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Dai hoc Duy Tan — Khoa Xdy dung Bai giang Plaxis

Chuwong 1. GIOI THIEU CHUNG VE PHAN MEM PLAXIS
Muc tiéu chwong:
- Giup sinh vién biét dwge lich sie hinh thanh ciing nhw cdc tinh ndang co bdn
ctia phan mém Plaxis trong phdn tich cdc bdi todn Pia ky thuat
- Gilip sinh vién biét va thwc hién dwoe cdc budce cai dat phan mém Plaxis

1.1. Gi6i thiéu vé phin mém Plaxis

Su phat trién phﬁn mém Plaxis dugc bit dau tir 1987 tai Pai hoc cong nghé
Delft — Ha Lan. Phién ban Plaxis V.1 ban diu dugc thanh lap nham muc dich phan tich
céc bai toan 6n dinh dé bién va dé song tai cac vung bo bién thép tai Ha Lan.

DPén nim 1993 Cong ty Plaxis BV duoc thanh 1ap va tir nam 1998, cac phan
mém Plaxis déu duoc xay dung theo phén tr hiru han.

Phan mém Plaxis duoc trang bi cac tinh ning dic biét dé giai quyét mot sb khia
canh cua cac két cdu dia k¥ thuat phirc tap. Chuong trinh nay dung dé tinh toan cac bai
toan vé mai doc, hd dao, hdm (tunnel), dudng him giao thong, dudng hao ky thuat
(collector), dudng tau dién ngdm va cac dang cong trinh ngdm khac.

Hién nay bo Plaxis gdm cac modun sau:

Plaxis 2D: dung phan tich lin cia méng, phan tich qua trinh thi cong hd dao,

phéan tich bién dang chuyén vi ctia dé song ...
Phan tich qua trinh dao hd moéng kh cé neo chéng - S¢ dé tinh toan

Ung suét hiéu qua giai doan cudi
Hinh 1.1: Phan tich bai toan ho dao bang Plaxis 2D V8.5
Plaxis 2D két hop médun Dynamics dung phan tich dong ciia mong may trén
nén dan hoi, phan tich dong coc, phén tich bai toan dia k¥ thuat c6 xét anh hudng cia
dong dat ...
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Hinh 1.2: Phan tich bdi todn déng coc bang Plaxis 2D V8.5 Dynamics
Plaxis PlaxFlow: dung phan tich bai toan thim 6n dinh, khong 6n dinh trong
moi trudng bio hoa, khong bdo hoa va diéu kién bién thay d6i theo thoi gian.
PlaxFlow c6 thé tich hop voi Plaxis 2D dé phan tich bai toan vé bién dang va on dinh
6 xét anh huong cua ap luc nudc 16 réng va dong tham.
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Hinh 1.3: Phdn tich bai todn tham qua ddp dat bang Plaxis PlaxFlow
Plaxis 3D Tunnel: ding phan tich qua trinh thi cong ham theo cong nghé
NATM, danh gia 6n dinh ctia duong him chiu ap dio trong khién, danh gia 6n dinh
ctia hd dao chong d& bang tuong cir ...
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Phan b cac (ng suft hidu qua quanh dudng him Qua trinh dao
trén mot mat phang vudng gbc vai truc ham

Hinh 1.4: Phan tich bdi todn thi céng ham theo cong nghé NATM bang Plaxis
3D Tunnel
Plaxis 3D Foundation: dung phan tich bai toan méng be, phan tich strc chiu tai
cua coc khoan nhdi ...
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Hinh 1.5: Phan tich bai todn méng bé bang Plaxis 3D Foundation
So véi cac bd phan mém khac nhu Geostudio, phin mém Plaxis co cac tinh
nang uu viét nhu sau:
e Xem xét sy twong tac giita két cdu v6i nén dit
M6 phdng bai toan theo qua trinh thi cong (Staged construction)
Tinh toan theo thoi gian
Tinh toan dong thdm
Tinh toan bai toan tai trong dong
Tinh toan c-phi reduction technique
Tao luéi dé dang

1.2. Huwéng din cai dit phan mém Plaxis:

Budc 1: tai phan mém Plaxis vé may tinh

Budc 2: Tién hanh cai dat phan mém, kich vao Setup.exe & trong thu muc
Setup

Budc 3: Trong qua trinh cai dat khi yéu cau registration disk, chi duong dan
dén file USERDEF.PUF trong thu myc Crack

Budce 4: Chon cai dat theo dang "personal computer installation", cai dat
hardlock drivers khi str dung phan mém ban quyén

Budce 5: Copy file batch.exe, geo.exe, plaxout.exe, hlvdd.dll trong thu muc
Crack vao thu muc Plaxis ndm trong 6 C:

Qua trinh cai dit da hoan tat.

