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PLAXIS 8.2

GIGI THIEU VE BO PHAN MEM PLAXIS

gl E E B E

Su phat trién phan mém (PM) Plaxis dugc bat dau tir 1987 tai DH cong nghé
Delff - Ha Lan. Phién ban Plaxis V.1 ban dau duoc lap nham muc dich phan tich cac
bai toan &n dinh dé bién va dé song tai cac ving b bién thap tai Ha Lan, lam cau néi
gilta cac ky su Bia ky thuat va cac chuyén gia ly thuyét, do GS. R.B.J Brinkgreve va
P.A Vermeer khdi xudng.

Bén nam 1993 Coéng ty PLAXIS BV ﬂu’gc thanh lap va tir nam 1998, cac phan
mém PLAXIS déu dugc xay dung theo phan tif hitu han

Néu so sanh vdi bo phan mem GeoStudlo 2004 clia GeoSlope International, bd
PM Plaxis duoc phat trién theo yéu cau truc ti€p clia san xudat va tinh phifc tap tang
dan cha bai toan ma khéng theo chil dé ngay tir dau nhu PM thuong mai GeoStudio
2004. Mai vé sau, tif nam 1998 - 2000 trd di, PM Plaxis da dudc phan ra theo chii dé
riéng nhu bang 1 dé néu, dua theo két qua NCKH ctia nha trudng.

Hién nay, hai bd PM nay co thé xem nhu gém day dd nhat nhiing bai toan Bia
ky thuat thuéng gap trong thuc té, than thién ngudi ding va dugc nhiéu nudc trén thé
gidi ua chudng.

Hai bd PM néu trén dudc phc‘? bién rong rai & Viét Nam qua nhém can bo giang
day trudng Dai hoc Thuy Igi ma ngudi chi tri la GS. Nguyén Cang Man, nguyén chi
nhiém Bd Mén Co hoc dat - Nén méng (1961 - 1974) va trudng phong NCKH & HTQT
(1975 - 1994) tru'cing Bai hoc Thuy Igi .

Bo pham mém GeoStudio 2004, da du‘cc pho bién |ong ral qua trén 20 18p
giang tir Bac vao Nam do dudc su hd tro vé phan cing - phan mém cla GeoSlope
International.

Tir nhing nam 1997 - 1998, trudng DHTL da co quan hé vdi Plaxis BV qua GS
Nguyén Cang Man, nham muc dich pho bién phan mém nay tal nudc ta. Nhung mai
dén nam 2001, trusng BDHTL mdi to chiic dudc 16p Plaxis dau tién tai VN do cac
chuyén gia dén tir Ha Lan giang. Tiép do, nhan dip mua dugdc phan mém Plaxis V.7,
CT Tu van Bién 1 da mdi nhém CBGD trudng BHTL dén giang vao nam 2002,

Hién nay, bd PM Plaxis gdm cac médun sau:

PLAXIS V8.2
PLAXIS DYNAMICS
PLAXIS 3D TUYNEN

PLAXIS 3D FOUNDATION
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1. Plaxis V. 8.2 dugc nang cap tir V.1 trong do cd 6 bai vi du ¢é huéng dan:

+ Phan tich lun ctia méng trén trén nén cat;

Quié trinh thi cong hé dao ;

Phan tich bién dang chuyén vi clia dé séng;

Phan tich qua trinh dao khi co neo:;

Phan tich &n dinh khéi dap co dao déng miiic nudc thugng Iuu;
¢ Phan tich anh hudng cla lun dén cong trinh xay dung trén mat dat khi dao
duding ham dudi mat dat.
Vay PM Plaxis V.8.2, co thé giup ngudi ky su giai quyét dude nhiéu bai toan trong xay
dung, giao théng va thuy loi.
Hi&n nay, PM Plaxis da dudc nang cap dén V.8.2 pack 7 (V.8.2.7).
Hinh 1 cho mét vi du phan tich qua trinh dao khd hd méng c6 neo chong theo Plaxis.

Bang 1. Qua trinh phat trign bd phdn mém PLAXIS clia PLAXIS BV Ha Lan [R. Brinkgreve]

Tén | Plaxis | Plaxis | Plaxis | Plaxis | Plaxis | Plaxis | Plaxis Plaxis Plaxis 3D | Plaxis Plaxis Plaxis Plaxis 3D
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Phan tich qua trinh dao hé méng khé cé neo chdng - So d6 tinh toan

b L S : bl HE
UUng suét hiéu qua giai doan cudi
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rl

Mbmen ufin tuéing cir trai giai doan cudi
Hinh 1
2. Plaxis Dynamics & m&t madun déc 1ap, dude gbp vao bd PM Plaxls V. 8.2
Trong PM nay ct néu 3 bai toan sau:
« Phan tich dong cia méng may trén nén dan hai;
» Phan tich dong khi dong coc;
+ Phan tich nha bén tdng chiu anh hudng cla dong dat.

Madun nay chi co thé phan tich dudc cac cong trinh dat trén nén dan hdi chiu
tac dung cla cac tai trong dong ma khdng xét dude anh hudng cda su phat sinh ap
Iue nusc 16 rdng du khi déng dat dan dén sur giam do bén cla mai trugng dat nhu PM
QUAKEMNW cla bd GeoStudio 2004.

Hinh 2 néu k&t qua phan tich bai todn médng may trén nén dan hdi va hinh 3
néu két qua phan tich bai toan déng déng coc trong nén dat xem nhu dan hai.

M6t diéu tha vi khi thdy phan bé phan tir ti€p xuc gilia coc va dat xung quanh
theo Plaxis phi hop vdi phan bé (ng sudt cit max suy tir tiéu chuan Mohr-Coulomb
{H.3) khi coc trugt tugng déi vai dat xung quanh tait = 0,01sec.
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Hinh 2
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Bigu a8 phin tir ti€p x0c quanh coc (phia trai  Chuyén vi clia mii coc tai khodng t = 0,05 sec sau
hinh v&) tudng tu phan bd ma =4t thanh coc cll dap vao coc va tirD 1 sec sau db.
Hinh 3

Mt khae, Plaxis cling da ding phan tir tifp xac dé loai trir 36 dbi lai khang thuc
ctia bién chon.
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3. Plaxis 3D Tunnel V.2
Trong PM nay co néu 5 bai toan sau
« Phan tich In cila mét méng vuéng trén nén cat

« Phan tich qua trinh thi céng theo giai doan dudng ham NATM (New Austrian
Tunneling Method);

» Danh gia én dinh cia duéng him chiu ap dao trong khién;
« Danh gia én dinh cia hé dao chng d& bang tudng clr;

« Danh gia su 13m viéc trong qua trinh d3o dwéng him chiu 4p dio trong khién

$
!

o
L

stress points nodes

Hinh 4a

D& mé hinh hoad ba chiéu cia bai toan, 3D Tunnel da ding cac mat ding va
“slices™ dé trién khai m& hinh bai toan theo phudng z, vudng goc véi mat “thdi”, nhu
néu trong hinh vé.

Hinh 4b néu sd dd hinh hoc va k&t qua cda bai toan phéan tich qua trinh dao mét
dudng ham NATM.

3. Plaxis 3D Foundation V.1.5
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Trong PM nay ¢6 néu 5 bai toan sau
« Phan tich méng bé trén nén sét qua cb két;

250, 9.0 it

10.T5m

-
B2m

Al e
| vt e e S -

Phéan b cac (ng sust hidu qud guanh dudng him
trén mét mat phang vudng gbc vai fruc ham
Hinh 4b

« Phan tich stre chiu t3i cia coc khoan nhbi:

« Phan tich méang bé ddi xirng theo mét mat phang dimg;
* Phan tich sirc chiu tii cla coc

£ md hinh hoa ba chiéu cia bai toan, 3D Foundation da ding cac mat ngang
goi 1a “work plans” k&t hdp tru 18 khoan @& trién khai mé hinh ba chiéu theo phuong y
nhw néu trong hinh vé Sa.

Cac hinh 5b néu sd d hinh hoc va k&t qué phéan tich cia mét méng chir nhat
chiu tai tap trung thang dimng.

Qua thue hién tinh toan thdy réing cach trién khai mang Iudi 3D trong 3D T va
3D F thuan tién hon cach trién khai 30 theo Seep3D thubc bé PM cla cong ty

Geoslope International. Tuy nhign théi gian tinh toan van con hai lau, ngudi ding
can binh finh va khang sat rudt.
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PLAXIS 8.2
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b.Téng chuyEn vi

PlaxFlow V.1.

PlaxFlow dudc ban hanh vao ndm 2003, cb thé phan tich dudc cac bai toan
tham an dinh, khéng an dinh trorjg mai truding bao hod/khong bao hoa va diéu kign
bien thay ddi theo thdi gian. )

_ PlaxFlow co thé tich hop véil Plaxis 8.2 dé phan tich cac bai toan vé bién dang
va on dinh cé x&t anh hudng cda ap luc nudce 16 rong va dong tham.

Trong PlaxFlow cb néu 4 bai toan: thdm qua khdi ddp, thdm quanh tudng cir,
tham trong cif vay hd mong va su thay doi dd am cla tang d4t rudng trong khoai tay
khi mure nudc thay dai. Hinh 6 cho k&t qua phan tich cac bai toan néu trén.
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Hinh 6a. Thdm qua dap d4t
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Hinh 6b. Thdm luén dudi mai cir

Sd @b tinh toan

Trufing ap sudt bio hoa o cudi tinh todn Qi trinh bign d8i 4p luc 18 réng theo t tai

Hinh &c. Trudng ap sudt tai ngay thir 10
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PLAXIS 8.2
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Hinh 6d. ©xanh gia thay ddi d& am khi dao déng muc nudc do mua

Bai toan cudi cing cb thé ding du doan su bién ddi d6 am trong tang dat trong
gom hdn hdp cat, bui hodc sét cd 1an hiu oo (leam - theo dinh nghia cia ASTM) do
cac diéu kién bién (mua, khé hanh, ... ) phu thuéc thdi gian, phuc vu nganh néng
nghiép.

Cha y ring PlaxFlow ding ham Van Genuchten sﬁp xi két hop véi dir lieu cla
ba hé phan loai ddt Hypres, USDA, Staring d& mé phong vat liéu, do vay cb thé xét
trang thai thdm trong hé ddt bio hoa/khong bdo hoa theo mac dinh ciing nhur do
ngudi dang tur xac dinh.

Hinh 6e cho mot vi du v& mot mé hinh vat ligu theo Van Genuchten.

L 1 Crste P e |
3 B ([T e | p—— |
Fannte | Tt ;1 bﬁqnffw-—:_] B | bt [Te e
i 5 gL i e \'i T F _
. i
Fur e | = o | (8
- ——— -
Fm—— = e 1 [op— i |
b e e hy [ |
.l | R R |l = |
S e & |
F'; . [ r.i;-._ I |
'"‘"r'” et LB~ T T { Ml S e "R ey T
T Pk L1 I Pl i
I | N s i _peat ] e |
Flgure 111 Mol series, Bedwive perancabdiin ioh sheet Figume 312 Stk senies, Bylaive Sovursnson b sheet
Hinh Ge
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INPUT

Pé thuc hién mot su phan tich phan tir hitu han sir dung Plaxis, ngudi dung phai tao ra
moOt mo hinh phén tir hitu han, va chi rd nhitng thuoc tinh va nhitng diéu kién bién. Viéc
nay dugc lam trong chuong trinh vao. Thiét 1ap mot moé hinh phan tir hitu han, ngudi ding
phai tao ra mot mo hinh hinh hoc hai chiéu bao gém nhiing diém, nhitng hang va nhiing
thanh phan khac. Su sinh ra mat lu6i phan tir hitu han thich hop va nhiing thuoc tinh va
nhiing di€u kién bién trén mot phan tir duoc tu dong thuc hién boi Plaxis dua vao mo hinh
hinh hoc nhap vao. Ngudi dung c6 thé ciing tiy bién mat lu6i phan ti hitu han dé ki€m
duogc su thuc hién t6i uu. Phan cudi cua dau vao gdm c6 dp luc nude va ting suit nén ban
dau dé dat trang thai ban dau.

Khi mot moé hinh hinh hoc dugc tao ra trong chuong trinh vao duoc goi y rang nhiing
muc nhap vao khic nhau dugc luya chon trong thanh cong cu thit hai dua ra (tr trdi sang
phai). Theo nguyén tic, truGc hét v& dudng vién hinh hoc, réi thém nhitng 16p dat, roi
nhitng d6i tugng cdu trdc, réi nhitng 16p xay dung, nhiing di€u kién bién va roi tai trong.
St dung thu tuc nay, thanh cong cu déng vai mot huéng dan xuyén qua chuong trinh vao
va bao dam rang tat ca cdc muc dugc nhap vao can thiét déu duoc giai quyét. Di nhién,
khong phai 1a tit ca cdc tiy chon nhap vao déu cin thiét nhap vao. Chang han, vai d6i
tuong cdu tric hodc nhitng kiéu tai c6 thé khong duoc st dung khi duy nhit tai trong dat
duoc xem xét, hoic, su tao ra nhitng dp luc nudc c6 thé bi bd di néu van dé xem xét 1a
hoan toan kho, hoic, tao ra tng suat ban dau c6 thé bo di néu linh vuc ting suat ban diu
dugc tinh todn bang tai ban than. Tuy vay, boi viéc di theo thanh cong cu ngudi dung
dugc nhic nhd cta nhiéu muc nhap vao khac nhau va sé lua chon nhitng muc quan tam.
Plaxis s€ cling dua nhiing thong bdao canh bao néu vai dau vao can thiét nao dé da duogc
chi ro. Khi thay d6i mot mo hinh hién hitu, diéu quan trong dé nhan thdy rang mac luéi
phan tir hitu han va, néu c6 thé 4p dung, nhitng diéu kién ban ddu phai dugc phuc héi. Cii
nay ciing dugc kiém tra boi Plaxis. Viéc di theo nhitng thi tuc ndy ngudi dung c¢6 thé tin
cy vi rdng mot mo hinh phan tir hitu han chac chin duge thu duoc.

1 Chuong trinh vao

Biéu tuong nay dai dién chuong trinh vao. Chuong trinh vao chita dung tat
timmm 2 2 PN e N 2 Q- A PR IS e <
i | ca cic phuong tién dé tao ra va dé sua doi mot mo hinh hinh hoc, dé phat
TR sinh mot mat lu6i phan tir hitu han twong ing va dé phét sinh nhiing diéu

kién ban dau. Su sinh ra ctia nhiing diéu kién ban dau duoc thuc hién trong
mot ché€ do riéng biét cua chuong trinh vao .

Khi bit dau chwong trinh vao mot hop thoai xuat hién bén trong cho phép su lua chon
gifta viéc chon mot du 4n hién hitu hodc tao thanh mot du dn mdéi. Khi chon Dy 4n méi
(New project) clra s6 General settings xuat hién trong d6 nhiing kiéu tham s6 co ban cla
du 4n méi c6 thé dugce thiét lap (xem 2.2).
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Khi chon Du 4n hién hitu (Existing project) hop thoai cho chon nhanh mot trong s6
bon du 4n gan day nhat. Néu du an hién hitu s€ dugc lua chon khong xuat hién trong danh
séch, tily chon <<<More files>>> c6 thé dugc sir dung. Theo két qua c6 dugc, yéu cau ho
so chung xuét hién cho phép ngudi ding duyét qua tat ca cdc thu muc sin c6 va dé lua
chon hé so du dn Plaxis mong mudn (*. PIx). Sau su lua chon loc mot du dn hién hitu, mo
hinh hinh hoc tuong ting dugc bay ra trong ctta s6 chinh.

rﬁ Plaxis 8.2 Input - <MoMame > E]@ﬂ

File Edit Yew Geometry Loads Materials Mesh Initial Help

EFEE ped asea a4 H x D

Calc  Dutput Corves
N+ #H——1oOFBHB.LLHEKk = 8 +

-10.00 0.00 10.00 20,00 30.00 40.00 50,00 60.00

20,00

10,00

0,00

Pixels : 6 x 175 IUnits : 62,000 x 8,000 m | | g

Hinh 1 Cira s6 chinh cia chuong trinh vao (kiéu nhap hinh hoc)
Cira s6 chinh ctia chuong trinh vao chita dung nhitng muc sau (Xem hinh 1)

Menu nhap vao:
Menu nhap vao chira dung tat ca cac muc va thao tac clia chuong trinh vao. Pa s6 cac
muc 1a san c6 cling nhu nhitng nit trong thanh cong cu.

Thanh céng cu (chung):

Thanh c6ng cu nay chita dung nhitng nuat cho nhitng hoat dong chung nhu nhitng thao
tdc dia, in 4n, zoom hoic lua chon nhitng doi twuong. N6 ciing chita dung nhing nit dé
khdéi dong nhiing chuong trinh khac cta géi Plaxis (tinh todn, dau ra, vé do6 thi).

Thanh cong cu (hinh hoc):
Thanh cong cu nay chita dung nhitng nit dé thi hanh nhitng viéc lién quan dén su tao
thanh mot mo hinh hinh hoc. Nhitng niit duoc sap dat theo mot cdch, ma néi chung viéc di
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theo nhitng nit trén thanh cong cu tir trai dé€n phai dan dén mot hinh hoc hoan toan dugc
dinh nghia.

Nhifng cdy thuoc:

& ca phia trai va dinh cta viing vé, nhiing céi thudc do chi bdo nhiing toa do vat 1y, ma
cho phép xem truc ti€p nhiing kich thuéc hinh hoc. Nhitng cay thudc c6 thé dugc tit trong
menu View.

Vang ve:

Vung v€ 1a vung trén d6 mo hinh hinh hoc dugc tao ra. Su tao thanh mdt mo6 hinh hinh
hoc chu yéu duoc thuc hién bang con chuot, nhung vai tity chon duoc nhap truc ti€p bang
ban phim thi sdn c¢6 (xem Nhap vao bing tay). Viing v& ¢ thé dugc st dung trong cling
cdch nhu mot chuong trinh vé truyén thong. Hé thong cic ludi clia nhitng nit nho trong
viing v& ¢6 thé sir dung dé bat 14y nhing vi tri.

Truc:

Goc vat ly dé x4c dinh nhing kich thudc duoc hién thi boi mot vong tron bé trong dé
truc X va truc Y duoc chi bdo bsi nhitng miii tén. Nhitng chi bao cua truc ¢6 thé dugc tit
trong menu View.

Nhap vao bang tay:

Né&u viéc v€ v6i con chudt khong dua dén su chinh xac mong mudn, cach nhap vao
bang tay c6 thé dugc st dung. Nhitng gi4 tri cho nhitng toa do X va Y c6 thé duoc vao &
day boi viéc gb vao nhitng gid tri tuong tng véi mot khoang trang bén trong (gid tri X <
khoang trang > gi4 tri Y). Nhap vao bing tay cta nhiing toa do c6 thé cho tit ca nhiing
tuy chon hinh hoc nhap vao, ngoai trir nhitng lién két khép cua dam (Beam hinges) va
nhiing duong ham (Tunnels).

Thay vi nhap vao nhiing toa do tuyét d6i, nhitng su tang dan doi véi gid tri trudc cé thé
duoc cho boi ky tu @ truc tiép phia trudc gia tri (@gia tri X @ gia tri Y).

Ngoai nhap vao nhiing toa do, nhitng di€ém hinh hoc hién hitu ¢6 thé duoc lua chon boi
s0 cua chung. Pac tinh nay ciing san sang cho Beam hinges.

Chi bao vi tri con tro:

Chi béo vi tri con trd cho biét vi tri hién thoi clia con tro chudt ca nhitng don vi vat ly
bén trong 14n nhitng diém man anh.

2 Menu nhap vio
Menu chinh cua chuong trinh vao chita dung nhitng menu con kéo xudng (pull-down)
bao gém hau hét cdc tly chon ding cho su trinh bay file, chuyén dit liéu, xem nhitng d6

thi, tao ra mo hinh hinh hoc, phat sinh nhitng dit liéu mat Iu6i va nhap dit liéu néi chung.
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Phan biét gitta menu cta ki€u nhap vao hinh hoc va menu ctia kiéu diéu kién ban dau.
Trong ki€u nhap vao Hinh hoc, menu gém c6 menu con File, Edit, View, Geometry,
Loads, Materials, Mesh, Initial va Help. Trong kiéu diéu kién ban dau gém cdc menu con
File, Edit, View, Geometry, Generate va Help.

Menu File:

New Dé tao du 4n méi. Cira s6 General settings dugc hién thi.

Open M& mot du 4n hién hitu. Yéu cau file duoc hién thi.

Save Luu git du an véi tén hién hitu. Néu tén chua duogc cho trudc, yéu
cau file duoc hién thi.

Save as Luu gitt du 4n v6i mot tén méi. Yéu cau file duoc hién thi.

Print Dé in mo hinh hinh hoc trén mot mdy in duoc chon. Cira s6 in duoc
hién thi.

Work directory ~ Thiét 1ap thu muc lam viéc mac dinh noi du an Plaxis s€ duoc luu.

Import Nhap dit liéu hinh hoc tir kiéu file khac (xem 2.1)

General settings  Thiét 1ap thong tin chung cho moé hinh hinh hoc (xem 2.2)

(recent projects) ~Md& nhanh mot trong bon du 4n gan nhat

Exit Thoat ra khoi chuong trinh Input

Menu Edit

Undo Trd vé trang thdi truéc d6 cua mo hinh hinh hoc (sau khi nhap 16i).
Su lap lai chic nang undo dugc gidi han trong 10 hanh dong gan
nhat.

Copy Sao chép mo hinh hinh hoc dén ctia s6 bo nhd.

Clear selections ~ B6 moi lua chon hién thoi

Menu view

Zoom in Thu nho

Zoom out Phong to

Reset view Xem lai toan bo vung vé

Table Hién thi bang toa do nhitng diém hinh hoc. Bang c6 thé duogc si
dung dé diéu chinh nhiing toa do c6 sin.

Rulers D¢ hién thi hodc an nhiing cay thudc trong viing vé

Grid Dé hién thi hodc 4n luéi trong ving vé

Axes

Pé hién thi hodc 4n mili tén chi truc X va truc Y

Snap to gridDé khod ludi

Menu Geometry:

Menu Geometry chita dung nhiing tlly chon co ban dé bién soan mot mo hinh hinh
hoc. Ngoai chiic nang v& dudng hinh hoc, ngudi diung c6 thé lua chon nhitng phan tir dim,
vai dia ky thuat, nhitng phan tr ti€p xuc, nhitng phan t&r neo hoac nhitng dudng ham.
Nhitng tity chon khac nhau trong menu con nay dugc giai thich chi tiét trong muc 3.
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Menu Loads:

Menu Loads chita dung nhitng tlly chon dé thém nhitng ti trong va nhitng diéu kién
bién vao mo hinh hinh hoc co ban. Nhitng tily chon khac nhau trong menu con nay dugc
giai thich chi tiét trong muc 4.

Menu Materials:

Menu Materials dugc stt dung dé kich hoat nhitng co s& dit liéu cho su tao thanh va sira
d6i cuia dir lieu vat liéu thi€t 1ap cho dat va nhitng tiép xic, nhitng phan tir dam, vai dia ky
thuat va neo. Su st dung nhiing co s& dit liéu va tham s6 chia dung trong nhiing tap dit
liéu dugc mo ta chi tiét & muc 5.

Menu Mesh:

Menu Mesh chita dung nhitng tiy chon dé phat sinh mot mat IuGi phan tir hitu han va
dé ap dung su 1dAm min ludi toan cdu va dia phuong. Nhitng tiy chon khic nhau trong
menu con nay dugc giai thich chi tiét trong muc 6.

Menu Initial:

Menu Initial chita dung tlly chon d€ di t6i ki€u nhiing diéu kién ban dau ctia chuong
trinh vao.

Menu Geometry cua kiéu diéu kién ban diu:

Menu nay chita dung nhiing ty chon dé nhap vao trong luong nudc, dé vé mot dudng
muc nudc ngdm hodc tao ra bo sung nhitng diéu kién bién cho dong chdy hodc cling co
phan tich. Nhiing tuy chon khiac nhau trong menu con nay dugc giai thich chi tiét trong
muc 8.

Menu Generate ctia kiéu diéu kién ban diu:

Menu nay chita dung nhitng tlly chon dé phét sinh nhitng 4p luc nudc ban dau hoic
nhiing tng suat hiéu qua ban dau. Nhiing tuy chon khac nhau trong menu con nay duogc
giai thich chi tiét trong muc 8 va 9.

2.1 Doc mot dir an hién hitu

Mot bai todn Plaxis hién hitu c6 thé 1a su doc bai viéc lua chon Open trong menu File.
Thu muc mac dinh ma xudt hién trong muc yéu cau tap tin l1a thu muc noi tat ca cac tap
tin chuong trinh déu duoc cat giit trong thoi gian cai dat. Thu muc mic dinh nay cé thé
dugc thay d6i bang muc tly chon Work directory trong menu File. Trong muc yéu ciu
tap tin, muc kiéu tap tin (Files of type), theo mic dinh, thiét 1ap 1a 'tap tin du 4n Plaxis (*.
PLX)', phuong tién d6 dé chuong trinh tim ki€ém nhiing tap tin v6i phdn m& rong la .
PLX’. Sau chon mot tap tin nhu vay va click vao nit < Open>, tap tin du an dugc doc va
hinh hoc duoc hién thi trong viing veé.
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C6 thé dé doc tap tin nhitng du 4n phién ban Plaxis 6 va chuyén ddi dit liéu hinh hoc va
vat liéu vao trong dinh dang cua phién ban Plaxis 7. Tuy chon nay san sang bdi su lua
chon tuy chon Import trong menu File. Trong muc Files of type dugc thiét 1ap 1a ‘Plaxis
6.x file (*.SFN)’. Néu mot tap tin nhu vay duoc lua chon va nit <Open> duogc nhan, hinh
hoc duoc doc va hién thi trong viing v&. Hinh hoc nay 1a duoc xem nhu 1amot hinh hoc
mdi va khong phéi 12 mot md rong t6i mot hinh hoc hién hitu. Chi ¥ rang nhitng su thiét
dat chung (General settings) cin phai dugc kiém tra dé lua chon kiéu mo hinh va phan tir
thich hop.

Ngoai dit liéu hinh hoc, nhiing thuoc tinh dat dugc doc va cat gitt nhu nhiing tap dit
liéu vat chat trong co s& dit liéu du an, nhung ching chua dugc chi dinh téi nhiing 16p dat.
Hon nita, nhitng tai trong, nhitng di€u kién c6 dinh va khdi dau can phai 1a dugc dinh
nghia lai bdi nguoi dung.

Ciing ¢6 thé doc dugc nhitng hé so hinh hoc cua Delft Geotechnics M-series st dung
tuy chon Import. Trong truong hop nay muc Files of type trong file requester can phai la
thiét 1ap 12 ‘M-series geometry file (*. GEO)’. Tuy chon nay c6 thé chi sit dung dé doc dit
lieu hinh hoc; dit lieu dat khong dugc nhap vao. Néu s6 lugng diém hinh hoc rat 16n, tiy
chon c6 thé khong lam viéc ding mic. Su thuc hién t6t nhat duoc thu dugc khi sir dung
mot kiéu man anh ¢6 do phan gii cao (1024x768).

2.2 Su thiét dat chung

Cira s6 General settings xuat hién & tai bat dau clia van dé mdéi va c6 thé vé sau dugc
lua chon tir menu File. Clta s6 General settings chita dung hai bang Du 4n (Project) va
kich thu6c (Dimensions). Bang Project chia tén va mo td du 4n, kiéu mo hinh va kiéu
phan ti. Bang Dimensions chita nhitng don vi co ban cho chiéu dai, luc va thoi gian (xem
2.1) va nhitng kich thuéc clia ving v&. Ngoai ra, ngudi dung cé thé nhap vao day mot
thanh phan gia t6c doc lap, tuong doi t6i su to 16n clia stic nang, cho nhiing su tinh toan
gia - dong.

General settings [2]x]

Project | Dimensions |

_PI’DjE!Cl ~General
Filename <MaoMame> todel Flane strain -
Directory - Elements | B-MNode -
Title MoMame

~Comment: ~Acceleration

Grawity angle: -90¢ 1.0

G
x-acceleration : ID.DDD 3: G
y-acceleration : ID_DDD 3: G

et | QK | Cancel | Help |
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Hinh 2 Cita s6 General settings
Mo hinh:

Plaxis c6 thé stt dung dé thuc hién bién dang phing, d6i xing truc va don gian héa su
phan tich 3 chiéu (d6i xding truc 3 chiéu).

Mot moé hinh bién dang phang duoc sir dung cho nhitng cau tric v6i mot (nhiéu hodc it
hon) mit cat ngang dong dang va trang thdi ng sudt tuong ng va su phoi hop tai trong
tuong ng dong dang qua mot dudng thang géc chiéu dai nhat dinh t6i mat cat ngang.
Nhitng su dich chuyén vuong géc t6i mat cat ngang dugc gia thiét 1a zéro.

