 7>, chon <Phase 4> tir 6 Start from phase. Lua chon
Phi-c-redution tt Calculation type, tit sheet Parameters chon Incremental multipliers trong
Loading input, chon Reset displacement to zero va Ignore undrained behaviour tuv 6 Control

Define...

parameters. Tiép tuc bam chuyén sang sheet Multipliers va lua chon gia tri 0.1 tir 6

Mst.
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§# Plaxis B.2 Calculations - Lesson 5.plx

File Edt Wiew Calculate Help
] + ++
B EE m t4ii
e i = | Lres = Calculate...
General Parameters lMuItipIiers ] Preview]
Control parameters
additional Steps: 100 x v Reset displacements to zera
Iv Ignore undrained behaviour
[ Delete intermediate steps
Iterative procedure Loading input N
+ sStandard setting ;
" Manual setting
+ Incremental multipliers Advanced...
Tirne interval : & day Define. ..
Estimated end time : ! day
&R Next | &} Insert | & Delete... |
Identification Phase no. Start from | Calculation Loading input | Tirne | ‘Water |A
<Phase 6= 3 3 Phijc reduction Incremental mulkipliers 0.00 .. 1]
Fhifc reduction Incremental multipliers
£ >

. 1y J4 , , , , X N , = Calculate 2., ,
Sau khi khai bao tham so6 cho cac budc tinh toan xong, bam vao nut de tinh toan. Sau

khi qua trinh tinh toan két thic bam vao = @€ xuat két qua cia cac giai doan tinh toan hoac

bam vao nat Sur=: de veé cac do thi can thiét.

The construction of an embankment on soft soil with a high groundwater level leads
to an increase in pore pressure. As a result of this "undrained behaviowr' the effective
stress remains low and intermediate consolidation periods have to be adopted in order
to construct the embankment safely. During consolidation the excess pore pressures
dissipate so that the soil can obtain the necessary shear strength to continue the

construction Process,
12
road embankrment

il

clay

__dense sand

trom PLAXIS mamal
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Boundary

Twhle 7.1. Msieris] properiies of the rosd embenkment and subsodl

Parameoler Mame | Clay Peat Sand

Minterial model Modei! | MC ML MC
Tvpe of bebaviow Tipe wndrained | umdrained | drained
Dy soil weight Tar ] i 14
Wt soil weight . 15 i H
Horizonssl permeabdlity | k, 110 o [ 1 1.0
Vertical permeability =10t 1=t 1o
Young's modulus L 1000 150 000
Paisson's ratia ¢ 033 035 L]
Cohesion .0 5.0 1.0
Friction angle 24 0 30
Diilatancy anghe 0.0 0.0 a0
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Excwss pone presmnos
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N dd YU N
4 hhh N
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PLAXIS 8.2

In the design of an embankment, it is
important to consider not only the final
stability, but also the stability during
construction

Evaluate stability during various construction
stages

Use FS based on strength parameters:

FS=

( x
c,+ fﬂ tan |

In this software, can reduce strength
parameters to assess point of failure (FS$=1)
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

BAI TOAN 2

Du¢i day la mo6 hinh bai toan plaxis:

Hinh 1.1 MO hinh bai toan

1.2 Nhap sd liéu

1.2.1 Kbhai bao hinh hoc

Vao File/New...hop thoai xuit hién va khai bao nhu hinh sau:

General settings fgl

Project l Cimensions ]

Projeck [% General

Filenarme bt plx Maodel |F‘Iane strain ﬂ
Directory CACAOHDC~1\plaxisiBAITAPA~1) Elements |15-N-:ude j
Title |Lesscun 4

Carmments Acceleration

Gravity angle ;- 902 1.0 G

w-acceleration ; |0,000 -
w-acceleration : (0,000 =
Earth gravity ©  [9.800 =] mjs®

G
G

[ Set as default

ek o4 | Cancel | Help |

Bim Next ...
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PLAXIS 8.2
General settings E|
Project Dimensions l
Lnits Geometry dimensions

Length |~ Left: 0,000
Force kM - Right :  |g0.000

Tirne day - Batkam {0,000

E]

E]

Top ! 20,000

3

i

(arid

Skress I«:N,l'm2 Spacing 1.000 = m
. E]
Weighks kRS Murnber of inkervals |1 e

[ 5et as default

o4 Cancel Help

Click nit OK.

- Tao cac 16p dat

Chon churc nang Geometry line

+ Tao 16p dat thir nhat (loam)

Con tro thanh cay viét, tai thanh trang thai nhép vao gia tri (0.0;0.0) dé tao (;Iiém 0, tiép dén diém 1
(80.0;0.0), dén dieém 2 (80.0;5.0), dén diém 3 (0.0.0;4.0) r61 vé dieém 0 va nhan chudt phai.

+ Tao l6p cét (sand)

Pua con tro t(’)’i’ diém 2 (80.0;5.0) nhén chuot trai, dén’ diém 4 (80.0;‘ 17.0) nhén chudt trai, dén diém
5(0.0;17.0) nhan chudt trai tr¢ vé diem 3 (0.0;4.0) nhan chudt trai,roi nhan chudt phai.

+ Tao 16p cat san lap (fill)

Pua con tro t6i diém 4 (80.0; 17.0) nhan chudt tréi, dén diém 6 (80.0;20.0) nhan chut trai, dén
diém 7 (0.0;20.0) nhan chudt trai tr¢ vé diém 5 (0.0;17.0) nhan chudt trai, r61 nhan chudt phai.

- Tao cur

Chon nut Plate trén thanh cong cu.
V& tir diém (30.0;20.0) dén (30;4.0), tir (50.0;20.0) dén (50.0;4.0).
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- Tao phén cach 16p dat

Chon chtrc ndng Geometry line
V& tir diém (30.0;13.0) dén (50;13.0), tir (30.0;10.0) dén (50.0;10.0).

- Tao neo

o—0
Lién két cur vdi vai dia ky thudt st dung neo node-to-node, nhu hinh veé.

V& tir diém (30.017.0) dén (21.0;11.0), tir (30.0;13.0) dén (26.0;9.0); V& tir diém (50.0;17.0) dén
(59.0;11.0), tir (50.0;13.0) dén (54.0;9.0).

- Vé vai dia k¥ thuat

Lién két neo v6i dat nén sir dung vai dia k¥ thuat Geogrid, nhu hinh vé.

V& tir diém (21.0;11.0) dén (18.0:9.0), tir (26.0;9.0) dén (23.0;6.0); V& tir diém (59.0;11.0) dén
(62.0;9.0), tir (54.0;9.0) dén (57.0;6.0).

- Khai béo phan ttr tiép xtc

=k

H1= Phan tir tiép xtc giita cir va dat interface, nhu hinh vé.

V& tir diém (30.0;20.0) dén (30.0;4.0) tré vé (30.0;20.0), tir (50.0;20.0) dén (50.0;4.0) tr& vé
(50.0;20.0).

- Khai béo tai trong

@92 Vg tir diém (18.0;20.0) dén (28.0;20.0), tir (52.0;20.0) dén (57.0;20.0);

+ Khai bao gia tri tai trong bang cach cach Double click vaovi tri tai trong va khai bao gia tri

Distributed load - static load system A

Geomekry poink 27 Geametry poinkt 26

LT 000 I AT w-value:  [o.oo0 :| khlm®
Yyalue: 10000 2|y vvaue: 10,000 3] gy

Perpendicular

Ok, | Cancel | Help |
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Distributed load - static load system A

Geomekty poink 29 Geametry poink 28

avalue | 3] ygmd %-Value
¥-Yalue -5.000 = kN,l'm2 Y-Walue

0,000 :l kbl
-5.000 :l kbl

Perpendicular

Ok Cancel | Help |
- Diéu kién
Bam nut Standard fixties dé ap dung diéu kién.
1.2.2 Khai bao vit liéu
Bang 1.1  Tinh chét co 1y ciia dat nén
Thoéng s6 Tén Fill Sand Loam Pon vi
Material model Model MC MC MC B
. Type
Material beh. Drained Drained | Drained -
Soil unit weight above phreatic level Yunsat 16 17 17 KN/m?
Soil unit weight below phreatic level Ysat 20 20 19 KN/m?
H. permeabilit
P y Ky L0 05 0.1 m/day
V. bili
permeability K, Lo 0.5 0.1 m/day
Young's modulus
E. 20000 KN/m?>
. . f 8000 30000
Poisson's ratio
v -
0.30 0.33
Cohesion 0.30
Cref l 0 1.0 8.0 kN/l’Il2
Friction angle ' o
¢ 30 34 29
Dilatancy angle
v 0.0 4.0 0.0 ©
Interface strength rioid
Rinter 065 070 g -
Bang 1.2 Tinh chat co hoc ciia cir
Thong s6 Tén Lining Pon vi
Type of  behaviour | Type EA | Elastic
Normal stiffness Flexural | EI 12.10° kN/m
rigidity d KNm?*/m

GVC-ThS Bui Vin Chiing
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PLAXIS 8.2
Equivalent thickness | W 0.12.10° m
Weight v 0.346 kN/m/m
Poisson's ratio 8.3 -
0.15
Bang 1.3 Tinh chét co hoc ciia neo
Thong sb Tén Pile Pon vi
Type of behaviour Type Elastic
Normal stiffness EA 2.10° kN
Spacing out of plane _ ’
Maximum force Lspacing 1 5 m
Fmax,comp 1 . 1 O kN
Fmax,tens 1.1 05 kN

Bang 1.4 Tinh chét co hoc cua vai dia ky thuat

Thong sb Tén Gia tri Pon vi

Normal stiffness EA 1.10° kN/m

Khai bédo cac thong so vat liéu cho tirng cau kién, bang cadch Double click vao céc cau kién va khai
bao cac thong so cho trong bang.

Save file, dat tén file Lesson 4

1.2.3 Tao ludi

Diéu kién ban dau

Dung trong nudée 1y 10kN/m’. Myc nude ngdm & cao d6 y=17.0m.

Trudce khi tao ung suét ban dau, chic chin r?mg cong trinh, coc, chan coc va tuy-nel khong duoc

kich hoat. Ky-procedure dugc st dung dé tao ung suét c6 hiéu ban dau véi gia tri Ko gén ding.

1.3  Phan tinh todn

- Phase I: kich hoat cur va tai trong nhu hinh vé.

Bam <Update> tré ve cura sO tinh toan.

- Phase 2: Béc mot 16p dit
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PLAXIS 8.2

Bam <Update> tr¢ ve cura s6 tinh toan.

- Phase 3: Kich hoat neo va khai bao tng sut 1a 120 kN/m

Mode-to-node anchor

Properties

Material set ; |Lesscun 4 - Anchor rod Change...

v &djust Prestress

Prestress Force @ |120] = Knjm

w

Prestress not per anchor but per m

(] 4 | Cancel

Bam <Update> tr¢ ve cura s6 tinh toan.

