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Phén b6 va ndi dung

PHAN BO GIO DAY
TT Noi dung S6 gio
1 | Chuong 1 : Gi6i thiéu chung vé phin mém PLAXIS
2 | Chuong 2 : Khai quat mé hinh héa trong phan mém PLAXIS 8
3 Chuong 3 : . . ] ) 12
St dung phan mém PLAXIS gidi quyét mgt so bai toan dia ky thuét

PHAN BO NQI DUNG

Chwong 1: GIOI THIEU CHUNG VE PHAN MEM PLAXIS.
- No6i dung 1: Gi6i thiéu vé phan mém Plaxis.
- Noi dung 2: Hudng dan cai dit phan mém Plaxis.
- Noi dung 3: Giao dién ciia phan mém Plaxis.

* Muc tiéu nhan thire: Khai quat vé lich sir hinh thanh va phat trién, cic modun va cac
hé ‘dorn yi st dung trong bd phan mém PLAXIS. Dong thoi gidn thi¢u vé giao dién cua
phan mém PLAXIS 8.2.

* Hinh thirc va phwong phap day hoc:
Trinh chiéu bang PowerPoint két hop véi thuyét trinh va hoi dép.
* Tai liéu tham khdo:
- Lé Thi Thanh Binh — Bai giang Tin hoc (mg dung (Phan PLAXIS) — Pai hoc Duy Tan —
Nam 2015 [1].
- Plaxis 2D Version 8, Manual [2]
- Chau Ngoc An (2004), Co hoc dat, Nha xuat ban Dai Hoc Qudc Gia TP.HCM [3].

Chuwong 2: KHAI QUAT MO HINH HOA TRONG PHAN MEM PLAXIS.
- No6i dung 1: Thiét 1ap mo hinh bai toan.
- No1 dung 2: Cac budc tinh toan trong PLAXIS.
- N6i dung 3: Xem va xuat két qua.

* Muc tiéu nhan thirc: Khai quat vé cac budce thuc hién mot bai toan Dia k¥ thuat béng
phan mém PLAXIS. Bao gdm: Thiét 1dp md hinh bai todn, cac giai doan tinh toan va viéc
xuat két qua dau ra.

* Hinh thirc va phwong phap day hoc:
Trinh chiéu bang PowerPoint két hop véi thuyét trinh va hoi dép.
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Phén bd va ndi dung
* Tai li€éu tham khéo:
- L& Thi Thanh Binh — Bai giang Tin hoc ting dung (Phan PLAXIS) — Pai hoc Duy Tan —
Nam 2015 [1].
- Plaxis 2D Version 8, Manual [2]

- Chau Ngoc An (2004), Co hoc dat, Nha xuat ban Pai Hoc Qubc Gia TP.HCM [3].

Chuong 3: SU DUNG PHAN MEM PLAXIS
GIAI QUYET MOQT SO BAI TOAN PIA KY THUAT
- Noi dung 1: Thiét 1ap m6 hinh bai toan.
- No6i dung 2: Cac budc tinh toan trong PLAXIS.
- Noi dung 3: Xem va xuat két qua.

* Muc tiéu nhén thirc: Ung dung phan mém PLAXIS 8.2 giai quyét mot s6 bai toan dia
k¥ thuat thuong gap: bai toan méng ndng, bai toan mdéng coc, bai toan ho dao sau va bai
toan xur Iy nén duong dap trén dat yeu.

* Hinh thirc va phuwong phap day hoc:
Trinh chiéu bang PowerPoint két hop véi thuyét trinh va hoi dép.
* Tai liéu tham khio:
- Lé Thi Thanh Binh — Bai giang Tin hoc (mg dung (Phan PLAXIS) — Pai hoc Duy Tan —
Nam 2015 [1].
- Plaxis 2D Version 8, Manual [2]

- Chau Ngoc An (2004), Co hoc dat, Nha xuat ban Pai Hoc Qubc Gia TP.HCM [3].

Bién soan:

Lé Thi Thanh Binh
Xét duyét bai giang:
B0 mon Dia ky thuit — Thuc hanh

ThS. Truwong Hong Minh
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Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Chuong1: GIOI THIEU CHUNG VE PHAN MEM PLAXIS

Muc tiéu chwong:

- Khdi quat vé lich sir hinh thanh va phat trién, cdc médun va cic hé don vi sir dung
trong bo phan mém PLAXIS.

- Gidi thiéu vé giao dién ciia phan mém PLAXIS 8.2

1.1. GIOI THIEU VE PHAN MEM PLAXIS:

1.1.1. Lich sir hinh thanh va phat trién:

Su hinh thanh va phat trién cﬁq ph‘f;in mém PLAXIS duoc bat dau tir nam 1987 tai
dai hoc cong nghé Delff — Ha Lan. Bat dau voi phién ban PLAXIS V.1 phan tich c4c bai
toan on dinh d€ bién va d€ song ¢ cac vung bién thap tai Ha Lan. Day la cau n61 gitr cac
ky su Dia k¥ thuat va cac chuyén gia ly thuyét, do Gido su R.B.J Brinkgreve va P.A
Vermeer khéi xudng.

Nam ]993,‘ Cong ty PLAXIS BV dugc thanh 1ap. Va tu nam 1998 vé sau, cac
phién ban phan mém PLAXIS déu dugc xay dung trén co s6 Phan tur hitu han.

B6 phan mém PLAXIS duoc phat trién theo yéu cau truc ‘giép cua san )guét nén
tinh phuc tap ctia cac bai toan dugc tang dan, khong theo chi dé nhu cidc phan mém
thuong mai khac. Tuy nhi€n, sau nam 2000, phan mém PLAXIS da dugc phan ra theo
chu dé riéng nhu Bang 1.1:

Bdng 1.1: Qud trinh phat trién bé phan mém PLAXIS

A PLAXIS | PLAXIS | PLAXIS PLAXIS PLAXIS | PLAXIS PLAXIS
Tén . 3D 3D
V.1 V.3 Dynamics V.8.2 PlaxFlow .
Tunnel Foundation
Nim 1987 1990 2000 2001 2002 2003 2007

tugng N

& h ** h
Biéu :- :- %

VaNy
&

Hién nay, bo phan mém PLAXIS c6 thé xem nhu giai quyét duoc dy du cac bai
todn dia k¥ thuat thuong gip trong thuc té, than thién vo1 ngudi dung va dugc nhiéu nudc
trén the gidi str dung.

1.1.2. Cac mddun trong bd phan mém PLAXIS:

Hién nay, bd phin mém PLAXIS c6 4 modun thuong dung: PLAXIS V.8.2,
PLAXIS Dynamics, PLAXIS 3D Tunnel, PLAXIS PlaxFlow va PLAXIS 3D Found.
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Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

1. PLAXIS V.8.2:

PLAXIS V.8.2 dugc nang cap tir phién ban PLAXIS V.1, phan tich bién dang va
6n dinh cho cac bai toan Dija k¥ thuét theo phan tir hitu han 2D trong truong hop dat bao
hoa va khong bio hoa. Gom cac bai toan: Phan tich lin cua mong tron trén nén cat, phan
tich qué trinh thi céng hd dao, phan tich bién dang va chuyén vi cua dé séng, phan tich
qua trinh dao khi ¢6 neo, phén tich 6n dinh khéi dip c6 dao dong muc nude thuong luu
va phén tich anh hudng cua 1an dén cong trinh xay dung khi dao duong ham.

2. PLAXIS Dynamics:

PLAXIS Dynamics 1a mdt moédun doc lap, dugc gdp vao bd phén mém PLAXIS
V.8.2, voi cac bai toan: phan tich dong cua mong may trén nén dan hoi, phan tich dong
khi dong coc va phan tich nha bon tang chiu anh huong cua dong dat.

Modun nay chi ¢é thé phan tich véi nén dan hoi chiu tac dung cua cac tai trong

dong, khong x¢ét duoc anh huong cua sy phat sinh ap lyc nudce 16 rong du khi dong dat
nén khién d6 bén ctia moi truong dat giam.

3. PLAXIS 3D Tunner V.2:

PLAXIS 3D Tunner V.2 1a moédun phan tich bién dang va 6n dinh trong khong
gian trong thiét ké duong ham, voi cac bai toan: phan tich lin cia mot mong vuoéng trén
nén cat, phan tich qua trinh thi cong theo giai doan duong ham NATM (New Austrian
Tunneling Method), danh gi4 6n dinh ctia dwong ham chiu 4p dao trong khién, danh gia
on dinh cua h6 dao chong do bang tuong cir va danh gia su lam vi€c trong qua trinh dao
duong ham chiu ap dao trong khién.

4. PLAXIS PlaxFlow:

Moédun nay dugc dung dé phan tich cac bai toan tham 6n dinh va khong 6n dinh
trong mo truong bao hoa hoac khong béo hoa voi diéu kién bién thay doi theo thoi gian.
béy la moédun co thé tich hop voi médun PLAXIS V.8.2 d¢ tinh toan bién dang va 6n
dinh c6 xét sy anh hudng cua ap luc nudce 10 rong va dong tham.

PLAXIS PlaxFlow c6 4 bai toan: tham qua khéi dap, thim quanh tuong ctr, thim
trong ctr vay hé mong va sy thay ddi d6 am cia ting dat rudng khi muc nuée thay doi.

5. PLAXIS 3D Foundation V1.5:

Moédun PLAXIS 3D Foundation V1.5 dugc st dung v6i muc dich phan tich bién
dang va 6n dinh ciia mong be, mong coc va cong trinh bién. C6 4 bai toan sau: phan tich
méng be trén nén dit qua cd két, phan tich strc chiu tai cua coc khoan nhdi, phan tich
mong beé dbi xtmg theo mot mat phang dimg va phan tich strc chiu tai cia coc.

1.1.3. Cac hé don vi str dung trong PLAXIS:

Trong bd phin mém PLAXIS st dung hé don vi SI (System Internatonal) va BG
(British Gravitational), cu thé qua Bang 1.2:

1.2. HUONG DAN CAI PAT PHAN MEM PLAXIS V.8.2:
Qua trinh cai dit phan mém PLAXIS V.8.2 13 hoan toan ti dong.
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Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Bang 1.2: Cac hé don vi sir dung trong PLAXIS

Loai don vi Dai lwgng Hé SI Hé BG
Chiéu dai m in
Pon vi co ban Luc KN Ib
Thoi gian day sec
Toa do m in
Don vi hinh hgc . .
Chuyén vi m in
Mbdun dan hoi kN/m? (kPa) psi
Luc dinh don vi kN/m? (kPa) psi
, GOc ma sat degree degree
Tinh chat vat liéu
Goc chay degree degree
Trong lugng don vi kN/m? Ib/cu in
Hé s6 tham m/day in/sec
Luec tap trung KN Ib
Lurc va trng suat Tai trong phan b kN/m, kN/m? (kPa) Ib/in, psi
Ung suét kN/m? (kPa) psi
) Luu lugng m?*/day ft/sec
Tham ,
Tham bién m/day ft/sec

1.3. GIAO DIEN CUA PHAN MEM PLAXIS:

Sau khi thyc hién phan khai bao chung cta bai toan, cira so chinh (cira s6 tao mo
hinh hinh hoc) ctia chuong trinh vao (Input Program) xuat hi¢n. Ctra s6 nay dugc thé hi¢n
cu thé 6 Hinh 1.1.

1.3.1. Cira s6 chinh ciia chwong trinh vao (Input Program):

Cira s6 nay gom cac muc: Thuc don chinh (Main Menu), thanh céng cu chung
(Toolbar (General)), thanh cong cu hinh hoc (Toolbar (Geometry)), thudc ké (Ruler),
vung v€ (Draw area), goc toa do (Origin), vung nhéap thu cong (Manual Input) va 6 vi tri
tro chugt (Cursor position indicater). NOi dung chinh ctia cac muc nay dugc chu thich
tom tat nhu sau:

1. Menu chinh (Main Menu):

Menu chinh chira toan bd cadc muc co trén thanh céng cu, va c6 mot sb muc
khong thuong xuyén dugc su dung.
2. Thanh cbng cu chung (Toolbar (General)):

Thanh cong cu chung chira nhirng nut c6 tinh nang chung nhu viéc in an, phéng
to hay thu nho d01 tugng. NG ciing chira cac nat dé khoi dong ~nhitng chuong trinh con
khac cia phan mém (nhu viéc tinh toan, két qua dau ra va cac db thi).

Lé Thi Thanh Binh — Khoa Xay dung



Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Toolbar (General)

§# Plaxis 8.0 Input - <NoName> -2 ]
File Edit View Geometry Loads Materials Megh—da:
BEZT opewaa 0D % Main Menu
IS0 O L TR B oo :
5 000 1000 000 \—mm—'u? s0.00 6000 7000 80.00
Toolbar (Geometry) vl bt A b b b e laren o

S0.00

40.00

30.00
Draw area

20,00

10.00

¥

0.00

Manual Input Cursor position indicator

‘Pﬂil’ﬂ on geometry line :
|Pixels : 590 x 483 |Units : 42.000x-6.000m —1 [ [

Hinh 1.1: Cita s6 chinh ciia chicong trinh vao (Input Program).

3. Thanh cong cu hinh hoc (Toolbar (Geometry)):

Thanh c¢ong cu hinh hoc chira nhitng nut ding dé tao ra mot mo hinh hinh hoc.
Nhitng ntt nay dugc sap x&p tir trai sang phai theo thir tr hoan thanh mét mo hinh két cau.

4. Thudc ké (Ruler):

C6 2 thude ke 6 bén trai va bén trén cua vung v& giip nguoi ding c6 thé wdc luong
cac khoang cach hinh hoc. Khi khéng mudn hién thi c6 thé tat di trong menu View.

5. Vung vé (Draw area):

~Ving v& 1a viing duoc ding dé v& cdc md hinh hinh hoc, c6 hé thong ludi
diém, co6 thé do mac dinh hodc do pgudi dung dinh nghiq. Céc diém trong ludi c6 toa do
theo phuong X va Y, dugc dung dé xac dinh vi tri cac diém théng thuong.

Su tao thanh md6 hinh hinh hoc trong ving v& dugc thuc hién béng cach bt vi tri
tai cac diém ludi hodc duogc nhap truc ti€p tr ban phim.

6. Goc toa d¢ (Origin):

Géc toa do hién thi 12 mot vong tron nho tai giao diém cua truc X va truc Y va
duoc tat & menu View.

7. Vung nhap thi cong (Manual Input):
Khi tao m6 hinh hinh hoc, trudng hop bét diém tryc tiép bang chudt khong
dua ra két qua chinh xac, nguoi dung c6 thé nhap truc tiép gia tri toa d6 tai vung
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Chuwong 1: Gidi thigu chung vé phan mém PLAXIS
nhap thi cong nay (ngoai trir viéc khai bao lién két khép cia dam (Beam hinges) va
duong ham (Tunnels)).

C6 thé nhap cac vi tri theo toa do tuyét ddi (gia tri X <dau cach> gia tri Y) hoic
theo toa do tuong doi (so vai vi tri diém lién trude) (@ d6 chénh 1éch gia tri X @ do
ch@nh léch gia tr1 Y). Vi dy, co haj dieém lién tiép 1 va 2 c6 toa do: diém 1(1, 3) va
diém 2(1, 2); co6 thé nhap vi tri diém 2 theo toa do tuyét doi (1 2) hodc theo toa do
tuong doi (@0@-1).

8. O vi tri tré chudt (Cursor position indicater):

O vij tri tré chudt cho biét toa d6 hién tai cta con tré chudt theo 2 phuong.

1.3.2. Giéi thiéu vé menu chinh (Main Menu) va cac thanh cong cu:
1. Menu chinh (Main Menu):

Trong nhitng muc cua menu chinh c6 nhitng menu con kéo xudng, gom hau hét
cac tuy chon cho viéc trinh bay hodc chuyén dir li€u, vi¢c xem nhitng do thi, tao cac mo
hinh hinh hoc hay phat sinh nhirng dir li¢u mat lu6i hoac viéc nhap dir liéu néi chung.

Menu chinh gom nhiing muc sau: File, Edit, View, Geometry, Loads, Materials,
Mesh, Initial va Help.

Menu FILE:

New Tao du 4n méi, cira s6 General settings duoc hién thi.

Open Mo mét dy an hién hitu, yéu cau file duoc hién thi.

Save Luu du an vo1 tén pién hitu. Néu tén chua duoc cho trude,
yéu cau file dugc hién thi.

Save as Luu dyu 4n voi mot tén méi, yéu cau file dugc hién thi.

Print In md hinh hinh hoc trén mot may in duoc chon, ctru sb in

Work directory
Import

General settings
(recent projects)
Exit

Menu EDIT:
Undo

Copy
Clear selections

duoc hién thi.

Thiét 1ap thu myc lam viéc mdc dinh noi dy an s& dugc luu.
Nhap dir liéu hinh hoc tir kiéu file khac.

Thiét 1ap thong tin chung cho mé hinh hinh hoc.

M¢é nhanh mdt trong bon du 4n gan nhat.

Thoat ra khoi chuong trinh Input.

Tro vé trang thai truée d6 ciia mo hinh hinh hoc. Sy 13p lai
chtrc nang nay dugc gioi han trong 10 hanh dong gan nhat.

Sao chép mo hinh hinh hoc dén cua s6 b nhd.

Loai bé moi lya chon hién thoi.
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Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Menu VIEW:

Zoom in Thu nho.

Zoom out Phong to.

Reset view Xem lai toan by vung vé.

Table Hién thi bang toa do nhitng diém hinh hoc, ¢6 thé duoc sir
dung dé diéu chinh nhiing toa do co san.

Rulers Hién thi hodc an nhirng thudc ké trong ving v&.

Grid Hién thi hodc an luéi diém trong ving vé.

Axes Hién thi hodc an mui tén chi truc X va truc Y trong ving vé.

Snap to grid Khoa luéi diém trong ving vé.

Menu GEOMETRY::

Menu GEOMETRY chira dung nhiing tuy chon co ban dé hinh thanh mgt mé ‘hinh
hinh hoc. Ngoai chirc nang v& duong hinh hoc, nguoi dung c6 thé lya chon nhiing phan tr
dam, vai dia k¥ thudt, nhiing phan tir ti€p xuc, nhitng phan tir neo hodc nhiing duong ham.

Menu LOADS:

Menu LOADS chtra dung nhitng tily chon dé thém nhiing tai trong va nhitng diéu
kién bién cho mo6 hinh hinh hoc co ban.

Menu METERIALS:

~Menu METERIALS dugc sir dung dé kich hoat nhiing co s¢ dir liéu, thiét 1ap hodc
stra do1 dir li€u cho dat va cho cac cau kién khac.

Menu MESH:

Menu MESH chira dung céc lua chon dé tao ra mot ludi phan tr hitu han 2D, 4p dung
chia ludi dia phuong hodc trén toan bd ludi 2D va tao ra mdt ludi phan tir hitu han 3D.

Menu INITIAL:

Menu INITIAL chira dung tiy chon dé di t6i nhitng kiéu diéu kién bién ban dau

cua chuong trinh Input.

2. Cac thanh cong cu:

Go to calculation program I Go to curves P"Dgram%oow Coordinate table

==

;-‘-D*g;'“éaegn.e\e\%xo

Go to output program | | New | |Open S% é{)um out | | Selection | |Undo

Hinh 1.2: Thanh cong cu chung Toolbar (General).
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Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Trong ctra s6 chinh ctia chuong trinh vao, ngoai menu chinh con c6 thanh cong cu
chung (Hinh 1.2) va thanh cong cu hinh hoc (Hinh 1.3).

Hinge and Geogrid ||Node-to-node || Tunnel |Rotation fixity || Distributed Point Load Materi
aterial sets
Rotation Spring 9 anchor designer (plates) Load system A system B Well '

+ -+- o—o o—| ,O‘ }— i m m D_y:‘ n_iE ::.‘:§ ‘*{- == Initlal conditions

Plate || Interface Fixed -end || Standard Prescnbed Distributed Point Load Drain Generale Define initial
anchor fixities \splacemenl Load system B system A Mesh conditions

Hinh 1.3: Thanh céong cu hinh hoc Toolbar (Geometry).

