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Dich tiéng anh chuyén nghanh khoa hoc

ty nhién va ki thuat.

Dich cac bar giang trong chuong trinh

hoc liéu méd cua hoc vién MIT, Yale.

Tim va dich tas héu phyc vy cho sinh
1€n lam semmer, luan van.

Tai sao moi thir deu mién

phi va chuyén nghiép 77?
Trao doi truc tuyén tai:

www.mientayvn.com/chat_box_toan.html




KHAI QUAT VE MO HiNH HOA TRONG PLAXIS

* PM Plaxis - DH cong nghé Delff - Ha Lan.

Phién ban Plaxis V.1 (1987) - phan tich cac bai toan én
dinh dé bién va dé séng tai cac vung bd bién thap tai Ha Lan.
 GS. R.B.J Brinkgreve va P.A Vermeer la nhitng ngudi khoi
xudng.

* Nam1993 Coéng ty PLAXIS BV dugc thanh lap va tuU nam1998,
cac phan mém PLAXIS déu dudc xay dung theo phan t hitu han
« Tir 2000 - 2007 - B6 PM Plaxis hién nay gém 5 modun

Tén |Plaxis | Plaxis | Plaxis | Plaxis | Plaxis Plaxis Plaxis
- 3D
v.1 | V.3 |Dynamics S V.8 PlaxFlow 3D Found
Nam | 1987 | 1990 2000 2001 | 2002 | 2003 2007
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Bo phan mém PLAXIS

- Plaxis V.8 - 2D Phan tich bién dang va én dinh cac bai
toan DKTtheo PTHH - 2D, trudng hop dat bao hoa va
khong bao hoa;

* Phan tich dong luc theo PTHH - 2D do tac déng nhan
tao va dong dat gay ra - Khong xét dudc hoda long trong MT;

- Plaxis PlaxFlow - V.1 - Phan tich tham trong méi trudng
dat da theo PTHH - 2D. Bai toan thdm 6n dinh va khéng
on dinh, mdi trudng dang hudng va bat dang huéng;

» Plaxis 3D Tunnel V.2 - Phan tich bién dang va 6n dinh
theo bai toan ba chiéu trong thiét ké duong ham theo PTHH;

- Plaxis 3D Foundation - V.1 - Phan tich bién dang va
6n dinh cdc mdéng bé&, méng coc va cong trinh bién theq
PTHH.




LGP CHUYEN GIAO PLAXIS V.7
CHO DAl HOC THUY LGOI
20/10 — 2/11/2001
[Chinh phd Ha Lan tai tro]
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HW.RU D.D.M.EC H.E.D.P.W.D

GEOTECHNICAL MODELLING

PLAXIS SHORT COURSE

Fundamentals, Theory and Application of Software

Hanoi, 29 October - 2 November 2001
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INTRODUCTION

The idea to organize this special subject course on Plaxis at Hanol has been
suggested by the Department of Science and International Cooperation to Ing. Peter J.W.
Brand, one of the representatives of Plaxis BV, from 1997, Afterward this intention has been
discussed again with Mr. Krystian Pilarczyk, R&D Manager of the Hydraulic Engineering
Division (DWW), Rijkswaterstaat, Dutch Public Works Department, Delft on the occasion of
the Coastal Engineering Workshop organized at HWRU on July 21 - 23 / 1999,

Perceiving that the Plaxis Software is an advanced technology that could successfully
solve many problems in design of hydraulic structures, the Dulch Public Works Department,
in the framework of long - term cooperation plan between two Ministries, has supported and
financed to the transfer of this technology to the HWRLU.

Outside the Netherlands, the basic Plaxis course has been given more than 100
times during the last years by Plaxis BY.

PLAXIS 7.2 is a Dutch robust finite element software package, that can be used for
the service of education, research, design and assessement of Civil Engineering structures
[Hydraulic, Building Construction, Transport).

PLAXIS 7.2 is equipped with special features to deal with the numerous aspects of
complex geotechnical problems as deformation analysis, estimation of soil - rock mass
stability, seepage - consolidation and stress - deformation with advanced constitutive models
for the simulation of non-linear and time-dependent behaviour of soils,

PLAXIS 7.2 also deals with special procedures like hydrostatic and non-hydrostatic
pore pressures in the multi-phase soils and modelling of interaction between structures and
soil medium with static and dynamic actions,

Therefore PLAXIS 7.2 can meet our demands in solving actual geotechnical
problems as construction of structures on soft solls, inserting construction of tower buildings
in urban areas, estimation and treatment of seepage through earth dam - dyke body and
foundation, estimation of slope stability and some of problems relating structures” under
dynamic actions.

Fully automatic mesh generation based on geometric input as well as absorb
boundary in dynamic analysis and “User - Friendly"... are pre-eminence of PLAXIS 7.2 in
using.

With special network security key, PLAXIS 7.2 also makes convenience for education
at Civil Engineering Universities.

As for the concrete content of the course, Peter JW. Brand's letter sent to us in 1997
will make clear. " We do not intend fo use our course as a marketing tool for selling the Plaxis
program, we feel our courses serve a much wider goal. Our primary interest is to leam
people the necessary backgrounds needsd for successful application of the FE method in
practical Geotechnical Engineering. Our lectures are not plain theoretical, we like to pay
close atlention to the aspects necessary fo link theory fo practice. The theorstical and
practical contents of lectures is put Into practice during examples for which, of course, we
use the Plaxis program’ .

So the participants shall experience it in this course with the balanced mixture of
presentations and hands-on computer analyses using PLAXIS 7.2 for Windows 98/NT/2000.

The participants shall experience itin this course afterwards.

Moreover, because of many time being learned abroad and in country, this course
will be certainly inherited a lot of valuable experiences with speakers come from Tulip flower
country, planted at place having ground level lower than sea water surface, an worthy pride
of the Dutch In common living with Ocean.

Prof. Nguyen Cong Man
Hanoi Water Resources University
October-November/ 2001

! Lewer dated July 11, 1997 fram Dr. P.LW. Brand, sent 1o Proll N.C. Man; Subject: Soflware & course; Ref, 0711972

3



A. Don vi dung trong Plaxis

Loai don vi Dai luong Hé Sl Hé My
Pon vi co ban Chiéu dai [m] [in]
Luc [KN] [Ib]
Thdi gian [ngay] [sec]
Bon vi hinh hoc | Toa d6 [m] [in]
Chuyén vi [m] [in]
Tinh chat vat liéu | Médun Young [KN/m?] = [kPa] [psi]
Luc dinh don vi [kPa] [psi]
G6c ma sat [d6] [d6]
Gobc chay [d6] [d6]
Trong luogng dv [KN/m?3] [Ib/cu in.]
Hé s6 tham [m/ngay] [in/sec]
Luc va Uing suat | Luc tap trung [kN] [Ib]
Tai trong tuyén [KN/m] [Ib/in]
Tai trong phan bd [kPa] [psi]
Ung suat [kPa] [pSI]
Tham Luu lugng giéng [m3/day] [ft3/sec]
Tham bién [m/day] [ft/sec]4




B. Khai quat vé mo hinh hoa trong PLAXIS

B.1 Ba chuong trinh nhanh cua PM Plaxis
« Thiét 1ap so do cong trinh - Input Program
- Lap mé hinh hinh hoc (so do tinh toan) + gan cac dac trung
vat liéu cho cac tang dat va két cau

- Lap luGi PTHH (tv dong sinh lu6i PTHH sau khi 1ap MH HH)
- Xac dinh cac diéu kién ban dau
« Xac dinh cac “pha” phan tich + PT - Calculation Program

. Hién thi cac két qua phan tich - Output, Curve [d6 thi, bang biéu]
= Chuong trinh dung “giao tiép dé hoa” [Man hinh Ia trang gidy, chudt
la but vé] - thuan tién 1ap MH hinh hoc + tu sinh Ui PTHH.

