Ung dung phan mém Plaxis 3D foundation
de danh gia kha nang chiu luc cia coc sau khi xay ra
su' ¢ thi cong tang ham trong nén dat yéu

The application of Plaxis 3D foundation in the evaluation of the pile bearing capacity after
construction incidents in soft ground

Tom tat
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Abstract

This paper presents the application of Plaxis
3D Foundation in analyzing the pile bearing
capacity after the displacement of basement
walls exceeded the allowable values when
constructing basements in soft ground.
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1. D4t van dé

Viéc tinh toan bién phap thi cdng ting hdm dé& dw bao chinh xac cac tinh hubng
c6 thé xay ra trong qua trinh thi cong nhdm dam bao cho céng trinh xung quanh va
kha nang chiu lwc hé théng coc, twdng vay clia cong trinh. Tuy nhién, c6 mét sb tinh
hudng bét kha khang trong qua trinh thi cdng lam cho twérng vay, ctr chuyén vi ngang
qué murc sé& day cac coc bién chuyén vi I&n. Nén viéc danh gia kha nang chiju lwc con
lai ctia c&c coc la mot yéu ciu cAp thiét. Phan mém Plaxis 3D Foundation c6 thé phan
tich danh gia kha n&ng chiu luc con lai clia coc sau khi xay ra sw cd vi né mé ta duwoc
céc giai doan thi cong giéng nhuw thuwc t& va mé ta dworc tai trong tac dung 1én dau coc.

2. Mb hinh vat liéu trong phan mém Plaxis 3D Foundation

Plaxis 3D Foundation & bdé phdn mém 3D s dung phwong phap phan t& hivu
han, phan tich &n dinh va bién dang cta két cAu dat, da trong linh v dia ky thuat
cbng trinh.

Plaxis hd trg nhiéu loai mé hinh trong quan hé clia dat nhw Mé hinh dan héi tuyén
tinh. M6 hinh Mohr-Coulomb, M6 hinh Hardning Soil (HS). Trong dé Mé hinh dan héi
tuyén tinh c6 théng sé ctia md hinh gdm méd dun dan héi E, hé sb Poison u, md hinh
thwong chi duoc st dung chli yéu mé phang cac khdi két cau cing trong dat. Vi vay,
dé ap dung trong nén dat yéu M6 hinh Mohr-Coulomb va Hardning Soil (HS) sé& dwoc
mo ta chi tiét nhw sau:

2.1. M6 hinh Mohr-Coulomb va céc théng sé

Mb hinh Morh-Coulomb 1& mé hinh néi tiéng thuwdng diing dé tinh toan gan dang

cac ing xt & giai doan dau cla dat.

Bang 1. Cac thong s6 dau vao ciia m6 hinh Mohr —Coulomb

M6 dun dan hdi ctia vat liéu trong thi nghiém

ref
E nén 3 truc (kN/m?)

E Mé dun dan hdi clia vat liéu trong thi nghiém 1
oed Itryc (kN/m?)

M |Hé sb Poison

@ |Géc ma sat trong (d0)

C  |Lwcdinh cia dat(kN/m?)

¥ |Goéc gian nd cla vat liéu (dd)

Cach chon cac tham sé ctia md hinh Mohr — Coulomb

%=L=l—sin¢)
oy 1-u
+ Gia tai ban dau: u~0.3+0.4

A - Hé sb Poisson(p): K=

* Nén/n&d: u~0.15+0.25
» Béo hoa, khéng thoat nwéc 1~0.49+0.5

« Chu y: u=0.5xuét hién diém ki dj trong ma tran do cing.
B - Mot sb van dé phan tich voi dat khong dinh:

« PLAXIS khong 6n dinh khi c= 0, nén chon ¢c= 0.1

C -Dbg cilrng va d6 dinh tang theo d6 sau:
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Hinh 5. D6 thi quan hé giir g; va g,

* Vincrement SO gia md dun dan hdi theo chiéu sau (kN/m?®)

* Vror 30 sau bat dau xuét hién I&p vat liéu (m)

* Cincrement SO gia cudng do khang cat theo dd sau (kN/
m?)