Geometry line

Tinh ning ctia cac nit trén hai thanh cong cu trén c6 thé biét dugc bang cach dit va
gitr con tro chudt tai nat do trong 1 gidy, mot dong hudng dan trong 6 mau vang sé
hién ra. Tuy nhién, c6 thé néu cu thé nhu sau:

== Ky hi¢u médun tinh toan
fal:  Sau khi nhdp day du cac di€u kién ban dau vao mo hinh tinh, médun tinh toan sé
thuc hi€n qua trinh tinh toan trén co so cac di€u kién ban dau da nhap.

'-% Ky hiéu médun biéu dién két qua tinh toan
owpw  Cho phép biéu dién cac két qua tinh todn nhu chuyén vi, Gng suét, bién dang,
..cua dat da xung quanh cong trinh.

I Ky hiéu mdédun biéu diép cac duong cong chuyén vi - Iy va cac duong ing suat
cuwez MOdun nay cho phép biéu dién cac quan hé {rng suat — bién dang, chuyén vi - luc
tai cac thoi diém thi cong khac nhau dudi dang dd thi va bang biéu ... tai mot diém bt
ky trong mo hinh tinh.

‘ Nt Selection , q

Khi nat Selection ¢ trang thai tich cuc, mdt doi tugng hinh hoc cé thé dugc lya
chon bang cach kich chudt mot 1an vao ddi twong d6 trong mé hinh hinh hoc. Néu mudn
lya chon nhiéu d6i twong cung kleu dong thoi, gitr phim <Shift> trén ban phim trong khi
lwa chon céac ddi tugng mong mudn.

0 NGt Undo ‘
N0t Undo thyuc hién tinh nang tré ve trang thai trudc d6 cua mo hinh hinh hoc. Sy
1ap lai tinh ndng nay dugc gidi han trong 10 hanh dong gan nhat.

\ Nut Geometry line
Nut Geometry line 1a dau vao co ban cua viéc hinh thanh mt mé hinh hinh hoc.
Tinh ndng nay co6 thé dugc chon tir menu Geometry.

Khi niit Geometry line dugc lua chon, ngudi dung c6 thé tao ra nhitng diém hodc
nhitng duong trong vung ve€ kich con chudt dé bat diém hodc nhép toa do tai vung nhap
thu cong.
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Sau khi diém dau tién dugce tao ra, co thé v& mot duong béng céch bat diém hodc
nhap toa d6 mot diém méi. Néu mot dudng cat qua mot dudng hién hiru, mot diém méi
s& duoc tao ra tai giao diém cta hai duong. Dé két thuc tinh ning nay, c6 thé kich phai
chudt hodc dung phim <Esc>.

Dé chinh sira hodc xda cac diém hodc céac duong, st dung nut Selection ® chon
d6i tuong, dung chudt dich chuyén cac diém hodc cac dudng dén vi tri mong mudn khi
mudn chinh sira hodc dung phim <Delete> khi mudn x6a cac diém hoic cac dudng.

Sau mdi lan V&, chuong trinh PLAXIS s€ xac dinh lai nhiing mién (cluster) co thé
duoc hinh thanh. Mbi mién dugc dinh nghia la mét vong khép kin boi cac duong hinh
hoc khac nhau. Khi mién dugc chon, do sang trong pham vi mién sé& thay doi va co thé
khai bao cac thudc tinh vat liéu cho cac mién nay.

Nut Plate

NGt Plate dugc sit dung dé moé hinh nhiing két cdu manh (ddm hodc tdm) c6 do
cung chiu udn va dg cung doc truc tuong doi 1on nhu: tuong chan, vo ham, duong ham...
(Hinh 1.4). Tinh nang nay con c6 thé dugc chon tir menu Geometry.

Su tao thanh nhiing dam hodc tim trong mo hinh hinh hoc tir nat Plate | tuong tu
su tao thanh nhitng duong tir nut Geometry line \.

— —]

O

a b c d e

Hinh 1.4: Nhitng irng dung sir dung phan tir tam va phan tir neo.

Phén tir tim c6 3 nut (khi phan tir dat 6 nat) hodc 5 nat (khi phan tir dat 15 nat); co
hai chuyén vi tu do u, va Uy va mot chuyén vi xoay tu do trong mit phang x-y.

Theo PLAXIS, mot phan tr tAm c6 do cung khi udn EI va do cung doc truc EA s€
co bé day tuong ng deq duoc xac dinh theo cong thirc:
El
d, =,12— 1.1
=125, a.1)
Mot phan tur tdm 3 nut c6 hai cap diém Gng sudt, mot phan tu tAm 5 nat c6 bon
cap diém trng suat (Hinh 1.5). Vi tri cac diém tng suat thuong cach trén hoac cach dudi
dudng tdm cua tAm mot doan 0,5d,, V3.

b » k4 b oW w
x ® x e x ke
& nodes x  sfress point

Hinh 1.5: Vi tri ciia nhitng niit va ieng sudt diém trong phan tw tam 3 nt va 5 ndt.
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NGt Hinges and Rotation Springs (Ban 1& va 10 xo xoay)

NGt Hinges and Rotation Springs dung dé mé hinh ndi tiép, xoay tu do (lién tuc va
khong lién tyc) tai giao diém cac phan tir dim. Tinh niang Hinges and Rotation Springs c6
thé duoc chon tir menu Geometry.

Khi tiy chon nay duoc chon tai mot diém hinh hoc hién hiru nbi hai (hoac nhiéu
hon) dam cua so Hlnges and Rotation Sprlngs xuat hién hién thi mot hinh chi tiét cdu tao
moi ndi. Mot mdi ndi co6 thé 1a mot lién két khop hoac mot lién két ngam. Lién két khép
duoc hién thi bang mot vong tron méd va lién két ngam dugc hién thi bang mot vong tron
dac (Hinh 1.6).

mges and rotation springs

R.otation spring

Spring stiffness :

% Ehmjfradim
Min. moment
> knmfm

Mazx, moment :

51 khmfm

[
|

Cancel | Help |

Hinh 1.6: Cita sé khai bdo Hinges and Rotation Springs.

NUt Geogrids (Vai dia ky thudt) ’
Nut Geogrids dung dé mo hinh hoa sy gia tang cuong d6 cua dat vai dia k¥ thuat
(Hinh 1.7). Tinh ndng nay con c6 thé dugc chon tir menu Geometry.

NI D

Hinh 1.7: Nhitng 1rng dung swr dung vai dia ky thudt.

Su tao thanh vai dia k¥ thuat trong mo hinh hinh hoc tir nat Geogrids = tuong tu
su tao thanh nhitng dudng tir nit Geometry line \.

Phén tir vai dia k§ thudt c6 3 nat (khi phan tir dt 6 nat) hodc 5 nut (khi phan tir dat
15 nat); c6 hai chuyén vi tu do uy va Uy, va chi c6 d§ ciig chiu kéo doc truc EA.

Lé Thi Thanh Binh — Khoa Xay dung Trang 14



Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Phan tir vai dia k¥ thuat 3 nt c6 3 diém Gng suét va phan tir vai dia ky thuat 5 nit
€6 5 diém trng suat (Hinh 1.8).

T |

| L | i L

*  nodes
X stress point

a b
Hinh 1.8: Vi tri ciia nhitng niit va diém g sudt trong phan tir vdi dia ky thudt 3 nat va 5 nit.

T Nt Interfaces (Mt tiép xtic)

L= NGt Interfaces dugce st dung dé mo hinh hoa su twong tac gitra két cau va dat
(Hinh 1.9), nham mo ta sy truot gitta dat va két cdu tAm, ngin can dong tham vudng goc
v6i phan tir két cau trong phan tich tham va cb két thim. Tinh ning Interfaces con c6 thé
duoc chon tr menu Geometry.

e

Hinh 1.9: Nhitng itng dung sir dung mdt tiép xiic.

Sy tao thanh mit tiép xtic trong mé hinh hinh hoc tir nut Interfaces s tuong tu su

tao thanh nhitng duong tur nit Geometry line \.

Mat tiép xtic ¢6 thé duoge dit & mot bén hodc ca hai bén ciia mot duong hinh hoc
va dugc hién thi can ctr vao mili tén trén nit Interfaces theo hudng vé. Dé phan biét gitra
hai mat tiép xuc cua cung mdt duong hinh hoc, mat tiép xtc duge hién thi boi mién
duong (+) va mién am (-).

Mot mit tiép xtc duge mo ta bai cac phan tir mit tiép xuc. Khi sir dung phén tir
dat 6 nuat, phan tir mat tiép xuc tuong tng dugc moé ta boi 3 cép nat; va khi sir dung phan
ter dat 15 nat, phan t&r mit tiép xtc tuong ung dugc mo ta boi 5 cdp nut (Hinh 1.10). Vi
tri diém ung suat cia phan tor mat tlep xUc trung voi1 vi tri ciia moi cap nut.

*  nodes
> stress point

a b
Hinh 1.10: V; tri ciia cdc cdp N0t Vva diém 1mg sudt trong phan tir mdt tiép xiic.
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Tai cac goc cua két cdu co do cing lon hay vi tri c6 diéu kién bién thay doi, ¢ anh
huong 16n dén su phan bd Gng suat blen dang bén trong phan tu. Vi vay, dé phan anh
dung sy anh huong cua cac vi tri nay can tang s lwong phan tir mit tiép xuc tai day. Piéu
nay duoc thé hién qua vi du ¢ Hinh 1.11.

Hinh 1.11: Sw phdn b6 trng sudt khi thay doi phan tir mdt tiép xiic.

NGt Node-To-Node Anchors (Neo hai dau)

NGt Node-To-Node Anchors dung dé mé hinh hoa neo, cot va thanh chdng. Tinh
ning nay con dugc chon tir menu Geometry. Cac tng dung dién hinh cho kiéu tuong neo
thé hién & Hinh 5d va Hinh Se.

Viéc tao ra cac phan tir neo trong md hinh hinh hoc tir nat Node-To-Node Anchors
77 tuong tu sy tao thanh nhiing dudong tir nat Geometry line N\, Tuy nhién, do duong
hinh hoc khong dugc tao ra ddng thoi véi diém neo, vi vay phan tir neo s& khong bi chia
nho hay tao mai.

Phan tir neo dang nay 1a loai dan déo, duoc tao boi ndi hai diém hinh hoc, c6 thé
chiu kéo (doi vdi neo) hoac chiu nén (do6i voi thanh giang) va dugc tao ung suat trudc
trong qua trinh tinh toan.

M6 hinh hoa mot neo dat (neo vira) bang cach két hop mot phan tir neo va mot
vai dia k¥ thuat. Phan tir neo twong trung cho thanh neo va vai dia tuong trung cho phan
vira. Trong truong hop nay, can luu y tranh sir dung cac mit tiép xic xung quanh vai dia.
Do d6, phan vira s& dugc xem nhu bao cung léy dat. Két qua tinh toan chi co thé mé
phong trang thai img suit ctia neo dét, khdng thé mo phong trang thai tng suit cua vira
1én trén bé mat dat.

o] NGt Fixed-End Anchors (Neo mot dau) ’

Nt Fixed-End Anchors dung d€ moé hinh hda thanh neo, ¢t chong va thanh
chéng. Tinh ning nay con duoc chon tir menu Geometry. Ung dung phd bién cho kiéu
thanh gidng (Hinh 5a).
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Phan ti neo nay la loai dan hoi; mot dau dat truc tiép vao vat hinh hoc, dau kia dat
c0 dinh; c6 thé dat theo goc tuy y va dugc tao tng suat trude trong qua trinh tinh toén.

O Nut Tunnels 7 ‘

“2= Nut Tunnels dugc dung dé md phong duong ham tron hodc khéng tron. Mot
duong ham 14 su hop thanh cia nhitng cung tron duoc dinh nghia bai mot ban kinh va
mot su ting dan goc xuyén tdm (g6c). Tinh ning thiét ké duong him ciing c6 trong
menu Geometry.

Trong PLAXIS, c6 thé tinh toan cho 3 dang duong hdm: Bore Tunnel, NATM
Tunnel va Tunnel do nguoi st dung ty dinh nghia.

NGt Standard Fixities (Ngam tiéu chudn) ‘ 7
I—I Nut Standard Fixities duogc st dung khi khai béo di€u kién bién ti€u chuan ung
dung cho moi truong hop, mé hinh chuyén vi bang khong.

Ngam tiéu chuan con c6 thé duge chon tir menu Loads. Plaxis tu dong anh hudng
dén mot tap hop nhiing diéu kién bién chung trong mo hinh hinh hoc thuc té. Nhitng diéu
kién bién nay dugc thiét 1ap tir nhitng quy tic sau:

- Tai phuong dung c6 toa do X ¢6 gia tri thip nhat hodc cao nhat trong md hinh, twong
ung mot ngam theo phuwong ngang (uy = 0).

- Tai phuong ngang c6 toa do y c6 gia tri thap nhat hoic cao nhat trong mé hinh, twong
rng mot ngam theo phuong dung (uy = 0).

- Cac dam dai t6i bién md hinh hinh hoc khi ngam goc c6 it nhat mot chuyén vi bang 0.

% NUt Rotation Fixities (Beams) (C6 dinh gob xoay dam)
Pugc str dung dé c¢b dinh goc xoay ty do ciia phan tir dam (tdm) quay quanh tryc z.

a0 Nt Prescribed Displacements (Chuyén vi cudng bic)

w Chuyén vi cudng birc l1a diéu kién dic biét tac dong dén cac phﬁn tir két cdu nham
diéu chinh su chuyén vi cia cac phan tir ndy. Thudc tinh chuyén vi cudng birc con ¢ thé
duoc lya chon trong menu Loads.

Su tao thanh mat chuyén vi cudng birc trong mé hinh hinh hoc tir nut Prescribed
Displacements I twong tu su tao thanh nhitng dudng tir nit Geometry line .

Theo méac dinh, nhiing gia tri dugc nhdp vao cua chuyén vi cudng buc dugc chi
dinh theo phuwong ngang (uy = 0) va theo phuong thang dimng (uy=-1).Chay rang nhing
gia tri nay la nhiing gia tri chi dugc nhép vao. Do lon cua chuyen vi cudng buc trong
qua trinh tinh todn 1a két qua tir s6 liéu dugc nhap vao va hé¢ so tai trong tuong Ung.
Chuyén vi cudng birc duge diéu chinh bang cac hé sb tai trong Md,sp| va Y Mgispi. Trong
qua trinh tinh toan, cac lyc tac dung tuong ng vdi cac chuyén vi cudng buc theo hudng
X va y dugc tinh toan va luu trir nhu nhitng thong sb dau ra.

Lé Thi Thanh Binh — Khoa Xay dung Trang 17



Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

Nhirng gia tri duoc nhép vao cua chuyén vi cudng birc co thé dugc thay doi bang
cach nhin dup vao két cau twong tmg va lya chon chuyén vi cudng btrc théng qua cira so
dialog (Hinh 1.12).

( rescribed displacement (static] 1

Geometry poink 9 Geometry poink 4

B-Walue o |0.000 alm B-Maloe o |0.000 alm

[ ¥-direction Y-Walue : |-1,000 &l m Y-Waloe @ |-1,000 a1l m
Perpendicular

QK | Cancel | Help |

Hinh 1.12: Cita sé Dialog.

m NUt Distributed load (Tai trong phén bd) ’ ,
s60 oo 1al trong phan bo hién thi dudi dang tai trong phan bo dién tich. H¢ thong tai
phan bb A (hodc B) con c6 thé duoge chon tir menu Loads. Theo mic dinh, cac gi tri dua
vao ldy bang (-1) va c6 thé thay doi bang cach khai bao lai gid tri thong qua ctra sb
Distributed load (Hinh 1.13).

Distrihuted Ioad-static loadisystenb 1

Geomekry paink 2 Geomektry poink 5

wvale: o000 & gyl Wialue: 0.000 3 knjm?
tvalue: 1000 & gyl Wialue: 1000 3 knjmd

Perpendicular

(] 4 | Zancel | Help |

Hinh 1.13: Cia s6 Distributed load.

lﬁ. lB Nut Point load (Tai trong tap trung) ,
eoeooo [aitrong tap trung hay con goi la tai trong nat. HE thong tai tap trung A (hodc
B) con c¢6 thé dugc chon tir menu Loads. Theo mic dinh, cac gia tri dua vao iy bang (-1)
va c6 thé thay d6i bang cach khai bao lai gia tri thong qua ctra s6 Point load (Hinh 1.14).

Puint loadl-"static load s ystem A 1

Geomnetry poink 3
®-value :  |0.000 | HMim
Y-value :  |-1,000 | Hdim
(0] | Cancel |

Hinh 1.14: Cita sé Point load.

Lé Thi Thanh Binh — Khoa Xay dung Trang 18



Chuwong 1: Gidi thigu chung vé phan mém PLAXIS

= £ Nut Drains (Tiéu thoat nudc)

= £ Mo phong cic dudong trong mo hinh hinh hoc tai dé 4p luc nudc 16 réng du lay
bang 0. Lwa chon Drains chi dung khi phan tich ¢6 két thAim hodc tinh dong tham cua
nuée dudi dat.

Sgo Natwell (Giéng)
“t~ MO phong cac diém quy dinh trong m6 hinh hinh hoc tai d6 luu lugng nude bi rat
di tir nguon hodc bu vao khoi dat.

E Nut Material sets (Khai bao vt liéu)

Tinh nang Material sets con dugc lua cho tr menu Material. Khi tinh nang
Material sets duoc chon, cira s6 Material sets (Project Database) xuat hién chira cac dir
li€u co so6. Dir liéu chira trong Material sets ctia cong trinh hién hanh. Mot cong trinh
m&i, dit liéu s& trong. Ngoai dit liéu cong trinh con c6 dit lidu co sé chung. Dir lidu nay
dung dé lwu tror dir liéu vé vat lidu duge thiét 1ap trong thu muc téng thé va thay doi dir
lidu gifta cac cong trinh khac nhau. C6 thé xem dit lidu co s bang cach nhin chudt vao
nut Global trén cira s6 (Hinh 1.15).

L ——
Hide Global
Project Database Global Database
Set bype: W I—_|

Group order: Mone - Group order: More -

................................ P ]
Lesson 2 - Clay
Lesson 2 - Sand
Lesson 3 - Clay
ﬂ Lesson 3 - Peat
-~ Lesson 3 - Sand
=l |
r

R =ss0n 1 - Sand
Lesson 4 - Fil

Lessan 4 - Loam
Lesson 4 - Sand
Lesson 5 - Clay
Lesson 5 - Peat ™

New...| Edit... | Cnpy...| Del... Open...| Del... | Zreate..|

Ok | Apply | Help |

Hinh 1.15: Cira s6 Material sets.

Nt Generate mesh (Tao luéi PTHH)
oViéc tao lqdi ph?}n tor htru han 2D trong m6 hinh hinh hoc 1a hoan toan ty dong. Va
c6 thé lam min tong thé hoac cuc bd ludi tir menu Mesh.

Lé Thi Thanh Binh — Khoa Xay dung Trang 19



Chuwong 2: Khdi qudt mé hinh héa trong phan mém PLAXIS

Chuong 2:
KHAI QUAT MO HINH HOA TRONG PHAN MEM PLAXIS

Muc tiéu chwong:

Khai quat vé cdc bude thue hién mét bai toan Pia ky thudt bdng phdn mém PLAXIS. Bao
gom: Thiét lgp mo hinh bai toan, cdc giai doan tinh todn va viéc xuat két qua dau ra.

GIOI THIEU CHUNG

Trong mdi bai toan duoc phan tich bang PLAXIS, diéu quan trong dau tién 14 phai
1ap dugc mo hinh hinh hoc. M6 hinh hinh hoc bao gém cac diém (Points), cac dudng
(Lines) va cac mién (Cluster). Py 1a nhitng ddi twong co ban dé hinh thanh cac phan
tang 16p dat cho cac 16p dat riéng r&, ddi tugng két ciu, cac giai doan thi cong va tai trong
trong mo hinh hinh hoc. Mot mé hinh ciing dugc yéu cau du rong dé diéu kién bién
khong anh huong dén két qua bai toan.

