V¥ WP VTN CH LAY VL OOy

Dich tiéng anh chuyén nghanh khoa hoc
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LGP BOI DUGNG NGAN HAN

PLAXIS - 3D FOUNDATION

ThS. Hoang Viét Hung
GV. Pham Huy Dung

=gl g -




GIOI THIEU CHUNG

* PLAXIS 3D FOUNDATION la mot chuong trinh phan tir
htru han khong gian ba chiéu, ttng dung vao viéc phan tich
két cau mong cho cac cong trinh xay dung trong dat lién va
trén bien.

* Nho viec irng dung tién b6 KHKT, chuong trinh nay cho
phép nguot su dung gialr quyét nhirng bai toan két cau phuc
tap bang nhirng dir li€u dau vao don gian

* Két qua cua bai toan cho ta cac tri SO ung suat, bién dang...
tai tirng vi1 tri trong mong cting nhu toan bd mong.



PHUONG PHAP MO HINH HOA
CUA 3D-FOUNDATION

BIEU DIEN MAT BANG CONG TRINH.
MO PHONG CAC LOP PAT.

MO PHONG CAU TRUC CONG TRINH.
XAC PINH TiNH CHAT VAT LIEU.
TAO LUOI PHAN TU ( 2D-3D).

XAC PINH CAC BUOC TINH TOAN.



KHA NANG MO HINH HOA
CUA 3D-FOUNDATION
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MOT SO KHAI NIEM CO BAN

1. Mo hinh hinh hoc (Geometry)

* Qua trinh tinh toan trong 3D-Foundation dugc bat dau véi viéc thiét
lap mo hinh tinh toan. Mo hinh tinh toan la su két hop ctia cac hinh try
ho khoan (Boreholes) va cac mit phang nam ngang (Work planes)

2. H6 khoan (Boreholds)

* “Hb khoan” 13 mot doi tuong trong mo hinh tinh toan, dugc dung dé
xac dinh vi1 tri cua mat dat tu nhi€n, muc nuoc va dia tang cac 1op dat.

* Mat phang phan gidi gilta cac 1op dat co thé khong phai 1a cac mit
phang nam ngang, chung duoc xac dinh nho vi tri ciia cac ho khoan.
Trong qua trinh thiét 1ap so d6 mang khong gian, cac 16p dat dugc tu
dong dinh vi gitra cac ho khoan.



Borehole 122 {-0.10, -1.53)

—Lawvers

Inserk | Delete | E Materials. .. |

Boundaries | sqil |
Layer by WiFrezs+ WiFTe s
Boundary [rn] [kM/m2] [kM /]
1 -2.500 A 0.a00
2 -2.800 0,000 0.a00
3 -4.000 -12.000 -12.000
4 -11.500 -G7.000 -57.000
al -13.300 -105,000 -105,.000
E -18.677 -158.770 -158.770
7 -175.050 A

v Hywdroskatic

Waker level: -2.800 j

Hinh tru hé khoan




3. Mt phiang lam viéc (Work planes)

* “Mait phang lam viéc” 1a mot mat phang
nam ngang (xOz) & cac cao do y khac
nhau, duoc dung dé biéu thi cau truc
phia trén cua mo hinh tinh toan. .

* “Mat phang lam viéc” dugc dung dé A

thiét 1ap tai trong va cau truc cua md

hinh tinh toan. wark plﬂﬂf‘

__."

* Tat ca cac “mit phang lam viéc” détu - A
cO cung duong bién ngoai cung. Néu
mot diém hay duc‘)?’ng thang duoc xac ) .
dinh ¢ mot mat phang nao do thi no s¢€ ;’
xuat hién & tat ca cac mat phang con 7 &
lai. Do d6 cau tric cla cac mit phang
la twong tu nhau.




. Diém (points)

“Piém” 1a d6i tuong bat dau va két thuc cua mot doan thang. Piém
duoc dung dé xac dinh vi tri cta 10 xo, diém dit luc va tﬁng loc cua
lu6i phan tir hitu han.

Néu mot diém duoc dinh vi ¢ trén hodc gﬁn mot doan théng nao do
thi né sé tu dong chia doan thang d6 thanh hai phan.

. Poan thiing (lines)

“Doan thang” duogc dung dé xac dinh dudng bién hinh hoc va dudng
bao két cau. NO dung dé bi€u dién vi tri cua twong, dam hay hod
mong. Mo1 doan thang co thé co nhi€u tinh chat va chirc nang.