Mot mo hinh d6i xtng truc dugc st dung cho nhiing cau tric vong tron véi mot (nhiéu
hoic it hon) mat cat ngang dudng kinh dong dang va tai xuyén tam lén so d6 xung quanh
truc tam, noi ma trang thai bién dang va trong am dugc gia thiét dong nhat trong bat ky
phuong huéng xuyén tam nao. Chd y ring d6 cho nhiing van dé doi xing truc toa do X
dai dién ban kinh va toa d0 Y tuong tng vé6i duong truc d6i xing. Nhiing toa do X am
khong can duoc sit dung. Su chon lua clia bién dang phang hoac d6i xing truc dan dén
mot mo hinh phan tir hitu han hai kich thudc véi chi hai tinh tién tu do ctia nit (phuong X
vayY)

Mot mo hinh d6i xtng truc 3D duoc st dung cho nhiing cdu tric ma vé mat hinh hoc 1a
doi xutng truc va chiu tai trong véi tai khong déi xing truc, nhu tai coc va méng tron. Su
chon lua cta d6i xing truc 3D dan téi mot mo hinh phan tir hitu han ba kich thudc véi ba
tinh tién tu do cta nit (phuong X, Y va Z). DB6i xing truc 3D la san ¢6 nhu mot mo dun
riéng biét va c6 thé dugc doc theo yéu cau dic biét.

Nhiing phan tir:

Cho mot su phan tich 2 chiéu (bién dang phang hoic d6i xtng truc) ngudi diing c¢6 thé
lua chon hoac 6 nit hoac nhiing phan tir tam giac 15 nit (xem hinh 3). Hinh tam gidc 6
nit 1a phan to mac dinh cho mot su phan tich 2 chiéu. N6 cung cap mot phép ndi suy thia
tu thit hai cho nhitng su dich chuyén. Ma tran do ciing phan tir dugc u6c luong bdi phép
14y tich phan s6 st dung tong clia ba diém Gauss (nhitng diém ting suit). Cho hinh tam
gidc 15 niit loai ctia phép noi suy 1a bon va su 1ay tich phan 12 gdm muoi hai diém tng
suat.

Cho mot su phan tich 3 chiéu (d6i xdng truc 3 chi€u) duy nhat mot loai phan tir 1a san
6, phan ti ném 15 ndt (xem hinh 3). Phan tir nay dua cho mot phép ndi suy thit tu thit hai
cho nhiing su dich chuyén va su 14y tich phan 1a gom sau diém tng suat.

Hinh tam gidc 15 nit 12 mot phén ti 2 chiéu rat chinh xdc ma da duoc chi ra dé dem lai
nhiing két qua tng suat chinh xdc cao cho nhiing van dé khé, ching han trong nhiing tinh
todan su gay vun cho nhiing loai dat khong ép duogc (refs. 8, 12, 13). Tuy nhién, su dung
nhitng hinh tam gidc 15 nit dan t6i st dung tuong ddi nhi€u bo nhé va su thuc hién tinh
toan va thao tac cham. Trong nhitng phién ban Plaxis truéc day hinh tam gidc 15 nit la
kiéu phan tir mic dinh bdi vi s6 lugng phan tir cuc dai kha c6 han. Trong phién ban nay,
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tuy nhién, s6 luong phan tir trong mot mat luGi phan tr hitu han ¢6 thé cao hon nhiing
phién ban dugc cho phép trudc day. Dé tranh thoi gian tinh todn va su thuc hién cham,
phan tir mac dinh bay gid 12 hinh tam gidc 6 nit. Kiéu phan tir nay thuc hién t6t cho da s6
céc kiéu tinh toan.

Tuy nhién, su chinh xac cta nhiing két qua trong da s6 cac truong hop s€ thap hon
trong trudng hgp tuong tu khi st dung cung so6 lugng cta hinh tam gidc 15 nuit.

Su chinh x4c ctia hinh ném 15 nit cho su phan tich 3 chiéu 1a c6 thé so sdnh dugc véi
hinh tam gi4c 6 niit trong mot su phan tich 2 chiéu. Nhitng kiéu phén t&r cao hon thi khong
dugc xem xét trong su phan tich 3 chiéu bai vi diéu nay sé dan t6i st dung nhiéu bo nhé
va thoi gian tinh toan khong thé chap nhan duoc.

stress points

RANEN!

nodes
6-node triangle 15-node triangle 15-node wedge

Hinh 3 Vi tri ciia niit va diém iing sudt trong phan tir dat
Trong luc va gia toc:

Hudng cua trong luc c6 géc duoc ¢6 dinh 1a -90° , nguoc lai véi phuong cla truc Y.
Khong can thiét nhap vao gia toc trong luc, bdi vi trong luc thi tuyét d6i dugc bao gom
nhiing trong luong thé tich cho b&i ngudi st dung . Trong cich nay trong luc duoc kiém
soat bdi hé s6 nhan tai trong toan bo cho nhiing trong lugng cua vat liéu, ZMweight .

Ngoai trong luc binh thudng, ngudi diung c6 thé chi dinh mot gia téc doc 1ap cho luc
dong trong cach gia - tinh hoc. Nhitng gia tri dugc nhap vao thanh phan X va Ycua gia toc
b6 sung dugc nhap vao trong bang thit hai clia clra s6 General settings. Nhitng thanh phén
duoc biéu thi du6i dang gia toc trong luc binh thudong g. Su kich hoat clia gia téc b sung
trong nhing tinh todn dugc kiém soat bdi nhiing s6 nhan tai Maccel va SMaccel .

Nhing don vi:

Nhiing don vi chiéu dai, luc va thoi gian dugc st dung trong su phan tich dugc dinh
nghia khi dir liéu vao duogc chi rd. Nhitng don vi co ban nay dugc nhap vao trong bang
Dimensionsctia cira sé General settings.
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Nhitng don vi mac dinh, nhu duogc goi y bdi chuong trinh, 1a m (mét) cho chiéu dai, kN
cho luc va ngay cho thoi gian. Nhitng don vi twong tng cho tng suat va trong luong duoc
liét ké trong hop & dudi nhitng don vi co ban.

General settings 21 ]
Project Dimenamnsl
Unit ~Geometry dimension
Length |m Left: 0.000 3: m
Force  |kM Right: |30.000 3: m
Time day Bottarn : |0.000 3: m
Top: 10.000 3: m
- Girid
Stress I<N,ﬂ’m2 Spacing IW.DDD 3: m
Weights kM ¢m3 MNumber of intervals IW 3:
[T Setas default
i =aE Cancel | Help |

Hinh 4 Cira so General settings (Bing Dimensions)

Tat ca cac gia tri dugc nhap vao can phai dugc cho phu hgp véi don vi st dung . Pon vi
thich hgp ctia mot gia tri nhap vao nao dé thuong duoc cho truc ti€p phia sau hop nhap gia
tri, dua vao nhiing don vi co ban do nguoi dung dinh ra.

Nhiing kich thudc:

Tai diém bat ddu ctia mot du 4n méi, ngudi dung cin chi 16 nhiing kich thudc clia viing
vé theo mot cich ma mo hinh hinh hoc ma s& dugc tao ra s€ phu hop vé6i nhitng kich
thudc. Nhiing kich thuéc dugc nhap vao trong bang Dimensions clia clra s6 General
settings. Nhiing kich thu6c ctia viing v& khong anh hudng chinh hinh hoc va ¢6 thé duoc
thay déi khi stra d6i mot du 4n hién hitu.

Luoi:

Pé dé dang tao thanh hinh hoc, nguoi ding c6 thé dinh nghia mot 1u6i cho ving vé.
Lu6i nay c6 thé sir dung dé dat con trd vao trong vi tri ' thudng xuyén'. Hé thong cac luéi
dugc dinh nghia biang phuong tién ctia nhitng tham s6 Spacing (khoang cach) va Number
of intervals (s6 khoang gitta 2 ludi). Spacing dugc stt dung dé thiét lap mot ludi tho, dugc
biéu thi b&i nhitng diém nho trén viing vé.

Lu6i thuc t€ 1a luGi tho dugc chia ra bdi Number of intervals. S6 luong khoang mac
dinh 12 1, diéu nay dua ra mot ludi bang véi ludi tho. Pac diém cla luéi duoc nhap vao
trong bang Dimensions cla clra s6 General settings. Menu View c6 thé dugc sit dung dé
bat (tat) hé thong ludi va tiy chon bt diém.
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3 Hinh hoc

Su sinh ra mot mo hinh phan tir hitu han bat dau véi su tao thanh cia mot mo hinh hinh
hoc. Mot mo hinh hinh hoc gém c¢6 nhitng diém, nhitng dudng va nhiing cluster. Nhing
diém va nhitng dudng duoc nhap vao bodi ngudi dung, trong khi ma nhiing cluster dugc
phat sinh badi chuong trinh. Ngoai nhitng thanh phan co ban nay, nhiing d6i tuong cau tric
hoic diéu kién bit budc c6 thé dugc géan cho mo hinh hinh hoc.

Khuyén cédo ring dé bat dau tao thanh mot mo hinh hinh hoc bing céch v& dudng vién
hinh hoc ddy di. Ngoai ra, ngudi ding c6 thé chi 16 nhitng 16p vat liéu, nhitng d6i tuong
céu tric, nhitng duong st dung cho nhitng pha xay dung, tai va nhiing di€u kién bién. Mo
hinh hinh hoc khong chi bao gém tinh trang ban diu, nhung cudi ciing nhiing giai doan
xay dung dugc xem xét trong mot pha vé sau. Sau khi hinh hoc da dugc hoan thanh, ngudi
dung cén phai bién soan nhiing nhitng tap dit liéu cta tham s6 vat liéu va gan nhiing tap
dit liéu cho nhiting thanh phan hinh hoc tuong tng. Khi hinh hoc day dt dugc dinh nghia
va tit ca cac thanh phan hinh hoc c6 nhiing thudc tinh clia ching, mo hinh hinh hoc la
hoan chinh va mat ludi ¢6 thé duoc phét sinh .

Lua chon nhiing thanh phan hinh hoc

Khi cong cu Selection (miii tén do) & trang thai tich cuc, mot thanh phan hinh
hoc ¢6 thé dugc lua chon bdi viéc kich mot 1an trén thanh phan d6 trong mo hinh
hinh hoc. Nhiéu thanh phin cuing kiéu c6 thé 1a duoc chon dong thoi bing cich

nhan va giit phim <Shift > trong khi lua chon nhiing thanh phan mong muon.

Nhiing thudc tinh cua nhiing thanh phan hinh hoc

Da s6 cdc thanh phan hinh hoc ¢6 nhitng thudc tinh nhat dinh, ma c6 thé duoc xem va
bién ddi trong nhitng cira s6 thudc tinh. Sau viéc nhan dip mot thanh phan hinh hoc clra
s6 thuoc tinh twong tng xuét hién. Néu hon mot déi tuong duoc dinh vi trén diém duogc
chi bdo, mot hop thoai chon loc xuét hién tir d6 thanh phdn mong muén cé thé duoc lua
chon.

3.1 Nhifng diém va nhilng duong

il Muc nhap vao co ban cho su tao thanh cua mot mo hinh
hinh hoc 14 dudong hinh dang (Geometry line). Muc nay c6 thé
dugc lya chon tir menu Geometry cling nhu tir thanh cong cu thit hai.

Khi thy chon Geometry line dugc Iwa chon, ngudi diung c6 thé tao ra nhitng diém va
nhitng dudng trong ving vé bai viéc kich véi con tré chudt (nhap vao bang hinh) hoac boi
viéc gb nhitng toa do & tai dong lénh (nhap vao bing ban phim). Ngay khi nit trdi chuot
duoc kich trong ving v& mot diém méi dugc tao ra, mién 12 khong c6 diém hién hitu gan
vi tri con trd. Néu c¢6 mot diém hién hitu gin con trd, con trd bit vio diém hién hitu ma
khong phét sinh mot diém mdi. Sau khi diém ddu tién dugc lua chon, ngudi ding c6 thé
vé mot dudng boi viéc nhap vao diém khdc..... Hinh v& nhitng diém va nhiing dudng ti€p
tuc cho dén khi niit phai ctia chuot dugc kich tai bat ky vi tri nao, hoac an phim <Esc>.
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Néu mot diém dugc tao ra trén hoac gidn mot dudng hién hitu, con trd bat lén trén
duodng dé va tao ra mot diém méi chinh xdc trén dudong d6. Két qua la dudng d6 duoc chia
ra thanh hai dudng méi. Néu mot dudng cit qua mot dudng hién hitu, mot diém mdi dugc
tao ra & tai diém giao nhau clia hai duong. Két qua 1a c4 hai dudng dugc chia ra thanh hai
duong méi. Néu mot dudong dugc vé& ma mot phan trung véi mot duong hién hitu, chuong
trinh 1am cho chéc chéan trong pham vi hai dudng tring nhau chi ¢6 duy nhat mot duong.
Tat ca cac thu tuc ndy bdo dam rdng mot hinh hoc chic chan duoc tao ra ma khong ¢
nhiing diém doi hodc nhitng dudng tring nhau.

Nhitng diém hodc nhitng dudng hién hitu c6 thé duoc sira déi hoic loai trlr boi truée
hét chon cong cu Selection tir thanh cong cu. Dé di chuyén mot diém hoic dudng, chon
diém hodc dudng trong hinh dang va kéo t6i vi tri mong muoén. Dé loai trir mot di€ém hoac
dudng, chon diém hodc dudng trong hinh dang va nhan phim <Del> trén ban phim. Néu
hon mot d6i tuong hién dién & vi tri duoc lua chon, mdt hop thoai Delete xuat hién tir dé
doi tugng c6 thé duge lua chon dé x6a. Néu mot diém tai noi chi hai dudng dén cing nhau
bi x6a, thi hai dudong duogc két hop tao mot dudng thang ngang qua diém d6. Néu hon hai
dudng dén tai diém s& duoc x6a, thi tit ca cdc hang duoc n6i v6i diém nay s& dugc x6a.

Sau méi kich dong ban v& chuong trinh x4c dinh nhitng cluster c6 thé dugc hinh thanh.
Mot cluster 1a mot vong kin ctia nhitng duong hinh hoc khac nhau. N6i cach khac, mot
cluster 1a mot vung hoan toan bao bdi nhitng duong hinh dang. Nhiing cluster dugc phat
hién ra thi thay déi do sdng. M6i cluster c6 thé dugc dua cho nhitng thuoc tinh vat liéu
nhat dinh dé mo phong céch ting xr clia dit trong bo phan ciia hinh hoc. Nhitng cluster
dugc chia trong nhitng phan tir dat trong thoi gian phat sinh mat uéi .

3.2 D4m (twong va bin) | |

Dam 1a nhitng d6i tuong ciu tric di st dung dé mo hinh nhitng c4u tric méanh trong
nén véi do ciing khi uén 1a quan trong (d6 cling khi uén) va do cing binh thuong. Mac
dau nhiing phan tit ddm 1a nhitng cdu tric mot chi€u that sy, nhitng phan tr ddm trong
Plaxis dai dién cho nhiing ban, tdm trong huéng ngoai mat phing va c6 thé boi vay sir
dung dé€ mo hinh nhiing tudng va nhitng ban. Nhitng vi du nhiing cau tric geotechnical
bao gom nhiing dam dugc gidi thiéu trong hinh 5.

O

Hinh 5 Nhiing ting dung trong do nhiing phan tir diam va phan tir neo duoc sur dung
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Nhitng ddm c6 thé dugc lua chon tir menu Geometry hodc boi viéc kich vao niit tuong
ting trong thanh cong cu. Su tao thanh ctia nhitng dadm trong mo hinh hinh hoc tuong tu
nhu su tao thanh ctianhiing dudong hinh dang (xem 3.1). Khi tao ra dam, nhiing dudng
hinh dang tuong ting duoc tao ra dong thoi.

Nhiing phan tir dim

Nhitng phan tir ddm véi ba bac tu do cua nit: Hai chuyén vi tu do (ux va uy) va mot
chuyén vi xoay tu do (quay trong mat phang x-y: ¢z). Khi phan ti dat 6 nit dugc dung thi
moi phan tir dam duoc dinh nghia boi 3 nit trong khi ma nhiing phan t&r dam 5 nit 1a
nhiing phan tir dugc st dung cuing v6i phan tr dat 15 nit (xem hinh 6). Nhitng phan tu
dam dua vao 1y thuyét dim cua Mindlin (ref. 2). Ly thuyét nay chi y dén do vong vi cat
ciing nhu uén. Ngoai ra, phin tir ¢6 thé thay déi chiéu dai khi mot luc doc truc tidc dung.
Nhitng phan tir ddm c6 thé tré nén déo néu mot moémen udn cuc dai hodc luc huéng truc
cuc dai dat dén.
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Hinh 6 Vi tri ctia nhitng it va iing suat diém trong phan tir dim 3 nit va 5 nit

Nhiing thuoc tinh vat liéu cua nhitng dam dugc chita dung trong nhitng tap di liéu vat
liéu (xem 5.3). Nhitng tham s6 quan trong nhat la do cing khi uén EI va do cting doc truc
EA. Tir hai tham s6 nay mot bé day dam twong duong d,, dugc tinh todn tir phwong trinh:

. 12E
d. = EA
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Nhitng mémen udn va nhiing luc doc truc dugc ude lugng tir nhiting tng sudt & tai
nhitng diém tng suit. Mot phan tir ddm 3 nit ¢6 hai cap diém tng sudt trong khi phan tir
dam 5 nit ¢6 bon cap di€ém dng suit.

Bén trong méi cap, nhing diém tng suét duoc dinh vi 6 khoang cach d,/ V3 & tren va &
duéi duong gitta dim. Hinh 6 cho thdy rang mot phan tir dAm 3 nit va 5 nit don vdéi vi tri
ctia nhitng nit va nhitng diém tng suét.

3.3 Ddm c6 lién két khop

Mot dam c6 lién két khép 1a mot két noi dam ma ké dén géc xoay khong
lién tuc cha diém két noi. Theo miac dinh, trong mot diém hinh hoc noi
%‘ nhitng dim két n6i nhau, géc xoay thi lién tuc va diém chda chi chita mot do
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xoay tu do. N6i cach khédc, két n6i ddm maic dinh thi ciing nhiac (dugc giit chat). Néu
muodn tao ra mot két noi khép (mot diém noi diu nhitng dim c6 thé quay tu do), tiy chon
Beam hinge c6 thé duoc chon tir menu Geometry hoidc béi viéc kich vao nit tuong tGng
trong thanh cong cu.

Khi tlly chon nay duoc chon v mot diém hinh hoc hién hitu néi hai (hoic nhiéu hon)
dam dugc kich, cira s6 nhitng ddm c6 lién két khép xuat hién hién thi mot hinh chi tié€t cha
moi noi tat ca ddm dugc noi. Cho mdi két thic dam riéng 1€ n6 c6 thé chi bdo ring két n6i
la mot khép hoac mot ngam. Mot khép duoc chi bao bdi mot vong tron mé trong khi mot
liéen két ngadm duogc chi bdo boi mot vong tron dac. Bang cach kich vao mot trong nhitng
vong tron két n6i dim tuwong Gng thay déi tr mot lien két ngam thanh mot khép hodc
nguoc lai. Cho méi khép, mot do tu do xoay dugc dua vao cho phép mot su quay doc 1ap.

T
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Click on circles to toggle hingefrigid

Cancel |

Hinh 7 Vi du ctia mot cita s6 lién két ciia nhiing dim co lién két khop

3.4 Vii dia ky thudt

Vai dia k§ thuat 1a nhitng vat thé méanh véi do ciing binh thudng nhung

_| khong c6 do cing uon. Vai dia k§ thuat chi c6 thé chong d& luc cang va

khong nén. Nhitng doi tugng nay phan 16n dugc dung dé mo hinh hod su gia

ting cudng do cla dat chiang han nhu geogrids hodc vai dét. Vi du vé cau tric

geotechnical bao gom vai dia k¥ thuat duoc giGi thiéu trong muc 8. Phuong phéap phan tir

hitu han da duoc 4p dung md& rong dé nghién ciu su thuc hién cta kiéu cau triic nay. Vé
mo ta cia nghién cttu trude day trong linh vuc nay xem lai Refs. 5, 7 va 10.
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Hinh 8 Nhiing ting dung trong do vai dia ky thuat duoc sir dung

Vai dia k¥ thuat c¢6 thé dugc lua chon tir menu Geometry hoic béi viéc kich vao niit
tuong tng trong thanh cong cu. Su tao thanh vai dia k§ thuat trong mo6 hinh hinh hoc
twong tu nhu sy tao thanh duong hinh dang (muc 3.3.1). Tuong tng nhitng dudng hinh
dang dugc tao ra dong thoi khi tao ra vai dia k§ thuat. Dic trung vat liéu cta vai dia k§
thuat 1a do cing binh thudng dan hdi (theo truc) EA, ma c6 thé dugc xdc dinh trong co s&
thong so vat lieu (muc .4).

Nhiing phan tir vai dia ky thuat

Vai dia k§ thuat bao gdm cdc phan tir geotextile. Khi nhitng phan tir dat 6 diém da
duoc dung, mbi phan tr geotextile duoc dinh nghia boi 3 diém, & d6 nhiing phan tir
geotextile 5 diém duoc sir dung trong su két hop vé6i phan tir dat 15 diém. Luc huéng truc
duoc uée luong tai céc tam chiu luc Newton - Cotes. Kiéu diém trong tam ndy ciing dugc
stt dung cho nhing phan tit mat phang (xem 3.3.5). Su dinh vi clia nhitng diém trong tam
nay tuong ung tGi su dinh vi cua nit (xem 3.10).

M6 hinh hoa dat neo

Vai dia k§ thuat c6 thé ciing duoc st dung trong su két hgp véi neo tir nit t6i nit dé
déng vai tro luc neo nén. Trong trudng hop ndy vai dia k§ thuat dugc sit dung dé mo hinh
hod phan vita 10ng trdm k& hd ¢ tudng va neo tlr nit t6i nit duge st dung dé mo hinh hoa
thanh neo (xem 3.6).

3.5 M3t cat Gép xiic

Mat cat ti€p xic duoc st dung dé mo hinh hod su tuong tdc giita két cau va
ZJ1| ddt. Vi du nhiing céu tric geotechnical kéo theo nhing mat cat dugc gidi thiéu
2121 trong hinh 9. Nhiing mit cit c¢6 thé dugc lua chon tir thuc don Hinh hoc hodc béi
viéc kich vao nut tuong Gng trong thanh cong cu.
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Hinh 9 Nhiing vi du trong do nhiing mdt cdt tiép xiic duoc str dung
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Su tao thanh mot mat cat tuong tu nhu su tao thanh mot dudng hinh hoc. Mat cét xuat
hién khi mot dudng gach & canh bén phai clia dudng hinh dang (xem xét huéng vé) dé chi
bao & d6 theo canh hinh hoc duoc ké su tuong tac vGi dat xay ra. Canh ma mat cit s& xuat
hién ciing dugc chi bdo bdi mili tén trén con tro trong hudng vé. DE dat mot mat cit & bén
kia n6 can phai dugc vé ra theo huéng d6i dién. That ra, nhitng mat cit ¢6 thé duge dat &
ca hai bén ctia mot duong hinh hoc. Viéc lam nay cho phép mot su tuong tac day du gitta
nhiing doi tugng dudng cau tric (Nhitng tudng, nhiing so d6 ¢ vai dia ky thuat,. ..) va dat
lan can. D€ phan biét giita hai mat cét ¢6 thé doc theo mot dudng hinh hoc, nhitng mat cat
dugc chi bao boi mot dau cong - dau hiéu (+) hoac mot so trir - ddu hiéu (-).

Mot ting dung tiéu biéu clia mat cit s&€ mo hinh hod su tuong tic gifta tudng cir van va
dat, ma trung gian gitta min va tho hoan toan. Trong tng dung nay mat cat dugc dat tai ca
hai canh cua tudong. Do tho cla su tuong tac dugc mo hinh hoa bdi viéc chon mot gia tri
thich hop nhu hé s6 khir luc trong mat cat. Nhan t6 nay lién hé luc & mat cat (ma sat va
luc gan vao tudng) véi luc dat (géc ma sat va su dinh két). Chi tiét trén vé nhitng thudc
tinh mat cat, xem 5.2.

Nhitng phan tir Mar cat

Mat cit 12 su bao gom nhitng phan tir mat cat. Hinh 10 thé hién ra nhitng phan tir mat
cat duoc noéi t6i nhitng phan tir dat. Khi sir dung phan tir dat 6 nit, nhitng phan tir mat cat
tuong ung dugc dinh nghia bdi ba cap nit, con khi cho nhitng phan tir dat 15 nit nhitng
phan tr mat cat tuong ting duogc dinh nghia boi nam cép nit.

Trong hinh nhitng phin tir mat cit dugc chi ra dé c6 mot bé day hitu han, nhung trong
su trinh bay rd rang phan tlir hitu han nhiing toa do ctia moi cap ndt 1a dong nhat, ma c6
nghia rang phan tr c6 mot bé day zéro.

Mbi mat cit gan cho n6 1 ' BE day thuc t€ ' ma 1a mot kich thuGe o da thu duogc nhitng
thuoc tinh vat chat ciia mat cat. Bé day thuc t€ duoc dinh nghia nhu bé day thuc t€ trung
binh (xem 6.1). Gid tri ngdm dinh ctia hé s6 bé day thuc t€ 12 0.1. Gi4 tri ny c6 thé dugc
thay déi boi viéc nhin dip trén duong hinh hoc va lua chon mat cit tir hop thoai chon loc.
Tuy nhién, can than trong khi thay déi hé s6 mac dinh. Chi tiét vé y nghia bé day thuc t&
danoi 65.2.
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Hinh 10 Phan phoi nit va trong tam trong nhifng phan tir mat cat va két noi voi nhiing
phan tir dat

Ma tran do ciing cho nhitng phan tir mét cat thu duoc nho st dung Niuton - Cotes. Vi
tri chia nhitng diém tap trung ndy (hodc trong tam) triing vdi vi tri clia nhitng cap nat. Tur
day, cho nhitng phan tir mat cat 6 nit mot diém tap trung 3 nit Niuton - Cotes duoc sir
dung, khi nhitng phan t&r mat cét 10 nit sir dung diém tap trung 5 nuit.

Hinh 11 cho thdy nhitng van dé d6 clia dat - su tuong tc cau tric cé thé kéo theo
nhitng diém ma yéu ciu su chi y dic biét. Nhitng géc trong nhiing ciu tric ngam va mot
su thay déi dot ngot trong diéu kién bién c6 thé din t6i nhiing siic cang t6i han, sinh
nhitng su dao dong trong tam khong 1y tudng. Van dé nay c6 thé duoc gidi quyét bdi viéc
lam cho su sir dung ctia mat cat 1a nhitng phan tir nhu hinh dugce dua vao 11.

Hinh ny chi ra ring van dé cta su dao dong trong tam c6 thé dugc ngan ngira boi viec
vao nhitng phan tir mat cat bé sung bén trong ving dat. Nhitng phin tir ny sé ting cuong
tinh linh hoat ctia mét ludi phan tir hitu han va s& ngin ngita nhitng két qua trong tam
khong 1y tudng. Ref 22 cung cép chi tiét vé su dac biét nay st dung ly thuyét bé sung cla
nhiing phan tir mat cat.

Hinh 11a Mot diém goc khong linh hoat, gdy ra két qua chiu luc kém

Hinh 11b Biém goc linh hoat voi nhiing két qud trong tam duoc cdi thién

3.6 Phdn tit neo
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H| Phan tif neo 1a cic goi tya dé lién k&t 2 di€ém vdi nhau. Ki€u neo nay dudc

lya chon tr menu Geometry hay click vao nit tuong &ng trén thanh cong

cu. Céc tng dung di€n hinh bao gdm cic ki€u tudng neo nhu trong hinh Se
and the cofferdam thé hién trén hinh 5d. Phan ti¥ neo phai luén ludn dugc lién két vdi
céc dudng hinh hoc hién hitu nhung cdc di€m hinh hoc thi khong can thiét. Viéc tao ra
céc phan tif neo ciing gidng nhu viéc tao ra cdc dudng hinh hoc (xem phan 3.1) nhung
trdi v6i cdc loai k&t cAu khdc, dudng hinh hoc khong dudc tao ra déng thdi véi diém
neo. Do d6 phan tif neo sé& khong chia nhd hay tao mdi.
Phan t neo 12 hai phan & g&i dan hdi véi mot phian tif ngdm cing. Phan t nay ding
dé chiu luc kéo (neo) ciing nhu Iyc nén (thanh giiing).. Cdc tinh chit dugc dua vao dir
kién vit liéu (xem 5.5).

Phin tif neo dugc giy tng suit trudc trong qud trinh tinh todn dan hdi bing cich ding
Staged construction as Loading input

Mo hinh héa cdc neo trong ddt

DPé€ c6 thé md hinh héa mdt neo dit (neo vita) bing cdch k&t hgp mot phin tif neo va
mot vai dia k§ thuat. Phan tif neo tugng trung cho thanh neo va vai dia tugng trung
cho phan vira. Trong trudng hdp nay dudc khuyén cdo manh mé 1a tranh st dung cic
giao dién xung quanh vai dia bdi vi mic di cdc cung trugt tiém &n dudc tao ra trong
cdc phan tif hitu han, ma c6 tinh phi hién thuc cao. Do d6, phan vita dugc xem nhu
bao ciing 14y dat. C6 thé mod phdng trang thdi Gng sudt cia neo dat . Tuy nhién khong
thé mo6 phdng cic dnh hudng clia tng sudt vita 1én trén bé mit dat. Can luu y 1a vai
dia do cdc tAm lién tuc hinh thanh nén trong huéng ngoai mit phing, trong khi thuc t&
phan vira k&t ciu ba chiéu.