1.3. Giao dié¢n ciia phan mém Plaxis V.8
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Hinh 1.6: Giao dién ciia phan mém Plaxis V.8

1.3.1. Main Menu - Menu chinh:
Menu chinh chira dung tit ca cac muc va thao tac ciia chuong trinh vao. Bao gom:
File, Edit, View, Geometry, Loads, Mesh, Initial, Help
Menu File:
New: Pé tao du an méi
Open: M6 mét dy an hién hitu. Yéu cau file duoc hién thi
Save: Luu gilr dy 4n voi tén hién hiru
Save as: Luu gitt dg 4n véi1 mot tén moi
Print: Dé in m6 hinh hinh hoc trén mot may in dugc chon
Work directory: Thiét 1ap thu muc lam viéc méc dinh noi du an Plaxis s€ dugc

luu

Import: Nhap dir liéu hinh hoc tur kiéu file khac

General settings: Thiét 1ap thong tin chung cho mé hinh hinh hoc

Exit: Thoat ra khoi chuong trinh Input

Menu Edit:

Undo: Trd vé trang théi truéc d6 ctia moé hinh hinh hoc (sau khi nhap 13i). Su
1ap lai chirc nang undo dugc gidi han trong 10 hanh dong gan nhat.

Copy: Sao chép mé hinh hinh hoc dén cira s6 bd nhé

Clea selections: B6 moi lua chon hién thoi

Menu view

Zoom in: Thu nho

Zoom out: Phong to

Reset view: Xem lai toan bg vung vé

Table: Hién thi bang toa do nhitng diém hinh hoc. Béang co thé duoc st dung dé
diéu chinh nhitng toa dd c6 san.

Rulers: Dé hién thi hodc an nhiing cdy thudc trong ving vé

Grid: Dé hién thi hodc an 1udi trong ving vé

Axes: Dé hién thi hodc 4n miii tén chi truc X va truc Y
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Snap to grid: Dé khoa ludi

Menu Geometry:

Menu Geometry chira dung nhiing tity chon co ban dé bién soan mot mé hinh
hinh hoc. Ngoai chuc nang vé ducmg hinh hoc, ngucn dung c6 thé Iya chon nhing
phan tir dam, vai dia k¥ thudt, phan tir tiép xtc, phan tir neo..

Menu Loads:

Menu Loads chtra dung nhitng tity chon dé thém nhiing tai trong va nhimng diéu
kién bi€n vao mo hinh hinh hoc co ban

Menu Materials:

Menu Materials dugc st dung dé kich hoat nhiing co s& dir liu cho sy tao
thanh va sira d6i cua dix liéu vat liéu thiét 1ap cho dat va nhirng phﬁn tir dam, vai dia ky
thuat, phan tir tiép xuc, phan tir neo.

Menu Mesh:

Menu Mesh chira dung nhiing tily chon dé phat sinh mot mét ludi phan tir hitu
han va dé lam min lu6i toan cau, ludi dia phuong.

Menu Initial:

Menu Initial chira dung tiy chon dé di toi nhitng diéu kién ban dau ctia chuong
trinh vao. Diéu kién vé ap luc nudc 16 rdng, didu kién vé tng suat hiru hiéu.

1.3.2. Toolbar (General) — Thanh cong cu chung:

Bao gém cac lya chon nhu: m¢ file moi, in file, phong to, thu nho, lya chon dbi
tugng. Ngoai ra cho phép truy xuat dén chuong trinh tinh toan, két qua tinh, cac bang,
biéu d6 ctia mot du 4n c6 sin.

Go to calculation program: truy xuit dén chwong trinh tinh toan cta du an c6 sin

Go to output program: truy xuat dén két qua tinh toan cua du an co sin

Go to curves program: truy xuat dén két bang, biéu d6 cua dy an c6 sin

Coordinate table: xuét bang toa dd cua céc diém trén mé hinh, cho phép chinh stra
toa do cac diém.

Go to calculation program iGo to curves prw%n Coordinate table

1=

BEEB ocegaacf D

L\ \\\\\ AN

rGo to output program ‘ I\Ie—] [Open| |Sa\.re | [Prlm| |Eoom out| ISeiectlon | IUndo|

Hinh 1.7. Thanh cong cu Toolbar (General)
1.3.3. Toolbar (Geometry) — Thanh céng cu hinh hoc
Toolbar (Geometry) chira cac cong cu dé€ tao mo hinh cho bai toén

G try li Hinge and Tunnel ||Rotation fixity Distributed Point Load s
\K Rotation Spring designer {plates) Load system A system B well Material sets

| + +°_°°_I O |_| mem lA lB i:::_ —}é{— == Initial conditions

I|1ten‘ace Fixed-end || Standard || Prescribed Distributed Point Load Drain Generate Define initial
anchar fixiies | |displacement ||Load system B system A Mesh conditions

Hinh 1.8. Thanh cong cu Toolbar (Geometry)
Geometry line: duong hinh dang
Plate: khai b4o phan tir tudng va ban