Néu hai doan théng cat nhau, no cling s& tv dong chia moi doan
thang thanh hai phan



. Vung (Clusters)

“Vung” la mot khu vuc dugc bao boc hoan toan bo1 cac
doan thang Plaxis tw dong nhan biét Vung duya vao vi tri
cua cac duong thang Tinh chat cua cac doi tuong trong
vung 1a dong nhat.

. Phan tir (Elements)

Trong qua trinh tao ludi, cau tric hinh hoc dugc phan chia
t]

hanh nhitng phan tir ¢6 15 nat dang hinh ném(nhv). Khi

t!

hiét 1ap ludi hai chiéu, nhitng phan ti nay dugc dung dé

tao ra cac phan tir tam gidc-6 nut & trén mit phang lam
vi€c va cac phan tu tr giac- 8 nut trén truc Oy.



8. Nut (Nodes)

* Céc phan tir dang ném duoc dung trong
chuong trinh 3D Foundation gom 15
nat. Cac phan tir gan nhau dugc lién
két voi nhau boi cac phan tir trung
gian. Trong qua trinh tinh toan, cac
chuyén vi(u,, u,va u, ) duge tinh toan
ta1 cac nut.

9. Piém vrng suit (Stress point)

* Poi lap voi chuyeén vi, ung suat va bién dang dugc tinh toan doc lap
tal tirng nut.



10. Dim ngang (Horizontal Beams)

* Dam ngang la mot doi twong dung dé thay thé nhitng két cau thanh
manh. Dam ngang ludn nam trén mat phang lam viée, do doé can
phai lya chon mit phang phu hop trude khi tao mot dam ngang.

* Cac dic trung tinh toan ciia dam ngang bao gom dién tich mit cat
ngang A va trong luong riéng v.

11. Dam dirng (Vertical Beams)

* Dam dung 1a mot doi twong dung dé thay thé nhitng két cau thanh
manh. Dam ding duoc dinh vi gitra mat phéng lam viéc va mat
phang phia duéi. Vi vay, trude khi tao mot dam dung can thiét lap
mit phang 1am viéc twong tng véi dau trén va dau dudi ctia dam.

* Cac dac trung tinh toan cia dam dung bao gom dién tich mit cat
ngang A va trong luong riéng .



12. San (Floors)

* San 1a mot doi twong dung dé thay thé nhitng két cau dang tam mong
nam ngang. San luon nam trén mat phang lam viéc va bao phu mot
vung kin, do d6 can phai luya chon mat phang phu hop truéce khi tao
san.

* Céc dic trung tinh toan cia san bao gom chiéu day d va trong luong
riéng v.

13. Twong (Walls)

* Tuong 1a mot d6i twong dung dé thay thé nhiing két cau dang tam
mong thang ding. Tuong dugc dinh vi gitra mit phang lam viéc va
mit phang phia dudi. Vi vay, trudce khi tao tuong can thiét 1ap mit
phang 1am viéc twong tng vai bién trén va bién dudi cua tudng.

* Cac dic trung tinh toan cua tuong bao gdom chiéu day d va trong
luong riéng v.



14. Coc (Files)

* Coc la mot doi tuong dung dé thay thé nhitng két cau dang khéi, véi
mit cat ngang co dang vudng, tron hoic theo yéu cau nguoi thiét ké.
Trudce khi tao coc can thiét 1ap mat phéng lam viéc tuong rng vo1
dau trén va dau dudi cia coc

15. Lo x0 (Springs)

* Lo xo 1a mot d6i tuong dung dé lién két mot vat thé voi dat. No
duoc dung dé thay thé coc khi bé qua twong tic giita coc va dat.
Ngoai ra no ciing duge dung thay thé mo neo hay cir dé gia cuong
cho tudng chan.

* Lo xo ludn nam trén mit ph'fmg lam viée, do d6 can phai lya chon
mit phang phu hop trude khi tao 10 xo.
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CAC BUOC THIET LAP BAI TOAN
TREN 3D FOUNDATION

I. X4y dung so d6 hinh hoc.

I1. Thiét 1ap dir liéu dau vao.

II1.Thwc hién qua trinh tinh toan.

