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Dai hoc Duy Tan — Khoa Xdy dung Hé théng bai tdp Plaxis

HE THONG BAI TAP PLAXIS
3.1. Bai toan méng nong
Cho mot méng nong hinh tron ¢6 ban kinh 1,0m, mong dit trén nén cat day 4m nhu
hinh 3.1. Dudi 16p cat 1a 16p dé cung co6 chiéu day rat 16n. Xac dinh chuyén vi, ing suat cua
dat nén dudi day mong do tai trong cong trinh gay ra.
20m

load

4.0m

Hinh 3.1. M6 hinh tinh todn
Cac budc thue hién
o Khéi dong chwong trinh vao caa Plaxis

Bit dau chuong trinh Plaxis boi click chudt vao biéu twong cua chwong trinh vao, co
thé chon du 4n hién hitu trong dit liéu hodc tao mdt du &n madi. Chon New project va vao nut
Ok (hinh 3.2).

Create/Open project l’

‘l:FpErl
T MNew project

£¢< More files >35>

oK LCancel

Hinh 3.2. Tao hodc mé mot dy an trong Plaxis
e Thiét 1ap chung
Budc dau tién ciia bat ky moi bai toan 1a thiét 1ap cac thong s6 co ban. Diéu nay duoc
thuc hién trong cua s6 General settings. Cac thong so co ban bao gom: kiéu phan tich, ludi
phan tich, don vi, kich ¢& mé hinh.
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General settings .?.SJ

Project l Dimensions |

7F|uim..'\ | [ General

Filename Lesson 1.PLx Model Arispmmetry 'I
Directory E:\Progiam Files\PlaxisBiE xamples', Elements l 15-Nade 'I
Title |Les son 1

~Comment | [Acceleration

Settlements of a circular footing Gravity angle : -30° 106G

w-acceleration ; 0.000 3, G
y-acceleration ; 0.000 3. G

[ Set as default

Mext I 0K I LCancel | Help

Hinh 3.3. Thiét ldp trong cira sé General setting

Trinh tw thiét ldp nhu sau:

Trong Tab Project, gd “Bai tap 1” vao muc Title va danh “tinh toan do lin ciia mong”
trong muc Comments

Trong muc General, & muc Model chon “Axisymmetry” va muc Elements chon “ 15-
node”.

Trong muc Acceleration gitt nguyén gia tri zero

Trong Tab Dimensions, gitt nguyén don vi mac dinh: Length = m, Force = KN, Time
= day.

Trong muc Geometry dimensions, nhdp gia tri 0.0, 5.0, 0.0 va 4.0 vao Left, Right,
Bottom, Top.

Trong muc Grid, nhap gia tri 1.0 cho spacing va intervals

Kich Ok @ hoan thanh viéc thiét 1ap chung

General settings _XJ

Project
—LUnits —Geometry dimensions
Length Irn -I Left : 0.000 3. m

Force kM - Right : [m m
Time: day M Bottom : lm m
Top: 25.000 3. m
- Grid
Shress kdfm Spacing : m m
Weights kM.frn3 Number of intervals : m

2

[ Set as default

et I Juls I Cancel l

Hinh 3.4. Thiét lgp trong Tab Dimesions ciia ciia s6 General settings

e V& mo hinh: \
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Sau khi hoan thanh thiét 1ap chung, ving v& xuat hién v&i gdc toa d6 ciing nhu hai truc
X, y. M6 hinh hinh hoc ¢6 thé tao bat cit khu vyc nao thudc ving vé&. Sir dung nat Geometry
line thyc hién theo cac budc sau:
e Dua vj trf con tré dén géc toa d0, kiém tra trén thanh Status xem ding vi tri co6 toa do
(0.0, 0.0), click chudt trai ta dugc diém 0.
e Dich chuyén theo truc x dén vi tri ¢6 toa do (5.0, 0.0), click chudt trai ta dugc diém 1.
e Dich chuyén dén vi tri ¢6 toa d6 (5.0, 4.0) va diém (0.0, 4.0) click chudt trai ta co hai
diém sb 2 va sd 3. Cubi cung di chuyén dén vi tri géc toa do (diém 0), click chudt trai
ta dugc mo hinh hinh hoc ciia bai toan. Mo hinh ndy chua c¢é cac phan tir plates,
interfaces, anchor, hodac tunnels...
e Thiét 1ap diéu kién bién
Dbi véi bai toan tinh toan do lun c¢6 hai loai diéu kién bién: diéu kién bién vé chuyén
vi va diéu kién bién vé tai trong.
e C(Click vao nut Standard fixities hodc chon Standard fixities tr menu Load (Ux = 0, Uy

= free). D

e Chon nut Prescribed displacements M tor thanh céng cu hodc tr Menu Load. Di
chuyén con tré dén diém c6 toa do (0.0, 4.0), kich chudt trai, tiép tuc di chuyén con tré
dén diém co toa do (1.0, 4.0), kich chudt trai. Kich chuét phai va két thuc. Trong muc
Prescribed displacements nhép gia tri 1.0m theo phuong ding.

e Khai bdo va gan vit liéu
Khai bao va gan vat liéu phai dugc tién hanh ngay sau khi thiét 1ap diéu kién bién va
trude khi phat sinh ludi phan tir.
Bang 3.1. Théng s6 dau vao ciia I6p cat

Parameter Name Value Unit
Material model Model Mohr-Coulomb -
Type of material behaviour Type Drained -

Soil unit weight above phreatic level | — 17.0 KN/m’
So1l unit weight below phreatic level Yar 20.0 KN/m’
Parameter Name Value Unit
Permeability in horizontal direction k, 1.0 mv/day
Permeability in vertical direction k, 1.0 nvday
Young's modulus (constant) E,y 13000 KN/m’
Poisson's ratio v 0.3 -
Cohesion (constant) Cref 1.0 KN/m’
Friction angle Q@ 31.0
Dilatancy angle Y 0.0

Trinh tw tién hanh nhu sau:

e Kich vao nut New ¢ phia dudi cua ctra sO Material Sets

E

voi 3 phﬁn: General, Parameters, Interfaces nhu hinh 3.5.
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Hé théng bai tdp Plaxis

Mohr-Coulomb - Sand .

General IParamctcrs | Interfaces I

Material Set

—General propetties

Identffication:  |Sand

Yunsat [17.000 khijm®

Material model: [Mohr-Coulomb | Ysat  Je0.000 khijm’
Material type:  [Drained ]
Comments ~Permeability

k |1,nuu mjday
ket Jrooo miday

fdvanced... |

|

ok |

Cancel I Help I

Hinh 3.5. Khai bdo théng sé dau vdo ciia l6p cat
Trong muc Material ctia muc General, go “sand” vao muc Identification

Chon Mohr-Coulomb tir Material model va Drained tir Material type.

Nhép cac gia tri tr bang 3.1 vao muc General properties
Kich vao nat Next dé chuyén sang muc Parameters, tién hanh nhdp cac thong sd tir

bang 3.1 vao md hinh.

Mohr-Coulomb - Sand _ .