Node-ta-node

G d
oar anchor
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Hinge and Rotation Spring: khai bao lién két hinh hoc
Geogrid: khai bao phan tir vai dia k¥ thuat

Interface: khai bao mat ct tiép xuc

Node — to — node anchor: khai bao phan tir neo

Fix — end anchor: khai bao phan tir neo mot dau

Tunnel designer: khai bao dudng ham

Standard fixities: lya chon tinh ngam

Rotation fixity: ¢6 dinh chuyén vi xoay

Prescribed displacement: khai bao chuyén vi cudng birc
Distributed load system A, B: khai bao tai trong phan bd
Point Load system A, B: khai bao tai trong tap trung
Drain: khai bao phan tir thoat nuéc thang dung: giéng cat, bic tham. ..
Well: khai bao phan tir giéng thu nudc

Material sets: thiét 1ap co so dir li¢u vat ligu

Generate Mesh: tao lu6i phan tich

Define initial conditions: xac lap diéu kién ban dau

1.3.4. Rulers — Nhirng cay thwéc:

O hai phia trai va dinh ctia viing v&, nhitng cai thudc do chi bao nhiing toa do vat 1y
ma nguoi thiét ké co thé xem tryc tiép nhimg kich thudc hinh hoc. Nhiing cay thudc
c6 thé duoc tit trong menu View.

1.3.5. Draw area — Vung vé:

Vung vé€ 1a vung trén dé6 mo hinh hinh hoc dugc tao ra. Sy tao thanh mé hinh hinh
hoc chu yéu duoc thuc hién béng con chudt, mdt vai tuy chon dugc nhap truc tiép
bang ban phim. Hé thdng ludi trong ving vé& c¢6 thé sir dung dé truy bat nhimng vi tri
yéu cau.

1.3.6. Origin — Truc:

Géc vat ly dé xac dinh nhiing kich thuéc duge hién thi boi mot vong tron bé trong
d6 truc X va truc Y dugc chi bdo boi nhitng miii tén. Nhitng chi bao cua truc co thé
duoc tat trong menu View.

1.3.7. Manual Input — Nhép vao b%ng tay:

Néu viéc v& véi con chudt khong dua dén sy chinh x4c mong muén, cach nhap vao
béng tay co thé duoc st dung. Nhiing gia tri cho toa dd X, Y c6 thé g0 vao truc tiép
theo ct phap (gié tri X < khoang tring > gia tri Y).

Ngoai ra thay vi nhap vao nhiing toa do tuyét ddi, co6 thé nhép toa do tuong ddi so
véi gid tri trude theo ci phép (@gié tri X @gid tri Y).

1.3.8. Cursor position indicator — Chi bao vi tri con tré:

Chi bao vi tri con tré cho biét vi tri hién thoi cua con trd chuot cd nhitng don vi vat
1y bén trong 1an nhitng diém man hinh.
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Chuwong 2. KHAI QUAT MO HINH HOA TRONG PHAN MEM PLAXIS
Muc tiéu chuwong
e Gilip sinh vién biét dwoc cdach thiét lip mé hinh tinh bang phan mém Plaxis
e Gilp sinh vién biét trinh tw tinh todn, phdn tich, xudt két qud bai todn mé
phong bang phdan mém Plaxis
2.1. Thiét 1ap mé hinh bai toan
Dé phan tich mot bai toan Dija K§ Thuat sit dung phan mém Plaxis, nguoi dung
phai tao ra mot mo hinh phﬁn to hiru han, chi rd nhitng thudc tinh va nhiing diéu kién
bién Vi¢c nay duoc lam trong chucmg trinh vao theo nguyén tac: dau tién v& duong
vién hinh hoc, rdi thém nhung lop dat, nhiing d01 tuong ciu trac nhu dam, thanh
chéng, neo, vai dia k¥ thudt, bac tham .v.v.., cudi cing gan cac diéu kién bién va tai
trong tac dung.
Khi bt dau chuong trinh vao, mgt hop thoai Xuét hién cho phép lya chon gitra
viéc chon mot du an hién hitu (Existing project) hodac tao mot du an mdi (New
project).

Create/Open project E

" Exsting project

<< More fileg >»>»

Cancel I Help |

Hinh 2.1. Tao méi hoac mo mot dw an cil trong Plaxis
Néu chon dy 4n mdi ctra s6 General settings xuat hién trong d6 nhirng thong s6
co ban cua dy 4n méi s& duoge thiét l1ap. Bang Project chura tén va mo ta dy an, kiéu mo
hinh, kiéu phan tir, cac thanh phan gia toc doc 1ap dung cho bai toan dong.