Trong md hinh hinh hoc, ¢6 3 thanh phan co ban 1a diém (Point), dudng thang
(Lines) va mién (Cluster):

- Piém (Point): ding dé mo ta cac vi tri bat ddu va két thuc cua mot dudng thing. Diém
con dugc sur dung dé dinh vi cac diém neo, diém khéng ché, luc tap trung, lam min cyc
bo ludi phan tir.

- Puong (Lines): duge st dung dé xac dinh pham vi hinh hoc, pham vi mé hinh va cac
gian doan trong mo hinh hinh hoc nhu: tudng, vo, phan chia cac 16p dat hodc cac giai
doan thi cong.

- Mién (Cluster): 1a mot dién tich khép kin boi cac duong thang. Phan mém PLAXIS ty
dong nhan dang cic mién dya trén nhitng dudng thang duoc khai bao dau vao. Mot mién
xéc dinh s& c6 tinh chat déng nhat. Do d6, c6 thé coi mién nhu 16p dat. Moi tac dong lién
quan dén mién s& ap dung cho toan bo cac phan tir thudc mién.

Sau khi tao ra mo hinh hinh hoc, m6 hinh phan tir s& ty dong ludi, dua trén bd cuc
clia cac mién va cac duong trong mo hinh hinh hoc. Trong mét mang ludi phan tur gioi han,
chuong trinh s& nhan dang 3 loai b phan cau thanh gdm: phan tir, nut va diém ng suét:

- Phan tir (Elements): Khi tao luoi, cac mién duoc chia thanh cac phan tir tam gidc. C6 thé
lya chon loai phan tir 15 nat hodc 6 nlt. Phan tir 15 nut hidu qua vai viée tinh toan chinh
X4C vé tng sudt va tai trong pha hoai. Con phan tr 6 nat c6 uu diém tinh toan nhanh va
tién loi trong cac truong hop. Vi vay, ludi tao boi phan tor 15 nit s€ min va thich tng hon
nhiéu so v6i ludi tao boi phan tir 6 nut nhung qua trinh tinh toan mat nhiéu thoi gian hon.

- Nat (Nodes): Mot phan tir 15 nit (6 nat) s& bao gdbm 15 nat (6 nat). Phan chia cac nat
trén phan tir thé hién trén Hinh 2.1. Nhiing phan tir lién ké dugc ndi v6i nhau qua cac nat

chung, céc chuyén vi (uy va uy) duoc tinh toan tai cac nut. Nut dugc lua chon trudc dé
xuét ra d6 thi ctia chuyén vi va tai trong.
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- Piém ing sudt (Stress points): Trai voi chuyén vi, mg suét va bién dang duoc tinh toan

tai cac diém tich phan Gause (diém tng suat) khong phai cac nat. Mot phan to tam giac 15
nut chira 12 dlem mg suit, va mot phan tu 6 nut chira 3 diém ing suat (Hinh 2.1). Cac
diém tng suat duoc lya chon trude dé tao dudng Gng suat hay biéu d6 tng suit-chuyén vi.

x » * x

stress points

//\\ /f’”’”\\

nodes
6-node trianale 15-node trianale 15-node wedge

Hinh 2.1: Vi tri ciia mit va diém iing sudt trong phan tir PLAXIS.

Cac budc mo hinh hoéa trong PLAXIS:

Budc 1: Thiét 1ap mo hinh bai toan.
Buéc 2: Céc budc tinh toan trong PLAXIS.
Budc 3: Xem va xuat két qua.

2.1. THIET LAP MO HINH BAI TOAN:

2.1.1. Thiét 1ap chung:
Pé tao mot du an moi (New project) hay mo mot dy an da c6 san (Exiting project),
chon biéu tugng Plaxis Input . Liic nay ctra s6 Create/Open project xuat hién (Hinh 2.2).

( reate/0pen project 1

(] 4 Cancel

Hinh 2.2: Ciza sé Create/Open project.
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Trong cira s6 Create/Open project, khi chon New project dé tao dir 4n méi, cira s6
General settings xuat hién (Hinh 2.3). C{ra s6 nay c6 thé dugc chon tir menu File.

General settings EHE

Project | Dimensionsl

—Project ~General
Filename <MoMame> Model IPIane strain 'l
Directory Elements I B-Mode 'l
Title HoMame

~Comment: Acceleration

Grawity angle: -90¢ 1.0

G
x-acceleration : ID_DDD 3: G
y-acceleration : ID_DDD 3: G

Mext | (0] | Cancel | Help |

Hinh 2.3: Cita s6 General settings (Trinh don Project).

Cira s6 General settings chira hai trinh don 14 Project va Dimensions:
1. Trinh don Project (Hinh 2.3):

Trinh don Project mo ta dy 4n, lga chon m6 hinh — phén tu, gia tdc trong luc va hé
truc toa do:

Muc Project khai bao tén cta du an tai Title.
Muc Comments nhap bao thém mot ) thong tin vén tat cho du an.
Muc General lya chon mo6 hinh tinh toan va cach phan chia phan ti:

- Modul: C6 thé str dung md hinh bién dang phang (Plane strain) hodc mé hinh d6i xting
truc (Axisymmetry) dé thyc hién tinh toan cho mo hinh hinh hoc:

+ M5 hinh bién dang phéng duoc su dung cho nhimg cdu trac voi mit cit ngang
khong doi; trang thai Umg suat va tai trong tac dung 1én n6 khong d6i theo phuong vudng
goc v6i miat phang dang xét. Do d6, chuyén vi theo phuong nay duge gia thiét bang khong.

+ M6 hinh d6i xtmg truc duoc su dung cho nhitng ciu triic vong tron voi mat cit
ngang duong kinh dong dang; va tai tac dung xuyén tam, xung quanh truc tdm; trang thai
bién dang va trang thai ing suat dugc gia thiet dong nhat theo phuong ban kinh.

- Elements: Cho phép lwa chon phan tir 15 nit hodc 6 nt.

Muc Acceleration (Gia tdc): Trong muc ndy trong luong dwogc mic dinh bing 9,8
m/s? va huéng cua trong luc tring véi huéng am truc y, tire 13 vudng goc v6i ving vé.

2. Trinh don Dimensions (Hinh 2.4):

Trinh don Dimensions chira cac don vi co ban do61 voi chiéu dai, luc, thoi gian va
kich thudc cac mo hinh:
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General settings HE
Froject Dimensionsl
rUnit Geometry dimension
Length Im Left: ID.DUU 3: m
Force IkN Right : ISD.DDD 3: m
Tirne day Baottarn : ID.DDD 3: m
Top: |1U.UUD 3: m
Grid
Stress  kN{m? Spacing |1.DDD 3: m
Weights I<N,-"m3 Mumber of intervals |1 3:
[© Setas default
[ et Cancel | Help |

Hinh 2.4: Cita s6 General settings (Trinh don Dimensions).

Muc Unit khai béo don vi chiu dai, luc va thoi gian sir dung trong phén tich
duogc dinh nghia khi dir liéu dau vao dugc quy dinh.

Muc Geometry dimensions (Kich thudc hinh hoc):

Tai thoi diém bat dau mot dy &n mdi, can xac dinh kich thude cia vung vé sao cho
mo hinh hinh hoc s€ ndm trong céc kich thudc dugc tao ra.

Muc Grid:

Dé tao thudn loi cho viéc tao ra cac mé hinh hinh hoc, c6 thé dinh nghia mot hé
thdng ludi cho ving v&. Ludi nay c6 thé s dung dé dit con tro chudt vao mot sb vi tri
thong thuong. Hé thong cac ludi duoc dinh nghia théng qua tham sé Spacing (khoang
cach) va Number of intervals (s6 khoang gitta 2 luéi). Tham sé Spacing dugc str dung dé
thiét 1ap mdt ludi tho, dugce hién thi boi nhiing dau chdm nho trén vung ve. Ludi thuc té
1a Tudi tho dugce chia thanh cac khoang boi tham s6 Number of intervals. S mic dinh caa
cac khoang 1a 1, cho mot ludi bang ludi thé. Menu View c6 thé duge st dung dé bat (tit)
hé thong ludi.

2.1.2. Thiét 1ap mé hinh bai toan:
Khi phan thiét 1ap chung hoan thanh, ctra s6 chinh ciia chwong trinh vao (Input
Program) (Hinh 1.1) xuat hién, bat dau tién hanh thiét 1ap mo6 hinh hinh hoc cho bai toan.
Budc thiét 1ap mo hinh bai todn theo trinh ty: Xay dung md hinh hinh hoc, gan céc
di€u kién bién, gan cac dac trung vat li¢u, tao ludi phan tir va xac dinh dicu kién ban dau.
1. Xay dung mo hinh hinh hgec:
Xay dyng mé hinh hinh hoc 13 qua trinh thiét 1ap mit cit ngang hinh hoc ctia cau
truc theo so do tinh todn dugc mo phong tur thuc té. Str dung céc nut trén thanh cong cu

hinh hoc & cira s6 chinh ctia chuwong trinh Input dua trén cac thi tuc twong ty nhu trong
vé CAD.
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2. Gan cac diéu kién bién: Dé gan diéu kién bién chon nut O trén thanh cong cu
hinh hoc hoac chon tir menu Loads.

Vi bai toan bién dang, c6 2 dang diéu kién bién 1a chuyén vi bit budc va noi luc
bat budc. V€ co ban moi bién déu phai c6 mdt diéu kién bién trong moi hudng. Khi
khéng c6 mot dicu kién bién rd rang thi di€u kién tu nhién s€ dwoc quy dinh.

bé tranh truong hop chuyén vi cia m6 hinh hinh hoc khong dugc xac fiinh, mot
s0 diém cua mo hinh phai c6 chuyén vi bat bugc. Dang don gian nhat ciia chuyén vi bat
budc la dang c6 dinh (chuyén vi bang 0).

3. Gan cac dac trung vat liéu: Khi mubn gan dac trung cho vat li€u, chon nut
trén thanh cong cu hinh hoc hodc chon tir menu Material.

Khi nit B2 duoc chon, cira s6 Material sets (Hinh 1.15) xuat hién. Dé khai bao dic
trung cho moét vat li€éu madi, chon niat New; dé chinh sira mot vai tinh chat cua vat liéu da
khai bao, chon nut Edit. Lic nay hop thoai dit li€u cta vat licu xuat hién véi ba trinh don
General, Parameters va Interfaces:

a. Trinh don General (Hinh 2.5): gdm cac dit liéu vé loai mé hinh dét, tén dat , dic tinh
ve dung trong va tinh tham cua dat.

Mohr-Coulomb
General |Parameters| Inter‘facesl
—Material Set —General properies
Identification: [N Yoy  [16500  Kifm?
Material model: IMDhr—CDuIDmb j Yot IW Kim3
hdaterial type: IDrained j
rComment: rFermeability—————————————
kx: IW mfday
kv: IW m/day
Advanced.. |
‘ Mext | Ok | Cancel | Help |

Hinh 2.5: Hop thoai dir liéu cua vdt liéu (Trinh don General).

- Muc Material Set:
+ ldentification: Khai bao tén cho vat liéu.

+ Material Modul: Chon loai m6 hinh cho vat liéu. Trong PLAXIS ¢6 5 loai mo
hinh vat liéu: mo hinh Linear — elastic (m6 hinh dan déo), mé hinh Mohr — Coulomb,
mo hinh, mé hinh Hardening soil, mé hinh Soft soil va md hinh Soft soil creep.

M® hinh Linear — elastic (m6 hinh dan déo): M6 hinh nay dai dién 1a dinh luat
Hooke's cho duong dang hudng dan déo. M6 hinh bao gom hai thong s6 modun dan hoi
E va hé so Poisson's v.
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M& hinh Mohr — Coulomb (m6 hinh dan déo tuyét dm) Day 1a m6 hinh gan ding
vé mdi quan hé cua dat. M6 hinh nay gom niam théng s6: Mddun dan hoi E, hé sd
Poisson's v, luc dinh C, goc ma sét ¢ va goc gian no .

Mo hinh Hardening soil: La m6 hinh duong dan déo c6 dang hyperbolic. M6 hinh
duoc str dung cho nhiéu loai vat li¢u nhu cat, so1, va 16p co két bén trén 16p sét .

M6 hinh Soft soil: La loai md hinh dya trén dong thoi ca hai mé hinh Mohr —
Coulomb va md hinh Cam-Clay. Dugc dung nhi€u trong loai dat yeu c6 hé so nén 16n nhu
loai dat sét va dat bun & trang thai co két binh thudng bao hoa nudc.

MG hinh Soft soil creep: M6 hinh dung dé mo phong quan hé phu thudc gitra thoi
gian va dat mém.

Céc chi tiéu co hoc cua dat cho cac mé hinh vat liéu dugc tom tit theo Bang 2.1:

Bang 2.1: Cac chi tiéu co hoc cua dat cho cdc mé hinh vt liéu trong PLAXIS.

Thong s6 Do ben D cing
¢ c v |V | Eee Es™ |m | A" |« "
M6 hinh A
(d9) | (kPa) | (d0) (kPa) | (kPa)
Linear — elastic X X X
Mohr — Coulomb X X X | x| (X X
Hardening soil X X X X X X X
Soft soil X X X X X | X | X
Soft soil creep X X X | X X | X

+ Material Type: Ap luc nudc 16 rdng c6 tic dung rat 16n dén dat. Vi vay, dé
xét dén su anh hudng cua ap luc nudce 16 rdng dén dat, trong PLAXIS, tmg vi mdi mo
hinh vat liéu, dit duoc khai bao dudi dang thoat nudc (Drained), khong thoat nudc
(UnDrained) va khong 16 rong (Non — porous).

Chon Drained khi dat co tinh loai trir kha ning tao ra ap luc nudc 16 rong. Ap
dung cho truong hop dat kho va hoan toan thoat nudc do cO kha nang tham cao (nhu
cat) va toc do gia tai thap.

Chon UnDrained khi dat c6 kha nang phat trién toan bo ap luc nude 16 rdng. Ap
dung cho truong hop dat it tham nudce (nhu dat sét) va toc do gia tai nhanh.

Chon Non — porous khi dat duoc coi 1a khong c6 16 rong (hoan toan khong tham
nudc) nhu két cau bé tong va da.

- Muc Comments dung dé nhap bao thém mat s6 thong tin van tat cho vat ligu.

- Muc General propertles Nhép dung trong kho (yary) va dung trong uot (ywer) cho vat liu.
Luu y, voi vat liéu khong 16 rong, khong c6 dung trong kho, chi ton tai dung trong udt.

- Muc Permeability: Nhap hé s thim theo phuong ngang (tphuwowng truc x) va theo
phuong ding (phuong truc y) cho vat liéu.
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- Khi mudn nhép mot sb dic tinh cho nhitng dic trung riéng cia mé hinh, nhin nat
<Advanced>, hop thoai Advanced General Properties xuat hi¢n (Hinh 2.6).

g Advanced General Properties =] 3

—void ratio —Change of permeahility———

= | Wil Etanesy cut-aff i |1_D[||3E+15
B i |1.UUU T s
og = Aefc
: 1 k
8 IEI.IJDEI

- |999.UUU

Cancel | Helm |

Hinh 2.6: Hop thoai Advanced General Properties.

b. Trinh don Parameters: chira cic thong sd cudng do ctia md hinh dat (Hinh 2.7).

Mohr-Coulomb

General Parameters |Inten‘aces|

—Stiffne Strength
E: |2nnn.nnn kP fmé c |2.nun KIN/m?
v (hu) : ID.SED i (phi) : |24.DDD :

P ipsi) ID.DDD .

rAlternative

G: |?4n.?41 kM /mé
: 2
Eped’ |3209.8?? KM/

Advanced.. |

Cancel | Help |

‘ Next |

Hinh 2.7: Hop thoai dir liéu cua vit liéu (Trinh don Parameters).

Khi mudn nhap mot sé dic tinh cho nhitng dic trung riéng ciia mé hinh, nhan nit
<Advanced>, hop thoai Advanced Parameters xuat hién (Hinh 2.8).

Advanced parameters Mohr-Coulomb HE

Stiffnes —Strength

g I 3 : 3
Eincrement' ER0.000 kN{m Cincrement. IZ.UDD KR
Yref [1.000 m [1.000

¥ Tengion cut off

Tensile strength: ID.DDD

Cancel | Default... |

Hinh 2.8: Hop thoai Advanced Parameters Mohr — Coulomb.
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c. Trinh don Interfaces (Hinh 2.9): chtra cac thong sb 1ién quan dén mit phan gidi va dic
tinh cua 16p dat.

Mohr-Coulomb

Generall Parameters Interfaces |

Strength Permeability——————
 Rigid  Neutral
& Manual
Rinter: ID.B?D

Feal interface thickness

Ginter ID.DDD i

‘ [l | (8]’ | Cancel | Help |

Hinh 2.9: Hop thoai dir liéu cua vdt liéu (Trinh don Interfaces).
Mit phan gidi sy anh hudng 13n nhau trong cau trac dat cta cac 16p phan cach. Dic
trung cuong d6 cua mat phan gidi phu thudc vao hé so cuong do Rijner.
Chon Rigid khi mit phan gigi khong anh hudong dén cuong do cua dat xung quanh,
tuong ung vai truong hop nay, Riper= 1.
Chon Manual khi mit phan gi6i c6 hé s6 cudng dd Riner < 1. Hé 86 cuong d6 Riner
khi xét dén su tuwong tac véi cac vat liéu thuong gap nhu sau:

Tuong tac cua dat cat/ thép: Rinter = 2/3
Tuong tac cua dat sét/ thép: Rinter = 0,5
Tuong tac ctia dat cat/ bé tong: Riner~ 1,0 + 0,8
Tuong tac cua dat sét / thép: Rinter~ 1,0 +0,7
Tuong tac ctia dat / ludi dia k¥ thuat: Riner~ 1,0 +0,7
Tuong tac ciia dat / vai dia k¥ thuat: Riner~ 0,9 + 0,5

4. Tao lwéi phan tir:

Viéc tao ludi bat dau bang cach chon nut Mesh generation &5 trén thanh cong cu
hinh hoc hoac chon Generate tir menu Mesh. Qua trinh tao ludi dugc thuc hién ngay
sau khi chuong trinh nhéan 1€nh. Va ludi dugce dugc hinh thanh sé duoc hién thi ngay trén
man hinh.

5. Xac dinh diéu kién ban dau:

Mot mo hinh dugc tao ra va phat sinh ludi phﬁn tir déu ton tai nhirng diéu kién
ban dau veé Ung suat va bién dang. DBé khai bao céac diéu kién ban dau cho mé hinh hinh
hoc, nhan ndt Initial conditions =™ tran thanh cong cu hinh hoc.
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Diéu kién ban dau ton tai cho hai trudng hop: mé hinh c6 ap luc nude 16 rong va
mo hinh x4c dinh hinh dang hinh hgc ban dau va phat sinh anh hudng trng suat ban dau.

Diéu kién ban dau cho phép tr¢ lai mo hinh nhung s€ khong thyc hién dugc khi
mot sO thong tin ban dau bi thiéu.

Trong PLAXIS can khai bao cac diéu kién ban dau sau:

Thiét 1ap ap lwc nwéc 16 rdng bang dwong bio hoa hodc tinh toin dong thim.
’_ . Ap luc nuée 16 rdng du (Excess pore pressures): PLAXIS phan biét giira diéu

kién thoat nu6e va khong thoat nuwéc cho mé hinh dit cat ciing nhu dat sét. Ap
luc nude 16 rdng du duge tinh todn trong tinh todn dan hoi khi 16p dat khong thoat nude
chiju anh hudng cua tai trong. Truong hop gia tai khong thoat nudc thudng quyét dinh do
am cia cau trac dat.

+ + Phén tich duong myc nuéce ngim (Groundwater flow analyses)
Phén bé ap luc nude 16 rong phure tap, co thé tao bang phén tich duong myuc nudce
ngam. Diéu kién thoat nudc va giéng thu nudc dugc mé hinh bang cac phan to riéng.
Dinh muc nudc ngam khi nhap thuan tién nhu nhap cao trinh myc nudc ngam.

Sau khi nhan nat General water pressures + hop thoai Water pressures
Generation xuat hién nham xac dinh nguyén nhan phat s1nh ap luc nuée (Hinh 2.10). Ap
luc nuée dugc phat sinh dua trén dudng muc nude ngdm hodc bang cach tinh toan 16p
dét phia dudi.