General Paramsters IInterfal:esI

Stiffness ~Strength
Epe i 300E+04 Ceft  [LOO0 Km
wnu) |D.300 piphi) : |31.0DD 2
Wipsh:  [o.000 s
Alternatives
Gpgp [sooo.oo0 ki
Eoud L7S0E+04  Kiyjm®
&dvanced...l
[ Hext ok | concd | mep |

Hinh 3.6. Cdc théng s6 vit liéu trong hdp thoai Parameters

e Boi vi bai toan khong xét dén phan tir tiép xtic nén ta co thé bé qua hop thoai
Interfaces. Kich Ok dé hoan thanh khai bao vat liéu
e Dé gan vat liéu vio md hinh tién hanh chon va giit chudt trai trong khi di chuyén gan
vt liéu vao mo hinh.
e Kich Ok & ctra 6 Material sets dé dong dit liéu.

e Phat sinh luéi phan tir
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Hinh 3.7. Phat sinh ludi phan tir
Khi hoan thanh mé hinh phan tich, tién hanh phat sinh ludi phan tir. Cac budc tién
hanh nhu sau:

e Kich vao nut Generate mesh 22 trén thanh cong cu hodc chon Generate trong Menu
mesh. Sau khi hoan thanh viéc tao ludi phﬁn tlr, ctra s6 window xuét hién nhu hinh
3.7.
e Kich vao niit “Update” dé tr& vé mé hinh phan tich
e Diéu kién ban diu
Khi hoan thanh viéc phat sinh ludi phan tir, trude khi bat dau qua trinh tinh toan thi
diéu kién ban dau phai dugc xac dinh. Piéu kién ban diu bao gém: diéu kién vé ap luc nudc
16 réng, diéu kién vé ung suét hitu hiéu. Trinh ty tién hanh nhu sau:

, \ , .. .. == Initial conditions
e Kich vao nut Initial conditions

trén thanh cong cu hodc chon Initial
conditions tir Menu Initial. Mot cita s6 nho xuét hién véi gia tri mic dinh dung trong
ctia nude 1a 10KN/m’. Kich Ok dé chép nhén gia tri mac dinh, diéu kién bién ap luc
nudc 16 rong xuét hién. Tuy nhién véi bai toan hién tai khong xét dén anh huong cua
nudc ngém nén cao do6 muc nudc ngﬁm maéc dinh nam tai day ctia md hinh.

++

. Tiép theo kich vao nat Generate initial stresses + trén thanh cong cu hoac chon
Initial stresses trong Menu generate. Hop thoai Ko —procedure xuét hién. Chap nhan
gia tri Ko méc dinh, kich Ok. Sau khi hoan thanh, mot cira s6 Window xuét hién hién
thi g suét hitu hiéu ban dau nhu hinh 3.8.
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Dai hoc Duy Tan — Khoa Xdy dung Hé théng bai tdp Plaxis

Hinh 3.8. Ung sudt hitu hiéu ban ddu trong Iop cdt
e Kich vao nit Update dé tr& vé chuong trinh vao, sau khi hoan thanh viéc phat sinh
diéu kién ban dau, chuong trinh tinh c6 thé bat dau. Kich vao nat Calculate, chuong
trinh yéu cau luu file tinh vao dit liéu, kich Yes, dat tén cho File va kich nit Save.

e Thuc hién qua trinh tinh toan

Sau khi kich vao nut Calculate va luu dit li¢u, chuong trinh vao s€ dong lai, chuong
trinh tinh bt dau. Pé mé phong tinh toan d6 lan ciia moéng, trong muc Calculation type chon
plastic calculation.

i Plaxis 8.0 Calculotions - Lesson 1.ph
File Edit “iew Colculat= Help

RO MR o &y tHD - cakulate. |

Input Dutput Curves

Generd Earametars |ﬂult’pliers | Preview|

rontol parameter

addtond Staps: 250 = ™ Reset dsplacements o zero
™ Ignere undrained behaviour
W Delete inter mediate steps
[terative procedire Loadng input
& Standsrd seting ; Staged corstructon
Total multiliers
" Marual setin
& O Incremets multipiers MI
Time interval ; 10,0000 3, clay
i | Estimated end fime :  |ooo00 = day Cefirie, .. |
& Mext | & [nsert | R Deete. .. |
| Fhase no. | Start from | Calculabion | | oading input ‘ Time |Water | First |Last |

0.0.. 0 4] 0

Hinh 3.9. Chwong trinh tinh
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Plastic Calculation - Lesson 1 - Axi-Symmetry

Hinh 3.10. Théng tin tinh todn hién thi trén man hinh
e Xem két qua tinh toan
Trong clra s6 Calculations, chon giai doan cudi cua chuong trinh tinh, kich vao nut

Output trén thanh céng cu. Chon Total displacement tir Menu Deformations, két qua hién thi
nhu hinh 3.11.

S

pVaN

WAV,
KORPKD

Hinh 3.11. Bé lun cua mong
Chon Effective stresses tir Menu stresses, két qua hién thi nhu hinh 3.12.

ThS. Luong Téan Luc Trang: 8
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Hinh 3.12. Ung sudt hitu hiéu trong ddt nén dwdi dday mong
Kich vao nut Table trén thanh céng cu, cac gia tri ung suét s& hién thj tai tung diém
cua ludi phan tu.
3.2. Bai toan méng coc
Tinh toan m6 phong d6 Iun cua coc dudi tac dung tai trong dong do blia dong coc gay
ra. Biét dat nén gom hai 16p: 16p sét day 11m va 16p cat day 7m. Coc st dung la coc bé tong
cot thép, duong kinh 0,4m, xem hinh 3.13.

clay pile 04 m 11m

sand 7m

)
Hinh 3.13. M6 hinh phan tich bai toan dong coc
Cac budc thue hién
e M0 hinh bai toan
Str dung mé hinh dbi ximg truc dé mo phong bai toan dong coc. Trong hop thoai
General settings gia toc trong trudng dwoc 14y gia tri chuén 1a 9,8m/s%, thoi gian st dung 1a

giay (s).

Ca dat va coc déu duoc mo phong véi phan tir 15 nat. Phan tir tiép xtic duoc dit xung
quanh dién tiép xtc giira coc va dat. Diéu kién bién vé thim dugc st dung & day va bén phai
cua mod hinh

ThS. Luong Tdn Luec Trang: 9
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Hinh 3.14. M6 hinh bai toan dong coc trong Plaxis

Dé mo phong tai trong ciia biia dong sir dung dang tai phan bd (system A) dat trén
dinh coc. Ttr menu Load chon system A dang tai trong dong.

e Khai bao va gan vit licu

Lép sét dugc mod phong theo mo hinh Mohr-Coulomb, ung xur khong thoat nudc
(undrained). Phan tir tiép xuc dugc sir dung dé mo phong su giam ma sat doc theo than coc.
Lép cat dugec mo phong theo md hinh Hardening soil, do qué trinh dong coc dién ra nhanh
nén 16p cat dugce lya chon ing xir khong thoat nudc.

Coc lam bang bé tong, dugc mod phong theo mo hinh dan hoi tuyén tinh (linear elastic
model). Thong sé dau vao cia vat liéu dugc trinh bay ¢ bang 3.2.

Bdng 3.2. Théong s6 dau vao cua vt liéu

Parameter Symbol | Clay Sand Pile Unit
Material model Model | Moht-C. Hardening-S | Linear elast. | -
Type of behaviour Type Undrained | Undrained Non-porous | -
Unit weight above . 3
, / 1
phreatic line Fimsat 16 17 24 KN/m
ni 761 r

Un }t \1.e1 ghr below . 18 20 ) N/’
phreatic line / )
Young's modulus Erer 15000 50000 3-10° KN/m~
Oedometer modulus | E,.; - 50000 - kN/m*
Power " - 0.5 - -
Unloading modulus | E,, - 150000 - kN/m*
Poisson's ratio v 0.3 0.2 0.1 -
Reference stress P.or - 100 - KN/m”
Cohesion c 2 1 - kN/m”
Friction angle @ 24 31 - °
Dilatancy angle W 0 0 - °
Interface strength - _ ..

= . 5 . - . . -
reduction Rinter 0 1.0 (rigid) 1.0 (rigid)

e Phat sinh luéi phan tir
Phat sinh ludi phén tor voi lua chon 1a coarse (tho), riéng khu vuc gﬁn coc chon ludi
min (fine). Két qua phat sinh lugi phan tir nhu hinh 3.15.