"
General settings &J
iProject | Dmensions |
Project 1 General options
Filename <NoName > Model Plane Strain hd
Directory Elements 15-Node ¥

Title <NoMame >

Comments Acceleration
Gravity angle : — 5. 106G

x-acceleration : 0,000 :I G
y-acceleration : (0,000 =G
Earth gravity : 19,30[1 =| m/s 2

[™ Setas default

MNext | oK | Cancel

Hinh 2.2. Bang Project trong cira sé6 General settings
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Plaxis V.8 phan tich bai toan theo hai m6 hinh: bién dang phang (Plane strain)
va ddi xing truc (Axisymmetry).

r

Hinh 2.3. Mé hinh bai todn: a) bién dang phang; b) doi xirng truc

i

Hinh 2.3. Cdc dang bai todn sik dung mé hinh bién dang phang
AXI-SYMMETRY

Hinh 2.4. Céc dang bai todn sir dung mé hinh doi xitng truc
Dé phan tich bai toan theo mé hinh bién dang phang hoic ddi xtng truc ngudi
ding c6 thé lva chon phan tir (elements) tam giac 6 niit hodc 15 nat. Phan tir tam giac
6 nut la phﬁn tir mac dinh cho su phan tich hai chiéu. Ma tran d6 cing phﬁn tir duoc
udc lugng boi phép lay tich phan sé sir dung tong ctia ba diém Gauss (diém tng suét),
v6i phan tir tam giac 15 nat 1dy tich phan muoi hai diém ung suét.
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_ node (u,, u,)

_- stress point (g, €)

y-axis

G-node triangle 15-node triangle
Hinh 2.5. Phdn tir tam gidc 6 nit va 15 mit
Cac trudong hop st dung phan tir tam giac 6 nit va 15 vat xem theo chi dan
bang 2.1
Bang 2.1. Dang bdi todn sir dung phdn tir tam gidc 6 nit va 15 nit

6-node elements 13-node elements
Plane strain Failure loads
Working lead Phi-c reduction

Axi-symmetry

Bang Dimensions chira nhitng don vi do co ban cho chiéu dai, luc va thoi gian.
Nhitng don vi mac dinh nhu goi y bdi chuong trinh 1a m (mét) cho chiéu dai, kN cho
luc va ngdy cho thoi gian. Nhitng don vi tuong tng cho ng suat va trong luong duoc
liét ké trong hop ¢ dudi nhirng don vi co ban.

General settings |

Project

[~ Units
Length

[ Geometry dimensions

Left: 0,000 = m

Force Right : 50,000 |

Y
=
>

Time Bottom ¢ 0,000 :‘] m

Top : 25,000 :] m

Grid
Stress knifm 2 Spadng : 1,000 fs|m
Weights foum 3 Mumber of snap intervals: |1 =

[™ setas default

‘ oK I Cancel |

\

Hinh 2.6. Bang Dimensions trong cua s6 General settings
Céan cu vao bién cua tung bai toan dé lua chon thong sb trong hdp thoai
Geometry dimesions phu hop. Mot sé dang bai toan thudong gip trong thuc té bao
gom: céc bai toan vé on dinh, bai toan bién dang, bai toan phan tich dong... nhu hinh
2.7.
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Stability analysis

R Drained
deformation analysis

e Undrained
deformation analysis
~ an ona o~ -
LA . )
- “ Dynamic analysis

Hinh 2.7. Cac dang bai toan Dia ky thudt thwong gap

¢ Bai toan mong nong:

a w a
UL
AG
initial stress after loading
distribution
o
w
(0.1 to 0.2)AG accepted
Suggestions: Stability analysis: az2w
Drained deformation: o= 3w
Undrained deformation: oz 4w

Hinh 2.8. Bién phan tich dé xudt cho bai todn méng néng
e Bai toan nén dudng:

© s E >
€ € > >

Similarity with shallow footings

Suggestions: Stability analysis: az 2w
Drained deformation: az= 3w
Undrained deformation: az 4w

Hinh 2.9. Bién phan tich dé xudt cho badi todn nén dwong

e Bai toan ho dao:
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Bai giang Plaxis

A Y
h
d
Yy
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» > mn243xh
mhh
Yy

Suggestion for deformation analysis (based on Dutch situations):
(K.J. Bakker, PAO course Damwanden)

Hinh 2.10. Bién phan tich bai hé dao theo d@é xudt ciia K.J.Bakker, PAO course

Damwanden

W

A

General

Stability analysis:

=] and a = 2d

suggestions: Structural forces analysiss: o> 2d  (Vermeer & Wehnert, 2005)

Deformation analysis-

Deformation analysis:

a = 2d to 3d or 2w fo 3w (max. of d and w)

(MeiBner (2002)

a = 2d ; bottom layer d with small-strain

stiffness for E_rf (Vermeer & Wehnert, 2005)

Hinh 2.10. Bién phan tich bai todn hé dao ding neo theo dé xudt ciia Vermeer &

e Bai toan thiét ké cong trinh him

ThS. Luwong Téan Luc
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Face stability: o= %D ; w=2D (Ruse, 2003)
Structural forces, probably w = 2D

Drained deformation: w= 3D

Undrained deformation: w = 4D

Hinh 2.11. Bién phdn tich bdi todn thiét ké cong trinh ham theo dé xudt ciia Ruse,
2003