3.7 Phdn tir neo mét ddu

ﬁl Phan ti neo mdt ddu 1a cdc gbi dung d€ 1am mau cho cic diém don. Pay la

kiéu neo c6 thé chon tir menu Geometry hay click vao cdc niit tuong &ng trén
thanh cong cu. Mot vi du cda viéc ding neo mot dau 12 mo hinh héa cdc thanh giiing
thanh cdc tAm tudng coc, xem hinh 5a. Phin t neo mot diu phdi ludn dudc lién két
bing cdc dudng hinh hoc hién hitu nhung khdng cin thi€t cdc di€m hién hitu. Mot
phan tif neo mot dau duge hinh dung nhu 14 chit T xoay dau. Chiéu dai ctia khung chir
T khong mang ¥ nghia dic biét. Mic dinh, mdt phan tif neo mot diu dugc dit & vi tri 0
dd (theo phuong X). Biing cdch nhin ddp vao giita chit T ctta s6 thudc tinh neo sé
xud't hién trong géc dd c6 thé thay ddi. Géc nhap vao dugc xdc dinh theo chiéu kim
ddng hd, bt dau tir truc X.
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Ngoai géc, do dai tuong duong clia neo c6 thé dugc dua vao tir cira s6 nhitng thuoc
tinh. Do dai twong duong dugc dinh nghia nhu khodng cich giita di€ém két ndi neo va
diém gia trong huéng doc clia mo neo, noi su chuyén vi duoc gia thiét dé 1a zéro.

Mot phan tir neo c¢6 dinh 12 mot phan i 16 xo dan hdi véi mot chiéu dai . Két thiic clia
10 xo (dugc dinh nghia béi do dai tuong duong va phuong huéng) duge co dinh.

Nhiing thugc tinh c¢6 thé dugc nhap vao trong co s& dit liéu vat lieu (xem 5.5). Nhiing
phan tir neo c6 dinh c6 thé dugc Gng sudt truc trong qud trinh tinh todn déo st dung
Staged construction nhu Loading input .

3.8 Duomg hdm

Tuy chon dudng ham c6 thé sir dung dé tao ra nhitng dudng hdm tron va
khong tron ma né dugc bao géom trong mo hinh hinh hoc. Mot dudng ham 1a
mot su hop thanh cta nhitng cung, ma chu yéu duoc dinh nghia boi mot ban
kinh va mot su tang dan géc xuyén tam (goc). Mot d6i tuong dudng ham c6 thé duoc luu
gilt trén dia cing va dugc bao géom trong nhitng du an khéc. Vai tiy chon tinh todn dac
biét san sang mo phong xay dung duong ham. Tuy chon duong ham duoc c6 san tir menu
Geometry hodc tu thanh cong cu.

Hinh dang duong ham co ban

Sau khi su Iua chon mot tliy chon duong ham phai chon giita ba hinh dang dudng ham
co ban:

1. Pudng ham nguyén ven

2. Puong ham ntra trai

3. Puong ham ntra phai

Puong ham nguyén ven can phai dugc sit dung néu hinh dang duong ham day du duoc
tinh dén trong mo hinh hinh hoc. Mot dudng hAm mot nita can phai duge st dung néu mo
hinh hinh hoc chi tinh dén mot nita d6i xdng clia van dé noi ma dudng d6i xdng mo hinh
hinh hoc tuong tGng véi duong doi xing cua duong ham. Phu thudc vao canh cia dudng
doi xting dugc st dung trong mo hinh hinh hoc ma nguoi dung can phai lua chon dudng
ham nira phai hodc dudng ham nira trdi. Mot dudng hAm mot nira c6 thé ciing sir dung dé
dinh nghia nhiing canh cong clia mot ciu triic 16n hon, chang han nhu mot bé chita ngam.
Nhitng phan thang con lai ctia ciu triic c6 thé dugc thém trong viing vé bing cich st dung
nhitng dudng hinh hoc.

Bang viéc nhan niit <Ok> cira s6 trinh thiét k& dudong ham duoc mé.
Trinh thiét k€ duong ham
Sau su lva chon hinh dang co ban duong ham, trinh thiét k&€ duong ham xuat hién nhu

12 mot cira s6 riéng biét nhap vao. Trinh thiét k€ duong ham chita dung nhitng muc sau
(Xem hinh 12)
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Menu Tunnel:

Menu véi nhitng tlly chon dé m& va luu gitt mot doi tugng dudng hdm va dé thiét 1ap
nhitng thudc tinh cho dudng ham.

Thanh cong cu:

Thanh cong cu v6i nhitng nit nhu nhitng phim tat dé thiét 1ap nhiing thudc tinh cho
duong ham.

Ving hién thi:

Ving trong d6 d6i tuong dudong ham dugc phac hoa.
Nhilng cay thuoc:

Nhiing cay thude chi bao kich thudc cua duong ham trong toa do dia phuong. G6c cta
hé truc dia phuong dugc sit dung nhu mot diém quy chiéu cho su xdc dinh vi tri cha
dudng ham trong mo hinh hinh hoc.

Nhom hop mat cat:

Hop chita dung nhiing tham s6 va nhitng thuoc tinh hinh dang ctia mat cat dudng ham
dugc chi bao.

Nhiing tham so6 khac:
Xem vé sau.
Niit chuan:

Dé x4c nhan (OK) hoac dé huy bo dudng ham duoc tao ra.
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Tunnel designer
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Hinh 12 Trinh thiét ké duong ham voi hinh dang chuin
Mar cat duong ham:

Mot dudong ham dugc bao gom nhiéu doan mat ciat. Mdi doan 12 mot cung (phin cua
mot vong tron), ma duoc dinh nghia b&di mot diém tam, mot ban kinh va mot géc. Theo
mac dinh, dudng ham 1a vong tron va bao gom 6 doan (3 doan cho mot nira ciia duong
him). Poan dau tién bat diu tai diém thap nhat trén truc tung dia phuong (- 90° ) va di
theo huén nguoc chiéu kim doéng hd. Vi tri clia diém thap nhat nay (diém xuat phat cha
doan ddu tién) dugc xdc dinh boi nhitng toa do clia tam va ban kinh. Diém két thiic cha
doan dau tién dugc x4c dinh boi géc. Piém xuét phét clia mot doan ti€p theo tring véi
diém két thiic chia doan truée. Trong diém két néi ndy, hai doan ¢6 ciing dudng xuyén tam
(binh thuong cua doan dudng ham), nhung khong tit yéu 1a cing ban kinh (Xem hinh 13).
Diém tam cta doan tiép theo dugc dinh vi trén dudng xuyén tam nay va vi tri chinh x4c
tinh theo ban kinh cua doan.

Béan kinh va géc cta doan cudi cung dugc xac dinh sao cho dudong xuyén tdm cudi
trung lai v6i truc tung.

common radial
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Hinh 13 Chi tiét cia diém két noi gilta hai doan duong ham

V6i dudng him nguyén ven thi diém bét dau ctia doan diu tién can phéi triing vé6i diém
két thiic ctia doan cudi cing. C4i nay chua tu dong duoc bao dam. Khoang cach giita diém
bat dau va diém két thiic (trong nhitng don vi ciia chiéu dai) duoc dinh nghia nhu 16i
déng. Mot 16i déng cudi cling dugc chi bdo trén dong trang thdi cta trinh thiét k€ dudng
ham. Khi mot 16i déng quan trong ton tai thi that than trong kiém tra dit liéu doan.

S6 luong doan tinh theo tir tdng clia nhitng géc doan. Cho nhitng dudng him nguyén
ven tong cuia cdc goc 1a 360° va cho nhitng dudng hAm mot nira tong nay 1a 180°. Géc cuc
dai cia mot doan 12 89.999°. G6c cuia doan cu6i cing khong thé 16n hon géc can hoan
thanh duong ham. Néu géc ctia doan cudi cung dugc giam bdét, mot doan méi tu dong
duoc tao ra vao lic cuodi. Néu goc cia mot doan trung gian dugc giam bét, géc cua doan
cudi cung la dugc tang boi cung lugng, cho dén khi géc cuc dai dugc dat dén. & trén xa
hon nita su giam cua goc doan trung gian mot doan méi s€ dugc tao ra. Néu goc cua mot
trong nhitng doan duong ham trung gian dugc tang, géc cua doan dudng ham cudi cling
thi tw dong duoc giam bét. Diéu nay c6 thé din dén su loai bd clia doan cudi cung.

Lop d4 Iot va mat phan gioi duong ham

Cho mdi doan dudng hiAm mot d4 16t hoac mat phan gidi c6 thé dugce thém vao bai viec
lua chon trong nhitng hop ki€m tra twong tng. Mot 16p da 16t dudng ham 1a chi 12 mot
dam cong. Nhitng thudc tinh 16p d4 16t c6 thé dugc chi rd trong co s& dit licu vat liéu cho
nhitng dam. Mot mat phan gigi dudng ham 1a mot mat cong bén ngoai ciia duong ham ma
duoc stir dung dé€ mo phong su tuong tac giita 16p d4 16t dudong hdm va dat 1an can.

Mot 16p d4 16t va mat phan gidi cé thé truc ti€p dugc gan cho tit ca cidc doan dudng
ham bai viéc kich vao nhitng niit tuong tng trong thanh cong cu hoac bdi viéc lua chon
nhiing tiy chon tuong tng trong menu Edit cla trinh thiét k& duong ham. Ciling c6 nhiing
tlly chon dé xod 16p d4 16t ddy du va/hodc mat phan gi6i dy du.

Puong ham doi ximg:

Tuy chon Symmetric tunnel chi thich tng cho nhitng duong ham nguyén ven. Khi tuy
chon nay dugc lua chon, dudng ham dugc lam d6i xtng hoan toan. Trong trudng hgp nay
nhiing tha tuc nhap vao la tuong tu nhu nhiing cai dugc sit dung khi nhap vao mot nira
dudng ham (nira phai). Nira trai cua duong him dugc 1am bang nira phai.

Duong ham tron:

Khi thay d6i ban kinh clia mot trong nhitng doan dudng ham, dudng ham khong con 1a
vong tron. D€ lam cho dudng ham tron trd lai, nit < Make circular> ¢6 thé duoc sir dung.
Ciach khdc, ta c6 thé sit dung tity chon Make tunnel circular tit menu Edit hodc tuong tng
la nut trong thanh cong cu. Néu tuy chon nay dugc lua chon, tat ca cac doan duong ham
s€ dugc gan ban kinh ctia doan dudong ham dau tién.

Sur thu nho:
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Tham s6 Contraction ¢6 thé sir dung dé mo phong su mat mat thé tich trong dat trong
qud trinh xay dung duong ham. Mot su thu nho c¢é thé chi dugc chi rd cho nhitng dudng
ham tron (tdt ca cac mat cat c¢6 cling ban kinh) véi mot 16p da 16t dudong ham dong tinh.

Tham s6 Contraction duoc dinh nghia nhu su giam cua tiét dién duong ham nhu mot
phan cua tiét dién dudong ham nguyén ban. Gia tri dugc nhap vao clia phan nay can phai
duoc chi rd trong thiét k& dudng ham. Thu tuc thu nho c6 thé dugc kich cho hoat trong su
tinh toan déo la sit dung nhitng s6 nhan McontrA va McontrB (xem 4.6.1). Su kich hoat
clia thu tuc nay dan dén su dong 'co lai' clia 16p da 16t duong ham, lam giam bét dién tich
mat cit dudng ham.

Lop d4 giit dat dong nhat:

Nhiéu dudong ham c6 mot 16p d4 giit dat véi mot bé day khong thay déi va nhiéu hoac
it hon nhiing tinh chat cing nhic déng tinh qua I6p vai 16t ddy du. Hop kiém tra
Homogeneous lining ¢6 thé dugc sit dung dé chi bao nhitng thudc tinh 16p d4 16t cla tat
ca cac mit cat dudong hdm 12 bing nhau. Khi thy chon nay dugc lua chon nhitng thuoc
tinh 16p dd 16t, nhu dugc chita trong tap dif lieu ctia ddm, c6 thé dugc gan cho tét ca cdc
mat cat 16p da 16t ngay lap titc. Khi ty chon nay chua duoc lua chon, nhitng tap dit liéu
dam can gdn cho tit ca cac mat cat rieng 1€. Cai d6 cho phép su sir dung ctia nhiing tap dit
liéu khéc nhau cho ngitng mat cét riéng 1€.

Bao gém duong ham trong mo hinh hinh hoc

Sau khi click nit <OK>, clra s6 thiét k& dudong him déng lai va clra s6 chinh nhap vao
duoc hién thi trd lai. Mot ky hiéu vong tron dugc gin véi con trd dé nhan manh ring diém
xdc dinh dudng ham phai duoc lua chon. Diém xdc dinh sé& 1a di€ém noi goc cla truc toa
do dia phuong ctia dudng ham duoc dinh vi. Khi diém nay dugc xac dinh béi viée click
chuot hoac bdi viéc nhap nhitng toa do trong dudng dugc nhap vao bing tay, dudng him
duoc bao gom trong mo hinh hinh hoc.

Chinh sira mot duong ham hién hitu

Mot dudng hdm hién hitu ¢6 thé dugc chinh sira boi viéc nhin dip diém quy chi€u cta
né. Két qua 1a clra s6 thiét k& duong ham lai xuat hién cho thdy dudng ham hién hitu. Bay
gid nhitng viéc chinh sira mong muén c6 thé dugc thuc hién. Véi viéc click nit <OK>
duong ham cii dugc x6a bo va duong ham méi ngay 1ap tic duoc thay th€ trong mo hinh
hinh hoc st dung diém quy chiéu nguyén ban. Chi y ring nhitng tap hop thuoc tinh vat
lieu dugc gan trude d6 phai duge gan lai sau khi chinh stra duong ham.

4 T4i va nhilng diéu kién bién

Menu Loads chita dung céc thanh cong cu can sit dung dé dua vao c4c loai tai phan bo
(céc luc kéo), tai tap trung va cac chuyén vi cudng bic trong mo hinh hinh hoc. Céc loai
tai va chuyén vi cudng biic ¢ thé dugc ap dung bén trong mo hinh ciing nhu & diéu kién

bién mo hinh.
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4.1 Cic chuyén vi cuong bic.
Chuyén vi cudng biic 12 diéu kién dac biét ma c6 thé tic dong dén cic
[nr[] h» 9 k,« ~ N 2 LN 2 2 . 2 £ A k3 N
e phan tu két cau nham dé diéu chinh su chuyén vi cua cic phan tu nay.

Chuyén vi cudng biic ¢6 thé dugc Iva chon trong menu Loads hoac kich vao
nit twong tng trong thanh cong cu. S6 liéu nhap vao ciia chuyén vi cudng bic trong mo
hinh hinh hoc tuwong tu nhu su tao thanh ctia cac phan tir két cau (xem 3.1). Theo mac
dinh, nhitng gi4 tri dugc nhap vao clia chuyén vi cudng bic duoc chi dinh sao cho su
chuyén vi theo phuong ngang 1a zéro (Ux = 0) va su chuyén vi 1a mot don vi theo huéng
nguoc huéng thang ditng (Uy = -1). Chi y ring nhitng gid tri nay 14 nhiing gia tri chi dugc
nhap vao. Do 16n cha chuyén vi cudng biic trong qué trinh tinh todn 1a két qla tir so liéu
dugc nhap vao va hé s6 tai trong twong tng. Chuyén vi cudng biic dugc dléu chinh bing
cdc hé s6 tdi trong Mdispl va 2M,,,. Trong qud trinh tinh todn, cdc luc tic dung tuong
ting v6i cdc chuyén vi cudng bic theo huéng X va Y duoc tinh todn va luu trit nhu nhitng
thong s dau ra.

Nhitng gi4 tri dugc nhap vao clia chuyén vi cudng biic c6 thé duoc thay ddi biang cdch
nhan dudp vao két cau tuong tng va lua chon chuyén vi cudng biic duogc chi dinh tir clra s6
dialog. Theo két qua, mot cira s6 chuyén vi cudng bic xuat hién dé nhap gid tri chuyén vi
cé hai diém cudi ctia két ciu c6 thé dugc thay déi.. su phan phoi luc luon ludn tuyén tinh
doc két cu. Gia tri dugc nhap vao phai trong pham vi [- 9999, 9999 ]. Trong trudong hop
ma mot trong nhitng phuong huéng chuyén vi duoc chi dinh theo phuong huéng khic tu
do, c6 thé slt dung hop kiém tra trong nhém nhitng phuong huéng tu do dé chi bo
phuong huéng nao Ia tu do. Cic nit theo phuong ditng c6 thé dugc sit dung dé tac dung
mot chuyén vi cudng biic mot don vi theo phuong vuong géc véi két cdu. Huéng chuyén
vi cho cdc két cau bén trong vé phia phai clia két cdu.(cho ring két cau tir diém dau dén
diém hai). Huéng chuyén vi céc két c4u tai bién mo hinh thi huéng vé bén trong mo hinh.

Trén phan tlr két c4u noi ma ca chuyén vi cudng bic va céc loai luc kéo dugc gan vao,
céc chuyén vi cudng bitc dugc xét trudc céc tai trong kéo trong suét qué trinh tinh todn,
du nhitng chuyén vi cudng biic khong hoat dong (> Mdisp = 0). Mit khdc, khi chuyén vi
cudng bic dugc dua vao trong két cdu ngam cd dinh, thi tinh c¢6 dinh dugc xét trude
chuyén vi, c6 nghia la chuyén vi trén két ciu la 0. Vi vay, that khong hitu ich dé dp dung
chuyén vi cudng bic cho loai két cdu ngdm c6 dinh.

4.2 Tinh ngam

Két cdu ngam thi chuyén vi cudng bic bang zéro. Nhitng diéu kién nay c6 thé dua vao
trong két ciu ciing nhu cho cdc diém. K&t cau ngam c6 thé duoc lua chon tir menu Loads.
Nhiing khdc biét ¢ thé c6 giita ngam theo phuong ngang (Ux = 0) va ngdm theo phuong
dimg (Uy = 0). Ngoai ra, két cau ngam c6 thé 1a ngam toan bo, diéu ma c6 mot su két hop
ca hai phuong ngam (Ux = Uy = 0). V& mot phuong dién hinh hoc noi ma tinh chat ngam
dugc st dung nhu mot diéu kién, va dugc xét trude diéu kién vé cdc loai luc khdc trong
qud trinh tinh toan.

Chuyén vi cudng bifc va giao dién chung
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Dé dua ra mot su chuyén tié€p rd rét trong céc loai chuyén vi cudng biic khdc nhau hoic
gifta chuyén vi cudng biic va ngam. Diéu dé can thiét phai dwa nit vao vi tri truc giao véi
két ciu. Két qua 1a do 16n giita hai chuyén vi cudng biic khic nhau 1a zéro. Néu khong c6
giao dién ndo dugc st dung thi su chuyén ti€p s& xudt hién bén trong mot trong nhitng
phan tr néi t6i diém chuyén tiép. Tir day, vi tri chuyén ti€p s& duoc xdc dinh boi kich
thudc cua phan tir va n6 thi khong ro rét.

//////j S
s

Hinh 14 M0 hinh khép kin sir dung mat cat.

4.3 Tinh ngam chuén

Viéc lua chon tinh ngdm chuén tir menu Loads hodc béi viéc kich vao nit
El tuong ung trén thanh cong cu. Plaxis tu dong anh huéng dén mot tap hop
nhitng di€u kién bién chung trong mo6 hinh hinh hoc thuc t€. Nhiing diéu

kién bién nay 1a nhitng quy tic dugc phéat sinh theo sau day:

- Nhitng két cau theo phuong diing ma toa do x bang gia tri thdp nhit hodc cao nhit
trong mo hinh thu dugc mot tinh ngam ngang (ux = 0).

- Nhitng két cdu theo phuong ngang ma toa do Y béng gia tri thap nhat hodc cao nhat
trong mo hinh thu dugc mot tinh ngam day da (ux = uy = 0).

- Céc dam trai dai t6i bién mo hinh hinh hoc thu duogc mot tinh ngam géc cua diém tai
vi tri bién néu it nhat mot huéng chuyén vi ctia nit bi ngam.

Tinh ngdm chuén thi dugc st dung nhu mot tién loi va 1a su Iva chon nhanh nhat cho
nhiéu ting dung thuc hanh.

4-4 Luc

Luc la nhitng tai trong phan bo ma c6 thé dua vao céc két cau. Nhitng gid

@ @j tri dugc nhap vao ctia luc hién thi duéi dang dién tich luc. Hai hé thong tai

c6 do 16n mot su két hop ctia luc phian bd va luc tai nit (A Va B) ma c6 thé

hoat dong doc lap. Luc cho hé thong tai A hoic B ¢6 thé duoc lua chon tir menu con loads

hoac bdi viéc kich vao nit tuong tng trén thanh cong cu. Viéc nhap luc vao trong mo hinh
tuong tu nhu su tao thanh cac két ciu hinh hoc (xem 3.1).

Nhimng luc c¢6 thé gdbm c6 mot thanh phin nim ngang va mot thanh phan thang ding.
Mic dinh, khi 4p dung nhiing luc trén bién hinh hoc, luc s& 1a mot luc don vi thang géc
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v6i dudng bién. Gid tri nhap vao ctia mot luc ¢6 thé duge thay d6i boi viec nhin dip
duong hinh hoc tuong tng va viéc lua chon hé thong tai tuong tng tir hop thoai chon.

Mot cira s6 luc duge md trong d6 thanh phian nim ngang va thanh phan thing ding cia
luc c6 thé duoc cho & ca hai diém ddu clia dudng hinh dang. Su sdp x&p luon luon tuyén
tinh doc theo duong. Su ting dung to 16n cua nhiing tai trong trong nhitng qua trinh tinh
toan la két qua cua gia tri dugc nhap vao va s6 nhan tai tuong tng. Nhitng tai trong dugc
kiém sodt boi nhitng s6 nhan tai MloadA (hodc > MloadA) va MloadB (hoic > MloadB)
tuong Ung.

Trén mot dudng hinh dang noi ca nhitng su chuyén vi duoc chi dinh 14n nhiing tai
trong duoc tng dung, nhitng su chuyén vi dugc chi dinh c¢6 quyén wu tién hon nhitng tai
trong trong nhitng qud trinh tinh toan, du nhitng chuyén vi duoc chi dinh khong dugc kich
hoat (XMdisp = 0). Tir day, that khong hitu ich dé 4p dung nhitng luc trén cling hang véi
tong nhitng chuyén vi duoc chi dinh. Khi chi phuong chuyén vi dugc chi dinh trong khi
céc phuong thi tu do, c6 thé 4p dung nhiing tai trong trong phuong tu do.

4.5 Luc diém

Luc diém la nhiing luc tap trung ma tic dong lén mot diém hinh dang. Luc

._L diém that su 12 duong tai trong ngoai mat phang huéng. Nhitng gid tri duoc nhap

vao cta luc diém 1a luc cho méi don vi chiéu dai. Hai hé thong tai sdn sang cho

mot su két hop ciia nhitng luc va luc diém (A va B) cdi ma c6 thé duoc kich hoat doc lap.

Luc diém cho hé thong tai A hodc B ¢6 thé dugc lua chon tir menu Loads hodc bang viéc
kich vao nit tuong tng trong thanh cong cu.

Luc diém c6 thé gom c6 mot thanh phdn nim ngang va mot thanh phan thang ding.
Theo mic dinh, khi viéc 4p dung mot luc diém trén mot diém hinh dang, luc s& 12 mot don
vi theo huéng ngugc huéng thing ditng. Gid tri nhap vao ctia mot luc diém cé thé duge
thay déi boi viéc nhan ddp vao diém hinh dang twong tGng va viéc lua chon hé thong tai
tuong ting tir hop thoai chon luwa. Mot cira s6 luc diém dugc md trong d6 thanh phan nim
ngang va thanh phan thang ding cia luc diém cé thé duoc cho. Su ting dung to 16n cua
luc diém trong su6t nhitng qu4 trinh tinh todn 12 két qué cua gia tri duge dugc nhap vao va
s6 nhan tai twong tng. Luc diém duoc kiém sodt cling vé6i luc kéo bdi nhitng s6 nhan tai
MloadA (hoac 2MloadA) va MloadB (Hoac > MloadB) tuong tng.

4.6 Khod su xoay

&

Khoa su xoay dugc st dung dé co dinh do xoay tu do cia mot dam. Sau khi chon tly
chon Fixed rotation tir menu Loads hoac bang viéc kich vao nit tuong tng trong thanh
cong cu, diém hinh dang can phai dugc nhap vao (duoc kich) noi c¢d dinh géc xoay sé&
dugc tng dung. Diéu nay chi ¢ thé duoc thuc hién trén nhitng phan tir dim, nhung khong
nhat thiét trén diém hinh dang hién hitu. Néu mot diém trong khoang giita ciia mot dam
duoc Iva chon, mot diém hinh dang méi s& duoc dua vao.

Nhitng khod su xoay hién hitu c6 thé dugc loai trir boi viéc lua chon su quay co dinh
trong mo hinh hinh hoc va nhan phim <Del> trén ban phim.
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5 Ddc trung vt liéu :

Trong Plaxis , dic trung vat liéu cda dit va clia k€t cAu dudc luu tri¥ trong dit liu
vat liéu . C6 bon loai dit liéu vat liéu khdc nhau dugc thi€t 1ap : vé di't va mit phan
gidi, dam, vdi dia ky thuat va neo . Tt cd dif liéu dugc luu tr trong dit liéu vat liéu
co s . Tu dit liéu cd s8, dit liéu dugc thi€t 1ap phan chia t6i nhitng 16p di't hodc nhitng
k€&t cAu tuong ng .

Thi&t 1ap co s§ dit lieu vat liu
= Co s§ dit liéu vat lidu dugc chon lya tir bi€u tugng hodc tir menu Material
sets trén thanh tool bar. Khi d6 mot cita s8 Material sets xuit hién chda cédc
dit liéu co s . D liéu chira trong material sets cia cong trinh hié€n hanh . Mét cong
trinh méi dit liéu sé tréng rong . Ngoai dif liéu cong trinh con c¢6 dif liéu co s& chung .
Co s6 dit liéu chung dung d€ luu tri dit liéu vé vat liéu dugc thiét 1ap trong thu muc
t6ng thé va thay ddi dit lidu giita cac cong trinh khdc nhau . C6 thé xem dit liéu co s§
bing cdch nhap chudt vio nit <Global> trén cita s . Khi thuc hién cong viéc nay
mot cita s6 Window xudt hién nhu hinh 3.15

Materal sets

Froject Database Global Database
Settype: ISoiI & Interfaces 'l Settype: ISoiI & Interfaces 'l
Group order: INDne 'l Group order INDne 'l
O Clay lesson 3 Sand =
IO Deep clay lesson 4 Clay
D Deep sand lesson 4 Sand
0 Sand LI lesson & Sand
lesson B Sand below SPyW
il lesson B Sand besides SPW
lesson 7
LI lesson 7
lesson B Clay
lesson B Deep clay
leszon B Deep sand
lesson 8 Sand =l
INew, | Edit | Copy. | Del |
0K | Apply |

Figure 15 Material sets window showing the project and the global data base

O hai bén clra s8 (Project data base and Global data base) c6 hai danh sdch thé hién
dudi dang cdy . Tir hop danh sdch & bén trdi dung d€ lua chon loai vt liéu . Xac
dinh cdc thong s& clia bdn loai vat liéu dugc thé hién dudi dang cay (Soil &
Interfaces, Beams, Geotextiles, Anchors).
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Dit liéu trong cdy thy muc dudc dinh nghia bing mot tén riéng . Loai vat liéu dat va
16p phan giSi dit liéu dugc dit trong mot nhém tao mdt nhém vit liéu . Piéu nay
dugc lva chon trong hop danh sdch va viéc khong chon lya s€ loai bd ra khdi nhém
DAu (> and <) giifa hai ciy thu muc diing dé copy tirng phan dif liéu trong dif liéu
chung cta cong trinh v ngudc lai . Nit >> dung copy tat cd dit liéu trong dit liéu
chung cta codng trinh .

Niit phia dudi ciy thu muc diing d€ tao , hiéu chinh, copy va xo4 dif liéu . Tao ra dit
liéu méi bing cdch nhdm chudt vio <New> . Khi d6 mot cita s6 mang hinh xuit
hién nhitng dic tinh vat liéu va cdc thong so .

Muc dau tién nhip vao la d€ nhan dang tén loai vat liéu , sau khi hoan tit dit liéu sé&
xud't hién mot cdy thu muc dé chi tén va dinh dang loai vat liéu .

Dif liéu ton tai c6 thé dugce hiéu chinh bing cich chon tén tudng tng va click chudt
vao <Edit> . Trén dif liéu tdn tai click vao nit <Copy> mot dif liéu méi tao ra c6 cic
thong sd bing véi dit liéu chon . Khi dit liéu khong st dung né c6 thé dudc xod bing
cach chon va click vao nit <Del>

Material sets

Froject Database Global Datsbase
Settype: ISDlI & Interfaces 'l Settype: ISolI & Interfaces 'l
Group order: INDne 'l Group order INDne 'l
0 Clay lesson 3 Sand =
0 Deep clay lesson 4 Clay
0 Deep sand lesson 4 Sand
0 Sand LI lesson 5 Sand
lesson B Sand below Py
il lesson b Sand besides SPYW
lesson 7
J lesson 7
lesson 8 Clay
lesson 8 Deep clay
lesson & Deep sand
lesson & Sand =l
New...l Edit... | Copy...l Del... |
QK | Apphy |

Figure 15 Material sets window showing the project and the global data base
5.1 M6 hinh quan hé ciia dét

DAt va dd c6 quan hé phi tuyé&n cao dudi tdc dung clia tdi trong . Quan hé phi tuyén
gifta tng sui't va bi€n dang dugc md phdng dusi nhiéu cap @6 phiic tap . Hé s& mo

hinh gia ting theo cip dd phitc tap . M6 hinh Mohr-Coulomb dugc xem 12 phuong
phdp x4p xi quan hé thuc clia ddt . Md hinh tuyét d6i déo doi hdi nim thong s6

GVC-ThS Bui Van Chiing 36



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

modun dan hdi E, hé s6 Poisson's v, luc dinh ¢, géc ma sit ¢ , géc gidn nd y . Mdi dia
chat déu gdm nim thdng so trén va anh hudng t6i md hinh cla dat .