ThS. Luong Téan Luc Trang: 10
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Hinh 3.15. Phat sinh hedi phan tie

e Pidu kién ban dau
Ap luc nudc 16 rdng duoc gia thiét nam ngay tai mat dat ty nhién
Ung suét hitu hiéu ban dau duoc dic trung bdi hé s6 Ko nhu mic dinh, cha y diéu
kién ban dau chua c6 sy c6 mat cta coc bé tong.
e Thuc hién qua trinh tinh toan
Qua trinh tinh toan, phan tich gdm 3 giai doan:
Giai doan 1: giai doan xuét hién coc bé tong
Tién hanh chon Plastic calculation & trong muc General, chon Staged construction
trong muc Parameter, gan dic tinh coc vao mo hinh.

Giai doan 2: tai trong dong tac dung Ién coc, kich hoat nlta chu ky tai.
Tién hanh chon Dynamic analysis trong muc General, ding Additional steps (250).

Kich vao Reset displacements to zero. Nhap 0,01s vao Time interval. Chon Manual
setting cho iterative procedure va kich Define. Nhdp Dynamic sub steps l1a 1. Kich

InU dén Load system A trong Multiplier dé nhap gia tri ciia tai trong dong nhu hinh
3.16.

Dynamic loading - Load System A I

& Harmonic load multiplier

Amplitude multiplier IEI]IJEI.EII]IJG 3:
Frequency ISEI.DDEID 3: cycles/s

al ®

Initial phase angle 0.0000 -

¢ Load multiplier from data file

Hinh 3.16. Théng sé ddu vao cho tdi trong dong

Giai doan 3: i trong tac dong bang 0, ing xtr dong gitta dit va coc dugc phan tich

ThS. Luong Tt an Luc Trang: 11
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Hé théng bai tdp Plaxis
Tién hanh chon Dynamic analysis trong muc General, dung Additional steps (250).
Nhap 0,19s vao Time interval. Chon Manual setting cho iterative procedure va kich

Define. Nhdp Dynamic sub steps 1a 19. Trong Multiplier gitt nguyén gid tri mac dinh.
Kich ‘ﬂU

dén Load system A thay ddi tat ca cac thong sb trong hinh 3.16 thanh “0”.
Chon diém trén dinh coc dé vé& biéu do.

e Xem két qua tinh toan

Hinh 3.17 thé hién dd lin cta coc (dinh coc) theo thoi gian. Quan sat biéu dd théy
rang d6 lun 16n nhat cta coc theo phuong dimg khoang 18mm, tuy nhién d6 lin cudi cung
khoang 16mm.

Uy [m]
L

-Se- ‘I
:
1
0.01 1
: ¥
\
\‘.
o =tv/_v
Hinh 3.17. Do thi quan hé gitta d¢ lin va thoi gian

Hinh 3.18 thé hién tng suat cat trong ving tiép xuc tai thoi diém t = 0,01s, ung suét
cit truot huy dong t6i da doc theo than coc.

-4+—— shear stress — 3
down along the pile (interface)

[
%

\

\j

maximum shear stress as

defined by Mohr-Coulomb
i criterium

¢
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Hinh 3.18. Ung sudt cdt trong viing tiép xiic tai thoi diém 0,01s

3.3. Bai toan coc cat
Bai toan:

Mot nén dat yéu c6 mat cat ngang dic trung nhw Hinh 3.18, gom:
- Tang dat yéu: 3 16p sét yéu, c6 cac tinh chit co ly thé hién & Bang 3.3.

Hé théng bai tdp Plaxis

- Tang dat 6n dinh: 1a 1&p cat hat nho & trang thai chat vira dén chat.
Nén dit dwoc gia cwdng bang phwong phap coc cat, c6 cac thong sb thiét ké dworc

tong hop & Bang 3.4.

V&i phwong phép gia cwdng bang coc cat, khi thi cong, can tién hanh dip mot 16p
dém cat c6 thanh phan chui yéu la cat hat thé véi chiéu day khoang 1,0m. Tinh chit co ly
cda vat liéu lam coc cat va cta lop dém cat dwoc tong hop & Bang 3.5.

Yéu cau:

So sanh tong do6 lun cd két ban dau, téc do 14n co két va danh gia kha nang chiu tai

cua nén dit y&u trwde va sau khi gia cwdng bang coc cat.

Bdng 3.3: Bdng téng hop cdc ddc trung co Iy cua cdc I6p dia chdt.

Thong s6 Pon vi Lopsét1l Lép sét 2 Lép sét3

Trong lwong don vi kKho ya kN/m3 16 15 17
Trong lwong don vi im yw kN/m3 18 17 19
Hé s6 thim ngang Kx m/ngay 0,7.10* 0,5.104 0,2.10*
Hé s6 thim dirng Ky m/ngay 0,35.10* 0,25.10* 0,1.10*
Mo6dun dan hoi Ec kPa 510 350 570
Hé s6 Poisson v - 0,33 0,35 0,33
Lwc dinh don vi C kPa 22 20 30
G6c ma sat trong @ do (9 7 3 10
Chi s6 nén lun C. - 0,15 0,40 0,09
Heé s6 rong ban dau eo - 1,29 2,00 1,16
Hang s6 c6 két thir cAp Ca - 0,0035 0,008 0,0025

M6 hinh dwa vao tinh todn trong Plaxis la coi coc cdt va vung ddt dnh hwéng la mét

tru don vi ly twdng, st dung ly thuyét cia bai todn déi xieng truc. M6 hinh nay thich hop
vai diéu kién s lwong coc cdt rdt lon trdi trén dién rong va chiu tdi trong déu.

Bdng 3.4: Bdng téng hop cdc théng sd thiét ké ctia coc cdt.

Stt Cac thong so Ky hlel.l Gia tri
(Pon vi)
1 | U'ng sudt trung binh trén dién tich don nguyén o (kPa) 90
2 | Ty s6 dién tich thay thé as 0,15
3 | Pwong kinh coc cat D (m) 0,7
4 | Khoang cach giita cac coc cat S (m) 1,721
5 | Pwong kinh hiéu qua De (m) 1,81
6 | Ty s0 tang (rng suat n 53
7 | Ty s6 rng sut trén coc cat Us 3,222
ThS. Luong Tdn Luec Trang: 13



Dai hoc Duy Tan — Khoa Xdy dung Hé théng bai tdp Plaxis

8 | Ty s6 rng sult trén nén dat He 0,608

9 | M6dun nén thé tich m, (kPa) 1,35.10-3
Bdng 3.5: Bdng téng hop cdc ddc trung co ly cua vt liéu lam coc cdt & Iop dém cdt.

Tham s6 Pon vi VL lam coc cat VL lam 1ép dém

Trong lwong don vi kho ya kN/m?3 20 20

Trong lwong don vi Am yw kN/m3 20 20

Hé s6 thdm ngang Kx m/ngay 1 1

Hé s6 thim dirng Ky m/ngay 1 1

Mo6dun dan hoi Es kPa Es thay doéi theo Ec 20000

Hé s6 Poisson v - 0,3 0,3

Liwc dinh don vi C kPa 1 1

G6c ma sat trong @ do (9 32 32

a. Thiét 1ap chung:
- Chon biéu twong Plaxis Input = dé khéi dong chwong trinh; Chon New project tir ctra s6
Create/Open project; nhan nat <OK>.
- Trong trinh don Project cda ctra s6 General settings:

+ Dat tén “Bai toan 2” trong vung trong Title.

+ Nhip thong tin: “Bai todn coc cat gia cworng nén dit yéu.” & phan Comments.

+ Trong muc General, chon Model Axisymmetry va kiéu Element loai 15-node.