— K&t qua thé hién bang biéu do, cac dudng dang tri, cac vecta,...
- cho nhan thic truc quan c6 dinh luong, thuan tién nhan biét két

qua do d6 cé thé nhanh chéng lua chon phuong an. :



1. Thiét 1ap so do cong trinh - Input program

n 0o 60.00
Loy il [IIJ[J”):H'[(;L‘(I[]]L‘II'\] |||I|||||||||I|||UTA'||
5 1) = —y
=00 _§ Ruler
= ]
om ] Plaxis V.8
3 Rul
=000 3
= Draw area
EII.CII:I_E
10.00_E
3 t 1dicat
Faint Iy

Fiwels: 530 x 433

Tuy theo moi phan mém, Plaxis ¢ cac menu va thanh cong
cu tuong ng néu trong cra sé chinh thudc méi phan mém
dé I1ap mé hinh hinh hoc, 14p Iuéi PTHH, xac dinh céc diéu
kién ban dau )



Cong cu dinh dang hinh hoc

Geametry line Hinge and Geogrid Mode-to-node || Tunnel |Retation fidty || Distributed Faint Load el Mateial cafs
| ) | Rotafion q.pnn; "|l'.:|'|I:II' :155. ;rer pl stes) | Load 55"5‘tEIT| Al | systemB e =
.""-\..:\"\.k J.-"Flfp -

AN '-\ '-J / / ,f r’/ "
<14 +=—=H@ uwmmﬂf I pe—
,;‘! .--'T-‘ ‘F'.'-f __.-I'_.-:?: .‘_",/"" ?_J.. .-"r | |"-1_ _.".I'-l "\:\-, S

iy o e ey AL N yo N
Piate || Interfage | |Fixed-end || 5t an::la d || Prescn be:i Distribuizd Foint Loa d Drain Generate Define initial
anichar flaties | |displacement ||Load system B systemn A Mesh conditions

Tinh nang cua diém, duéng, cum va lugi
Piém

e Xac dinh diém dau va cudi cac dudng

* Pinh vi cac neo

e Lap cac luc diém (tap trung)

- C6 dinh didm

e Lam min cuc b6 luéi PTHH 7



Cong cu dinh dang hinh hoc
DBuong
 Xac dinh cac dudng bién vat ly cia MH hinh hoc
« Xac dinh cac gian doan trong MH hinh hoc nhu:
- Tudng cu, tai trong phan bo

- Phéan cach cac 16p véat liéu khac nhau hay cac “pha”
tinh toan

Vay moét dudng co nhiéu chirc ndng hodac tinh chét

Cum (don nguyén)

« VUng khép kin dudc lap bdi cac dudng

» D3c trung cho tinh dong chat cdia vat liéu



Cong cu dinh dang hinh hoc

Lugi

« Cac phan t tam giac

i ST U /Q&
- 15 nat, 12 diém US }'Q

» Chuyén vi dudc tinh tai vi tri nat

« Ung suat duoc tinh tai cac diém tich phan Gauss



Cac mo hinh hinh hoc thanh phan

-\ |+ ...,_H;,_|Q u "UH tf A H '*:.:*if* E = = Initia conditions

. DPudng hinh hoc — ti€p giap giita cac tang dat, ...

Plate (Tam) - K&t cdu mong c6 do ciing chiu uén va phap huéng tuong
d6i 16n, (dung Line) dudc tao bdi cac PT dam. Vi du: ban, tudng, vd (ham).

-

g < Thong s6 MH: El va EA
' Py

el
| P Y|/ Beday STy gy

Zy

Cac PT tdm 3 va 5 nut c6 N L, -]
2 d6 CV tu do: u,, u, va —t .
1 d6 xoay tu do trén mat x,y.
Piém US nam cach trén va dudi dudng tdm td&m mot doan 1/2d 3

& nodes «  shress point

!_ Hinges (Ban 1&) va Rotation Springs (LO so xoay) \ T
_1 n» s A7 . A Q ~ . A [iEs = kmem

MH néi tiép, xoay tu do (lién tuc va khdng lién tuc) :
tai giao diém cac PT dam




AN

Cac mo hinh hoc thanh phan

Geogrlds PT 3 hay 5 nut CV 2 do tu do U, Uy;
- Vat liéu dan hoi tuyén tinh; = |
- Khéng c6 dé ciing chiu uén (El), chi c6 do cling
phap hudng (EA - chi chiu kéo, khdng chiu nén)
- Tuong tac Pat/Geogrid = dung MH “Interfaces”

1 Interface (Giao dién). Phan tir nGi ti€p co NGi tiép giva PT X

L= d6 day a0, MH hoa su truot gitra dat - két
cau tdm, ngan can dong thdm vudéng gbc
vGi PT trong phan tich tham va co6 két = ‘ —}-
tham.

Tinh chat vat liéu, dac trung bai C,..,.— hé so triét giam: C.... = R. ... C.; va
tan(Pinter = Rinter tan .soil VGi:

Interaction sand/steel =R, =2/3
Interaction clay/steel =R, . =0.5
Interaction sand/concrete =R, ... = 1.0-0.8
Interaction clay/concrete =R, ..~ 1.0-0.7

Interaction soil/geogrid =R, ... = 1.0 (interface may not be required)
Interaction soil/geotextile = R, ., = 0.9 - 0.5 (foil, textile) 11



Vi du st dung GEOGRID

Roll of 'Tensar’

Geogrid \
-
)

on thin fill

Geogrid s gt g

Anchoring Forces

EAEH

Potential Slip Surface
'Geogrids

SEBS S R R
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Cac mo hinh hoc thanh phan

=

o | + ..,lHa_| (;1 ﬂl—[ﬁﬂ[ﬁﬁﬁj |9 EE i:ri ¥ E it condtions

il

___ Node-To-Node Anchors. D& MH neo, cot va thanh chong.
- Phan t& dan déo
- N&i hai diém hinh hoc

- Dat ng suat trudce.
UD: anchor, column, rod

o] Fixed-End Anchors. D& MH neo, thanh chong, cét chéng
- Phan tr dan hoi:
- M6t dau dat vao vat hinh hoc, dau kia dat co dinh
- D&t theo goc tuy y va cb thé tao (ing suét trudc
Vi du mo hinh hoa “Ground Anchor”

strut

Input geometry Generated mesh Axial forces in ground anchor




Cac mo hinh hoc thanh pha‘in

\ I+ P DFIBMLLEE D 3 eruomm

- "Tunen"”. Tao mat cat tunen tiét dién tron
hodc khéng tron: vé chéng va giao dién.
Clra s6 "Tunnel Designer" cho tao"Input".
» Cho 3 loai tunen: Bore Tunnel, NATM __
Tunnel (New Austrian Tunneling Method) va :)
Tunnel ngudi dung tu 1ap.

