KHOA HOC & CONG NGHE

Ung dung phan mém Plaxis 3D Iua chon chiéu dai coc

& khu vuc cé hang Cacto

Application of Plaxis 3D software in selecting pile length in the Karst area

Tom tat

Bai bao nay trinh bay két qua nghién citu st dung
phan mém Plaxis 3D dé danh gia su anh huéng cia
cong trinh bén trén thong qua hé méng beé coc téi dat
xung quanh khu vic ¢6 hang Cac te. Phan mém dugc
sti dung @& md hinh héa diéu kién dia chat va mé
phéng tac déng clia phan than céng trinh théng qua
mong bé coc. Md hinh Idy vao cac thdng sé dia chat
nhu lvc dinh, géc ma sét va trong lugng don vi,... duoc
thu thap tit bao cao khao sat dia chat. Phan mém
Plaxis 3D cho phép diéu chinh chiéu dai coc va phan
tich tac dong cia né dén su on dinh ctia cong trinh.
Qua déy cho thay phan mém Plaxis 3D da chitng to

la cdng cu hiéu qua trong viéc xac dinh chiéu dai coc
phut hgp cia mong bé coc trong khu vuic ¢é hang Cac
ta. Cho phép ki su dua ra quyét dinh lua chon chiéu
dai coc d& dam bao su an toan va dn dinh cho méng
be coc.

Tir khéa: Plaxis 3D, mdng bé coc, diém tdt liin

Abstract

This paper presents the results of a study on using Plaxis 3D
software to assess the impact of a construction project on
the surrounding soil through a pile foundation system in the
Karst area. The software was used to model the geological
conditions and simulate the impact of the structure on

the soil through the pile foundation system. The model
took into account geological parameters such as cohesion,
friction angle, and unit weight, which were obtained from
geotechnical survey reports. The Plaxis 3D software allowed
for the adjustment of pile length and the analysis of its
impact on the stability of the structure. This demonstrates
that the Plaxis 3D software proved to be an effective tool

in determining the appropriate pile length for the pile
foundation in the Karst area, enabling engineers to make
informed decisions to ensure the safety and stability of the
foundation.
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1. bat van dé

Viéc xay dwng méng cong trinh trong ving dia chat phirc tap, cé hang
cac to 1a kho khdn cho ngudi thiét ké. Khi thiét ké cac cong trinh & khu
vire cd cac to' nén ap dung cac phwong phap xac dinh twong tac cla két
cAu v6&i nén, cé tinh dén kiéu hinh thanh va sut lun cac to. Dé giai quyét
bai toan nay can phai cé théng tin chung vé sw hién dién cuia cac to tai dia
diém xay dwng va mé hinh tinh toan cu thé danh gia 6n dinh ctia dt quanh
hé cac to. Viéc nghién ctvu kha nang xay dwng cong trinh trén cac to nhe
rng dung cac phan mém chuyén dung la can thiét, giup danh gia d tin
cay do day cltia dat nén trén cac khoang tréng cac to, d@m bao cong trinh
hoat dong binh thwérng. Phdn mém Plaxis 3D V20 c6 thé dy tinh duwoc do
IGn cGia méng, dd 1Gn tai cac d6 sau khac nhau trong nén dat, tlr d6 xac
dinh dwoc didm tat lun. Nhw thé ta c6 thé xac dinh dwoc chiéu dai coc hop
ly trong khu virc c6 hang Céc to.

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

Plaxis 3D V20 |& bd phan mém str dung phwong phap phan t& hiru
han, phan tich &n dinh va bién dang ctia két cAu dat, da trong linh vuc dia
ky thuat céng trinh.

Plaxis hé tro nhiéu loai md hinh trong quan hé cta d&t nhw Mé hinh
dan hdi tuyén tinh, mé hinh Mohr-Coulomb, mé hinh Hardning Soil, va con
nhiéu mé hinh khac.

ng xtr cta dat la &ng xt khong phuc hdi duwoc, cé hién twong chay
déo va gian né khi chiu trivot. Vi vay chi co ly thuyét déo maéi mé ta dwoc
(rng xt clia d4t. Day 1a mé hinh sb cho phép mé ta iing x& khdng dan hoi
phirc tap va cac diéu kién tiép xic khac nhau, (rng véi cac diéu kién dia
chét va cac dét tinh khac nhau cuia dat. Hardening Soil la mé hinh da mat
déo, cu thé Ia d6 1a moét mé hinh hai mat déo két hop, mat déo trwot va mat
déo hinh chép mii. Sy tdng bén phu thudc vao ca bién dang déo va bién
dang thé tich. Khac véi mé hinh dan héi déo ly twéng, mat chay déo cla
moé hinh Hardening Soil khéng cb dinh trong khéng gian tng suét chinh
ma né gian ra do bién dang déo.