+ Muc Acceleration: chip nhén véi gia tri mac dinh 1a 0.
- Trong trinh don Dimensions, chon don vi (Length: m; Force: kN; Time: day); dat pham
vi lwéi nhé nhat kich thwdc phwong ding (Left, Right) 1la 0,0 va 0,9 va kich thwéc
phwong dirng (Bottom, Top) 1a 0,0 va 15,0; gitt nguyén gia tri mac dinh khoang chia lwéi
(Spacing: 0,1; Number of intervals: 1).
- Nhan nut <OK> dé hoan thanh bwéc thiét 14p chung. Lic nay, vung vé sé xuat hién dé
ti€p tuc buwdc thiét Iap mo hinh hinh hoc.

b. Thiét 1ap m6 hinh hinh hoc:
Xay dwng mo hinh hinh hoc
- Chon nit Geometry line \; P& thiét 1ap vi tri diém 0, dich chuyén con chuét t&i vi tri 0,
nhan chu6t trai. Tiép tuc thiét 1ap 1an lwot cac vi tri tir 1dén 3 twong tw nhw d6i véi diém
0. Cudi cung, quay tré lai diém 0, nhin chudt trai, nhdn chudt phai dé két thic 1énh.
- Ti€p tuc chon nit Geometry line \; dé vé cac dwong phan gidi gitra 1¢p dém cat va lép
sét 1: du chuyén chudt dén vi tri 4, nhin chudt trai; ti€p tuc di chuyén chudt dén vi tri 5,
nhén chudt trai; nhan chudt phai dé két thic 1énh.
- Twong tw, vé duwong phan cach 6-7 gitra 16p sét 1 va 1op sét 2, dwong phan cach 8-9
gilta 1op sét 2 va lép sét 3 va dwdong coc cat 10-11 (Hinh 3.19a).

Toa d6 cac vi tri tir 1 dén 11 thé hién & Bang 3.6:

Bdng 3.6: Toa do cdc vi tri 1 dén 11 cho mé hinh coc cdt.

Vi tri 0 1 2 3 4 5 6 7 8 9 10 11

0,3
X(m) | 00 | 09 09 | 00 00 0,9 00 109 ] 00 | 09 | 035 5

Y(m) 00 00 | 150 150 140 | 140 | 80 |80 | 55 |55 ] 00 | 55
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- Gan tai trong tac dung l1én md hinh: Chon nut Distributed load-load system 42 tren thanh
céng cu hinh hoc; Nhin chudt vao vi tri 2 va 3; Nhan chudt phai dé két thic nhip lwc phan
bd; Pong y gia tri mic dinh cta lwc phan bé (1,0 kN/m? truc giao v&i cdc dwong bién).
Gan cac diéu kién bién: D€ thiét 1ap diéu kién bién chon nit Standard Fixities 0. kat
qua la chwong trinh tao c¢6 dinh tai day va thanh cudén dirng tai cac phwong dirng (ux = 0,
uy tw do). M6 hinh hinh hoc sau khi thiét 14p nhw Hinh 3.19b.
Gan cac dac trwng vat liéu:
- Nhan chudt vao nut Material sets =) Chon Soil Interfaces trong Set type. Nhan nut
<New> d€ tao b dir liéu m&i. Hop thoai dit liéu cua vt liéu xuit hién véi ba trinh don
General, Parameters va Interfaces:

+ Trong trinh don General, nhap “Lép sét 1” vao 6 trong cia Identification, chon Mohr -
Coulomb trong 6 tréng Material model va Undrained trong Material type.

+ Tiép tuc khai bao cac tinh chat cia Lop sét 1 (theo Bang 3.3) trong trinh don
General va Parameters (Hinh 3.20 va Hinh 3.21).
Mohr-Coulomb - Lap sét 1

General IParameters I Interfaces ]

Material set General properties
Identification: Iﬁm— T unsat W kNjm 3
Material model: |Mohr-Coqumb _v_i Tsat 13.000 PE
Material type: |UnDrained LJ

rComments - Permeability

Day &m (% 7.000E05  mjday
k,', : 3.500E-05 myday

Advanced...

I_:J SoilTest MNext I Ok | Cancel |

Hinh 3.22: Trinh don General ctia ctra s6 dir liéu “Lop sét 17
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=

Mohr-Coulomb - Lap sét 1

General Parameters |Interfaces |

Stiffness Strength

Eref ! kijm 2 Cout 22.000 g

v {ou) : 0.330 o (phi) : 7.000 =
wips):  |o.000 A

Alternatives Velocities

oot 191.729 kijm 2 Mo 1030 2] me
Eped ! 755.600 kijm 2 Y s [ mp

Advanced...
[Z] soifTest Mext I oK | Cancel ‘
L

Hinh 3.21: Trinh don Parameters ctia ctra sé dir liéu “Lép sét 1”.

+ Lam twong tw cho hai 16p dat con lai véi cac gia tri 1ay trong (Bang 3.3) va 16p
dém cat vdi cac gia tri 1y & Bang 3.5.
- Gan vat liéu “Lop sét 17, “Lop sét 2” va “Lép sét 3” cho cac 1op dat twong (rng bang cach
chon va giit chudt trai kéo xuéng mién da dinh roi tha chudt. Pong hop thoai Material sets
dé két thuc viéc gan dic treng vat liéu. Hinh 3.22 thé hién mé hinh khi da gan vat liéu.

Tao lwéi phan tik:

Tao lwédi phan tr bang cach chon nit Mesh generation trén thanh céng cu
hinh hoc. Lwéi dwoe hinh thanh sé dwoc hién thi ngay trén man hinh (Hinh 3.23). Nhan
nit <Update> dé quay lai m6 hinh.

Xac dinh diéu Kién ban dau:

P& khai bao diéu kién ban dau cho bai toan, nhan nut Initial conditions e cendtons
trén thanh céng cu hinh hoc.
- HOp thoai Water weight xuit hién, nhdn nit <OK> dé chap nhin gia tri mac dinh cho
trong lwong don vi nwére Ia 10kN/m3.
- Nhin nut Phreatic line ﬂ, di chuyén chudt dé xac dinh vi tri cia dwong bdo hoa trong
mo hinh bing cach bt diém hodc nhap toa dd tai vi tri 4 va 5.

- Nhan vao nut Closed consolidation boundary J dé thwc hién vé cac dwong bién co
két bang cach bat di€ém hodc nhap toa do (Hinh 3.24).

- Nhin vao nat Ground water pressures | trén man hinh, xuit hién hop thoai Water
pressures generation, chon nut Phreatic line trong muc Generate by va nhin nit <OK>.
Két qua dwoc thé hién & Hinh 3.25.

- Nhan nut Update dé quay lai trang thai Ground water consolidation. Trén
man hinh, ntt Initial stresses and geometry configuration dang hién thi mau xanh &
phia bén trai ©® hhinvao vi tri bén phai cta nut, vi tri phai sé hién thi sang mau xanh

oo
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- Nhén ntit Generate initial stresses + trén thanh cong cu. Hop hoi thoai KO - procedure
s& xudt hién. Giir total multiplier of soil weight ZMuweight bang 1,0. Ch4p nhan gia tri mic
dinh cho Ko va nhan nat <OK>.

- Sau khi tao &ng suit ban dau, ctra s6 Output sé xuat hién thé hién mién &ng suit ban dau
clia mién anh hwéng (Hinh 3.26). Nhan nat Update "% dé tré lai mé hinh hinh hoc ctia
dir liéu dau vao.

t (At nhan nit <Yes> dé lwu gitt cac dit liéu va nhap tén file trong &ng.

- Chon nu

c. CAc bwdrc tinh toan trong PLAXIS:

Sau khi nh&n nut &€ oy 56 clia chwong trinh Calculations xuat hién véi ba
trinh don: General, Parameter va Multipliers.