Plaxis hd tr¢ mot s mo hinh tién ti€n . M6 hinh va nhitng thong s6 dudc dé cip trong
s6 tay mo hinh vat liéu .

v

Théng s6 mé hinh co bdn trong moéi quan hé thuc ciia dat .

DPE€ c6 thé hi€u dugc niam thong s6 md hinh co ban, loai dudng cong ng sui't va bién
dang thu dugc tir thi nghiém thodt nudc doc truc xem hinh 16

Vat liéu nén ding huéng dé xdc dinh ¢ng suit c,. Sau giai doan nay 4p luc doc truc
o, gia ting trong khi tng suit khong thay ddi .Trong giai doan hai tdi trong tao ra
dudng cong nhu hinh16a. Sy gia ting vé thé tich nhu loai vat liéu cat , thudng thu
dugc & da. Hinh 16b chi ra k&t qud thi nghiém sit dung ¥ twdng moé hinh Mohr-
Coulomb . Biéu dd hién thi viéc tinh todn va bao gdm nim hé s6 md hinh co ban .
Chd y ring géc nd y can cho md hinh khong thé gia ting thé tich .

oy Ung suit doc truc g Bié€n dang doc truc
o;  Ungsutnén téi han khong d6i &, Bi&n dang thé tich

Figure 16 Results from standard drained triaxial tests and elastic-plastic model.
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5.2 Thiét lgp dit ligu cho dat va lép phan gidi

DPic tinh vat liéu va cdc hé s6 cla I6p dit dugc nhip vao trong di liéu vat liéu.
Dictinh vat liéu clia 16p phan cdch lién quan t6i dic tinh clia dit va dit lieu 16p dat
nhip vdo . SO liéu ctia di't va 16p phan gidi dai dién cho mot sd 16p dat c6 thé dude
phan chia t&i nhitng 16p trong mo6 hinh todn hoc . Gid tri mdc dinh , nhitng 16p phan
gi6i s& c6 cling mot gia tri . Piéu nay dugc chi ra trong cita sd dic tinh vat lidu 16p
phéan gidi
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Ngudi sit dung c6 thé dinh dang tén bat ky cho dif liéu nhdp . Nén st dung mot tén cé
y nghia khi d6 dit liéu xuit hién du6i dang cy trong identification . Mot so dit liéu
dudc tao ra d€ phan biét sy khdc nhau giita cic 16p dat.

Dic tinh dit li¢u thi€t 1ap gdm ba trang : General, Parameters va Interfaces. Trang
General chita loai md hinh dit , tén clia dit . Pic tinh clia dit 1a khoi lugng va tinh
thAim . Trang Parameters chita cidc thong s6 cudng dd clia moé hinh dit . Trang
Interfaces chita cic thong s6 lién quan t6i mit phan gidi va dic tinh clia 16p dat .

Mohr-Coulomb
General | Farameters | Inten‘acesl
daterial Set —General properies
Identification: o Yoy [1E500 | KN/m3
haterial model: IMuhr—CquDmb j ot IW kN/m3
Matetial type: IDrained j
rComment rPermeahilty———————————
kx: IW m dan
k) [1000 | myday
Adwvanced... |
‘ Mext | Ok | Cancel | Help |

Figure 17 Soil and Interface material set window (General tab sheet)
Mo hinh vit liéu

Plaxis hd trg nhiéu loai mé hinh trong quan hé ctia dat . M6 hinh va cédc thong s dudc
mo ta chi ti€t trong s& tay mo hinh vat liéu va dudc dé cap dudi day :
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Mé hinh duong dan déo :

Mb hinh nay dai dién 1a dinh luat Hooke's cho dudng ding huéng dan déo . Md hinh
bao gdm hai thong s6 Modun dan hdi E va hé sd Poisson's v.

Méb hinh Mohr-Coulomb :

La md hinh gan ding vé mdi quan hé ciia dat . Mo hinh nay gém nim thong sd :
Modun dan hdi E, hé s& Poisson's v, Ivc dinh ¢, géc ma sdt ¢ va géc gidn nd v

Mo hinh dét ciing :

La m6 hinh dudng dan déo loai hyperbolic . Cong thdc tinh ma sdt trong dudng dan
cling . M6 hinh dugc st dung cho nhiéu loai vat liéu nhu cdt, sdi, va 16p cd két bén
trén 16p sét .

Mé hinh ddt mém:

La loai md hinh di't sét ( Cam-Clay ) dudc diing nhiéu trong loai ddt mém nhu loai c6
k&t dat sét va than bun . M hinh dudc thyc hién t6t & trang th4di nén nguyén thdy .

Mo hinh tic bién ciia dat mém
Mo hinh diing d& m6 phéng quan hé phu thudc giita thdi gian va dd't mém
Loai quan hé vat liéu :

TAt cd cdc hé so trong Plaxis dai dién cho sy 4nh hudng clia dat nhu sy lién hé giita
ng sudt va bi€n dang cla dat . Piéu quan trong clia di't1a sy c6 mit clda nude 16 rdng
Ap lyc nuée 16 1dng tdc dong 16n d€n dat .

D& c6 thé hop nhit 4p luc nuée 16 rdng & trong dat ,Plaxis dwa mdi md hinh cé ba
quan hé .

Quan hé¢ thodt nuoc :

Quan hé nay dudc st dung ngoai trif tao ra dp luc nudc 16 rdng . Piéu nay thé hién rd
cho trudng hgp dat kho va hoan toan thodt nudc do kha ning thim cao nhu cdt va toc
dd gia tai thap . Piéu nay ciing c¢6 thé ding mo phdng quan hé dai han clia dd't ma
khong cAn d&€n mo hinh chinh x4dc vé lich sif ¢d k&t va tdi trong khong thodt nuéc
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Quan hé khong thodt nuéc ( Undrained behaviour) :

Quan hé nay dudc dung d€ phat trién toan bod 4p luc nic 16 rdng . Nudc 16 rdng ddi

khi bi tit do qua trinh thodt nudc thap (nhu dit sét) va tdc do gia tdi cao .

TAt cd nhitng 16p khong thodt nuSc c6 quan hé thuc sy v6i nhau , ngay cd mot 16p

hoic mdt phin clia 16p nim & vi tri bén trén dudng mit nuc . An chd ¥ cdc thong s6

nhip vao nhu E', v, ¢', ' thay E,, vy, ¢, (Su), Qu.

Ngoai do citng va cudng do cla dit ,Plaxis ty dong thém vao kich thude do cing cho

nuéc va phan biét 4nh hudng giita (rng sud't va bi€n dang va ap luc nudc 10 réng .
Anh hudng Gng suat: Ap' = K' Ag,

Ap lyc nude thém vao : Apy, = Kw Ag,
n

Trong do6 :
Ap' sy gia ting 4nh hudng cla ¥ng suit
n 1a trang thdi x6p clia dat
K,, mddun kich thudc 18 réng clia lvu chat
Ag, su gia ting bi€n dang thé tich
Ly thuyét kich thu6c modun d6 ciing § trang thai dan hodi chdy dudc tinh nhu
sau :
_ E
T 3(1-2v)
Plaxis khong st dung mddun thyc t€ cao clia nudc bdi vi diéu nay din dén tinh trang
x4u clia ma trin d6 cting va van dé todn hoc . Thuc t& tdng dd citng chong lai lvc nén
clia cd dit va nudc dua theo cong thic trén hé sd Poisson la 0.495 . K&t qua nay lam
thdp di mddun d6 16n cla nudc .
K./n~100G  V6i G=_ 5
2(1+v')
Trong d6 dp luc nudc 16 réng tir mot luc nén nhd trong mdt vai phin trim cla tdi
trong s& 4nh hudng dén ng suit khi d6 hé s6 Poisson dnh hudng nhé nhit . B&i véi
vat liéu khong thodt nude 14y nho hon 0.35 . St dung gia tri hé s6 Poisson cao c6
nghia 12 nudc s& khong thich hop véi do cing cla dat .

Quan hé khéng cé nudc 16 réng (Non-porous behaviour) :

St dung mo hinh nay khi 4p luc nu6c 16 rdng khong vuot qud 4p luc trong 16p d6 .
Ung dung nay c6 th€ thdy trong md hinh k&t ciu bé tong va di. Quan hé khdng thoat
nudc 16 réng thudng ding k&t hgp v6i md hinh dan hdi tuyén tinh . Khéi lugng u6t
khong thich hop véi loai vat liéu khong ¢6 16 réng .

Trong phan tich va tinh toin muc nu6c ngdm trong nhitng 16p khong cé 16 réng c6 thé
st dung dé trdnh 4p luc nudc 16 réng trong khu vuc . Piéu kién bién clia nhitng 16p
khong c6 16 rong 1a hoan toan khong thAim dugc .
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Loai vat liéu khong c6 16 réng ciing c6 thé ap dung cho 16p phin cich . PE c6 thé
hoan toan thanh khdi tudng coc bdn hoic nhitng két cAu & phan truSc ,xung quanh
mit phin gi6i c6 thé phan tach thanh loai vat liéu khong c6 16 rong .

Dung trong kho va dung trong uot (yary and ¥ye )

Dung trong kho va dung trong u6t 1a khoi lugng don vi clia di't k& ca loai vat lidu c6
16 rdng . Dung trong khd Y4, 4p dung trén muc nuc ngdm . Dung trong uSt dugc 4p
dung cho tit cd vat liéu nim dudi muc nuéec ngdm . Khoi lugng riéng nhap vao 1a
khdi lugng trén don vi thé tich . Nhitng vat liéu khong c6 16 rdng chi c6 dung trong
kho . V&i dat c6 16 réng dung trong kho nhd hon dung trong uét . Vi du cét ¢6 dung
trong kho 16 kN/m” va dung trong udc 20 kN/m’.

Chi ¥ ring loai dat sét khong c6 dung trong khd . O trén muc nudc ngdm dat c6 thé
hoan toan uét do hién tugng mao dan

0 nhitng viing phia trén muc nuSc ngdm cé thé c6 dung trong wét cuc bd . Trong
trudng hgp nay khong nén nhap gid tri thyc clia dung trong khd ma thay thé gid tri 16n
hon. Tuy nhién gid tri 4p luc nu6c 16 rdng bén trén muc nudc ngdm ludn bing khong .
Trong trudng hdp ndy khong c6 ng suat.

Khéi lugng duge tinh bing tdng hé sd khdi lugng trong tng suit ban dau (K-
procedure) (xem 9.3) hoic bing trong lugng tdi trong trong chuong trinh tinh .

Hg¢ 50 thdm (ky and ky)

Hé s thadm 1a kich thuSc clia van tdc (chiéu dai don vi trén mot don vi thd gian ). Hé
s6 thAm nhdp vao doi hdi phan tich mifc dd cd két va tinh todn muc nuéc ngdm .
Trong trudng hgp nay hé s thAm dic biét cAn thi€t cho tit cd cdc 16p gdm hau hét
cdc 16p thAim ma dugc xem xét & phin truSc . Plaxis phan biét giita hé s§ thodt nudc
theo phuong ngang k,, and va theo phuong ding k,, khi mot o loai dit (vi du nhu
than bun ) c6 su khiac nhau diang k& giita hé sd thaAm nudc theo phuong ding vi
phuong ngang .

Trong dat thyc sy khdc nhau vé hé s6 thim giita nhiéu 16p dat 1a rat 16n . Tuy nhién
can quan tAm khi 1dy gid tri hé s6 thAim qud cao hoic qud thdp x3y ra dong thdi trong
phan t& hitu han din dé&n thi€u ma tran kém theo . P& c6 thé thu dugc k&t qua chinh
xédc gid tri hé s6 thodt nuéc 16n nha't va nho nha't khong vugt qud 10° .

D€ c6 thé md phdng hau hét nhitng loai vat liéu khong thim nudc (nhu bé tong hoic
d4 khong nitt ) khi sit dung nén nhip vao hé s6 thAim ma né it lién quan dén hé s6
thim thuc cia dit xung quanh . Thong thudng hé s6 100 di cho dudc k&t qué thda
min .

Ddc tinh chung :
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Nhap vao niit <Advanced> trén General tab sheet c6 thé nhiap vio mot sd dic tinh
cho nhitng dic trung riéng ciia mo6 hinh . Nhu k&t qué xuat hién trén ciia s6 window
,hinh 18

i Advanced General Properties 1H[=] E3
—oid ratio—————  Change of permeahility————
= Dil efame et & |1.DDDE+15
Binit " |1 0oo gk < Aok
: agik/ky) = hefo,
B n |0.000
B ISSB.DDD
Cancel | Helm |

Figure 18 Advanced general properties window

Mot trong nhitng thuin 1di 13 tinh dudc nhitng gid tri thay ddi hé s& thdm trong qud
trinh phan tich cd k&t . Piéu nay c6 thé 4p dung d€ nhap vao gid tri thich hgp cda hé
s6 cx- va hé so rong .

Thay déi hé s6 tham (cy)

Mic dinh , gid tri ¢, trong hop Change of permeability la 10" diéu ndy c6 nghia ring
hé s6 tham,su thay ddi hé s thAm khong 14y tir sy tinh todn . Khi nhdp vao gia tri
thuc hé so tham sé& thay ddi theo cong thic .

[kj_Ae
log | —|=—
Ko Ck

J day Ae 1a sy thay ddi hé s8 rdng ,k hé s6 thim trong tinh todn va k, 12 gid tri nhap
vao clia hé s thaim (= k, and k). C6 thé dua ra ding d€ thay ddi hé s& thadm k&t hgp
véi md hinh dia't mén . Trong trudng hgp nay gid tri ¢;- &€ chi hé s& nén C. . TAt ci
nhitng md hinh khac ¢, 14y i gid tri mit dinh 10"

H é sor 5”8 (einit; €miny emax)

Hé so rong e lién quan t6i trang thdi rdng n (e = n / (1-n)). Pai lugng nay dugc su
dung trong mot s& lwa chon dit biét , vi du cho phép thodt nu6c thay ddi nhuw mot ham
cda ty trong dat . Gid tri ban dau e;,;,]a gid tri § trang thdi ban diu . Ty s6 thuc t&
dudc tinh todn trong mdi budc tinh todn tir gid tri ban diu va su gia ting thé tich 16
rdng Ae, . Ngoai gia tri e;,; con nhap vdo gid tri nhd nhat , e, va gid tri I6n nhat
max,- Gid tri nay lién quan t&i gid tri 16n nhat va nhd nhat ty trong ctia dat . Khi mo
hinh di't citng dugc dung véi gid tri truong nd duong . Hé s6 tridng nd bién dong téi 0
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,cling nhu tranh gi4 tri truong nd 16n nhAt bi cdt dit . Moi mo hinh khéc cho § tudng
nay 12 khong phii hgp . PE tranh dudc gid tri truong nd bi cit dit trong mo hinh dat
cing , hé s6 e,,,nén 14y gid tri cao nhu gid tri mit dinh 999.

Mohr-Coulomb

General FParametars |Inter‘fac:es|

—tiffhe Strength
E: IZDDD.DDD KN /m?2 c: |2.DDD kIN/m?
@ (nuj ID.SED io (phi) : |24.DDD :
W (psi) : ID.DDD :
—Altermative

G: |?4n.?41 kMN{m?
: 2
Eny’ |3209.a?? Khl/m

Advanced.. |

Cancel | Help |

Figure 19 Soil and Interface material set window (Parameters tab sheet of the
Mohr-Coulomb model)

Médun dan hoi (E)

Plaxis ding médun dan hdi nhu 12 médun dd cling trong md hinh dan hdi va md hinh
Mohr-Coulomb ,nhung mot s6 Modun d6 cing thay d6i cho t6t hon .Mot Modun do
citng c6 khich thu6c tng sudt. Gid tri hé sd do citng cho phép trong tinh todn dic biét
chii y trong nhiéu mo hinh thé hién trong quan hé tuyén tinh khi bit ddu cé tai tai
trong .

Trong co hoc di't, dd doc ban dau thudng dudc xem 13 Ey va cit tuyén & 50% cudng
do dugc xem 14 Esy (xem hinh 20) . Mot sd loai dat c6 hé s& c6 két cao hon dat sét va
mdt s§ loai d4 véi viing bi€n dang dan hoi 16n thudng ding hé sd E, trong khi cdt va
gan nhitng 16p sét cd k& thdong thudng mot trong 10 16p dung Eso.
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0-0 L
13

strain -€ ]

Figure 20 Definition of Ey and Es

C4 hai mddun ban dau va modun ti€p tuyé&n gia ting khi 4p luc gi6i han . Tuy nhién
nhitng 16p dat sdu c¢6 dd ciing 16n hon nhitng 16p dat ndng . Hon nita khi quan sdt do
ciing phu thudc vao dudng tng suit . P ciing cang 16n khi vugt tdi va tdi 1ap lai hon
12 tii ban dau. Ciing nhu khi quan sdt d§ ciing clia dat modun dan hodi thudng thip
cho nén hon 1a cho cit. Tuy nhién khi sit dung d6 cing 1a hiing s6 d€ dit trung cho
quan hé cda dat, nén chon gid tri thich hgp cho tng suit thap va dudng &ng suit
ting. Chd y ring mdi quan hé phu thudc ng suit cia dit 14y trong md hinh Plaxis
dwoc miéu td trong mo hinh s tay vat liéu. M6 hinh Mohr-Coulomb , trong Plaxis
thudng chon d€ nhip modun d6 cing gia ting theo chiéu sdu (xem Advanced
parameters).

H¢ s6 Poisson (v)

Thi nghiém thodt nudc doc truc 1am gidm thé tich dang k€ khi bit ddu c6 tdi trong
doc truc do d6 gid tri hé s& Poisson ban diu thap .

Trong mot sd trudng hop dic biét khi khong tai ,thuc t& c6 thé st dung gid ti ban diu
thdp , nhung trong mot s6 trudng hgp md hinh Mohr-Coulomb dugc st dung gid tri
16n.

Viéc chon Iya gid tri hé s& Poisson don gidn khi md hinh dan héi hoic md hinh Mohr-
Coulomb diing cho trong luc (Téng khdi lugng gia ting tir 0 d€n ltrong trong tinh toin
dan hoi ). Loai tai trong trong Plaxis nén 14y gid tri Ky = 65,/ 6,. C4 hai mo hinh dugc
tinh theo ty s6 6,/ 6, = v/ (1-v) cho md hinh nén mot chiéu dé dang d€ chon lya hé
s6 Poisson cho gi4 tri cia Ko . Tuy nhién gi4 tri v thu dugc tir K. xem trong phan phu
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luc A v6i phan phdi ting sui't ban dau . Trong nhiéu trudng hgp mot gia tri clia K, thu
dudc gid tri v niin trong khodng 0.3 va 0.4 . Thong thudng nhiéu gia tri ciing c6 thé sit
dung diéu kién tai trong hon 12 nén mot truc .

Luc dinh (c)

Cudng do luc dinh cho kich thuéc clia tng sui't . Trong Plaxis Iuc dinh ciia cdt (¢ = 0) ,
nhung trong mot s6 trudng hdp sé khong thuc hién tot . PE tranh rit rdi , ngudi sk
dung chua c6 kinh nghiém nén chon gi4 tri nhd nhit (dung ¢ > 0.2 kPa). Plaxis dua ra
mdt chon lya dic biét cho nhitng 16p ma luc dinh gia ting theo chiéu siu (xem
Advanced parameters).

Goc ma sdt (@)

G6c ma sdt ¢ tinh bing do . Géc ma sét cao thudng thu dudc & nhitng 16p cdt , s& lam
ting tinh todn déo. SG 1an tinh todn gia ting nhiéu hay it theo him mii cda géc ma sit
Tuy nhién nén trdnh gbéc ma sit cao khi thuc hién qué trinh tinh todn . Cho nhitng
cong trinh dic biét , s 1an tinh todn tré nén 16n khi géc ma st vugt qud 35 do

%l ¢ normal _

a
3 a; as 045 stress

Figure 21 Stress circles at yield; one touches Coulomb's envelope

Gé6c ma sat xdc dinh lyc cit thé hién trén hinh Fig. 21 bing cdch tinh todn trén vong
tron Mohr's tng sudt . Pai dién dudng cong tiéu chudn dugc chi ra trén hinh 22 .
Pudng phd hoai Mohr-Coulomb chitng minh 6t hon cho viéc miéu td quan hé ctia dat
hon 13 phuong phdp gan ding Drucker-Prager khi bé mit ph4 hoai theo phuong ngang
16n

GVC-ThS Bui Van Chiing 45



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

-0
3

Figure 22 Failure surface in principal stress space for cohesionless soil
Goc gidan no (y)

Géc gidn nd y tinh biing dd. Mot phin trén 16p cd két, di't sét xem nhu khong c6 géc
gian nG (y = 0). G6c nd hong clia cat phu thudc vao ty trong va géc ma sat . Cat thach
anh c6 do 16n y= o - 30° .Tuy nhién trong hiu hét cic trudng hdp géc gidn nd bing 0
cho géc ¢ nhd hon 30°. Gid tri Am cho y thuc t&€ khong c6 16p cat. Nhitng thong tin
gitra géc ma sat va goc gian nd xem Ref 3.

Cdc thong sé ctia mé hinh Mohr-Coulomb

Khi st dung m6 hinh Mohr-Coulomb , click vao nit <Advanced> trong Parameters tab
sheet d€ nhap vio mot s§ thong s6 clia moé hinh . K&t qua mot man hinh window xuét
hién thé€ hién & hinh 23 . Thuc t€ nhitng chon lya trén st dung gid tri mic dinh ,
nhung n€u mudn ciing c6 thé thay d6i .

Advanced parameters Mohr-Coulomb HE

Stiffnes —Strength

: 3 : 3
Einerement’ (650000 | KNim B e |2000 KN{m
Yref [1.000 m [1.000

¥ Tension cut off

Tensile strength; IU.UUD

Cancel | Default... |

Figure 23 Advanced Mohr-Coulomb parameters window
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D{ ciing gia tang Eiycrement (Increase of stiffness):

Trong dat do6 citng phu thudc vao mic dd &ng sudt ma do cing gia ting theo chiéu
sau . Khi st dung mo hinh Mohr-Coulomb dd ctng c6 gid tri khong d6i . D€ miéu t3
sy gia ting do cung theo chiéu siu c6 thé s dung gid tri Eicremen 1am gia tdng
modun dan hdi trén mot don vi chidu sau . G mitc do d6 cho bdi hé s y,r, do ciing
bing gid tri mddun dan hodi , E,; nhip vao nhu gid tri trong bdng . Thyc t€ gid tri
modun dan hdi § mot diém ung sudt thu dugc tur gid tri Eicremens - Chu ¥ trong qud
trinh tinh todn d6 cting gia ting theo chiéu siu ma khong thay ddi ham trang thi tng
Suat .

H¢ 56 cd'két gia tang Cincrement ( Increase of cohesion):

Plaxis d& nghi chon 16p dat sét nhap vao ma lam gia ting hé s6 c¢d k&t . P& c6 thé tinh
sy gia ting hé s6 c6 k&t theo chiéu siu gid tri Ejycremen- €6 thé st dung 1am gia ting
mddun dan hdi trén mot don vi chiéu siu (bi€u dién trong mot don vi ¢ng suit trén
don vi chiéu sau ). J mic d6 hé s Vrer bdng hé s§ cO K&t cy.p, khi nhdp vao cdc hé so
trong trang Parameters. Gia tri thuc clia hé s6 cd két & mot di€m tng suit thu dugc

glé tri Cincrement-
Ung sudt kéo diit (Tension cut-off ) :

Trong mot trudng hop dic biét khu vuc tng suat kéo phat trién . Theo dudng bao
Coulomb thé hién trén hinh 21 diéu nay cho phép khi tng sudt cit ( ban kinh cta
vong tron Mohr ) dd nhé. Tuy nhién bé mit da't & gan nhitng dai dit sét xuit hién
nhitng v€t nit kéo .

Piéu nay cho thdy ring dit ciing bi ph4 hoai khi kéo thay cho &ng sudt cit. Quan hé
nay bao gébm trong phan tich Plaxis biing cdch chon tng suit cit . Trong trudng hop
ndy vong tron Mohr véi ting sudt Am khong cho phép . Khi lya chon tng sud't kéo dit
cho phép c6 thé nhip va cudng dd kéo . Md hinh Mohr-Coulomb va mo hinh d4t ciing
ttng suat kéo dit (tension cut-off) diing gi4 tri mic dinh ,va gi4 tri cudng do kéo bing
0
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Mohr-Coulomb
Generall Parametars Interfaces |

—3trength ~Femeshilty———

" Rigid i Neutral

& hanual 0 I

' Drain
Rinter: ID'E?D

—Feal interface thickness

Sinter ID.DDD m

| =i | ak | Cahcel | Help |

Figure 24 Soil and Interface material set window (Interfaces tab sheet)
Cuong do lop phan giéi (Interface strength (Riuter))

M6 hinh dan déo ding d€ mo td quan hé clia cdc 16p phin cich, s 4nh hudng 1in
nhau trong cu tric cia dat . Tiéu chudn Coulomb diing d€ phan biét giita quan hé
dan hdi va déo khi xdy ra chuyén vi nhd trong 16p phan gidi.

Trong giai doan dan hdi ¥ng suat cit t cho bdi

‘T ‘<Gntan(p,'+c,-
Va trong giai doan déo :

‘T ‘=Gntan(p,'+c,-
0 day ¢; : géc ma sat

c; - hé s0 cO két cta 16p phan gisi

G, : Ung sut

T : (tng suat cit cda I6p phan gidi .
Dbic trung cudng d6 clia I6p phan gidi lién quan vdi dic trung cudng do ctia 16p dat .
M&di dit liéu thi€t 14p lién quan 1am gidm hé s& cudng dd cha 16p phan gidi (Riuer).
Dic tinh cia 16p phan gidi dudc tinh tir ddc tinh cia dit lién quan dén dit liéu dugc
thi€t 1ap va lam gidm hé s& cudng do, 4p dung theo cong thifc :

Ci = Rinter Csoil

tan®; = Rinser tanQye; < tanQyoi
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Y= 0° for Riner < 1, otherwise y; = Yyois
Ngoai ra ng suit cit tiéu chuin cia Coulomb ,ing suit kéo dit tiéu chudin miéu td §
trén ciing dugc ap dung G 16p phan gidi .
Gn < G4 = Rinter Ot,s0il
G day : 6,50y cudng do kéo clia dat
Cudng d6 clia cic 16p phan gidi ciing c6 thé thi€t 1ap theo nhitng chon lya sau:

Cing :

Dung khi 16p phan gidi khong dnh hudng cudng do clia dat xung quanh . Vi du I16p
phan gidi md rong xung quanh géc clia cong trinh (xem hinh 11b) khong dugc ké dén
cho I16p phan gidi gitta d4t - cong trinh va khong 1am gidm dit trung cudng do cla dat
Nhitng 16p phan gidi nay nén thi€t 14p md hinh ciing (tuong Gng River = 1 ). K&t qua
dic trung 16p phan gidi gdm géc gidn nd ;, cling giong nhu thi€t 14p dic trung cla
dat ngoai trir hé s& Poisson's v;.

S6 tay (Manual ) :

Né&u cudng d6 16p phan gidi dugc thi€t 1ap trong sd tay , gid tri R, dudc nhdp vao tir
s6 tay . Thong thudng cho mo hinh thuc di't — cong trinh , 16p phan gii y&u va déo
hon 1a sy k&t hgp gifta cdc 16p dit, di€u nay nghia 13 gi4 tri cda R, nhd hon 1. Gid
tri phit hgp cho Riy., trong trudng hdp 16p phan gibi giita cdc loai dit va cdng trinh
trong di't c6 thé tim dugc trong sich . Trong trudng hdp thi€u thong tin chi ti€t c6 thé
gid thi€t Riner ldy bang 2/3 cho tuong tdc cdt-sét hoic bing 1/2 cho tuong tdc sét —
thép . Sy anh hudng & nhitng ndi bé tdng gd ghé thudng cho gi4 tri 16n hon . Gi4 tri
Rinter 160 thong thudng it st dung.
Khi 16p phan gi6i dan hdi thi ca hai khodng hd hoic sy chdng 1én nhau (lién quan dén
chuyén vi thing ddng trong 16p ) va su trugt (lién quan dén sy chuyén dong song
song giita cdc 16p ) c6 thé khong x4y ra .
D06 16n clia chuyén vi nay 1a :

Chuyén vi dan héi= 7t

E oed,i
Chuyén Vi trugt = il
Gi

o) day :
G; gia tri lyc cdt cia I6p phan giGi
Eoeqr : MOdun nén mot truc ctia 16p phan gidi
t; - Chiéu day 4o cda I6p phan gii
Luc cdt va modun nén dudc tinh bdi :
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1-v;
Eoeqi = 2G;j
d, Gij 1-2 i
Gi = Rinter2 Gsoil < Gsoil

Vi = 0.45
TUr phuong trinh néu hé s& dan hodi c6 gid tri thap thi chuyén vi dan hdi sé rit 16n .
Tuy nhién néu gi4 tri cia hé s6 dan hdi qud 16n thi md hinh s6 ctia diéu kién bién (ill-
conditioning) c6 hiéu qui . Hé s6 dd cting 1a chiéu day 4o . Gi4 tri nay dugc ty dong
chon dé dugc mot gid tri do cing thyc . Gid tri dd ctiing 4o c6 thé thay d6i bdi ngudi
st dung . Piéu nay dudc thuc hién trong properties sau khi double clicking an
interface (xem hinh 5).