Suggestions:

2.1.1. Khai bao phan tir dim, ban (Plate): |
Phan tir Plate dung dé mé hinh cho cac két cdu: twdng chin, san cong trinh, vo

két cAu cong trinh ham. Cac thong s6 dau vao cho phan tir Plate bao gdm:

b=1 minplane stram
b=1 meter m axisymmetry

- 6 ctng chong ubn: EI =
-DPo ciing: E.A =

- d frd h =
- W = (Yeoncrete — Vsoil) - Qreal - YOI Yol lay bAng yyusa N€U trén myuc nuwdc ngam, va

Hinh 2.12. Phan tir Plate

bang v, n€u dudi muc nudc ngam.
- Ung xur vat liéu: dan hoi hodc dan déo
dplate=0
¥ conerste weight w (distrbuted vertical load)

Yl

reality
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Bai giang Plaxis

Hinh 2.13. Phan tir Plate thuc té va phan tir mé phong

Bdng 2.2. Vi du théng s6 dau vao cho phan tir Plate

Parameter Name Value Unit
Type of behaviour Material | Elastic -
Normal stiffness fvpe 12-10° kN/m
Flexural rigidity EA 0.12-10° KNm%/m
Equivalent thickness EI 0.346 m
Weight d ]R3 kN/m/m
Poisson's ratio W 0.15 -

v

2.1.2. Khai b4o lién két ctia thanh: %

Beam hinges

—( Hinga —@ Figd

Click an tircles o taggle hinge/tigid

Example of a joint m the beam lunges window

s and rolation sprin

Faotaton sprmg

Spring stififess +
FJ ong ‘:I Kk fad frm
Min. moment

]-151: :i KHm{m

o

Mz, mament

1E15 =] Kb/

.

Hinh 2.14. Khai bdo lién két ciia thanh

Lién két khép duge chi bao boi mot vong tron mé trong khi lién két ngam duoc

chi bao bai mot vong tron ddc. Bang cach kich vao mot trong nhitng vong tron két ndi
tuong ung s& thay doi tir mot lién két ngam thanh mot lién két khép va nguoc lai.

Do cling dan hoi (Spring stiffness): duoc dinh nghia 13 ty s6 gilta mé men xoan

va goc xoay.

2.1.3. Khai bao vai dia ky thuit (Geotextiles) va bau neo vira xi ming (Grout

anchor): _I (Geogrid)

Phéan tt Geogrid dugc khai bao cho nhiing vat thé manh nhu vai dia ky thuat,
bau neo vita xi mang voi do ctng thong thudng, khong co do cting chong udn. Chung
chi ¢6 thé chdng dd luc cing chir khong chiu nén. Su tiép xuc giira dit nén va phan tir
Geogrid c6 thé khai bao thong qua phan tir tiép xtic Interfaces.

m

.

2 T

Hinh 2.15. Nhitng iing dung ciia phan tir Geogrid
Thong s6 do ciing ctua phan tor Geogrid dugc xac dinh theo cong thic:

Trong do: F: lyc kéo @it trén mot don vi chiéu rong

Al: chiéu dai dan dai
1: chiéu dai mau thu
ThS. Lirong Tén Luc
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Bang 2.3. Vi du théng s6 dau vao cho phan tir Geogrid

Parameter Name Value Unit
Normal stiffness EA 1-10° KN/m

. — o
2.1.4. Khai bao thanh chong, neo (anchor): —l R —l

Phéan tir node-to-node anchors —l dugce ding dé khai bao cho cac két ciu
neo, cdt, thanh chong. N6 két ndi hai diém trong mo hinh hinh hoc, ngoai ra c6 thé
khai bao mdt Uiing luc trude theo cac giai doan thi cong.

s Node-to-node anchor | _ﬂ @j@gﬁ

~Propertiez

M atend set - 1Lexsun 4 - Anchor 1 Change. .

v Adpst Prestress
Prestress horce - ;EI._EIEIEI ii kEMdm

vichior B pe

oK ] LCancel |

Hinh 2.16: Khai bdo Prestress force cho phan tir node-to-node anchors

Phén tir fixed-end anchors ﬂl dugc dung dé khai bao két cau thanh chdng,
neo, cac két ciu chiu nén thuan ty (struts). Pac diém ciia phan tir fixed-end anchors 1a
mot dau két ndi vao mét ludi hinh hoc cia mo hinh, mot dau khong chuyén vi. Vi tri
ctia fixed-end anchors dugc thay d6i dua vao thong s6 goc xoay nhap vao. Ngoai ra co
thé khai bao mot ung luc trude theo cac giai doan thi cong.