Doi véi bai toan coc cat, viéc khai bdo cac qua trinh tinh todn gom 3 giai doan: Giai
doan ban d4u, giai doan thi céng va giai doan c6 két.
Giai doan ban dau (Phase 1):

Chon trudng hop tinh dau tién bang cach kich vao <Phase 1> & phia duéi ctra s6.
- Véi trinh don General: Muc Phase, Number/ ID viét tén “Phase 1”; chon Plastic trong
hop Calculation type.
- Trong trinh don Parameters: Gilt lai gid tri mac dinh véi sé lwgng bwéc 16n nhat
(Additional steps) la 250, chon Tolal multpiers, sau d6 nhin nit <Define> d€ khai bao
tai trong tac dung.
Giai doan thi cong (Phase 2):

Chon trudng hop tinh dau tién bang cach kich vao <Phase 2> & phia duéi ctra s6.

- Véi trinh don General: Muc Phase, Number/ ID viét tén “Phase 2”; chon Plastic trong
hop Calculation type.
- Trong trinh don Parameters: Chon Staged construction, sau d6 nhin nut <Define>, ctra
s6 nhap md hinh xuit hién. Lic nay, nit Material sets B & khai bao vi tri thi cdng coc
cat trén mo hinh.
Giai doan co két (150 nam):

Chon trudng hop tinh d4u tién bang cach kich vao <Phase 3> & phia duéi ctra s6.
- V6i trinh don General (Hinh 3.27): Muc Phase, Number/ ID viét tén “150 ndm”; chon
Consolidation trong hop Calculation type.
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[ Plaxis 8.5 Calculations - Bai toan 2.PLX

-

s = X
File Edit View Calculate Help
- 4+
BE =8 & THI b calucte.
General ]Earameters l Multipliers ] Preview ]
Phase 7 Calculation type i
Number fID.: 3 [£50 ném] |Cnnsn||dahnn analysis LJ
Startfromphase:  [2- <phase 2> | Advanced
-Loginfo 7 Comments- i
! -
Parameters
& next I E} tnsert I B pelete. . I
Identification | Phase no. | start from | calculation | Loading input | Time | water | First |
Initial phaze ] ] N/A NfA 0.00.. 1] 1]
= <Phase 1> : 1] Plastic analysis Total multipliers 0.00 ..,
= -Phase 2> 2 1- Plastic analysiz Staged construction L o]0 800 2
= 150 n&m 3 2 Consolidation analysis Staged construction 5475... 3
L

Hinh 3.27: Khai bdo vdi giai doan cd két cho bdng General..
- Trong trinh don Parameters (Hinh 3.28): Chon Staged construction, nhap “54750” vao
muc Time interval dé khai bdo thoi gian c6 két.

- Trinh don Multipliers (Hinh 3.29):

+ Hién thi cac gia tri tai trong da khai bao.
+ Néu khai bao ti€ép mot giai doan khac, nhan nut Next. Néu bé sung thém giai
doan, nhan nut Insert. Va néu x6a mdt giai doan da khai bao, nhan nut Delete.
Trudéc khi bat dau tinh to4n cin chon ndt hodc diém (ng suit cho biéu dd mdi
quan hé lwc - chuyén vi hodc biéu d6 (ng suit va strc cang, nhin nut Select points for

o+

curves i’ trén thanh cong cu, sé xuit hién ctra s6 bi€u thi cac nit cia md hinh phin tir

hitu han. Nhan nit Update
Chon not = Caculate. .

== Update d é’

tré lai Trinh don Parameters.
dé bat dau qua trinh tinh toan.

B Plaxis 8.5 Calculations - Bai toan 2.PLX

=

File Edit View Calculate Help

BEE =8 & '

General Parameters 1Mulnpliers ] Preview |

Control parameters-
Additional Steps:

e
-

53]

Tterative procedure-

" Standard setting
" Manual setting

== Calculate...

™ Reset displacements to zero
W Delete intermediate steps

Loading input

(%" Staged construction
" Minimum pore pressure |Pstop] :
™ Incremental multiplier

Time interval ¢ 547564 | =] day Define....
= Estimated end time : 5.475E4 ii day GW Flow...
B next | E} tnsert I £ Delete... J
Identification | Phase no, | Start from | Calculation ] Loading input I Time | Water | First |
Initial phase 1] 1] MfA MfA 0.00 ... 0 1]
= <Phase 1> gl a Plastic analysis Total multipliers 08, 0
= <Phase 2> Z 1 Plastic analysis Staged construction 0,00 ... 2
= 150 ndm 3 2 Consolidation analysis Staged construction 5475... 3

Hinh 3.28: Khai bdo vdi giai doan cd két cho bang Parameters.
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B} Plaxis 8.5 Calculations - Bai toan 2.PLX T [ i |

File Edit View Calculate Help

T
2 [ & Bt
& = H .

General I Parameters  Multipliers lPrelew |

=
i = Calculate...
s

Show Incremental multipliers Total multipliers
@ Irput values Mdisp: ; £ Mdisp!
™ Reached values

MioadA: I Mioada:
Mloads:

Mweight:

E -Mloads:
T Mweight:

Maccel: E -Maccel:

Msf: E Msfe

B Next | BF tnsert | B Delete,.. J

Identification Phase no. Start from | Calculation | Loading input | Time | Water | First |
Initial phase 0 o N/A NJA 0.00 ... 0 o

= <Phase 1> 1 1] Plastic analysis Total multipliers 0.00... 1]

= <Phase 2 2 d Plastic analysis Staged construction 0.00 ... 2

= 150 nim 3 2 3

Consolidstion analysis Staged construction 5475..,

Hinh 3.29: Giai doan cé két véi bdng Multiplier.
d. Xem va xuit két qua:
Ngoai viéc xem bién dang va (rng suit cia dit, chwong trinh con cho phép xem luc
trong doi twong két cu. Thuwce hién cac buwdc nhu sau:
- Nhén nit vao phase tinh toan cudi cing trong ctra s6 Calculations .
- Khi qua trinh tinh toan hoan thanh, kich chon giai doan tinh cu6i ciing va nhin nait
Output [>ouut.. | chwong trinh Output program sé dwoc khéi dong:

- D& c6 két qua vé tdéng dd lan, thuwc hién dwong dan Deformation/ Total
displacements. Vi dudng dan nay c6 ba cach hién thi: miii tén (Arrows), dudmg dong
mirc (Counturs) va pho mau (Shadings).

- P& nhan duoc so d6 biéu thi (rng sut hiéu qua cung véi loi chi dan vé do 1ém, thuc hién
dudng dan Stresses/ Efective stresses.

- D& c6 dwoc so do biéu thi 4p lwc nwédc 16 rong cung véi do 1om, thwe hién dwong dan
Stresses/ Excess pore pressures.

- D& c6 bang cac gia tri rng sudt tai mOt mit cat bat ki, nhin nut Cross Section 2% xac
dinh mat cat can khao sat, sau d6 chon nut Table |8/ s& hién thi bang cac gia tri.

- D& c6 cac biéu do lién hé giira thoi gian, chuyén vi, tai trong tic dung va ap lwc nwéc nhin
nut Curves

- d€ hién thi két qua.
Theo yéu cdu bai toan, cu thé nhw sau:

Két qua vé tong do lun:

- Chwong trinh sé xuit ra két qua dé lun ctia nén dit khi da gia cwong,

- P& c6 d6 lun cta nén khi chwa gia cwong, tién hanh twong tw nhwng mo hinh chwa cé
16p dém cat va coc cat.

Toc @6 1an co két ctia nén dat:

- Thoi gian dé nén dit chwa gia cwdng bang coc cat dat do cd két 95% la 55223 ngay.
Twong &ng véi thoi gian nay, xuat két qua do 1un cia nén ty nhién.