- Phase 4: Boc 16p d4t tht hai, khai bao lai muc nudc ngém

:. L]
e : b
: (o] ! :
: o 18 o I - 20. :
: 22 1| 21 24 :
: oneE :
g L ] o L ] g

HE o
_y:,.\3 23 i e 2
.- o
S S DRI |
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PLAXIS 8.2

Bam <Update> tr¢ vé cura so tinh toan.

- Phase 5: Khai bao neo thtr 2 va khai bao tng suét 1a 200 kN/m

Bam <Update> tr¢ vé cua so tinh toan.

- Phase 6: Boc 16p dét thir ba, khai bao lai muc nudc ngam

Bam <Update> tr¢ vé cua s6 tinh toan.

Chon mdt s6 diém dac trung dé vé duong cong tai va chuyén vi.

Bit dau tinh.
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PLAXIS 8.2

1.4  Xuadtkétqua

|

%A\/ :
\\- U N il
i //_ Lo

s SNANA P N

Hinh 1.2 Chuyén vi phase 1.

Y

X SIS

Al N |

; NN )

+F +F +F +F +F +F

[ i = |
L TAVAVAYSVAVENESRN
Hinh 1.5 Chuyén vi phase 4
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PLAXIS 8.2

1
Hinh 1.7 Chuyén vi phase 6

A A

A A — T
HM' Pe ' by by Ty '{;fﬂ:i ___________________________ ?L&*“&}r'} r'l'ﬁ Pl T 1+'H
+ ' ; 1
oy T e i
R R
ik ' R e 1 -
|I I ‘JITI e ! __+|
== C
# K ) EEAAT A TR A
Hinh 1.8 Ung suat phase 6
23
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PLAXIS 8.2

—

Mo men ctr phase 6
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PLAXIS 8.2
BAI TOAN 3

1 5m ) 10 m 15 m 1
+3.0m .
00m L

clay 7piles

-10.0m |- —
-12.0m L sand

% deep clay
-17.0m L

-/ deep sand
-220m

Plaxis c6 uu thé trong viéc gidi quyét cdc bai todn c6 dudng hAm tron va khong tron dua
theo cdc qu4 trinh xdy dung dudng him. Trong bai todn nay viéc xay dung chiing ta quan tAm
dén viéc xdy dung dudng ham & 16p dA't mém vira va tdc dung ctia méng coc. Pudng him dugc
xay dung & 16p dat dao ngay trudc may khoan dio him va lip dit 16p 16t sau né.

P& trdnh nhitng tdc hai gy ra cho cdc cong trinh va cic méng cong trinh da c6 & 16p dat
bén trén, phdi du dodn dugc nhitng dnh hudng va dua ra nhitng bién phdp ding din 13 rit cin
thi€t nhu viéc c6 thé phan tich biing phuong phdp phan ti hitu han. O bai nay dua ra vi du vé sy
phéan tich trén.

Pudng him dudc quan tAm trong bai nay c¢6 dudng kinh 5.0 m va ¢6 tAim nim siu 20 m.
PAat dugc chia ra 1am 4 16p riéng biét : 13 m 16p dat bén trén thudc dang sét mém véi do ciing
ting theo tuyén tinh v4i do sau. Duéi 16p sét 1a 16p cat tot day 2.0 m. LEp cdt ndy dudc ding
1am 16p méng cho cédc coc gb dudi cdc cong trinh xay dung biing gach truyén thdng. Méng coc
clia cong trinh dudc dit k€ bén dudng hAm. Chuyén vi cida cdc coc c¢6 thé giy ra nhitng dnh
hudng khéng mong mudn cho cong trinh. Duéi 16p cat 1a 16p dat sét mun day 5.0 m.

Pudng ham dudc xay dung & cdc 16p dit trén, 1 phan khdc dugc xay 16p cat siu bao gbm
cdt va séi. Lép nay rat ciing. Do d6, chi ¢6 5.0 m 16p dat nay dugc tinh d&€n phuong phdp phin
tt hitu han, phdn sdu hon dudc xem 13 ciing va dugc xem nhu 12 bién. Muc nuéc ngdm & @6 siu
3.0 m so véi mit dat. Do tinh chat d6i xing hoic khdng d6i xing, chi mot nira dudng haim (nita
bén phdi) dugc dwa vao tinh todn bing plain strain model. T vi trf tAim clia dudng him, cong
trinh kéo dai 30.0 m chiéu ngang. 15-node element dugc chon d€ gidi cho trudng hgp nay.

1. Khdéi dong chuong trinh Manual Plaxis 8.2 :
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PLAXIS 8.2

Create/Dpen project %]

(] 4 Zancel

2. Nhip cic thong s6 diu vao clia bai toan:

General settings 3]

Project l Dimensions ]

Project General
Filename <Mohame = Model |Plane skrain j
Directary Elements |15-Nnde ﬂ

Title Bai 6

Comments Acceleration

Gravity angle: -90? 1.0 G

x-acceleration ; |0,000 =1 S|
w-acceleration @ |0,000 ¥ G
Earth grawvity :  [9.500 = |"'l."52

[ 5et as default

et (0] 4 | Cancel | Help ‘
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PLAXIS 8.2
General settings 3]
Project  Dimensions l
Lnits Geometry dimensions

Length |m - Left : 0,000
Force ||<N - Right : 30,000

Time day - Batkam {0,000

3

E]

i

[¥]
]
1k
=

Top !

arid

Stress Ic:J‘\.I,I'm2 Spacing 1.000 =l m
. E}
Weights  kN/m Mumber of intervals |1 e

| Set as default

(] 4 Cancel Help

3. Pic diém hinh hoc cia dudng ham :

Nhap chudt vio Tunnel & thanh cdng cu. Xuit hién ctra s& Tunnel designer. Chon Half
tunnel — Right half.

GVC-ThS Bui Vin Chiing 27



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

£ Tunnel designer

File Edit
s
il ™ i i oo S
3 o Shape
B
4 [
3
Type of tunnel
|Bu:ureu:| urnel ﬂ
Thickness:  |0.000 &1 m
Section 1
Type :
0 Radius: |z.500 & m
Angle ;. |?0.000 5 @
Cenker:
il = m
W =l m
[v sShell
3 [ Interface
| |-
oK Cancel | Help |

Gift nguyén lya chon mic dinh Bored tunnel & phan Type of tunnel

C4c gid tri 6 bdng trén chi ra c4c tinh chit clia phan dudng him thi nhat. Nhap ban kinh
2.50 m ctia dudng ham vao. K&t qua dugc hién thi ngay trén bang.

Gi4 tri bén dudi Radius hién thi cho géc xoay clia phan dudng ham kéo dai. Nhap vao

90° . (Gé6c xoay 16n nhét cho 1 phdn cia dudng ham).

Toa d6 x, y clia di€m tAm cung tron thi nhat ludn ludn & vi tri x=0, y=0.

Chd y chon Shell va Interface trong hdp thoai Tunnel designer cla section 1.

Click chudt vao miii tén bén phai phia dudi hop thoai dé ti€p tuc section 2.Lam tucng ty
nhu ddi v6i section 1. Trong Shape c6 2 thong s& 13 : Thong s6& Symmetric tunnel dung dé lva
chon cho cd dudng ham. Circular tunnel dudc tw ddong chon cho bored tunnels.
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PLAXIS 8.2

g Tunnel designer

File Edit
A AT, I
My V i iR N
h a 3 Shape
[
[
d Type of tunnel
P - ype af funne
Sy,
:‘:‘:‘:::::::‘;’o g |Eh:red tunnel ﬂ
Thickress:  [0,000 5| m
Section 2
Tvpe !
omny -
0 ntetetet R.adius: & m
Angle: (90,000 5 ®
Center:
o = m
iy = om
[v Shell
- = [v Interface
] <l -]
QK | Cancel | Help |

Click OK d€ hoan tit tht tuc khai bdo dudng ham.
Click vao di€m (0.0; -17.0) (di€m cdch day 5.0 m). BPudng him sé& dugc vé véi tAm 1a
diém vira chon.
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PLAXIS 8.2
3 2
10 11
8 9
6 7
5
*.D o >;. 1

Click vao Plate : V& tir (5.0, -10.0) d&n (5.0, -11.0)
tr (15.0, -10.0) d€n (15.0, -11.0)
tir (5.0, 3.0) dén (15.0, 3.0)
N&i chan coc vé6i 16p di't nén bing node-to-node anchors.
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PLAXIS 8.2

3 1 22 2

10 21 25 1

8 J £ 24 a

19 23

& 7
PO

’15\5?

:jm 5
i)

13

Piéu kién bién:

Click vao Standard Fixities d€ khai bdo di¢u kién bién.

s 2
10 21 25

| |

| |
s %

Khai bao vat liéu:
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PLAXIS 8.2

Matenal zets

Hide Global
Project Database Global Database
Set bype: |Sl:|i| & Interfaces j | J
Group order; |N0ne ﬂ Group order: |N|:|ne ﬂ
1 Lesson 6 - Clay Lesson 3 - Sand '\
1 Lesson 6 - Deep Clay Lesson 4 - Fil
[ Lesson & - Deep Sand Lesson 4 - Loam
[ Lesson & - Sand Lesson 4 - Sand
ﬂ Lesson 5 - Clay
o Lesson 5 - Peak
Lesson & - Sand
ﬂ Lesson 6 - Clay
Lessan 6 - Deep Clay
Lesson 6 - Deep Sand
Lesson 6 - Sand W
-
| ‘ Cnpy...| | Open...| Del... | Zreate..‘
ok | apply | wep |
LILIL
B 18 22 4
10 21 25 11
: |20 |24 !
19 23
| It
L&]
s
++ ++ =
-+ ++ R

Chia ludi :

O vi du nay ching ta dang phin t& 15-node, chinh xdc hon khi st dung 6-node.