IV. Hién thi va sit dung két qua.




VI DU TINH TOAN

Vi du: Nguot ta du dinh thiét ké mong be cho modt cong
trinh nha & 4 tang nam trén tang dat sét co chiéu day 28m.
Phia dudi tang dat sét 1a tang da goc. Tai trong cong trinh
phan trén truyén 1én moéng dugce quy doi thanh luc tap trung
dat tai vi tri xay dung cot, moi luc co tri s6 6000 kN (nhu so
dé). Xac dinh su 6n dinh vé nén mong cua cong trinh. Cho
biét tinh chat cua céc 16p dat da va vat liéu lam mong.



6.0 m

38.0m

—_—

O [l

O O

| 100m |

1 "1
6*6000 kN

18.0m




I. X4y dung so d6 hinh hoc

Cian ctr vao dit liéu thuc té, ta di thiét 1ap so d6 hinh hoc
cho bai toan.

IL. Thiét 14p dit liéu dau vao

1. Tao file dir liéu mdi * Moo
= Exizting project

- Tt Start menu, chon

C:APraagram Filesh. . \bvnvhineeb, PF3

Plaxis 3D Foundation input.
- Click New project nhan OK.

1] LCancel




2. Thiét ldp cdc théng so co ban (General Setting)

General Settings
- O hop  thoar | Foe oimssin|
General Setting PH" o
chon trang Project | .,
dién Vi dl} 1, g = Descrplion ~ [Vidu'
9.8Im/s* va y =
10kN/m? vao céc vi | Come e

Gravity 10 G [V
Earth grawity: (3800 = s

b

tri turong ung.
- Nhan next dé

A Tater 10000+ kNdmd
chuyén sang trang a
Dimentions

Nest ‘ 14 ‘ LCancel




General Settings 3

Project Dimensions ‘

Uit Geometry Dimensions

Length  |m Amir; {50,000 i m :-:

Force |k Amaw {50000 i m r
-Q trang Dimentions e oo ; j;;;ﬂ 1
dien cac thong so B
n}1u’ 6’, hinh Vé? bén N
ro1 nhan OK dé xac Weights  kN/m? i
nhgn cai dat W

| Getas default
O =




3. Xdc dinh mdt phang lam viéc (Work planes)

- Pé mo ctra so Work planes
ta cO thé click s tur man hinh
Window hoac tou thu muc

Workplanes

Geometry T
? , 0.000

- Click Add dé xuat hién Work 2000

planes mo1, dién -28 vao bang 28,000

tri sO va nhan Enter.

- Click Insert , thay doi tri s6
trong bang thanh -2 thi ta duoc

ket qua nhu hv bén. o ORTT Cancel
- Click OK dé quay tré vé

vung lam viéc.




4. Thiét lgp so do hinh hoc (Building Geometry)

- Tu hop thoar Work planes trén
thanh cong cu, chon vi tri mat

phang 1am viéc o toa d6 y =0.0. i | |0.000 v

- Chon Wall to thuc don 0.000
Geometry hoac tu thanh cong cu. |-2.100

, 28,000
- Thiét 1ap hinh chir nhat co toa
d6 (-19.0; 9.0); (19.0; 9.0);
(19.0; -9.0); va (-19.0; -9.0)
bang cach click trai chudt & céc
vi tri twong ung. Click phai
chudt dé két thuc 1énh.




- Chon w1 ftri mat
phang lam viéc ¢ toa
do y =-2.0m.

-  Chon Floor tu

thuc don Geometry
hoac tu thanh cong cu.

- Click tra1 chuot
vao vung dugc bao
quanh bo1 Wall.




5. Thiét lgp so do tdi trong (Loads)

- Chon vi tri mit phang
lam viéc 6 toa dQ y = -2.0m.
- Chon Line ttr thuc don

4

Geometry hoac tur thanh cong cu.
- V&2 dudng thang tr (-10; -3) dén
(10; -3) va (-10; 3) dén (10; 3).

- Chon Point tur thuc don Geometry
hoac tur thanh cong cu.

- Click tra1r chuot tai cac vi tri (-10;
(10; -3) de dat luc tap trung 1kN tai
cac vi tri nay.




hon Borehole tr Geometry hoac tir thanh cong cu.
lick

hon

chuot tai vi tri (-50; -30) dé mo cira s6 Borehole.

= -2m trong hop thoar Water level.