- Thoi gian d€ nén dat gia cwdong bang coc cat dat do c6 két 95% la 170 ngay. Twong (rng
véi thoi gian nay, xudt két qua dé lun ctia nén dat da gia cuong.

c. D6 thi cd két cua nén dit tw nhién va cua nén dat di gia cworng (Hinh 3.30):

ThS. Luong Tdn Luec Trang: 19



Dai hoc Duy Tan — Khoa Xdy dung Hé théng bai tdp Plaxis

3.3. Bai toan hé dao sau
Cho cong trinh hé dao sau nhu hinh 3.19, chiéu sau hd dao 1a 20m, chiéu rong 30m.
Pé thi cong hd dio noi trén ngudi ta dung hé tuong vay bé tong cot thép sau 30m két hop hé
thanh chdng dé giit on dinh h6 dao. Khoang cach giita cac thanh chéng theo chiéu dai 1a 5m.
Dat nén gém hai 16p: 16p sét day 20m, 1p cat ¢6 chiéu day vo cing, cac chi tiéu co 1y cua cac
16p dat dugc cho nhu bang 3.3. Hay tinh toan 6n dinh va bién dang ctia cong trinh hd dio sau
noi trén.

23 L 52 30 2.5 23
I | i i | i i
5 kKN/m’/m 5 lcN.-"'nlJ.-"'nl
Strut
1 :I: N A DN /
19 C l"i'\- C 1 ay

a s & & & a & & = & s sfle & FTmwe s & s a = a oM & = a & & & & = & & &

.........................

...................................

Hinh 3.19. Bai toan hé dao séu
Cac buéce thuce hién
o Khéi dong chwong trinh vao ciaa Plaxis
Bit dau chuwong trinh Plaxis boi click chudt vao biéu twong cua chwong trinh vao, co
thé chon du 4n hién hitu trong dir liéu hodc tao mdt du &n madi. Chon New project va vao nut
Ok.
e Thiét 1ap chung
e Trong Tab Project, gd “Bai tap 3” vao muc Title va danh “tinh toan 6n dinh va bién
dang ctia hd dao sdu” trong muc Comments
e Trong muc General, & muc Model chon “Plane strain” va muc Elements chon “ 15-
node”.
e Trong muc Acceleration giit nguyén gia tri zero
e Trong Tab Dimensions, gitt nguyén don vi méac dinh: Length = m, Force = KN, Time
= day.
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e Trong muc Geometry dimensions, nhdp gia tri 0.0, 45.0, 0.0 va 40.0 vao Left, Right,
Bottom, Top.

e Trong muc Grid, nhap gié tri 1.0 cho spacing va intervals

e Kich Ok dé hoan thanh viéc thiét lap chung

e V& mo hinh:
Sau khi hoan thanh thiét 1ap chung, ving vé& xuat hién voi gbc toa do ciing nhu hai truc
X, y. M6 hinh hinh hoc ¢6 thé tao bat ctr khu vuc nao thudc ving vé.

Chon nut Geometry line: N

e Dua vi tri con tré dén géc toa d0, kiém tra trén thanh Status xem dang vi tri c6 toa do
(0.0, 0.0), click chudt trai ta dugc diém 0. Dich chuyén theo truc x dén vi tri c6 toa do
(45.0, 0.0), click chudt trai ta duoc diém 1. Dich chuyén dén vi tri o toa do (45.0,
40.0) va diém (0.0, 40.0) click chudt trai ta co hai diém sé 2 va sé 3. Cubi cung di
chuyén dén vi tri géc toa do (diém 0), click chudt trai ta dugc mo hinh hinh hoc cua
bai toan.

Chon nut Plate trén thanh cong cu: I
e Pua con tro dén vi tri co toa do (30.0, 40.0), kich chudt kéo Xuéng theo chiéu doc dén
toa d6 (30.0, 10.0). Kich chudt phai dé két thiic 1énh v&.

Chon nut Geometry line: N
e Dé chia cac giai doan thi cong, lya chon nit Geometry line, dua con trd dén vi tri c6
toa d6 (30.0, 38.0), kich chudt trai, tiép tuc di duyén con tré sang phai dén diém co toa
d6 (45.0, 38.0) kich chudt trai. Pé két thuc giai doan dao dat thir nhat kich chudt phai.
° Tiép tuc giai doan dao thir 2: di chuyén con tro dén vi tri ¢6 toa do (30.0, 30.0), kich
chuot trai, tiép tuc di duyén con tré diém co toa do (45.0, 30.0) kich chudt trai, kich
chudt phai dé két thic.

=l T

Chon nut Interfaces trén thanh cong cu: 1=

e Di chuyén con tro dén vi tri dinh cua tudng vay (30.0, 40.0) va kich chudt trai. Di
chuyén dén day cua tuong vay (30.0, 10.0), kich chudt trai. Phan tir tiép xtc di dugc
tao phia trai ciia tuong vay. Bang cach lam tuong ty, di chuyén con tré tir day 1én dinh
tuong vay vé phia bén phai, kich chudt tréi va cubi ciing kich chudt phai dé két thuc

viéc khai bao phan tir tiép xuc.
Chon nut Fixed-end anchor trén thanh cong cu: o

e Di chuyén con tro dén vi tri (30.0, 39.0), kich chudt trai, mot ctra s6 xuat hién véi cac
thong s6 can nhap vao bao gom: goc dinh hudng, chidu dai thanh chéng. Nhap
Equivalent length: 15m (mdt nira chiéu rong ciia hd dao) va kich Ok. Géc dinh hudng
& day 1a 0°.

Chon nut Distributed load — load system A trén thanh cong cu: +o=
e Di chuyén con tro dén vi tri ¢6 toa do (23.0, 40.0), kich chudt trai, tiép tuc di chuyén
con tro sang phai 5m dén diém cé toa do (28.0, 40.0) kich chudt trai. Kich chudt phai
®

dé két thic khai bao tai trong phan bd. Kich vao nit Selection trén thanh cong cu ,
kich dup vao tai trong phan b, chon Distributed Load (system A), nhap gia tri theo
phuong Y 14 -5 KN/m?.

e Thiét 1ap diéu Kkién bién
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e (Click vao nut Standard fixities hodc chon Standard fixities D tor menu Load (Ux =
0, Uy = free). M6 hinh bai toan nhu hinh 3.20.

¥ Pleoxis 8.0 Input - Lesson2.plx
Flle Edt View GCeometry Loads Melerisls Mesh |niisl Help
A==

BEBE ccmaa s fAxD |

N+ Heeet O OFMBELL I B 8 v |

=20.00 10,00 000 10,00 20.00 20,00 40,00 S0.00 60,00 70:00

4000

B
=4

AR AT S ST AT OO A AU A AT WS Y

5
g

Q.00

Lodwaliavinioil

Point rumber and coordinates | |

|Prxets - 10235201 [Unte  B1658% 24842 m | |
Hinh 3.20. M6 hinh phan tich bai todn ho dao sau
e Khai bao va gan vit liéu

Khai bao va gan vat liéu phai dugc tién hanh ngay sau khi thiét 1ap diéu kién bién va

trude khi phat sinh Iudi phan tir.

