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Moéng bé coc ngay cang dugc 4p dung rong rii, dic biét 1a cho céc tdoa nha cao ting. Trong méng bé coc,
coc khong duoc thiét ké dé chiu toan bo tai trong ma chi dé giam do lin dén mét mite do cho phép. Bai
béo ndy trinh bay nghién cttu st dung két hop v&i phiong phap phin tit hitu han dé thiét ké méng be
coc. Két qua nghién cire chi ra ring: phwong phdp méng bé coc nhu 14 mét phwong 4n méng thay thé.
Phén tich phAn mém Plaxis 3D dé x4c dinh d6 ltn va hé s6 phéan bé tai trong trong méng bé coc.

ABSTRACT

Pile raft foundation
FEM

Plaxis

Soft soil

Nowadays pile raft foundation has more and more popularly applied, especially in a high-rise building.
For pile raft foundation, pile designed is not to bear full loading. But it minimizes the level of subsidence
on allowance limited. This method can combine with FEM (Finite elements method) to design pile raft

foundation. It is also studied such as an alternative proposal for foundation structure. The Plaxis 3D

software uses to measure settlement and factor of weight distribution in pile raft foundation.

1. Pit van dé&

Theo mét s6 quan diém thiét ké méng coc hién nay, ngudi ta
chwra xem xét dén sy 1am viéc ctia dAt nén dudi day bé ma chi xem tai
trong cong trinh 13 do coc chiu 100 %, nhung theo quan diém méng bé
coc (MBC) thi tai trong cong trinh vita phan phéi 1én bé va vita phan
phéi 1én coc. Vi thé, méng bé coc da tré thanh giai phap méng hitu hiéu
nhét 4p dung cho cic céng trinh cao tAng & trén thé giéi vi kha ning
chiu lyze, d6 lin ctia bé va ste chiu tai ctia coc duge cai thién déng ké
50 v&i méng coc théng thwdng. Su hiéu qua v kinh té clia méng bé coc
hiu hét dugc trinh bay boi Randolph (1994) 1a nhitng chiéc bé va coc
cting tham gia chiu ti va 1am cho d6 lan, d6 ln léch gitta bé-coc van

nim trong pham vi cho phép.

2. Phuong phép nghién ciu
2.1. Phu'ong phdp Poulos - Davis - Randolph (PDR)

Khi thiét ké méng ta cAn quan tim hai gia tri: sitc chiu tai va do
lin cua méng.

Stc chiu tai cyc han ctia méng be coc 1a gia tri nhé hon trong hai
gia tri sau:
+ Téng kha nang chiu tai cyc han ctia bé va céc coc.
+ Kha niing chiu tai ciic han ctia khéi gdm coc va bé cong véi mot phin
bé nim bén ngoii coc.

Quan hé gitta tai trong va do 1tn ctia méng bé coc dugce tinh toan

"Téc gia lién hé: truonghaicr2@gmail.com
Nhan ngay 11/03/2021, giai trinh ngay 18/05/2021, chp nhan ding 09/06,/2021

bing phwong phap don gian ciia Poulos va Davis (1980). Nam 1994,
Randolph da phat trién phiong phap nay dé tinh toan sy phan bd tai

trong gitta be va coc.
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Hinh 1. Chuyén vi cia nén dit yéu dvoc gia cb.

Theo Randolph, d6 cting ctia méng bé coc ¢6 thé tinh theo cong

thic sau:
_ Kp +Kr(1—acp) @
" 1-a’K, /K,

Trong d6: K,,: d6 cting ctia beé coc, K: d6 citng ctia nhém coc; K.:
d6 cting cia bé; a,,: hé s6 tuong tac giita bé va coc.

D citng clia bé K, ¢6 thé duge tinh theo 1y thuyét dan hdi, vi du
dung 101 giai ctia Fraser va Wardle (1976) hoédc cua Mayne va Poulos
(1999).
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Theo Mayne va Poulos (1999) thi:

E 3
K ~ [E"’](Z) @

Trong dé: a: ban kinh méng; Eq,: module dan hoi cta vat liéu
méng (nhu bé tong cbt thép); E,,y: module dan hdi ctia dit bén dudi
moéng; t: chiéu day méng.

