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Mobng coc

Phan tich phan t& hitu han

Plaxis 3D Foundation

Bai béo niy nghién cttu vé& kha ning danh gid sic chiu tai ciia méng coc & cdc khia canh xét dén anh
hwéng ctia khoang cach giita cac coc, sb lwgng coc va chidu dai coc ¢é xét t&i hiéu ting nhém trong diéu
kién dia chét cu thé, thong qua viéc st dung phén mém Plaxis 3D Foundation.

KEYWORDS ABSTRACT

Pile foundation This paper investigates the capability to assess the load-bearing capacity of pile foundations from various

Finite element analysis perspectives, considering the influence of pile spacing, the number of piles, and pile length, while also

Plaxis 3D Foundation examining group effects under specific geological conditions, through the utilization of Plaxis 3D

Foundation software.

1. Gi6i thidu

Theo mét s6 quan diém thiét ké méng coc hién nay, dai méng
dugc xem la tuyét dbi cling va chua xem xét dén sy 1am viéc caa dat
nén duéi day dai nén chuwa phan 4nh ding thuc té.

Bén canh d6, qué trinh thi cong coc dai tra c6 thé xay ra tinh
hudng mét s6 coc khong dat chidu dai theo thiét ké. Khi d6, néu vin
tinh toan theo 1y thuyét théng thuwdng c6 thé phan anh khéng chinh
xéc s 1am viéc thue té ctia hé coc va dai méng.

Hién nay cac cong trinh tinh todn hiéu tng nhém coc theo céc
Tiéu chuén nuéc ngoai kha nhidu, tuy nhién két qua con phén tan.
Theo cac tiéu chudn thiét k& hién hanh (TCVN 10304-2012, TCN 272-
05) ciing nhut céc sb tay thiét ké déu méi chi din v& tinh toan thiét ké
méng coc khi céc coc trong méng c6 cling chidu dai, chwa c6 chi din
v& tinh toan thiét ké cho tridng hop méng coc ¢ cic coc véi chidu
dai khac nhau.

Xuét phét tit vAn d& nay, bai béo trinh bay phuong phap phan
tich sy lam viéc cia méng coc vGi ) lwgng coc, khoang céch coc va

chidu dai coc thay dbi sit dung phin mém Plaxis 3D Foundation.

2. Co s& 1y thuyét
2.1. Tinh todn méng coc [1], [3]

Vi gia thuyét dai coc tuyét dbi citng, tai sé phan bd déu hodc
theo quy ludt tuyén tinh 1én tt ca cdc coc bén duwdi, nguoc lai khi dai
coc mém thi sy phan bd céc coc tity thude vio bién dang ubn ctia dai,
céc coc ngodi bién sé chiu tai it hon do di coc bién dang 16n nhit &
tam. Khi méng coc chiu Iwc 1éch tam, tai tdc dong 1én mdi coc trong
nhém khéng ddu nhau va duoce xéc dinh theo cong thitc sau:
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véi:

M,: moémen theo phuong truc y

M,: mOmen theo phuong truc x

x;: khoang céch tinh ti truc coc thi I dén truc di qua trong tam
ctia dai theo phuwong x

y;: khoang cach tinh tif truc coc thit I dén truc di qua trong tim
cta dai theo phuwong y

biéu kién an toan cho cac coc trong méng coc nhu sau:

V&i stic chiu tai cho phép ctia coc:
YO RC k
0 =0 x ek ®)
fT

trong d6:

Yo 12 hé sb didu kién 1am viéc, 14y bing 1 v&i coc don va bing
1,15 trong méng nhiéu coc

¥» 12 hé s6 tin cdy vé& tAm quan trong ctia cong trinh, liy bing
1,2; 1,15; 1,1 twong Gng v&i tAim quan trong cta cong trinh cip I, 1I
va Il [5]

v la hé sb tin céy theo dét [5]