Bdng 3.3. Théng s6 dau vao cua I6p sét, I6p cat, phan tir tiép xiic

Parameter Name | Clay Sand Unit
layer layer
Material model Model | Mohrt- Mohr- -
Coulomb | Coulomb
Type of material behaviour Iype Drained | Drained | -
Soil unit weight above phreatic level | Ymsar 16 17 KN/m’
Soil unit weight below phreatic level | ¥ar 18 20 KN/m’
Permeability in hor. direction ke 0.001 1.0 m/day
Permeability in ver. direction ky 0.001 1.0 m/day
Young's modulus (constant) E, 10000 40000 KN/m’
Poisson's ratio v 0.35 0.3 -
Cohesion (constant) Crof 5.0 1.0 KN/m”
Friction angle 0] 25 32 °
Dilatancy angle W 0.0 2.0 °
Strength reduction factor inter. Rinser 0.5 0.67 -

Bdng 3.4. Théng s6 dau vao ciia twong vdy
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Parameter Name Value Unit
Type of behaviour Material type Elastic

Normal stiffness EA 7.5.10° IKN/m
Flexural rigidity ET 1.0-10° KNm*>/m
Equivalent thickness d 1.265 m
Weight w 10.0 kKN/m/m
Poisson's ratio 1% 0.0 -

Bdng 3.5. Théng s6 dau vao ciia thanh chong

Parameter Name Value Unit

Type of behaviour Material type Elastic

Normal stiffness EA 2.10° kN

Spacing out of plane L, 5.0 m

Maximum force Foax comp 1-10%° kN
Fnax tens 1-.107 kN

Trinh tw tién hanh nhir sau:

Kich vao nat Material Sets = trén thanh cong cy, chon Soil & interfaces. Kich ntit
New dé tao dit liéu mai. Pdi voi 16p sét, nhap Clay vao muc Identification, Mohr-
Coulomb tir Material model va Drained tir Material type. Cudi cung nhap cac dit liéu
tir bang 3.3 vao muc General va Parameters. D6i véi 16p cét tién hanh tuong tu nhu
16p sét.

Trong muc Set type ctia cira sO Material Sets chon Plate, kich New, nhap Diaphragm
wall vao muc Identification, nhap cac thong s6 tur bang 3.4 vao muc Properties. Kich
Ok dé dong dir liéu.

Trong muc Set type cua cua s6 Material Sets chon Anchors, kich New, nhép Strut vao
muc Identification, nhip cac thong sd tir bang 3.5 vao muc Properties. Kich Ok dé
dong dir liu.

Dé gan vat liéu vao mo hinh tién hanh chon va giir chudt trai trong khi di chuyén gan
vt liéu vao mo hinh.

Kich Ok & ctra s0 Material sets dé dong dit liéu.

e Phat sinh luéi phan tir

Khi hoan thanh mé hinh phan tich, tién hanh phat sinh ludi phan tir. Cac budc tién

hanh nhu sau:

Kich vao nat Generate mesh £2 trén thanh cong cu hodc chon Generate trong Menu
mesh. Kich vao nut “Update” dé trd vé mo hinh phan tich
e Diéu kién ban dau

Khi hoan thanh viéc phat sinh ludi phan ti, trude khi bat dau qua trinh tinh toan thi

diéu kién ban dau phai dugc xac dinh. DPiéu kién ban dau bao gom: dicu kién vé ap luc nudc
10 rong, di€u kién ve ung suat hiru hi€u. Trinh ty tién hanh nhu sau:

; \ , ” - == Initial conditions
Kich vao nut Initial conditions

trén thanh cong cu hodc chon Initial
conditions tir Menu Initial. M6t cita s6 nho xuét hién véi gia tri mac dinh dung trong
ctia nude 1a 10KN/m’. Kich Ok dé chip nhan gia trj mic dinh, diéu kién bién ap luc
nude 16 rong xuat hién. Tuy nhién v6i bai toan hién tai khong xét dén anh hudng cia
nudc ngﬁm nén cao d6 muc nudc ngﬁm mic dinh nam tai day ctia md hinh.
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++

° Tiép theo kich vao nut Generate initial stresses + trén thanh cong cu hoac chon
Initial stresses trong Menu generate. Hop thoai Ko—procedure xuét hién. Chip nhan
gia tri Ko méc dinh, kich Ok. Sau khi hoan thanh, mot cira s6 Window xuét hién hién
thi Umg suét hitu hiéu ban dau.

e Kich vao nit Update dé tro vé chuong trinh vao, sau khi hoan thanh viéc phét sinh
diéu kién ban dau, chuong trinh tinh c6 thé bat dau. Kich vao nat Calculate, chuong
trinh yéu cau luu file tinh vao dit liéu, kich Yes, dit tén cho File va kich nat Save.

e Thuec hién qua trinh tinh todn

Sau khi kich vao nat Calculate va luu dit liéu, chuong trinh vao s€ dong lai, chuong
trinh tinh bat dau, trong muc Calculation type chon plastic calculation. Qéa trinh tinh toan
gom 5 giai doan:

Giai doan I: gia tai

Chon Staged construction tir hop Loading input, kich nit Define mot cira so Staged

construction xuat hién véi mo hinh phan tich bai toan ngoai trir tudong vay, thanh

chéng, tai trong. Kich hoat tuong vdy (tudng vy trd thanh mau xanh) dong thoi kich

hoat tai trong. Kich Update dé hoan thanh khai bao cho giai doan 1.

Giai doan 2: dao dét lan 1

Trong cura s6 Calculations kich nat Next, mot giai doan tinh todn mdi xuét hién. Kich

nut Define dé khai bao thong sé dau vao cho qua trinh phan tich: kich vao phan dit dao

cho 1an dao 1. Kich Update dé hoan thanh khai bao cho giai doan 2.

Giai doan 3: lap dit thanh chdng

Trong ctra s6 Calculations kich nat Next, mot giai doan tinh toan maéi xuét hién. Kich

nut Define dé khai bao thong s dau vao cho qua trinh phan tich: kich hoat thanh chdng

(thanh chdng tro thanh mau den). Kich Update dé hoan thanh khai bao cho giai doan 3.

Giai doan 4: dio dat 1an 2

Trong ctra s6 Calculations kich nat Next, mot giai doan tinh toan maéi xuét hién. Kich

nut Define dé khai bao thong sé dau vao cho qua trinh phan tich: kich vao phan dit diao

cho 1an dao 2. Kich Update dé hoan thanh khai bao cho giai doan 4.

Giai dogn 5: dao dat lan 3

Trong ctra s6 Calculations kich nat Next, mot giai doan tinh toan maéi xuét hién. Kich

nut Define dé khai bao thong sé dau vao cho qua trinh phan tich: kich vao phan dit dao

cho 1an dao 3. Kich Update dé hoan thanh khai bao cho giai doan 5.
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¥ Plaxis 8.0 Calculations - lesson 2.plx
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Hinh 3.21. Cira sé tinh todn véi céc thong sé
e Xem két qua tinh toan
Trong cura s6 Calculations, chon giai doan cudi cla chuong trinh tinh, kich vao nut

Output trén thanh cong cu.
Chon Effective stresses tir Menu stresses, két qua hién thi nhu hinh 3.22.

o B S o L s o A B o
Hinh 3.22. Ung sudt hitu hiéu trong ddt nén
Kich duap 1én tuong vay, chon bending moments, két qua hién thi nhu hinh 3.23.
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Hinh 3.23. M6 men uén trong tuwong vy
3.4. Bai toan nén dwong dap trén dit yéu

Mt cét nén duong dép trén dat yéu duge thé hién nhu hinh 3.24, bé rong mat duong
1a 16m, ddp cao 4m. P9 doc mai taluy 1a 1:3. Dat dap 1a dat cat, dudi 16p dat dap 1a 16p dat

yéu day 6m bao gdm hai 16p dat: 16p than bun day 3m, dudi 16p than bun 1a 16p sét day 3m.
L&p dat cat chat nam dudi 16p dat yéu, khong xét toi trong qué trinh phan tich. Muc
nudc ngﬁm ndm tai cao do mat dat tw nhién. Hay phan tich 6n dinh va bién dang cuia nén
dudng dap noi trén ?
12

Hinh 3.24. Bai toan nén dwong ddp trén ddt yéu

Cac budc thue hién
o Khéi dong chwong trinh vao caa Plaxis
Bit dau chuwong trinh Plaxis boi click chudt vao biéu twong cua chwong trinh vao, co
thé chon dy 4n hién hitu trong dit li¢u hodc tao mdt du &n mdi. Chon New project va vao nit
Ok.
e Thiét 1ap chung
e Trong Tab Project, gd “Bai tap 4” vao muc Title va danh “tinh toan 6n dinh va bién
dang ctia hd dao sdu” trong muc Comments
e Trong muc General, & muc Model chon “Plane strain” va muc Elements chon “ 15-
node”.
e Trong muc Acceleration giit nguyén gia tri zero
e Trong Tab Dimensions, gitt nguyén don vi méac dinh: Length = m, Force = KN, Time
= day.
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e Trong muc Geometry dimensions, nhdp gia tri 0.0, 40.0, 0.0 va 10.0 vao Left, Right,
Bottom, Top.
e Trong muc Grid, nhap gié tri 1.0 cho spacing va intervals
e Kich Ok dé hoan thanh viéc thiét lap chung
e V& mo hinh:
Sau khi hoan thanh thiét 1ap chung, ving vé& xuat hién voi gbc toa do ciing nhu hai truc
X, y. M6 hinh hinh hoc ¢6 thé tao bat ctr khu vuc nao thudc ving vé.