Bdng 2.3. Vi du théng s6 dau vao cho phan tir anchors

Parameter Name Value Unit
Type of behaviour Material tvpe | Elastic |-
Normal stiffness EA 2.10° KN
Spacing out of plane L 2.5 m
Maximum force Foa 1-10%° kN

Trong d6: EA: 12 d6 cimg thong thudng (cho mot két ciu anchors)
Khoang cach Ls: khoang cach gitra cac anchors

2.1.5. Khai bao mat cit tiép xuc (Interface):

Mt cat tiép xtic dugc sir dung dé mo hinh hoa su twong tac giita két cau va dat.

Su tao thanh mot mit cit tiép xuc nhu sy tao thanh mot duong hinh hoc. Mat cat tiép

xtic xuat hién khi mot duong gach & canh bén phai cia duong hinh dang xuét hién, khi
d6 theo canh hinh hoc dugc ké su twong tac voi dat xay ra.
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SN R W

a b c d
Hinh 2.17. Nhitng truong hop thong thuong mat cat tiép xuc dwoc sw dung
Mohr-Coulomb I
General | Parameters Interfaces ]
Strength i Permeability
" Rigid " Neutral
& Manual
" Drain
P{inler: ID_B?D
-Real interface thickness
inter ; m
et | Ok | Cancel | Help |

Soil and Interface material set window (Inferfaces tab sheet)
Hinh 2.18. Théng sé ddu vao cho mdt cdt tiép xiic
Trong do: Cinter = 1{inter * Csoil
, ta'nq)inter ’: Rinter *’tanq)soil
H¢ s6 Ry dugc kién nghi 1ay theo bang sau:
Bang 2.4. Gia tri R, theo dé xudt cua Plaxis BV

Suggestlons for R,

inter*
Interaction sand/steel =Ry ©0.6-0.7
» Interaction clay/steel =Ry = 0.5
* Interaction sand/concrete =R, =1.0-0.8
+ Interaction clay/concrete =R, =1.0-0.7
+ Interaction soil/geogrid =Ry~ 1.0
(interface may not be required)
* Interaction soil/geotextile =R, .~ 0.9—0.5 (foil. textile)

2.1.6. Khai bio dwdng ham (Tunnel):
Sau khi lya chon moét tuy chon duong ham, phai chon gitra ba hinh dang duong
ham co ban.
e DPuodng him nguyén ven
e Duong ham nira trai
ThS. Luwong Téan Luc Trang 16
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e Duodng ham nira phai

DPuong ham nguyén ven can phai duge sir dung néu hinh dang duong him day
du duoc tinh dén trong mo hinh hinh hoc. Puong hidm mot ntra can phai duoc su dung
néu mé hinh hinh hoc chi tinh &én mot nira di xtmg, noi ma dudng ddi xting mé hinh
hinh hoc twong tng v6i duong dbi xing ctia dudng him. Mot dudng hdm mot nira co
thé ciing st dung dé dinh nghia nhiing canh cong ctia mét cu trac 16n hon, chang han
nhu mot bé chira ngdm. Nhitng phan thang con lai cua ciu tric ¢ thé dugc thém trong
ving v& bang cach sir dung nhitng dudng hinh hoc.
Tunnel designer =)

File Edit
T i 4
CORK
a

6; | “Shape
v Symmetric tunnel

[V
T\c'.pe of tunnel
|Bored tunnel j

Thickness: iD,DDD 2 m

“Section 1
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Angle : |60 000 | =
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Hinh 2.19. Khai bdo théng sé dwong ham (Tunnel)
2.1.7. Khai bao tai trong va cac diéu kién bién:

Menu Loads chira dung céc thanh cong cu dugce st dung dé dua vao cac loai tai
phan bd (cac luc kéo), tai tap trung va cac chuyén vi cudng buc trong moé hinh hinh
hoc. Céc loai tai va chuyén vi cudng birc ¢6 thé duoc ap dung bén trong mé hinh ciing
nhu & diéu kién bién m hinh.

e Cac chuyén vi cudng birc: @l

Chuyén vi cudng buc 1a diéu kién dic biét ma c6 thé tac dong dén cac phﬁn tr
két cAu nham dé diéu chinh su chuyén vi ciia cac phan tir nay. Chuyén vi cudng birc co
thé dugc lya chon trong menu Loads hodc kich vio nut twong tng trong thanh cong
cu. Sb liéu nhdp vao cua chuyén vi cudng birc trong md hinh hinh hoc tuwong ty nhu sy
tao thanh cua cac phén tir két cau. Theo mic dinh, nhitng gia tri dugc nhip vao cia
chuyén vi cudng buc dugc chi dinh sao cho sy chuyén vi theo phuong ngang 1a zéro6
(Ux = 0) va sy chuyén vi 1a mot don vi theo hudng nguoc hudng thang ding (Uy = -
1). Chii ¥ rang nhitng gia tri ndy 1a nhiing gia tri chi dugc nhap vao. Po 1on cia
chuyén vi cudng buc trong qua trinh tinh toan la két qua tu s6 lidu duogc nhdp vao va
hé sé tai trong twong tmg. Chuyén vi cudng birc duoc diéu chinh bang cac hé sb tai
trong Myisp1 VA ZMyisp. Trong qua trinh tinh toan, cac luc tac dung twong ing voi cac
chuyén vi cudng burc theo hudng X va Y duoc tinh toan va luu trit nhu nhiing thong sd
dau ra.
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e Tai trong: Seghs R él