D9 cltng ctia nhém coc K, ciling duwge tinh theo ly thuyét dan hoi
nhv quan diém cta Poulos va Davis (1980), Fleming v céc cong sy
(1992) hoac Poulos (1989). Trong trwdng hop don gian, dd cling cua
coc don dwoe tinh dya vao gia thiét dan hoi rdi nhan thém hé s6 do
citng nhém. v&i e nim trong khoang tit 0,3 dén 0,5.

Pbi v6i coc ma sat, Fleming va cac cong su (1992) dua ra céc
bidu @b dé x4c dinh gi4 tri e:

e=e.(l/d).c.(E,/G).c,.(s/ d).c,(p).c,(v) 3)

Ti s6 tai trong dugc ganh d& boi phin bé goi 14 apg dugce tinh
dya theo cong thic sau:

P _ K(l-a,) Y @
P K, +K(-a,) ™

Trong d6: P,: tai trong dwoc ganh d& béi beé; P,: tdng tai trong tic
dung 1én be coc.

Hé sb tiwong tac giita bé va coc O, €6 thé tinh theo cong thiic sau:

r
ln(ri) )

Trong d6: r.: ban kinh trung binh ctia bé; r,: ban kinh ctia coc; v:
hé sb poissons ctia dit; L: chidu dai coc; Ey: module Young ctia dit tai
d6 sau dAu mii coc; Ey: module Young ctia dit bén dwdi mili coc; E,,:

module Young trung binh doc than coc.
2.2. Phitong phdp phdn ti hitu han

Phuong phap phan ti hitu han 14 mét trong cic phuong phap
manh nhit dé phan tich méng bé coc. Trong phiong phép niy, ca két
cAu gbém beé coc va nén déu dugc rdi rac héa. Khi d6 sé lvgng phuong

trinh can bf“ing sé rit 16m, chi c6 thé tinh toan dua vao may tinh.

3. Phan tich cac yéu té anh hudng trong méng bé coc

3.1. Xdy dung mé hinh nghién citu

X4y dyng mo hinh phén tich 14 m6t hé méng bé coc don gian,
kich thieéc phin be khéng d6i 11 m x 11 m, chiu tai trong phan bd déu
q = 400 kPa nhu chinh tai trong phan bd ctia cong trinh (Hinh 2 va
Hinh 3). Bing c4ch 1an lugt thay dbi cac thong s6 cho be, cho coc va
cho d4t nén, ta sé phan tich cc anh hwong tiéu biéu dén Gng x cua
méng be, dic biét 1a quan tAm dén thong s6 d6 lin va hé sb phan phdi

Bang 1.

tai trong apg.
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Hinh 2. Mit bing méng beé coc.

Bé duge thiét ké 12 ban phing dé don gian cho viéc nghién citu
va so sanh. Chidu day bé thay dbi tit 0,5 m — 2,0 m nhdm muc dich khao
s&t vai trd ctia bé. Bé duge mod phong nhut phin ti ban méng dit trén
nén méng gdm 16 coc, bén canh d6 ciing thay dbi vi tri va sé lwong coc.
Trong nghién ctitu nay, dé xuit so dd bd tri coc déu trén bé v6i phiong
an chidu dai coc L=30 m va L=40 m va dudng kinh coc D =1,0 m.

Nhung tdng stic chiu tai do coc chiu & tit ca cdc coc déu nhv nhau.
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Hinh 3. Mt cit méng bé coc.

Céc dic tring clia ¢4t nén sit dung cho nghién ctiu 14y tit céng
trinh Trung tdm Ung buéu - Bénh vién Chg Riy, 201B Nguyén Chi
Thanh, phuong 12, quan 5, TP. HS Chi Minh. Cac chi tiéu co Iy chi yéu
clia dat dugc 14y duwa trén hd so khao st dia chit. Tém tit cac thong
s6 dAt nén du6i bé méng nhu Bang 1.
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Théng s6 cac 16p dAt trong md hinh Plaxis 3D.