2.2. M6 hinh Mohr - Coulomb trong Plaxis [2]

Mb hinh Mohr — Coulomb (MC) 14 mé hinh gin diing v& mbi
quan hé cta dit. Pay 12 mo hinh dan hdi - thuin déo dua trén co
s6 dinh luat Hook két hop véi tiéu chudn pha hoai Mohr -
Coulomb. Trong m6 hinh dan héi — thuin déo, bién dang va téc d6
bién dang dwoc phan tich thanh hai thanh phan: phin dan hoi va
phin thudn déo. Pinh luat Hook dwgc sit dung dé thé hién méi
quan hé gitta gia ting @ng suit va bién dang. M6 hinh gdm 5 théng
s6 co ban: module dan hdi E, hé s Poison v, lic dinh ctia dét c, géc

ma sat trong ¢ va géc nd cua dat .
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3. Vi du tinh toan
3.1. Bai todn

Théng s6 diu vio: méng coc khoan nhdi bé tong cbt thép,
duong kinh coc D=0,5m, coc dai 14,5m; bé tong coc B30 cb

E,=30.10°Pa, d4t nén c6 cac thong s6 nhv & Bang 1.

M6 hinh méng 3 coc va méng 9 coc trong phan mém Plaxis 3D

Foundation (Hinh 2).

Bang 1. Thong sb dia chét.

Ding phin mém Plaxis 3D Foundation dé phan tich méng 3 coc
va méng 9 coc c6 cling chidu dai va khoang cach tim coc thay dbi dé
tinh hé sé hiéu ng nhém. Két qua dugc so sanh véi cong thie thyc
nghiém cta Converse-Labarre (1980), TCN 272-05 va két qua thi
nghiém ctia gido su Al-Mhaidib, A.I (2001) [4], két qua nhv trén Hinh
3 va Hinh 4.

Céng thitc Converse-Labarre dé tinh hé s hiéu tng nhém:

n= 72_w_(271 1)(4)

m m n
trong d6: m va n - sb coc trong mot hang va sb hang coc; S -
khoang cach tim coc; D — dwong kinh coc.

Hinh 1. Tiéu chun hiéu suit Mohr-Coulomb.

Thoéng sb Ky hiéu - ” Loat j]at licu » Pon vi
Lép 1 Lép 2 Lép 3 Lép 4 Coc

Mau vat liéu Model M-C M-C M-C M-C PHTT -
Loai vat liéu Type Drained Drained Drained Drained Non-porous -
Day - 8,5 3,0 2,5 15,5 - m
TL riéng d4t trén muc nuwde ngim Yunsat 17,4 17,2 17,2 17,2 25 kN/m?
TL riéng dAt duéi myc nide ngam Yeat 18,5 18 19 20 - kN/m?
Module dan hoi E 22000 20000 3500 24500 3.00E+07 kN/m?
Hé sb poisson v 0,3 0,3 0,3 0,3 0,3 -
Luc dinh don vi c 0,6 0,5 13 0,9 - kN/m?
Géc ma sat trong P 30,15 28,25 6,2 31,45 - bo

a) méng 3 coc
Hinh 2. M6 hinh méng coc bang Plaxis 3D Foundation V.22.

b) méng 9 coc
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Hinh 3. So sdnh hé s6 nhém méng 3 coc véi cac két qua da cong bb.

Nhdn xét: Trudng hop méng 3 coc va méng 9 coc cho két qua
tinh kha sat v&i cong thic thue nghiém, TCN 272-05 va két qua thi
nghiém, diéu nay cho thiy phwong phép tinh c6 co s tin cdy. Trén co
s& 6 tiép tuc st dung phin mém Plaxis 3D Foundation dé khao sat
cho mét sé triwdng hop méng 6 khoang céch coc thay déi, sé luong

coc thay dbi va chiéu dai coc thay dbi.

3.2. Xét anh hu'éng ctia khodng cdch giita cdc coc dén sitc chiu tdi ctia

nhém coc

Xét cac bai todn méng coc khoan nhdi D500, chidu dai coc
L=14,5m; méng chiu tai thing dting tai tim d2i méng N = 6000kN,
sb lugng coc cb dinh 1a 9 coc, ty s6 S/D thay déi tir 2,0; 2,5; 3; 4,0;
6,0 dén 6,5. Két qua stic chiu tai clia coc trong méng (P, ) dugc thé hién
& Bang 2.

DAl 9 COC
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TCN 272-05
0.00
3 6 9

S/D

Hinh 4. So sanh hé s6 nhém méng 9 coc v&i cac két qua da cong bé.

| I

a) méng 3 coc

1
|

b) méng 9 coc

Hinh 5. Noi lyc trong coc.