Prescribed displacement

Prescribed Displacement FresDiectors | | Geameby penks Geametypont 3
2 5 5 ~ S ™ #-draction Avdue  [oooo |- | vl : |:|[1:n: =
(Ch uyen ‘/'I quy d:lnh) D'at Vao MH ™ y-drection ¥ idee o [Looo = vvaue: [rooo ]

dé kiém soat chuyén vi ctia mot

. 0 Ferperclcular
diém cri | o |

[ (Standard) Fixities — MH chuyén vi bang khong. Phan biét u, = 0, u, = 0
vau, =u, = 0. Vidu: dung d&€ mé phdng bai toan clra lat.

’
i A
oo

Rotation Fixities (Pinh vi xoay) - MH gan doé tu do xoay ctia mot tdm

quanh truc z. 14
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Cac mo hinh hoc thanh phan

N | _\L ..,,HHQ E p-|| 1[*:“:: _::::_17. F B 4t condtions

=

.12 Tiii trong tap trung A. Theo mac dinh, | {12 Tai trong phan bé A.
cac gia tridua | =ETER —
xvaue: oo =] kwm vao lay bang -1. e foo & e | xRt oo B e
vyaue:  Froon 2] khm Tang tai b‘éng B
| e o | | (EMioadAhay | [AE
v e _ >MloadB) Lo e
Input window for point load Input window for distributed load

Drains (Tiéu thoat nuoc). M6 phong cac dudng trong MH hinh hoc tai
d6 ap luc nuée 16 rong du lay bang O.

Lua chon nay chi dung khi phan tich c6 két thAm hoac tinh dong thadm
clia nuGc dudi dat.

dbil
T

1 Well (Giéng). M6 phdng cac diém quy dinh trong MH hinh hoc tai d6

luu luong bi rat di t&r ngudn hoadc bu vao khoi dat. §



Cac mo hinh hoc thanh phan

= Tao lap va gan cac tép dir lieu

« Vao cac thong s6 MH va “data sets” trong “data base”
vat lieu

« Gan tép dit liéu cho cac thanh phan hinh hoc (clusters)
bang “drag va drop”

Tao ludi cac PTHH 2D

« Hoan toan tu déng tao Iudi trong MH hinh hoc
» Lua chon lam min téng thé va cuc bo Iuéi
Tao ludi cac PTHH 3D

38 MH 3D —Tunnel

| MH 3D — Foundation 16



Lap cac diéu kién ban dau

4= Iriid condtions e Geomeryirput = | oo® & Cacuate

- Tao 1ap ap suat 16 réng ban dau bang dudng mat nudc hoic
tir tinh tham: nhap TLDV clia nudc va lap cao trinh dudng
mat nudc trude khi tao lap ap suat nuéce 16 rong

- 1.
B Plaxis 8.2 Dutput * [View pore pressures]
o Fle Edt Wiew Geometry Stresses  Window Halp = | &

0o 000 4000
| Plasiis 8.2 Tnpast - ¢ D plse™ I : — - . I
Fie b View Geometry 5 Matorial Mesh 1 -
——— g 40.00 = (1
e i, H & o b = It il
: - 1T o . |
4 Goometry input = I ++"' o® == Calkulate L\_ _. . !;l ._I-l_l_.,"_- _:”;_ : j‘i & | ‘1|
— :_,'-l‘-.él—#_ A e ]  : ll
o0 00 oo oo 10, 0,00 00 oo oo - i = |
| | | Lualiil sl | I ] i_-a- i IR ':l
b : 0.00 = % i+ i i
Toed HE- L
E - i T
g - T i
:: - i ] mll
+ L
= .'h T — T . %
E 000 - = o
. ® aihas e naiiindl = 23

=0 | Active pore pressures
| Extreme active pore pressure -365,57 kNjm £

(pressure = negative)
(82,200, 1,300)

| R Active Pore Pressure

Paint on geomety line -

17



Lap cac diéu kién ban dau

« Chuyén nut: tao 1ap US ban dau va “geometry mode”

.IE 4= GEOMETY PRt — | | e i B = Carate

- Lap dang hinh hoc ban dau

- Tao lap cac Ung suat ban dau (K, procedure)

jﬁ;{—;—-:.,—_ el
: T-I'- - e, = = g )
b W
ST
T
T
4
i
iillE

“J: T 1 F H =t
ailiaafais e

Initial Stresses
18



Cong cu dinh dang hinh hoc cua
PLAXIS 3D Tunnel

(o to calculation program |aﬂ tc: curves program Zoom in Cn::m:nrdumte table
- n V4
/ _ kKhong co

- | drain, well

o [
‘@i’ 2 =

T AN \\ R N\ Mo

Go to output program | Ne¢~||Dpen| Save| | Print| |Zoom out] Selec’uun| Undo

B

Eeametry line LGeugnd Mode-to-node || Tunnel ||Rotation foaty
anu:hc:-r designer| (plates)

Distributed Foint Load | Matenal sets|| Generate
Load system A Lsystem A L 4 3D Mesh

L = |

/ / .’, ’-ﬁ—‘ .""~
/ﬁ b o .
Plate | | Interface | |Fixed-end|| Standard || Prescnbed D|str|buteu:|_‘ Point Load Generate || Define initial
B

anchor fixities | |displacement |Load system gystem B 2D Mesh conditions

\i I IIH °_| O ‘D m m .:l'__ ‘_\lf_‘ . ‘ @ @ ‘ =&~ [nitinl condlitions
A
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Cdng cu dinh dang hinh hoc cua
PLAXIS 3D Foundation

Go to Output New Save Pack Copy || View [|Select||Materials|| Active
Program (Ctrl+N) | | (Ctr]+S) | | project | | (Ctrl+C) | | table workplane
E e

=|

E? (]
Go to Curves Plc-g;r}n(‘ﬁzl} Print Und\km Workplanes

Geometry Beam| |Distributed load | | Distributed load| |Generate Generate
line (horiz. planes) 2D mesh 3D mesh

odel Calculation |

."lrf['v‘ﬁ"" @ % (B

Pih:{; Flo%]ﬁc E/J}tﬂ iSpr:gi% Line load| [Point load




Cdng cu dinh dang hinh hoc cua

Plaxis - PlaxFlow

: l Cursor position indicator J

1 [cias8chinn|

[Urits : 47.000 = 32. 000 -

A A

EZoewmaac Hix D

< ’ _ﬁg %I‘{% O B B+ cocdion
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2. Xac dinh cac “pha” tinh toan va phan tich
Calculation Program