GVC-ThS Bui Vin Chiing 32



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

aL: + + +F + +F

Piéu kién ban dau:

Water weight %

3
- 10.000 &1 kN/m

[ Cavitation cut-off

=] KN/me

ok | Cancel | Help | |
— -
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PLAXIS 8.2
KD-procedure ®)
EM-weight : 1.000 >
Cluster Material CIZR PCP KD ﬁ]
|
1 Mz YA AfFS 0.455 ‘_J
2 MC M4 M 0,455
5 M M M 0.577
4 s M M 0,577
=] Mz TP AfES 0.485
3 M- Rt Kl n sas el
[0]4 Cancel Help

Calculations : Nhap chudt vao bi€u tugng Calculation. = Xuat hién hdp thoai :
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PLAXIS 8.2
Plaxiz 8.2 Input 3]
@ Do ol wank to save changes o <Bai 6= ¢
Save as... | | |
@ @
i 13 17 z
Y ] ] L]
i} 16 20 11
L] [+] 2] L]
i 115 J AL 9
& 14 15 *
1] 7
®
24
o ] @
4 22 =)
Ft
21
-1 & ]
il x 1

XuA't hién hdp thoai dudi day :
Tié€n hanh khai bdo cho cdc trudng hgp phase :
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PLAXIS 8.2
& Plaxis 8.2 Calculations - Bai 6.plx
File Edit “iew Calculate Help
+ ++
iy = Caloulate. .
++ +
General ]Earameters ] Multipliers ] Preview ]
Phase Calculation type
Murmber [ 1D, 1 |Plastic ﬂ
Stark from phase: |D - Initial phase ﬂ advanced
Log info Comments
Parameters
E. Mext | a Insert | E; Delete. .. |
Identification Phase no, Skark from | Caloulation | Loading input | Tirne | Waker | Fir
Initial phase 0 0 Mia MiA 0.00.. 0 0
= =Phase 1= 1 0 Plastic Staged construction 0.00... 1
@ >
1 i
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PLAXIS 8.2

i Plaxiz 8.2 Calculations - Bai 6.plx

File Edit “iew Calculate Help

E P

N b, ++++
[ L ik = | o == Calculate...
Input  Output Curses — ++ o+

General lEarameters ] MMultipliers ] Preview ]

Phase Calculation bvpe
Number | 1D 2 |Plastic ﬂ
Skart from phase: |1 - «<Phase 1= ﬂ Advanced
Log info Comments
Parameters
E. exk | E. Inzert | E; Delete...
Identification | Phase no. | Skark from | Calculation | Loading input | Time | Wiater | Fir
Initial phase i} i} T A MiA 000, ] ]
= =Phase 1= 1 a Plastic Staged conskruction 0.00... 1
<Phase 2= z 1 Plastic Staged construction 0.00 ... 1

# Plaxis 8.2 Calculations - Bai B.plx

il Edit Wiew Calculate Help

+ ++
= 3 + 4+

ﬁ Eﬁ Lk = Hd Ko = Calculate. .
Input  Output Cuorues — ++ o+

General Parameters ]Multipliers] Preview]

Control parameters
Additional Steps:  [E5] - v Reset displacements to zero

= I~ Ignore undrained behaviour
v Delete intermediate steps
Tterative procedure Loading input
& Standard setting i Staged construction
£ Manual setting Tatal multipliers

" Incremental multipliers Advanced...

Time inkerval ; 0.0000 % day
Estimated end time : &l day Define. ..

Ef- et | & Insert | E;Delete...|

Identification Phase no. Skatt From | Calculation | Loading input | Tirne: | Wi aber | Fir
Initial phase a a MIA MjA 0.00... a u]

= <Phase 1> 1 i} Plastic Staged construction 000, 1

= -Phase 2> z 1 Plastic Staged construction 000, 1
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PLAXIS 8.2

L L
k] 13 17 2

L L L
10 16 20 11

L L L

8 ) (55 12 E
ol 14 16 |

Nhap chudt vao Output dé ti€n hanh gidi bai téan.
K&t qud bai todn s& dugc xudt ra man hinh.
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PLAXIS 8.2

BAI TOAN 4

Piy 12 bai todn miu d€ phan tich gidi quyét cic trudng hop lién quan dén hd dao vach
chong...

2.1 S¢ @6 hinh hoc ctia bai toan miu

5 kN/m*/m 5 KN/ofm
Strut

¢1r1r+ 1HF++

19 Clay to be excavated Clay

7 N

10

10

- Dia chat: Pugc chia 1am hai 16p : Lép 1 bun sét (clay), 16p 2: cét (sand)
- Cir (diaphragm wall) déng hai hang cdch nhau 30m, chiéu dai cir 30m.
- G bén trén bé mit dat dao v& phia hai hang cir ¢6 tai phan b8 déu.

- Dé& chong chuyén vi dau cir khi thi cong hd dao ngudi ta ding thanh chdng giita hai hang
ctt cadch mit dat Im (cdch dau cir 1m).

2.2 Cac giai doan thi cong nhu sau

1. Thi cdng hai hang clt d&n cao trinh thi€t k€.

2. DPaolép datsét (day 2 m)

3. Thi cong thanh chéng

4. Ti€p tuc dao 16p da't d€n @6 sdu 10m (k€ tir mit di't ty nhién)

5. Thi cong dao hét 16p dat sét (d€n I6p dat cat).

2.3 Trinh ty gidi quy&t bai toan

Muc dich: Xay dung so d6 tinh va phan tich @ng vdi tirng giai doan thi cong khic nhau.

Trinh ty nhu sau
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PLAXIS 8.2

A. Modul INPUT

Buée 1: X4c dinh cdc thong tin chung clia bai todn (General setting) bao gbm

- Tén du 4n, cong trinh, bai todn....

- Loai md hinh (dang phén tich)

- Céc thong sd vé kich thudc, don vi, khong gian 1am viéc (geometry dimension)...

General settings |

Fraject l Dimensians ]

Project General

Filename <MoMame > IModel Plane strain hd

Directory i Elements |15-MNode hd
Title Eai 2

Comments Acceleration

=

Gravity angle : -90° 1

[ set as defaul:

et | [0]4 | Cancel | Help |

(Hinh 1: xdc ldp cdc thong tin chung ddu vao)

x]

General settings

Project  Dimensions l

Units Geomekry dimensions

Length  |m - Left : 0,000 sl m
Farce kM - Right ;45 =
Time day - Boktom ;0,000 =

Top : 40,000 >l m

Grid
Skress kr\.l,l'm2 Spacing 1.000 = m
) E
Weights  kM/m Mumber of intervals |1 >
[ set as defaul

(o4 Cancel Help

(Hinh 2: xdc ldp cdc théng tin chung ddu vao)
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PLAXIS 8.2

Nhan xét: Do Cong trinh ¢6 dang ddi xitng, nén trong sd dd tinh chi cin thé hién mot nia
ciia mit phang tinh todn.

Buéc 2: Xay dung s d6 tinh (Geometry contour, layers and structure)

Budc 2.1 vé bién bai toan.

Click chuot trai vao bi€u tugng geometry line

Di chuyén con tré d&n toa @6 (0;0) click chudt trdi, sau d6 di chuyén dén cic toa do
(45;0) , (45,40), (0,40) mdi 1an di chuyén dén cdc toa do trén click chudt trdi d€ vé cdc
dudng bién clia bai todn. Cudi cling di chuyén chudt d&n toa dd (0,0) click nit trdi chudt
trdi d€ khép kin bién bai todn. Ti€p theo click nit phai chudt dé€ két thic phan vé bién
ctia bai todn (Hinh 3).

Ghi chi: c6 thé nhap toa do tryc ti€p trén dong point on geometry line.

e

=

[=]

[=]
1

30,00

20,00

10.00

Chia mit phdng hinh hoc thanh hai 16p (16p dat): Ti€p tuc chon bi€u tudng geometry line.
Pua con trd dén toa do (0;20) click nit trdi va ti€p tuc di chuyén con trd dén toa do
(45;20) click niit trai, click nit phai d€ k&t thic 1énh vé& Iic nay mit phdng dugc chia 1am
hai phan nhu (Hinh 04)

Budéc 2.2: V& k&t cau tudng cir.

Click vao biéu tugng Plate
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- Di chuyén con trd d&n toa do (30;40) click chudt trdi, ti€p tuc di chuyén xuéng 30m toa
dd (30, 10) va click chudt trdi. Click chuot phai d€ két thic 1énh vé.

- Chia 16p giai doan dao dat: Click bi€u tugng geometry line. Di chuyén con trd dén toa do
(30;38) ngay vi tri tudng cir click chudt, ti€p tuc di chuyén con trd sang phai 15m (45,38)
va click chudt. Ti€p tuc di chuyén dén toa d6 (45;30) click chudt trdi. Click chuot phai dé
k&t thic 1énh vé.

£ Plaxis B.2 Input - bai 02-tieu luan. plx*
File Edit Yiew Geometry Loads Materials Mesh  Initial  Help

kaut Curwzs Eﬁ & EI q % \ 0

+

— z o0 =i
N | % ﬁ_i} —a o—] O D %}_ i m l‘mI% o_if: lB i _ng_ B B = mnbEon
-20.00 -10.00 0.00 10.00 20,00 30,00 40,00 50,00 60,00 70,00

40,00

30,00

20,00

10.00

Faint ot gearmatmy line :

Pixels | 617 x & Units : 62,091 = 45,114 m

(Hinh 4)

Budc 2.3 Tao mit phan gF j]\cho k&t cAu (Interface)
- Click biéu tugng b= hoic chon Interfaces tit Geometry menu.

- Di chuyén con tré d&n dinh cla tudng cir (30;40) click chuot trai. Ti€p tuc di chuyén con
tré dén chan tudng ctr (30; 10), click chuot trdi. Ti€p tuc di chuyén Ién dinh tudng cir
(30;40) click trdi chudt. Cudi ciing click phai chudt hoic nhan phim Esc d€ két thic 1énh.

Buéc 2.4 V& thanh chdng.
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- Click biéu tugng Fixed and anchor o

- Di chuyén con tré dén vi tri toa d6 (30;39) click chuot trdi. Mot clra s6 properties xuit
hién, nhip gid tri 15 vao equipvalent length. (15m 13 gid tri mot ni¥a chiéu dai thanh
chdng).

Buéc 2.5 Gan tai phan bo. Click biéu tuong Distributed load-load system A. di chuyén con trd
dén vi tri (23;40) click chuot, di chuyén con trd sang phai va click vao toa do (28;40), click
chuot. Click vao slection t6l va nhap dip vao distributed load and select va chon Distributed
load (systemA), nhap gid tri -SKN/m?2.

Budc 2.5 Gan di¢u kién bién.

(]

Nhap vao bi€u tugng Standard fixility

£ Plaxis B.2 Input - bai 02-tieu luan. plx*
File Edit %iew Geometry Loads Materials Mesh  Initial  Help

N+ O OFMEEALL Ek 3 8 s

-20.00 -10.00 0.00 10,00 20,00 30,00 40,00 50,00 &0.00 70,00

40,00

30,00

20,00

10,00

0.00

Paoint number and coordinates :

Pixels | 237 x 108 Uniks ¢ 6,000 % 30,000 m Current selection | None

(Hinh 5)

Budéc 3 Khai bdo cac thong s vat liéu (Material properties)

3.1 Khai bdo va gan dia chat
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- Click vao Material sets, chon Soil & Interfaces - = chon new ctta s6 sau (hinh 6) xuat
hién: Nhap cdc thong s6 vao cdc tab General, parameters, interfaces.

- Lan ludt x4c 1ap cho cdc loai di't dya theo cdc thong s6 c6 sin.

b

- Sau khi xdc 1ap xong cdc thong s6 clia tirng loai dat (Clay, sand), Drag chudt vao “clay’
hay “sand” dua vao phan cda I6p dat.