Hé théng tai trong phan bd hay tai trong tip trung c6 thé dwoc lwa chon tir menu
Loads hodc kich vao nat twong tng trén thanh cong cu. Tai trong bao gdm mot thanh
phan nim ngang va mot thanh phan thang dung. Gia tri nhap vao cua tai trong c6 thé
duogc thay ddi boi viée nhan dap duong hinh hoc twong ng va viéc lya chon hé théng
tai tuong ung tur hop thoai chon.

e Tinh ngam: O

Két cdu ngam thi chuyén vi cudng buc bang zérd. Nhitng diéu kién nay co thé
dua vao trong két cdu ciing nhu cho cac diém. Két ciu ngam co thé dugc liwa chon tir
menu Loads. Nhitng khac biét co thé c6 glu:a ngam theo phuong ngang (Ux = 0) va
ngam theo phuong dung (Uy = 0). Ngoai ra, két ciu ngam c6 thé 1a ngam toan bo, didu
ma c6 mot su két hop ca hai phuong ngam (Ux = Uy = 0). V& mot phuong dién hinh
hoc noi ma tinh chat ngam dugc su dung nhu mot diéu kién, va duoc xét trude diéu
kién vé céc loai luc khac trong qua trinh tinh toan.

2.1.8. Khai bio cac thong sé diu vao cia dat: =

Co s6 dit liéu vat liéu duge chon lya tir biéu tuong hodc tr menu Material sets
trén thanh Toolbar. Khi d6 mét cita s6 Material sets xuat hién chira cac dit liéu co so.
Dt ligu chl'J:a trong material sets ciia cong trinh hién hanh. Mot cong trinh méi, dit li¢u
s trong rong. Ngoal dir li€u cong trinh con c6 dir licu co O chung, c6 thé xen dir liéu
nay bang cach nhap chudt vao nat <Global> trén cira s6. Khi thyc hién cong viéc nay,
mdt cita s6 Window xudt hién nhur hinh 2.20.

Material Sets

T
Project Database 1 Global database

Set type: ‘Soil & Interfaces - Set type: Soil & Interfaces =4

Group order: None ol Group order: MNone LJ
Lesson 1 - Sand -
Lesson 2 - Clay
Lesson 2 - Sand
Lesson 3 - Clay
J Lesson 3 - Peat .
d Lesson 3 - Sand l
s Lesson 4 - Fill
O Lesson 4 - Loam
ﬂ Lesson 4 - Sand |
Lesson 5 - Clay
Lesson 5 - Peat
Lesson 5 - Sand =
| acenn & rlan
-

I I Open... Delete I Create... |

x| oo |

Hinh 2.20. Dit liéu Material trong thw vién Global

Dbé tao mot dit liéu méi béing cach nhép chudt vao <New>. Khi d6 mét cita sb
man hinh xuét hién nhitng dac tinh vat li¢u va cac thong s6. Dit liéu ton tai co thé duogc
hiéu chinh béng cach chon tén tuwong tng va click chudt vao <Edit>. Trén dir li¢u tdn
tai click vao nut <Copy> mot dir liéu maéi tao ra co cac thong sb béng vo1 dir liéu chon.
Khi dir liéu khong sir dung n6 c6 thé duge xd6a bang cach chon va Click vao nut
<Del>.

2.1.8.1. Cac thong s6 co ban ciia dat

e Dung trong kho va dung trong wét (yary and yye).
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Dung trong kho va dung trong w6t 1a khdi luong don vi cua dat ké ca loai vat
lidu c6 16 rong. Dung trong kho Yary ap dung trén muc nudc ngam. Dung trong udt
duoc 4p dung cho tat ca vat liéu nam dudi muc nude ngﬁm. Khéi lugng riéng nhap vao
1a khéi lugng trén don vi thé tich. Nhitng vat liéu khong c6 16 rong chi c6 dung trong
kho. Véi dat c6 16 rong dung trong khdé nhoé hon dung trong wét . Vi du: cat c6 dung
trong kho 16 kN/m® va dung trong uét 20 kN/m’.