Water pressure generation

Generate b

~ Phreatic ling

& Groundwater calculation (steady state): Change configuration...

—Froundwater calculation

& Standard saettings

= Manual settings DEfifes.. |

(8] | Cancel | Help

Hinh 2.10: Hgp thoai Water pressures Generation.

Ap lue nuée thity tinh (Steady state pore pressure)

Phan b6 ap lye nude 16 rdng duoc thiét 1ap co ban dya trén su két hop gitta dudng
muc nude va nhap truc tiép ap luc nudce. Khi thay d01 tinh toan ap lyc nude thuy tinh c6
thé duoc thuc hién béi viéc phan bd ap luc nudc 16 rdng khi giai quyét van dé tham tinh
hoic tham dong.

Diéu kién bién déng (Closed consolidation boundary)

Trong phén tich c¢b két, diéu kién bién dong 1a diéu kién khéng vuot qua ap luc 16
rong. Mic dinh diéu kién bién cta tit ca mo hinh 1a mé, c6 nghia 1 ap lyc nudc 16 rong
bang 0 & diéu kién bién. Noi cach khac nude khong thé chay tir do ra ngoai diéu kién bién.
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. O Chuyén niit thiét 1ap diéu kién rng quét ban dau va ché dj hinh hoc.

Kiéu hinh dang hinh hoc dung dé thiét 1ap diéu kién hinh dang hinh hoc ban
dau va cho phép khong chon cac vung hinh hoc khong kich hoat trong truong hop ban
dau. Ngoai ra, tmg suét c6 hiéu ban dau c6 thé dugc tao ra boi trang thai ing suat ban dau
Ko — procedure.

+ + Nt Generate initial stresses (Ung suat ban dau)
Khi nh4n nit Generate initial stresses, hop thoai Ko — procedure xuét hién (Hinh 2.11).

KO0-procedure E
Zhdweight 1.000 S
Cluster Material  |OCR |POP |KD |
1 MG MA M 0.455
g MC MA MA 0.455
3 bMC A M A 0577
4 S5-Craep  |1.000 0.000 0577
5 Hard Sail  [M/A PAA 0.485
B SoftSoil  |1.000 0.000 0.593

Hinh 2.11: Hop thoai Ko — procedure.
Trang thai Gng sut ban dau duoc dic trung boi tmg suat theo phuong ding oy
va hé so ap luc ngang cua dat K.
XMweight:

Tl}éng thu:g‘mg gié‘tri méc dinh bing 1.0; nghia la toan bd trong lugng (jét la hqat
dong. D€ ung suat ban dau bang 0, gia tri nay s€ dugc nhap bang 0 va rng suat ban dau
s€ phét sinh.

Cluster:

Hién thi thir tu cac 10p dat trong md hinh hinh hoc.

Material:

Hién thi m6 hinh vat liéu st dung cho tung 16p dat trong mo hinh hinh hoc.
OCR and POP:

Dung dé nhap hé s6 ¢b két trude (OCR) va ap luc phyc héi truée (POP); dung dé
phat sinh ap luc hé s6 ¢ két truéc cho md hinh dat mém.

Ko:
Dung dé nhap gia tri Ko. Méc dinh, gia tri KO dya trén cong thirc Jaky (1- sing),
nhung gié tri ndy c6 thé thay doi béi nguoi sir dung.
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2.2. CAC BUOC TINH TOAN TRONG PLAXIS
Sau khi khai bdo xong diéu kién ban dau cho mé hinh hinh hoc, nhan nat
Calculations ™ &at= tran thanh cong cu dé thuc hién qua trinh tinh toan.

Luc ndy, cira s6 1am viéc ciia Modul Caculations xuét hién (Hinh 2.12 va Hinh 1.13).

i@ Plawts 8 calculations - sl settiement Piles.PLX i Cakulation typs
Fie GEdit VYiew Cdolse  Hep |tcr&:hdannn znalyss __'_]
= — + 4= Plaztic analysis
& & L e @ & 'l ot
‘ m o ) e+ © |Phifc reciucbon
. Comments

Genaral 'Er:omclzrsl [utiplers I Pve*r'l.:wl

Fhase “Caruation type -
Humbes £ 10, [z m |Consaiidzton analysts x| ‘
Start from phase: I] - <Phass 1> 3 Sevanced l ‘
-Log nfo ~Commarks
Preschbad minum pore pressure rasched -
L77425E+00 < Z,00000E+00
i)
Pararnoters I
E next I & tns=et l Foeere... |
Identificatizn | Phasero. | Startfrom | Calodation | Losdingirput [tme  [wlFrst |tast |
Iritial phase o 0 Hjn mja oooday 0 0 0
of <Phese 12 1 0 Consoidstio,.  Toged consdruction 5.00day 1 15
+f <Phzse 2> 2 1 Consoidaio.,..  Minmum pore cress, ., L00day 1 L6 29
l 4

Hinh 2.12: Cita s6 lam viéc ciia Modul Caculations (Trinh don General).

@) Plavas 8 Calodations - <o settiement PAec X _a =0x

L e b S e
BL o & - ot

Generd Paraveters |1pdplers | Prevew |

| Centrcl patarete r
| Addbons o 250 | r o J‘ e o e :“: 7 ’?"_"
L& ., I Dy kpomad ooy wwpe
| Mesalive eoceds Loadr it
| & stancard setng & Brage creumr
| € Manust st " Minewr coes resre ptepl | 2] ?

" incrowental redtpler

Trve intervol 1.0000 3] doy

d b ’ Roabod eod tive ; 1200 S day (2 I

Syt | Buree | Soses.

| ebheaten | Presere, | Starttron [ Cabdation | Losdngrput [ oo IwWiFest Dlast |
it ohace o 0 WA Nfo 0day 0 O 0

o Preme 1> 1 0 Comoldatis,  Taged consbructin S00day 1 | %

v e > 2 3 ComsoMae,. Samdconsruction  L.03day ) 16 29

Hinh 2.13: Cita s6 lam viéc ciia Modul Caculations (Trinh don Parameters).

Trong Modul Caculations, phai xac dinh dwoc phuong phép phan tich bai toan.
PLAXIS c6 5 dang phan tich sau: phan tich tuyén tinh, phan tich dan déo, phan tich co ket,
phan tich giam Phi/C va phan tich dong.
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Khi phan tich bai toan can luu ¥:
- Phai cap nhat ludi trudce khi tinh toan.
- Thiét 1ap cuong dd chiu lyc hodc cic giai doan thi céng: Multiplier hoic Staged
Construction.
- C6 thé thay d6i cac diéu kién ap luc nude.
- Céac giai doan tinh c6 thé x4c dinh trude.

Khi muén chay chwong trinh tinh toan, nhin nut F5 hoic nat Calculations
o= Cira s6 thong bao thuc hién qua trinh phan tich tinh toan xuét hién (Hinh 2.14).

Plaxis 8.0 Plastic Calculation - Lesson 1 - Axi-Symmetry | X]
Total multipliers at the end of previous loading step | Calculation progress
5 Mdisp: 1000 | PMax ooy | f oo
> -MloadA: 1.000 > -Marea: 1.000
3 -MloadB: 1.000 Force-X: 0.000
Z -Mweight: 1.000 Force-Y: -162.700
Z -Maccel: 0.000 Stiffness: 0.045
> -Msf: 1.000 Time: 0.000
% -Mstage: 0.084 Dyn. time: 0.000
Ul [Noser 5]
Iteration process of current step
Current step: dd Max. steps: 250 | Element 104
Iteration: ] Max. iterations: 50 | Decomposition: 100 %
Global error: 0.010 Tolerance: 0010 | Calc. time: 18s

[ Plastic points in current step

Plastic stress points: 616 Inaccurate: 25 Tolerated: 64
Plastic interface points: 0 Inaccurate: 0 Tolerated: 3
Tension points: o Cap/Hard points: 0 Apex points: 0

Cancel I

Hinh 2.14: Cita 56 théng bdo thuc hién qud trinh phan tich tinh todn.

2.3. XEM VA XUAT KET QUA

Khi qua trinh phén tich tinh toan hoan thanh, mudn xuét ra két qua, nhan nat
SOUBE. | ¢ nay, ctra sO chinh cua chwong trinh ra (Output Program) xuat hién (Hinh
2.15). Va thanh cong cu trén cua s6 cua chuong trinh dugc thé hién ¢ Hinh 2.16.

E:' Nt Open File: , , ’

Khi muon Iya chon File két qua, nhan nat Open File, hop thoai Open xuat hién
(Hinh 2.17).
At Nt Scale Factor: , , 7 ‘
[ Khi nhan nat nay, vi¢c mo phong két qua bién dang va chuén vi bang truc giao sé
thay d6i tuy ty 16 chon nhim quan sat dugc dé& dang hon.
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0.00 10.00 20.00 30.00 40.00 50.00 60.00 v0.00 &0.00
b b b b b b b b b b b v b b b b b b
30,007
2000
10007
000~
-10.00 7
Deformed Mesh
Extreme total displacement 72,8710 -3 m
{displacements scaled up 50.00 times)

(50.400 , 13.600) Flane strain

Hinh 2.15: Cira s6 chinh ciia chwong trinh ra (Output Program).

[

i
Input Calc  Curves

e B & o o JaSFH L

Hinh 2.16: Thanh cong cu cua chwong trinh Output Program.

Nut Table:
Chon nut Table khi mudn xuat két qua dudi dang bang bicu.

AL Nut Cross section
-l Chon nut Cross section khi muon xem két qua theo vi tri mat cat ngang hodc dung.

Khi mudn xuat két qua dudi dang biéu dd, nhan nat Go to Curve program c%, hop
thoai Create/Open project xuat hién (Hinh 2.18): Xuat biéu do cho du 4&n méi, chon New
project; hoac cho du an da c6 san, chon Exiting project.

Dé‘c() biéu dd tir mot du an méi, hdp thoai Curve Generation s€ cho phép lua chon
ve dang do thi can xuat ra (Hinh 2.19).
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Chuwong 2: Khdi qudt mé hinh héa trong phian mém PLAXIS

Laok in: I [ Examples

ELesson 3

[CLesson 5.0TA
[C)Lesson 5h.DTA

[C)Lesson &.DTA

ELessun 1
ELessnn 1b

A A A
Lesson 5 [

ELesson sb

ELesson f

43

ELessnn 2 1
@ @

FPhase | Calc. type | Load input

<Phase 1> Plaztic Staged construction
<Phase 2> Plaztic Staged construction
<Phase 3> Plaztic Staged construction
<Phase 4> Plaztic Staged construction
<Phase 5> Plaztic Staged construction
<{Phase B> Flaztic Staged construction
‘il i ]

Froject: |Lessun 4

Open I
LI Cancel |

Hinh 2.17: Hgp thoai Open.

Curve Generation

Files of tppe: IF'Ia:-:is project files [*.pls)

et AR
(Ol " Displacement
 Yelocity € Yelociy
 Acceleration " Acceleration
= Multiplier o Multiplier
{ Pare pressure { Pare pressure
IC te/0 oot " Force " Force
redue Bl projec
PEITRTA] " Time " Time
~Open {" Stress {" Shess
rt = Strain = Shain
" Existing chart " Step " Step
<<< Mare files >3 Foint: I'.-_\ [30.00 / 17.00) ;I Faint: I ;I
Type: ||L|| ;I Type: ISum-Marea ;I
‘i] in ] [ll [ Invert sign [ Irevert gign
oK. I Cancel I ok | Cancel | Apply | Help |

Hinh 2.18: Hop thoai Create/Open project.

Hinh 2.19: Hgp thoai Curve Generation.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

Chuong 3: SU DUNG PHAN MEM PLAXIS
GIAI QUYET MQT SO BAI TOAN DIA KY THUAT

Muc tiéu chwong:

Ung dung phan mém PLAXIS 8.2 gidi quyét mét s6 bai todn dia ky thudt thuong
gap: bai toan méng nong, bai toan mong coc, bai todn hé ddao sau va bai todn xir 1y nén
dwong ddp trén dat yéu.

3.1. BAI TOAN MONG NONG:
Bai toan: Phén tich tinh lin ciia méng tron trén nén dit.
Mot moéng tron dudng kinh 1,0m  dat trén dat gom hai 16p (Hinh 3.1):

20m

load

#

k!

o

/

Hinh 3.1: So dé hinh hoc ciia bai todn méng tron trén dat.

L6p 1: Lép cat (sand) day 4,0m c6 cac tinh chat co 1y thé hién trong Bang 3.1.
Lop 2: Lép dé cung day vo han.
Bdng 3.1: Tinh chat co Iy cia dat cat.

Thong sb Tén Gia tri Pon vi
Dang vat liéu Model | Mohr-Coulomb -
Ung xir ctia nén dat Type Drained -
Trong luong dét trén muc nude ngdm Vunsat 17,0 KN/m?®
Trong luong dat dudi muc nuéc ngam Veat 20,0 kN/m?®
Hé s6 tham ngang Ky 1,0 m/day
Hé s6 tham thang ding Ky 1,0 m/day
M6 dun dan hoi = 13000 kN/m?
Heé sb Poisson v 0,3 -
Luc dinh don vi Cref 1,0 kN/m?
Go6c ndi ma sat [0) 31,0 -
GOc no v 0,0 -
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

_ Yéu ciu: Tim chuyén vi va Gng suit cua nén dat dudi tic dung cia tai trong
truyén qua mong, trong ca 2 truong hop:
1, Mdng tron 1a mong ctng.
2, Méng tron 1a méng mém c6 tinh chat vat liéu thé hién trong Bang 3.2:
Bang 3.2: Tinh chdt cua vt liéu mong.

Thong s6 Ky hiéu Gia tri Don vi
Do cting khi nén EA 5.10° kN/m
Do ctng khi uén El 8500 kNm?%/m
D¢ day tuong duong D 0,143 m
Trong lugng W 0,0 KN/m/m

3.1.1. Trwong hop mong tron l1a mong cirng:

1. Thiét 1ap chung:
- Chon biéu tuong Plaxi§ Input = d& khoi dong chuong trinh; Chon New project tir ctra sO
Create/Open project; nhan nut <OK>.
- Trong trinh don Project ciia cira s6 General settings:

+ Pit tén “Bai toan 17 trong ving trong Title.

+ Nhap thong tin: “Bai toan mong tron truong hop mong dugce xem la cimg tuyét
d6i.” & phan Comments.

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

+ Muc Acceleration: chip nhan véi gid tri mic dinh 13 0.

- Trong trinh don Dimensions, chon don vi (Length: m; Force: kN; Time: day); dat pham
vi lu6i nhé nhét kich thude phuong dung (Left, Right) 1a 0,0 va 5,0 va kich thudc
phuong ding (Bottom, Top) 1a 0,0 va 4,0; gilt nguyén gid tri madc dinh khoang chia luéi
(Spacing: 1,0; Number of intervals: 1).

- Nhin niat <OK> dé hoan thanh buéc thiét 1ap chung. Luc nay, ving vé& s& xuét hién dé
tiép tuc budc thiét 1ap mé hinh hinh hoc.

2. Thiét 1p mé hinh hinh hoc:
a. Xay dung mo6 hinh hinh hec
- Chon nit Geometry line N\ Dé thiét 1ap vi trf diém 0, dich chuyén con chudt toi vi tri
0(0,0; 0,0), nhan chudt trai. Tlep tuc thiét lap lan luot cac vi tri 1(5,0; 0,0), 2(5,0; 4,0);

3(0,0; 4,0) twong tu nhu d6i voi diém 0. Cudi cing, quay trd lai diém 0, nhan chudt tréi,
nhin chudt phai dé két thuc 1énh.

- Dé hiéu chinh cdac diém dai vé, nhan nut Selection \, chon diém can hiéu chinh, nhan

va gitr chuot trai, sau do nha chuot tai vi tri moi.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.
- Gan chuyén vi ding 1 don vi tir diém 3(0,0; 4,0) dén diém 4(1,0; 4,0) bang cach chon
nGt Prescribed Displacements H; di chuyén con chuét 1an luot t6i diém 3 va nhin chudt
trai; roi to1 di€ém 4 va nhan chudt trai. Sau d6, nhan chudt phai dé két thuc 1€nh.
b. G4n céc didu kién bién: Dé thiét 1ap didu kién bién chon nut Standard Fixities . Két
qua la chuong trinh tao c6 dinh tai day va thanh cudn dung tai cac phuong dung (uy = 0,
Uy tw do). M6 hinh hinh hoc sau khi thiét 1ap nhu Hinh 3.2.

File Edit Wi Geomekry  Loads Materials Mesh  Initial Help

TFEBE ped asaa B x
N | 4»— H},HH O D%}-m TR nOe A B 2t —}éﬁ— B E = inital conditions

000 D00 000 00D e

-2.00 -1.00 0.00 1.00 2,00 3.00 .00 5.00 6,00 7.00

3.00

0.00

Paint number and coordinates |

Pixels : 511 x 260 Units @ 3.000 x 2,000 m

Hinh 3.2: M6 hinh hinh hoc ciia bai todn méng tron trén dt.

3. Gan cac dic trung vat liéu:
Sau khi khai bao diéu kién bién, dic trung vt liéu ciia dat va cac ddi tuong khac
dugc khai bdo bdi b so6 liéu trong Soil va Interfaces:

- Nhén chudt vao nut Material sets B3. Chon Soil Interfaces trong Set type. Nhan nut
<New> dé tao by dir liéu méi. Hop thoai dir li¢u cua vat li¢u xuat hi¢n véi ba trinh don
General, Parameters va Interfaces:

+ Trong trinh don General, nhap “Sand” vao 6 trong cua Identification, chon Mohr
- Coulomb trong 6 trong Material model va Drained trong Material type.

+ Tiép tuc khai bao cac tinh chat cua 16p cat (Bang 3.1) trong trinh don General va
Parameters (Hinh 3.3 va Hinh 3.4).

- Nhan nut <OK>, nhip chudt trai vao viing can gan vat liéu, chon Sand. Tiép tuc nhan nut
<OK> dé dong hop thoai Material sets.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

- Khi muon thay doi tinh chat cia vat liéu da khai bao, nhdan nut <Edit>. Sau dé, nhan
nut <Apply> dé cdp nhdt dir liéu da thay doi.

Mohr-Coulomb - zand |
General I F'arametersl Interfacesl
—haterial Set ~General properties———————
[dentification: Isar‘u:l Yy IW kN.-"I'I'IS
Material modet | Mohr-Coulomb =l ¥ et IW KN/
b aterial bppe: IDrained j
Comrment ~Permeability
k:,:3 IW rn/day
k_.r.: I'I— mday
Advanced... |
| Ment Ok I LCancel | Help I

Hinh 3.3: Trinh don General ciia cira s6 dir lidu cdt.

Mohr-Coulomb - sand |

General Parameters I Interfacesl

Stiffnes —Strengthy

Eret: [1.300E+04 khym? Cref [1.000 kM /<
¥ [tu) : |'13'3"3' w [phi] - |31 .oon
wlpsil: D

Alkermnative

G IEEII:IIII.EIEIEI kM Ame
Ered: |1.?‘5IIIE+IZI4 kM Ame

Advanced... |

| Mest | [n]3 LCancel | Help I

Hinh 3.4: Trinh don Parameters cia cira sé dit liéu cat.

d. Tao lu6i phan ti:

Tao ludi phan tir bang cach chon nut Mesh generation B4 trén thanh cong cu hinh
hoc. Ludi dugc hinh thanh sé dugc hién thi ngay trén man hinh (Hinh 3.5). Nhan nut
<Update> dé quay lai mo hinh.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

=
=
=)

I

n
= =1 =1 =1
|:, ||: 2 2
L 1111 ‘ 1111 1111 | 1111 L 11| | 1111

&

(3,040, 3.320) Axisymmetric

Hinh 3.5: Mang luwéi phdn tir hitu han 6 xung quanh chdn méng.

e. Xac dinh diéu kién ban diu:

D¢ khai béo diéu kién ban dau cho bai todn, nhan niit Initial conditions = candters
trén thanh cong cu hinh hoc.
- Hop thoai Water weight xuat hién, nhan nit <OK> dé chép nhan gia tri mdc dinh cho
trong luong don vi nudc la 10kN/m®,
- Do bai toan khong co6 ap luc nude, chon thong s hinh hoc bang cach chon phan bén
phai cta nuat 00 1 nay, nut chuyén sang trang thai @0 , cao d6 nudc ngam s& tu
dong duogc dat vao ddy mo hinh.