STT Tham sb Ky hiéu Lép 2 Lép 3 L6p 4 Lép 5 L6p 6 Lép 7
1 |Mo hinh Model Mohr - Mohr - Mohr - Mohr - Mohr - Mohr -
Coulomb Coulomb Coulomb Coulomb Coulomb Coulomb
2 |Ung xit vit liéu Type Undrained Undrained Drained Undrained Drained Undrained
3 |Dung trong ty nhién (kN/m?%) Yunsat 19,20 18,60 18,00 18,90 18,00 20,10
4 |Dung trong bdo hoa (kN/m?) Yeat 19,50 19,58 20,00 19,74 20,00 20,37
5 |Hé s6 thAm phwong x (m/day) k, 10 10 103 10° 1073 10
6 |Hé sb thAm phuong y (m/day) k, 10°® 10°® 1073 10° 10° 10°
7 |Mb dun tong bién dang, E (kN/m?) E 11600 8180 14850 9480 13980 43500
8 |Hé sb Poisson (-) v 0,317 0,272 0,330 0,237 0,330 0,325
9 |Cuong do khéang cht (kN/m?) [« 23,00 4,00 10,00 6,00 10,00 46,00
10 |Goc ma sat trong (%) ¢ 16°32’ 29°44’ 25°46’ 30°22’ 24°30° 19°49
11 [Géc dan no (%) v 0° 0° 0° 0° 0° 0°
Bang 2. — Coulomb, m6 hinh bao gém cac théng sb sau: E: M6 dun dan hdi vat

Théng sé méng bé coc trong mé hinh Plaxis 3D.

STT Tham sb Ky hiéu | Méng bé coc
1 |M6 hinh Model | Linear - elastic
2 |Ungxtt vt liéu Type Non - porous
3 |Dung trong ty nhién (kN/m?) Yunsat 25
7 |Mb6 dun Young, E (kN/m?) E 30.10°
8 |Hé sb Poisson (-) v 0,200

Ung xtt ctia vat liéu: DAt 12 vat liéu phitc tap gdm 3 thanh phin tao
thanh: hat d4t, nc va khi. Khi chiu tai trong ngoai, tai trong nay gin nhu
dugce ganh d& béi phin nude tao thanh 4p lwe nuwée 16 réng thing du
trong dat. Theo thoi gian, 4p lue mide 16 réng thing du sé tiéu tan ddng
thoi v6i qua trinh ndy, cic hat dét sé ganh d& phin ap luc do nuéce truyén
sang. Chinh didu nay gay ra sy phtic tap trong qué trinh tinh toan va thiét
ké nén. Phin mém Plaxis chia ra lam 3 loai vat liéu Gng xir:

+ Ung x@ Drained: B4t va nuéc xem nhv mét vat liéu duy nhit (dit)
dang chiu tai, khéng lién quan gi dén thoét nuéce, khong tao ra 4p luc
nuée 16 réng thing du. Ding phit hop cho dit khé, thoat nuée hoan toin
do hé s6 thdm cao (d4t cat) hay tdc db gia tai cham. Mo phong ting xit
lau dai cta vat liéu ma khong cin quan tim dén lich st ¢6 két.

+ Ung xtt Undrained: DAt va nidc xem nhu hai vét liéu dang chiu tai,
¢6 ca ap Iwc nue 16 réng ban diu va &p lue nude 16 rdng thing du.

+ Ung xtt Non-porous: St dung mo hinh nay khi 4p lyc nuwéc 16 rong
khéng vugt qua dp luc trong 16p d6. Ung x{t nay c6 thé thy trong mé
hinh két cAu bé téng va d4. Quan hé khéng thoat mide 16 rdng thudng
dung két hop véi mé hinh dan hdi tuyén tinh.