ﬁ Plaxis 8.2 Calculations - Lesson
File Edit Wew Calculate Help

Pic) l.% uE = ¢+II
i I =y
Input  Owtput  Curmes & El o'y ==}OUtp E
General lEarameters ] Multipliers ] Preview ]
Phase Calculation byp
Murnber | I0.: 2 <Phase 2= |p|a . j
Stark From phase: |1 - =Phase 1= j Advance d
Log info Commen L
Prescribed ultimate state Fully reached
Pararne ters
B Mext | &Y Insert | & Delete. ., |
Identification Phase no Stark From | Calculation | Loading input | Tirne: | Waker | Fir
Initial phase 0 0 MiA I oo, 0 0
o <Phase 1> 1 1] Plastic Total multipliers ooo.. 0 1
wf <Phase 2> z i Plastic Staged construction oo0o0. 2 i}
< >

e Tinh toan theo dan héi, co
két, triét giam Phi/c va phan
tich dong

« Cap nhat [udi

* Nhap gia tai: “Multipliers”
hay lap “Staged Construction”

» Thay d6i diéu kién muc nuéc

« C4c pha tinh c6 thé xac dinh
tru6c va thuc hién tdc thoi

22



Lay va gan dir liéu vao MH HH
Lam min lugi
Tinh toan — phan tich

Proect Database

*ohe-Coulomb - Clay

Taterial Set

IdentFicatson:

Makerial model: [Mahr-Couets

Materisl

bty

Commenks

Ganeral ] Parameters wnfﬁfﬂﬂ.‘ﬁ I

[[Ciay

|L‘lrancd

by
<]
<]

zEneral proparties

Tunest | 16,000 ked/m®

Taatk 18,000 kbdfm?

Permesbiiby

ki i 1,000E-03 | miday
ky [1.000E-03 mjday

Advaneed, . I

Cbotanl ".-.'\-.'\-l

Set Lype |2cd & terces =]
Group ceder!  |Mone -|
O ey
T Seanad
0.00 20,00 40,00
||||I||||t||:|||||||||||||||||||
40.00 77 l€||,/Jh e
] AN AT
7 H 55 Hﬂh gl:ncrntlnn sebup
—] ’,' Mesh coarseness
— I
= N Element distribution: [EAE S ~ Generate |
m.m:-__. [b— Very coarse
=l — o o
- I | |
= Sl ;' fine | | Help |
= |Jf. L - SO, N R |
= } {' -—'1 T ’ = .
.00 7] e
] P '\'-"'E R H |',H‘

Connectivities

flext Ok Cancel | Help |
L g L'-E:-.'I_I
3 4 R
I S
' t.
g ail
I 4 Ly
3 o [
| o
»
“'i 7

e
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3. Xem két qua - Output — Curves

8 Piasis § 0 Bein Owigst - [Cose BironiTebkape) 131)
= Bk Edi Mow Geomety Delormsion  Sresees  Wiedes  Help =] x|
R o= BB g 3,5 B & [mnedng: -
o.on BN

20.00 an. fox) BO oD 10000
|

P8 §6E856§ 3

- Xuét do thi va bang cla cac gia tri chuyén vi, iing suat va cac
luc két cau

« Cac “Output” trong cac mat cat
« C6 thé m3 dong thdi cac clra sb “output” dé so sanh — ddi chiéu

cac két qua
24



Vi du mét so output Plaxis 8.2

Total incremental displacements {dUtot}
Extreme dUtok 988,38%10 S m

[*10 ~3m]
! 0.850

— 0.700

— 0.550

f—t{ 0,400

0,250

0,100

-0.050

Total incremental displacements {dUtot)
Extreme diltot 988,38%10 5 m

o
¥
A
A
Fal

e

Deformed Mesh
Extreme bokal displacement 491,02%10 -3 m

{displacements scaled up 5,00 times)

f A ———

| gr, Plaxis 8.2 Oukput - [PLAxlb ¥8 Demao.1 n] [_ O] x|
| "= File Edt View Geomstry Deformations Stresses ‘Wi':dnw Help =2 %]
R c B [Covowies o]
‘ Ilpul c‘: cu,uﬁ = M & e\ N V E Contour lines K‘
0.00 Contour lines
‘ P I T T R BT
] I [*10 -3m]
l - Il B: -0.000
| ] If1 E: 0.300
|
25.00 7] Il H: 0.600
1
i | : K: 0.900
7 It
] Ifl
T If1
0.00 ]| Il -
ﬁ =+

Total incremental displacements (dUtot)
Extreme dUtot 988,386%10 5 m
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Vi du mét so output Plaxis 8.2

20,00 30,00 40,00 20.00 30.00 40.00
i
L)
[
: 40.00 = anon o
-4 - -
[ —_— —
L] et —
[ — —
' — —
] - p—
i 30,00 3 30,00
20,00 2000 % E
10002 10005 é
Deformed Mesh 5 _ ]
g
Extreme total displacement 491,02 _10 " Bending moments Effective normal stresses
{displacements scaled up 5,00 times) Extreme bending moment -2,36%10 3 kimfm Extreme effective normal stress 422,08 kb

f A ———

iy ek 1 :
ﬁmm’iﬁmu o E- e
Total stresses P_Lasl:ic S ) X
O Mohr-Coulomb point Tension cut-off point 26

Extreme tokal principal stress -1,01%10 3 kifm 2




Vi du mét so output Plaxis 8.2

ﬂ'.,"" Plaxis 8.2 Curves - [PLAXIS ¥8 Demo.plx - Chart 2]

¥E File Edit View Format Window Help == x|
L

Inﬂ cale. c--.nfn 5 & Fﬁ lg‘ E?I e V@ E=E = E

Chart 2
hultipher
1,01
' Curve 1
L
Curve 2

0844

R T e e e e PRt

0,41 ':I“ ------------- RN SR, £ S S ——— E——— y

0,2 -4

0,0 [ |
0 04 05

Displacemernt [m]

Show the point coordinate table

The curves are generated on the basis of the selected option.
In this example the displacement is set against the progress of excavation 5



B.2 Cac loai bai toan trong PLAXIS

1. Bai toan bién dang phang va doi xu'ng truc,
tich hop véi PlaxFlow dé xét anh hudng tham

: ! Y A%
- T
il
ok T e ")
A e /& /\ R yz & ar
AR\ '\[ \¢ IR Ozy
P *‘~_~’ \/ \/ x| AN N — O

. - : X Oz

w - o

bién dang phang ddi ximng truc
« Hé quy chiéu
BT phang: MH dudc tao trén mat x,y;
BT doi xiing truc: x - toa do ban kinh, y - toa do truc, z - phuong
tiép tuyén.
 Quy udc ddu - U.S & luc nén, AL 16 rong: Am.
- U.S & luc kéo: Duong