" g L 12 ’ 20 ,
T T T T
d 5T i 2
! sand T
[P 10 | 2
)i B P
peat | 3
/ clay f 3
P o o 4
- + 4= o

Hinh 3.25. M6 hinh phdn tich bai todn nén dwong ddp trén dit yéu
e Thiét lap diéu ki¢n bién
e (Click vao nut Standard fixities hoac chon Standard fixities D tor menu Load (Ux =
0, Uy = free).
e Khai bao va gan vit liéu
Khai bao va gan vat liéu phai dugc tién hanh ngay sau khi thiét 1ap diéu kién bién va
trudc khi phat sinh ludi phan ti.
Bdng 3.6. Thong so dau vao cua lop sét, [op than bun, [op cat

Parameter Name Clay Peat Sand Unit
Material model Model | MC MC MC }
TyPe Ofbeha‘fiom Type Undrained | Undrained | Drained | -

Soil unit weight above Vinear 15 3 16 N/’

phreatic level
Soil unit weight below

phreatic level Yoar 18 ) 11 3 20 kaL-"nf
Horizontal permeability ks 110 2100 1.0 m.-'iday
Vertical permeability Ky 110* 1-10° 1.0 m/ Qa}:
Young's modulus 1254 1000 350 3000 KN/m”
Poisson's ratio v 0.33 0.35 0.3 -
Cohesion Crof 2.0 5.0 1.0 KN/m™

Friction angle ¢ 24 2 30 °
o
Dilatancy angle 4 0.0 0.0 0.0

e Phat sinh luéi phan tir
Khi hoan thanh mé hinh phan tich, tién hanh phat sinh ludi phan tir. Cac budc tién
hanh nhu sau:
e Kich vao nut Generate mesh E2 trén thanh cong cu hodc chon Generate trong Menu
mesh. Kich vao nut “Update” dé trd vé mo hinh phan tich

¢ Diéu kién ban dau
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Khi hoan thanh viéc phat sinh ludi phan t, trude khi bat dau qué trinh tinh toan thi

dicu kién ban dau phai dugc xac dinh. Pi€u kién ban dau bao gom: diéu kién v€ ap luc nudc
16 rong, diéu kién vé tng suat hitu hiéu. Trinh ty tién hanh nhu sau:

, \ , .- .. == Initial conditi ~ ~ o ..
Kich vao nut Initial conditions MRS COnAHenE - trén thanh cong cu hodc chon Initial

conditions tir Menu Initial. Mot cita s6 nhd xut hién vai gia tri mac dinh dung trong
ctia nude 12 10KN/m’. Kich Ok dé chép nhéan gia tri mac dinh, diéu kién bién ap luc
nude 16 rong xuat hién. V& dudng muc nude bit dau tir diém c6 toa do (0.0, 6.0) dén
diém (40.0, 6.0).

Kich vao nut Closed consolidation boundary trén thanh cong cy, di chuyén con tro
dén diém (0.0, 10.0) kich chudt trai, di chuyén dén diém (0.0, 0.0) kich thém lan nita.
Kich chugt phai dé két thac 1énh. Tiép tuc di chuyén con tro dén diém (40.0, 6.0) va
kich chudt, di chuyén con tro Xuéng vi tri (40.0, 0.0) kich thém 14n nirta. Kich chuét
phai dé két thuc khai bao diéu kién bién ¢ két. Kich vao niit Generate water pressures
dé phat sinh ap luc nudc 16 réng va diéu kién bién cb két.

++
Tiép theo kich vao nut Generate initial stresses + trén thanh cong cu hoac chon
Initial stresses trong Menu generate. Hop thoai Ko—procedure xuét hién. Chdp nhan
gia tri Ko méc dinh, kich Ok. Sau khi hoan thanh, mot cira s6 Window xuét hién hién
thi (mg suét hiru hiéu ban dau.
Kich vao nut Update dé tré vé chuong trinh vao, sau khi hoan thanh viéc phat sinh
diéu kién ban déu, chuong trinh tinh c6 thé bat dau. Kich vao nat Calculate, chuong
trinh yéu cau luu file tinh vao dit liéu, kich Yes, dit tén cho File va kich nut Save.

e Thuc hién qua trinh tinh toan
Sau khi kich vao nat Calculate va luu dir liéu, chuong trinh vao sé dong lai, chuong

trinh tinh bat d4u, trong muc Calculation type chon consolidation analysis. Qua trinh tinh toan
g0m 4 giai doan:

Giai doan 1: dap dét 1an 1

Chon Staged construction tir hop Loading input, kich nit Define mot cira so Staged
construction xuit hién, nhédp 5 days vao muc Time interval, kich chudt vao phén dat
dap lan 1 . Kich Update dé hoan thanh khai bao cho giai doan 1.

Giai doan 2: doi dat nén c6 két

Trong cura s6 Calculations kich nat Next, mot giai doan tinh todn mai xuét hién. Kich
nut Define dé khai bao thong sd dau vao cho qué trinh phan tich: nhap 200 days vao
muc Time interval. Kich Update dé hoan thanh khai bao cho giai doan 2.

Giai doan 3: dap dat lan 2

Trong cura s6 Calculations kich nat Next, mot giai doan tinh todn mdi xuét hién. Kich
nat Define dé khai bao thong sé dau vao cho qua trinh phén tich: nhap 5 days vao muc
Time interval, kich chudt vao phan dat dip 1an 2. Kich Update dé hoan thanh khai bao
cho giai doan 3.

Giai doan 4: phan tich c6 két dén khi ap luc nude 16 rong tiéu tan hét

Trong cura s6 Calculations kich nat Next, mot giai doan tinh todn mai xuét hién. Kich
nat Define dé khai bao thong s6 dau vao cho qua trinh phan tich: trong tab Parameters
chon Minimum pore pressure, chép nhén gia tri mac dinh 1KN/m? . Kich Update dé
hoan thanh khai bao cho giai doan 4.
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e Xem két qua tinh toan

Trong cira s6 Calculations, chon giai doan 3 va giai doan 4 chuong trinh tinh, kich

] 4+ .
= = — = =+ +F -o-.l'_-:-llu-':':ﬁj—-"‘..‘t”:'”

=+ H =2 i+ =2 (=2 =

Hinh 3.27. Ap luc nuéce 16 rong thang duw trong dat nén sau khi ddap dat lan 2
Sau khi két thiic qué trinh phan tich c6 két ctia nén duong dap. Trong muc Calculation
type chon Phi-c-reduction dé chuyén qua chirc niang phan tich 6n dinh ctia nén duong. Két qua
phan tich 6n dinh ciia giai doan dap dét 1an 2 thé hién nhu hinh 3.28.

Hinh 3.28. Mt triegt trong nén dwong ddp sau khi ddp dat lan 2
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