D - Géc masat trong ¢ va géc gidn né w: Khi khong c6 sb
lidu vé y thi:

0
v =9-30
0

v=0c9p<30
2.2. M6 hinh Hardning Soil (HS)

M6 hinh dwoc tinh toan theo:

« ng suét phu thudc vao d6 cing (quy tac Idy thira)

+ Bién dang déo khi cit ( ELS ): Do ctng thi cAp clia dét
trong thi nghiém 3 truc c6 thoat nwéc

o 5
P
© COSE —i) Sime
« cosg+ pT sing
Fi
F

-
(gt

Hinh 2. Bi€u d6 quan hé o, va g, [11]
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Hinh 6. D6 thi quan hé giir €; va q [11]

» Bién dang déo khi nén (Egzg ): P6 clring clha dat trong
thi nghiém nén 1 truc

- Dan hdi nénné (E"F /gy )

« M&t pha hoai cat theo md hinh Mohr — Coulomb

Cach chon cac tham sb ctia md hinh:

A - ng suét phu thudc vao dd cling

_ Eref

ref )m
oed

* Do clng nén 1 truc E,py (o/p
D4t ctng: m=1. D4t mém: m=0.5.
Twong tw cho cap nén/n& (ur)

Ki hiéu R chi “Gia tri tiéu chuén”
Soft soil: m=1.
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Hinh 7. D6 thi quan hé giir £; va q trong thi nghiém
CU [11]

Hinh 11. M3t bang hé ving chéng H300 va H400 I6p 1 va
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Hinh 12. M3t bang b6 tri coc

Hinh 8. P6 thi quan hé giir &; va o, trong thi
nghiém nén mot truc [11]

Hinh 10. M6 hinh khong gian phan két cau

ref

ref )4 . ,A* — A
A (1+¢,)
ref (1
Eref — 3p (1 _ Zﬂm),k* _ k
k (I+e,)

ur

A* chi sb nén cai tién.

k* chi s6 n& cai tién

* B clng theo thi nghiém nén 1 truc:
c.cosp—o3'sin

Eoed :E;Zf (—(0 3 SR8 ym

c.cosp+ pref sing

B - Buwdng cong (rng suét va bién dang
« Két qua cua thi nghiém 3 truc tiéu chuén thoat

B nwoc:
(m}
Y c.cosp—0o'3.sin

E50=E§8f( @ rgf -(P)m preleoo

c.cosp+p’ T sing
_ ref  ccosp—c'3.sing m

Y Eur - Eur ( ref . )
- c.cosp+p " sing

ref ref

Eur :3E50

P, q la (rng suét trung binh va (rng suét léch.

q=01-03
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Hinh 13. Mé hinh tai trong xe c6 trén dudng Hinh 14. Chuyén vi tong thé
p=20kN/m/m

Bang 2. Bang thong s6 mo hinh Hardning Soil

Cc Lwc dinh, kN/m?

@ Géc ma sét trong, (°)

¥V |Géc gian né, (°)

E;;f D6 cirng thir cAp trong thi nghiém 3 truc, kN/m?

E::; DO crng trong thi nghiém 1 truc, kN/m?
m D4t civng m= 1, d4t mém m= 0,5 hodc xac dinh

dwa vao thi nghiém nén 3 truc.

f
E o ctng néning ( 1f —37<0 ) kNim?

Hinh 15. Chuyén vi ctr -
o Hé s0 poisson, mac dinh 0.2

o P |Ung suét tham chiéu, 100(kN/m?)
» Lam viéc &ng suat — bieén dang theo dwdng hyperbolic

> déo hoan toan. ,
€0 hoan foan R, |Hé sb pha hoai = 0.9

« Tinh toan mat déo (& trang thai (rng suét 3 truc)
C - Bién dang thé tich déo

Cuwdng dd chiu kéo, mac dinh =0

tenstion

Bién dang thé tich déo: &F =si p - - ;
And &y =SYmy Sé gia cwong khang cat cla vat liéu theo chiéu