/7 \

« Don vi dung: Hé Sl (Hé don vi quoc té) va hé Anh - My
» Gia toc, trong luong va khoi luong: g = 9,8m/sec?; m = y/g; 1



Lwéi cac phan ti
* B6 PM Plaxis dudc xay dung theo phuong phap PTHH:
- R3i rac hoa mién lién tuc ==> cac diém rdi rac ==> lwdi cac PT
- Cac phuwong trinh toan hoc lién tuc ==> cac PTr toan hoc rdi rac (dai so )
e Ludi cac PT ==> tam giac: diém, dudng va Iu6i

MH 2D - Plaxis - C6 2 Iya chon sé PT: PT 6 nut va PT15 nat

10B

L 6 nut 3 dlém

o us

10B N
. 12 diém

1‘5 nut - US

| ﬁ/ i | % odes t point

-Sau khi lap xong MH hinh hoc =
tu sinh luGi




Lwoi cac phan tir
, . X s
2=l MH 2D - PlaxFlow - Trong phan tich thdm, PlaxFlow van dung

KN “Plane strain” dé “tich hdp” véi MH 2D cua Plaxis V8 [ tuong tu
SEEP/W - SIGMA/W ], song PlaxFlow /uén dung PT 3 nut, 1 diém US.

6 nit 2 33“3’" Q PT 6 nut thanh
e T TSI\ 4PT3nuat

nodes

15“' i 12 didm PT 15 nut thanh
S ” ' :AU"wS = 16 PT 3 nut

nodes

shress points

30



Lwéi cac phan tir

2. Bai toan 3D
30 MH 3D —Tunnel

Tao chiéu th( 3 cho MH
bang "z-planes" va "slices*
Tu sinh luGi

Dung chung cho ca 3D Tun
va 3D Found.

=
tu sinh IUGi
Mat cat xy
y A
Joooos » X —

14 x 3m

Luéi 2D

LuGi 3D

31



Luéi bién dang trong khi dao theo giai doan

Ham tiét dién tron

Movie: Lugi bién dang = co bép miit cit trong qua trinh dao

32




Luéi bién dang trong khi dao theo giai doan
Bwong ham NATM

Phan b6 cac (ing suat hiéu qua Lwdi bién dang va qua trinh dao
quanh dudng ham trén mot mat Puwong ham NATM
phang vuéng goéc véi truc ham (New Austrian Tunneling Method)33
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¥ MH 3D — Foundation

L 38.0m

-
4

y

=] o o
6.0m 18.0m

a o =]

Work Plan
10.0 m
6%6000 KN
)¢
Z
00
~a7
— = GW.=-20m
- 1out | | Workplanes

2o,

PT ném 15 nut,

[vorglanes T

6 diém US

fdd | Inset | Dekte |
¥ ] | 4
0.000 T —_—

Work Plan
Window __&__|

[porehale 18 {-40.00, -20.00) x|

Laymrs.

Insen Do

Bl

Laver ¥ Wheer Whress-
Bourceny ] [okn?] )
1 0000 00 [
2 240000 00

Bore Hole
Window

7 Hpdosiaic

Waleled 2000 =

-lnix|
TR

5 Plaxis 30 Foundation 1.0 Gutpat - [L~ssan 1.003]

FHEe Git Yew Geomelry Crfomabons
B Ele maa a _ AA[ [sregs

200|200 | Loo [ |

Sooooood

]
.30

0,260

0.z

hooooo

oLEn

o140

o.m

o060

0.0

ooz

Total displacements (| Rot)
Extrems Lbat Z0.65710°

[ 50 st Friewpore (212,57 , 258,21, 476.07)

— SN

Shadings of total displacements
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B.3. MH tinh chat va dic diém vat liéu
1. Nhac lai mot sé khai niém.

- Ba giai doan bién dang theo t.gian ciia mau dat - TN oedomet

Ac | GiaidoanT |. Bién dang turc thai, chl yéu do su
Nén ban dau “b6p Méo”, lam thay 38 hxnh dang,

khéng thay doi thé tich va do su thoat

Giai doan II moét phan khi khdi 16 rdng cla dat.
Co két ban dau

Bién dang

Il. Bién dang c6 két thdm, kiém soat bdi

_____________________ S téc d6 thoat nuGc du trong 16 rong cua
| Giaidoanm dat — qua trxnh chuyén hoa ti (ing suét
€0 ket thu cap trung hoa sang (ing suét c¢6 hiéu qua -
t6i khi bién thién ap suét 16 rong bang
khéng. Bién dang cé két tham chiém khoang 90% téng bién dang cé thé
doi véi dat hat min.

Thoi gian (thang Igt)

1. Bién dang tur bién, kiém soat bdi su truot [én nhau gi~a cac hat dat qua
mang nuGc lién két sau khi c6 két tham két thic, tai 4p suat hiéu qua khéng doi

Téng bién dang S=S_+S_+S,

35
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- Biéu thi két qua TN nén odémet theo ban légarit

_ —de e —e, Y
dlogo', logo',—logo’, 10g0'2
_ o'
c,=0',+AC, 1
H o' ,tAc
Sc — Cc 0 log v0 v
1+e¢, o',

C, - chisd nén

2.6

“break” indicates the maximum
—ivertical stressorthe——
preconsolidation pressure,g,

2.4

Reconsolidation curve

o ) _ Laboratory
s Semi-logarithmic plot virgin _
- \ __compression =]
of e vs. o’y i
1.8

Thé"slbpé of the virgin ¢ |
compression curve is i

Void ratio, e

1 10 100

Effective consolidation stress, o,. (kPa)

Vertical strain, €, (%)

? ' eml quarlthmlc plot
10

20 _
[0 ————— T ;
40 I L I L .I ! I | O T v

Effective consalidation stress, o

(kPa)

logo-'2
0
‘A
s =/1.H010g(jv"' O
GVO

A - chi s6 nén thé tich | 36




- Biéu thi két qua TN nén ba truc dang huéng

61 SV A
AV _ ,
gv:70 _ _ Pudng Ey Inc
G141 = Gy = G3 nén lai 5
(0) 2 . ,
G, ’ (NG) k= Pudng nén
1

> Inc’

Xac dinh A* va k* cai bién theo cac cach viét khac nhau

Cam-clay: A*= b k¥ — Kk
l+e 1 +Ce
C
A A ﬂ,* —_ c k* — S
Quoc te: 23(1+e,) 23(1+e,)

A*- HS nen cai bién
k* - HS nén lai (nG ) cai bién

Ln(x) = Ln(10) log,,(X) = log,4(x) = Ln(x) /Ln(10) vi In10 = 2.3

37




2. Cac MH tinh chat vat liéu

2.1.8an hoi tuyén tinh dang huéng [BD tuven tlnh dang huéng]
QH téc do US hiéu qua va téc dd bién dang:

GMg

Trong d6: M — ma tran clng, va khéng ton tai ap luc 16 rong:

2.2. §an hoi tuyén tinh bat dang huéng — MH da phan tang

™ sweticason - Khoi da bat dang huéng: E,, E,, v4, v,, G,; G, b,

major joint

(& ] =v v v 0 0 0 [[é,
g, | (N ZA s A e 0 0 0 ||&,
5. | Folv v 1=v 0o o o |la
o | —2Ni+v) 0 0 0 1-v 0 0 ||y
5| 00 0 0 tv 0 ||| K=
& ] 0 0 0 0 0 1-V| ;-‘?,

E

T 2(1+v)

oed ~

E
3(1-2v)

- Theo nguyén tac, cac PT US, bién dang trén
«rormsten Juidc viét theo ba huéng vdi cac dac trung vat
liéu theo ba hudng;

diraction |\ va US kéO g|6| han

(1 —V)E
(1-2v)1+v)




MH tinh chat vat liéu trong PLAXIS
2.3.8§an déo (Mohr-Coulomb - MC)-5 théong s6 MH: E, v; ¢, ¢, v

AN

© X A A “5 ear -
§an héi|  Thuan deo chrees Mat chay déo ¢
_ A §iém chay (yield point)
© | | dan hoi
> i ' Vung dan héi E, v
c | :
) E E, v
— : : L
> &
£ 0 g, Ung bién
I  Chon E: - Pham vi dan héi rong, dung E,
1~ Y3 . c - A n” N\
po L1 - Khi gia tai trén dat: dung E.,
Eo|/Es | . N PR
o' 50,r E, - Khi nen lai (dao tunen, h6 dao): E,
g « Xét dac tinh qua nén, diéu kién ban dau
khi phan tich bién dang va xét su tang do
| . ciing va dbé bén dinh c theo chiéu sau
Ung bién  -¢

39



MH Mohr — Coulomb

Simple shear test (drained)

o e . .
_ XY =0 (plastic strains)
A Eyy '
: /ffiU (elastic strains)
v G Exy
| E
G = €
2(1 + L’) le |
Ag |
fany = = :/mlf €
Agxy | - Lo

40



Triaxial test (drained)

: Aloy — 0,
| E=21% "% _9q(1 +v)
Vs Ale,
E i —Ey
e, £y = 265 + &y
i _ 2sin®
T | /—ey tan o= 1 —sin
\\:.(AJI

41



MH tinh chat vat liéu trong PLAXIS

n’

Clra s6 cho cac théng sb
MH MC

E ref

50 TN nén ba truc

Advanced parameters Mohr-Coulomb

Shiffress Strength
SO .00 H‘\..rn;,m Cremmend *  |0.000 I‘I'\l.m“,m
Yol 0.oon m

W Tenzion cut off

Tenzile strength © (0000 khym®

A ndrained behawiour Consolidatiar
E .q TN Oedomet . o
=
General  Parameters l Interfaces | Coiet = ¥
tifess Stength 1125605 | Advance parameters
E EIND  khfm® Cof 10,000 P
v{nu): (o300 o (phi) :  [30.000 Ok | Cancel | Defaul: |
w (psi) @ |0.000

Altematives 2G(1 _ V)
Gy 1153846 ki/m® oed =
E .0 [H03000  kfm® Basic parameters 1-2v E

(I—V)E i m

Advanced. . |

Mext

“(1-2v)1+v)

42
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MH tinh chat vat liéu trong PLAXIS
2.4. Hardening Soil M (HS) [isotropic hardening]

US léch | KQTN nén ba truc

. Cét thoat nuéc TC * Quan hé q = G,-OC3~¢& (dudng cong)
4 dudng tiém can ’ ”; A = A
S o LT b S + Céc dac trung vat lidu ¢, ¢, ¥

o; M~05, EY, E, EY =3E v, =0.2
E, GZE ?\ o; Pref=100avUs: K, =1-sing

R: = q;/ q, (R,= 0,9) — hé s6 pha hoai

Q [~ -

__\“__

> e c tension = O’ Cincrement = O
ot Ba=lolp™) ref A
1 Eref . p Zat l* —
ved = 55 VOI =
y) (1+e)
Ey y "
re
Pref TI: . - . Eref . 2p V6| k*:
nén oedome ur 1
J * (1+e)
43




Clra s6 cho cac théng sé
MH HS

Hardening soil model - =Nolamea

General Farameters I |rkeifaces I

Advanced parameters Hardening Soil x|

S hiff ress

¥, lre)e

Im c'rcrE men !
prE{ ' |1DDDDD Lrlwm‘j'
KE': : IEI.d?EI Ry,

—Strength
0.000 kiym
Yiel 0.000 m

0.900

ik

[V Tension cut off

T ensile strength : IEI. oo khym?

' Manual settings

kemplon-B
¥

e

—Undrained behaviour
{* | Standard sefhing 3

Jo.oe7 Advance parameters
IEI.#EIE
|u_nnn

ok I Cancel Drefault

) e
Eg%f : Im ke rri° C o IW
Egifd : [2.000E+04 kN /m? p(ohy: [000

ff : Im e/ yr (psi) = IW :
power {m) W

—Altemnative
[ Use altematives

CE : ID.DH"Z
Cs 2 ID.DDEE
ID.5DDEI

Basic parameters

Bdvanced... I

Carcel I

_2G(1-v)
oed — 1—2v E

(1-v)E
(1 — 21/)(1 + v)

Eoed —
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MH tinh chat vat liéu trong PLAXIS

* Cac PT vé tir bién theo thi nghiém oedémet

t t +t véi t >t
- Buisman (1936): 8=8C—C310{J:>8=?—C310E£t ) {/ét’>0

Bi€n dang co két tham

g e — HS réng
- Bjerrum (1967)& Garlanger (1972): e=e, —C, log( CT j EOFOCB“ &)
c ' >

T+t
- Butterfield (1979) & Den Haan (1994): ¢ =g _Cln CT
Trong d6: v _1o V| _ 1l 1E€ . =
Vo 1+€0 >
€ 1
C
Khi bién dang nhé: ¢ = Ca C, .

(I+e,)In10 Inl0 N



<«

MH tinh chat vat liéu trong PLAXIS
2.5. Soft-soil-creep M (SSC) [dat sét, bui co két thong thudng, bun]

PT tir bién (nén oedomet)

ce=°4"=—Aln

! G !
O  Bln— —Cln(rcﬂj
o, o T

pO0 c

1

NC IineN"

C,— swelling Index;
C,— compression Index

Cn(1+t/)

¢ - logarit tdng bién dang

c,, 6’ - US hiéu qua ban dau va cudi cing sau
gia tai

Go0r Ope— AS tién c6 két (ing vai trube gia tai
va cudi sau c6 két tham

C C

r r

(1+e,)In10  2.3(1+e¢,)

__c-¢c) _(c-¢)
(14¢,)In10  2.3(1+e,)
C C,

2

(1+e,)Inl0 2.3 .