Bang 2. Két qua stic chiu tai ctia coc trong méng khi thay dbi khoang cach coc.

< Hé s6 hiéu Gng nhém n,
STT SO coc S/D P, (kN)
Plaxis 3D Theo céng thiic Theo 22TCN-272-05
1 9 2 678,2 0,864 0,606 0,65
2 9 2,5 664,5 0,846 0,676 0,65
3 9 3 663,9 0,845 0,726 0,70
4 9 4 665,7 0,847 0,791 0,80
5 9 5 687,7 0,876 0,832 0,88
6 9 6 742,0 0,945 0,859 1,00
7 9 6,5 699,8 0,891 0,870 1,00

Nhdn xét: Bai toan mé hinh bing Plaxis 3D Foundation cho két
qua tinh to4n hé sb hiéu tng nhém khi khoang cach coc thay dbi xp
xi vi cong thite thre nghiém va theo 22 TCN 272-05. Két qua bai toan
cho thiy, v&i ciing didu kién dia chit, ciing chidu dai coc va sé lugng coc
trong méng thi stc chiu tai cta titng coc riéng ré cang giam khi ty sb
S/D cang giam. Khi khoang cich S/D=2,5 thi hé s6 hiéu ¢ng nhém
n=0,846; khi khoang cich S/D=6,0 thi hé sb hiéu tGng nhém
n=0,945.

3.3. Xét dnh hwéng ctia s litong coc dén siéc chiu tdi ciia nhém coc

Xét cac bai toan cho dai méng coc khoan nhdi D500 kich thudc
3,5m x 3,5m; chidu dai coc L=14,5m; méng chiu tai thing ding tai
tam dai méng N = 5000kN, khoang céch coc ¢ dinh 14 2,5, s6 uong
coc thay déi tit 1; 2; 4 ;6; 9. Két qua dd ltn tai tam day khéi méng quy
wéce va site chiu tai ciia nhém coc trong moéng (SP;) dugc thé hién &

Bang 3.
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[*103m)

Hinh 6. Chuyén vi tdng thé ctia bé méng,

Bang 3. Két qua do ltn v stic chiu ti ctia nhém coc khi thay dbi sb Itgng coc.

[*10-3m]
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S coc bai S/D Lan (cm) *P; Hé sb hiéu ting nhém n
1 3,5x3,5 2,5 6,69 1248,311 1
2 3,5x3,5 2,5 5,291 1115,858 0,90
4 3,5x3,5 2,5 3,533 890,239 0,71
6 3,5x3,5 2,5 2,664 711,605 0,57
9 3,5x3,5 2,5 2,107 572,988 0,46

Nhdn xét: Két qua bai toan chay trén mé hinh Plaxis 3D
Foundation gin tuong dwong véi két qua tinh theo céng thic thic
nghiém (4). Két qua phan tich cho thiy khi v&i cling kich thuée dai
méng, cling diéu kién dia chét, chidu dai coc nhut nhau va khoang cach
gitta cac coc 1a S/D=2,5 thi khi dai méng cang nhiéu coc thi stic chiu
tai clia titng coc riéng ré trong méng cang giam. Khi sé lvong coc cang

tang thi hé s6 hiéu ttng nhém cang nho.
3.4. Xét anh hudng cia chiéu dai coc dén sitc chiu tdi ctia nhém coc

Khao sét tredng hgp moéng 3 coc, xét 3 truong hop khac nhau:
a) Céc coc c6 clung chidu dai 14,5 m

b) Coc gitta dai L=16,5, cic coc bién dai 14,5 m

¢) Cac coc c6 cung chidu dai 16,5 m

Két qua tinh toan quan hé tai trong — d6 liin dutgic trinh bay trén Hinh 7.

MONG 3 COC
Tai trong (kN)

0 2000 4000 6000 8000

DG lun (cm)

——Mbt loai chiéu dai 14.5m

O 0 A W N = O

7 =M=Chiéu dai coc hén hep

8 —a—Mot loai chiéu dai 16.5m
9

10

Hinh 7. Quan hé tai trong — d6 ltin méng 3 coc.