Tinh theo géc n& va géc ma sat trong Cicrement sau. mac dinh = 0
. sin ¢, —sin . '—o" . _—
Sln‘//m=.¢m7.¢cv Sln{l’m:.?-l—?’ « Tat n& tai hé s6 rong max:
1=sin gy, sin @y, o1+03—-2ccot gp . .
- . : SIMYmo b —SM Py

£ S | i < : =
« Két qua clia sy lam viéc: Vol e<emax: siYmob 1-sin ¥/ mo 4 Sin @y
ng sudt nhd( ¢, <@y ) -> nén V6&i €>€max : ¥Ymob=0
ng SUAt 16N (>0 ) -> N6 i, = SOTSIY_ pnit g Tt )

I-sin psiny 1+ejnit

» Trang thai gi&i han( ¢,;,=¢., )
) ) v * Sy so sanh cia mb hinh HS va MC
siny/:w singy =193 + Thi nghiém thoat nuéc ba truc (Hinh 5, 6)
—S1n @ Sin —
Psiey o1 +o3-2ccotgy + Thi nghiém ba truc khéng thoat nwac va thi nghiém nén
mét truc (oedometer) (hinh 7, 8)

Thuan loi va han ché ctia mé hinh HS
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Bang 3. Thong so dia chat
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Bang 4. Thong s6 bé tong cua coc khoan nhoi
; . Erer
Tén Loai y”"sats Veat s v . Rinter
kN/m kN/m kN/m
Bé téng Non-porous 25 25 0.2 3.25E7 1
Bang 5. Thong s6 hé vang chong
[ satenal Duta Sets - Bearrs
Lnear st |
113 [ ] A E W L] T Faa
[l |[ahled] | Ebie?] I Il | [o*] | [=*)
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Bang 6. Thong s clr dudc quy doi nhu tudng bé téng cé do6 cirng EI tucng duong

Ten | o | e | i | i | i | v | v | e | e | ve | ve
LasenIV | 032 | 785 3E7 3E7 37 | 1.1567 | 1.1567 | 11567 | 0.3 0.3 0.3
Bang 7. Panh gia kha nang chiu tai cta coc
Tén coc | Tiét dién Chuyénvi | Mamax M N Q2 Qs Panh gia
max(cm) (kNm) (kNm) (kN) (kN) (kN)
D3-50 1200 25 -3247.81 40.67 1412.58 19.06 | -228.03 | Khéng dat
D3-45 1200 15.78 -1668.28 5.78 1908.45 -4.31 81.38 Dat
D3-44 1400 12.84 -1890.13 | 384.91 2604.87 | -103.47 | -46.92 Dat
D3-46 1400 12.72 -1886.77 | -306.05 | 2627.31 115.07 116.95 Dat
D3-49 1400 20 -4219.01 -44.22 1760.69 53.89 219.04 | Khong dat
D3-51 1400 19.9 434503 | 138.29 1670.11 -50.71 166.61 Khong dat
D3-36,37 1400 3.2 -353.21 197.87 215016 | -127.81 -14.26 Dat
D3-38,42 1400 8.2 -620.29 391.58 3002.81 | -242.25 33.16 Khong dat
D3-39,41 1400 5.9 -689.43 798.02 2015.91 -12.14 30.16 Pat
D3-40 1400 4.9 -858.83 7.69 2147.15 1.11 2.16 Pat
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Hinh 16. Luc cit Q13 cha coc
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Hinh 19. Chuyén vi ciia coc

» Cac thuan loi dwoc so sanh v&i Mohr-Coulomb:

- Mé phéng (rng x(& lam viéc phi tuyén cta dat tot hon

- Sy khac biét clia tai trong ban dau tir d& tai/chat tai

- Lwu lai dwore (ing suét tién cb két

- D6 ctrng khéc nhau cho céc dwéng (ng suét khac nhau
dwa trén tiéu chuén thi nghiém

« Cac han ché;

- Can phai lwa chon cac thong s6 vat liéu khac nhau cho
céac trang thai khac nhau ban dau (vi du: cat chat va cat roi)