Lavers

add | Insert | | @ Materials. .. |
Boundaries IS.;.“ ]

Layer b WiPress+ WFress
Boundary [m] [kMAme] [KM/me]
1 0.00a Mo 0.00a
2 -260.000 ({IFS

v Hydrostatic

Water lewel;  [-2.000 =

i




Borehole click
Material.

- Click New dé mé
hop thoalr mo,

Material seis

Global # x>

~Project Database

Set type:

Group order: Mone

Mew.. | Edit. | Copy. | Del. |

ok,

Apply




-O trang General dién cac thong s6 nhv bén.

Mohr-Coulomb - Clay

General ] Parameters ] |rterfaces ]

b aternial Set aeneral properties i
|dentification: Clay Tunzat 17000 It
b aterial rodel: b ohir-Coulomb hd T 2at 18.000 lc:I'-J,l'm3
bl atenial bype: Drained hd
Comments Fermeability

l& : 0.000 m/day

Igjr : 0.000 m/day

k2 : 0,000 m/day

Advanced... |
L Mext ok | cancel |




- Click next dé chuyén sang trang Parameters
va dién cac thong s6 nhv.

Mohr-Coulomb - Clay

General Farameters l Interfaces]

Stffress Strength
Ee 000000 kM = o 10.000 Kk I
u{nu) 0.300 qiphi) : 30,000 s

W ipsi) 0.000 s
Blkermatives
Gt 1153846 knjm®

2
.y 4033000 Kyjm
Advanced... |
o Mest oK. Cancel |




- Click next dé chuyén sang trang Interfaces
va chon cac thong s6 mac dinh. Roi click OK.

Mohr-Coulomb - Clay

Eenerall Parameters  Interfaces l

Strength

F"‘inlzer '

Real interface thickness

trinkter !

k. Cancel




Material sets

- Kéo 16p dat vira mic dinh Global>>> | |
‘ o < A . by Project Databasze
va tha vao cot dia tang trong
ctra sO Borehole. Click OK dé
Group order:

tro vé vung lam viéc. —

Set type: Whalls -

- Chon mat phéng lam viéc O
y=0.0m.

- Mo hop thoai Materials tur
thanh cong cu, chon Wall.

- Click New va chon cac thong
s6 nhv 16i click OK.

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




Walls

—d aterial zet

—Comment

IEasement Wafall

—Propertie

i Linear
i Mon linear

d: |n_3nn m w 24.000 kM A

v lzotropic

Eq: |'I.IIIIIIIIIE+III?‘ kN/me  Grz: (PR kM/me

Ez: |'I.IIIIIIIIIE+III?‘ kM/me  Gi3: |4.‘IE?‘E+DE kM/me
Gog: |4.'IE?‘E+IIIE kM A

w12t 0200

Cancel




Material sets

Global 3>

—Project Database

Set type: IFI::u:urs -

Group order: IN.:.ne -

- Click New va chon cac thong
s6 nhv roi click OK.

Mew.. | Edt. | copy. | el |

ok | e




— M atenal zet

—Comment

Flaar |
—Propertie
d: ||:|.5|:||:| m o |24_|:||:||:| kM A
i« Linear W i
| zotropic
i Mon linear
Eq:  [1.000E+07 kMN/me Gz [4.167E+08 kM A/me
E2:  [1.000E+07 kM/me  G13: [+167E+08 kM A/me
Gog: |4_1 67E +0E kM A

vzt (0200

Cancel




6. Tao ludi 2 chiéu (2D Genera tion)

- Click tir thuc don Mesh hoic tir biéu tugng trén thanh

cong cu.
- Click Update dé tro vé vung lam viéc.




7. Tao ludi 3 chiéu (3D Generation)

- Click tir thuc don Mesh hodc tir biéu

N

twuong trén thanh

cong cu.

\
A

€ vung

lam viéc.

- Click Update dé tro v

30 Mesh




Mo lednul.!lnn ‘
“ ﬂ. & H+ Iritial phase H ==Caculate... ‘

o

I"I"I-Il

- Click nut Calculation trén thanh cong cu va click

Phases dé mo cura sO Phases.




|5 Phases

General | Parameters I

—FPhaze

Murnber / 1D |III IInitiaI phaze

Start from phage: IN"«.-“-‘-.

—Calculation type

KO procedure

—Lag infao

—LCaomment

B Mewt |

E¥ Insert

| 5 Delete...

