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Nghién cuu su lam viéc déng thai cta coc,
mong va nén dat trong mong be coc

Study on continuous working of piles, foundation and soil in pile raft foundation

> TS NGUYEN NGOC THANG", KS LE QUOC CUONG?

"Khoa Ky thuat cong nghé, Trudng Pai hoc Tién Giang; Email: nguyenngocthang@tgu.edu.vn

2Khoa Cong nghé, Trudng Dai hoc Kinh té céng nghiép Long An

TGM TAT

Hign nay, tai cac do thi lon cda Viet Nam rét nhigu nha cao téng
duge xdy dyng dé dap img nhu cdu @, sinh hoat, thuong mai dang
tang len nhanh chang cia xa hai. Gigi phap thiét k& nén mang va
coc cing tham gia [am vigc 13 dé huy dong dugc phén mang cing
lam vigc vai coc. Mang be coc (MBC) da tré thanh gidi phap mang
hitu higu nhat ap dung cho nhiéu cong trinh cao tng trén the gidi
vi kha nang chiu lyc, da lon cia b va coc duoc cai thign dang ke
so viri mang coc thang thudng.

Tir khaa: Mang; mang be coc; dét yéu; Plaxis 30; FEM.

ABSTRACT

High-rise buildings are currently being built a lot in Vietnam's
major cities to meet the rapidly increasing residential, living and
commercial needs of society. The solution to design the
foundation and the pile to work together is to mobilize the
foundation to work with the pile. Pile raft foundation has become
the most effective foundation solution applied to many high-rise
buildings in the world because the bearing capacity, settlement of
rafters and piles are significantly improved compared to
conventional pile foundation.

Keywords: Foundation; pile raft foundation; soft soil; Plaxis 3D;
FEM.

1. GIGI THIEU

Nha cao tang hién dang dugc xay dung rat nhiéu tai cac dé thi
I6n cla Viét Nam dé dap Ung nhu cau &, sinh hoat, thuong mai
dang tang Ién nhanh chéng cda xa hoi. Giai phap thiét ké nén
mong va coc cling tham gia lam viéc la dé€ huy dong dugc phan
modng cung lam viéc véi coc. MBC da trd thanh gidi phap mdng
hitu hiéu nhat 4p dung cho nhiéu céng trinh cao tang & trén thé
gidi vi kha nang chiu luc, d6 Iin clia be va coc dugc cai thién dang
ké so v&i méng coc théng thudng. Katzenbach (2000) da cho thay
dugc loi thé cla viéc sir dung méng coc dai bé va cung cap cho ta
mot s6 vi du vé viéc ap dung méng coc dai bé vao dat sét cing [1].
Ngoai ra con c6 mot s6 vi du khac vé viéc st dung méng coc dai be
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cho cac cdu trac dat khac nhau cé thé tim thay trong sach cla
Hemsley, J. A. (2000) [2]. N6i chung su hiéu qua vé kinh té cua
mong coc dai bé hau hét dugc trinh bay bdi Randolph (1994) la
nhiing chiéc bé va coc cung tham gia chiu tai, lam cho su ldn, ltn
léch gilta bé-coc van nam trong pham vi cho phép [3]. N6i mét
céach r6 rang la cac coc phai dugc thiét ké lam sao huy dong gan
hét kha nang lam viéc cta coc khi chiu tai.

Giai phap MBC mac du dugc dé cap nhiéu khéng chi trong cac
céng trinh nghién cliu ma con dugc giGi cac nha dau tu, nha thau,
don vi tu van dé nghi [4]. Nhung viéc dp dung giai phap MBC trong
thuc té chua dugc xem xét nhiéu, con ¢o rat it cong trinh nghién
clru trong nudc quan tam dén.

2.LY THUYET TiNH TOAN MONG BE cocC

Trong thiét ké MBC, c6 5 van dé can thiét dugc xem xét bao
gém: Suic chiu tai cuc han khi chju tai ding, tai ngang va moment;
Do 1Un t6i da; D6 lun léch; Banh gia cac gia tri moment, luc cat cda
bé dé thiét ké bé méng; Panh gia cac gia tri moment, suic chiu tai
cla coc dé thiét ké coc. Hién nay, cing v&i su phat trién cla may
tinh va phuong phép phan ti hitu han, cadc mé hinh tinh toan coc
lam viéc dong thai véi nén thudng dugc xay dung.