- C6 xu huéng dy tinh dd cirng cét thp hon khi bién
dang nhé

S

Hinh 17. M6 men M2 cuia coc

Hinh 18. M6 men M3 cuia coc

ﬁf

Hinh 20. Lu'c doc N cuia coc

i

Hinh 21. Luc cit Q12 cha coc

- Khéng c6 (rng x& cét sau khi dat (rng suét dinh

- Khéng c6 tinh bat ddng hwong

- Khéng c6 nén thir cap (truot)
3. ’ng dung phan mém plaxis 3D foundation trong
phan tich anh hwéng tir sw cé thi céng ting ham khu
vre dat yéu téi sw lam viéc cha coc
3.1. Gidi thiéu cbng trinh

Cong trinh c6 2 tAng ham, dwoc xay dwng tai phwéng
Hoang Liét, Quan Hoang Mai, Thanh phb Ha Nai.
3.2. Dia chét céng trinh

(Hinh 9, Bang 4, 5, 6, 7)
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3.3. Giai phap két ciu hé chéng d&
~ Do cbng trinh co tinh chat déi xrng nén trong mé hinh
bang phan mém Plaxis 3D Foundation, t6i chi mé hinh mét
ntra cong trinh. (Hinh 10, 11, 12, 13)
3.4. Trinh tw cac buoc thi cbng
Buwdce 1: Thi cong cr Lasen IV
Buwdc 2: Dao dat t&i do sau -2.700 so véi cos +0.000
Bwéc 3: Thi cdng hé vang chéng 16p 1
Budc 4; Dao dat téi do sau -5.800 so v&i cos +0.000
Buwéc 5: Thi cdng hé vang chéng 16p 2
Buéc 6: Dao dat toi do sau day méng bién
Bu(’yg 7: Dat tai trong vao dau coc twong dwong strc chiu
tai dw kién cla coc
3.5. Két qué phén tich
(Hinh 14, 15, 16, 17, 18, 19, 20, 21, 22, 23) (Bang 6, 7)

4. Két luan

Céc sb lieu dau vao cé thé duwgc xac dinh tir cac thi
nghiém nhw thi nghiém nén ba truc, thi nghiém SPT theo

Tai liéu tham khao
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cac phwong phap khac nhau. Méi phwong phap phu hop
véi tirng loai dat nén nhét dinh. V&i dét roi thi st dung thi
nghiém SPT, voi dat dinh thi str dung thi nghiém nén ba truc.

M6 hinh béng phan mém Plaxis 3d Foundation c6 d6
chinh xac cao hon rét nhiéu so véi mé hinh trong Plaxis 2D
vi c6 thé mé ta dwoc twong tac gitra cac coc véi nhau, gitra
hé coc véi twdng clr; mé ta dwoc ddy dd sy anh hwédng cua
sw cO toi tlrng coc & cac khu vire khac nhau.

Két qua cia phwong phap nay cho ta biét dwgc nhivtng
coc khdng con kha nang chiu tai, tr dé6 dwa ra phwong an
thay thé coc cho phu hop.

Cac ton tai: Tuy phdn mém tinh toan dung dén dén dau
thi mirc d6 chinh xac cua loi giai cling khéng thé tranh khai
chiu anh hwéng clia yéu td con nguoi. Viéc xac dinh sé liéu
dau vao, lya chon md hinh tinh, phan tich két qua van phu
thudc vao kinh nghiém cta nguoi thiét ké. Vi vay can co
thém cac thi nghiém hién trwdng dé danh gia dwoc chinh
xac hon./.

5. Shamsher Prakash, Hari D.Sharma (1999), Mong coc trong thc t¢
xdy dung, NXB Xdy dung, Ha Noi, tr. 1-28

6. Chu Qudc Thang (1997), Phuong phdp phdn tit hitu han, NXB
Khoa hoc va ky thudt

7. A.B.FADEEV (1995), Phuiong phdp phdn tit hitu han trong dia co
hoc, NXB gido duc

8. D6 Vin Dé, Phdn mém Plaxis 3D Foundation, NXB Xady dung.
9. Nghiém Manh Hién, Phuiong phdp phdn tit Hiiu Han

10. Kulhawy, Estimating Soil Properties for Foundation Design

11. Plaxis 3D Foundation Validation Manual
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