Identification | Phaze r'u:u.l Start frn:uml Calculation type

| Loading input | Timne

| Firzt |

Laszt |

== |nitial phaze 0O M k.0 procedure

Staged construction 000 day  MAA

Erint ...

M

LCancel




General Parameters

K, ki,

1 [Clay C

M A4

M A 0.500 0.500

B Newt | E¥ Inzert | B Delete...

|dentification | Fhaze n-:u.l Start fr-:uml Calculation type

| Loading input | Time | First

| Last

= |nitial phase 0 B A4

k.0 procedure

Staged construction  0.00day  MA4

Brririt ...

P

LCancel




&| Phases

General | Parameters |

—Phaze —Calculation type
Mumber /1D I'I IE woavation Flaztic j
Start from phase: ID - Initial phaze ﬂ

~Log info — Comment

E-Ne:-:t | ﬂvlnsert | E{Delete...l

|dentification I Fhaze r'u:n.I Start fn:nmI Calculation bupe I Loading input I Time I Firzt I Laszt I
= |nitial phase 0 M A, k.0 procedure Staged construction  0.00 day  MAA& M A,
= [Cucavation 1 ] Plagtic Staged construction  0.00 day  MA4& I A,

Frint ... (]9 Cancel




- O trang Parameters chon cac thong s6 nhu mac dinh , roi
click OK d¢ tro v€ vung lam viéc.

Phases

General Parameters l

Caontrol parameters Iterative procedure

Additional zteps 250 p I Diefault

_ Tolerated errar :
Iv Rezet dizplacements to zero

[ lgrore undrained behaviour Ower relaxation :

-

| - |
=

| - |

v Delete intermediate steps b axirnum iterations : | :l
=

| - |
=

| - |

Loading input Dezired minimunm :

Drezired maxXinm :

=
Time interval : |D.EIDDEI | day
E ztimated end time : 00000 & daw
E— M et | a Insert | E{ Delete. .. |
| dentification Fhasze no. | Start from | Calculation bype Loading input Time | Fir=t | Last |
= |nitial phaze 0O A k.0 procedure Staged construction 000 day  MAA MAA
= [ ocavation 1 1] Plaztic Staged construction 000 day AN M A

Print ... Ok Cancel




- Chon mait phang lam viéc
oy =0.0m.

- Click trai chudt vao vi tri
ctia Wall, roi click chuét vao
ving dat dugc bao quanh
boi tuong, moét hop thoai -
mo1 dugec mo ra va lua chon

cac thong so nhv.
- Click OK.

Select items

Iterms

v W ater below
Valumetnc strain below




- Chon mat ph?mg lam viéc
0y =-2.0m.

- Click tra1 chudt vao vi tri
cua Floo, mot hop thoair moi
duoc mo ra va lua chon cac
thong s6 nhv.

- Click OK .

Select items

Soil above

v \Water above
Wolumetne strain above

v Soil below

v W ater below
Wolumetnc strain below

v Floor




- Click Next Phase. O trang
General chon kiéu Plastic
cho Phase Loading.

- Chon Work plane ¢ -2.0m

- Click dup ta1 cac vi tri dat
luc, thay thé cac gia tr1 theo
phuong Oy = -6000kN.

- Click OK.

- Click Calculate dé thuc
hién qua trinh tinh toan,

Point Load
[reometry paint 12
salue:  |0.000 i kM
Talue:  |-B0000 i kM
Zifaue:  {0.000 > kN

(. ‘ Cancel ‘




IV. Hién thi va sit dung két qua.

Total displacements Ut o

Extreme value = 1.36%10° " m



Total displacements Uy,

Extreme value = 1.36%10°%% m

Workplane maximum value = 834.5?‘*10'18 m and minimurn salue = 23.?8*10'18 m



Total displacements Uy,

Extreme value = 1,36*107% m
Wiarkplane maxirmun value = 34,6710 m and minimum value = 23.78%107° m



Total displacements U,

Extreme value = 1.36%10° % m

Waorkplane maximum value = 576, 1'5""1III'18 rm and rminirmum value = 2:3.25"‘1III'1=3 I



Effective mean stresses p’



Effective mean stresses p'
Extreme value = -161.33 |=.1I"«J,|'r|'|2

Workplane maximum value = -22.67 Iazf‘«],l'n‘n2 and minimum value = -22.67 I<:I‘«J,|'m2
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