D citng thuc ciia l6p phén gidi (Real interface thickness (Ginser))

Chiéu day thyc cda 16p phan gidi 8;uer,]a hé s& dic trung cho chi¢u day thuc cda ving
cit gilta cong trinh va dat . Gid tri 8;,,,chi quan trong khi I6p phan gidi dugc st dung
dé k&t hgp v6i md hinh dat citng . Md hinh thuc chiéu day cda 16p phan gidi biéu dién
trong mot don vi chiéu dai thudng khodng vai 1an kich thu6c hat trung binh . Hé s&
nay dugc st dung tinh todn sy thay doi ty s6 dd rdng trong 16p phin gisi cho su nd
hdng trong cut-off option .

Hé s6 truong nd (dilatancy cut-off ) trong 16p phan giGi 12 rat quan trong dé tinh toan
ding kha niing cit ciia coc .

H¢ s6'thd@m ctia I6p phan gidi (Interface permeability (k, and ky ))

Trong 16p phan giGi c6 khad ning thdm theo huéng vudng géc véi I6p phan gidi (k,)
va khd ning thim theo phuong doc (k,). Khd niing thim theo 16p phan gidi tao ra bdi
hé s6 tham cta 16p dat . Thay vi nhdp gid tri nay trong s6 tay , ngudi st dung c6 thé
chon giita ba gia tri ti€u chudn Neutral, Impermeable or Drain , sau khi chuong trinh tu
dong nhdp vao hé sé diing ciia I6p phdn gidi .

Co ldp (Neutral ) :
Dung chon Iya nay khi 16p phan gici khong cé nhitng 16p dit khdc . Vi du khi thém
16p phan giSi vio mot géc clia cong trinh , 16p phin gidi gitta dat va cong trinh khong

dugc tao ra thanh mot khdi . Lép phan gidi nay hinh thinh mot 16p ¢6 1ap , két qua
gid tri k,- 16n gap 100 1an kha ning thodt nuc clia di't va gid tri k- 12 zero.
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Khong thdm nuéc (Impermeable ):

Chon lya ndy dudc dung khi theo phudng vudng géc véi 16p phan gi6i bi han ché . Vi
du khi st dung mo6 hinh ddm cho tudng coc ban, bin thain dim hoan toan c6 thé thaim
nudc. PE tao mot tudng nude nhd , 16p phin gii xung quanh tudng khdng thodt nudc ,
k&t qua gid tri k, thdp biing 0.001 1An kha ning thAm clia dit va gid tri k,- 12 zero.

Thodt nuoc (Drain ):

Chon lyra nay dudc st dung nuéc tu do theo chiéu doc cda 16p phan gi6i . Vi du khi si¥

dung 16p phan gidi d€ mo phdng 16p dat thodt nudc , nhitng 16p nay phdi dugc thit

1ap cho thodt nuSc . K&t qua gid tri k,- bing 100 1an hé s6 thoat nudc trong dat va gid

tri k- cling bing 100 1an hé s& thodt nudc trong dat

Khi hé s8 thodt nudc theo phuong ngang k, va hé s6 thoat nudc theo phudng ding , k,

clia dat 1a khdc nhau thi khd ning thoat nu6c lién quan t6i k, va k, theo cdch sau :

- Né&u 16p phan giéi c6 mot géc dinh huéng nim gitta —45° va 45° hdp véi truc x ,thi
16p phan gi6i dugc xem 132 nim ngang . Trong trudng hgp nay k, lién quan dén
kyva kslién quan dén k,.

- N&u 16p phan gidi c6 géc dinh huéng niim gitta 45° va 135° thi 16p phan gidi dugc
xem nhu thing ding . Trong trudng hgp nay k, lién quan dén k,va klién quan
dén k,

Thuc t&€ qua 16p phan gidi khong nhitng chi x4c dinh kh3 niing thAm clia 16p phan gi6i

ma con xdc dinh dugc chiéu day thuc .Theo dinh ludt Darcy's dic biét qud trinh d& tai

(¢) va tdng qué trinh d& tii (Q) vudng géc vdi 16p phan gidi (ki hiéu n) va theo

phuong doc ( ki hiéu s+ c6 thé theo cong thic sau ) :

Ah
Qn:knT QnZQHl

|

dh
QS:ksE QS:qS ti

0 day :

h .chiéu cao cot nudc ngﬁm
1: chiéu dai 16p phan giGi
t; : chiéu day thuc

5.3 Thiét Igp dit lieu cho dam

DAm trong Plaxis thuc t& 12 mot tim phing c6 thé phan biét trong quan hé dan hdi va
phi tuyén .
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Plate properties
Material sek Propetties
Identification: |Lessn:|n Z - Diaphragm wall E4 7.500E+06 kMjm

Material bype: |Ela5tic j EI: 1.OODE+06  fepyméjm
d: 1.265 m

Comments " lillil.lill:ll:l Kngfmim
ui 0,000
M Kim/m
NI:I . kN,I'ITl

Rayleighc. :  |0.000

Rayleigh . |0.000

Ol | Cancel | Help |

Ddc trung vé dj ciing (Stiffness properties)

Cho quan hé d9 cting dan hdi doc truc EA , va dd ciing uén EI dic trung cho loai vat
liéu . Cho c4 hai mo hinh d6i xing doc truc va phing gid tri EA va EI lién quan t&i do
ciing trén mot don vi chiéu rong clia tAim phiang . Tuy nhién do ciing doc truc EA dudc
tinh b&i Iyc mét vudng trén mot don vi chiéu rong . Tir hé s& EI vaEA tuong dudng véi
chiéu day (d.,) va khdi lugng clda dam (w) dudc ty dong tinh todn tif phuong trinh :

El
d,,= 12—
“ EA

Mo hinh dim trong Plaxis st dung 1y thuy&ét dim Mindlin nhu dugc miéu ta trong
phan 2. B0 ciing cit (Shear stiffness ) cia dim dugc xdc dinh tir :

5EA 5 E (degelm)
12 (1+v) 2 (1+v)
Piéu nay ham y ring do clng cit dudc xdc dinh tir viéc gid dinh dAm c6 mit cit hinh
chit nhat . Trong trudng hgp nay mo hinh tudng dat s€ lam cong di sy bi€n dang cia
luc cit .Tuy nhién trong trudng hgp nhitng phan t& nghién clia thép nhu 13 tudng coc
ban , tinh todn sy bi€n dang clia luc cit c6 thé rat 16n . Piéu nay c6 thé dugce ki€m tra
bing cdch xem xét gid tri cla d,,. Cho mit cit nghién ctia phan t& thép d,, it nhat la
10 14n, nhd hon chiéu dai cia dAm dé€ chic ring bi€n dang clia luc cit 1a khong dang
k€ .

Do ciing cit

He 56 Poisson
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Ngoai thong s& dd citng néu trén con yéu cau hé sd Poisson v, cho nhitng két cau lién
quan huéng udn phing (nhu tudng coc ban va mot so loai k&t cAu thép).

Hé s Poisson thudng 1a zero . Cho nhitng loai k&t cau c¢6 khdi lugng 16n , nhu tudng
bé tong , gia tri thyc cia hé sd Poisson nhap vao 1a 0.15.

Khi Plaxis xem 12 tim bing (hai phuong )hon 13 dAm (mot phuong ) gid tri cia hé s6
Poisson gdm do cting udn cda dam nhu sau :

Gia tri d§ citng udn nhip vao : EIl
Gid tri d6 cting uén thu dugc : 1E'V
Anh huong do ciing clia hé s Poisson giy bdi ting sud't trong tAm phing (c.,).

2

Khoi lugng Weight

Vat liéu thi€t 1ap cho dam dic biét 1a khoi lvgng ma dudgc nhap vao nhu lyc trén mot
don vi dién tich . Trong lugng clia cdng trinh vé nguyén 1y thu dudc bing cdch nhan
trong lugng riéng vSi chiéu day cia tAm ban . Chd y ring md hinh phan t& hitu han
cia dim dugc dit chdng 1én lién tuc va do d6 gbi 1én di't . PE c6 thé tinh toin chinh
xdc tong khdi lugng clia dd't va cdng trinh trong md hinh , khdi lugng riéng clia dat
dugc trir tir khoi lugng riéng cla vat liéu ban . Khdi lugng clia tudng coc ban (luc trén
mot don vi dién tich ) thudng dudc cung cip bdi nha sdn xuit . Gid tri nay c6 thé dua
truc tiép khi tudng coc ban thudng it lién quan dén thé tich .

Khéi lugng cda dam hoat dong ciing véi khdi lugng clia da't bdi tinh todn thong s6
2Mweight

Thong so cuong do déo (plasticity)

Tinh déo dugc 14y tf mdmen udn cuc dai M,. Ngoai mdnem udn cyc dai cd ¢6 luc doc
truc gidi han N,.Luc doc truc cuc dai N, dudc tinh todn to mdnem uon dua trén hinh
dang ctia dim . Gi4 tri ndy ngudi st dung khong thé thay d6i . Su k&t hgp clia mdmen
udn va lvc doc truc phd hdng bé mit dudc cho bdi hinh 25. Trén hinh chi ra ring
momen gidi han c6 thé x4y ra trong dim do dnh hudng lvc doc truc .

Né&u loai vat liéu 12 dan hdi (thi€t 14p gi4 tri mit dinh ), cd hai mémen cuc dai va luc
doc truc cho bdi gid tri mdc dinh 1.10" don Vi.

Mémen udn va gié tri doc truc dugc tinh todn & mot di€m tng suit trén phan tf dAm
(xem hinh 3.6). N&€u M, or N,vudt qud ng sudt thi dugc phan phoi lai theo ly thuyét
déo d€ hoan tit mdmen cuc dai .

K&t qua nay sé& khong thay d6i bi€n dang . Momen udn va luc doc truc xuit ra tai vi
tri niit doi héi ngoai suy gid tri tai di€m tng sudt Do d6 tai diém ng sudt cda phan ti
trong dam gid tri mdmen tai ndt khong vugt qua M,
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Figure 25 Combinations of maximum bending moment and axial force
5.4 Thiét ldp ddt trung vdt liéu ciia vdi dia ky thudt

Vai dia k§ thuat 13 loai phan tif dan déo dai dién cho loai tim sdi phing . Pic tinh
cla vai dia k§ thuat do citng dan hdi doc truc EA nhip vao luc don vi trén mot don vi
chiéu rong . Po6 citng doc truc EA c6 thé dinh nghia bdi hé s6 mddun cda vai dia ky
thuat nhan véi chiéu day clia tAm . Vai dia k§ thuat khong thé chiu dugc luc nén

5.5 Thiét lgp dit lieu vt lieu neo

Vit liéu neo c6 thé chita dic trung neo tlf nit t6i nit (of node-to-node anchors )ciing
nhu neo mot dau ngam (fixed-end anchors ). Trong ca hai trudng hdp neo ciing chi 12
mdt phin tif 10 xo . Pic tinh chinh clia neo 1a dd ciing doc truc EA trén neo khong
phai 12 trén mot don vi chiéu rong trén tim phing . P€ tinh dugc dd ciing tuong duong
trén mot don vi chiéu rong phdi nhap vao khodng cich Lo. N&u loai vat liu 1a dan
hdi déo, mdmen cyc dai trong neo F., c6 thé nhip vao (ciing trén neo ) .Ciing tudng
tu cach trén cho dd ciing luc neo la cuc dai dugc chia thanh tirng khodng trong mit
phing d€ c6 thé thu dudc chinh xdc lyc cuc dai trong bién dang phing . N&u loai vat
liéu 12 dan hodi (mic dinh ) ,gid tri luc cuc dai nhan véi 1.10°.

Neo ciing c6 thé tao ng suit trudc trong tinh todn cong trinh .Ciing nhu tinh todn luc
ing suat trudc cho mot sd tinh todn phase c6 thé truc ti€p cho bdi cita s dic trung
ctiia neo .

Luc tng suit trudc khdong dudc xem xét cho dic trung vat liéu va do dé khong gdm dit
li€u neo .

5.6 Thiét lgp dit ligu thanh phdn hinh hoc
Sau khi tao ra tit cd cdc loai vat liéu cla 16p dat va két ciu ,du liéu dugc phan chia

t6i cdc thanh phan twong ng . Piéu nay dudc thyc hién bing nhiéu cich khic nhau .
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C4ch thtt nhat md cita s6 material sets, dif liéu tao ra thé hién dudi dang cdy thu muc .
Vat liéu thi€t 14p bing cdch kéo t6i ving vé& ( chon va nhan nit trdi chudt ) va tha 1én
thanh phin mong mudn . Vit liéu dugc thi€t 14p cé gid tri hay khong khi xud't hién
hinh dang sgi1 téc (cursor) .

Chd y vat liéu dugc thi€t 1ap khong thé kéo (dragged )tryc tiép tir dit liéu tdng thé
(global data )

Céch tht hai nhap chudt hai 1an (double click ) thinh phan mong mudn .K&t qua xuit
hién mot cita s6 dic trung vat liéu ma vat liéu di dugc thi€t 1ap . N&u vat liéu chua
dudc gin thi trong hop vat li€u s€ hi€én thi <Unassigned>. Khi clicking 1&€n nut
<Change> xuAt hién mot ciia s6 vat liéu ma nhitng dic trung vat liéu c6 thé dugc lua
chon . Vat liéu thi€t 1ap c6 thé kéo (dragged) tir cAy thu muc dif liéu va tha (dropped)
trén cita sd dic trung . Sau khi chon lya xong vat liéu thich hgp c6 thé phan chia tdi
chon Iva cdc thanh phan hinh hoc biing cdch nhap chuot vio <Apply> trong cita s6 vt
liéu thi€t 14p . Trong trudng hgp nay cita s6 vat liéu vin md. Khi nhap chuodt vao niit
<OK> thay th& , vat liéu thi€t 14p cling hd trg tao ciu thanh hinh hoc va mot cita s
vat liéu thi€t 1ap déng lai .

Céch tht ba, di chuyén diu nhdy (cursor) t6i geometry component vi nhap nit phai
chudt . Thong qua cursor ( properties) cé thé€ lya chon c4u thanh hinh hoc mong
mudn . K&t qui cita s6 dic tinh vat liéu xuat hién . Tir diy c6 thé chon Iya nhitng
dic trung vat liéu gidng nhu cdch hai .

5.7 Tao luoi (mesh generation) :

Pé€ thuc hién tinh todn cdc phan tf hitu han , md hinh dugc chia thanh cdc phin ti¥ .
MJi thanh phin cda phan tif hitu han dugc goi 1a ludi phan ti hitu han . Mot phan tif
co bdn c6 6 nit phan tif tam gidc va 15 phan tif nit tam gidc nhu dugc mo ta trong 2.2
Ngoai nhitng phan tif ndy c6 nhitng quan hé cAu tric dic biét nhu dugc md ta tir 3.2
t6i 3.7 . Plaxis tao ludi ty dong cho ta't ci cdc phan tir .

Viéc tao ra lu6i dic biét tao ra lu6i tam gidc dugc phat trién bdi Sepra . Sy phét sinh
cla Iu6i dya trén nguyén Iy tam gidc ma két qua khong tao 1u6i trong két cau . Nhitng
lui nay trong rat 1on xdn , nhung thudng dung phuong phidp s6 d€ tao ludi tot hon
nhirng Iu6i thong thudng .

Doi héi nhap vao cho viéc tao ra ludi 12 md hinh hinh hoc clia di€ém , dudng va viing
ma gin nhitng dudng dudc ty dong tao ra trong qud trinh tao ra md hinh hinh hoc
Mb hinh dudng va di€m ciing thudng ding cho nhitng vi tri 4nh hudng va su phan
phdi cho cdc phin ti¥ .

Viéc tao lugi bat ddu bing cach nhap chudt vio nit mesh generation trong thanh tool
bar hoic bing cdch chon Generate tit menu Mesh, viéc tao lu6i dugc thuc hién truc
ti€p sau khi chon Iya tit menu Mesh sub-menu.
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Sau khi chuong trinh xuit tao ra Iu6i va bat dau hién thi phan chia nhitng manh nhé .
Mic du nhitng phin t& clia 16p phan gidi cé chiéu day bing 0, 16p phin gidi dudc
chia ludi vé véi nhitng chiéu day xdc dinh d€ thé hién su két ndi giita cdc phan tf
trong 16p . Piéu nay goi la sy lién k&t cdc manh nhd va diéu ndy dudc xem 12 nguyén
tic trong chon lya xuitra ( xem 8.4).

5.7.1 D¢ tho tong thé (global coarseness) :

Trong qué trinh tao ludi doi hdi hé s6 tao ludi dic trung cho kich thudc trung binh cia
phin tif .. Trong plaxis hé s6 ndy dudc tinh todn tir kich thu6c hinh hoc bén ngoai
Xmine Xmaxs Ymins Ymax ) VA d0 thd tdng thé dugc thiét 1ap nhu dudc x4c dinh trong Mesh
sub-menu:

le
Nc

_ \/( Xmax ~ Xmin) ( Y max ymin)

Sy phan biét ndy dua trén nim cAp do tho : rat tho, tho, trung binh ,nhd va rit nhd .
Gid tri mic dinh dudc thi€t 1ap dugc thi€t 1ap cho dd thd. Kich thudc trung binh cia
phan tf va s& phan tif tao ra phu thudc vao dd thd thi€t 1ap . Mic d6 thoé dugc cho nhu

sau :

RAtthd :  khodng 50 phan ti n. =25
Tho : khodng 100 phan tir ne =50
Trung binh : khodng 250 phan ti n. = 100
Nhd :  khodng 500 phan tir n. =200
R4Atnhd :  khodng 1000 phan tir ne = 400

Do chinh xdc cla cdc phan tif phu thudc vio dd chinh xdc hinh hoc vd dd chinh xéc
thi€t 1p cudi ciing . S6 lugng phan tif khong dnh hudng bdi loai thong s& phan tit khi
thi€t 1ap . Chd y khi tao 1u6i gdm 15 nit phan ti cho d6 min hon va do d6 cho k&t qua
chinh xdc hon chia lugi 6 phan tif nit . N6i cach khdc st dung 15 nit phin ti t6n
nhiéu thdi gian hon sit dung 6 nit phan ti .

5.6.2 Su finh lugt tong thé (global refinement)
Mot phin tir dudce chia ludi c6 thé dugc tinh lugt bing cdch chon Refine global tit
Mesh sub-menu. Khi Ira chon hé s6 @6 tho tdng thé gia ting 1én mot cap (vi du tir thd

t6i trung binh ) va luéi dudc ph4t sinh tryc tiép .

5.6.3 Do tho cuc bo (local coarseness)
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Trong dién tich ma @ng suat tap trung hoic bi€n dang 16n di dugc mong dgi sé& chia
nhiéu 1u6i phan t& hon, & nhitng viing khéc c6 thé khong ddi hdi chia 1u6i phan ti . O
nhitng trang thdi thudng x4y ra khi mo hinh hinh hoc bao gdm canh , géc hoic ciu
tric cda cong trinh . Trong nhitng trudng hgp nay Plaxis st dung hé s& do tho dia
phuong d€ thém vao hé sd do thod tdng thé . Hé s6 do thd dia phuong 1a hé s kich
thudc dia phuong clia phan ti ma dugc chia trong mot di€m cda mo hinh . Hé s6 nay
bi€u thi mdi lién quan kich thuSc clia phin ti véi kich thuSe trung binh ,x4c dinh bai
hé s6 do thod tong thé . Hé s6 klch thuSc clia phin tif mac dinh 12 1.0 cho tit ci cdc
di€ém . P€ c6 thé gidm dugc chiéu dai cia mot phin tf thinh mot niva kich thudc trung
binh ctia phan tif thi hé s6 kich thuéc dia phuong 12 0.5.

Hé s& kich thu6c clia phin tif ¢6 thé thay ddi bing cdch nhap dip vio di€m tuong Gng
Khi nhip dip vio mo hinh dudng mot hé s§ kich thudc dia phuong cho cd di€m va
dudng 12 dong thdi . Gi4 tri nim trong khodng 0.2 t6i 5.0 12 chdp nhan .

5.6.4 Tinh luot cuc bo ( local refinement)

Dé€ thay thé€ hé sd kich thudc cuc bo clia phin ti , sy tinh lugt cuc bo ¢ thé dude cho
bdi viéc chon lya 16p ,dudng hodc di€m va chon lya tinh lugt cuc bd tit Mesh sub-
menu.

Khi chon lya mot hodc nhiéu 16p , Mesh sub-menu cho phép chon lya 16p . Tuong tu
khi chon mdt hoic nhiéu dudng Mesh sub-menu cung cAp duong chon lya . Khi chon
mot hoic nhiéu diém nhitng di€m xung quanh sé& c6 gi4 tri.

St dung chon Iya 1an dau s& cho mdt hé s6 kich thudc cuc bd 12 0.5 cho tit ci nhitng
di€m chon Iya hodc nhitng diém bao gdm trong 16p chon hoic dudng .

Lap lai viéc st dung tinh lugc cuc bo sé& cho k&t qud hé so kich thude cuc bd ma hé s6
hién hanh chi bing mdt nita . Tuy nhién gia tri 16n nhat va nhd nhat gidi han trong
khodang 0.2 tGi 0.5 . Sau khi chon lya mot trong nhitng tinh lugc cuc bd Iudi s€ truc
ti€p phdt sinh .

5.6.5 Nhitng chi dén khi thuc hié¢n tao luGi ( adviced mesh generation practice )

DPé€ c6 thé thyc hién tinh todn cdc phan t& hitu han dudc hiéu qua qud trinh phan tich
dudc thyc hién st dung lu6i tho . Qud trinh phan tich nay c6 thé ding d€ ki€m tra mo
hinh 1a dd 16n hay khong va xem nhitng noi ¢ng suit tap trung va do vong I6n xay ra .
Nhitng thong tin nay diing d€ tao ra phan ti thich hgp .

D€ tao ra 1u6i phan tif chi ti€t , viéc chon Iya ban ddu phai thich hdp d6 tho tdng thé
tit Mesh sub-menu . Ngoai ra khi tinh lugt cuc bd mong mudn dugc bit dau chon 16p
,chon dudng , va chon di€m . N&u mudn nhitng di€m cé thé cho tryc tiép hé sd kich
thudc phan ti¥ cuc bo .
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7. Diéu kién ban ddu ( initial conditions)

Mot mo hinh dudc tao ra va phdt sinh Iu6i phin ti¥, trang thdi ng sudt ban diau va
trang thdi ban dau 13 danh nghia . Piéu nay dugc thuc hién trong diéu kién ban dau
mot phﬁn ctia chuong trinh nhép . Dbiéu kién ban diu ton tai hai md hinh khic nhau :
md hinh mot cho 4p luc nudc ban diu , mo hinh hai xdc dinh hinh dang hinh hoc ban
diu va phat sinh 4nh hudng ¢ng sut ban diu .

Su hoat dong gifta hai md hinh dugc thuc hién bing cdch md trén thanh tool bar .
Piéu kién ban diu cho phép trd lai md hinh nhung diéu nay sé& khong thuc hién dugc
khi mot s6 thong tin ban dau bi thi€u .

8. Piéu kién dp luc nudc ( water conditions )

|6!| Plaxis phan tich sy ﬁflh huéng tGng suit d€ phan bi/ét 10

rang gitta 4p luc 16 rong chd dong pucrive V2 Ung sudt o'
Trong trudng hgp phan biét 4p Ivc nudc 16 rdng chi dong dugce thuc hién giita trang
thdi dp lyc 10 rdng tinh pyeady, va dp luc nuGe 16 rOng t6i han , peycess:

Pactive = Psteady + Pexcess
Ap luc nude téi han 1a dp luc nuGc xay ra do tai trong cia I6p ma nhitng loai vt liéu
ndy c6 quan hé v6i vat liéu da thi€t 1ap dic biét khi khong thodt nudc . Trong tinh
toan dan hdi ,dp lyc 16 réng tdi han chi c6 thé tao ra trong 16p khong thodt nudc .
Phan tich su ¢d k&t c6 thé dung d€ tinh todn sy phu thudc thdi gian cta 4p luc 16 rdng
t6i han . Trong trudng hgp tinh todn nay su phdt trién cda ap luc 16 rdng tdi han dudc
xdc dinh bdi hé s& thAm hon 12 quan hé loai vat liéu .
Ap lyc 16 rdng trang thai tinh (Steady-state ) 12 4p 16 rdng ma dic trung cho trang thdi
tinh thuy luc . Nhu trang thdi thu dudc khi diéu kién 4p Ivc nudc bén ngoai 16n hon
hoic it hon 4p lvc khdng d6i dai han . P& nghién cttu trang thai tinh khong cin thiét
12 4p luc 16 rong ,ban than trang thdi tinh 1a can bing ( nhu 1a dudng ndm ngang ) khi
trang thdi ma 4p luc nudc ngdm x4y ra hién tuong thim ciing c6 thé din dén thiét 1ap
trang thainay .
Ap luc nude 16 rdng tinh va 4p luc nudc bén ngoai c6 thé dudce phat sinh trong mo
hinh diéu kién 4p luc nudc . Ap luc nudc c6 thé dé dang phat sinh dua trén dudng
muc nuc . Sy chon lya 4p luc nuSc 16 rdng c6 thé phat sinh biing cdch tinh todn 4p
luc nu6c ngdm . Poi hdi sau cling cla gia tri nhap vao 1a diéu kién bién .
Diéu kién 4p luc nu6c c6 thé diéu khién trong ti€n trinh (skipped in projects) ma né
khong bao gdm 4p luc nu6c . Trong trudng hdp nay dudng gi€ng nuSc dugc 14y bén
trén ctia mo6 hinh va tat cd 4p luc nudc 16 rdng va 4p luc nudc bé ngoai ldy bing 0

8.1 Trong luong nudc (water weight)
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Trong cdng trinh gdm 4p luc nude 16 réng , trong ludng nudc nhap vao la cin thiét dé
phan biét gitta 4nh hudng tng suat va dp luc nudc 10 rdng . Trong thuc hanh khi muc
nuéc ngadm hoic phan tich su ¢d k&t dudc xem xét khi nhiap vao khdi lugng nuée 1a
quan trong . Ngugc lai s& x4y ra 16i .

Khi dua vao mo hinh diéu kién vé dp luc nuSc 1an dau ,mot cita s& xudt hién dé€ nhap
vao kh&i lugng nude . Khdi lugng nude ciing c¢6 thé nhap vao bing cich chon Water
weight tt Geometry sub-menu . Mic dinh khéi lugng nuée 1a 10.0 (kN/m3 ).

8.2 Duong muc nudc ( phreatic lines )

Ap luc nudce 16 il rong va ap lyc nuc bén ngoai dudc tao ra trén dudng muc
nudc . Pudng mit nudc dai dién cho nhitng di€m ma & d6 4p luc nuc bing
0 . St dung dudng gi€ng nudc, 4p luc gia ting tuyén tinh theo chiéu siu cla nudc .
TruGc khi st dung dudng mit nudc ngudi st dung phdi nhdp vao ding trong lugng cia
nudc . Su' chon lya nhip vao dudng muc nudc cé thé duge chon lua tir Geometry sub-
menu hodic bing cdch nhidp vao nit twong ng trén thanh tool bar . Pudng muc nudc
nhip vao tuong ty nhu viéc tao ra ludi hinh hoc (xem 1)

Pudng myc nudc duge xdc dinh bdi hai hoic nhiéu di€ém . Pi€m nhap vao khong han
ch€ .Piém va dudng dugc thém vio trong mo hinh nhung s& khong 4nh hudng tdi mo
hinh . Su cit ngang clia dudng muc nudc va sy ton tai 1u6i hinh hoc khong dude dua
vao trong mo hinh diém .

Né&u dudng muc nude khong bao phd toan bd mo hinh ,dudngmuc nude duge xem 1a
dudng nim ngang kéo dai tir di€m bén trdi tdi trir vo cling va tir diém bén phai t&i
cong vo cling .Ap luc 16 rdng bing khong khi dudng myc nuéc nim trén ,4p luc nude
phan bd theo qui luat thuy tinh khi dudng muc nuéc nim dudi . Ap luc nude thuc su
hinh thanh sau khi chon lya Generate water pressures (xem 8.4)

Duong muc nuéc chung (General phreatic line)

Néu khong Iva chon I6p va vé dudng muc nude thi dudng muc nude nay dude xem la
dudng muc nuéc chung . Mic dinh dudng muc nuéc chung nim dudi ddy mo hinh khi
nhap vao dudng muc nudc méi sé thay thé dudng muyc nuéc chung cii . Pudng muc
nuéc chung duge dung nhu mo hinh phan bd 4p luc thdy tinh cho toan bo mo hinh .
Mic dinh gid tri dudng mit nuéc chung cho tit ca cdc 16p .

Né&u dudng muc nudc bén ngoai mo hinh va tuong tng dién kién bién 13 tu do,4p luc
nudc bén ngoai s€ duva trén dudng nay . Chuong trinh tinh todn xem 4p luc nudc bén
ngoai nhu 1a tdi trong va dugc tinh cling vdi trong lugng clia dat va 4p luc 16 rdng bdi
hé s& ZMweight . Ap Iyc nudc bén ngoai dugc tinh todn nhu 12 4p luc nudc can bing
va dat dudc qua md hinh diéu kién bién . Tuy nhién né&u thong qua dudng myc nudc
diéu kién bién cia mo hinh khong tdn tai mo hinh diém ,4p lyc nuSc bén ngoai
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khong thé tinh todn chinh x4c (xem hinh 26) . Diéu nay bdi vi gia tri 4p lyc nuéc bén
ngoai chi dinh nghia trong hai di€m cudi clia dudng ludi 4p lyc cé thé theo nhitng
dudng tuyé€n . Tuy nhién d€ tinh todn 4p luc nuSc bén ngoai chinh xdc ,dudng muc
nudc chung chi qua diéu kién bién ton tai & md hinh diém . Piéu kién bién nay dugc
hinh thanh khi tao ra mé hinh .