Soft soil creep model - <HoMame >

General FParameters |Inleﬁaces|

—Sliffres

Clra s6 cho cac théng sé
MH SSC

L* (lambda*) :ID_1DD c:
k* (kappa™) : IIZI.I]2EI

W= mu™) :

—Strength

[2.000 kh/m°

@ (phi) : |25.nun ¢
[5.000E-03 w(ps): [N :

Alternative

Adwanced parameters Soft Soil Creep C.:

[T Uze alkernatives

ID.H#ED

Cap = [o.035 asic parameters
C [0.0173
v, ire) s | ° —
rc it : pAdvanced... |
Ky : 0.703
M 1.031 Hext | ak | Larcel

—Urndraimed behaviou

€% Standard seftings Advance paramete rs

€1 1 anual settings

Skempion-B J0.923

v 0.435
K'¥on 4500.000
1] LCancel Dt analt |

A% — Cc — Cc
(I+e,)In10 2.3(1+e,)

C C

f* = a s

(1+e )Inl0  23(1+e,)
. C

(24

T 23(1+e)

Y7
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Tém tat cac thong sé md hxnh dung trong Plaxis

Thong so D6 bén P6 ciing
O | € | ¥ | V]| Ew | Ef |Mm|A* kY| p*

MO hinh (d9) | (kPa) | (do) | (-) | (KPa) | (kPa) | O) | () [ () | )
Linear Elastic M X| X X
Mohr Coulomb M X X X | X (X) X
Hardening soil M X X X | X] X X | X
Soft Soil Creep M X X X | X X | X | X
Soft Soil (Cam Clay) | X X X | X X | X
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Ung dung cac MH vat liéu

Mo hinh vat liéu
Pham vi ap dung Mohr Hardening | Soft Soil | Soft Saill

Coulomb M Soil M Creep M M
Khéi dap X X X
Ho dao X
Tunen X X
Tinh lun X X
TN Oedomet X X
TN nén ba truc X X X
Phu thubc thoi X X
gian (Creep)
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v . n? ~ . A . n x = ~ . n
MH dac diém va diéu kién Iam viéc cua vat liéu
* Khai niém g suat lich su hién truéng

€ qa
de = a.do’
- Y
Cb6 két bxnh —
b thuong
. ,.\‘Tram tich
~Se~X4i mon L
N — c Tram tich X0l mon
Qua co két
Ap suét o
e A
o |de =C.d(logc") LY _ v
N - = = | Phants
=0 - dat M
a b c d
1 2 3 4
O
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v . n? ~ . A . n x = ~ - A
MH dac diém va diéu kién Iam viéc cua vat liéu
Lich sur co két cua dat

Soils have a “memory” of the stress and other changes that
have occurred during their history, and these changes are
preserved in the soil structure (Casagrande, 1932).

’ - A A . . O-’
» Hé s6 qua cO két (over consolidated ratio) OCR=—-
GvO

OCR = 1 — C0 két thong thudng (normally consolidated) [NC]
OCR > 1 — Qua co két (overly consolidated) [OC]

OCR < 1 — Chua nén téi (under consolidated) [chua dat can
bang dudi tac dung tang pht ]
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TABLE 8-1 Mechanisms Causing Preconsolidation™

MMechanism F.emarks and References
Change in total stress due to:

Remowal of overburden Geoslopic erosion or axcavation
Past structures by man

Grlaciation

LChange ifi pore WAalelr pressure due to!

Change in water table elevation Kenney {(1964) gives zea level changes

Artecsian pressures Common in glaciated arcas

Dreep pumping ; flow into tunnels Common in many citics

Desiccation due to surface drying May have occurred during deposition

Desiccation due to plant life May have ocourred during deposition
Change 1n soil structure due to:

Secondary compression (aging)t Raju (1956)

Leonards and Ramiah (1959)
Leonards and Altschaeffl (1964)
Bjerrum (1967, 1972)

Environmental changes such as pH, temper- Lambe (1958a and b)
ature, and salt concentration

Chemical alterations due to “weathering,™

precipitation, cementing agents, ion ex- Bjerrum {1967}
change |
Change of strain rate on loadingt Lowe (1974)

* After Brumund, Jonas, and Ladd (1976).
' The magnitude of g, /o, related-to secondary compression for mature natural deposits
of highly plastic clays may reach values of 1.9 or higher.

1t Further research is needed to determine whether this mechanism should take the place
of secondary compression.



w . A’ ~ . . ~ . ~ . A
MH dic diém va diéu kién l1am viéc cua vat liéu

 [Initial Preconsolidation Stress — Advance Model

1\

Dung cho MH dat mém yéu (tor bién) va MH dat tang bén 5

g
OCR=—E
CFW

\

G"I}

:-'B‘UF'

Over Consolidation Ratio

OCR =27
— 'O
", \\HHHHHHHHHMHHHMH\HHMHHHMHH\
Pre-Overburden Pressure POF
_ _ 10
POP—‘GP Jyy‘
c, O,

3



‘

\od ll\’) AN A Y [ IV, N N [ IV, N
MH dac diém va diéu kién Iam viéc cua vat liéu

< ? < ’ . Ve
- Cat no, cat nén va goc vy cat ot
. » v Cat chit Sét qua cb két
b h t dinh A % .
30 bén chong cat din T Sét qua cb két HORIET)
T _________________________________________ D e +
Cat chat — Sét qua cb két Sl
thién
_________________________ 2 chiéu
o)
. - ) - o O ¢D cao Ch 2 L
_ c , , x , uyén vi cat
Ef}[tt)r(]?p tﬁet\ €0 “é '3 Catxdp - Sétcg ~ mau thi i
=1 e, WILOHG, g ‘Eg \ b két théng thudng nghiém Cat x8p - Sét
. > 82 : — Al cb két théng
Chuyén vi cat ©->8 Ung suét phap thudng

D

Cat trén mat
cai mac

{’ng suat cat t

T §uong thuc té
Yo+y
O (ing suét phap o’

(@)
@‘O

Thuong v < ¢. Plaxis lay v = ¢ - 30° cho cat thach anh.
Chi dung cho cat chat hoac dat dinh qua co két 54



w . A’ ~ . . ~ . ~ . A
MH dic diém va diéu kién l1am viéc cua vat liéu

- Hé sd ap luc hong K, va Initial stress

nep udn vl trive £
P e chira truc

Goc nghiéng ::xllla DW‘ Mat ph3
.a-""d--
__d_-':-r‘f"f |

K, tu nhién va diéu kién hoat déng kién
tao clia qua dat

Dia ky thuat cong trinh
S6 tay Ky thuat Thuy loi
(Nha XB Nong nghiép 2006)

§6 sau dudi mat dat H (m)