Bang 1. Thong s6 mo hinh Hardning Soil

c Lwc dinh hiéu qua
¢ Géc ma sat trong hiéu qua
v Goc gian n&
Ex D6 clrng thir cAp trong thi nghiém 3 truc
Ef Do cng trong thi nghiém 1 truc
m Dat cieng m = 0,5, dat mém m = 1 hodc xac dinh dwa vao thi
nghiém nén 3 truc.
Eref A ’ A 2 ref ref
ur D6 crng nén/né (E =3E; )
Hur Hé s poisson (mé&c dinh p, =0.2)
ref
(ng suét tham chiéu, (mac dinh R, =100(kN/m?)
R; Hé sb pha hoai (mac dinh R= 0.9)
Ctension | CLryng d6 chiu kéo (mac dinh Genstion —0)
Sé gia cwdng khang cét clia vat liéu theo chidu sau (méc
Cincremem : —
dinh Cincrement _0)
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Hinh 1. Biéu d6 quan hé o4 va g[3]
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Phuaong an 1: coc dai 25m, mdi coc & do sau 30,0m so v3i
c6t tu nhién, strc chiu tai coc coc 1a Po= 6600kN. Téng sb
coc trong dai la 43 coc.

Hinh 4. Mit bang méng bé coc phuong an 1

C6 thé phan ra thanh hai loai ting bén la tai bén truot
(shear hardening) va tai bén nén. Tai bén trwot dwoc dung
d& mo phdng bién dang khéng phuc hdi do trng suét Iéch gay
ra dwoc dic trwng béi module bién dang trong thi nghiém
ba truc va dwgc md hinh bang mat déo trwot. Trong khi do
tai b&n nén dwoc dung d& mé phéng bién dang khong phuc
hdi do (ng suét nén dang huwéng gay ra dwoc dac trung béi
module bién dang trong thi nghiém nén Oedometer va dwoc
mé hinh bang mat déo hinh chép mii. Mat déo trwot st dung

Hinh 2. Xac dinh Esg

1

Hinh 3. Pudng cong (rng suat — bién dang[3]
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Phuong an 2: coc dai 30m, mii coc & do sau 35,0m so Vdi
6t tu nhién, stic chiu tai coc la Pey= 8400kN. T6ng s6 coc
trong dai la 34 coc.

Hinh 5. Mit bang méng bé coc phuong an 2

dinh, tac gid st dung mé hinh Hardning Soil, cac théng sbé
dwoc xac dinh nhw trong bang 1.
Cach chon cac tham sb ctia mé hinh: Ung suét phu thudc

_ =ref ref \m
vao do cirng. B clrng nén 1 truc Eoes = Eoes(0/P™)

ref

500 M.

+ Cach xac dinh
Két qua cla thi nghiém 3 truc tiéu chuan thoat nwéc:
et ,C-COSQP—G'5.SiNQ .,

quy luat chay déo khong tich hop va mat déo chop mii st E,, =E5 2 p =100
e oA S . . C.cosQ +p™ sing
dung quy luat chay déo tich hgp. Trong mé hinh Hardening
Soil, khéng phai chi co mét do cing nhu cac mé hinh khac, E, — g (SC0S0=0" SNgy, £l _ el
do clrng cla lan dau chat tai, do cing do tai va tai chat tai U T e cosp +p* sing ur T T80
la khac nhau. Vi vay, dé tng dung phén tich bai toan Iun 6n
Bang A. Tai trong tiéu chuin tac dung vao hé thang may
Tang Hé vach T6 hop FX FY Fz MX MY
kN kN kN kN-m kN-m
Ham Vach thang may TH1 262.65 -583.92 106540.9 43.25 5.29
Bang B. Tai trong tiéu chuan tac dung vao cét truc 14A, 14C, 14D, 15C, 17C
Tang Cot T6 hop FX FY Fz MX MY
kN kN kN kN-m kN-m
Ham 17C TH1 -2.51 -56.96 9515.26 7112 -2.75
Ham 15C TH1 -2.19 -56.45 9948.17 70.04 -2.30
Ham 14C TH1 25.14 -7.61 21337.60 -8.00 35.40
Ham 14A TH1 86.33 124.11 18688.97 -185.36 118.36
Ham 14D THA1 -59.93 -211.52 21932.35 266.54 -79.63
SO 53 - 2024 5]
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Hinh 8. M6 hinh