Né&u can thém vao nhitng diém d€ tao cho mot dich nay § diéu kién bién

——— [

— 4 14

inaccurate accurate

> —

Figure 26 Inaccurate and accurate modelling of external water pressures
Dinh nghia duong muc nudc cho lép (User-defined phreatic line per cluster)

D& cho phép 4dp luc nuSc phan phdi khong lién tuc ,mdi 16p phdi phan thanh mot
dudng muc nudc . Pudng myc nudc cé thé nhap vio trude tién bing cach chon 16p c6
dudng muc nudc phan cdch va rdi chon Phreatic line tir thanh tool bar hodc tir
Geometry sub-menu va nhip vio dudng muc nudc trong khi 16p nay van con chon .
Khi chon nhiéu 16p clng lic (bing cdch gitt Shift va phim mii tén xudng ) va nhap
vao dudng muc nuSc duge dinh nghia, dudng nay dugc 4p 4p dung cho tat ca cdc 16p
da chon . Nhitng 16p khong c6 dudng muc nudc dinh nghia van giit dudng muc nude
chung . P& xdc dinh dudng muc nudc theo 16p dugc chic chin cé thé chon 16p va
dudng myc nuSc chuyén sé& chuyén thinh mau dé. N&€u dudng myc nuéc khong khdng
chuyén thanh mau dé thi phdi chon Interpolate &€ chon cho 16p (xem phia dudi ).

Sau khi nhap hai 1an trén 16p c¢6 dp luc nudc mdt cita s6 xuat hién chi ra nhitng thong
s6 clia 16p diéu nay c6 nghia 13 nit radio dung dé€ dinh nghia dudng muc nudc dugc
hd trd t6i 16p hodc dudng myc nudc chung . N&u dudng muc nudc bi 16i bdi phan hd
trd t&i 16p, né c6 thé 1ap lai dudng muc nudc chung bing cich chon lya dudng muc
nudc chung trong cita sd nay . Khi c¢6 k&t qua ,dudng muc nuSc dinh nghia s& bi xo4 .
Cita s6 thé hién ba chon lua dugc gai thich trong phan k& ti€p .

Ap luc nuéc 16 réng thém vao ti I6p hodc duong ké cdn (Interpolation of pore
pressures from adjacent clusters or lines)

Ngoai dudng myc nudc chung hoic dudng muc nudc dinh nghia sy chon lua cé thé
dugc chon cho 16p sau khi nhap hai 1an vio 16p d6, ciing cé thé chon tir Interpolate
from adjacent clusters or lines . Vi du cho chon lya ndy dung né€u 16p tuong ddi khong
thAm va niim giita hai 16p thAim dugc vdi sy khdc nhau clia myc nude ngdm . Ap luc
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nude 16 rdng phan phoi trong 16p tuong ddi it thAim s& khong cé 4p luc thiy tinh , vi
th€ né khong thé xdc dinh dudng muc nudc . Viéc chon lva trong Interpolate from
adjacent clusters or lines 4p luc 15 rong trong 16p dé dudc ndi suy tuyén tinh theo
phuong dirng ,bit ddu tir gid tri & ddy clia 16p phia trén va két thic gid tri & dinh cla
16p bén dudi . Viéc ndi suy c6 thé dugc dung lip lai trong hai hoac nhiéu 16p k& ti€p
(& phia trén cda mdi 16p khdc nhau ) .Trong trudng hop dé gia tri bit ddu ndi suy cho
phuong ditng cla 4p luc 16 rdng khong tim thdy, sau d6 di€m bit dau s& dua trén
dudng myc nudc chung .

Ngoai gia tri trong nhitng 16p phia trén hodc phia duéGi cia 16p, & d6 dp luc dudc ndi
suy tf : C6 thé tryc tiép tir dudng myc nudc ngdm & nhitng dudng hinh hoc cho muc
dich ndi suy. Piéu nay ciing c6 thé thuc hién bing cdch nhap dip vao dudng ludi
tuong ng . K&t qua, mot cita s6 myc nuéc ngdm xuat hién thod man muc nudc ngadm
& hai diém clia dudng c6 thé dudc dwa vao . Khi dua vao dp luc nuSc ngdm & mot
di€m chuong trinh s& hién thi 4p lyc 16 réng tuong tng (dp lyc 16 réng = trong lugng
nudc x chiéu cao myc nu6c ngdm). N&u cho nhitng 16p lién ké thi ndi suy tir nhitng 16p
ké nhau hoic dudng (Interpolate from adjacent clusters or lines) dugc chon . Viéc ndi
suy sé& bat dau tir 4p luc 16 rdng trén dudng hon tir gia tri 4p luc 18 rdng gifta hai 16p
ké nhau . Néi cdch khdc su ndi suy s& chi€m uu thé€ cho k&t qui cudi cling nhap vao
4p luc 16 rdng trong 1u6i hinh hoc vugt qua dp luc 16 réng gitta cac 16p 1an can . Nhip
vao 4p lyc 18 réng trong nhitng dudng hinh hoc cé thé x6a bing cich chon dudng
tuong Gng va nhan phim <Del> trén ban phim .

Chi y ring ndi suy 4p lyc 16 rong cho phuong ding khong cho theo phuong ngang .
Do d6 huéng nhdp vao cla dudng nudc ngdm theo phudng ditng s& khong cé 4dnh
hudng , cudi cung khi 4p luc 16 rdng dua trén dudng thyc t& .

8.3 Diéu kién bién cho tinh todn muc nudc ngdm

Ngoai 4p luc nu6c chung dua trén dudng 4p lvc nude thuc t& , 4p Iyc nudc ciing ¢ thé
dua trén tinh todn 4p Ivc nudc ngdm . Piéu nay doi héi nhdp vao diéu kién bién cla
muc nude ngadm . Nguyén 1y ton tai hai loai diéu kién bién : Qui dinh muc nudc ngim
va qui dinh vé dong chdy tdi diéu kién bién (A prescribed groundwater head and a
prescribed specific discharge normal to the boundary) . Sau ciing chi c¢6 thé theo 1y
thuy€&t dong chdy bing 0 dugc xem la bién déng .

Qui dinh muc nuéc ngam (Prescribed groundwater head)
Qui dinh nhip vao muc nudc ngdm tuong tu nhu nhitng dudng 4p luc 18 rdng . Sau khi

nhap hai 1in viao dudng di ton tai , mot cita s6 xudt hién ma muc nudc ngdm & hai
di€m ctia dudng c6 thé nhap vao .
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0 mot diém trén dudng muc nude nhap vao, chuong trinh s& hién thi 4p luc 15 rdng
tuong tng (dp luc = trong luong nude x chiéu cao cdt nude ). Biing cich nay c6 thé
qui dinh 4p luc nu6c bén trong va bén ngoai diéu kién bién .

Né&u muc nuéc ngdm duge qui dinh & bén ngoai bién, 4p luc nuéc bén ngoai phat sinh
cho bién d6 . Chudng trinh tinh todn phan phdi 4p luc nuéc bén ngoai nhu tdi trong
kéo va chiing dudc 14y cuing véi khdi lugng nuée va dp Iuc 10 réng .

Diéu kién bién déng (Closed flow boundary)

Piéu kién bién déng muc dich c6 thé dit & bién ctia md hinh d€ chic ring diéu kién
bién tir bén nay sang diéu kién bién bén kia khong x3y ra . Sy chon lya nay c6 thé
dudc chon biing cdch nhidp didp vao niit diéu kién bién déng (Closed flow boundary)
trén thanh tool bar hoic c6 thé chon tif Geometry sub-menu . Diéu kién déng nhap
vao tuong ty nhu tao ra Iudi hinh hoc . Tuy nhién diéu kién bién déng dugc dit chinh
xdc trén dudng hinh hoc § bién ciia md hinh .

Khi dudng bién dudc coi nhu 1a mot bién déng vain c6 khd ning qui dinh muc nude
ngim trén bién déng . Mic dii myc nu6c ngdm nay khdng ding tinh todn ban than ,
né dudc dung tinh todn dp lyc nude bén ngoai ma dugc 4p dung trong bat ky sau bién
dang .

Qud trinh thdm mdt (Seepage surfaces)

Nhitng vdn dé tir dudng tu do thuc t& c6 thé gdm thdm bé mit trén bién xudi dong
dudc chi ra trén hinh 27. Qu4 trinh thAm mit s& ludén xdy ra khi dudng thuc t€ cham
mot bién m& . Mit thAim khong tao thinh dong (tuong phdn véi dudngthuc t€) hodc
dudng ding th€ . N6 1a mot dudng ma myc nudc ngdm h bing véi cao trinh y (bing vi
tri theo phuong ding ). Piéu kién nay gia ting tir thuc t& 4p luc nu6c bing 0 trén mit
thAm ma c6 cling diéu kién ton tai trén bé miit thuc .

Piéu kién bién cho nudc phia trén chiéu cao h cin cAn bing véi vi tri ditng y dudc
mic dinh trong Plaxis . Khong can bi€t chinh xdc chié¢u dai clia mit thAm trude khi bit
diu tinh todn , khi c6 cuing diéu kién bién (h=y)c6 thé dung ci hai & trén va dudi
dudng thuc t& . Niit mé vdi h=y do d6 cé thé thod min cho tit c diéu kién bién noi
dudng nuéc trén khong dudc biét .

Viéc chon lya diéu kién bién trén dudng nuéc ngam & d6 ro rang dudng mit nudc
khong xay ra , né ciing c6 thé xap xi qui dinh diéu kién bién déng.
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i axis of symmetry

seepage surface

Figure 27 Flow through an embankment with indication of a seepage surface
Nhiing I6p khong hoat dpng trong tinh todn muc nudc ngdm

Trén nhitng 16p khong hoat ddng, md hinh hinh dang (xem 9.1)va thuc hi€n tinh todn
4p luc nudc ngdm cho trang thai d6,4p luc 16 réng trong 16p khdng hoat ddng va trén
diéu kién bién giita 16p hoat dong va khong hoat biing 0 . Khi thuc hién tinh todn muc
nudc ngam cho trang thai ban diu (hoic cho bat ky trang thdi khic ,xem 7.4), tit cd
nhirng 16p khdong hoat dong dugc xem hoan toan kho .

8.4 Ap luc nudc water pressure generation

Sau khi nhdp vao dudng nudc ngdm hodc nhip vao diéu kién bién cho tinh todn 16p
t 4 da't phia duéi ,c6 thé phat sinh 4p luc nu6c . Piéu nay ciing c6 thé thuc hién
-+ | bing cdch nhap dip vao niit 4p luc nudc (Generate water pressures ) trén

thanh tool bar hoic lwa chon 4p luc nudc tit Generate sub-menu. K&t qua,
xudt hién cita sd chi ra d4p luc nudc dude phat sinh dua trén dudng muc nudc ngim

ho#c bing cdch tinh todn I6p d4t phia dudi .

‘Yater pressure generation
Generate b
 Phreaticline
& Groundwater calculation (steady state) Change configuration... |
~Groundwater calculation

£ Standard settings

= Manual settings DEfitie:.

oK | Cancel | Help |

Figure.28 Water pressure generation window
Phdt sinh duong nuéc ngam (Generate by phreatic line)

Ph4t sinh dudng nuéc ngdm dua trén gid tri nhdp vao clia clia dudng nuéc ngadm phat
sinh , dudng nudc ngdm ngudi sit dung dinh nghia va nhitng chon Iya khic dugc miéu
ta trong 8.2 . Su phdt sinh nay nhanh va dé hiéu .
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Khi phdt sinh 4p Ivc nuSc dya trén dudng muc nudc ngim khi mot s6 16p dat khong
hoat dong trong moé hinh hinh dang (xem 9.1), khong c6 su tuong phan gitt 16p hoat
dong va 16p hoat dong . Piéu nay chic chin ring 4p luc 16 rdng phit sinh cho ci 16p
hoat dong va khong hoat dong . N&€u yéu ciu d€ loai 4p lvc nudc trong mot s6 16p loai
vat lidu trong loai vat liéu tuong Gng dugc thi€t 1ap khong nén cé dang t6 ong .

Tinh todn muc nuéc ngdm (Generate by groundwater calculation)

Sy phét sinh biing c4ch tinh todn 16p dit bén dudi dua trén tinh todn phan ti hitu han
,stt dung kh3 ning thAm cda 16p dat ,phdt sinh Iudi va diéu kién bién khi dua vio mo
hinh diéu kién nu6c . Sy phdt sinh nay k&t hdp nhiéu hon sy phat sinh bdi muc nude
ngiAm nhung rat it chi phoi .

Khi chon lya tinh todn cho mot s& 16p dat phia dudi khong hoat ddng c6 thé mé ta cho
16p d4't kho hoic mot phan khong hoat dong ctia mo hinh & d6 4p luc 16 rdng bing 0 .
Piéu nay c6 thé thuc hién bing ciach nhap vao niit <Change configuration> . K&t qua,
mot cita s& hinh dang hinh hoc xuét hién trong 16p khong hoat dong bing cich nhip
chudt vao n6é (xem 9.1) . Khi phét sinh 4p luc nuSc dua trén tinh todn dong nudc ngim
16p thi€t 1ap 4nh hudng dé€n luu lugng va phan phdi dp luc 16 rong .

Ap luc 16 rdng trong nhitng 16p khong thAim bing 0 va diéu kién bién giita nhitng 16p
hoat dong va khong hoat dong dudc xem 1a bién md . Ap luc 16 rdng trong nhitng 16p
dugc thiét 1ap vat liéu khong & dang x8p ciing dudc xem bing 0. Piéu kién bién cia
nhitng 16p khong x6p (Non-porous) dude mic dinh 1a bién déng .

Khi chon lya tinh todn nuSc ngdm can phai chon lua thiét 14p cdc thong s diéu khién
trinh tu 14p lai . Thong thudng s& dung tiéu chuin thi€t 1ap . Nhitng chi ti€t tinh todn
dong nudc ngdm xem phin 8.5

K&t qua phdt sinh cda 4p luc nudc

Sau khi phdt sinh 4p luc nuSc chuong trinh dau hién thi bi€u d6 4p lyc nudc va phat
sinh dudng nu6c ngdm . PE trd lai chuong trinh dau vao nhan vao niit < Update>

Ap luc nuSc ngdm c6 thé ding nhu dit liéu nhip cho phan tich bi€n dang . Ap luc
nudc khong hoat dong téi khi thuc sy dp dung d€ tinh todn . Su hoat hod cia ap luc
nudc dugc k&t hdp véi su hoat hod clia trong lugng lugng dit st dung hé s6 tong
trong luong (EMweight) . Nguyén 1y, Gng suit tai mot di€m trong phin ti bing 0 vdi
ap luc 15 rdng &n dinh dugc xem 13 khod ngudc lai ¥ng sut tai mot dié€m khac 0 4p luc
16 rdng dudc xem la u6t . Tuy nhién gid tri 4p luc 18 rdng xdc dinh dung trong dit &
trang thdai kho hodc dung trong u6t dudc dp dung trong tinh todn .

8.5 Tinh todn dong nudc ngam

Dia chit cong trinh thdng thudng cAn dé cip dén 4p luc 16 rdng va dong nuéc ngim
khi gidi quy&t van dé dia chiat. Pap dip 1a chd dé hé s6 thAim clia nudc ngdm . Tuong
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tv nhu hé s§ thAm xdy ra xung quanh tudng chidn véi nhitng hé s6 tng véimuc nude
ngim khdc nhau . Kh3 niing thim cda loai nay bi chi phdi bdi 4p luc 16 rdng ma né
phu thudc vao thdi gian . Tuy nhién 4p luc 16 rdng nay xem nhu 12 4p lyc tinh
Sy phan phdi tinh ctia 4p lyc 16 rdng trong tinh toin dong thim dugc xdc dinh bdi
di€u kién bién ,vé mo hinh kh3 ning thim clia cdc 16p dit khdc nhau . Chi tiét dudc
miéu td trong trong hé thdng nhitng phuong trinh nhitng van dé dong thaAm , tham
khdo dugc trinh bay trong s6 tay k§ thuat .
Tinh todn dong nuéc ngdm 13 van dé cé thé dung dé€ han ché hoic khong han ché
muc nuéc ngdm . Xdc dinh vi trf clia dudng nudc ngdm tu do két hop vé6i chiéu dai
clia bé mit thAim l12 mot trong nhitng thanh phin chinh gigi han tinh todn dong nudc
ngam . Trong trudng hgp ndy cin thi€t phai gidi quyét theo qui trinh 1ap . Tuy nhién
gidi quyé&t nhitng van dé han ch& qui trinh 14p 13 hoan toan khong cin thiét ,thu dudc
khi tryc ti€p gidi . Tuy nhién khi thuc hién tinh todn dong nudc ngim trong Plaxis
ngudi sit dung phai chon d€ thi€t 1ap hé s& diéu chinh qui trinh 1ap ,khi né khong ro
rang truc khi bi gi6i han hodc khong gidi han . Thong thudng st dung cong cu thiét
1ap cong cu chuidn ma thong thudng nhitng chi din gidi phdpthudng khdng chdp nhin .
Khi chon ngudi ding c6 thé diéu chinh nhitng hé s& .

Thiét 14p hé s6 diéu chinh tinh todn nuéc ngdm
Khi chon Iya thi€t 1ap diéu chinh trong cita sd phat sinh 4p luc nu6c va nhap vao nit <
Define>, mot cita s6 mdi md ra ma hién hinh thi€t 14p hé s6 tinh todn nudc ngim
dugc hién thi (xem hinh 29)

Manual settings [ x|
Talerated errar IEI.EHEI 3:
Dwerrelaxation : n.01a

Fermeahility ratio : n.0m

Fange transition zone : 0.784

il

Onsettransition zone 0.395

haximurm iterations

—
=
[==]

4k

Cancel |

Figure 29 Groundwater calculation control parameters window
Sai s0 :

Pay 12 mot sai s6 tong thé (tuong d6i ) trong cin bing khdi lugng nudc . Khi si
dung thi€t 1ap chuén . Sai s& thi€t 1ap 13 0.05 .

Hé sé giéi han phuc hdi (Over-relaxation):
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DPiy 12 mot hé sd trong qui trinh 1ap . Khi st dung thié€t 1ap chuin ,hé s6 gidi han thiét
lap 1a 1.2 . Chid y nén 14y hé s6 phuc hdi cao hon .Ly thuyét trén diéu kién bién 12
2.0.

Hé s6 thim :

D& c6 thé tinh todn vi tri dudngmyc nudc ngdm , hé s8 o (= hé s6 thaim )diing d€ phan
biét gitta khd niing thAim trang thdi bdo hoa va trang thdi di't kho . Trong trang thdi
dat bdo hoa hé s& thAm 12 12 mdt gid tri theo 1y thuyét tuong tng vdi vat lidu thi€t 1ap
Trong trang th4i di't kho hé s& thim bing o 1an hé s dd cho ( xem hinh 30)

Viung bié€n ddi trang thai :

Plaxis khong tinh todn sy bi€n d6i dot ngodt giita trang thdi di't bdo hoa va trang thdi
da't khod . Mot 1y do sd hoc 1a viing bién d8i cho phép . Viing bi€n ddi 1a chiéu rong
clia viing , dugc chi ra b&i hé s6 B trong hinh 30 . HAu hét gid tri  phu thudc vao 1uéi
chia . S& dung thi€t 14p chuin gid tri B thich hgp dudc tw dong tinh todn theo cong
thitc kinh nghiém .

1

B= 3 A/l 3 6-noded element
B= %«/A /12 15-noded element

O day A 1a dién tich phan ti 16n nhat

Viung bit ddu bién ddi :

Gi4 tri chuan clia viing bit diu bi€n ddi dudc chi ra trong hinh 3.30, dudgc 14y bing
0.5B . Gi4 tri nay thudng nhd hon tit cd nhitng di€m tGng suit kéo vdi dp luc 16 rdng
lam gidm hé sd thaAm ak. Do dé nhitng di€m nay dugc gidi thi€t nim bén trén muc
nudc ngim .

K r
dry soil . p | saturated soil
T [

| ]
I I
I I
I
8
r:—
: 1.0
I

i I
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Figure 30  Adjustment of the permeability between saturated and unsaturated zones
(K" = ratio of numerical permeability over saturated permeability)

Mot s& van dé theo trang thai 6n dinh ,nhitng viing dit hoan bdo hoa cé thé cé tng
suit kéo 16 réng . Piéu nay c6 thé x4y ra vi du nhu gin nhitng gi€ng bom hit . Mot
sO thi€t 1ap chuin clia qui trinh tinh todn md hinh dong nudc ngdm trong Plaxis khong
thé gidi quy&t van dé nhu tng sui't kéo trong dp luc 16 rdng dudc xem la nhitng viing
kho khong cé dong chay .

N&u muc nude ngdm & trén thap cho tng suit kéo trong 18 rdng qui dinh & nhitng nit
lugi ,dua trén nhitng nit thi€t 1ap chuin dugc gid thi€t nhitng vi tri mit nudc ngdm
trén . P& cho phép nhitng dong thudng xuyén trong viing di't c6 tng suit kéo 16 rdng ,
can phai thi€t 1ap hé s& thaim bing 1.0.

Vong ldp cuc dai (Maximum iterations ) :

Pua nhitng hé s& nay vao d€ hang ché& s6 vong lap dung trong tinh todn dong nudc
ngam . Khi st dungthi€t 14p chuin s& vong 1ap nhiéu nhat 1a 100 . Tuy nhién trong
trudng hgp nay s6 vong 1ap 16n nha't thu dudc tir bai gidi . chudng trinh ciing cho phép
gid tri 1&n t6i 999.

Gidi han (Limitations)

Mic du khdi niém di't bdo hoa cuc bd dudc sit dung trong qui trinh gidi 14p cho mit
nuéc ngam ty do, mo hinh dong nudc ngdm trong Plaxis khong thi€t k& cho dit hoan
toan bdo hoa . Sy phan tich dong trong dit hoan toan bdo hoa doi hdi c6 mdi quan hé
ké&t hop gitta di't thAim ,mic dd bdo hod,dp luc cing 16 rdng va diéu nay vudt ra ngoai
pham vi cia chudng trinh hién hanh .

8.6 Diéu ki¢n bién dong

Su phan tich _| c6 két bao gom diu kién bién khdng vudt qué 4p luc 18 rong
Mic dinh diéu kién bién ciia tit cA mo hinh 12 m3 diéu ndy c6é nghia ring
ap luc bing 0 § diéu kién bién . N6i cdch khic nudc khong thé chdy tu do ra ngoai
diéu kién bién .

Tuy nhién mot s& bién diéu kién nay khong ding , vi du diéu kién bién (ditng ) mo ta
dudng ddi xitng hodc néu bién ddy nim trong 16p khong thAm .Trong trudng hdp nay
khong c6 dong chdy ngang qua diéu kién bién . Nhitng trang thdi nay c6 thé st dung
diéu kién bién déng trén thanh tool bar hoic chon lya tudng tng tit Geometry sub-
menu. Nhdp vao bi€n déng ciing tuong ty nhu tao ra mdt dong déng (xem 8.3) .
Trang thdi ma & d6 tinh todn gia c6 di€u kién bién déng khdc dong bién déng, do d6
tao ra su khac bi€t gitta hai loai bi€n dong . Tuy nhi€én thong thudng khi tinh todn va
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phin tich gia ¢ c4 hai loai dong nuéc ngdm dugc thuc hién trén cdng trinh chic chin
,di€u kién bién déng c6 cing 4nh hudng . Khdng c6 khd ning vugt qua dp luc 16 rong
qui dinh khi phén tich gia c& diéu kién bién . P& c6 nhiéu thong tin trong phan tich gia
c6 xem s tay khoa hoc ky thuat .

9 Dang hinh hoc ban ddu (initial geometry configuration)

@0

Dang hinh hoc ban diu c6 kh4 ning loai b mo6 hinh khong hoat dong ban dau . Ngoai
ra dnh hudng Gng sudt c6 thé st dung hé s6 (Ko-procedure) phat sinh . Khi diéu kién
mo hinh nuéc 1a chii dong . Dang md hinh c6 thé dua vao bing cdach nhip niit phai
chudt d€ md ra thanh tool bar.

9.1 Thanh phédn khéng hoat dong ( deactivating geometry components )

Trong nhitng cong trinh két cdu dat dip dugc xdy dung md hinh chita mdt sd thanh
phan (16p, dim,vai dia k§ thuit,neo) ma ban dau khong hoat dong. Nhitng thanh phin
nay s& khong hoat dong trong md hinh dang ban dau . Mic dinh ti't ¢4 cdc thanh phan
ctia md hinh 13 hoat dong . Nhitng thang phin khong hoat dong biing cdch nhap chudt
vao thanh phan cia md hinh . Lép phan giSi ludn ludn hoat dong va khong hoat dong
cling vdi nhitng 16p di't k& can va c6 thé phan tich hoat dong

L6p khong hoat dong dugc vé trong dit c6 mau tring va cau tric clia 16p khdng hoat
dong c6 mau niu . Nhap lai mot 1an nita trén thanh phian khong hoat dong sé trd lai
hoat dOng .

Neo ciing c6 thé hoat dong néu di't va k&t cAu ma chiing lién k&t ciing hoat dong . Do
d6 ching ty dong tao ra nhitng 16p khong hoat dong bdi chuong trinh . N&u ti trong
hoic chuyén vi dan hdi trén mot phdn cia md hinh ma né hoat dong , va nhu vay diéu
ki€én nay s€ khong dugc dp dung trong qud trinh phan tich .

9.2 Thay déi dit li¢u vét ligu nhdp (changing material data sets )
Nhap diip vao 16p hodc k&t ciu trong mo hinh xui't hién mot cita s6 dic trung vat liéu
da thi€t 1dp ma cdc thanh phan c6 thé thay d6i . Chon lya nay khong dugc xem xét

trong di€u kién ban dau bdi vi vat liéu thi€t 14p ban diu truc ti€p nhap vao trong qué
trinh tao ra mo hinh . Chon lya nay rat hitu dung trong tinh todn

9.3 Ung sudt ban ddu initial stress generation (ky-procedure)
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i

Ung sud't ban dau trong 16p dit bao gdm khdi lugng vat liéu va lich s hinh thanh cia
né . Trang thdi ¢ng sudt ndy dic trung bdi dng sudt theo phuong ding G, lién quan
hé s6 4p luc ngang clia dit Ko (o0 = Ko Gy0).

Trong Plaxis (rng sudt ban dau c6 thé dugc phat sinh bdi viéc x4c dinh hé s6 K, hoic
tdi trong luc . Kha ning va gidi han clia hai phuong phdp dudc miéu ta trong phan phu
luc A. Su phdt sinh ng sui't ban diu dua trén gid tri Ky nhap vao cé thé lwa chon
bing cdch nhip vao &ng suit phdt sinh ban diu (Generate initial stresses) trén thanh
tool bar hoic ng suit ban diu tir Generate sub-menu. K&t qua xudt hién mot cita s6
Vv6i gid tri theo nhitng hé s6 khdc ,gid tri Ky c6 thé nhap vao (xem hinh 31). C6 nghia
mot s§ thong s6 dugc miéu ta trong cita s6 bén dudi .

K0-procedure E
Zhweight 1.000 2
Clustar Material  |OCR PP [ |
1 RAC A, A 0.455
2 M IN A R 0.455
3 MAC N &, RS 0577
4 S5-Creep |1.000 n.oao 0577
5 Hard Sail — [IN/A RIS 0.485
B Soft Sail 1.000 0.00o 05493
Cancel | |z} |

Figure 31 Initial stress generation window (Ko-procedure)

Téng trong lugng (EMweight:)

Tru6c khi nhdp vao gi4 tri trong bing gid tri clia tong khdi lugng cdc thong s da cho .
Céc thdong sd nay dit trung cho sy tuong quan cia trong lugng ma né dugc 4p dung .
Thong thudng gi4 tri mic dinh biing 1.0 1a chip nhan . Piéu nay ham ¥ ring toan bo
trong lugng dat 12 hoat dong . P& trd lai Ging sui't ban diu 12 biing 0, tdng khdi lugng
(ZMweight ) dudc 1ap bing 0 va tng suit ban dau phat sinh .

Lép (Cluster) :
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Cot dau tién hién thi s6 16p . Khi nhdp vao gid tri trong bing tuong &ng vdi 16p dudc
chi ra trong cita sd chinh trén man hinh nén . N&u can thiét di chuyén cita sd ng suit
ban dau tdi vi tri khdc d€ c6 thé xem dugc 16p .

Mob hinh Model:

Cot thit hai hién thi mo hinh vat liéu s& dung trong mot 16p cu thé ( Pan hdi = mo
hinh dan hoi , MC = mo hinh Mohr-Coulomb , HS = M6 hinh dit cung Hardening ,
SSC-Creep = M6 hinh tir bién clia dit mém , SS = M6 hinh dat y&u )

OCR and POP:

Cot thit ba va tht tu ding d€ nhip vao hé s6 c6 két trude (OCR) hoic 4p lyc phuc hdi
trudc (POP) . Mot trong hai gid tri ding d€ phat sinh 4p Iyc hé s6 c6 két truSc cho mo
hinh dat mém (tir bi€n ) . Khi st dung mod hinh vat li€u khac nhip vao gia tri OCR va
POP 1a khong ép dung .