Mohr-Coulomb - =<MoMame =

General ]Parameters ] Interfaces ]

Material Set zeneral properties

Yonsat 10,000 kjm?
Teagt 10,000 kijm

Identification:

Material model: |Mu:uhr-Cu:qu|:|mI:|

[
[

MMaterial bvpe: |Drained

Zomments Permeability

k, 0,000 myday
k! 0,000 myday

Advanced...

Mexk | 2k, | Zancel | Help |

(Hinh 6).

3.1 Khai bdo diic tinh vat liéu tudng cir , thanh chong va gan thudc tinh.
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Tuong ty nhu khai bdo dia chat

- Click vao Material sets, chon Plate cho vat li€u tudng clt, Anchor cho vat li€u thanh

-
chong.
-20.00 -10.00 0.00 10.00 20.00 30.00 +40.00 50.00 60.00 70.00

40.00

30,00

20,00

10.00

2
=]
=1

Budc 4 : Tao luéi tinh toan

Trén thanh cOng cu, vao muc Mesh\Global coarseness hodc chon biéu tugng % dé tao lugi
tinh todn sau d6 chon update (hinh 7)

& Plaxis B.2 Output - [View Generated Mesh] =3
ﬁ File Edit View Geometry window  Help - 8 X

S oy 3 i i A
c:; & =N Elf -E_,-"' % | J == Update
-10.00 000 10.00 20,00 30,00 40.00 50,00 G000
PRI A T I T T TV T AV (VN A AN (VA AV O B I A AN OO
40,00 |
— Iit I
= |
30,00
— il
= |
E |
20,00 |
— I tl
= | |
1000
= | |
0.00
7 & ++ +F +F +F ++ +F +F +
- (Hinh 07)
Connectivities

(59,900, 23.700) Plame strain
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Buéc 5: Xdc lap diéu kién ban dau. (Initial Conditions)

Diéu kién ban dau & day 12 muc nudc ngdm, 4p lvc nuSc 16 rdng, 4p luc nude lwn bién clia
bai todn...

- Click initial conditions phia trén thanh cdng cu. Clra s§ sau xuat hién

ater weight |

3
Tater 110,000 a1 kN/m

[ Cavitation cut-off

2l kN/me

0k | Cancel | Help |
(Hinh 8)

Chap nhin gid tri mic dinh = nhap OK - con tré xuit hién. Di chuyén con trd dén toa do
(0;38) click chuot, di chuyén ti€p con trd d&n toa do (45;38) click chudt, sau d6 nhan phim
Esc. Lic nay myc nu6c ngdm da dudc xdc dinh.

- Click vao biéu tugng generate Water pressure = click OK =2 click Update.

- Click vao biéu tugng @ © dé& khdi dong ch€ d6 Geometry configuration, trudc khi ty
sinh ng sudt ban diu trong dat (generate initial stresses)

++
- Dung bi€u tugng T aé tu sinh fng sudt ban dau trong dat, phép tu sinh lya chon bing

tinh todn KO-procedure (hé s 4p luc ngang clia dit § trang thdi nghi).
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PLAXIS 8.2
£ Plaxis B.2 Qutput - [View Initial soil stresses] (X
EFile Edit View Geometry Stresses  indow  Help - 8 %
- - & D/‘ ﬂ-ﬁ. % |Principal directions | == Update
-10.00 0.00 10.00 20000 30000 40.00 50.00 E0.00
coa b b e b b b b b b by b by b Lo a b a b i 1
40007 |
] | I } BB l
- Py ok, B ok *+4|-+*+P‘1
— ' 2 2 4:|_+ popt 1';:
. i R T
. e
E It Jir H ﬁﬁ#ﬁ%'
] P Tl
— | T T—r T 1 T 1l i
. T JF ‘i[t:i jﬁ it
E | H- i
10,00 — 1 _:}»—:_ — k
- RS = R
= RANELES aRaEN A 55 n S
Effective stresses
Extreme effective principal stress -373,83 khjm £

(56,100, 26,900}

- Click Update.

B. MODUL CALCULATION

Buéc 6: Giai bai toan (Calculation)

- Nhap vao biéu tuong calculation dé gidi bai todn.

Cita s6 sau xuét hién (Hinh 10):

Luc nay xdc lap céc bai toan theo tirng giai doan thi cong (staged construction).
6.1. Phase 1

- Gilr nguyén cdc gid tri mdc dinh. Chon Staged construction trong loading put (tab
parameter).

- Click <Define>, clra s6 Staged Construction xuit hién.

- Kich hoat “tudng cit” , kich hoat tdi phan bd bing cédch click con trd vao cdc ddi tugng
trén sau do6 click Update.

6.2. Phase 2 (DPao 16p dat thd nhat)
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- Click ntt next Phase 2 xuAt hién.
- Click Define trong tab parameter.

- Click vao 16p dat thit nha't phia bén phai dé bd 16p dat thit nha't (hinh 11):

& Plaxis 8.2 Calculations - bai 02 -tieu luan. plx
J File Edit View Calculate Help

Input  Output G

+ ++
= | trit == Calculate. ..
++ 4

General IEarameters I Multipliers I Preview I

~Phase Calculation type
Number [ 1D, |1 IPIastic ;I
Start From phase: ID - Initial phase ;I Advanced |
~Loginfa —Comment:

Parareters |
ﬁ.Next | alnsert | &Delete... I

Identification | Fhase na, | Start From | Calculation | Loading input | Time | Waker | Fir
Initial phase i} o MiA A 0.00... i} i}
= <Phase 13 1 o Flastic Staged construction 0.00 ... i}

|A
%

[ 7
(Hinh 10)

-20,00 -10.00 0,00 10.00 20,00 30,00 40,00 50.00 60,00 70,00

p b b b e beeo e b b v b b B b b e B e b i L
40,00
30,00
20,00
10,005
0.00 o

aink rumber and coordinates ;

cels 1 623 % 115 |Units ! 63,000 % 29.000 m Current selection ! Clusters |

(Hinh 11).
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6.3. Phase 3. Lip thanh chong

- Click ntt next Phase 3 xuat hién.

- Click Define trong tab parameter.
- Kich hoat thanh chdng.--> update
6.4. Phase 4 (Pao I6p ddt thi 02)

6.5 Phase 5 (dao I6p dat thit 03)

---=> Calculate

§ Plaxis B.2 Calculations - bai 02-tieu luan. plx

File Edit %iew Calculate Help

B P e @ & -
++

Input  Outpur Curyes

++
T == Output... L
i

General ]Earameters ] Multipliers ] Presvien ]

Phase Calculation bype

Number /1. |5 [<Phase 53 |Plastic |
Start from phase: |4 - =Phase 4= j Adwanced
Log info Camments

Prescribed ultimate state Fully reached

Parameters
ﬁ.Next | E,Insert | E;Delete...|

Identification Phase no. Skatt From | Calculation | Loading input | Tirme: | W ater | Fir
Initial phase 0 0 MiA j A 0.00... ] 0
( “<Phase 1= 1 0 Plaskic Staged construction 0.00.. 1 1
( <Phase 2> 2 1 Plaskic Staged conskruction 0.00.. 2 3
( <Phase 3= ) 2 Plaskic Staged conskruction 0.00.. 3 7
4’ <Phase 4> 4 i) Plastic Staged conskruction 0.00... 4 9
V’ <Fhase 5= 5 4 Plastic Staged construction 0.00... 5 16
< >
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C. MODUL OUTPUT (xuat k&t qua)
Budéc 7

- Click oUTPUT

Mu6n xem két qua phase nao thi dinh ddu va Click OUTPUT.

Vi du xem két qua Phase 5:

§# Plaxis B.2 Output - [bai 02-tieu luan.028] M=
EFile Edit View Geometry Deformations Stresses  wWindow  Help - O %

EEE e ma o a 7aiFH L] =

Input Calz Curuesz

20100 -10.00 0.00 10100 20.00 30.00 40,00 50,00 £0.00
Ll b b b b b b b b b b b P b B by Py Ba g1
40.00 . Al
] || e :
- | o
30.00 i
20,00 o
— i .
— | ¥
= | {1 |
10.00 o 5
- 1 #
— ++ -+ End + ++ ++ End
Deformed Mesh
Extreme total displacement 94.73%10 -3 m
{displacements scaled up 20,00 kimes)

(66,600, 25,200) Plane strain

(chuyén vi toan phin)
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PLAXIS 8.2
§& Plaxis B.2 Output - [bai 02-tieu luan.028 - Plate forces/displacements] (X
EFiIe Edit Wiew Deformations Forces Window Help - 8 %
= B iE
Eems oo/ HPI -]
10000 20.00 30.00 40.00 50.00 G0.00
PR T T T T T T T T T T T T T T T T I T T T T
40.00
30,00
20000
10000
Bending moments
Extreme bending moment -1,35%10 3 kkm/m

{60,900 , 15,000

§& Plaxis B.2 Output - [bai 02-tieu luan.028]

ﬁ File Edit Wiew Geometry Deformations Stresses  Window Help - 8 X
B B Iy & P A A % |Principal diections = |
Input Calc  Curves — [ .i"'d-. =
J.00 -10.00 0.00 10.00 20000 30.00 40.00 50000 £0.00

40.& | | Aml S -
- I . i e | ]
] . ' 0 4 L S f
E I e ’
. + i

. ++ ﬁ I+l

||||||
*
=,
-
s

-

_'_
ﬁ'—k
A

-t
i

_‘
[
=

[EEEEE A

i

=
=]
=]

il

|||
Tt

T HH S INIAE S o NS s
P T T AT
Total stresses
Extreme total principal stress -739.09 khim 2

{66,600 , 19,900)
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C6 thé xem k&t qua (itng sudt trong dat, dp luc nudc 16 réng, chuyén vi..) dudi dang text
hoic giao dién dd hoa..vao cdc trinh don thudc modul OUTPUT.
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Bai 5:

20m

load

footing

40m

Geometry of a circular footing on a sand layer

Khéi dong PLAXIS — PLAXIS INPUT
Chon bai todn mdi — New project

Create/Open project

[:hplaxishE warnplestyd] . pls
[:hplasishE wampleshLezson 1.ply
[:AplasishE wampleshLezson 1hpls

Nhap nit OK
Khai bdo tén bai todn , ty dé bai todn , dang phan tich , s6 niit cho mdi phan ti
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General zsettings

15-Mode

|V [un cua mang hink tron tren nen cat

Nhap vao niat Next , khai bdo cdc kich thuc , nhdp OK
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General zettings

Dung biéu tugng

dé tao dang hinh hoc ctia bai todn.
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=240 16U -1.8u IR} (K=} 1.60 240 3.0 410 450

4.00

3.20

240

160

0.a0

0.00

I
I
I
I
|
I
|
[
|
I
I
I
I
I
I
|
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
|
-
I
I
I
I
I
|
I
I
I
|
I
T
I
I
'

Dung ciy viét ndi diém 0 ( X=0, Y=0) d&n di€m 1 ( X=5, Y=0) rdi d&n di€m 2 ( X=5, Y=4)
dén di€ém 3 ( X=0, Y=4 ) r6i d&€n di€m 0 . Mudn dirng nhap phim phai chuot.

o

Duing bi€u tugng trén , Click d€ gan diéu kién bién clia bai todn
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= )|

%= ﬂ %

Dung biéu tugng d€ gan chuyén vi diing 1 don vi tir di€m 3 d€n di€m 4 ( X=1,4)

?