hang Cac ta trong
phan mém Plaxis . i -
3D. Hang Cac to & do o i ”
sau 44.9m so vGi cot
tu nhién, kich thudc

'-'E' hang‘rcfmg khoang
— ' 6m va cao 1,6m et -
Hinh 6. Mt cit dia ting khai bao Hinh 7. Hinh Hinh 9. Théng sé coc
trong Plaxis 3D. Muc nudc ngam tru hé khoan trong mé hinh
cach c6t tu nhién la 7,0m [1]. [1]
Bang 1. Bang thong s6 dat nén
Tén I&p dat DPon vi Lép 1a Lép 2 Lép 3 Lép 4 Lép 6b Lop 7
Material model Hardening | Hardening | Hardening | Hardening | o qening i | Hardening
Drainage type Und(f;ned Und(r:;ned Und(f;ned Drained Drained Drained
YVunsat kN/m? 18.2 18.4 19.9 23 17.5 23
Yeat kN/m? 18.5 18.7 20.1 235 17.8 235
Esof kN/m? 7793 4.20E+04 4.88E+04 8.78E+04 1.84E+04 8.78E+04
Eoed™ kN/m? 7793 4.20E+04 4.88E+04 8.78E+04 1.84E+04 8.78E+04
E,™ kN/m? 2.34E+04 1.26E+05 1.47E+05 2.63E+05 5.51E+04 2.63E+05
power (m) 0.65 0.55 0.55 0.5 0.7 0.5
c_ref kN/m? 26.4 251 23.6 60 16 60
 (phi) ° 18 17.9 18.6 20 15 20
Y (psi) ° 0 0 0 0 0 0
v_ur 0.2 0.2 0.2 0.2 0.2 0.2
p_ref kN/m? 100 100 100 100 100 100
c_inc kN/m?/m 0 0 0 0 0 0
R_f 0.9 0.9 0.9 0.9 0.9 0.9
R_inter 1 1 1 1 1 1

3. 'ng dung phan mém plaxis 3D xac dinh chiéu dai
coc ctiia méng bé coc trong khu vwe cé hang Cac to
3.1 Gidi thiéu céng trinh

Coéng trinh c6 1 tAng hdm va 28 tang ndi, dwoc xay
dwng tai xa Nhuan Trach, huyén Lwong Son, tinh Hoa Binh.
Méng khu vie thang may la mong bé coc, dwong kinh coc la
D=1000mm. Tai trong tac dung Ién hé cét vach:

+ Tai trong tiéu chuén tac dung vao hé thang may (Bang
A).

+ Tai trong tiéu chuan tac dung vao c6t truc 14A, 14C,
14D, 15C, 17C (Béang B).

D& Iwa chon phuong an chiéu dai coc hop ly, tac giad
I&n 2 phwong an d&t chiéu sau mdi coc 1&n lwot 1a 30.0m va
35.0m so v&i cbt tw nhién. Twong trng véi strc chiu tai cia
coc D1000 thay ddi va sb coc trong dai thay ddi nhw bén
dwoi:

3.2 Dia chét céng trinh

Céc |6p dat khao sat tir trén xudng dwéi dwoc thé hién

& hinh 7

Thoéng sé dat nén clia cac I6p dat khao sat dwoc thé hién
& bang 1

Bé téng coc va dai méng str dung B35 cé cac thong sb
tinh toan nhw sau:
Bang 2. Thong s6 bé téng ciia dai méng va coc
v (kN/m3) v E (kN/m?)
0.2 3.45E7

Tén Loai vat liéu

Elastic 25

Bé tong

3.3 M6 hinh két cdu hé méng bé coc

M6 hinh méng bé coc bang phadn mém Plaxis 3D: Hinh
10, 11, 12.