8905

1000

1500

2000

2500

3000

ting suét trung bxnh nam ngang G,

ting sudt thang ding o,

1.0 5 2.0

e
o
o L0

’/’—._‘- L] ® Py =~
r'/ 'D 4 L] E = ] I v
w I:l.:‘ h A = “:'
/ Y 'Jl L A o
. A L - 0
1 Ak @ 4 e e
2 b 4 e
’I/ [ ] @ A,»WS o 0.9~ =
| dee% ® e Pt
B a2 0« K, = 1500/H + 0.5
®
]l ® v ... ® .// %
l L [ ) /
97
e ’
| o
= /’
" Ty // o wst Oxtralia
| i ,/ v uwt Hoa K}\/
I v ! a2 ca Canada
[ /] . .
I / o sew Scandianavia
: I’ s sor Nam Phi
[ ! o ome Céc vung khic
| | ‘
[~ ill
|
: 7‘ K, =100/H +0,3
| m i |
! |

IO



w . A’ ~ . . ~ - ~ . A
MH dac diém va diéu kién Iam viéc cua vat liéu

- Hé so ap luc hong K, va “Initial stress”

. . NC o
' '  Hardening Soil: K, =1-sme¢ Jaky
KéVC:Gf _ 9 :>a'3=0'2=K(§VC0'p{ .
c, O,  Soft Soil Creep: sap si Jaky
K, - Procedure: HS ap Iuc hong cla “Overconsolidated Soil” I6n hon cung gia
tri clla “Normally Consolidated ”: Ko > Ké\’c
Dung “K,— Procedure” xac dinh U.S ban dau: TN nén mét hudng
“Oyy F 3 , AG'XX K(;VCGP B G'gx KéVCOCR B G'?cx Vur
o Aaxx ' — ' = ' =
0, |- Ac',  o,-0°  (OCR-1)o" 1-v,
-I I:I\E GvO y
Sl [ AN v (i, = Ve = —- = K{“OCR-— (OCR-1)
| 1—Vw o yy _Vur
O Chd y: 1. v nho = K, 16n = dat quéa nén;
i | 2. Trong diéu kién tu nhién, K, con tuy thudc
o » Ow|  diéu kién hoat ddng kién tao clia qua dat
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o . A’ x . . A x . A a .
MH diac diém va diéu kién l1am viéc cua vat liéu
* Hai diéu kién va phan tich drained / undrained

- DK undrained, hinh thanh ap Iuc I8 réng du i@t
AU # 0, Ac # Ac’ o, ©3
Khi - tinh thdm cuda vat liéu nho va tdéc do gia tai nhanh
- nudc 16 rong khéng kip thoat ra hay chay vao

« DK drained, khong hinh thanh ap luc 16 réng du
Au =0, Ac = Ac’
khi
- tinh tham cuda vat liéu 16n va toc do gia tai cham
- nudc 16 rong cb thé thoat ra hay chay vao
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MH dic diém va diéu kién lam viéc cua vat liéu
*Vidu (h6 dao sau)
Theo Vermeer & Meier (1998) — Nhan to thai gian T
T<0.10 (U<10%) -2 undrained analysis
T>040 (U>70%) -2 drained analysis

k = hésotham
E..q = d0 cling nén don (adomet)
T = KE o ¢ Yw = TLdon vicua nuéc

= chiéu dai thoat nuéc
= thai gian thi cdng

= nhan to thoi gian

= d0 co két

Y, D’

c 4™ 0
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£, (per cent)

v . n? ~ . = ~ . ~ . n
MH dac diém va diéu kién lIam viéc cua vat liéu

* TN nén ba truc (dat NC)— drained / undrained

g (kM m -2 i

drained undrained
I"-1_il.u;4I
200 100
&
=
100 = s0
. — ' i I [
0 L - o 5 0 is 20
Acxial strain (per cent) Axial strain {per cent
0
T
3
]I:_] | | | | |
0 3 10 15 20 25

Axial strain (per cent)




o . n? ‘ . = x . ~ . n
MH dac diém va diéu kién l1am viéc cua vat liéu

* TN nén ba truc (dat OC) — drained / undrained

100 -
gy = 34.5 kN m™ 100 - i
Crerconsolidation ratio H.'- = Failure
z S0F z SO+
= =
o =
+E§ s
_ il l 1 ] | | ]
0 Pl 0 0 s 10 15 20 25 30
(€:)F" Axial strain (per cent) R, = 24 Axial strain (per cent)
-4
25F
- ~ 03=34.5kNm™
s D 0 Overconsolidation ratio R, = 24
o £ P
] Z
= | & =25t
iy N
_50 =
2L - A ! I ! | |
0 10 20 0 5 10 15 20 25 30 60

Axial strain {per cent) Axial strain (per cent)



o . n? x . = ~ = ~ . n
MH dac diém va diéu kién l1am viéc cua vat liéu

* Cac duong Ung suat trong TN nén ba truc undrained

} NCclay o
(a) Au positive
t :_, . ._4,_{
A A
NC ESP //“’ TSP
s, s
(b) OC clay
| f= = 0, — 05 :6'1 o'
OC 2 2
O, +0
¢ = 1 3
s's 2
ESP — effective stress path ,_ 0 to)

TSP - total stress path 2 °l



MH dic diém va diéu kién lam viéc cua vat liéu
* Thong so6 Skempton’s A and B
Skempton 1954: Ao =B [AG3 + A(A01 — Ao, )]

Néu:

- dat hoan toan bao hoa

- nudc 16 réng khéng chay vao/ra khoi 16 rong

- m6 dun nén thé tich clia hat dat xem nhu rat I6n

- tinh chat clia vat liéu — tuyén tinh dang hudng (§L Hooke)

A&,y sketcton = A€o R WG IN%
Ao’ A
AE o sheteion =
K’ N
Ap _ nAo, 502

vol, pore water ~— K 62
w



o . A’ ~ . . ~ . A ~ =
MH diac diém va diéu kién l1am viéc cua vat liéu
* Thong so6 Skempton’s A and B
Trong TN nén ba truc: Ao, ; Ao, = Ao,

A&g = A&
|

Ao, +2A0,-3A0,, K,
" 3K' n

vol, skeleton vol, pore water

Ao

1+nK

< K,

_ Ao, =B|Ac, + A(Ac, —Aa,)]

1 1

nk' Al = 3

K 63

w

Ao, = 1 |:AG3+%(AO'1—AG3):I

Vay B=

1+




MH hoda undrained theo Plaxis

PP. A - phan tich theo U.S hiéu qua:
tinh chat vat liéu: undrained
théng s6 d6 bén chdng cat = hiéu qua: c¢', o', y'
thong s6 d6 cling = hiéu qua: Eg,', V'

PP. B - phan tich theo U.S hiéu qua:
tinh chat vat liéu : undrained
thong s6 d6 bén chéng cit = tong: c=c,, ¢ =0, y =0
thong s6 d6 ciing = E.,', V'

PP. C - phan tich theo U.S téng):
tinh chat vat liéu : drained
thong s6 d6 bén chéng cit = tongc=c,, ¢ =0, y =0
thong s6 d6 ciing = E_, v, = 0.495

/ 2 /
Théng s6 dung trong tinh toan: £ = (1+V)E,

Manual PLAXIS 8 — Material models (p.2.8-2.13) G, =G =G «
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