4t +t 4

% ; +F ++ %
Chon Material — Soil Interfaces — New va gin cdc gi4 tri vé cdc thong s6 clia dat
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M aterial sets

Nhap Next
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PLAXIS 8.2
Mohr-Coulomb - sand
General Farameters I Interfacesl
—Shffres —Strength
Eet:  [1.300E+04 ppypre? St [1.000 kN /e
¥ [nu) : |'13'3"3' w [phi) : |31.|:||:||:|
i [psi] - Im
—Alkernative
Gieg:  [5000.000 khy/m?
Ered: |1.?‘5IIIE+IZI4 KM A
Advanced. .. |
| Hext | Ok LCancel | Help |

]|

Nhap OK ,dung phim trdi chudt nhdp vao ving mudn gan vat liéu , chon SAND cudi cing dugc

hinh nhu sau:

o)

H

s

£ | biéu tugng phat sinh ludi tu dong hodc diing 1énh Mesh d€ ty dong phat sinh lu6i
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PLAXIS 8.2
Nhap OK va nhdp vao biéu tugng va chon ding nhu biéu tugng trén
Sau d6 nhap vao bi€u tugng gia st Ko nhu bang sau :

K0-procedure Ed L

EMweight : 1.000 —
Cluzter Matenal QChA FOP k.0
1 ML MR M A& 0485
akK Caricel Help

B T T L L e ¥ ¥ i

Nhap OK
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PLAXIS 8.2
I . , —~
Il 1: 11 +++++ ++++++:1||
.
I Ho4t ﬁﬁ++ - I

i = = = e e
== == == == ==

it
it
1

Effective stresses 5
FEutrarna affarhua mrimeinal obracs (B RR b e

Principal directions j

Plaxiz 7.2 Input |

@ Do you want to gave changes to <baihoc] > 7

Save az... |

[ [Eatiee]

Nhap Yes
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PLAXIS 8.2

Save As I
Save i |@ Examples j ﬁl

1 ex1.DTA (] Lesson 5.DTA
1 Lesson 1.0TA [ Lesson EDTA
1 Leszon 1h.DTA ﬁ exl

1 Lesson 2DTA ﬁ Lezson 1

1 Lesson 30TA ﬁ Lezson 1b
1 Lesson 4.DTA ﬁ Lesson 2

<] | 3

Project:

Thiz iz niot a Plaxiz project file

Save I
Sawe az bupe: IF'Ia:-:is project files [*.pla) j Cancel |

§# Plaxis 7.2 Calculations - baihoc.plx

Eile Edit “iew Calculate Help

o | B2 :a.|E||

Input | COutput

== Calculate...l

Curues

General |Earameters I Multipliers I

Flachc Mumber / 10.: |1 |<F'hase 13

Load adw. ultimate level j

—LCalculation type Phaze
|75tart from phaze: IEI - Initial phase j

—Comment |'L|:|g infi

Parameters |
B hest | &Y Insert | E;Delete...|

Identification I Fhaze no. I Start fraom I Calculation | Loading input | |
Initial phaze 0 0 M, M A, I
= :Phase 13 1 ] Flaztic: Toatal rmultipliers

| | i

Nhap Save va bit dau tinh
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2 Plaxis 7.2 Calculations - baihoc1.plx

Initial phase

= Phassl> 10 Peie Todmiipies

Nhap Define
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PLAXIS 8.2

24 Plaxis 7.2 Calculations - baihocl.plx

Initial phaze

= <Phasel> 10 P Todmdiges

+

+
+

Nhap vao bi€u tugng trén
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PLAXIS 8.2

! r !
T T

T

Connechivities

Vi dung phim trdi chudt nhap vao diém A ( dau géc trdi)

Nhap Update va Calculate
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! !
T T

! L i
T T

T

Deformed Mezh 5
E=treme total dizplacement 100.00510° m

[dizplacementz scaled up 2.00 times]

Xem bién dang ( Deformation — Total Displacement — Dang Arrows)
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PLAXIS 8.2
P S S |
£ 4+ + + + + + +++++++++++ ++ + + + + 4 o4 4+ 1
+ g g
I + + + ++++++++ + i =
. . + Hh Hoa
4 + + ++ ++ = + ++++
i 'I 1 L+ + + + + + + = il
I o
+ + i +
1 1—14- . . . . + ++++++++ g
_!; . 'l;_k-k . +++++ a ++ + 4+ 4+ i ++++
1 . |
4[4.; . koS 4 g .
ftt17+ + . L e *
_|L_ ";_t ++ L ++ 4 - ++ + +++
TT# T, * Ca e e e e -1
+ +
T-I‘-";"i_t -k+-_:++++++ +++++++++++++I+++++++++"
LTt #*++*++++++++++ ++++++I+ ++++ gy
I e e i
'1'-|‘-_!._t_ ++++ ++ a0 + + ++ +++
i L ey B E . s 0 |
']"t"t'+"f++++++++++++++++ by +++++++ ++++++
G I T T S SO 8 g e gy +
£ood g +++ LE o Gk g
T e P o+ JtLtaeatt e Ty 4 ot Ry L it
i + o+ 4 +++++++++++++++ +++++++++ + +H
s - ” Lt +++++++++++++++++++++ 1
+ i s oy +
. . - .. b ]
+ ., o+ + 0+ 5 b e ag
__+++ e + +++++ ol ++++ Lo + 1
o - + ++++++++++++ + +++++ +++++++
|"| ++ ++ ++ + ++++ + ++ +++ |"|
+ + iy
Ee +++ B ++ + + ++ +++++ R
+ +
: + + + + + T ++III+ . SRR
&+ o+ o+ - s o o o 1 B
TR SR e TR S S e e SR e e e e L
B — T

Total dizplacements 5
Futreme tatal disnlacerment 100 M0 m

Xem bién dang ( Deformation — Total Displacement — Dang Contour lines)
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T+ o+ +

+
+
+
+ + + +

++++ aF ar AF qF
+++++++++
HLgE s ot R R R L

+
e
+
at +++++++++++++
++++ tH 4+ 4 L+

Sk R

+ 1
ok o

+
+
+
+
o+ + ++ o+ oF

+
—+
+ +

+
+
+

Lo

+
+ +
+ + +
Lo
+ + + +
LT
+ 4+ + o+
+ + + o+
+ + + +

'
L

e et

L4+ +

+
+ + -

o+ + +

Total displacements 5
Extreme total displacement 10000107 m

Xem bién dang ( Deformation — Total Displacement — Dang shading)
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PLAXIS 8.2

+

1 !
T T

+ 4+ + + + + + +

! !
T T

I

Total displacements 5
E=treme total displacement 100.00<10° m

=

Xem két qua biing s6 vé chuyén vi biing cdch nhip vao biéu tugng bang
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F,: Plaxiz 7.2 Output - [bathoc1.035 - Soil element displacementz]

File Edit Deformations  Streszes

Geometry  Window  Help

el [ [ ] e
MNode * b Lk Ll Al Al
[] ] | (00w | pode) | pofe) | podmg
1 0.000¢ 0.000 0.000 0.000 0.000 0.000
2 0156 0.000 0.000 0,000 0.000 0,000
3 0313 0.000 0.000 0.000 0.000 0.000
4 0463 0.000 0.000 0.000 0.000 0.000
5 0000 0500 0.000 -2.329 0.000 -0.031
B 0000 | 0.333 0.000 1240 0.000 -0.022
7 0000 0167 0.000 0507 0.000 -0.011
5 0156 0167 0.121 -0.481 0573 -0.011
9 0313 0167 0.245 -0.470 1.771 -0.011
10 0156 | 0.333 0.243 1213 0.152 -0.022
11 0453 0662 1514 -3.386 0.865 -0.045
12 0308 0581 0.922 -2.914 0.143 -0.039
13 D464 = 0.414 0.902 -1 535 1,580 -0.030
14 0463 0167 0.342 -0.429 3655 -0.010
15 0313 0333 0.495 1183 0.718 -0.023
16 0156 0500 0.412 -2.333 -0.050 -0.032
17 0454 0.909 2,141 -6.002 £.574 -0.063
18 0303 | 0828 1.395 -5.521 2 265 -0.0852

Xem két qua biing s6 vé ng suit bing cdch nhap vao biéu tugng bing
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PLAXIS 8.2

ﬁ,’éFlaxis ¥.2 Dutput - [baihoc1.035 - Soil element total stresses]

Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

File Edit Deformations:  Streszes  Geometry  Window  Help
SRR L —
Cluster Sail Stress s N T T Ty T2 Status
Elerment |  Point ] ] | kM | e | kb | kN
1 1 1 0.034 0.583 -40.0496 -128.2748 -0.243 -41.064 Elastic
sand 2 0.0349 0.042 -47.948 -112.023 1.265 -48.050 Elastic
3 054k 0.042 -46.151 -103.2349 12.194 -45.078 Elastic
4 015k 0.334 -38.083 -119.195 3.347 -38.087 Elastic
5 015k 0166 -37.6AY -114.182 3.765 -38.076 Elastic
5 0.313 0166 -38.256 -112.948 7591 -37.778 Elastic
7 0.033 0.424 -40.97¢ -126.680 1.461 -41.005 Elastic
8 0.033 0.207 -37.986 -119.415 1.944 -38.207 Elastic
g 0.134 0.035 -47.410 -109.753 4.545 -47 455 Elastic
10 0.394 0.03%5 -47 515 -108.440 9676 =47 176 Elastic
11 0.394 0.207 -37.885 -114 642 10.6R3 -36.116 Elastic
12 0.194 0.424 -39.745 -121.6949 4.404 -39.3494 Elastic
o 13 1.332 0.544 -42.920 -94 720 19.854 -31.344 FLASTIC
sand 14 1.2493 0.038 -45.404 -98.573 16.586 -44. 543 Elastic
15 1.799 0.034 -43.943 -93 685 16.274 -43.024 Elastic
16 1.430 0312 -42.438 -95 642 17574 -34.622 Elastic
17 1.414 0.155 -43.740 -97.047 16.736 -40.141 Elastic
18 1576 0.155 -43.762 -95 368 16.66R -40.124 Elastic

Xem (tng sudt — Stress — Principale direction
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

2

Total stresses
Extreme total principal strezs -547.98 kM Am
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Bai 6

Y

Chon dang bai todn Plane strain , loai phan tr 6 Nodes

Tao hinh dang bai todn nhu hinh vé

Dung Material khai bdo dic trung dit, cif va neo
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Dung Mesh @€ tu dong chia ludi cdc phan tif
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2




Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Dung bi€u tugng dé€ gan 4p luc nudc