- Nhén ndt Generate initial stresses - trén thanh cong cu. Hop hoi thoai KO - procedure
s& xuat hién. Giit total multiplier of soil weight Mg béng 1,0. Chép nhén gia tri mac
dinh cho Kq va nhan nat <OK>.

- Sau khi tao (g suat ban dau, ctra s6 Output s& xuat hién thé hién mién tng suét ban dau
ctia ving méng (Hinh 3.6). Nhan nat Update "¢ ¢ tr¢ lai mo hinh hinh hoc ciia dir
ligu dau vao.

- Chon nut &&= nhan nut <Yes> dé luu giir cac dit liéu va nhap tén file twong tng.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

= = B2 a o/ afH

uuuuuuuuuuuuuu <

-1.00 0.00 1.00 200 3.00 4.00 5.00 £.00
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®
= = = o
5 g 2 g
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i
i
# [
i
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i
i
1l

Effective stresses
Extreme effective principal stress -67,54 kM/m 2

14,970, 2.920)

Hinh 3.6: Mién img sudt ban ddu ciia viing méng.

3. Cac budrce tinh todn trong PLAXIS:

Sau khi nhan nat ® %= cira 56 cua chuong trinh Calculations xuat hién véi ba

trinh don: General, Parameter va Multipliers. Chon trudong hop tinh dau tién bang cach
kich vao <Phase 1> & phia dudi ctra so.

- Véi trinh don General (Hinh 3.7): Muc Phase, Number/ ID viét tén thich hop cho
truong hop tinh; chon Plastic trong hdp Calculation type.

- Trong trinh don Parameters (Hinh 3.8): Gitr lai gia tri mac dinh voi sb lugng budc 16n
nhit (Additional steps) 1a 250, chon Standard setting va chon Staged constructions. Sau
d6, nhan vao nit <Define>, cira sO Staged constructions s& xuat hién thé hién mo hinh
hinh hoc hién tai.

- Chon chuyén vi bit budc bang cach kich dup chudt vao chuyén vi cudng buc trén mo
hinh hinh hoc, nhap gia tri truc Y la -0,1va gia tri truc X 1a 0 cho ca hai vi tri 3 va 4 trong
hop hoi thoai Prescribed Displacement (Hinh 3.9). Nhan nit <OK> dé déng hop thoai.

- Nhén nat Update %% ¢ trg lai Trinh don Parameters.

- Trude khi bat dau tinh toan can chon nut hodc diém Gng suat cho biéu dd mdi quan hé
luc - chuyén vi hodc biéu d6 tng suit va stc cing, nhan nat Select points for curves @i
trén thanh cong cy, s€ xuat hién ctra s6 bicu thi cdc nit cia md hinh phan t& hiru han
(Hinh 3.10). Nhan nat Update ™" ¢ trg lai Trinh don Parameters.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

Plaas 8- Calculations = Cesson™ - plc

File Edit “Wiew Calculate Help

=t
Input  Output Curues

+ ++
= H trrd == Output,,
dodb 4 ot

~Phase

General IEarameters I Tultipliers I Presview I

Mumber [ 1D, |1 |Indentatic-n

Start from phase: |D - Initial phase j fidvanced |

—Calculation tvpe

IF‘Iastic LI

<

~Loginfo iZommenk:
Prescribed ulkimate state Fully reached
Parameters |
S Mext | B} Insert | & Delete. . |
Identification | Phase no. | Stark from | Calculation | Loading input | Time | ‘W aker | Fir
Initial phase 0 0 MIA A 0.00.., 0 1]

dentation

Staged construction

Hinh 3.7: Cita s6 Caculations (Trinh don General).

Flle Edit Wiew Calculste Help

+ ++
B B By fit
Input  Owtput Curvesz & E + : +: = OUtDUt' "
General  Parameters IMuItipIiers | Previewl
—Control parameter
fdditional Steps: 250 - [ Reset displacements to zero
[ 1gnore undrained behaviour
¥ Delete intermediate steps
~Iterative procedure oading input
" Standard setting :i Staged construction
' Manual stting Tatal multipliers
" Incremental multiplisrs %I
Tirne inkerval : 0.0000 3, day %I
pefine, .. | Realised end time : 0.0000 3, day G Flaw, |

- ext I &} Insert | E{Delete...l

Identification

| Phase no, | Start From | Calculation | Loading input | Time | Water | Fir

Initial phase

<.

i} Mja
Plastic

a a

Hinh 3.8: Cita s6 Caculations (Trinh don Parameter).
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

File View Geometry Materials Generate Help

LB mewmaaa H[xD

=<1 aeometry input 0 | | g t|_+ i"_“l‘ E == Update

-z.00 -1.00 0.00 1.00 z.00 3.00 4.00 5.00 6.00 F.o0

3.00

ree Directions eometry poinkd eometry point3
®itslue : [0.000 2 s-value ¢ IU.UEIEI 2m
[~ v-direction

¥-¥alue:  |-0.100 3 m ¥-Value ¢ I-n.mu 5 m
Perpendicular |

ok | Cancel | Help I

2.00

0.00

Faint number and coordinates : |
|P\xe|s 1211 % 60 |Ur|it5 + 0,000 x 4,000 m |Currer|t selection : None ‘ ‘

Hinh 3.9: Hép hdi thoai Prescribed Displacements trong cira sé Staged Construction.

i Plmas 8- 0atput - [Select points| |
ﬂFi\e Edit View Geometry Deformsbions  Shresses Window  Help - a8 x

. . A A *
’7?;“; . CUM_;‘ = = e EI/I'E-"J % +{::Aﬁ = Update ‘

-1.00 0.00 1.00 200 3.00 4.00 5.00 E.00

=
o
=

M w
= = = 2
I A AV A Y A A O

=3

Connectivities

(5,320, 2.290) |aisymmetric [ [

Hinh 3.10: Cira s6 biéu thi cdc niit ciia mé hinh phan tir hitu han.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

- Chon nut Ukt 38 bat dau qua trinh tinh todn.

Trong khi tinh toan Staged constructions, so nhdn goi la 2Mgtage duoc tang tir 0,0
dén 1,0. T hong s nay dwge hién thi trong cira sé thong bdo tinh todn (Hinh 3.11). Khi &
2Mstage tién dan dén gid tri 1,0 giai doan thi cong hoan thanh va phase tinh todn ciing két
thiic. Néu mot tinh todn Staged constructions két thiic khi 2Mstage nho hon 1, chu"O’ng trinh
€ ¢6 canh bdo. Ly do hau hét cho viéc chwa két thiic giai doan thi céng la co cdu bi phd
hoai xay ra.

Total multipliers at the end of previous loading step Calculation progress
T -Mdisp: 1000 | Phax opon || et
Z -Mloadh: 1.000 L -Marea: 1.000
= -Mloade: 1.000 Force-x: 0.000
= -Mweight: 1000 Farce-Y: -133.870
Z-Maccel: 0.000 Skiffniess: 0.074
L -Msf: 1.000 Time: 0.000
= -Mskage: 0.e09 D, Eirme: 0.000

U] |Mode A -

Iteration process of current step

Current skep: 30 Max. steps: 250 | Element 104
Ikeration: 7 Max, iterations: B0 | Decomposition: 100 %
alobal error: 000 Tolerance: 0010 b Cale, time: 3=

Plastic poinks in current skep

Plastic skress points: 552 Inaccurate 5 Tolerated: 53
Plastic interface paints: 1] Inaccurake 1] Talerated: 3
Tension points: 15 Zap/Hard painks: 0 Apex poinks: 0

Cancel

Hinh 3.11: Cita s6 thong bao tinh toan.

4. Xem va xuat két qua:

Ngoai viéc xem bién dang va trng suat cua dat, chuong trinh con cho phép xem luc
trong doi tuong két cau. Thyc hién cac budce nhu sau:

- Nhan nt vao phase tinh toan cudi cung trong cura s6 Calculations .

- Nhan vao nit Output F©®E trén thanh cong cu. Két qua 1a chuong trinh Output bat
dau, cho thiy lu6i bién dang tai thoi diém cudi cta phase tinh toan lwa chon, cho biét
chuyén vi 16n nhét (Hinh 3.12).

- Chon Total displacements tir menu Deformations. D6 thi cho thiy gia tang chuyén vi
cua tat ca cac nut theo hudng miii té€n. Chiéu dai mui tén chi do 16n tuong Ung.

- Trong hop thoai hién thj trén thanh cong cu hién tai la Arrows, chon Shadings, dd thi
bay gio thé bdi cac mang mau cho gia tdng chuyén vi.

Lé Thi Thanh Binh — Khoa Xay dung Trang 42



Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

- Chon Effective stresses tir menu Stresses, d6 thi thé hién cac do 16n va hudng Gng sudt
hiru hiéu chinh (Hinh 3.13).

Extreme tokal displacement 0,10 m : Total displacements (Utot)
{displacements scaled up 2.00 times) Extreme Lot 0,10 m

++ ++ ++ ++ ++ ++ ++ 4
iR iR iR iR iR Eai SR ++

Hinh 3.12: Ludi bién dang. Hinh 3.13: Ung sudt hitu hiéu chinh.

e
BLs
+
i3

1=
1
1
+
1
1

+ +F

- Pé xem két qua bang sb vé chuyén vi hay g suat, chon nut Table 2 trén thanh cong cu.

3.1.2. Truwong hop moéng tron la méng mém:

M5 hinh hinh hoc cua bai toan nay trong truong hgp mong mén tuong tu nhu &
truong hop mong cung; tror nhiing phan tur thém vao duoc str dung trong mo hinh moéng.
Trong truong hop nay, mo hinh hinh hoc sé cé dugc bang cach chinh stra mo hinh truong
hop méng cing va luu lai bang tén khac.

1. Thay doi mé hinh hinh hec:

Khi méng dugc xem 1a mém, chuyén vi cia mong trén nén dat s& khac nhau. Vi
vay, trong md hinh hinh hoc, moéong sé duoc thé hién boi két cau dam chiu tac dung cia
tai trong. Viéc chinh stra tir m6 hinh hinh hoc ctia mong ciing dugc thyc hién nhu sau:

- Chon nut Input = & bén trai cua thanh cong cy, chon file & bai trude trong cira sd
Create/open. Chon <Save as>, nhap mot tén khong tring véi cac tén da c6, nhan <Save>.

- Chon duong thé hién chuyén vi cudng buc va 4n <Del > trén ban phim. Chon
Prescribed displacement tai ctra sO Select items to delete va nhan nut <Delete>.

- Chon nut Plate | trén thanh cong cu hinh hoc; di chuyén chudt t6i diém 3 va kich
chuodt trai, ro1 dén diém 4 va kicl} chudt trai; sau do kich chuot phai dé két thac 1énh. Lic
nay, moéng meém tur diém 3 t6i diém 4 duogc gia dinh.

2. Thay d6i diéu Kién bién:
- Chon nut Distributed load-load system 1 tren thanh cong cu hinh hoc.
- Nhén chudt vao diém 3 va diém 4; Nhan chudt phai dé két thiic nhap lyc phan bé.

- Ddng v gia tri mic dinh cua lyc phan bd (1,0 kN/m? truc giao vdi cac duong bién).
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

3. Thém tinh chit vt li¢u clia méng:

- Khai béo vat liéu cho 16p méng bang cach nhan nit Material sets E2, chon Plates trong
muc Set type trén cira sO Material Sets.

- Chon mdt go6i vat liéu & hop danh sach va nhan vao nit <Edit>. Khai bao cac tinh chat
cua mong (Bang 3.2) trong cua so Plate properties (Hinh 3.14). Viét “Footing” vao muc
Identification va chon dang vat liéu Elastic trong muc Material type.

[' aie properties 1

Material sek Properties

EA: Im kM
Material bype: |Elaskic j EIl: M kN
d: W m
Comments " W knyfmim
Vi 0,000
Moo LOD0E+1S) kmgm
Np: li kR
Rayleigh o : IW
Rapleigh B : |0.000

O, | Cancel | Help |

Identification: | WS Rl s ey s

Hinh 3.14: Ciia s6 Plate properties.
- Nhin nit <OK>. Mot bo dir liéu méi s& xuét hién trong cira s6 Material Sets. Kéo goi
dir liéu “Footing” vao vung vé va dua vao mong. Nhan vao nut <OK> dé dong co so dir
liéu cua vat liéu.
Qua trinh tao luoi phdn tr va xac dinh diéu kién bién ban dau twong tw nhu
truong hop mong tron la mong cung.

4. Cac bwoce tinh toan:

Nhén nut == cira 56 ciia chuong trinh Calculations xuat hién véi ba trinh
don: General, Parameter va Multipliers. Chon truong hop tinh dau tién bang cach kich
vao <Phase 1> ¢ phia dudi cira so.

- Vi trinh don General: Muyc Phase, Number/ ID viét tén thich hop cho truong hop tinh;
chon Plastic trong hdp Calculation type.

- Trong trinh don Parameters: Giir lai gia tr1 mdc dinh vdi $6 lugng budc 16n nhét
(Additional steps) la 250, chon Standard setting va chon Staged constructions. Sau do,
nhan vao nat <Define>.

- Viing md hinh hoat dong s& xuat hién, kich vao dé khoi dong. Hop thoai Select items s&
xuat hién. Kiém tra hdp checks dé dong y ca ban va luc.
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- Khi lue duge chon, nhfir} nit <Change> ¢ hop thoai. Hop thoai distributed load-load system
xuét hién (Hinh 3.15). Kiém tra gi4 tri Y-values I -350 KN/m? cho cé4c diém hinh hoc.

[' MXuEu o = Sd UG Wd i S YU 1

Geametry point 4 Geomektry point 3
dvalue: N 3] e Bvalue: 10,000 3| kpm?
Y-Yalue -350,00C = kl"-.l,l'mz Y¥-Walue : -350,000 5 kf'-.l,l'm2
Perpendicular
(0] | Zancel | Help |

Hinh 3.15: Hop thoai distributed load-load system.

- Pong hop thoai va an <Update>.

- Nhan nat Select points for curves = trén thanh cong cu. Nhan nat Update %% trén
ctra sO bi€u thi cac nat ciia moé hinh phan tr hitu han dé tré lai trinh don Parameters.

- Chon nut == 48 bit dau qua trinh tinh toan.

5. Xem va xuit két qua:

Chon véo phase tinh toan cudi cliing trong cira s6 Calculations . Nhan nit Output
BOUBLE. trén thanh cong cu. Dé co duoc két qua vé ludi bién dang va chuyén vi 16n nhat,
twong ty nhu truong hop moéng 1a mong cing.

Ngoai ra, trong trudng hop niy chuyén vi va moémen udn ciia mong cé thé xuat ra
theo dang so do.

Lap dwong cong luc — chuyén vi:

- Nhén nat Go to curves program % trén thanh cong cu hinh hoc, chon Newchart ttr hop

thoai Create/Open project, Chon tén cua file ctia dy an g?m nhat va nhan <Open>.
- Cira s6 Curve generation (Hinh 3.16) xuét hién gém 2 ¢cot (truc X va truc Y):

+ Truc X, ch()n,nﬁt Displacement, muc Pojnt combo chon A(0.00/4.00) va muc
Type chon Uy. Banh dau tich vao 6 Invert sign. S6 luong vung trén truc X 1a chuyén vi
thang fimg cua fiiém A.

+ Déi v6i truc Y, chon nut Multiplier, muc Type chon Sum - Mstage. S6 luong
vung trén truc y 1a so luong su thay doi dugc khai bao. Nhan nut <Ok> dé dong y so liéu
dau vao va hé duong cong luc chuyén vi (Hinh 3.17).
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-l
" Displacement
= Welocity
 Acceleration
" Multiplier o Multiplier
" Pore pressure = Pore pressure
" Farce " Farce
" Time = Time
(" Shess " Shess
{ Shain ™ Strair
" Step " Gtep
Point: | 4,(0.00 / 4.00) -l Fairt: | =]
Tupe: |||_|| -l Type: |5um-Mstage -
[ Irvert sign [ Irvvert sign
ok | Cancel | Apply | Help | L

Hinh 3.16: Cita s6 Curve generation.

& Ploxas 8.1 Curves - [Lesson Tb-pbe - Chart 1]

,aFiIe Edit  Wiew Farmat Window Help -8 ®

Em%gﬁ‘

Input  Cal:  Output

e 9 E E B

Chart1
Sum-Mstage

S s S | —

Curee 1

03 Secscsoscacsssesc coasasacasscacsoslisosssasogf LHEsac fesoacsosesasasassdpoasasacassaacssad i
DB B T R |
S R e . s

T s S 1

Uy [m]

4
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3.2. BAI TOAN MONG COQC:

Bai toan:
+  +
Mot nén giét yéu c6 mit cit ngang dic trung T LT
nhu Hinh 3.18, gdm: +
A K, A . re A Y £ ;1A 6,0m +++ Lop sét 1
- Tang dat yeu: 3 16p sét y€u, co cac tinh chat co 1y thé + o+
hién & Bang 3.3. l
- ‘TﬁngA dat f;m dinh: 1a 16p cat hat nho ¢ trang thai chat 2. 5‘m ‘ Lop sét 2
vira dén chat. Y
Nén dat dugc gia cuong bang phuong phap coc T o 8 OE
© O © q
cét, c6 cac thong sb thiét ké duoc tong hop ¢ Bang 3.4. 55m 2694  Lopsét3
Véi phuong phap gia cuong bang coc cat, khi Ogog
thi cong, can tién hanh dip mot 16p dém cat c6 thanh l gOgC
phan chu yéu 1a cat hat thd véi chiéu day khoang Hinh 3.18:

1,0m. Tinh chat co Iy cta vat li¢u lam coc cat va cua
16p dém cat dugc tong hop & Bang 3.5.

Yéu cau:

Mat cat dién hinh cua nén dat yéu.

So sanh tong do lun cb két ban dau, téc d6 Iin cd két va danh gia kha nang chiu tai

cua nén dat yéu trude va sau khi gia cuong bang coc cat.

Badng 3.3: Bang tong hop cdc ddc trung co 'y cia cdc I6p dia chat.

Thong so Ponvi | Lépsétl Lop sét 2 Lop sét 3

Trong luong don vikho yq | KN/ m?® 16 15 17
Trong luong don vi dmy,, | KN/m® 18 17 19
Hé s6 thim ngang K, m/ngay | 0,7.10" 0,5.10™ 0,2.10™
He¢ s6 thim ding K, m/ngay | 0,35.10™ 0,25.10™ 0,1.10™
Modun dan héi E, kPa 510 350 570
Hé s6 Poisson v - 0,33 0,35 0,33
Luc dinh don vi C kPa 22 20 30
Go6c ma sat trong @ do (%) 7 3 10
Chi s6 nén lun C, - 0,15 0,40 0,09
Hé s6 rong ban dau e, - 1,29 2,00 1,16
Hing s6 cd két thir cap C, - 0,0035 0,008 0,0025

M&6 hinh dwa vdo tinh todn trong Plaxis la coi coc cat va viimg dat anh hwong 1a
mot tru don vi Iy tuong, sur dung ly thuyet Ciia bdi todn déi xieng truc. M6 hinh nay thich
hop Vi diéu kién sé lieong coc cat rat lon trai trén dién réng va chiu tai trong déu.

Lé Thi Thanh Binh — Khoa Xay dung

Trang 47



Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

Bdng 3.4: Bang tong hop cdc thong sé thiét ké cia coc cdt.

Stt Cic thong sb g)ﬁﬂ‘ii‘) Gi4 tri
1 | Ung suat trung binh trén dién tich don nguyén o (kPa) 90

2 | Ty sb dién tich thay thé a 0,15

3 | Puong kinh coc cat D (m) 0,7

4 | Khoang céch giira cac coc cat S (m) 1,721
5 | Puong kinh hi¢u qua D, (M) 1,81

6 | Ty sd ting Gmg suét n 53

7 | Ty s ung suét trén coc cat s 3,222
8 | Ty s6 tng suit trén nén dat e 0,608
9 | Modun nén thé tich m, (kPa™) 1,35.10°°

Bdng 3.5 Bdng tong hop cdc dic trung co' Iy ciia vt liéu lam coc cdat & I6p dém cat.