M0 hinh nén trong 12 mét tap hop cdc phitong trinh toin hoc quy
dinh méi quan hé giita ting suit va bién dang ctia dt nén khi chiu tic

dung cua tai trong ngoai. Trong nghién ciu nay 1a sit dung M6 hinh Morh

liéu (kN/m?); v: hé sb Poisson; ¢: gbc ma sat trong (°); ¢: Ire dinh (kN/m?);
y: Dung trong (kN/m?>).

Céc thong sb ctia coc va dai méng dugce trinh bay trong Bang 2.
3.2. Phdn tich cdc dnh huéng

Tién hanh khao sat anh hudng ctia chidu dai coc, chidu day méng,
tai trong ngoai khac nhau dén théng sb d6 lin va hé sb phan b tai

trong apg. Tong cong c6 24 trudng hop mod phong nhw Bang 3.

Bang 3.
Céc treong hgp mo phong.

Céc truong hop | Chidu dai | Kich thuéc méng |Tai trong ngoai
mo phong coc (m) LxBxH (m) q, kN/m?
Trudong hop 1 100
Truong hop 2 200
g 0P 11,0 x 11,0 x 0,5
Truong hop 3 300
Truong hop 4 400
Truong hop 5 100
Truong hop 6 200
30 11,0x11,0x 1,0
Truong hop 7 300
Truong hop 8 400
Truong hop 9 100
Truong hop 10 200
g 0P 11,0x11,0x 2,0
Truong hop 11 300
Trudng hop 12 400
Truong hop 13 100
hitd 40 11,0x11,0x 0,5
Truong hop 14 200
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Céc truong hop | Chidu dai | Kich thuéc méng |Tai trong ngoai
mo phong coc (m) LxBxH (m) q, kN/m?
Truong hop 15 300
Truong hop 16 400
Truong hop 17 100
Truong hop 18 200
Trudng hop 19 11,0x11,0x1,0 300
Truong hop 20 400
Trudong hop 21 100
Truong hop 22 200
Trudng hop 23 11,0x11,0x2,0 300
Truong hop 24 400

3.3. Qud trinh md phong

R Hinh 6. M6 hinh PTHH trong Plaxis 3D Foundation.

Nghién cttu phén tich cdc mo6 hinh bai todn bang phuwong phép

phin t hitu han 3D (Plaxis 3D Foundation), phwong phap nay gitp

1am rd duwgc anh hwdng ciia titng théng sé dia chét dén ng x ltn ciing

nhv viéc phén phéi tai trong cho coc v dit nén. Gitip ngudi ki su thiét

ké c6 céi nhin tdng quat va Iyva chon giai phap méng bé coc 14 kha thi

hay khéng. Quéa trinh mé phong sb bing phin mém Plaxis 3D
Foundation dugec trinh bay tit Hinh 4 ¢én Hinh 8.
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Hinh 7. Lwéi PTHH cta céc 16p dét.

— = |
Hinh 4. Cita sb 15 khoan.

Hinh 5. Mat b?mg b tri coc.

Hinh 8. Luéi PTHH cta coc BTCT.
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Két qua mé phéng chuyén vi ctia méng bé coc thé hién tai Hinh
9, ing suét trong méng bé coc tai Hinh 10, ting sut tai dAu coc tai Hinh
11 va ng suét trong bé tai Hinh 12.
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Hinh 10. Ung suét trong MBC.
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Hinh 11. Ung suét tai dAu coc.
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Hinh 12. Ung suit trong méng bé.
4. Két qua tinh toan

Véi chidu dai coc L=30 m, khi 4p lurc do tai trong ngoai ting tir
100 kPa dén 400 kPa thi d6 lin ting theo chidu diy bé méng 0,5 m tit
10,02 mm dén 37,36 mm, trong khi d6 d6 ltn 1éch giam dén theo chiéu
day bé méng 1,0 m tir 9,21 mm dén 33,73 mm, chidu day bé méng 2,0 m
tit 8,97 mm dén 31,89 mm (Hinh 13).
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Tii trong ngodi, q(kN/m2)
Hinh 13. Anh huéng cia tai trong ngoai dén chuyén vi theo phiong
dting khi méng c¢6 chidu day be thay dbi, L= 30 m.