Water prezsure generation I_

—Eenerate by

= Groundwater calculation [steady state) [Ehange caniiguration,. . | -

—Eroundwater calculation

¥ | Standarnd seting s

] Wanual sstings LETinEn. I

ok | LCancel Help

Nhap OK

I i |
I
|
I ymilE I
I |
I I
—
e e e

Active pore pressures

Estreme active pore prezsune -387.04 kN.-"ITIE
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Nhap Update

Sau d6 chon bi€u tugng Geometry Configuration va nhdp vao phan ti cir va neo
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Sau d6 nhap vao bi€u tugng tinh ng sui't ban dau

‘|;|_-|- 4= Calculate |

K.0-procedure I
Etweight : 1000 —

Clusgter b aterial OCcR FOP K0

1 b N A 0.470
g C Mt M 0577
3 ML Mt M 0577
4 M Mt Mg 0577

ok Carncel Help

o S T T T N R

Chap nhan céc gia tri KO nhu bing trén va nhdp OK

GVC-ThS Bui Vin Chiing 79



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
I —r ..
||++ ++ ++* *+++* : ; -
B ++++ jlLEE e
I f1 T

+
TR

=
——r
.
e
_|_
e b
:
I

=}
|
5
o
j_r |
—f
1
i

1+
T
T

S o I S B T T
=T B [

it
1
i
1+

Effective stresses

E streme effective principal stress -365.04 kN.-"ITIE

Nhap Update

Bit ddu tinh todn . Chon Yes va Save
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

S Plagis 7.2 Calculations - thidu2_plx

Initial phaze

@ Phasel> 10 P Segedoonstucton

Pinh phase 1 1a dio di 1 phan di't ( Staged construction ) Sau d6 bAm Define
Sau khi gidi xong dudc k&t qua cho phase 1

Sau d6 dinh phase 2 1a dao thém 1 phan dat nita , gidi xong ta c6 k&t qua cho phase 2
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
— b
| |
| |
| 5 =
| (14
A |
| \ P
I! = — 1 |
s
| i |
I-\-\-JI
|
| B |
| |
| |
1 ++ +F ++ +F +F ++ +f

Deformed Mesh -
Extreme total displacernent 39,0510 m

[dizplacements scaled up 20.00 times]
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

GVC-ThS Bui Vin Chiing 83



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Bai7

: 20 |5 20 :
I I I

ultimate

initial AH 5
g N clay, oo 3
: 3

= peat

_—
initial pore pressure -—T T—- extra pore pressure in sand layer

Geometry of the river embankment subjected to a changing water level
Chon dang bai todn Plane strain , loai phan tir 6 Nodes

Tao hinh dang bai todn nhu hinh vé

Sau d6 vao Material nhap cdc thong s6 clia dat
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

{}":il:‘laxis .2 Dutput - [View Generated Mesh]
File Edit “iew Geomety [Ceformatons  Shesses: Window  Help

= Q _lf’“ &___‘E‘.l E I.-’-'-.rr-:uws j "'f'LlEdatel

0.00 20.00 000 G000 20.00
PR I T [T T T T YT T (ST T N [N N TN N TN [T T T YT T TN (NN S TN N N
— | B hl
] I il
. I |
0.0 e Hy Hy
= =y
Connechivities
[ \[-6.500 , 11.500] Plane strain [20]
Nhap Update
Nhap diéu kién ban dau
Wwater weight

Nhap OK

Gén muc nudc G cao dd 10 m
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

[EHErg e CaTELatimr..

Nhap OK
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

F’,: Plaxis 7.2 Output - [View pore preszuresz]

File Edit “iew Geometry Leformatiomn:

PLAXIS 8.2

Strezzez  Window  Help

!’% (e g Bs A A Frincipal directions - - Update I
Iinputl Calc | Curves = | .\ Q ] &-"'-F.l % | I = J
0.00 20.00 G0.00 Q0.00
| 1 | | | 1 | | | I | | | | | | 1 | | |
] S S L A R r—'++_l___,__ T T
n.oo | 58 = B i o e o i e e 1 =
Active pore pressures
Extreme active pore pressure -93.33 kM/m

[pressure = negative]

! I
Nh4p Update

Khi tré vé Window nhAp truc ti€p

GVC-ThS Bui Vian Chiing
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

{.}ﬂ Plaxiz 7.2 Calculations - thidu3_plx
File Edit ‘“iew Calculate Help

+ o+
= B2 By | 4+t L Calculate. |
Input | Output| Curues = | E | + i * i
General IEarametersI Multipliersl
—Calculation type Phaze
i Number /10 |1 |<Phase 1>
Load ady. ultirmate level j Start from phaze: IEI - Initial phase j

—Comment |'L|:|g infa

Parameters |
B Mext | &3 Inzert | E;Delete...|

| dentificatian | Phaze no. | Start Fram | Calculation | Laading input | |
|ritial phaze 0 0 M A, I I
= :Phase 13 1 ] Flaztic: Total multipliers

0] phase diu tién chap nhan bing trén , tai Multiplier gid tri SMweight = 1
Sau d6 Next dé chi dinh phase 2

Tai Phase 2 phan General khdng thay d6i , phan Parameters chon Reset displacements to zero

Chon Staged construction § phin Loading input
Nhap Define

Gan muc nuGc nhu hinh sau
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Sau d6 nhap vao bi€u tugng muc nude va gan muc nude & cao dd 10
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

V€& muyc nuGc tif cao d§ 15 sang 13 nhu sau

Chon I6p gitta nhu sau
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Dung phim phai chudt nhdp vao vung gita , chon

24 Groundwater head

Nhap vao bi€u tugng Generate water pressures

GVC-ThS Bui Vin Chiing 92



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

ﬁ'ﬁPlauis ¥.2 Output - [View pore pressures]

File Edit “iew Geometry [Deformation:  Streszes Window  Help

ﬁ | ke Evl EL _Ix’?‘ &ﬁl %l IF'rinu:ipaI directions j ol LlEl:IatEI

]
0.00 M 20.00 G0.00 0.00

4
(o
"+
+

0.00

Active pore pressures
Extreme active pore pressure -143.17 kM /mi
[pressure = negative]
| (48,500, 17.700) |

Nhap Update , Update

+ ++ 5. 0 , . <

++++| di€m xdc dinh dudng cong
+++

++  +

iz (S Calu:ulate...l- elect points] M=

File Edit “iew Geometry [Deformations Shesze:  ‘WwWindow  Help

ER 7 .
ok A e e
0.00 2000 000 G000
N [N T TN TN I N N T TN T T T T T T T [ T T [N TN T N YT N T T T T YT [N TN |
_ - L
| : sy
7] i . SN
— ! ! ! ! ! ! ! i ! ! ! i ! ! ! ! ! ! L
_ T E ; i o I N P P N P I T T e I I I
B I__'_ i _' i & | i i 1 i _ | ]
P + f

<
:\W\//\/\VM \V/\VN/!\V NN

NN NN 2NN



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Bai 8

The excavation is 20 m wide and 10 m deep. 15 m long concrete diaphragm walls of 0.35 m
thickness are used to retain the surrounding soil. Two rows of ground anchors are used at each wall
to support the walls. The upper anchor has a total length of 14.5 m and an inclination of 33.7° (2:3).
The lower anchor is 10 m long and is installed at an angle of 45°. The excavation is symmetric so

only one half of the problem needs to be modelled.
20 m

NN

Excavation supported by tie back walls

Chon dang bai todn Plane strain , loai phan tir 6 Nodes

Tao hinh dang bai todn nhu hinh vé
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
o i
2
L L d
b
|
- |
|l 1
i
: i ®e 15 |
EJE E'E‘l
: ® | |
| 18 ]! 1
| |.k_/—/_/d@qﬂ® |
PG 11 |
Ml
. E E 3

Sau dé nhip cédc thong so ciia dat, cif , neo va geotextile
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

]

@P\.‘l

@LAJ

17

e

)

—4 ~af-----—----—ad-----—af-------ad-----=1

S

5

. . L . .
- - >0 - - = &= - _ ——ar — ___uor

Diing Mesh d€ chia cdc phan ti

ﬁ&Plaxis 7.2 Output - [Yiew Generated Mezh]
File Edt “ew Geomety [Ceformations Sheszes: Window  Help

Ll I A g
b | e | & m | B | @ A A i | Update |
IIn]:vﬂ Calc Curuesz I‘T—_ﬁ?l e\ IEK [] &"'-.l %l I e J
-0.00 -20.00 0.00 20.00 0,00 G000
AN T T N O O O T N O O O T O O O O N O O O O O N N O O O N O O O N O T N OO O

2000 | [ [ |

- : |

—] I
000 | |

Connectlivities
[ [28.900 , 17.800) Flane strain [20] | |

Tai nhitng viing c6 ing suat tap trung c6 thé chia day hon , sau khi nhadp Update c6 thé chon
phan tif Geotextile hoic phin cudi clia cif ding 1énh Refine line trong menu Mesh
Nhép diéu kién ban dau ( Initial conditions )
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Wwater weight

Gan muc nudc & cao dd 17 m

PAu tién c4c k&t cAu khong hoat dong cho nén nhap vio cic phan tk cir , neo nhu sau
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

@0 |+++

3.00 10.00 1:5.00 20.00

K0-procedure |

Ehdweight ; 1.000 -

Cluzter b aterial OCR FOP K0 ﬂ

1 MC N A N 0.441

z MC M2, N4 0515

3 MC M, N 0.500

4 MC M2, M2, 0.515

5 MC N2, N2, 0.515

B MC N2, N/, 0.515 |
Ok, Cancel Help I

Nhép OK

f._'ﬁl'fl:"laxis 7.2 Dutput - [View Imitial zoil stresses]

File Edit “iew Geometry LCeformaton:  Streszezx  Window  Help

!ﬁ ﬁ”‘“ ! Bs A A Prinzipal directions - el Update I
I]-:nput | Calz | Curves = | .\ {i [] &-"ﬂ-.l % | I : J
-20.00 0.00 30.00 60,00
| ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] ] | ] ] | ]
— It :L ’;::H:: I-+ L ol g
£ 1 KEE
— bt P+,
il gy
_ gl '
0.00 | :_t ."'i.:',.: ;
Effective stresses 5
Extreme effective principal stress -333.98 kMN/m
M 123.300 . 2.0901 I
Nhap Update
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Plaxis 7.2 Input

i)

_seveas | [ ve ]

Nhap Yes va Save
Bit ddu dinh c4c Phase

Phase 1 : Chi ¢6 tudng , dit bén phdi trong 3 m
Tai Loading Input chon Staged construction

88 Playiz 7.2 Calculations - thidud_plx

|ritial phaze

= <Phese> 10 Pl Stegedoonstuctn

Nhap Define
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Chon tudng va b dat nhu hinh trén

Fi| e caute. |

Chon di€m d€ khao sat va tinh todn
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

S Plagis 7.2 Output - [Select pointz]

WEformatiots: Sl

Nhap Update va tinh todn
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
\ ______________________ il
N '
i(f
< II SaiE i
lH—— i
e +r = +F +F +F +r -+

Deformed Mezh 5
E=treme total displacement 251310 m

[displacements scaled up 100,00 timesz]

Trd vé va dinh cho Phase 2
Phase 2 : Thém neo 1 lam viéc va neo @ng suat trudc c6 gia tri tng sudt trude 1a 120 KN/m

Nhap vao thanh neo 1
Nhap 2 1an vao thanh neo , chon Adjust pre-stress force , nhap gié tri 120 KN/m va OK
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2

1= + +F +F =

+ ++

Deformed Mesh 5
Extreme total displacement 2523107 m

[dizplacements zcaled up 50,00 times]

binh Phase 3:

Muc nuéc ngdm & cao d6 17 m

bat dao thém 4 m nita.