Tham s6 Don vi VL lam coc cat | VL lam lép dém

Trong lugng don vi kho yq4 kN/m? 20 20

Trong luong don vi am 7y, kN/m® 20 20

Hé s6 tham ngang K, m/ngay 1 1

H¢ s6 tham dimg K, m/ngay 1 1

Mddun dan hoi Es kPa Es thay déi theo E¢ 20000

Hé s6 Poisson v - 0,3 0,3

Luc dinh don vi C kPa 1 1

Go6c ma sat trong @ do (%) 32 32

1. Thiét 1ap chung:
- Chon biéu twong Plaxi§ Input = dé khoi dong chuong trinh; Chon New project tir ctra sO
Create/Open project; nhan ntit <OK>.
- Trong trinh don Project ctia cira s6 General settings:

+ Pit tén “Bai toan 2” trong ving trong Title.

+ Nhép thong tin: “Bai toan coc cat gia cudng nén dat yéu.” & phan Comments.

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

+ Muc Acceleration: chap nhan véi gid tri mic dinh 13 0.

- Trong trinh don Dimensions, chon don vi (Length: m; Force: kN; Time: day); dat pham
vi lu6i nhé nhét kich thuée phuong dung (Left, Right) 1a 0,0 va 0,9 va kich thudc
phuong dung (Bottom, Top) 1a 0,0 va 15,0; gitr nguyén gid tri mac dinh khoang chia ludi
(Spacing: 0,1; Number of intervals: 1).

- Nhin nat <OK> dé hoan thanh buéc thiét 14p chung. Luc nay, ving v& s& xuét hién dé
tiép tuc budc thiét 1ap mo hinh hinh hoc.
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a. Xay dung m6 hinh hinh hoc

2. Thiét 1ap mé hinh hinh hoc:

- Chon nut Geometry line \; Pé thiét 1ap vi tri diém 0, dich chuyén con chudt toi vi tri
0, nhan chuot trai. Tiép tuc thiét 1ap lan luot cac vi tri tor 1dén 3 tuong ty nhu do6i voi
diém 0. Cudi cung, quay trd lai diém 0, nhan chudt trai, nhan chudt phai dé két thic 1énh.

- Tiép tuc chon nGt Geometry line °\; dé v& céc duong phan gioi gitra 16p dém cat va lop
sét 1: du chuyén chudt dén vi tri 4, nhan chudt trai; tiép tuc di chuyén chudt dén vi tri 5,

nhén chudt trai; nhan chudt phai dé két thuc 1énh.

- Tuong tu, vé€ duong phan cach 6-7 gitra 16p sét 1 va 16p sét 2, dudng phan cach 8-9 gilra
16p sét 2 va 16p sét 3 va duong coc cat 10-11 (Hinh 3.19a).

Bdng 3.6: Toa do cac vi tri 1 dén 11 cho mé hinh coc cat.

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

Vitri | 0 1 2 3 4 5 6 7 8 9 10 | 11
X(m |00} 0909 00]00]09)] 00 09| 001]09]0,35]0,35
Y(m) | 00| 00 | 150 (150 140|140 | 80 [ 80| 55 | 55| 00 | 55
- Gan tai trong tdc dung 1én mo hinh: AL A Al A

Chon nut Distributed load-load system i

trén thanh cong cu hinh hoc; Nhin chuét
vao vi tri 2 va 3; Nhan chudt phai dé két
thiic nhap luc phan bd; Pong ¥ gia tri mic
dinh cua lyc phan bd (1,0 kN/m® truc giao
v6i1 cac duong bién).

b. Gan cac diéu kién bién: Dé thiét 1ap
diéu kién bién chon nit Standard Fixities
0. két qua la chuong trinh tao c¢d dinh
tai day va thanh cudn dung tai cac phuong
dung (uy = 0, Uy tu do). M6 hinh hinh hoc
sau khi thiét 1ap nhu Hinh 3.19b.

3. Gan cac dic trung vat liéu:

- Nhan chuét vao nut Material sets B.
Chon Soil Interfaces trong Set type. Nhan
nat <New> dé tao bo dir liéu méi. Hop
thoai dit liéu cta vat liéu xuét hién véi ba
trinh  don General, Parameters va
Interfaces:

+ Trong trinh don General, nhap
“Lép sét 17 vao 6 tréng cua Identification,
chon Mohr - Coulomb trong 6 trong Material
model va Undrained trong Material type.
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a, Mo hinh. b, B/kién bién cho md hinh.

Hinh 3.19:
Dung mé hinh tinh toan va tao diéu kién bién.
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+ Tiép tuc khai bao céc tinh chat ctia Lép sét 1 (theo Bang 3.3) trong trinh don
General va Parameters (Hinh 3.20 va Hinh 3.21).

Mehr-Coulomb - Ldp sét 1 —

General lParameters | interfaces |

Material set General properties
Identification: Ldp sét 1] Tunsat ’W kiujm 3
Material model: |M0hr-Cc-uIDmb ﬂ Tsat W khjm 2
Material type: |UnDrained j
Comments Permeability

D&y 6m k, W m/day

k‘r' : ’m mjday
Advanced. ..

|Z] soiTest Next | OK ‘ Cancel |

Hinh 3.22: Trinh don General ciia cira s6 dit liéu “Lép sét 1.

" Mohr-Coulomb - Lép sét 1 —

General Parameters ]Interfaces]

Stiffness Strength
Epef ! kNyjm 2 Cpef b 22,000 KNjm 2
v (nu) : 0.330 o (phi) : 7.000 =

W {psi) : 0,000 =

Alternatives Velodties

G oot ! 191.729 knyjm 2 V. 10840 |2 mis
Epes : 755.600 Kijm 2 Vg 21510 |4 mp

Advanced...
|_:] SoilTest Mext | oK ‘ Cancel |

[ 4

Hinh 3.21: Trinh don Parameters ciia cira so dit liéu “Lép sét 1.

+ Lam tuong tu cho hai 16p dit con lai voi cac gia tri 1iy trong (Bang 3.3) va 16p
dém cat vdi céac gia tri lay & Bang 3.5.
- Gan vt liéu “L6p sét 17, “Ldp sét 2” va “Lép sét 3” cho cac 16p dat twong img bang cach
chon va gilr chudt trai kéo xuong mién da dinh roi tha chudt. Dong hop thoai Material sets
dé két thuc viéc gan dac trung vat li¢u. Hinh 3.22 thé hién mo hinh khi da géan vat li¢u.
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d. Tao luéi phan ti:

Tao ludi phan tir bang cach chon nut Mesh generation B4 trén thanh cong cy hinh
hoc. Ludi dugce hinh thanh s€ duogc hién thi ngay trén man hinh (Hinh 3.23). Nhan nut
<Update> dé quay lai mo hinh.

B

A

] TR e R P 7S o W NP o P < P < P W N W P W P o0 |

Fom SN P O N, W NP R P <O P P O O B
I—= ]

Hinh 3.22: Hinh 3.23: Hinh 3.24: o
Mo hinh da gan vat liéu. Tao luoi PTHH trén mo hinh. Tao duong bién co ket.
e. Xac dinh diéu kién ban diu:
Dé khai bao diéu kién ban dau cho bai toan, nhan nut Initial conditions e cenders
trén thanh cong cu hinh hoc.
- Hop thoai Water weight xuat hién, nhdn nit <OK> dé chép nhén gia tri mac dinh cho
trong luong don vi nudc la 10kN/m®.

- Nhin nut Phreatic line ﬂ di chuyén chudt dé xac dinh vi tri ciia dudng bdo hoa trong
mo hinh bang cach bat diém hodc nhap toa do tai vi tri 4 va 5.

- Nhén vao nat Closed consolidation boundary il dé thuc hién v& cac duong bién cb
két bang cach bat diém hodc nhap toa do (Hinh 3.24).

- Nhén vao nit Ground water pressures Ed trén man hinh, xuét hién hop thoai Water
pressures generation, chon nut Phreatic line trong muc Generate by va nhan niit <OK>.
Két qua dugc thé hién ¢ Hinh 3.25.
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- Nhé4n nat Update dé quay
lai trang thai Ground water
consolidation. Trén man hinh, nat K-
Initial stresses and geometry e
configuration dang hién thi mau xanh
& phia bén trai [©® nhin vao vi tr
bén phai ciia nat, vi tri phai s& hién
thi sang mau xanh @@

- Nhéin nit Generate initial stresses '+
trén thanh cong cu. Hop hoi thoai KO -
procedure s& xuat hién. Gilt total
multiplier of soil weight XMeign; bang
1,0. Chép nhén gia tri mdc dinh cho K
va nhan nat <OK>.

- Sau khi tao mg suét ban dau, cira so
Output s& xuat hién thé hién mién ung
sudt ban dau cia mién anh huodng
(Hinh 3.26). Nhan nat Update '
dé tré lai md hinh hinh hoc cua dit liéu
dau vao.

- Chon nat ®Ua= nhin nit <Yes>
dé luu gitr cac dir li€u va nhap tén file
tuong ung. , Hinh 3.25: ~ Hinh 3.26:

Ap luc nuwéce lén mé hinh. Ung sudt hitu hiéu.

3. Cac budc tinh toan trong PLAXIS:

Sau khi nhan nat &= cira 56 cia chwong trinh Calculations xuét hién véi ba
trinh don: General, Parameter va Multipliers.

Doi v6i bai toan coc cat, viée khai bdo cac qué trinh tinh toan gém 3 giai doan:
Giai doan ban dau, giai doan thi cong va giai doan co két.
a. Giai doan ban dau (Phase 1):

Chon truong hop tinh dau tién bang cach kich vao <Phase 1> & phia dudi cira s6.

- V6i trinh don General: Muc Phase, Number/ ID viét tén “Phase 1”; chon Plastic trong
hdp Calculation type.

- Trong trinh don Parameters: Giit lai gia tri mic dinh véi sd lwong budc 16n nhat
(Additional steps) 1a 250, chon Tolal multpiers, sau d6 nhan nat <Define> dé khai bao
tai trong tac dung.

b. Giai doan thi cdng (Phase 2):

Chon trudng hop tinh dau tién bang cach kich vao <Phase 2> ¢ phia dudi cira so.
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- V6i 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 do nhan nat <Define>, cia

) nhap mo hinh xuét hién. Lic nay, nut Material sets | 4 khai bao vi tri thi cong coc
cat trén mo hinh.

c. Giai doan c6 két (150 niim):

Chon truong hop tinh dau tién bang cach kich vao <Phase 3> ¢ phia dudi cira s0.
- Vi trinh don General (Hinh 3.27): Muc Phase, Number/ ID viét tén “150 nam”; chon
Consolidation trong hdp Calculation type.

-
[E) Plaxis 8.5 Calculations - Bai todn 2PLX . =) i e
File  Edit View Calculate Help
ey +
3 [ By ot
BE =@ 1+ caaate..
General ]Earamehers ] Multipliers ] Preview ]
Phase Calculation type
Number /1D.: 3 [150 nzm] |Consolidaﬁon analysis j
Stertfromphase:  [2- <Phase 2> | Advanced
Log info Comments
Parameters
& Next | &} nsert | & Delete... |
Identification Phase no. Start from | Caloulation | Loading input | Time: | Water | First |
Initial phase 0 0 MfA MjA 0.00... 0 0
= <Phase 1> 1 o Plastic analysis Total multipliers 0.00... o
= <Phase 2> 2 1 Plastic analysis Staged construction 0.00... 2
=k 150 n&m 3 2 Consolidation analysis Staged construction 5475... 3

Hinh 3.27: Khai bdo véi giai doan cé két cho bang General..

- Trong trinh don Parameters (Hinh 3.28): Chon Staged construction, nhap “54750” vao
muc Time interval dé khai béo thoi gian c¢6 két.
- Trinh don Multipliers (Hinh 3.29):

+ Hién thi cac gia tri tai trong di khai bao.

+ Néu khai bao tiép ’m(f)t giai doan khac, nhan nat Next. Néu bd sung thém giai
doan, nhan nut Insert. Va néu x6a mot giai doan da khai bao, nhan nat Delete.

Trude khi bat dau tinh toan can chon nut hodc diém ing suat cho biéu d6 mdi
quan he luc - chuyén vi hodc biéu do tmg suét Va sttc cang, nhin nut Select points for
curves :i trén thanh cong cu, s& xuat hién ctra s6 biéu thi cdc niit cia md hinh phan tir
hitu han. Nhan nut Update " dé tr¢ lai Trinh don Parameters.

Chon nut U= 38 bit ddu qud trinh tinh toan.
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r
[} Plaxis 8.5 Caleulations - Bai todn 2.PLX

= S |

File

Edit

View  Calculate

Control parameters
Additional Steps:

[2so]

Iterative procedure

¥ Standard setting
" Manual setting

Help

= & 3 &

+ ++
trir == Calculate. ..

General Parameters ]&ultipliers] Preview ]

- ™ Reset displacements to zero
= r
¥ Delete intermediate steps
Loading input
* Staged construction
" Minimum pore pressure

IPstopl : [1.0000 [2] kngm?

" Incremental multiplier

Time interval : 547564 |*| day Define...
Estimated end time : 5.475E4 |4 day GW Flow...

E— Next |

a Insert |

aDelebe‘.. |

| Calculation

Identification Phase no. Start from | Loading input | Time | Water | First |
Initial phase 0 a NfA NfA 0.00 ... 1] 1}

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

=} <Phase 2> 2 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 cé két cho bang Parameters.

[ Plaxis 85 Calculations - Bai toan 2PLX = s
File  Edit View Calculate Help
_ [
R = 3 :E:E == Calculate...
General ] Parameters Multipliers ]Prewew ]
Show Incremental multipliers Total multipliers
Mdisp: T Mdisp:
" Reached values MioadA: T Moadh:
Mioad: I MioadB:
Mweight: T Mweight:
Maccel: T -Maccel: =
Msf: T Msf: 1.0000 =
E- Mext | ﬂ Insert | 15; Delete... ‘
Identification Phase no. Start from | Calculation | Loading input |T|me ‘ Water | First |
Initial phase 1] [v] MjA MfA 0.00... 1] [v]
= <Phase 1> 1 [v] Plastic analysis Total multipliers 0.00... 1]
= <Phase 2> 2 1 Plastic analysis Staged construction 0.00... 2
=} 150 nam 3 2 Consolidation analysis Staged construction 5475... 3
L 4

Hinh 3.29: Giai doan c6 két véi bang Multiplier.

4. Xem va xuat két qua:

Ngoai viéc xem bién dang va tng suat cua dat, chuong trinh con cho phép xem luc
trong doi twong két cau. Thuc hi¢n cac budc nhu sau:

- Nhan nuat vao phase tinh todn cudi cung trong cura s6 Calculations .

- Khi qua trinh tinh todn hoan thanh, kich chon giai doan tinh cudi cing va nhin nut
Output [-oupu. | chuong trinh Output program s¢ duoc khdi dong:
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- Dé c6 két qua vé tong @6 lan, thyc hién duong dan Deformation/ Total displacements.
Vi duong dan nay co ba cach hién thi: miii tén (Arrows), duong dong muc (Counturs)
va pho mau (Shadings).
- Pé nhan duge so dd biéu thi ung suét hiéu qua cung voi 10i chi dan vé d6 16n, thuc hién
duong dan Stresses/ Efective stresses.
- Pé ¢6 duoc so d6 biéu thi ap luc nude 16 rong cing voi d6 16n, thyc hién duong dan
Stresses/ Excess pore pressures.
- Pé c6 bang cac gia tri g sut tai mot mat cat bat ki, nhan nit Cross Section 2% xac
dinh mit cat can khao sét, sau d6 chon niit Table Bl s& hién thi bang céac gia tri.
- Dé b cac bleu d6 lién hé giira thoi gian, chuyén vi, tai trong tic dung va ap lyc nudc nhan

nGt Curves ==/ d¢ hién thi két qua.

Theo yéu cau bai toan, cu thé nhu sau:

a. Két qua vé tong do lun:
- Chuong trinh s& xuét ra két qua do lun ctia nén dat khi di gia cudng.

- B¢ c6 dg 1un cua nén khi chua gia cuong, tién hanh tuong tw nhung moé hinh chua c6
16p dém céat va coc cat.

b. Toc do Iin co két cia nén dat:

- Thoi gian dé nén dat chua gia cuong bang coc cat dat do cb két 95% 1a 55223 ngay.
Tuong Gng v6i thoi gian ndy, xuit két qua d6 1an cua nén ty nhién.

- Thoi gian dé nén dat gia cuong bang coc cat dat do cd két 95% 1a 170 ngay. Twong ung
voi1 thoi gian nay, xuat két qua do Ian ctiia nén dat da gia cuong.

c. D0 thi co két ciia nén dat ty nhién va ciia nén dat di gia cwong (Hinh 3.30):
U [em]

0 | W TTTTTTTTTTTTm T CTTTTTTTTTTTTTTTT TSI —

e b nhien

Nén tu nhién: ! —
"""""" Hen gia cuong

10 100 100.0 1.00E+03 1.00E+04 1 00E+05 1.00E+08
Time: [day]

Hinh 3.30: Do thi ¢6 két ciia nén dat tw nhién va nén dat gia cuwong bang coc cdt.
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3.3. BAI TOAN HO DAO SAU:
Bai toan: Phén tich bién dang hé dao chong dé bing cir ¢é6 thanh chéng neo.

Hé dao rong 30m va sau 20m., pham vi anh hudng cua hé dao c6 kich thudc nhu
Hinh 3.31 H6 dao c6 vi tri gan song, myc nudc ngam cach mit dat 2m. Dé thi cdng khd
stt dung tuong ctr chong thidm dai 30m; v6i thanh chdng dat cach nhau 5m, cach mit

d4t Im. Tai trong trén mat hd dao cach vi tri tudng cir 2m ¢6 d6 16n 5 kKN/m?/m.

23 52 30 2.5 23

3 kN/m*m 5 KN/m*/m
Strut

YYYY YYYY

L%M‘ .
7

19 Clay to be excavated Clay

| B

10

10

Hinh 3.31: Mdt cat ngang ciia hé dao.

Theo chiéu sau thi cong hd dao, gém c6 hai 16p dat: Lop sét (clay) day 20m va
16p cat (sand) c6 bé day 16n; Co cac tinh chat co ly thé hién trong Bang 3.7.

Bdng 3.7: Tinh chat co Iy cia dat sét va cat.

. P . ) Gia tri

Thong so Tén |DPon vi Set Cat
Dang mo hinh vat liéu Model| - Mohr-Coulomb | Mohr-Coulomb
Ung xir ctia nén dat Type | - Drained Drained
Trong lwong dat trén muc nuéc ngam | Yunsar | KN/M? 16,0 17,0
Trong lrong dat dugi muc nuée ngdm | ye | KN/m? 20,0 20,0
Hé s6 tham ngang ke | m/day 0,001 1,0
Hé s6 tham thang ding k, | m/day 0,001 1,0
M@ dun dan hoi Eet | KN/M? 10000 13000
Hé s Poisson v - 0,35 0,3
Luc dinh don vi Cret | KN/M? 5,0 1,0
Go6c ndi ma sat [0) - 25,0 31,0
GOc no v - 0,0 0,0
He s6 triét giam cuong do Riner | - 0,67 0,5
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Tuong cur va thanh chéng neo lam bing thép, dwgc mo hinh boi phan tir dan déo
va co6 cac dac trung thé hién ¢ Bang 3.8 va Bang 3.9.

Bang 3.8: Dac trung cua vdt liéu twong cu.

Théng sb Tén Gia tri Pon vi
Dang mo hinh vat liéu Model Mohr-Coulomb -
Do ctng khi nén EA 7,5.10° kN/m
Do ctng khi uén El 1,0.10° kNm?/m
bg day tuong duong D 1,265 m
Trong lugng W 10,0 KN/m/m
Hé sd Poisson v 0,0 .

>

Bang 3.9: Pac trung cua vdt liéu thanh chéng.