MBC Ia mét hé mong rat phuc tap, su lam viéc ctia mong phu
thudc vao su tuong tac gilra cac thanh phan: coc - dat - bé, chi can
mot trong cac thanh phan nay thay ddi, su lam viéc cila moéng da
lap tuc thay ddi theo. Cac quan diém thiét ké MBC hién nay [5-8]:

2.1. Quan diém coc chiu tdi hoan toan

Theo quan diém nay, cac coc dudi bé méng dugc thiét ké nhu
mot nhém coc dé ti€p nhan hoan toan cla cong trinh ma khéng
ké dén su tham gia chiu tdi cGa nén dat duéi dai coc. Trong khi tinh
toan, hé MBC dugc tinh nhu méng coc dai thap vdi nhiéu gia thiét
kém theo nhu:

Tai trong ngang do nén dat trén muc day dai tiép thu.

Dai mong tuyét déi cling, ngam culing véi cac coc, chi truyén tai
trong dung |én cac coc, do d6 coc chi chiu kéo hodc nén.

Coc trong nhém coc lam viéc nhu coc don va coc chiu toan bo
tai trong tu dai.

Khi tinh toan téng thé méng coc thi coi hé méng la mét khdi
mong quy udc.

Tinh toan theo quan diém coc chiu tai hoan toan cé uu diém la
don gian, thién vé an toan va dugc huéng dan chi tiét trong cac
gido trinh nén mong hién nay. Do 1in cia mong tinh toan theo
phuong phap nay nho, sit dung nhiéu coc va thudng hé sé an toan
cao, chua phat huy dugc hét suic chiu tai ctia coc va khéng kinh té,
dugc coi nhu la mot phuong an "lang phi" trong thiét ké.

Quan diém tinh todn nay phu hgp cho nhiing két cdu moéng
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coc c6 chiéu day dai 16n kich thudc dai nho, hodc nén dat duéi day
dai yéu, cé tinh bién dang 16n. Khi do, ta c6 thé bé qua su lam viéc
cla dat nén dudi day dai va xem toan b tai trong cong trinh do
coc chiu.

2.2. Quan diém bé chiu tdi hoan toan

Theo quan diém nay, bé dugc thiét ké dé chiu phan I6n tai
trong Ién méng, cac coc chi nhan mot phan nhé tai trong, dugc bé
tri han ché ca vé sé lugng suc chiu tai véi muc dinh chinh Ia gia c6
nén, gidm dd trung binh va lun léch. D6 1Gn cda moéng trong quan
diém nay thudng Ién, vugt quéa dé Iun cho phép, ngoai ra vdi tai
trong cong trinh 16n, tinh theo quan diém nay thudng khéng dam
bao stc chiu tai cia nén dat dusi mong.

Quan diém thiét ké nay phu hgp véi nhing céng trinh dat trén
nén dat yéu cé chiéu day khong lén. Khi dé lién két gitia coc va dai
khéng can phuc tap, vi muc dich coc dé gia ¢6 nén va gidm lan
léch la chinh.

2.3. Quan diém bé va coc déng thoi chju tdi

Theo quan diém nay, hé két cdu méng dai - coc déng thai lam
viéc véi dat nén theo mot thé théng nhat, xét dén day da su tucng
tac gilia cac yéu té dat-beé-coc. Trong quan diém nay, cac coc ngoai
tac dung gidm lun cho céng trinh, con phat huy hét dugc kha nang
chiu tai, do d6 can it coc hon, chiéu dai coc nhé hon. Khi coc da
phat huy hét kha nang chiu tai, thi mot phan tai trong con lai sé do
phan beé chiu va lam viéc nhu méng bé trén nén thién nhién.

Trong quan diém nay, d6 ltn clia cong trinh thudng I6n hon so
vGi quan diém coc chiu tai hoan toan nhung vé téng thé, né van
dam bao nam trong quy dinh véi mot hé s6 an toan hgp ly, do dé
quan diém tinh toan nay cho hiéu qua kinh té€ t&t hon so véi quan
diém dau. Tuy nhién, qua trinh tinh toan can st dung cac mé hinh
phtic tap hon, do d6 hién nay quan diém nay chua dugc phé bién
rong rai.