Ko.'

Cot thd tu dung nhap vao gid tri Ky . Mdc dinh, gid tri Ky dya trén cong thic Jaky (1-
sing), nhung gid tri nay thay ddi bdi ngudi st dung . Nhap vao gia tri Ko Am k&t qui
s€ tinh lai Ko tir 1-sing. Than trong vé6i gid tri Ko qud cao v qud thdp khi d6 gid tri
nay c6 thé gay ra dan déo ban diu.

Két qua phdt sinh ving sudt ban ddu Results of initial stress generation

Sau khi phat sinh @ng sudt ban diu , chudng trinh xuit dugc bit diu va bi€u dé anh
hudng tng sudt xuit hién . Thong thudng ¥ng suit ban diu tai modt di€m phu thudc
theo kh&i lugng vat liéu & bén trén cta di€ém nay va gid tri tdng khdi lugng :

Gv0 = ZMweight ((Yaverage Z—Pw) 3 Sno =Ko G0
0 dAY : Yaverage : trong lugng trung binh cta vat liéu trén di€m ¢ng sudt (chd y Plaxis
st dung chinh xdc trong lugng cia mdi 16p hon 1a trong lugng trung binh)
Yy : 1a chiéu sdu bén dudi bé mit
Py - 4p lu ¢ 16 réng tai di€m ng sudt
S& dung gid tri Ko ma d6 bén khic véi tinh don nhat c6 thé trong mot s& trudng hop
din t6i trang thai 'ng sudt ban ddu ma vi pham dén tiéu chuin cia Coulomb . Ngudi
st dung c6 thé d&é dang nhin thi'y néu day 1a trudng hop xem xét tai bi€u dd ng suat
dan déo , ma c6 thé lya chon tif menu &ng sudt trong chuong trinh xuit . N&u bi€u db
nay hién thi nhiéu di€m déo mau d (di€m Coulomb) , gid tri Ky nén chon gan 1.0 .
Né&u c6 nhiéu di€ém déo khong nén thuc hién theo budc dan déo . Khi st dung mo
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hinh d4t mém va dugc xdc dinh theo tiéu chuin cd k&t trang thai tng suit ban diu
(OCR= 1.0 va POP = 0.0), bi€u @6 di€m déo hién thi nhiéu di€ém mau xanh . Ngudi
st dung khong thé k&t ndi nhitng di€m déo khi chiing qui dinh c6 k&t trang thdi ¥ng
suat . D€ trd lai chuong trinh nhap nhan nit <Update>

10 Bdt ddu tinh todn starting calculations

V6i su phét sinh tng sudt ban diu sy hinh thanh trang thdi ¢ng suit ban diu clia mo
hinh phan t dudc hoan thanh . Bing cdch nhip vao niit <Calculate> trén thanh tool
bar , Mot hop hdp hoi thoai xui't hién nhic nhd ngudi st dung lvu dit liéu . Piéu nay
ciing c¢6 thé thuc hién bing cich st dung file sin c¢6 ( chi cAn nhidp <Yes> ) hoic st
dung file méi (nhdn <save as>) . Nhitng chon Iya sau ciing c6 thé dugc st dung dé
copy md hinh tao ra tir trudc . K&t qué tao ra file theo yéu cau .Khi tao ra mdt mo
hinh méi ma khong dudc save truSc , tén file s& dugc save trong hai chon Iya . Nhan
<No> dit liéu khong dudc xem . Nhan niit < Cancel > d€ déng hop hoai thoai ma diéu
kién md hinh ban diu clia chuong trinh nhiap s& nhip lai . Trong tit cd cdc trudng hgp
(<Save>, <Save as> and <No>) chuong trinh nhdp s€ dong va chuong trinh tinh todn
dugc bit dau .
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VAT LIEU

MO HINH DAN HOI TUYEN TiNH
MO HINH MOHR-COULOMB
MO HINH HARDENING (HS)

MO HINH PAT YEU - TU BIEN
MO HINH PAT YEU

MO HiNH DAN HOI TUYEN TiNH

M& hinh dan hdi tuyén tinh 1a mdt mé hinh tuan theo dinh
luat Hook vé dan héi tuyén tinh dang hudéng.

Cac thong s6 dau vao ctia md hinh nay gém mo dun dan
hoi E, hé sé Poison v.

Han ché& clia mé hinh nay dugc bdc 10 khi mdé phdng cac
ting xU clda dat nén mod hinh thudng chi dudc s dung chi yéu
mo phong cac khoi két cau cling trong dat.

Linear elastic - betong

General Faramsters ]InterFaces ]

Stiffness
E

reF ¢ 1. SS0E+OG kM

LI T 0.350

alternatives Welocities

Goop [5.000E+0s kRmT W [+51.800 =] mys
Eony GAeTEYOE  Knufm? v, pa0.e00 =] mis
advanced. ..
Mexk | (o] 3 | Zancel | Help |
E ef Modun dan hoi clia vat liéu
v Hé sb Poisson
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MO HINH MOHR-COULOMB VA CAC THONG SO
TRONG PLAXIS

Material Models: Mohr-Coulomb (MC)

dSimple linear elastic—perfectly plastic model

|c-1_c-3|.'l-.
5
_£1
Ey
'E:
(a)
T, Axial stress
(o Constant confining pressure
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Material Models: Mohr-Coulomb (MC)
d The model accounts for
= Non-associated flow (¢ # )

d The model does not account for
= Volume hardening
= Shear hardening

= Different response in primary loading and elastic
unloading/reloading

= Time effects (creep)

dNote: Simple model

= Only a few () parameters are required
= May be applied for initial studies

Chon cac théng s6 trong mé hinh
Mohr-Coulomb
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Mohr-Coulomb: Choice of Parameters
 The following parameters must be provided:

= F ; Young's modulus [kN/m’]
Y : Poisson's ratio -]
= 0 : Friction angle 1°]
s ; Cohesion [kN/m’]
=y : Dilatancy angle 1°]

 Tensile strength is required for tension cut-off

= The default value in PLaxis is g; = 0 kPa
Mé hinh Mohr-Coulomb & mé hinh néi tiéng thwong dung dé tinh
toan gan dung cac rng x& & giai doan dau cua dat.
Céc théng s dau vao ctia mé hinh Mohr-Coulomb nhw sau:

Modun dan hdi clia vat lieu (KN/m?)
Hé sb Poisson
Go6c ma sat trong (d6)

Cuwong do khang cét clia vat liéu (KN/m?)

<€ 0O g < Mm

Géc gidn n@ cla vat liéu (do)
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Mohr-Coulomb: Choice of Parameters

JdYoung’'s modulus, or... 7
= Primary loading: £;, instead of £, in the simple model
= Un-freloading: E,, (e.g. for tunnels/excavations)

14 1/

|o1= T3] A\

"‘1"-_
-
strain -£&;
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PLAXIS 8.2

Mohr-Coulomb: Choice of Parameters

dPoisson’s ratio
» Related to the at-rest earth pressure coefficient
One-dimensional compression:

Ko=o0,/ 0, =Vv/(1-v)

Frimary loading: v=0.30~0.40
Unloading/reloading: v=0.15~ 0.25
Saturated, undrained: v = 0.49 ~ 0.50

Note: v = 0.50 = singular stiffness matrix—why?

Mohr-Coulomb: Choice of Parameters

 Problem with the analysis of cohesion-less soil
= PLAXIS may be unstable forc =0
= Chose, for example, c=0.2, evenifc=0

= Note: A little cohesion may lead to a great change in
the load-bearing capacity and the failure mode
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PLAXIS 8.2

Mohr-Coulomb: Choice of Parameters

dIncreasing stiffness and cohesion with depth

= Cam Clay model:
+ Bulk modulus increases with effective pressure (logarthmic)
+ Ultimate undrained shear strength increases with pressure

= PLaxis Mohr-Coulomb:

* Young's modulus and cohesion increase linearly with depth
T - ] q, dzq ,
. A—critical state line
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PLAXIS 8.2

Mohr-Coulomb: Choice of Parameters

 Increasing stiffness and cohesion with depth

Stiffness Strength
Ercrement ¢ 790000 k/m®/m Cincrement |2'D":ID k/m? fmn
?I'E‘f : 1.000 i o I :

¥ Tension cut off
Tensle strength : [0.000 gy 2

Undrained behavioLr Consoldation
Ky " Eoed
C\r,ref-
)‘w
cancdl | perarr | mep |

Eincrement Sé gia mddun dan hdi theo chidu sau (KN/m9)
yref D6 sau bat dau xuét hién I&p vat liéu (m)
Cincrement Sé gia cwong dd khang cét cha vat liéu theo

chidu sau (KN/m?)
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PLAXIS 8.2

Mohr-Coulomb: Choice of Parameters

d Angles of friction and dilatation
= Computation time increases exponentially with ¢
= By default, in PLAXIS ¢ = ¢ — 30°
= However, ¢ = 0° for ¢ < 30°

A Note: Angles are given in degrees [ °]
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PLAXIS 8.2

MO HINH HARDENING (HS)

Material Models: Hardening Soil (HS)

J The model accounts for

= Stress dependent stiffness (power rule)
= Plastic strain due to shear (ES)
= Plastic strain due to compaction (E0

= Elastic unloading/reloading (Ew . Var)

Shear failure according to Mohr-Coulomb

Chon cdc thong so trong mé hinh Hardening-Soil
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PLAXIS 8.2

Hardening-Soil: Stress Dependent Stiffness
d Oedometer stiffness:

‘ ~ \m~ | Hard soil: m=0.3
Eoed = E%, ({}' / p“‘f’r) Soft soil: m=1.0

» Likewise for unloading/reloading (zr)

= Superscript ref denotes “reference value”

Soft soil (m = 1)

/ Mod. compression index
vof _ pf'ef

A
E ed " . 2. =
oed /1 ref (l+€[:|)
ref _ 3p ' (l _21":!;') # K

Hr - 5 K =

K \ (1+¢)

Modified swelling index
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PLAXIS 8.2

Hardening-Soil: Stress Dependent Stiffness
JVisualisation of Cam Clay parameters

vi| Primary loading

Unloading/reloading
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PLAXIS 8.2

Hardening-Soil: Stress Dependent Stiffness
d Qedometer loading modulus

R\
ref
Ened
ret
p e
P m
E =" C COSQ—0O;smqQ
oed — " oed . ref -
¢ cCos@+p - sm@
/,
——7 >
o, -value -£4
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PLAXIS 8.2

Hardening-Soil: Stress-Strain Curve
J Result of a standard drained triaxial test:
I q

=& = 9<4y
2E_-;|] l_{'}/qﬁ
Note: Sign
fl . m
ref | € COSQ —OsIn e |
« Ey=E2 ¢ rg.Q ¥ =100
‘ c COsSQ+ p 7 sin@ \r—
0, -value
o\ 2sIn qr
v q;=(ccotp-07) L q, ="
l=sing@ R,
09"

1

C COSQ —O0;sin@

- E, =E7 _
] ref _-
C COSQ+ p = sin@

p,q: ng sudt hiéu trung binh va ng sudt léch

g= 0O;-03

GVC-ThS Bui Van Chiing 85



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

Hardening-Soil: Stress-Strain Curve

A Hyperbolic behaviour — perfect plasticity
= Stress—strain curve
deviatoric stress

|01-03
N asymptote
T e
G b mzmm=T T failure line

P 11
¢ COSQ)—0;sing
¢ cos@+ p'¥ sing

axial strain -g;
S
‘...-"'

GVC-ThS Bui Van Chiing 86



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

Hardening-Soil: Stress-Strain Curve

J Assumed yield surface (friaxial state of stress)

7 - 1 q 2~q
t:’vﬂ l - ’-?/Qa .Elm'

f=7 -7

y? = —(28,*” —&! ]z —2ef
/ N

Hardening =0

= Note: It does not make any sense to have a model in
which hardening depends on stresses—why not?

dIn primary loading, /=0, i.e.
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PLAXIS 8.2

Hardening-Soil: Stress-Strain Curve
U Plastic strain due to primary loading:

i q q
—8‘” —~ % — _
F=z7 2Esy 1-q/q, Eu

U Elastic strain due to primary loading and
unloading/reloading:

/ = 0.2
e _ 4 :

_ _ q
—& - —— _83 __E_g = " Vuwuw—
E”f' ur
QTotal strain: / /=0
|
—& =—-¢€ —¢&f = q =~ hyperbolsk

p,q: ng sudt hiéu trung binh va ng sudt léch

g= 0O;-03
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PLAXIS 8.2

Hardening-Soil: Stress-Strain Curve
dHyperbolic behaviour — perfect plasticity

" (p,q) diagram

deviatoric stress

The shape depends on m
+ Soft soil (m = 1.0): straight lines
+ Hard soil(im = 0.5): shown curves

|0 1-03
N\
Mohr-Coulomb failure line

Y

Mean effective stress
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PLAXIS 8.2

Hardening-Soil: Plastic Volume Strain
d Assumed flow rule (potential):

gl = siny, 7
= Mobilised angles of dilatation and friction:

. . ! ’

_ sing, — sng,, : 0, —0;

Sln]}u'm = qo-m . qj“' Sl"q‘om - ’ .rl -
I —sme,, sme,_, o, to;—2ccot@

J Resulting behaviour:
= Small stresses (@, < ¢.,) — compaction
= Large stresses (@, > @) — dilatation

A Critical state (¢ = ©,,):

SIN (@ —SINQ _ . sIN@ — siny
@ (1 — sing,, = @ Y

siny = : : _ _
l-sm@smng,_ | —sin@simy
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface
U Strength parameters in Mohr-Coulomb

c . (Effective) cohesion [kN/m’]
0] . (Effective) angle of internal friction [°]
1 . Angle of dilatancy [°]

 Stiffness parameters

4 . Secant stiffness 1n standard drained triaxial test [kN/m?]
EY, : Tangent stiffness for primary oedometer loading [kN/m?
m : Power for stress-level dependency of stiffness [-]

E™, D6 clng thi cap trong thi nghiém 3 truc co thdat

nuéc (kN/m?)

E™ eq P cling trong thi nghiém 1 truc (kN/m?)

m Hé s6 ddt mém =1, cling = 0.5
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface
dInput in PLaxis
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface
 Advanced settings

~ref .
f.- Hr "
r
L r

.l'qlf.

.:”
K- e
0
Ry
U."L'r.‘\rr:l.':'

4 increment

Unloading / reloading stiffness (default g1 =3 i) [KN/m’]
: Poisson's ratio for unloading-reloading (default v, =0.2) [-]
- Reference stress for stiffnesses (default p"-'f = 100 stress units) |kf\I.-"1113|
: Ky-value for normal consolidation (default K" = l-sing) [-]
: Failure ratio g/ g, (default Ry = 0.9) (see Figure 5.1) [-]
: Tensile strength (default G, = 0 stress units) [KN/m’]
: As in Mohr-Coulomb model (default ¢, cmenr = 0) |k?’~l.-"'111'1|

d Note

- It is suggested to use the standard values

E P cling khi gia tai/ d& tai (kN/m?)

Vur Hé sb poisson khi gia tai/dG tai, méc dinh = 0.2
Ko\C K, 8 diéu kién c& ké&t binh thudng (kN/m?)

p Ung suat tham chi€u clia do cting (kN/m?) = 100
Rs Hé sb pha hoai = qi/q.. mac dinh = 0.9

Gtension Cudng do chiu kéo (kN/m?) , méc dinh = 0

Cincrement So6 gia cudng do khang cat cla vat liéu theo chiéu

sau (kN/m?) , mac dinh = 0
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface

Advanced parameters Hardening Soil

G siespielape] Sanrinies

= A SE L
.
E—
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface
d Dilatation cut-off at maximum void ratio

sIn @, ,—Sin @,

|-sing, , sing,

= Fore< Emax SINVY,,., =

L FOI’ ez @'m liy;nnb = D
= sing,, = sm'(p—surwf ; —(gr—gi{m): In ( L ]
| —sin¢@ sy 1+e

dilatancy cut-off OFF .-
-~ dilatancy cut-off ON

i

& N

\ maximum porosity reached
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface

dInput in PLaxis
= .., IS hotused in the Hardening-Soil model!

Advanced General Properties [ x|
Yoid ratio Change of permeability
[v Dilatancy cut-off g ! Im
lm = Aef =0
oK I Cancel Help
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface
dYield surface in Cambridge (p, ) diagram

3 N
N 2 2
o i
aPp
elastic region
/
e ~
~p

c cot ¢ Normally: Tension cut-off Pe

p,q: ng sudt hiéu trung binh va ng sudt léch

g= 0O;-03
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface

dYield surface for “cap” (ellipsis). - :?— Fpt—
{I

1=ml| »

1—m
) P
dHardening rule: €} = P [ ff]
P

U Parameters for the “cap”
= 0O K (default: Kg°=1-—sin¢@ )

B EY  (default: E:,i{; = £

A Plastic strain increment

ag 2 p p;'ﬁ:f pr't.’r’
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PLAXIS 8.2

Hardening-Soil: Parameters & Yield Surface

dYield surface in principal stress space
-0,

Cap

+ Associated
plasticity

* Volume

hardening

Coulomb
* Non-assoc.

plasticity,
* Friction

hardening

=03
-G, MNote: ¢ = 0 ... or Rankine + associated plasticity
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PLAXIS 8.2

Material Models: Soft-Soil-Creep (SSC)

 Model for soft soil (e.g. normally cons. clay)
= Modified? Cam Clay (volume hardening)
= Mohr-Coulomb (no shear hardening)

q A ]
.."'JJ M

Y
=

Biéu dé clta p’ dang ellipse trong mat phazng p-q
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PLAXIS 8.2

Material Models: Soft-Soil-Creep (SSC)

. The model accounts for
= Stress dependent stiffness (logarithmic)

= Different response in primary loading (E:,) and elastic
unloading/reloading (£,,)

= Memory of pre-consolidation
= Shear failure according to Mohr-Coulomb
= Secondary time dependent compaction (creep)

Lt Int =g M

C6' két va tdc dong tir bién trong tiéu chudn thi nghiém nén khong né hong

¢ 12 mot phin dudng thing vdi truc thdi gian ( non-logarithmic ) clia dudng thing tir
bién. Sy léch tir dudng thing quan hé t<t, 1a vico két.

C4c tham s6 chd y&u trong dit mém- md hinh tir bi€n

Nhitng tham s6 di€u chinh trong mo6 hinh ctia Mohr-Coulomb

¢ : Lucdinh [KN/m?]
¢ : Gocmasit [°]
vy Go6c gidn nd [°]

Nhitng tham s6 c¢d bin vé tinh citng:

k* :  Chisd diéu chinh truong nd [-]
A" :  Chiso nén diéu chinh [-]
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PLAXIS 8.2
* N ony 1 A N
uw :  Chiso tir bi€n di€u chinh [-]
2 ~ 2 e R
Céc tham sO phdat tri€n :
vur :  Heé s6 Poisson’s trong trudng hgp dJ tdi (mic dinh 0.15)[-]
KNC:  o'w/ o'y ti sO cd k€t G tinh trang cd k&t thudng [-]
M :  Kk)C-Tham s6 quan hé ( xem dudi day) [-]
General Parameters |\nteﬁa:es|

\\\\\\ e Strength

i (lambda®) [0.100 Cof 1.000 KN/m?

W (kappa) - [0.020  {phi) 27.000 o

25 () 0.150  (psi) 0.000 °

Advanced...
‘ I Text Ok | Cancel | Help |

Figure 1 Parameters tab for the Soft-Soil-Creep model

M dudc tinh todn theo quan hé cia Brinkgreve , 1994 ) :

M=3 (1-K(’)\IC)2 + (1'K(’)\IC)(1'2VUr)(/1*/K*'1)
L+2KNCY?  (1+2KNO)(L-2vyr) A7 - (1-KYC) A+ vyr)

Khong thé ti€n hanh truc ti€p mot gia tri thyc t€ ciia M cho nén ta c¢6 thé chon tir gid
tri cia K)C.

§#¥ Advanced parameters Soft Soil creep model  [H[=]E3

Default |

Cancel | Help |

Figure 2 Advanced parameters for Soft-Soil-Creep model

Modified swelling index, modified compression index and modified creep index
( Chi s6 truong nd hiéu chinh, chi s6 nén hi¢u chinh va chi so tit bién hiéu chinh )
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PLAXIS 8.2

Table 1a Relationship to Cam-Clay parameters Quan hé cdc tham sd trong Cam-Clay

* A * K

1+e « 1+e - -

Table 1b Relationship to Dutch engineering practiceQuan hé tir thuc t€ § Ha Lan

a1 « Loy 3 . 1
; K ¥ L ar
Cp I+vyr Cp Cs

Table 1c Relationship to internationally normalized parametersQuan hé cdc tham s6
trén thé giGi.

/1*_ Ce K*zi 1'Vur Cr ,U*_ Cqu
2.3 1+, 1+e

"~ 2.3(1+e) " 23(1+e)
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PLAXIS 8.2

Material Models: Soft Soil (SS)
d The model accounts for
= Stress dependent stiffness (logarithmic)

= Different response in primary loading (Es,) and elastic
unloading/reloading (£,,)

= Memory of pre-consolidation
= Shear failure according to Mohr-Coulomb

d Note: Old version—use HS or SSC instead
= Does not include shear hardening like HS

= Does not include time effects like SSC
= Only for “old” users

Mo hinh dat yé&u:

Figure 1 Logarithmic relation between volumetric strain and mean stress
Hinh 1 Quan hé Logarithmic giita thé tich bién dang va ¥ng sud't trung binh
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PLAXIS 8.2

> threshald ellipse

ccotg

Figure 2 Yield surface of the Soft-Soil model in p'-g-plane
Hinh 2 Mait cong ctia md hinh di't y&u trong mit phing p’ — q

cap
failure surface
- Cj'1
failure surface
- 0'3
Figure 3 Representation of total yield contour of the Soft-Soil model in principal
stress space
Hinh 3 Trinh bay clia tdng cdc bién dudng cong clia mo hinh dit y&u trong

khong gian ng suat chinh

Cdc tham s6 ctia moé hinh dat yéu

C4c tham s6 cia mo6 hinh dit y&u trung vdi cdc tham s6 trong md hinh dait y&u tr
bi&€n. Tuy nhién md hinh di't y&€u khong thé hién dugc tdc dong cla thdi gian , chi s&

hiéu chinh tir bi€n nu" . Do vdy , md hinh dit y&u 12 cin thi€t dugc biu dién céc hiing
sO vat liéu.
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PLAXIS 8.2
C4c thdng s6 co ban :
A Chi s6 nén diéu chinh [-]
K Chi s6 truong nd diéu chinh [-]
c Luc dinh [KN/m?]
[0} : G6c ma sat [°]
v Géc gidn nd [°]
Nhitng tham s6 phat trién :
Vur Hé s6 Poisson trong trudng hdp khong hay gia tdi  [-]
Ko Hé s6 clia ttng suit hong trong c6 két thudng [-]
M Ko - tham s6 [-]

Modified swelling index and modified compression index
( Chi s6 truong né diéu chinh va chi sé’nén diéu chinh )

Soft soil model - Clay

General Parameters |Inter1at:es|

Stiffne Strength
#* (lambcle®) : [0.100 G [ronn | knigm?
¥ (kappa®) : |0.020 i (phi) - IW *
plpsh: oo e

Advanced...

Cancel | Help |

Figure 4 Parameters tab for the Soft-Soil model
Hinh 4 Bdng tham s6 cho m6 hinh dit yé&u

Table 1a Relationship to Cam-Clay parameters C4dc tham sd quan hé ctia Cam-Clay

1. *_ A 2 * K

1+e 1+e

Table 1b Relationship to Dutch engineering practice Cdc tham sd quan hé tit nghién
cttu ciia Ha Lan

3. l*:i’ 4. Satvar 3
Cp 1+Vur Cp
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PLAXIS 8.2

Table 1c Relationship to internationally normalized parameters Cdc tham s& quan hé
thong thudng trén thé gidi.

5. /I*ZL 6. K*zl_gm&
23(1+e) 1+, 1+e
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PLAXIS 8.2

CALCULATION

PLAXIS SOFTWARE
General Concepts — Analysis Types

PLAXIS allows for different types of finite element calculations. The Calculations
program considers only deformation analyses and distinguishes between

- Plastic Analysis
« Consolidation Analysis
« Phi-c reduction Analysis

These three types of calculations optionally allow for the effects of large
displacements being taken into account. This is termed Updated mesh, which is
available as an advanced option.

e Bai toan phén tich déo
e Baitodn co két

e Bai toan 6n dinh

¢ Bai toan dong luc hoc
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PLAXIS 8.2

PLAXIS SOFTWARE
General Concepts — Calculations Phase

|2 Mamc & Calculations - <iln settament Piles.PLX | Caiulation typs

Fie Edit lMew Cdodlste  Help |E|:n9dldannn znalyss ;I
T
- T B e
BE- 8 & s
Geneal IErram:t:rs | Mudtiplers ] Preview I |
Fhase S| Zacuation type T |
Mumher £ T0,; ]2 m !Cu-sdldanon anakysic =] |
Start from phase: ]1 . =Phasa 1> ﬂ Sevanced I ‘
[Log nfor —ommant:
Prescribed minmum poee pressune rasched ;I
L PP4I5E+00 = 2.00000E+00
=
Pararnatars I
& et I = Br==us | £ Dslete.. |
Identificatizn | Phase ra. | Start Feom | Caladation | Loading input L tms  [w]Frst | Last |
Iritial phazs o 0 A Ma oooday 0 0 0
o <Phese 1 1 0 Consoidetio,,  Ttaged construction S.00day 1 L 15
o aPhzza s 2 1 Consobdation,  Minmom pors oress, . L00day 1 L6 29
| A

Céc phase tinh todn

PLAXIS SOFTWARE
General Concepts — Calculations Phase

(@ Plaws & Calculations - silo settiement Piles.PLX | Caulation type
Fic Edit VYew Cdeudge  Help ||:|:ngdlda:|r.|n znalyas j

— — AT Plastic anaysis
B E L = 8 & 'l oume. }nmmhnm
- — At o ~ | |Phic reduckion

| Geneed |Er.'arrl:l::rs | Hutipliers i Prexicw I | { MM
Fhase “Cacilation type s |
Mumber { 10.; ii m ‘ |Coneaidzton nalysts =] | ‘ I
ol

Start from phase:

" This list gives an overview of all calculation phases of a project. Each
rognfe——— .. ;
messbeamnnun el 111E COTTESpPONAS tO a separate phase. For each phase. the line shows
L7P4IsE+HI0 = 20000 - - . = "
the corresponding identification string, the phase number, a number
referring to the phase to start from, the calculation type, the type of
loading, the time interval, the water pressure situation to be used and

the first and last step number.

| Ig=nhification | Phase ra, | Skart from | Calodation | Losding irput | me | w] Frst | Last |
! Tritlal prase o ] TS Mo 000day O 0 0
o <Fhess 1 i n Consolidatio,,.  Ttaged consruction Sonday 1 | 15
o araza s 2 1 consoidation.  Minmam pere press ., LODday 1 Lg 29

I 4
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PLAXIS 8.2

Céch thém vao 1 phase mdi trong qud trinh tinh todn va xdc dinh dang phan tich
(General).

PLAXIS SOFTWARE
General Concepts — Calculations Phase

8 Plamis 8 Calculations - siln setHement Piles PLX P ] |
Fie Edit Wew Caculste  Hep
— ek
‘ BEE LD =8 & 'l o, |
e A -
Ganeeal lE" ameters | [Multipkers ] Previesw I
“Fhase | cacdation fype
Mumber ! 10, 12 m !Cu‘sdldamn anakysis L{
Start from phase: ]—1 - <Phasg 1> = Actvanced I
rLog nf | —CommErt: |
Frescribed minimum pore pressure rasched -1 I
L 77422E+00 = Z.00000E+00 . 1 - 1
Insert a new Phase at location of current selection.
AL |
-, L |
Pararneters I
=N | = Bueo | B Jelete.., |
Igertification | Phase o, | Start from | Calodation | Lasding input Lime [ w|Frst [Last |
Iritial przss o 0 A, M oocday 0 @ 0
of <Phone 15 1 0 Consolidetio,,,  Stoged construction S.00day 1 | 15
o <Preea 2> 2 1 Consoldatio,,  Minmom pora press,.. LODdawy 1 Lo 29
| 7

Céach khai bdo cdc tham sd clia bai todn (Parameters)
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PLAXIS 8.2

PLAXIS SOFTWARE

General Concepts — Calculation Control Parameters

=10l =]
= T
=Y P
| B E LD =38 & ML o ‘
Greneeyd Paramaters | rutiplers | Prevew |
Control parameters - =
: Reset deplacements to zetn
addbiona Seos: 1253 g
Sl I” | lgner= undramed Behaycur
I Delete intermediate steps
Tterative procedurs Lzeding irput
¥ Standard cetting & Eraged conscructindd
T Manual s=tting T Hinmum pors pressure |P-sbep E*’-”"n ti hifm &
" [ncremental mubplier
Tirne inkerval | 1.0000 5] day
pfiie Redised end time ; H1Z.0000 & day Cefing,, . |
= | &} ine=er | £ Dekete... |
Icentitication | Frasera, [ start from | Calodation | Losding mput [rme  Iw]Fest [rase |
Tritial prase il 0 mfn, mjin no0dsy O 0 0
o <Fhese 1 1 ] Consoidetio,.,  Steged construction S00day 1t 15
b(-dphasa 2n 2 1 Consoidatio,.,.  Skaoed construction Looday 1 Lb 29
I 4

GVC-ThS Bui Van Chiing

rLoading inpuk
i= Staged construction

" Minimum pore pressure |P-ztop] @ 70000 X b'.l'-.l,l'rn2
" Incremzrkal mukipler
Time inkerval @ L0000 m daw

415, 6000 = day

Lefine, .. |

Fealised end Lime :

Reset displacements to zero

Staged construction

rLozding inpuk
i Staged construckion

i Incremsrkel mukiplers

Blwarcedl,

D=fine...