3.4. Két qué phén tich

Hinh 13, 14, 15, 16.

D6 Itn cla dai méng I&n nhét trong c& 2 phuong an la
S1=3,036cm <‘[S]=10 cm theo phu luc E trong [3]. Vi vay d6
IGn d&m bao diéu kién dd lun tuyét déi cho phép.

+ P06 1n clia mét cat qua méng va (ng suét trong dat

T hinh 20, hinh 22, hinh 24 va hinh 26, ta nhan thdy &ng
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Hinh 10. M6 hinh 3D hé dai coc  Hinh 11. M6 hinh 3D hé dai coc  Hinh 12. Kich thudc m6 hinh

va hang Cac to phuong an 1
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Hinh 13. D lin méng trén
mat bang cta phuong an 1
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Hinh 17. D6 lGn cta mat cat qua méng phwong an 1
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Hinh 19. 'ng suét ¢’,, clia mét cat qua méng trong
phwong an 1

suét trong @At tai miéng hang Céc to da xuét hién vung bién
dang déo nén doé lun trén miéng hang Cac to trong phwong
an 2 1a 20.0mm (hinh 18).

Vi két qua trong phuong an 1, t hinh 19, hinh 21, hinh
23, hinh 25 thi chwa xuat hién ving bién dang déo. B9 Iun
trén miéng hang Cac to la 2,0mm (hinh 17).

T phan tich 2 phwong an trén, ta nhan thay khi st dung
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Hinh 14. D lin moéng trén
mat bang cta phuong an 2

va hang Cac to phuong an 2
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Hinh 15. Chuyén vi cia
hé coc ciia phuong an 1

Hinh 16. Chuyén vi cia
hé coc cua phuong an 2
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Hinh 18. D lin cua mat cat qua méng
phwong an 2
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Hinh 20. U'ng suét ¢’,, clia mét cat qua
moéng trong phwong an 2

phwong &n coc dai 30m cdm vao dd sau 35.0m so véi cbt tu
nhién khong dam bao dé an toan so véi phwong an coc dai
25m cam vao do sau 30.0m so véi cot tw nhién.

4. Két luan

Két qua phan tich hai phwong &n véi dé dai ctia coc khac
nhau la 25m va 30m c6 dé Iun trén miéng hang Cac to lan
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Hinh 21. ’'ng suét o,, ctia méit cat qua méng trong
phwong an 1

L

Hinh 23. ’ng suét ¢’, cia mét cat qua méng trong
phwong an 1

Hinh 25. 'ng suét ¢’; ctia mét cat qua méng trong
phwong an 1

lwot 14 2,0mm va 20,0mm, ngoai ra (ng suét trong dat tai
miéng hang Cac to' d& xuét hién vung bién dang déo trong
trwong hop coc dai 30,0m. Tir két qua nay, ching ta cé thé
lwa chon dwoc chidu dai coc hop Iy d&dm bao sy an toan va
4n dinh cho céng trinh.

Phan tich mé hinh sé Plaxis 3D la phwong phap mé
phéng hién dai, thé hién rd rang trang thai (ng suat cla hé
mong coc va nén dat cé tdn tai hang Cac to. M6 hinh sé cho
cai nhin tdng quan hon vé& kha néng sup dé hang Cac to, do
ltn cda méng tai khu vic nay ma cac phwong phap phan
tich truyén thdng kho c6 thé dat dwoc. Vi mirc d6 chinh xac
can thiét clia cac so dd thiét ké méng coc, co thé tién hanh
phéan tich dang tin cay vé tac doéng clia méng coc va tao ra
mot phwong phap phd bién dé tinh toan anh hwéng moéng
coc, c6 tinh dén tat ca cac yéu té anh hwéng chinh dén hang
Céacto./.
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Hinh 22. U'ng suét o,, ctia mét cat qua méng
trong phwong an 2
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Hinh 24. U'ng suét ¢’4 ctia mét cat qua méng
trong phwong an 2
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Hinh 26. U'ng suét ¢’; ctia mét cat qua méng
trong phwong an 2

1
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54 TAP CHi KHOA HOC KIEN TRUC & XAY DUNG



	2024 #53