Thong so Tén Gia tri Pon vi
Dang mo hinh vat liéu Model Elastic -
Do cing khi nén EA 2.10° kN/m
K/cach gitra cac thanh D 1,265 m
Fnax.comp 1,0.10° kN

Luc 16n nhét

Frnaxctens 1,0.10° kN

Pham vi chiéu sau anh hudng ciia hd moéng khoang 40m, theo chiéu ngang
khoang 90m. HO dao chia lam 3 giai doan thi cong.
1. Thiét 1ap chung:

- Chon biéu tugng Plaxis Input = 38 khoi dong chuong trinh; Chon New project tir cira so
Create/Open project; nhan nit <OK>.

- Trong trinh don Project ctia cira s6 General settings:
+ Pit tén “Bai toan 3” trong vung trong Title.

+ Nhap thong tin: “Bai toan phén tich bién dang hd dao chdng dé bang cir c6
thanh chong neo” & phan Comments.

+ Trong muc General, chon Plane strain va kiéu Element loai 15-node.
+ Muc Acceleration: chdp nhan véi gid tri mic dinh 13 0.

- Trong trinh don Dimensions, chon don vi (Length: m; Force: kN; Time: day); dat pham
vi luéi nhé nhat kich thude phuong dung (Left, Right) 1a 0,0 va 45,0 va kich thudc
phuong dung (Bottom, Top) 1a 0,0 va 40,0; gitr nguyén gia tri mac dinh khodng chia ludi
(Spacing: 1,0; Number of intervals: 1).

- Nhin nat <OK> dé hoan thanh buéc thiét 14p chung. Luc nay, ving v& s& xuét hién dé
tiép tuc budc thiet 1ap mo hinh hinh hoc.
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2. Thiét 1ap mé hinh hinh hoc:
a. Xay dung m6 hinh hinh hoc

- Chon nut Geometry line \; Dé thiét lap vi trf diém 0, dich chuyén con chudt toi vi tri
0(0,0; 0,0), nhan chudt tréi. Tlep tuc thiét lap lan lugt cac vi tri 1(45,0; 0 ,0), 2(45,0;
40,0); 3(0,0; 40,0) twong ty nhu d6i voi diém 0. Cubi cung, quay tré lai diém 0, nhan
chudt trai, nhan chudt phai dé két thuc 1énh.

- Pé tao duong phan cach giira hai 16p dat: Nheftn nat Geometry line \.. Di chuyén con
chudt t6i vi tri 4(0,0; 20,0), nhan chudt trai; tiep tuc di chuyén chudt t6i vi tri 5(45,0;
20,0), nhan chudt trai; sau dé nhan chudt phai dé két thic 1énh.

- X&y dung tuong cu: Chon nit Plate |t thanh cong cu. Di chuyén con chuét toi vi tri
6(30,0; 40,0), nhan chudt trai; tiep tuc di chuyén chudt t4i vi tri 7(30,0; 10,0), nhan chudt
trai; sau d6 nhan chudt phai dé két thac Iénh.

- Chia 16p giai doan dao dat: Chon nit Geometry line \.. Di chuyén con chudt t&i vi tri
9(30,0; 38,0) tai vi tri tudng, nhan chudt trai; di chuyén chudt t6i vi tri 10(45,0; 38,0),
nhén chudt trai; nhan chudt phai dé két thic 1¢nh. Tiép tuc di chuyén chudt t6i vi tri
11(30,0; 30,0) tai vi tri tuong, nhan chudt trai; di chuyén chudt t6i vi tri 12(45,0; 30,0),
nhan chudt trai; sau d6 nhan chudt phai dé két thuc 1énh.

Luc ndy, trong ctra sd ctia chuong trinh Input program, mit cit ngang cta hd dao
dugc hinh thanh co ban (Hinh 3.32).

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

SEE pedasa a3 xD
N —#* —+—D—°°—|O O mans 1 B3tk B 8 +neo

-20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50,00 60.00 70.00

40.00

30.00

20,00

10.00

Point on geometry ine

Pixels | 617 x 6 Units : 62.091 x 45,114 m

Hinh 3.32: Mt cdt ngang ciia hé dao dwoc thiét lap.

- Khai béo phan tir twong tac: Chon nut Interface = trén thanh cong cu hay tor menu
Geometry. Di chuyén con chudt t6i dinh ciia twong (vi tri 6), nhan chudt trai; Di chuyén
con chudt toi day cia tuong (vi tri 7) va nhn chudt trai. Theo huéng mii tén di xudng,
phan tir twong tac duoc tao & phia trai cua tuong (mién bi dong (-)). Tuong tw, dé tao phan
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tir twong tac & phia phai tuong (mién bi dong (+)), theo huéng mui tén di 1én, nhin chudt
trai tai vi tri ddy tuong ro1 di chuyén chuot 1€n phia dinh tudong, nhan chudt trai. Sau do
nhan chuot phai dé két thic Iénh.

- V& thanh chdng: Chon nut Fixed-end anchor ® trén thanh céng cu hay tir thuc don
Geometry. Di chuyén con chudt td1 vi tri 13(30.0;39.0), nhan chuot trai. Ctra s6 dac trung
khai bao vit liéu thanh chdng xuat hién, khai bao d6 dai neo (Equivalent length: 15m),
nhan nlt <OK>,

Neo ¢é dinh ¢é thé dat xién. Poi tuwong neo khai bdo trén thuc té la lam viéc dan
hoi, mét dau néi véi lwdi va dau con lai dwoc ¢é dinh. Goc xién va chiéu dai cia neo
dwegc nhdp thong qua cira sé khai bdo déic trung Properties. Chiéu dai thiee la khodng
cach tir diém néi dén vi tri theo hiedng ciia thanh neo cé chuyén vi bang khéng.

- Géan tai trong phan bd: Chon nit Distributed load-load system 1% tren thanh cong cu
hinh hoc. Nhan chudt trai vao diém 14(28,0; 40,0) va diém 15(23,0; 40,0), nhan chuot
phai dé két thiic nhap lyc phan bd. Nhan doi chudt trai vao tai trong, chon Distributed
Load (system A) trong hop thoai Select, nhin nat <OK>; khai béo gia tri Y-values bang -
5kN/m?/m, nhin nut <OK> dé déng hop thoai Distributed load- static load system A.

b. Gan cac diéu kién bién:
Pé thiét 1ap dicu kién bién chon nut Standard Fixities 0. két qua la chuong trinh

tao cd dinh tai day yé thanh cudn dung tai cdc phuong ding (uy = 0, Uy tu do). M6 hinh
hinh hoc sau khi thiét 1ap nhu Hinh 3.33.

& Plaxis 8.2 Input - bai 02-tieu luan. plx*
File Edit View Geometry Loads Materials Mesh Initial Help

N4 B0 OFNBELL kS 5 s

-20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00

40,00

30.00

20,00

10.00

Point number and coordinates :

Pixels : 237 x 108 Units : 6.000 x 30.000 m Current selection : None

Hinh 3.33: M hinh hink hoc ciia hé dao dwoc thiét lip.

. Gan cac dac trung vat li¢u:

Sau khi khai bao diéu kién bién, dic trung vat liéu cac 16p dit va cac dbi tuong
khéac dugc khai bdo boi bd so li€u trong Soil va Interfaces.
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Khdi bdo vit ligu cho l6p dit sét:

- Nhan chudt vao nit Material sets 3. Chon Soil Interfaces trong Set type. Nhin nut
<New> d¢ tao b0 dir liéu moi.

- Khai bao cho 16p dat sét:

+ Trong trinh don General, nhap “Clay” vao 6 tréng cua ldentification, chon Mohr-
Coulomb trong 6 trong Material model va Drained trong Material type.

+ Tiép tuc khai bao cac tinh chét cua 16p sét (Bang 3.7) trong trinh don General va
Parameters.

+ Vao trinh don Interfaces, trong muc Strength, chon nat Manual. Nhap gia tri 0,5
cho thong s0 Rijner. Thong s6 nay lién quan dén d6 bén cia phan tir twong tac, dugc xac
dinh theo cong thure sau:

1:g(pinterface = Rinter-tgcpsoil Vé« Cinter = Rinter-CsoiI Vo1 Cref = CsoiI

Dung gia tri Riner nham xét dén sy giam gOc ma sat va luc dinh bé mit so sanh véi
g6c ma sat va luc dinh trong 16p dat lién keé.

Khdi bdo vit ligu cho Iép dit cat: Thyc hién twong ty nhu 16p dat sét véi cac
thong tin khai bao thé hién ¢ Bang 3....

pé gan dac tinh vat liéu lén mo hinh hinh hoc, thuc hién kéo bo dit lieu “Sand”
cho lop dat bén dudi roi tha vao mo hinh hinh hoc,; Tiép tuc kéo bo dir lieu “Clay” toi 4
mién con lai (nam trén 20m). Theo mac dinh, phan tw twong tdc tw dong gan dir liéu cho
lop dat lien ké.

Khadi bao vat liéu cho tuwong cu:

- Nhép thong s6 Set type trong cira s6 Material sets cho tudng cir bang cach nhan nat
<New>. Nhap “Diaphragm wall” vao ldentification, va nhap cac thong so khac theo
Bang 3.8. Sau d6, nhan nat <OK> dé dong hop thoai.

- Kéo dir liéu Diaphragm wall cho tudng trong mé hinh hinh hoc va tha ngay vao mién
chi dinh cho vat liéu tuong.

Khai bdo vit ligu cho thanh chong: Thuc hién twong tu nhu tudng cir voi cac
thong tin khai bao thé hién ¢ Bang 3.9.

d. Tao lu6i phan ti:
Trong bai nay thu tuc tao ludi min dugc ap dung. Ngoai lam min ludi téng thé truc

tiép, ¢6 thé tién hanh 1am min cuc bd tai min xung quanh duong va diém. Cac tuy chon
nay trén menu Mesh. D¢ tao ludi nhu dy dinh, thuc hién cac budc sau:

- Chon nut Mesh generation &3 trén thanh cong cu hinh hoc. Luéi thd dugc hinh thanh
s€ dugc hién thi trén ctra s6 Output. Nhan nit <Update> d€ quay lai mo hinh.

- T menu Mesh, chon Global coarseness. Hop Element distribution dugc dat Coarse
(dugc mic dinh). Bé 1am min cho 1udi, chon muc tiép theo tir hop thoai (Medium) va
kich vao nat Generate. Liwra chon Refine global tir menu Mesh. Két qua 1, mét lu6i min
hon xut hién trong cira s6 Output. Nhn vao nut <Update> dé quay tro lai md hinh.
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- Diém goc ctia phan tir két cAu c6 thé co Gradien chuyén vi 16n. Do d6, cac khu vuc nhu
vy can dugc chia luéi min hon cac khu vuc khéc trong mé hinh hinh hoc. Kich vao
diém gitta phan duéi cua tuong (kich mot lan). Chon dudng hinh hoc danh dau do. Két
qua 1a; sy lam min cuc bd tai duong th:flng duge chi dinh xuét hién trén ludi. Kich vao
nGt Update dé quay tro lai md hinh.

Lueu ¥, khi Iya chon Reset all tir menu Mesh dé khéi phuc lai lwéi da méc dinh.
e. X4c dinh diéu kién ban diu:

Pé khai bao cac diéu kién ban dau cho md hinh hinh hoc, nhdn nat Initial
conditions FMEEeE tran thanh cong cu hinh hoc.

Tao ap luc nwoc lo rong ban dau:

- Hop thoai Water weight xuat hién, nhdn nit <OK> dé chép nhan gia tri mdc dinh cho
trong luong don vi nudc la 10kN/m®.

Luu y, khi muon nhdp lai dir lieu bai toan da ton tai nhdp trong luong nuoc, chon
Water weight ter thuc don Geometry trong Groundwater mode.

- Nhin ntt Phreatic level =] dé thiét 1ap muc Nudc ngam 2m dudi bé mat dt: nhan
chuot tai vi tri (0,0; 38,0) va (45,0; 38,0); nhan chudt phai dé két thac 1énh ve.

Muec nuoc ngam dang ton tai co thé duoc sika doi khi sir dung niit Selection ® nr
thanh cong cu. De xod myc nwde ngam, chon va nhan phim <Del> trén ban phim, lic
nay myc nuwoc ngam mac ninh sé duoc tao tai day cua mo hinh hinh hoc. Giao dién do
hoa nhdp va sira doi cia cdc myc nwée ngam khéng danh hiedng dén mé hinh hinh hoc
dang ton tai.

- Nhén vao nut Generate water generate b (d4u cong mau xanh) trén thanh cong cu, cira
sO Water pressure generation xuat hién. Chon Phreatic level trong hop Generate by va
nhan vao nut <OK>.

- Sau khi tao ap lyc nudc va trude khi tao Gng suét c¢6 hiéu ban dau, phén hinh hoc
khong dugc kich hoat trong trang thai ing suat ban dau phai loai bo kich hoat. Lua chon
nay dung loai bo cic phan két cau ban dau duoc xay dung trong giai doan mudn hon.
PLAXIS s& tu dong loai bo tai trong va phén ttr két clu trong mo hinh hinh hoc ban dau.

Trong bai toan nay, tudng chin va neo ban dau khong c6 nén duogc loai bo trong
dicu ki¢n hinh hoc ban fiau. Piéu kién KO — procedure dé thiét 1ap ung suat ban dau sé
khong dugc tinh cho cac mién bi loai bo.

Tao ikng sudt ban ddu va ché dp hinh hoc:

- Pé tao ung suét ban dau va ché d6 hinh hoc, nhin phﬁn bén phai cta nit 00 | nay,
nut chuyén sang trang thai ®0 Kiém tra tudng va thanh chong trong mé hinh hinh hoc
la khong duoc kich hoat (hién thi vo1 mau xam). Va dam bdo tat ca cac mién dat con lai
da duogc kich hoat.

Mién khéng kich hoat mau trang glong nhu nhuw nén, khi kich hoat c6 mau twong

ung voi mau dac trzmg vt liéu. Doi tuwong két cu khong dwoc kich hoat c6 mau xam va
khi kich hoat sé cé mau co ban nhir dd ding trong sudt qud trinh thiét ldp mé hinh hinh hoc.
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- Nhén nat Generate initial stresses ' trén thanh cong cu. Hop hoi thoai KO - procedure
s& xuét hién. Giir total multiplier of soil weight XM yeight bang 1,0. Chap nhédn gia tri mac
dinh cho K, va nhan nat <OK>.

- Sau khi tao tng suit ban déu, ctra sd Output s€ xuat hién thé hién mi€n irng suat ban dau
cua ving mong. Nhan nit Update "¢ d¢ tré lai mo hinh hinh hoc cua dit liéu dau vao.

- Chon nut = nhin nit <Yes> dé luu giit cac dir liéu va nhap tén file twong Gng.
3. Cac budc tinh toan trong PLAXIS:

Trong thuc té, thi cong hd ddo 1a mot qua trinh ma bao gdm cac giai doan khéc
nhau. Pau tién, tuong dugc lép dung dén do sau mong mudn. Sau do6, dat dugce dao dé tao
khong gian lap dat thanh thanh chong. Tiép theo, dat dan dan duoc dao dén do sau cudi
cung cua hd do.

Trong PLAXIS, nhing qué trinh nay c6 thé duoc md phong bdi tiy chon tinh toan
Staged construction. Staged construction c¢6 thé khong kich hoat hodc kich hoat trong
lugng, d6 climg va do bén cia két cau lya chon trong mé hinh hinh hoc.

Luu y, tuy chon Staged construction khong chi mo phong thi cong, ma con c6 thé
dugc sir dung dé thay déi sw phdn bé ciia dp e nuede 16 rong, thay fiéi tinh chat ciia vit
lieu hay dé cai thién d6 chinh xdc cia két qua tinh toan truoc do.

Hb dao trong vi du nay dugc tién hanh qua 5 giai doan. Viéc chia ra 3 giai doan
dao dé tinh toan trong khi tao mé hinh hinh hoc bang cac duong hinh hoc tai vi tri tuong
ung. Dé xac lap 5 giai doan tinh todn, ti€én hanh cac budc nhu sau:

a. Giai doan 1 (phase 1): Thi cong twong cir.

Sau khi nhan nat ®%#U&= cira 56 ctia chuong trinh Calculations xuat hién véi ba
trinh don: General, Parameter va Multipliers. Chon truong hop tinh dau tién bang cach
kich vao <Phase 1> & phia dudi ctra so:

- Vi trinh don General: Muc Phase, Number/ ID viét tén thich hop cho trudng hop tinh;
chon Plastic trong hop Calculation type.

- Trong trinh don Parameters: Giir lai gia tri mac dinh cho Control parameters va
Iterative procedure. Lya chon Staged construction tt muc Loading input. Sau do, nhan
vao nut <Define>, ctra sb Staged constructions sé& xuat hién thé hién mo hinh hinh hoc
hién tai. Nhan vao tuong cir dé tudong cir duoc kich hoat (tudng chuyén mau xanh);
Itieens hanh tuwong ty dé kich hoat tai trong. Kiém tra lai gia tri tai trong bang cach kich
do1 chuot tai vi tri tai trong, chon nat <Change>.

- Nhén nit <Update> dé két thuc dinh nghia giai doan 1. Két qua, cira so Staged
construction dugc dong va ctra s6 Calculations lai xuat hién. Qua trinh tinh toan dau tién
da duoc xac dinh va luu lai.

b. Giai doan 2 (phase 2): Giai doan dao dau tién (dao 16p sét day 2m).

- O ctra sb Calculations, chon <Next>. Giai doan tinh todn m&i xuét hién trong danh séach.
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- Trong trinh don General, chép nhén tat ca cac mic dinh. O trinh don Parameters, nhan
nut <Define> dé xac dinh budc Staged construction ti€p theo. Cira s6 Staged construction
xuat hién. Tai trong va tuong dugc kich hoat va c6 dau hi¢u phan tir mau xanh.
- Chon mién bén phai phia trén dé loai bo 16p dat dugc dio.
- Nhén nat <Update> dé két thuc viéc khai béo giai doan dao dau tién.
c. Giai doan 3 (phase 3): Lap dit thanh chéng(Hinh 3.34).
- O cira s6 Calculations, chon <Next>. Viéc khai bao gidng giai doan 2 & trén. Nhan nit
<Define> , ctra s6 Staged construction xuat hién. Kich hoat thanh chong bang cach kich
vao duong thang ding, thanh chong sé chuyén sang mau den.
- Nhan vao nat <Update> dé quay lai chuwong trinh tinh toan va xac dinh giai doan tinh
toan tiép theo.
d. Giai doan 4 (phase 4): Giai doan dao thir 2 (dao 16 sét day 8m tiép theo) (Hinh 3.35).
- Chép nhan tit ca cac mac dinh va vao cira s6 Staged construction. Giai doan nay, mo
phong qua trinh dao phan dat thir hai ciia hd dao bang cach kich chudt loai bo mién dat
nay (mién dat sét day 8m, bén phai tuong cur.
- Nhén vao niit <Update> dé xac dinh giai doan tinh toan cudi cling.

Luu ¥: Trong PLAXIS, dp lyc 16 rong khong dwoc tw dong loai bo khi loai bo lop

ddt. Do do, trong truong hop ndy, myc nwée van con trong khu viee dao va hé ddao bi
ngap dwoc mo hinh hod.
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Hinh 3.34: M6 phong giai dogn 3. Hinh 3.35: M6 phong giai doan 4.

e. Giai doan 5 (phase 5): Giai doan dao thur 3 (dao lop sét con lai).

- Giai doan tinh toan cudi cung m6 phong qua trinh dao 16p dat sét con lai trong hé dao.
Loai bo hoat dong ctia ving dat ndy. Nhin nut <Update> dé tr lai cira sd Calculations.

- Chon nut &k 48 bit dau qua trinh tinh todn. Sau khi qua trinh tinh toan hoan
thanh, chuong trinh s€ trd lai ctra s6 Calculations vai trinh don Parameters (Hinh 3.36).
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

& Plaxas BY 2 Calctlations - Lesson 2-phx

File Edit Wiew Calculate Help

General Parameters ]Mult\phers ] Preview }

Contral parameters
Additional Steps: (250 -

Iterative procedure

&+ standard setting
" Manual setting

Losfine.. |

e
19,9 4 == Qutput...
o+

[ Reset displacements to zero
" Ignore undrained behaviour
I¥ Delete intermediate steps

Loading input
{+ Staged construction
" Tokal multipliers
" Incremental multiplisrs

Advanced. ..