00000 & d=w
0.0000 & dey

Time inkerval ;

Arealised end kime :

Total Multipliers
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PLAXIS 8.2

rLo=sding inpuk
" Staped construction
™ Tocal multilises

i Incremertsl rmukipliers ilvEiEd.., I

Time incremenk 0.0000 = da

Reaised end time : m du: Cefine. .. I
Incremental Multipliers

e | This radio button will appear when the
% Minimum pore precsure jp-stop] @ 10000 5 knfm 2 Cﬁ'CUlatIOn typ'e IS SET aS
2 “Consolidation Analysis”

Tirng inkerval : 0, Q00 E day -

Realised end time : e ] Define... Calodation type

|Comsolidation aralyss [~

Plastic anakysis
Minmum Pore Pressure Eﬁf"’_

Vi du dang phan tich : Plastic

_____________________________________________________________________________________

$—H——# 4

thi man hinh ctia General va Parameter nhu sau:
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PLAXIS 8.2

Z Plaxis 8.2 Calculations - th 1.plx

=)o
Eile Edit Wiews Calculate Help
+ ++
5 [ + 4+
‘ Input  Outpur  Guru = =H = by ‘
General IEararneters I Multipliers I Prewiew I
- Phase Zalculation bype
Mumber § ID.: Il I:Phﬂsa\‘i»‘>| iPIastic 'I
Start From phase: ID - Initial phase vI Advanced I
Log info T Cormment:
Parameters I
B Mext | E} Insert I B3 Delete... I
Identification | Phase no. I Stark From | Calculation | Loading inpukt I Time | Waker I Fir
Initial phase [n} o [ E=Y Mo 0.00 .., o o
<Phase 1= 1 a Plastic

Staged conskruckion 0.0 ... u]

A
— e N
72 Plaxis 8.2 Calculations - th 1.plx =
File Edit Wiews Calculate Help
+ o+
I B Sl
EEE e d o |
General Parameters IMuItipIiers I Previewm I
Control parameters
Additional Steps: 250 [~ I Reset displacements ko zera

I Ignore undrained behawiour
|v Delste intermediate steps

—Iterative procedure oading inpuk

i+ sStandard setking % Staged construction

7 Toktal multipliers

" Incremental mulkipliers advanced. I
Timne inkeryal IU.UDDU :3, davy Define. .. I

Realised end tirne @

" Manual setting

ﬁ. Plext | a Inserk I % Delete. .. I
Identification | Phase no. I Stark Fram | Calculakion | Loading input I Time | Witater I Fir
Initial phaze u] u] {1 VT 0.0 ... u] u]
<Phase 1= 1 a Plastic

Staged conskruction 0.00 ... u]

GVC-ThS Bui Van Chiing 113



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

Vi du dang phéan tich : Consoludation

A

%-l I.:?

= J

thi man hinh General nhu sau:
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PLAXIS 8.2

§# Plaxis 8.2 Calculations - thu?. plx

File Edit Wiew Calculate Help
+ ++
e B F B reid
Input  Output Curves & E + i * I 7 ielulstz
General ]Earameters ] Mulkipliers ] Prewvigw ]
Phase Calculation type
Murber [ 10 |2 |<:F‘hase 2= I ki
Start from phase: |1 - “Phase 1 = ﬂ Advanced
Log info Camments
Pararmeters
Ef. rext | EY Insert | & Delete... |
Identification Phase no, Stark From | Caleulation | Loading input | Tirvie: | ‘Water | Fir
Initial phase i] ] MiA T, n0.oa... ] ]
'( «Phase 1> 1 0 Plastic Staged conskruction 0.00... 1 1
= <phase 2= 2 1 Consolidation Staged conskruction 0.00... 1
S0 >

Vi du dang phan tich : Phi-C ( 6n dinh ) ctia tudng cu!

| I
-
St o= L _H

#

Thi man hinh General nhu sau
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PLAXIS 8.2
™ Plaxis 8.2 Calculations - th7a.plx ™ [=
File Edit Wiew Caloulate Help
m e B I+ II
Input  Output uue: & E +I+I > ELLRLEE ‘
General iEarameters I Multipliers I Prewview I
~Phase ~Calculation bype—
Murber | ID.: i4 S{Phqsa.4t>| !F‘hi,l'c reduction ;l
Start from phase: §3 - =Phase 3= _v_! advanced I
“Log info ~Camment:
Ok
Pararmeters I
E. et | E, Insert | E; Delete,.. |
Identification ' Phase no, ‘ Start from ' Calculation I Loading input: I Time I ‘Water ‘|1|
o <Phase 1> 1 0 Plaskic Staged conskruction 0.00... 1
o <Phase 2> 2 1 Plaskic Staged conskruction 0.0o... 2
of <Phase 3= 3 2 Plastic Staged construckion n.oa... 3 3
o <Phase 4= 4 3 Phifc reduction Incremental mulkipliers 0.oa... 3 l._ ]
v
<1 @)
| 4
Vi du dang phan tich dong luc hoc
- =32 gem
. Al beam
i Slemenis
-
i fii EEEEL o
H [y=18 i
alysorbent . i absorbent
standard fixities
boundary e | boundary
- Wil

A

Thi man hinh General nhu sau:

GVC-ThS Bui Van Chiing
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PLAXIS 8.2

laxis 8.2 Calculations - Earthgquake 1plx. plx

File Edit Wiew Calculate Help

o BE

Input  Output Curves

+ e+
= E thit == Qutput. .,
++  +

Genetal ]Earameters ] Multipliers ] Preview ]

Phase Calculation type

Murber [ 10 z |Dynamic analysis j

Start from phase: |1 - <Phase 1> ﬂ

Log info Camments

9]¢
Pararmeters
Ef. rext | EY Insert | & Delete... |

Identification Phase no, Stark From | Caleulation | Loading input | Tirvie: | ‘Water | Fir

Initial phase i] ] MiA T, 0.00s ] ]
'( «Phase 1> 1 0 Plastic Staged conskruction 0.00s 1 1
'( <Phase 2= 2 1 Dynamic analysis Tatal multipliers 10.00 s 1 3
< >

Chon di€m phén tich

+ 4+

+ 4+
+ 4+

+ 44+

Qua trinh tinh:

Plaxis 8.2 Plastic Calculation - th 1 - Plane Strain

Total multipliers at the end of previous loading skep —alculation progress
= Mdisp: 1.000 Prhd an 5551 P
Z -Mloada: 1.000 Z -Marea: 1 .000
E -MloadE: 1.000 Force-x=: o.o00
= -Mwvweighk: A4 Qo0 Force-%: -5.513
= -Maccel: o.o00 Stiffness: o.o0z
Z -IM=F: 1.000 Time: o000
= -M=stage: 0.073 D, Einne: [ ulnln]

I8 INode o -

Iteration process of currenkt skep

Current skep: 17 Max. skeps: =250 Elemenkt 211
Iteraktion: E=] Max. iterations: [=1n] Cecomposiktion: 100 =
Slobal errar: o.oog Tolerance: o010 Calc. kFime: 4 =

Plastic poinkts in current skep

Flastic skress poinks: 415 Inaccurake (u] Tolerakted: 4=

Plastic interfFace poinks: o Inaccurake (u] Taleraked: =

Tension poinks: =1 —apf/Hard poinks: (u} Apex poinks: (u}
—ancel
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PLAXIS 8.2

OUTPUT - CURVES

Sau khi gidi xong , k&t qua dudc xuAt ra tai man hinh Output va vé cdc do thi Curves.
C4c dang ké&t qua Output nhu sau:

"E Plaxis 8.2 Output - [nc1.003] =Joled
==

%Eile Edit View Geometry Deformations Stresses Window Help

o] g : A A B
s B By i A %
Input  Cale  Curses = * .‘ Q m i e-‘-"-. 5
-5.00 -4.00 -2.00 -0.00 200 4.00 5.00 .00 10.00 12.00 14.00 16.0
o b b b e e b b v e B b v b B b b b B b B b s B Be o |
A
2.00 I; |
0.00 ‘ i ) l, Ly L
B S e e e e e e e e el
Deformed Mesh
Extreme total displacement 27.29%10 -3 m
(displacements scaled up 20,00 times)
(-4.090, 1.810) Flane strain
"X Plaxis 8.2 Output - [nc1.003] M=%
% File Edit ‘iew Geometry | Deformations Stresses ‘Window Help -8 x
i p 3
o g oeemedresn =N
Input Total displacements =

.00 Horizontl displacements (x] 200 400 £.00 8.00 10.00 12,00 14 .00 16.0
Vertical displacements

o b b b b B b B v b b b b Bevna Bee e |

Fhase displacements 3

Total increments
200 Horizontal increments (x)
Yertical increments

Total strains

Cartesian strains »

0.00 .
B e ty th”
Incremental strains b R R e e e e ot
- I

Incremental Cartesian strains Deformed Mesh
Tatal velocities xkreme bokal displacement 27,29%10 -3 m
Harizontal velocities (displacements scaled up 20,00 times)
Yertical velocities Flane strain

= . e Tl e e
Total accelerations o "I;'d”" '”'P;;h“ e
Horizontal accelerations Extreme total dsplacement 27.29°10 ¥ m
Wartiral arralar abione (deplacements scaled up 20.00 times)
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PLAXIS 8.2

Deformations | Stresses  Window |

Deformed mesh

Total displacements
Horizonkal displacements (x)
Wertical displacements

Phase displacements r

Tokal increments
Horizontal increments (x)
vertical increments

Total skrains

Cartesian strains 3
Incremental skrains

Incremental Cartesian strains  »

Tokal velacities
Horizontal velocities
wertical velocities

Tokal accelerations
Horizonkal accelerations
Wertical accelerations

Stresses  Window  Help

Effective stresses

Tokal stresses

Cartesian effective stresses ¢
Cartesian total stresses L4
COrverconsolidation Rakio

Plastic points

Active pore pressures
Excess pore pressures
Groundwater head
Flow Field

Degree af sakuration

L B B b B T

Vi du mot s6 két qua ctia Ouput nhu sau :

GVC-ThS Bui Van Chiing 119



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

"Z Plaxis 8.2 Output - [th 1.048] m=x

ﬁ File Edit Wiew Geometry Deformations Stresses  Window  Help - O x
e & R A B
= B & L
B & e a4 liarEH 4 | |
-15.00 -10.00 -5.00 0.00 5.00 110.00 15.00 20.00 25.00
b b b e b b b b b b b b b b b b b Py 1|
5.00
0.00
Deformed Mesh
Extreme total displacement 1,50 m
{displacements scaled up 500.00%10 =3 times)
Plane strain
"= Plaxis 8.2 Output - [th7a.078] =Jo&d
ﬁ File Edit %iew Geomekry Deformations Stresses Window Help — | & X
= I O P A L P
R A glat 8
0.00 0.00 10.00 20,00 30.00 40.00 50.00
| | | | i | | ]
2000 7]
10,00 7]
- AT
] 4#&7%}.. Y,
- SORRBRERK
000 ARNDS \

Deformed Mesh
Extreme total displacement 46.67%10 -3 m

(displacements scaled up 50,00 times)

(14,100 , 23,100} Flane strain
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PLAXIS 8.2
"% Plaxis 8.2 Output - [th7a.078 - Plate forces/displacements] =Jo&d
ﬁﬁile Edit “iew Deformations Forces ‘Window Help
A @ llema aa A0 f
10.00 15.00 20,00 25 30.00
b b b P v by v b Py
Bending moments
i 0 kMmj

] _

A %

R

N AVAvAVAYaVWA

COLARN

NV ZANZAVATAVAS
VAN
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PLAXIS 8.2

&% Plaxis 8.2 Output - [th7a.142]

ﬁ File Edit View Geometry Deformations Stresses Window Help - 8 x
. A i
= B i A % Ao -
B & @ A A B -
o.oa 5.00 10.00 15.00 2000 2500 30.00 3500 40.00
P T T T I S S S O 0 S I B I [ AR
20.00 N
— o e e e e fl
n i
— i
15,00 7 |:|
_ I o ||
10.00
| |
0.00 7] i 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ it
] +F +F +F +F +F +F +F +F + + + + +
Total incremental displacements {dUtot)
Extreme dUtot 1,11 m

Pl

Eﬁile Edit Yiew Geometry Deformations Stresses  Window  Help - 8 X
L

Iut Cale Curve: E q : '.Ar‘-& E |'&"DWS ﬂ

.00 10.00 20,00 30.00 40.00 a0.00

Total displacements {(Utot)
Extreme Litat 735,00 m

(5.300, 14.000) Plame strain
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PLAXIS 8.2

Plaxas 8.2 Output - [th12.103]
ﬁEile Edit Wiew Geometry Deformations Stresses  Window  Help

> B & e & L B £ | [

-10.00 0.00 10.00 20,00 30,00 40,00 30,00

I
Input  Cale  Cumes

10.00

Deformed Mesh
Extreme total displacement 738.00 m
{displacements scaled up 2.00%10 -3 times)

(2,380, 15,500) Plane strain

Plaxis 8.2 Output - [Earthquake 1plx.252]
ﬁEile Edit Wiew Geometry Deformations Stresses  Window  Help

> . . i i A
ﬁ . B = e % Ao -
Tt G Ehomss & B e = 0o 'ﬂ.-"" | J = Update
-25.00 0.00 25.00 50,00 75.00 100.00 12300 150
Lo bvv b b b b b b b b P bvvnn P v P by |
25.00
0.00

Total displacements {Utot)
Extreme Ukat 23.35%10 = m

(-5.750, 35.400;

e

Total accelerations
Extreme total acceleration 1.09 m/fs £

GVC-ThS Bui Van Chiing 123



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

Vi du mot s6 k€t qua cia Curves nhu sau :

Curve Generation
-
i Dizplacement
" Welocity
" Acceleration (" Acceleration
(" kultiplier i+ Multiplier
f_“ i
(" Force i Force
(" Time i Time
f'“ i
C i
" Step i Skep
Pairt: |4 (50.00/3200)  «| | =]
Tupe: ||| Rd Tupe: | Sum-bdisp Rd
[ Irvert sign [ Irevert gign
OF. | Cancel | Apply | Help |
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PLAXIS 8.2

2 Plaxis 8.2 Curves - [th 1.plx - Chart 1]

ok

% File Edit Wew Format Window Help - 8 X
i g b Bl !
IIn_|;lﬂ Calc Cl-iutput B & EI ﬁ % ﬁ ﬁ %
Chart 1
Fy [kidim]
Bre======e==sc=c===cscaq Fessscescesscsscsoces e Fes=sssssscsscessscs==s : —
Curve 1

_________________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————————

___________________________________________
1_ """""""""""""""""""""""" f B L
0
0 04 0.8 12 16
U] [rm]
.
"Z Plaxis 8.2 Curves - [th 1b.plx - Chart 1] ==
% File Edit Yew Format ‘Window Help - g x
B R E B[ ©
| = i 7" ]
el - = B & 9 & B O
Chart 1
PPMzxx [khin2]
B_ """"""" Fe============= TEEEEEEEEEEEE B B i I 1 —_—
E : ; Curve 1
=3 EUS S SN SRS PSS~ ot S 5
e e e e
T bplemmonoes booommonoees dmnoemnonoas dronoemnonoas drommemmnnees 5
B|[p=ss=sscecfoocteosasssssencesstessasssnsenceadosssasssnsensadoscasasssnsesedeossasassansesy 5
(]| R A R feosecansesanss . . L P —— :
0 | | | | | i
0 0.01 0.02 0.03 0.04 0.05 0.08
U] [rm]
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PLAXIS 8.2
"Z Plaxis 8.2 Curves - [th 2.plx - Chart 1] =Jol&d
% File Edit Wew Format Window Help - 8 X
HEip e d A @ 9 8 B H
Chart 1
Fy [kMim]
Al ==s=smmsmemsmmsmme=sy posssssssscesessoesas grememeesesemsasenasea: poessesessesssscesassas : —
Curve 1
11 e -------------------------------------------------------------------
1504 - - -=memmm e L e S LTI T e
1
o EA— — a
0 | |
] 08 16
U] [rm]
"Z Plaxis 8.2 Curves - [th 2b.plx - Chart 1] ==
% File Edit Yew Format ‘Window Help - g x
I R R = o 9 B & &
Chart 1
Sum-hstage
1 155 e 1TSS T s s 1 —
: Curve 1
=1 T fommmnneee o dmmmeeenennne e
1 S OSSR NSRS OSSOSO MU
04_ .............. Lecccccccccecacaaaa lecccccccccccaaaaa J: ................. [ g g
o e oo . T a
0 | | | |
] 0.4 0 0s 1
U] [tm]
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PLAXIS 8.2

= Plaxis 8.2 Curves - [thu7.plx - Chart 1]

E File Edit Wew Format Window Help

=E e A BB Q9 E E O

Input Cale  Dutput

U} [m]
0.2

o) — S A I i I I s
(v S R Loo=s=cos=ces Loo==coss=ced I 4
0 i ! ! | ! ! !
0 500 163 1 563 2e3 2563 3e3 3.563
Time [cay]

Chart 1

—_—

Paitt &

§# Plaxis 8.2 Curves - [th7a.pbx - Chart 1]
PE Fie Edt Yew Fomat Window Help

EEE peadsd an o 9 B

Input Cale  Dutput

Sum-flst
1 e e e i

0 } } }

Chart 1

—_—

Curve 1

GVC-ThS Bui Van Chiing 127




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

PLAXIS 8.2
§# Plaxis 8.2 Curves - [th8.plx - Chart 1] M=1E3
E File Edit Wew Format Window Help - 8 X
A - o 9 B & H
Chart 1
Sum-flst
 Bpmmmmm e T LT CUEP TR P ERETEE LRt Fmmm e 3 —
: : Curve 1
"Z Plaxis 8.2 Curves - [th11.plx - Chart 1] =Jol&d
E File Edit Wew Format Window Help - 8 X
EMEE e & e 9 B B H
Chart 1
Tluittilier
BB T e e s —
Curve 1
2 —
Curve 2

08 | | } |
30 &0 a0 120 150
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PLAXIS 8.2

%= Plaxis 8.2 Curves - [th12.plx - Chart 1]
E File Edit Wew Format Window Help

= = oy e g A e 9 ¥ & H

Input Cale  Dutput

Sum-flst
28

24

- 8 X

Chart 1

—_—

Curve 1

.
ﬁ Plaxis 8.2 Curves - [Earthquake_1plx.PLX - Chart 1]

=0

by # RN
i :w*}iﬂ &di&ﬁmﬁl;QJ_ .,
0 2 4

|
’M

Time []

E File Edit Wew Format Window Help - 8 X
[ = B 5
A=8loea e o 9 E & H
Chart 1
Acceleration [mfz2]
8_ """"""""" 2 1TTTTTTTTTTTTTTTTTN 1 —
: : : H Pairt &
E ——
: Poirt B
B_ ________________ Lmmmm e e e = _ __i ______ I B e - 4
5 1 Faint C
Wl —
| Paint D
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PLAXIS 8.2

.
ﬁplaxis 8.2 Curves - [Earthquake_1plx.PLX - Chart 1]
E File Edit Y“iew Format ‘Window Help =& X
I R = e 9 B 5 B
Chart 1
Dizplacement [m]

B fm===============cpecescccsccccsscecpecsscsccescosssssgosccesscsscsscssoqessssssssosseossss ; e

Paint &

—

i Paitt B

I : Paint C

N

Paint O

Time []
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PLAXIS 8.2

NOI DUNG THUC HANH PLAXIS

CO BAN
Phan 1 : PLAXIS INPUT

Sm
.
Water Table Veur = 20 kKN/m
;r’funsar =15 kN m
K,=1-sing¢’
v=0.3
20m

Ung sudt tong — Ung sudt hitu hiéu
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PLAXIS 8.2

Phan 2a : PLAXIS INPUT,
CALCULATE,CURVES

Kha ndng chiu tdi

q,="?
- 2 c =1 kPa ¢ =0°
True solution B it u ¢ 96:; 0
q, = ¢, ‘Mr Year = 20kN/m’

N, =2+nx v'=035 E., =400 kN/m*
Dung biéu tuong chuyén vi ~ Mo hinh Elastic Linear — dan hoi tuyén tinh
Phan 2b : PLAXIS INPUT,
CALCULATE,CURVES

Kha ndang chiu tai

q, =?
=2 ¢ =1 kPa = ()°
True solution B m u ¢ ¢:; 0
4, = ¢y ‘er Vsat = 20 kN/m”

N.=2+nrx v'=035 E., =400 kN/m*

Diing biéu tuong dp luc Mo hinh Elastic Linear — dan hoi tuyén tinh
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 3a : PLAXIS INPUT,
CALCULATE,CURVES

Kha nang chiu tai

q, =?
* * * * i i i * i i * Mohr Coulomb Model
B=1m c'=10kPa ¢ =30°
) 5 _ _ _ / 3 - e i 3
K =1-sin(30)=0.5 Vor =21 kKN/m*, y, _ =20kN/m

v'=035 E_, =3467kPa

Ding biéu tuong chuyén vi Mé hinh Mohr Coulomb

Phan 3b : PLAXIS INPUT,
CALCULATE,CURVES

q, ="
i i i i i * i i i i * Mohr Coulomb Model
B=1m ¢'=10kPa ¢ =30°
" q — 3 ’1 — 3
KO =1- Sln(SO) =0.5 Vsat = 21 kN/m’, umsar = 20 kN/m
v'=035 E ,=3467kPa
Diing biéu tuong dp luc Mo hinh Mohr Coulomb
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 4a : PLAXIS
INPUT,CALCULATE
SETTLEMENT

Lun tic thoi

q oppiica =190 kPa EI =1.0E5

***ii**iii* EA=1.0E5

o B=2m v =035
y. =20kN/m’

E'  =4000kPa
ELASTIC — UNDRAINE -t=0

Diing biéu tuong dp luc Mo hinh Mohr Coulomb
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 4b : PLAXIS INPUT,
CALCULATE SETTLEMENT

Liin cudi ciing

G oppiica =150 kPa FI =1.0E5

HH“““*/EA—M)ES

o B=2m v =035
y. =20kN/m’

E'  =4000kPa
ELASTIC — DRAINE —t=w

Diing biéu tuong dp luc M6 hinh Mohr Coulomb
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 5 : PLAXIS INPUT,CALCULATE
SETTLEMENT

Lun tic thoi

app."md =150 kPa El —1 0F5

HH“““*/EA_M)ES

o B=2m v =035
y. =20kN/m’

E'  =4000kPa

ELASTOPLASTIC MC MODEL
UNDRAINE - t=0 Cu =50 Kpa
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 5b : PLAXIS
INPUT,CALCULATE
SETTLEMENT

Liin cudi ciing

q s =130 kPa EIl =1.0E5

**iii**iii* FA=1.0E5

- B=2m v =035
y. =20kN/m’

E'  =4000kPa

ELASTOPLASTIC MC MODEL DRAINE
t=o0 Cu=50Kpa
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM

PLAXIS 8.2
Phan 6 : PLAXIS INPUT,CALCULATE
CONSOLUDATION

q oppiica =190 kPa EI =1.0E5

***ii**iii* EA=1.0E5

o B =2m v =035
y. =20kN/m’

E'  =4000kPa

ELASTOPLASTIC MC MODEL
UNDRAINE - Cu =50 Kpa

Tinh todn cd két sau mot thoi gian
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 7 : PLAXIS INPUT,CALCULATE
SHEET PILE WALLS

Steel Pile Sections

2m y{.‘}’]‘Sﬂf = lei\lT JII{ }n3
Mohr Coulomb Model

L Y <
U SAND - Dense "™

Find depth D for a Y oar = 18N/ m>  E'=20000kPa
FOS=15 4§ =32° 03
' =16° R, =1

AZ12 Sheet Pile 240GPA Steel
EA=3.02E+6 kN/m run

EI = 4.35E+4 kNm?/m run
M, . =410 kNm

Cu ty do, xdc dinh chieu sdu chon ciw
Hé s6'6n dinh
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 8 : PLAXIS INPUT,CALCULATE
SHEET PILE WALLS

Steel Pile Sections

2m Vimsar = LOKN / m
Mohr Coulomb Model

k- Y =2
5m SAND _ Dense Water Table
Water table lowered V. =18kN/m’ E'=20000kPa
after excavation to ,
here 9‘5’ = 32° v =03
y' =16° R, =02
v Y
- T AZ12 Sheet Pile 2Z40GPA Steel
D = as found in EA=3.02E+6 kN/m run
Tutorial 8
Find new F.O.S Y EI =4.35E+4 KNm*/m run

Cit tit do , ha thdp muc nuéc ngam
Tinh hé s6 6n dinh
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 9 : PLAXIS INPUT,CALCULATE
SHEET PILE WALLS

Steel Pile Sections

2m Vimsar = LOKN / m
Mohr Coulomb Model

v Y v
Em SAND - Dense Water Table
Water table lowered Voo =18kN/m’ E'=20000kPa
after excavation to , .
here ¢’ =32° r'=0.3
w' =16° R, =02
v Y
- T AZ12 Sheet Pile 240GPA Steel
DESEER G LG EA=3.02E+6 kN/m run
Tutorial 8 5
Find new F.O.S Y EI =4.35E+4 KNm"/m run
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xdy Dung — DH Bdach Khoa TP HCM
PLAXIS 8.2

Now redo the problem but now conducting a ground water flow
GWEF analysis. Set permeability k=1 m/day

[ Genarate by
™ Pheaati: lavel

& Grouncvaber calplktion [Seady satal Chenge corfiguration. ..

- Groundvsber calokation
B ctanderd satirgs

£ Marual sting [rehre.. I

o | ceed |

#

Insert “No Flow” boundary condition here
i.e impermeable base

Cit ti do , ha thdp muc nuéc ngim

Tinh hé s6"6n dinh
Dung GWF
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 10 : PLAXIS
INPUT,CALCULATE
SHEET PILE WALLS

Steel Pile Sections

A
im _ o3
STRUT >l om Vunsar = LOKN /m
EA=2.0E+6 kKN/m run
spacing = 5m Mohr Coulomb Model
v Y Vi
5m SAN D _ Dense Water Table
Vater table lowered y. =18kN/m’ E'=20000kPa
after excavation to £ sat :
here ¢'=32° v =0.3
lJz/’ = 160 Rint — 02
v r _
— \ AZ12 Sheet Pile 240GPA Steel
D = as found in EA=3.02E+6 kN/m run
Tutorial 8 S
Find new F.O.S Y EI =4.35E+4 kNm~/m run
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 11 : PLAXIS
INPUT,CALCULATE
SHEET PILE WALL

Hardening Soil Model

A \
2m Yunsat = 16kN / ?'??3
Mohr Coulomb Model

v Y N
5m SAND - Dense T
Find F.0.S Vear =18KN /m* E{ = 20000kPa, E, =3Ef,
Water table is NOT @' =32° ' =0.3
lowered ' =16° Rim 1 K; —1—sing'

A AZ12 Sheet Pile 240GPA Steel
EA=3.02E+6 kKN/m run

EI = 4.35E+4 kNm?/m run
M =410 kNm

max

D=7m

So sdnh giita phdn 7 ( Mohr Coulomb Model ) va phdn 11 ( Hardening Soil Model )
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 12 : PLAXIS
INPUT,CALCULATE
SLOPE STABILITY

A slope has an inclination of 30° and is 8 m high. The soil
properties are ¢, = 50kPa. ¢, =0°, v, =15.7kN/m’ .

¢

Determine the short term factor of safety if the clay deposit
overlies rock which lies 2 m below the base of the slope.

B

5.0m

2.0m

ROCK

pd -
On dinh madi doc
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 13 : PLAXIS
INPUT,CALCULATE
SLOPE STABILITY

A slope has an inclination of 30° and is 8 m high. The soil properties
are ¢’ =25kPa. ¢' =40°,w'=12°, y__ =15.7kN/m’ . Determine the

£ 5ar
long term factor of safety if the clay deposit overlies rock which lies
2 m below the base of the slope. The water table follows the slope

and you must perform a steady state groundwater flow calculation.

E'=500kPa

-

g 0m Vr = U.J
k=1m/day

30°

2.0m

ROCK

P .,
On dinh mdi doc
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Phong Tinh Todn Co Hoc — Khoa Ky Thudt Xay Dung — PH Bdch Khoa TP HCM
PLAXIS 8.2

Phan 14 : PLAXIS
INPUT,CALCULATE
DYNAMICS

T beam
elements
1

i

=

abaorbent
boundary

0 prescribed displacement 100

absorbent
bourdary

HH i3
standard r'mtles

S

Parameter Name Value Ut
Material model Model Elastic -
Type of material behaviour Tvpe Drained -
Unit so1l weight ¥ 17.0 kN/m”
Young's modulus (constant) E,e 30000 kN/m’
Poisson's ratio v 02 -
Rayleigh damping o and A 0.01
Parameter Name Floors / Walls Uit
Material model Model Elastic -
Normal stiffness EA 5-10° EN/m
Flexural ngidity El 9000 KNm*/m
Weight W 5.0 kN/m/m
Poisson's ratio v 0.0 -
Ravleigh damping aand 8 0.01

Dong dat
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