Quan diém thiét k& thu nhat thién vé an toan, nhung khéng
kinh t€, nén ap dung khi céng trinh c6 yéu cau cao vé khéng ché
dé ltn. Quan diém thiét ké thu hai, méng bé trén nén thién nhién
la phuong an kinh té nhung dé 1an cda bé Ia rat I6n va thudng nén
dat khong da suc chiu tai v6i cong trinh ¢é tai trong 16n. Quan
diém thiét ké thu ba, dung hoa dugc cac uu, nhugc diém cuda hai
quan diém trén, nén trudng hgp céng trinh khéng c6 yéu ciu qua
cao vé do 1an, c6 thé st dung dé tang tinh kinh té.

Pé thay déi quan diém chua chinh xac vé mong beé coc, cac
chuyén gia co dat da tim cach dua ra cac ly thuyét tinh toan hé
théng méng nay, trong d6 c6 Poulos & Davis (1980), Fleming et. al.
(1992), Randolph (1994), Burland (1995) va nhiing nghién ctu gan
day cla Poulos (2001, 2011) [9-13]. Ap dung phuang trinh Midlin
cla ban khéng gian dan héi vao trong bai toén bé - coc va nhiing
th{ nghiém thuc té€ dé€ phan tich ngugc bai toan nay, Poulos (1994)
da dua ra mot mé hinh gan vai thyc té. M6 hinh nay dugc chap
nhan réng rai, dugc ap dung dé xay dung nhiéu cong trinh va tiép
tuc dugc phat trién.

3. MO PHONG PHAN TiCH MONG BE COC

3.1. Giéi thiéu cong trinh

Cong trinh dua vao vi du minh hoa la mét cong trinh nha
chung cu két hgp van phong cao 18 tang véi 1 tang ham. Mat
bang chir nhat 16x33m, téng chiéu cao 60,9m. Giai phap két cau,
st dung hé khung vach chiu luc. C6t ddy mong & dé sau -5,0m so
vGi mat dat tu nhién. Mat bang céng trinh kha nhd, tai trong lai
tuong déi 16n nén so bé chon phuong an coc khoan nhoi dusng
kinh d = 1,0m, chiéu dai coc du ki€n 30,0m, cdm sau vao I6p cat
pha sé 2 mot doan 18,0m.

3.2. M6 hinh tinh todn

Xét mot MBC, trong d6 bé moéng c6 dang ban phéng, chiéu day
bé hp, ndm trén hé coc khoan nhoi dudng kinh d, khoang cach céc
coc la L. Méng chiu tai trong do céng trinh truyén xuéng. Xay dung
mo hinh phan tich la mét hé MBC don gian, kich thudc phan bé
khéng ddi 14m x 14m, chiu tai trong phan bé déu q = 500kPa nhu
chinh tai trong phan b6 clia cong trinh. Bang cach 1an lugt thay déi
céac théng sé vé dudng kinh, khoadng cach cac coc dé phan tich sy
lam viéc dong thai clia coc, mong va nén dat dudi cong trinh (Hinh
1 va Hinh 2).
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3.3. M6 hinh tinh todn trong Plaxis

Plaxis 3D Foundation la mét chuong trinh PTHH khong gian ba
chiéu, ing dung vao viéc phan tich két cdu mong cho cac cong
trinh xay dung trong dat lién va trén bién. Nhd viéc Ung dung tién
bd khoa hoc ky thuat, chuong trinh nay cho phép ngugi st dung
gidi quyét nhiing bai toan két cdu phuc tap bang nhiing dir liéu
dau vao don gian. Két qua cua bai toan cho ta cac tri s6 Ung suat,
bién dang...tai tlng vi tri trong méng cling nhu toan bé mong.
Phuang phap mé hinh héa cla Plaxis 3D Foundation: Biéu dién
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mat bang cong trinh, mé phéng cac I6p dat, mé phong cdu trac
cong trinh, xac dinh tinh chat vat liéu, tao ludi phan ti (2D - 3D) va
xac dinh cac budc tinh toan.

Qua trinh tinh toédn trong Plaxis 3D Foundation dugc bat dau
vGi viéc thiét 1ap mo hinh tinh todn. Mé hinh tinh toan la su két
hop clia cac hinh try hé khoan va cac mat phdng nam ngang (Hinh
3 vaHinh 4).
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Hinh 3. M6 hinh trong Plaxis 3D Foundation
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Hinh 4. Lugi phan t& hiru han

Cac dac trung vat liéu cla cac I6p dat [14], coc va dai méng
BTCT [15] trong Plaxis 3D Foundation dugc thi nghiém, tinh todn
va dugc trinh bay trong cac Bang 1 va Bang 2.