Time interval : ‘D‘DDDD ﬂ day

= day

Reslised end time :

& Next | &L Insert | &Delete...|

Identification Phase no, Start from Calculation Loading input ‘ Tirne: | Water ”AI
o <Phase 1= 1 0 Plastic Staged construction 0.00... 1

o <Phase 2= z 1 Plastic Staged construction 0.00... z

o <Phase 3= 3 2 Plastic Staged construction 0.00 ... <3

o <Phase 43 4 E] Plastic Staged construction 0.00... 4

( <Phase 5> g 4 Plastic Staged construction 0,00 .. g
<1

Hinh 3.36: Cira s6 Calculations véi trinh don Parameters sau khi tinh toan xong.

- Trude khi bit dau viéc tinh toan, nén chon ‘nhimg nut hay nhimg diém tng suat dé tao
duong cong do tai trong - chuyén vi hay biéu d6 bién dang va biéu dd tmg suit. Thuc

hién theo cac budc sau:

+ Nhan nut Select points for curves trén thanh cong cu.

+ Chon m{t vai nit trén tudng tai cac diém c6 d6 vong lon (vi du: vi tri 11(30,0;

30,0) va nhan vao nit <Update>.

4. Xem va xuit két qua:

Ngoai viéc xem bién dang va ing suat cua dat, chuong trinh con cho phép xem lyc
trong doi tuong két cau. Thuc hién cac budc nhu sau:

- Nhan nut vao phase tinh todn cudi cung trong cura s6 Calculations .
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Hinh 3.37: Luwdi bién dang sau khi hé dao ngdp

AR

.Hinh 3.38: Ung sudt chinh sau khi dao.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

- Nhin vao nat Output ®PUE: trén thanh céng cu. Két qua 1a chuong trinh Output bit
dau, cho thiy ludi bién dang tai thoi diém cudi cta phase tinh toan lua chon, cho biét
chuyén vi 16n nhit (Hinh 3.37). Tai trong cho thay xuat hién ¢ trong hd dao 1a ap luc
nudc con lai.

- Chon Total displacements tir menu Deformations. D6 thi cho
thay gia tang chuyén vi cua tat ca cac nut theo hudng mii tén.
Chiéu dai mui tén chi d§ 16n tuong ung.

- Trong hop thoai hién thi trén thanh cong cu hién tai la
Arrows, chon Shadings, do thi bay gio thé hién bdi cidc mang
mau cho gia tang chuyén vi.

- Chon Effective stresses tir menu Stresses, do thi thé hién cac
d6 16n va hudng g suat hiru hiéu chinh (Hinh 3.38).

- Pé xem két qua bang sb vé chuyén vi hay Gmg sut, chon nut
Table & trén thanh cong cu.

bé veé bi€u do luc cat va mdé men udn cho tuodong, ti€n Hinh 3.39:
hanh céc budc sau: Bidu a6 mémen uon
- Nhan dap chudt vao tuong. Ctra s6 méi mo ra thé hién mo lrong tuong.
mem uon cua tuong (Hinh 3.39).

Sum-Mstage
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Hinh 3.40: Puong cong chuyén vi - tdi trong ciia tiong
- Chon Shear forces tir menu Forces.
- Chon cira sd diu tién (thé hién Ung suét co hiéu trong mo hinh hinh hoc) tor menu
Window. Kich dap chudt vao thanh chong. clra s6 mdi s€ dugc moé thé hién luc neo

(kN/m). Gia trj nay phai duoc nhan 1én dokhoang cach trén mit bang cua cac chdng duoc
tinh doc lap.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

- Nhén vao nat Go to curves program trén thanh cong cu. Két qua 13, duong cong chuyén
vi - tai trong xuat hién.
- Chon New chart tir hop thoai Create/open project va chon tén file hd dao da dit tén.

- Trong ctra s6 Curve generation, chon cho truc X (X-axis) nut Displacement va diém
13(30,0; 30,0) va trong Type chon ki hiéu U. Chon cho truc Y (Y-axis) nat Multiplier va
chon ) Mstage trong Type.

- Kich vao niit <OK> dé chp nhan dit liéu dau vao va tao ra dudng cong chuyén vi - tai
trong. K&t qua duogc thé hién trong Hinh 3.40.

3.4. BAI TOAN XU LY NEN DPUONG DAP TREN PAT YEU:

Viéc xay dung duong dap trén nén dat yéu v6i muc nudc ngam cao s& dan dén
tang ap suat 16 rong. Két qua cua md hinh Undrain nay la ng suat hiru hiéu nho va
phai chap nhan cac giai doan cd két trung gian dé thi cong dugc an toan. Trong qua
trinh co két, ap suat 16 rong bi tiéu hao, do do dat c6 thé dat dugc cuong do khang cit
can thiét dé viéc thi cong dugc tlep tuc.

Bai toan: Phan tich ¢6 két va tinh toan hé s6 an toan cho nén dwong dip.

Mot duong dat dap co mat cét‘ngang (Hinh 3.41): bé rong pén duong 16m, cao
4m, mai doc m=3. Puong dugc dap bang cat ro1i, dat trén nén dat goc gém ba 16p:

Lép 1: Lop than bun (peat) day 3m,

Lop 2: Lop sét (clay) day 3m.

Lop 3: Lop cat chat day vo cung.

Tinh chét co 1y thé hién trong Bang 3.10.

Hinh 3.41: Mat cat ngang duong dap.

Cong trinh dat dap bao gom 2 giai doan, mdi giai doan dap 2m dat, voi thoi gian
5 ngay. Sau giai doan dau tién, cong trinh s& chd dé cb két trong 200 ngay nham tiéu
tan &p luc nudc 16 rong. Sau giai doan xay dung thtr 2 lai ¢ mot giai doan cb két
khac nham cong trinh dat t6i gisi han vé d6 lun cudi cing. Do d6, tong cong 4 giai
doan tinh toan phai duoc xac dinh.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

Badng 3.10: Bdc trung vit liéu cia dwong ddt va I6p dat dudi.

Théng sb Ky hiéu| Don vi Gid tri
; ’ Sand Clay Peat

A s A Mohr- Mohr- Mohr-
Dang mo hinh vat lieu | Model ) Coulomb | Coulomb | Coulomb
Ung xu cua nén dat Type - Drained | Undrained | Undrained
Trong IU,:(_mg ?at trén v | KN/ 16 15 3
MuC NuGC Ngam
Trong hf('mg ?at dud Ve | KN/M® 20 18 11
muC NuGC Ngam
Hé s thAm ngang ke | m/day 1.0 1.10™ 2.10°
Hé s thAm thing dung k, | m/day 1.0 1.10™ 1.10°3
Mb dun dan hoi Eef KN/m? 3000 1000 350
Hé s Poisson v - 0.3 0.33 0.35
Lyc dinh don vi Cet | KN/M? 1.0 2.0 5.0
GOc ndi ma sat © - 30 24 20
Géc no v i 0.0 0.0 0.0

1. Thiét 1ap chung:
- Chon biéu tuong Plaxi§ Input = d& khoi dong chuong trinh; Chon New project tir ctra sO
Create/Open project; nhan nit <OK>.
- Trong trinh don Project ctia cira sO General settings:

+ Pit tén “Bai toan 4” trong ving trong Title.

+ Nhap thong tin: “Bai toan xir Iy nén duong dép trén dat yéu.” & phan Comments.

+ Trong muc General, véi bai nén dudong dip, chon Model Plane Strain va kiéu
Element loai 15-node.

+ Muc Acceleration: chdp nhan véi gid tri mic dinh 13 0.

- Trong trinh don Dimensions, chon don vi (Length: m; Force: kN; Time: day); dat pham
vi luéi nhé nhat kich thude phuong ding (Left, Right) 1a 0,0 va 40,0 va kich thudc
phuong ding (Bottom, Top) 1a 0,0 va 10; gitr nguyén gia tri mdc dinh khodng chia luoi
(Spacing: 1,0; Number of intervals: 1).

- Nhin niat <OK> dé hoan thanh budc thiét 1ap chung. Luc nay, ving vé& s& xuét hién dé
ti€p tuc budc thi€t 1ap mo hinh hinh hoc.

2. Thiét 1p mé hinh hinh hoc:
a. Xay dung mo hinh hinh hoc

Dady la mat cat doi xvrng nén chi moé hinh mgt nira mdt cat.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

- Chon niit Geometry line ™\ dé xay dung mo hinh hinh hoc véi toa d0 cc diém cho
trong Bang 3.11, dugc vé lan luot tur vi tri 0 dén vi tri 10.

Bang 3.11. Toa do cac diém tir vi tri 0 @én vi tri 10.

Vitri | 0 1 2 3 4 5 6 7 8 9 10
X(m) | 0,0 | 40,0 | 400 /00| 00 | 80 | 20,0 0,0 | 140 | 0,0 | 40,0
Y(m) 00| 00 | 60 | 60100 | 100 | 60 | 80| 80 | 30| 30

b. Gan cac diéu kién bién: Dé gan diéu kién bién chon nut Standard Fixities 0. két qua
la chuong trinh tao ,06 dinh tai day va thanh cudn dung tai cdc phuong dimg. M6 hinh
hinh hoc sau khi thiét 1ap nhu Hinh 3.42.

Plaxis 8.5 Input - L

File Edit View Geometry Loads Materials Mesh Initial Help

BEE oeRl &aa B x
o—oo—| @ D%}—m@\fﬁﬁi %g-}é{— B B = Initial conditions

5.00 0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

Point number and coordinates :
Pixels : 1337 x 60 Units : 49.000 x 13.000 m

Hinh 3.42: M6 hinh hinh hoc ciia bai todn céng trinh dwong dat dap.

3. Gan cac dac trung vat li¢u:

- Nhéan chu¢t vao nut Material sets B3 Chon Soil Interfaces trong Set type. Nhan nut
<New> dé tao bo dir li€éu mai. Hop thoai dir li¢u cua vat li¢u xuat hién véi ba trinh don
General, Parameters va Interfaces:

+ Trong trinh don General, nhap “Clay” vao 6 trong cua ldentification, chon Mohr
- Coulomb trong 6 trong Material model va Undrained trong Material type.

+ Tiép tuc khai bdo cic tinh chat cua 16p “Clay” (Bang 3.11) trong trinh don
General va Parameters (Hinh 3.43 va Hinh 3.44).

+ Lam tuong tu cho hai 16p dat con lai “Sand” va “Peat” v&i cac gi tri liy trong
(Bang 3.11)
- Gan vt liéu “Clay”, “Sand” va “Peat” cho cac 16p dat twong Gng. Péng hop thoai
Material sets d€ két thuc viéc gan dac trung vat li¢u.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

r 5

Mohr-Coulomb - Clay

General Parameters lInherfaces]

Stiffness Strength
Eeft 1000.000 kNllrml Cref 2,000 kam2
v (nu) : 0.330 o (phi) : 24,000 =

W {psi) : 0,000 =

Alternatives Velocities

Gpof t 375.840 khyjm 2 v, 15.670 | 4] ms
Eppes 1432.000 kNjm 2 Uy 31110 15| mjs

Advanced. ..
|_:J SoilTest Mext ‘ oK ‘ Cancel |

Hinh 3.43: Trinh don General cia cira sé dit liéu sét.

g |

Mchr-Coulomb - Clay -

General | parameters | Interfaces |

Material set General properties

Identification: | Clay| Tunsat [15.000 kifm 3
Material model: |Mohr-Cnqumb ﬂ Teat 13.000 knjm 3

Material type: |UnDrained j

Comments Permeability

k:,c H 1,000E-04 mfday
k,:  [LODOE04  m/day

Advanced. ..
|_:J SoilTest Next | oK ‘ Cancel |

Hinh 3.44: Trinh don Parameters ciia cira sé dir liéu sét.

d. Tao luéi phan ti:

Tao lu6i phan tir bing cach chon nit Mesh generation &2 trén thanh cong cu hinh
hoc. Ludi duge hinh thanh s€ duoc hién thi ngay trén man hinh. Nhan nat <Update> dé
quay lai mo hinh.
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e. Xac dinh diéu ki¢n ban dau:

Dé khai bao diéu kién ban dau cho bai toan, nhdn nat Initial conditions = cendters
trén thanh cdng cu hinh hoc.

- Hop thoai Water weight xuat hién, nhan nit <OK> dé chép nhan gia tri mdc dinh cho
trong luong don vi nudc la 10kN/m®.

- Pé khai bao myc nude ngam, nhan nat Phreatic level =, Di chuyén con chudt t6i vi tri
2(40,0; 6,0), nhan chudt trai; tiép tuc di chuyén chudt téi vi tri 3(0,0; 6,0), nhan chudt
trai; sau d6 nhan chuot phai dé két thac Iénh.

- PBé khai bao bién kin ctia dong tham, chon nut Closed flow boundary | , nhan chudt vao
vi tri 4 va vi tri 0, nhan chuot phai dé két thuc 1€nh. Ti€p tuc di chuyén va kich chudt tai vi
tri 2 va vi tri 1, nhan chudt phai dé két thac 1€nh.

- Pé khai bao bién dong ving cd két, chon niit Closed consodilation boundary ' . Khai

bao bién dong ving cb két cho vi tri 4, vi trf 0 va vi tri 2, vi tri 1 nhu khai bao bién kin cta
dong tham.

- Pé phat sinh 4p luc nudce, chon nit Generate water pressures .

- Chon niit ©® & khoi dong ché do Geometry configuration . Lac nay, nat chuyén sang
trang thai @0 . Trusc khi phat sinh tng suat ban dau trong dat (generate initial stresses)
can phai bo céac khoi dat dap trong bai toan.

- Nhén n(t Generate initial stresses '+ trén thanh cong cu. Hop hoi thoai Kq - procedure
s¢€ xuat hién. Giir total multiplier of soil weight XMyeigne bang 1,0. Chap nhén gia tri mac
dinh cho K, va nhan nat <OK>.

[ Plaxis 8.5 Output - [View Initial soil stresses] B i — e e =
E\Q File Edit View Geometry Deformations Stresses Window Help _ | =
- A LA
@ - = BB 2 ‘EI,,/ji A =S| Principal directions + | = Update
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
P ) YT T YO O T Y IS ST T T [ O ST N S ST T S T T ST T ST [ O O S T T O [ PRI S A T N

15.007]
00

B i

i i

i i

E fesommeree e om o s e oo s e

— i

: |‘\ L

b s ; —l
5.007 - f ' e ¢ ¢ ’

— I+ + + + + + + + + + v + v + + + + + +

] T + o+ + o+ ot ot ot S S Fap b tor

] I it L i P o |

: 1L | | I I S S | | | 1 | I N N I il | | | I ey P | P H|

i 1T 1l
0.007] ik F= E= E= F=y E= F= E= E= F=y E= F= E= E= = E=3 E=3 E=3 E=3 = Fin

n F + E33 E33 i E33 + E33 E33 i E33 + E33 E33 i E33 + E33 E33 i +FF

Effective stresses

Extreme effective principal stress -26.36 kN/m 2

Hinh 3.45: Mién itng sudt ban dau.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.
- Sau khi tao trng suit ban dau, cira s Output s& xudt hién thé hién mién tmg suat ban dau
(Hinh 3.45). Nhan nut Update ®“%= @& tr¢ lai m6 hinh hinh hoc cua dir liéu dau vao.

- Chon niit F &&= nhan nit <Yes> dé luu giit cc dit liéu va nhap tén file twong Ung.

3. Cac budc tinh toan trong PLAXIS:

Sau khi nhan nat ® = cira 56 cia chuwong trinh Calculations xuét hién véi ba
trinh don: General, Parameter va Multipliers.

a. Giai doan 1: Tinh todn giai doan thi céng I6p dit ddip thir nhdt.

- Tt trinh don General: Chon nut <Next> dé tao bude tinh todn mdi 1a <Phase 1>, chon
Consolidation trong Calculation type.

- Trong trinh don Parameters chon 5 ngay trong Time interval; chon Stage construction
trong Loading input; nhin chudt vao nut <Define>, cira s6 Stage construction xuét hién;
nhan chudt trai vao 16p dat dap thir nhat trong mé hinh dé kich hoat. Nhan phim <Update>
dé két thiic viéc khai bao giai doan thi cong nay. Ctra s6 ciia chuong trinh Calculations xuét
hién lai.

b. Giai dogn 2: Tinh todn giai dogn cé két trong 200 ngay sau khi thi cong ldp dar dap
thir nhat.

- T trinh don General: Chon niit <Next> dé tao <Phase 2>; chon <Phase 1> trong 0 Start
from phase; chon Consolidation trong Calculation type.

- Trong trinh don Parameters chon 200 ngay trong Time interval.
Trong <Phase 2> mé hinh tinh khéng thay déi so véi <Phase 1>.
c. Giai doan 3: Tinh todn giai doan thi cong I6p dét ddp thir hai.

- Tt cira s6 Calculation, trong trinh don General: Chon nat <Next> dé tao <Phase 3>;
chon <Phase 2> trong Start from phase; chon Consolidation trong Calculation type.

- Trong trinh don Parameters chon 5 ngay trong Time interval; chon Stage construction
trong Loading input; nhin chudt vao nat <Define>, cira s6 Stage construction xut hién;
nhén chudt trai vao 16p dat dap the hai trong mé hinh dé kich hoat. Nhan phim <Update>
dé két thuc viéc khai bao giai doan thi cong nay. Cira s6 ciia chuong trinh Calculations xuét
hién lai.

d. Giaizd‘ogn 4: Tinh toan giai doan cé két cho téi khi dp lwe nwéc 16 réng nhé hon
1kN/m*.

- Tur ctra s6 Calculation, trong trinh don General: Chon nat <Next> dé tao <Phase 4>;
chon <Phase 3> trong 6 Start from phase; chon Consolidation trong Calculation type.

- Trong trinh don Parameters, chon Minimum pore pressure va gia tri ap lyc nudc 16 rong
la 1kN/m?® trong Loading input. Trong <Phase 4> mé hinh tinh khong thay déi so vdi
<Phase 3>.
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Chuwong 3: Sir dung phan mém PLAXIS gidi quyét mét sé bai todn dia ky thudt.

e. Giai doan 5: Tinh todn kiém tra én dinh khi dip I6p thir nhit.

- Trong trinh don Parameters chon Incremental multipliers trong Loading input; chon
Reset displacement to zero trong Control parameters. Nhan nit <Define> chuyén sang
trinh don Multipliers.

- Trong trinh don Multipliers, chon gié tri 0,1 trong Msf.
f. Giai doan 6: Tinh todn kiém tra én dinh khi ddip I6p thir hai:

- Tir ctra sd Calculation, trong trinh don General: Chon nut <Next> dé tao <Phase 6>;
chon <Phase 3> trong 6 Start from phase; chon Phi-c-redution trong Calculation type.

- Trong trinh don Parameters chon Incremental multipliers trong Loading input; chon
Reset displacement to zero trong Control parameters. Nhan nat <Define> chuyén sang
trinh don Multipliers.

- Trong trinh don Multipliers, chon gia tri 0.1 trong Msf.
g. Giai doan 7: Tinh todn kiém tra 6n dinh dai han sau khi céng trinh da thi céng xong:

- Tur ctra s6 Calculation, trong trinh don General: Chon nut <Next> dé tao <Phase 7>;
chon <Phase 4> trong 0 Start from phase; chon Phi-c-redution trong Calculation type.

- Trong trinh don Parameters chon Incremental multipliers trong Loading input; chon
Reset displacement to zero va Ignore undrained behaviour trong Control parameters.
Nhan ntt <Define> chuyén sang trinh don Multipliers.

- Trong trinh don Multipliers, chon gia tri 0.1 trong Msf.
Viéc khai bdo tham sé cho cdc bwdc tinh todn di hoan thanh

- Chon nut Ukt 38 bt dau qua trinh tinh todn.

4. Xem va xuat két qua:

Total displacements (Utot)
Extreme Utot 3.44*10° m
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Excess pore pressures

Extreme excess pore pressure -49.88 kafm2
i (pressure = negative)
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