Nhdn xét:

- Tl cac két qua trinh bay trén hinh 7 ta thdy: D6 cling ctia coc
& gitta kha 16n so v&i 2 coc con lai & bién, didu nay 1a do coc & giita
dwoe ting cuwdng chidu dai va hiéu @ng nhém ctia méng 3 coc 1a
khéng dang ké.

- Két qua phan tich Plaxis 3D Foundation cho thiy hiéu qua ctia
truong hgp méng hén hop cac loai chidu dai coc ndm & khoang gitta
2 trudng hop con lai. Piéu d6 cho thiy tinh kha thi khi st dung loai
moéng nay.

Khao sét truong hgp méng 9 coc, xét 4 triuong hgp khéac nhaw:

a) Cac coc c6 cling chiéu dai 14,5m

b) 3 coc gitta dai L=16,5, cac coc con lai dai 14,5m

¢) Cac coc ¢6 ciing chidu dai 16,5m

d) 3 coc bién dai L=16,5, cac coc con lai dai 14,5m

Két qua tinh toan quan hé tai trong — do ltn dugc trinh bay trén
Hinh 8 dén Hinh 10.

_ MONG 9 CQC,
3 CQC GI’A DAl HON CAC CQC CON LAI
Tai trong (kN)
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6

Hinh 8. Quan hé tai trong — d6 1tn méng 9 coc khi 3 coc gitta dai hon

céc cac con lai.
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~ MONG9 COC, ‘
3 CQC BIEN DAI HON CAC CQC CON LAI
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Hinh 9. Quan hé tai trong — d6 1in méng 9 coc khi 3 coc bién dai

hon céc cac con lai.

MONG 9 CQC, COC GIJ’A DAI HON,
cocC BIEN DAI HON
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Hinh 10. Quan hé tai trong — d6 ltn mdng 9 coc khi so sanh cac

vi tri coc dai.

Tt cac két qua trinh bay trén hinh 8 dén hinh 10 ta théy:

- Céc coc gifta cho thiy d6 ciing 16n hon nhidu so véi cac coc
con lai do chiéu dai coc dugc tang cwong. Tuy nhién do sb luong coc
nhiéu, hiéu tng nhém di anh huéng lam cho coc nay yéu hon so véi
coc twong ty ¢ truong hgp méng 3 coc.

- Céc coc duge tang cuwong chidu dai thi d6 cting 16n hon nhiéu

so Vi cdc coc con lai. Tuy nhién khi ting cuwdng chidu dai 3 coc giita

sé cho d6 cting 16n hon khi ting cuwdng chiéu dai 3 coc & bién. Bén
canh d6, méng 9 coc ¢6 sb ltgng coc nhidu, anh hwdng ctia hiéu tng
nhém 1am cho coc nay yéu hon so v&i coc twong tu & triedng hop
moéng 3 coc.

- Két qua phan tich Plaxis 3D Foundation cho thiy hiéu qua cta
truong hop méng ¢6 chidu dai coc hén hop vin nim & khoang gitta 2
treong hop con lai. Tuy nhién viéc chi ting cuwdng chidu dai 1 coc
khéng gitip st chiu tai tng thé ting nhidu khi ting cuwdng chidu dai

3 coc.
4. Kétluan

Khi tinh toan trén mo hinh Plaxis 3D, céc két qua tinh ra twong
ddng véi cac két qua theo cong thite thite nghiém va cac gid tri khuyén
tri trong Téu chudn 22 TCN 272-05. Tuy nhién, két qua tinh toan bai
toan theo md hinh Plaxis 3D thién vé tin dung vat liéu t6t hon. Truong
hop thay dbi sé Iugng coc va khoang cach coc, khi 14y theo Tiéu chuin
22 TCN 272-05 sé thién vé& an toan hon, dan t6i lang phi vat liéu khi
thiét ké.

Két qua nghién cttu ding phwong phép phin t hitu han bing
Plaxis 3D Foundation cho phép phéan tich dugc sy lam viéc cia méng
coc trong trudng hop cac coc ¢ chidu dai khac nhau. Piéu nay gidp
cac ky su dé dang ap dung vao thuc tién khi qua trinh thi cong coc dai
tra c6 thé xay ra tinh hubéng nén dit bi nén chit hoic dia hinh cting,

nhidu d4 to dan dén mét sb coc khong dat chidu dai nhu thiét ké.
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