Bang 1. Thong s6 cac I6p dat trong mod hinh Plaxis 3D
Foundation

STT Tham s6 Ky higu Ldp1 Ldp2
1 M@ hinh Model Mohr - Mohr -
Coulomb Coulomb
5 Ungxtvatlieu Type Undrained Undrained
3 Dung trong tu nhién (kN/m?°) Yunsat 18,00 20,10
4 Dung trong bao hoa (kN/m?) Yt 20,00 20,37
5 Ma dun Young, E (kN/m?) E 13980 43500
6 Hé s6 Poisson (-) v 0,330 0,325
7 Cudng do khang cdt (kN/m?) Cef 10,0 46,00
g  Gécmasdttrong (°) I 2430 19°49’
9  Gocdanng (") v 0° 0°
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Bang 2. Théng s6 coc va dai méng BTCT

ST Tham s6 Ky hiéu Gid tri
1 M@ hinh Model Linear - elastic
5 Ungxitvatliéu Type Non - porous
3 Dungtrong tu nhién (kN/m?) Yunsat 25
4 M dunYoung, E (kN/m?) E 29,2x10°
5 Hé s6 Poisson (-) v 0,200
3.4. Qud trinh tinh todn

Qua trinh mé phéng dé phan tich bién dang va lng suat clia
MBC dugc xét trong hai trudng hgp: MBC chua chiu ti trong céng
trinh (Hinh 4) va chju tai trong cong trinh bén trén (Hinh 5).

Hinh 5. MBC chua chju tdi trong cong trinh ~ Hinh 6. MBC chiu tdi trong cong trinh

4.KET QUA MO PHONG
4.1. Bién dang ciia hé méng

Hinh 7. T8ng chuyén vi ctia hé nén - Hinh 8. Chuyén vi theo phuong diing cla
mdng hé nén - méng

Hinh 9. Téng chuyén vi cia MBC Hinh 10. Chuyén vi theo phuang diing ctia MBC
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Hinh 11. Chuyén vi theo phuong diing tai déy dai mong

4.2. Su'phdn bé uing sudt ciia hé méng
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Hinh 12. Sy phén b0 (ing sudt hitu hiéu  Hinh 13. Sy phén b (ng sudt hiu hiéu
trong mong MBC

trong hé nén - mong
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Hinh 16. Su phan bé (ing sudt téng trong
méng MBC

Hinh 15. Su phan b§ (ing sudt tong trong
hé nén - méng

Hinh 17. Su phan bé (ing sudt téng tai dau coc

5. KET LUAN

Hé MBC c6 kich thudc phan bé 14m x 14m bé tri 16 coc khoan
nhéi dudng kinh d = 1,0m khoadng cach céc coc 4,0m, chiéu dai coc
30m, cdm sau vao I&p cat pha s6 2 mot doan 18m, chiu tai trong
phan bé déu q = 500kPa c6 d6 lun la 23,43mm.

Khi chiéu day bé tang dan 1én, d6 cling bé tang dan dén ndi luc
dugc phan phdi déng déu han gilra cac coc, ty Ié chia tai cho bé
cling tang lén, du khéng dang ké, tuy nhién tai trong cuc dai tac
dung Ién dau coc nhé, khéng tan dung hét stic chiu tai coc. Chiéu
day bé I6n cling dan dén lang phi vat liéu. Khi chiéu day bé nho, tai
trong cuc dai tac dung Ién dau coc tang lén, tuy nhién chénh léch
gifa Pmax Va Pmin cling tdng theo. Do d6, d€ dam bao tiét kiém vat
liéu ma van dam bdo suc chiu tai, ta c6 thé chon phuang an dung
chiéu day bé nho va st dung céac coc ¢ stic chiu tai khac nhau,
hodc tdng mat d6 coc & nhiing vi tri chiu luc nhiéu.

Méng bé coc la mét phuong an méng hién dai, thich hgp cho nhiéu
dang cong trinh khac nhau, dac biét la nhiing céng trinh cao tang, chiu
tai trong I6n. Cho phép tan dung t6i da kha nang chiu luc clia coc. Tai
trong céng trinh khéng nhiing chia cho coc ma con chia cho cé be.
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