Bién trdi c6 cot 4p 17 m, 3 bi€n con lai dong.
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Water pressure generation

GVC-ThS Bui Vin Chiing 108



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2

Active groundwater head
E streme groundwater head 1700 m

Phase 4 : Thém neo thit 2 ¢6 gid tri ¢ng suat trude 12 200 KN/m

GVC-ThS Bui Vian Chiing
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2

N

=

S

Deformed Mezh 5
E =treme total displacement 37,1210 m

[dizplacements scaled up 50.00 tmes]

Phase 5 : B4 thém 1 16p dat thit 3
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
I —\ ______________________
; J,i \J\ m \,\H | ; _____________________
N >

Deformed Mezh 5
E=treme total displacement 77.24*10° m

[dizplacements scaled up 20.00 timez)
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— Khoa Ky Thudt Xay Dung — DH Bdach Khoa TP HCM

Phong Tinh Todn Co Hoc

PLAXIS 8.2

L I_||r__|l o “ﬁ_ - A " —
Rt s 3
. +|TLnMTL AT

al sthr
I

ipal stress -459.07 kN/m?

al

E streme tak

112
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Bai9

TN SSIRIRSSSINSSSY, s

Situation of a road embankment on soft soil

Chon dang bai toan Plane strain , loai phan tir 6 Nodes

Tao hinh dang bai todn va gdn céc 16p dat nhu hinh vé

Dung 1énh Mesh dé tu dong chia cac phan t

Nhap diéu kién ban diu

G4n muc nudc ngam va dong cdc bién c6 két
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

ral

Dung bi€u tugng nay dé€ tinh todn 4p lyc nuSc ban dau

S Plagis 7.2 Dutput - [View pore pressures]

[ ErarmatiarE:

A

Nhap Update

Chuyén sang tinh tng suit ban dau
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
K.0-procedure |
EMweight : 1.000 —

Cluzter b aterial QCH POP k.0

1 C M A, [ R 0.593
2 C M i, [ P 0.653
3 [ M i, M 0.500
4 b M A, M4 0.500

File Edit “iew Geometry [Deformation:  Streszes Window  Help
= | = _lx"“ &_ﬁ‘.l % IF"rinu:ipaI diections ¥ | - Update I
-10.00 0.00 10.00 20.00 20.00 0.00 S0.00
NI [ T T T T T T T T T T W I O U O O
10.00 —
] o TEa
— o == == == o= o o == o S
] I .
= It : hi
: | II- 13 1) + [ 1) 1) [ 1) + [ 1) + I-I |
= I ERE |
0.00 7 j-_{—t—p T —FF_-[_—FFj—l—'Fj—FFj_—l—i- T —FF_-[_—I—'Fj—I—'Fj—I—i-I::F;I:_‘:F'i
[ S I S [ S I e I e S [ S I e S S I S I e S e S [ S e S S =
Effective stresses 5
E streme effective principal stress -23.00 kM /m
! | | I
Nhap Update

== Calculate

X4c dinh cac phase tinh todn

Phase 1 :
Plastic
Staged construction
Define : Mot phan dudng dudc dip

Phase 2 :
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Consolidation
Thoi gian 1a 200 ngay

Phase 3:
Plastic
Staged construction
Define : Pudng dugc dip hét

Phase 4:
Consolidation

Minimum pore pressure 1 kN/m*

K&t qua dudc nhu sau :

&4 Plagis 7.2 Output - [vd5.027]
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

B Plaxis 7.2 Output - [vd5.027]

% File Edit “iew Geometry Deformations  Streszes  Window  Help

= iz = _l/z &_ﬂ_‘?‘. % IF'rinu:ipaI directions j

20.00 0.00 20.00 00,00

L v v o o b oo b o o by o b o by oy oy g
. | hl
+ L L s @ . I
m |T|_ ++ ++ oo |
_ I 7 ; |
0.00 j_ﬂ— I‘|E!:1:‘j4_—ﬂ‘ -I—F"-I—l-"‘-l—l—-l—l—-l—l—-l—l——l—l——l—l——l—l—ﬁ

Excess pore pressures 5
Extreme excess pore pressure -21 265107 kM m

[prezsure = neqgative]
f 15300, 0.779) |

Conbour lines

pem || pe ittt - » A
Irnpl.ll: Calc Cuuc-s E? {i _If?l &-"FF. E

-10.00 0.00 10.00 20.00 30.00 S0.00 50.00
PR T NV T T O T T O T I I [V A I
10.00
= =
—_ _'__"‘--.-_‘_
= ===y
Excess pore pressures 5
E=treme excess pare pressure -805. 76107 kM./m
[preszure = negative]
[ [-13.600, 0.175) |
e

GVC-ThS Bui Vin Chiing 117



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
ﬁ,'-:'Plaxis 7.2 Output - [vd5.027]
% File Edit “iew Geometry Deformations  Streszezx  Window  Help _|5’|5|
o | = Y TR
IIT'IPU'C CUTUE‘.— E’ é & ji_i &-.-‘ % -Il‘ll:lj"l-
-10.00 0.00 10,00 20.00 20.00 0,00 S0.00
AN T [N T T O T T T T T [ I O I [V O I
10.00 kM Am]
] 0100
— -0.250
] | -0.400
— -0.550
_ | -0.700
0.00 — -0.850

Excesz pore pressures

Extreme excess pore prezsure -805. 7610 3 kl‘\la’m

[prezsure = neqgative]

% File Edit “iew Geomety Deformations Streszes  Window  Help _||5’|i|
= E N e g A A Wolume contours
![npl.lt Cal: | Curves | = {i | | &-"'-Fll % | i Ll
0.00 10.00 20.00 20.00 00,00 S0.00
T T T T T T T T T T T T T T T N (N AN
10.00 — [
] B -1.500
_ E: 0750
. g | H: 0000
T B hl K. 0750
_ : .-i“ ) M: 1.500
] | f m______:___,;r_‘,.r \\/ | | [ 2250
0.00 7 j_tﬂ:»-ﬂ_._k-n—uga—u-{lk M-I—l—-l—l—-l—l—-l—i—j_t
Yolume strainz
Extreme wolurne strain 2,49 &
[ [5.620 , 0.041) | |

Dé€ phan tich 6n dinh c6 thé thém cdc phase 5, 6, 7 nhu sau

Phase 5 dugc thém vao gilta phase 1 va 2 bing 1é€nh Insert
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phase 5 dugc dinh nghia nhu sau:
Plastic
Load adv number of steps
Parameter  Additional steps is set to 30
Reset Displacement to zero options
Phi-c reduction
Define
Msf =0.1

Phase 6 dugc thém vao giita phase 3 va 4 bing 1&énh Insert
Phase 6 dugc dinh nghia nhu sau:

Plastic

Load adv number of steps

Parameter  Additional steps is set to 30

Reset Displacement to zero options

Phi-c reduction

Define

Mst=0.1

Phase 7 dudc thém vao biing 1énh Next
Phase 7 dugc dinh nghia nhu sau:
Plastic
Load adv number of steps
Parameter  Additional steps is set to 30
Reset Displacement to zero options
Phi-c reduction
Define
Msf =0.1
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2

open T

Look in: I‘a exB DTA j | | ﬁl |
I -
; 5. .
| 4 3
LI 2
0x 1
Phase | Calc. lupe | Load input :l
<Phaze 5> Plastic Phifc reduction
<Phaze Z» Conzolidation IIkirnate tirne
<Phaze 3 Plaztic: Staged construction
<Phaze B Plazhc Phifz reduction
<Phaze 4 Conzalidation Minirum paore prezsun
<Phaze 7> Plaztic Phifc reduction -
1] | »
Project: IEHE | Open I
Files of type: | Plasis project fles [*plx) =] Cancel |

K&t qua phan tich 8n dinh nhu sau :

i Plaxis 7.2 Output - [ex5.119]

Shezzez Window Help

% File Edit “iew Geomety Deformations

Calc

(=

&Y 57

&_Ff".ll E | I.-’-‘-.rr-:uws

[

“mxw;ahﬂ*’ﬁ/”’

i s T e e e

- mm oy —y = e =T - x -

[6.100,12.200)

Plane strain [20]
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

§# Plaxis 7.2 Output - [ex5.119]

% File Edit “iew Geometry Deformations  Streszez:  Window  Help _|E'|£|

'E{ | _|»-”;‘ &___’El % | Shadings

Calz

Input Curuzs

[rm]

42500
35.000
27.500
20.000
12.500
5.000
-2.500

[ |[2.'| 40, 12200 Plane shain [20]

% File Edit “iew Geomety Deformations: Sheszes Window  Help - ||5I |£|
¥ 51':;"_.‘-‘ frof ] B +] A A Contour ines
ﬁ Calc | Curves E? e\ {Ek | | 'E-"-.l E | Gl

[m]
0.000

15.000
: 30.000
45,000

SN
M e
\\k\ e

F T m m

[ |[-EI.1 B3 .-0511) Plane strain [20]
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Bai 10

200
I

7%

-10.0m

120m T

72

feap clay layer

-17om T

-220m

Geometry of the tunnel project with an indication of the soil layers

Chon dang bai toan Plane strain , loai phan tir 6 Nodes

Tao hinh dang bai todn va gdn céc 16p dat nhu hinh vé

o
. "
L S . I
7 4
i . JI
g 3
L S . J
I - 2
L . I
0. B

Tao hinh dang Tunnel biing cidch nhdp vao biu tugng tunnel
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Tunnel shape

Chon Half Tunnel — Right Half
\

24 Tunnel deszigner

O] OlCH BB

=

¥ | Homegeneaus [ihg

Sau d6 bAm phim Enter 1am thém mot 14n nita giong nhu bing trén

GVC-ThS Bui Vin Chiing 123



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

& Tunnel deszigner

_I SpmEdTE e

2

¥ | Hempgeresuz (inihg

Nhap OK va tai man hinh chinh gdn Tunnel ta c6 dugc hinh nhu sau:
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
:w'\E ‘5
S
"
L . ]
7 4
L L
g8 3
‘ .
2.
L . ]
0. . 1

Gén vat liéu dat, tunnel
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
:y»'\B '5
- 5
-
L . ]
7 4
L4 )
g 3
* .
2.