Chu ¥ rang loai dat sét khong co dung trong kho . O trén muc nudc ngam dat co
thé hoan toan ué’t do hién tugng mao dan.

e HEé¢ s0 thAm K, K,

Khi phan tich murc do cd két va tinh toan myc nudc ngdm hé sé thim dic biét
can thiét cho tat ca cac 16p dat thim nudc. Plaxis phan biét gitta hé thim theo phuong
ngang k, va theo phuong dimg k,,

DPé c6 thé thu duge két qua chinh xac, gia tri hé thAm 16n nhit va nho nhét
khong nén vuot qua 105.

o Hg sé rong (€init, €min> €max )

Hé s6 rong e hen quan toi trang thai rong n (e = n / (1-n)). Pai lu0’ng nay duoc
st dung trong mot s6 lwa chon dit biét , vi du cho phép thoat nude thay do6i nhu mot
ham cua ty trong dét. Gia tri ban dau e;,;, 1a gia tri ¢ trang thai ban dau. Ty sb thuc té
duogc tinh toan trong mdi budc tinh toan tir gia tri ban dau va su gia tang thé tich 18
r6ng Ag, . Ngoai gia tri e;,; con nhdp vao gia tri nho nhét , e,,;,, va gia tri 16n nhét e,,,..
Gia tri ndy lién quan t6i gia tri 16n nhat va nho nhat ty trong ctia dat . Khi mo hinh dat
cung dugc dung voi gia tri truong né duong.

e Mo dun dan hdi E

Trong co hoc dit, d6 ddc ban dau thudng dugc xem 1a Eq va cat tuyén ¢ 50%
cudng d6 dugc xem 13 Esy (xem hinh 2.21) . Mot s6 loai dat c6 hé sb cb két cao hon
dat sét va mot sb loai da voi vung bién dang dan hdi 16n thuong dung hé sb E, trong
khi cat va nhiing 16p sét cd két thuong ding Esy. Trong Plaxis thuong chon dé nhap
modun E gia ting theo chiéu siu (xem Advanced parameters).

o -a A
o724

strain -€
Hinh 2.21. So d6 xdc dinh Eyva Es
e Luc dinh (¢)
Trong Plaxis luc dinh cua cat (¢ = 0), nhung trong mdt so truong hop s€ khong
thuc hién phan tich dugc. D€ tranh rac roi , nguoi st dung chua c6 kinh nghiém nén
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chon gid tri nhé nhét (dung ¢ < 0.2 kPa). Plaxis dua ra mQt chon lya dac biét cho
nhitng 16p ma luc dinh gia ting theo chiéu sau (xem Advanced parameters).

e Goc ndi ma sat (@)

Goc ma sat ¢ tinh bang d6. Goc ma sat cao thuong thu duoc & nhimng 16p cat,
diéu d6 s& 1am ting tinh toan déo. S 1an tinh toan gia ting nhiéu hay it theo ham mil
cua goc ma sat. Tuy nhién nén tranh goéc ma sat cao khi thyc hién qua trinh tinh toan .
Cho nhiing cong trinh dic biét, s6 1an tinh toan trd nén 16n khi goc ma sat vuot qua 35
do.

e Goc gian né (y)

Goc gian no y tinh bang do. Pat sét xem nhu khong c6 goc gian nd (y = 0).
Goc nd hong cua cat phu thudc vao ty trong va gbe ma sat . Cat thach anh c6 do 16m v
~ ¢ - 30° .Tuy nhién trong hu hét cac truong hop goc gian né bang 0 cho goc ¢ nhod
hon 30°.

2.1.8.2. Cac md hinh dit trong Plaxis

e Mo hinh Mohr - Coulomb

Mo hinh Mohr-Coulomb 13 mét md hnh dan hdi va déo hoan toan. Tirc 1a xem
dat chi 1am viéc trong giai doan dan hoi véi quan hé giita (mg suat va bién dang la
tuyén tinh, quan hé niy tuan theo dinh luat Hooke. Khi trang thai dat vuot qua giai
doan 1am viéc dan hdi nay thi xem nhu dit bi pha hoai hoan toan, tuc la bién dang phat
trién 16n dén vo cing trong khi (mg suat khong ting.

Trong mat phéng, tiéu chuin pha hoai cia mo6 hinh Mohr-Coulomb nhu sau:

T¢=0’¢tang’ + ¢'

Mo hinh nay biéu thi trang thai ing sudt phang ctia mot diém, vong tron tng
suét cia diém do6 chua vuot ra khoi duong bao phé hoai thi vat [am viéc dan hdi. Su
pha hily ctia vat liéu chi xuat hién khi vong tron tng suét tai mot diém bat ky trong vat
lidu tiép tuyén v6i dudong bao pha hoai.

Trong khong gian ng suat, mat pha hoai Mohr - Coulomb c6 hnh dang nhu
sau:

«— f>0 Notacceptable

o—— f=0 Plasticity

f<0 Elasticity

Hinh 2.22. Mdt bao phd hoai Mohr-Coulomb trong khéng gian irng sudt.
Phuong trinh mét chdy déo trong khong gian ing suat c6 dang:

f=3(c'5-c")) + (6’340 )sing'~ c'cos @'

Cic thong s6 diu vio ciia mé hinh Mohr — Coulomb bao gom:
E: M6 dun dan hdi cua vat lidu (KN/m?)
v: hé sb Poisson
¢: goc ma sat trong (d0)
¢ : cudng do6 khang cat (KN/m?)
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