Vi chidu dai coc L=40 m, khi ap Iwtc do tai trong ngoai ting tir
100 kPa dén 400 kPa thi d6 ltn ting theo chidu day bé méng 0,5 m tit
6,05 mm dén 21,51 mm, trong khi d6 @6 1tn léch giam dan theo chidu
day bé méng 1,0 m t¥ 5,53 mm dén 19,17 mm, chiéu day bé méng 2,0
m tif 5,29 mm dén 17,71 mm (Hinh 14).
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Tii trong ngodi, q(kN/m2)
Hinh 14. Anh hudng cia tai trong ngodi dén chuyén vi theo phuong
dting khi méng c6 chidu day be thay ddi, L= 40m.
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Do ltn t&i da méng bé coc khéng bi anh hwéng béi viee thay dbi
chiéu day be, d6 lin dao déng trong khoang tit 31,89 mm dén 37,36 mm
khi coc ¢6 chidu dai L= 30 m (Hinh 15) va tit 17,71 mm dén 21,51 mm
khi coc ¢6 chiéu dai L= 40 m (Hinh 16). P lan léch gitta tam bé va
canh bé bi anh hwéng rét 16n do sy thay ddi chidu day be, va khi dat

dén mét chidu day én dinh thi d6 lan 1éch khéng con nita.
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Chidu day bé, H (m)
Hinh 15. Anh huéng ctia chidu day bé dén chuyén vi theo phwong
dtng khi méng chiu tai trong ngoai thay d6i, L= 30 m.
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Chiéu day bé, H (m)

Hinh 16. Anh huéng ctia chidu day bé dén chuyén vi theo phwong
dtéing khi méng chiu tai trong ngoai thay déi, L= 40 m.

Theo mét sé quan diém thiét k& méng coc hién nay, chia xem
xét dén su 1am viéc ctia ¢4t nén dudi ddy beé va xem tai trong cong trinh
12 do coc chiu 100 %. Tuy nhién theo quan diém méng bé coc thi tai
trong cong trinh vita phan phdi 1én bé va vita phan phéi 1én coc, trong
bai nghién cifu nay phin méng bé tham gia chiu luc tit 6 % dén 29 %
khi 4p Ivc do tai trong ngoai tang tit 100 kPa dén 400 kPa.

5. Két luan

Két qua nghién citu theo quan diém tai trong cong trinh viva phan

phéi 1én be va vira phan phéi 1én coc, khi chiéu di coc L = 30 m thi phin

méng bé tham gia chiu Iyt tit 6 % dén 29 % khi 4p luc do tai trong ngoai
ting tit 100 kPa dén 400 kPa, khi chidu dai coc L=40 m thi phin méng
bé tham gia chiu Iytc tit 6 % dén 29 % khi 4p Iiic do tai trong ngoai ting
tir 100 kPa dén 400 kPa.

Chiéu day be khéng anh hwéng nhiéu dén chuyén vi trung binh, viéc
chuyén vi trung binh giam khi téing chidu day beé 14 hdu qua cta viéc giam
chuyén vi 1éch. Nhuing chidu day bé 16n c6 thé giam chuyén vi 1éch rit manh
mé, hd tro' cho céc thiéu st khi chon so' dd bd tri coc, Iva chon coc hodic
céc nguyén nhan vé dt nén. Khi chidu dai coc L= 30 m, ting chidu day
clia bé ting tit 0,5 m dén 2,0 m thi 46 ltn léch giam tit 37 mm dén 9
mm. Khi chidu dai coc L = 40 m, ting chidu day ctia bé ting tit 0,5 m
dén 2,0 m thi d6 1tn 1éch giam ti¥ 21 mm dén 5 mm. Trong nghién ctu

ndy d6 lin 1éch khong déng ké khi chidu day bé bing 2 m.
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