Gén diéu kién bién
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
et
S
I I
Al |l
o i
o
L L]
B .
Ik
I
I":
I
I

File Edt “iew Geomety [Deformations Shesses Window  Help

. . ! A i
Ea' 3 IR e Arrows v # Update

- | & e a|L7aA B ) i [ VAT

-30.00 0.00 30.00 G0.00
] ] | ] ] | ] ] | ] ] | ] ] ] ] ] | ] ] | ] ] | ] ] | |
000
Connechivihies
[ (52500 , -5.250) Plane strain [20]
Nhap Update

Géan dieéu ki€n ban dau
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

W ater weight

Nhap OK

G4n myc nudc ngdm & cao do 0 m

B4 phan dat trong Tunnel
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

= Plaxiz 7.2 Output - [View Initial soil streszes]

| E7]ad] 7 g

[Eranmatiats:

Nhap Update
Calculation

GVC-ThS Bui Vin Chiing 129



Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Plaxiz 7.2 Input

©

Nhap Yes

Phase 1 chon Staged constructions

24 Plawis 7.2 Calculations - vdb6_plx

Initial phaze

= Phass> 10 P Segedoomstucion

Define

Dung phim Shift va chon cédc 16p dat, dung Phreatic line v& myc nudc & ddy
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

File Edit “iew Geomety LCeformations  Stresser  Window  Help

Eﬁ g| {i A &__f‘. %l IF'rinu:ipaI directions j ol LlEl:IatEI

Input Cale Curuesz _|

-20.00 -<40.00 0.00 40,00 20,00

— b

'

| I R I |
I I
! I -

+
i
1

Active pore pressures

Estreme active pore pressure 0,00 kN.-‘llle

[prezsure = neqgative]
f [17.900 , -20.000] Flane strain [20]

Nhap Next @€ dinh Phase 2
Phase 2 chon Total multipliers va tai bAng multipliers chon gid tri 2 cho ZMcontrA

Chon di€m
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

ﬁ,’éFlaxis 7.2 Dutput - [Select points]
File Edt “iew Geomety [eformations Shesses Window  Help

![npul: Calz Curyes = | .\ q 1...: &"ﬁ.l % +{:_I
-30.00 0.a0 20.00 G0.00
1 1 | 1 1 | 1 1 | 1 1 | 1 1 ] 1 1 | 1 1 | 1 1 | 1 1 ] ]
0.00
Connectivities
l [43.100 . -11.900) Plane strain [20]

Nhap Update va tinh todn sau d6 chon Output d€ xem két qua

% File Edit “iew Geometry Deformation: Shesses  Window  Help - & x|
% = e o
| N/ /
.‘
| [-22.000 , -10.800) Flane strain [20]

A, A P .
KE&t qua vé chuyén vi
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

i Plaxis 7.2 Dutput - [vd6.010]

% File Edit “iew Geomety Deformation:  Streszez:  Window  Help _|E’|E|

ﬁ = Q _lf’“ &___‘E‘. % IP‘rinu:ipaI directions j

+ ok ++r;+rr+
L t
‘Jrr L
Frh Tyt ty
PR N A

)

pals

[ [32.700 , -22.400)
K&t qua vé ing suit

B Plaxis 7.2 Output - [vd6.002]

% File Edit “iew Geometry Defarmations  Stesze:  Window  Help

= | e | . : A =
= < |aAB| I =
[ 31,500, -19.200) Plane strain 20

K&t qua vé chuyén vi clia Phase 1
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

- eress L

K&t qui vé Momen udn trong Tunnel

“swo 1400 ¢ 00 0

K&t qué vé luc doc trong Tunnel
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

BAI 11

1 S0 liéu dau vao

So d0 tinh toan cua Bai toan dugc minh hoa trong hinh duéi day:

PLAXIS 8.2

58
4 30 4
| ) | DAT DAP |
I E— B A z 7.
o~ ) . <
K B
] NN N Y N\ NN ] 'Y N\ N\ COC CAT
- T i I " b=0,5m
— =
BUN SET
[Xe]
i
s s |slsfs]s]slslalalalsh
1 I I I I I I I I I I I I
2. Khai bao mé hinh tinh toan
M hinh tinh toan dugc nhap theo toa d6 diém va cho nhu Hinh bén dudi:
lol = = |
ITI 1
N |
ﬁ: 4+ 4+ ="y
] - -+ -2L
3. Khai bao diéu kién bién
Str dung dinh dang Standard fixities dé khai bao diéu kién bién.
4. Khai bdo dac trung vat liéu
Céc 16p dat cna bai toan duoc khai bao nhu sau:
£ L en < Cat da .
Tham s6 Ky hié¢u Bun sét . p Don vi
va coc cat
Material model Model SS MC
Type of behaviour Type Undrained Drained
Soil unit weight above phreatic level Ounsat 15 16 kN/mﬁ
Soil unit weight below phreatic level Ogat 18 20 kN/m’
Horizontal permeability kx 4x1 0-4 0.5 m/ngay
Vertical permeability ky 4x10_4 0.5 m/ng
135
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
'Y oung’s modulus | Eref 15000 kN/m
Poisson’s ratio | 0.3 -
[POISSo1 S Tatio Tor unloading/feloading 0715 =
2
Cohesion c 3.0 1.0 kN/m
FlibliUll auglc 0.60 o (o)
Dilatancy anlgle 0 0 0
Modified comression index 0.123 -
Modified swelling index K* 0.042 -

5. Chia ludi tinh todan

ﬁLi

L e e S S S S S S L S S S £ 1
2 Khai bao diéu kién ban dau
Muc nuéce tinh toan (phreatic level) nim ngang mit 16p bun. Do dudi 16p bun sét 14 16p sét khong thdm nén tai

day can phai tao bién khong tham (closed flow boundary). Khai bao bién dong ving cd két (closed
consodilation boundary) cho 2 bién diing bén trai va bén phai cua bai toan.

closed consodilation|
boundary

Closed flow boundary
P closed consodilation

[boundary
ﬁ: _L _L_L
e -+ -+t

" 5
1o

Tu sinh 4ap luc nudc (generate water pressures) béng lua chon tu sinh dua trén muc nudc nim
ngang (phreatic level).

3& .
frgkli

HY
o

&
i i
i i
H
i
=

E!
i i
i i
i
i

Trudc khi ty sinh g sut ban dau trong dat (generate initial stresses) can phai bo cac khoi dét
dap trong bai toan, phép tu sinh lya chon bang tinh toan Ky-procedure.
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdch Khoa TP HCM
PLAXIS 8.2

l . |
g = L T 1 il B
| ifiine it il |
B R e e
3. Tinh toan
Céc budc tinh toan cua cong trinh cho trong Bang duéi day:
Tén Budc | Bit dau Tinh todn Vo tai trong T%l(‘fi Ghi chi
gian
Ban dau 0 N/A | N/A N/A
<Phase 1> 1 0 | Plastic Staged construction 0 Pong coc cat
<Phase 2> 2 1 | Consolidation Staged construction 5 Dép 16p 1 trong 5 ngay
<Phase 3> 3 2 | Consolidation Staged construction 30 Cho ¢b két 30 ngay
<Phase 4> 4 3 | Consolidation Staged construction 5 Dip 16p 2 trong 5 ngay
<Phase 5> 5 4 | Consolidation Staged construction 60 Cho cb két 60 ngay
<Phase 6> 6 5 | Consolidation Staged construction 5 Dip 16p 3 trong 5 ngay
<Phase 7> 7 6 | Consolidation Staged construction 90 Cho ¢b két 90 ngay
<Phase 8> 8 7 | Consolidation Staged construction 5 Dip 16p 4 trong 5 ngay
<Phase 9> 9 8 | Consolidation Staged construction 120 Cho cb két 120 ngay
<Phase 10> 10 9 | Consolidation Minimum pore pressure 963 C4 két toi PP<I1kN/m’
<Phase 11> 11 2 | Phi/c reduction | Incremental multipliers - | Kiém tra 6n dinh dip lan 1
<Phase 12> 12 4 | Phi/c reduction | Incremental multipliers - | Kiém tra 6n dinh dap lan 2
<Phase 13> 13 6 | Phi/c reduction | Incremental multipliers - | Kiém tra 6n dinh dép l4n 3
<Phase 14> 14 8 | Phi/c reduction | Incremental multipliers - | Kiém tra 6n dinh dép lan 4
<Phase 15> 15 10 | Phi/c reduction | Incremental multipliers - Kiém tra 6n dinh dai han

4. Xuét két qua tinh toan
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2

A

r

L

N on <t o
4 5 8 8 =
[ I A A
~
> :
“ “ “ “ “ <
E 1 1 1 1 1
o “ i “ “ “
1 1 1 1 1
D 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 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 | | 1 H
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 | | 1
1 1 1 1 1
1 1 1 1 1
1 1 | | 1
1 1 1 1 1
A R A S N M— o
“ =}
8 “
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
“ _
1
| E
1 —
1 ® 5
e S 3
o
&
(]

AY

BIEU DO HE SO AN TOAN CUA CAC GIAI DOAN THI CONG

Multiplier

o o e o D o e ) o e e ) e ) ) £ e 1 1 e e | ) o e e e ) o ) 1 1 £ ey e e e ]

|

6 S
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2

EM B)

Al DI

O1 GIAN (TA

)Y

BIEU PO LUN THEO TH

Uy [m]

0.2 F

(o)

900

Time [day]
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

BIEU PO TIEU TAN AP LUC NUOC LO RONG THEO THOI GIAN (TAI PIEM C)

Excess PP [kN/m2]

Time [day]
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

BIEU PO PHAN BO AP LUC NUOC LO RONG SAU KHI CO KET

[kN/m2]

0.050
0.000
0.050
0.100
0.150
0.200
—1-0.250
—1-0.200
—1-0.350
—1-0.400
—1-0.450
—-0.500

—1-0.550

—-0.600

—-0.650

0.700
0.750
0.800
0.850

0.900

Excess pore pressures
Extreme excess pore pressure -864.72°10°3 kN/m?2

(pressure = negative)
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

5. Két luan

Vi két qua tinh toan lun nén duong nhu trén, rut ra mot s6 két luan nhu sau:

+ Cin clr vao biéu db tinh lan theo thoi gian, d6 lun ciia cong trinh theo phuong thing dimg khoang 0.849m.

+ Heé s6 d6 an toan cho tung giai doan la:

Giai doan 1: 1.041
Giai doan 2: 2.163
Giai doan 3: 1.857
Giai doan 4: 1.681
Giai doan dai han: 1.692
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

+ Thoi gian dé tidu tan ap luc nudc 1 rdng PP<IKN/m® cin khoang 500 ngay sau khi chét tai.

+ Thoi gian dé ¢b két hoan toan khoang 1283 ngay sau khi chit tai.
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