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TOM TAT

Tir khi ma sat am dwoc biét dén trong su lam viéc cua mong coc, trén thé gioi da co mot 56 lwong
dang ké nhitng nghién ciru vé van dé nay véi muc tiéu xdc dinh ban chdt ciing nhw gid tri ciia ma sat
am trong cdc giai doan phdt trién ciia nén. Chang han sy c6 két cia I6p sét yéu do sw xudt hién cia
coc (Fellenious-1972), sy dd'p nén méi (Bozozuk-1972), do su dao dong ciia muc nudc ngcfm (Auvinet
va Hanell-1981).

O nuéc ta, hién twong ma sdt am ciing dd ngdy cang dwoc quan tam dén nhiéu hon trong céng
tac thiét ké thi cong mong sdu, ddc biét la nhitng viing cé nén dat yéu nhir dong bang séng Ciru Long
va khu vuc quan 7 — Tp HCM. Thong qua viéc tap hop cac tai liéu trong va ngoai nuoc, tlm hiéu Iy
thuyét tinh toan ma sat am cua gido sw Joseph E.Bolwes va mo hinh tinh todn trén phan mém Plaxis
véi thuc té dia chat qudn 7 — TP HCM, chiing t6i di chitng minh va trinh bay dwoc sw anh hwéng ciia
ma sat Gm doi véi mong coc o dia ban nay, tir do dé ra mét s6 bién phap nham han ché khdc phuc
hién twong ma sdat am.

ABSTRACT

Since negative skin friction was known in pile foundations behaviour, there have been many
research and science reports on this problem in the world, in order to discover the essence and value
of negative skin friction in foundation's development stages. Namely, the reconsolidation of highly
sensitive soils due to pile installation (Fellenious 1972), recent embankment fill (Bozozuk 1972),
water table fluctuation (Auvinet and Hanell 1981).

In our country, nowadays, negative skin friction is getting more attention in design and construction
work of deep foundation, especially in the soft soil area, such as in District 7 — HCM City. Based
on gathering documents, studying the calculation theory of Dr. Joseph E. Bolwes and setting up the
calculated model on Plaxis, with the real geologic of District 7 — HCM City, we demonstrated and
showed the influence of negative skin friction on pile in this area, and found out some solutions to
this problem.

1. GIOI THIEU

Sy hinh thanh ma sat bé mit & coc ciing tudn ~ Ma ta c6 cac truong hop ma sat duong va am tac
theo quy luat hinh thanh luc ma sat gitra bat ki ~ dung lén coc.
hai vat thé nao trong tu nhién. Chuyén vi tuong
dbi giira coc va dit 1a nguyén nhan sinh ra ma sat
trén bé mit coc, tuy theo chiéu chuyén dong nay

Khi coc chiu tac dong cua tai trong nén, nd sé
c6 xu hudng ltn xuodng. Trong giai doan dau, khi
dang thi cong coc hodc vua thi cong coc xong,
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no6i chung dat xung quanh coc sé lun it hon do
lan cua coc. Do dé, strc khang bén gitra dat va
coc s€ co tac dung khang lai tai trong ngoai, con
goi 1a ma sat duong.
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Hinh 1. Coc trong dit mém va chéng vao Iép ddt 16t

(a) Lyc ma sdt duong ngay va trong kli déng cpc — (b) Lyfe ma sdt dm

Hinh 1 Coc chiu ma sat trong dat ([3])

(a) Luc ma sat duong.
(b) Luc ma sat am.

Khi d4t xung quanh than coc lin nhiéu hon
d6 lan cua coc, chuyén Vi trong dbi gilra coc va
dét s& co chiéu nguoc lai, sttc khang bén gitra coc
va dét luc nay ciing c6 chidu nguoc lai. Strc khang
bén nay khong khang lai tai trong ngoai ma con
gdp phan day coc xudng, d6 goi la strc khang bén
am. (thuat nglr quen goi la ma sat am).

Tuy vao tung truong hop, ma sat am s¢ tac
dung 1én mot phﬁn than coc hay toan bo chiéu dai
coc, phu thudc vao chiéu day 16p dat yéu chua cb
két. Luc ma sat am c6 khuynh hudng kéo coc di
xubng va lam ting luc tac dung 1én coc. Trong
truong hop ma sat am tac dung 1€n toan b than
coc thi rat nguy hiém, vi lac nay stc chiu tai coc
khong nhimg khong ké dén strc chiu tai ma sat
bén giita dat va coc (ma sat duong), ma coc con
chiu Iuc do ma sat am kéo Xuéng.

moéng coc bé tong cot thép cho céng trinh nha cao tang tai quin 7 — Tp. HCM

Mot s su cb thudng gip trong thi cong do
hién tugng ma sat am tai cac cong trinh nha cao
tang tai quan 7 thanh pho H6 Chi Minh:

e Thi cong ép coc: trong qua trinh €p coc &
khu vuc ¢6 dia chat yéu véi 16p sét chua cb két
day, khi dang ép mot coc thi coc bén canh bi sai
1éch vi tri so v&i vi tri ép ban dau.

e Xay dung cong trinh mai sat cong trinh cii
trén nén dat yéu. Tai trong cong trinh méi lam
phat sinh Gng suat trong dat, dan dén qua trinh
lan ¢d két cua 16p dat yéu bén dudi, tir d6 phat
sinh ma sat am tac dung 1én hé coc cong trinh cil.
(Hinh 2)

Géng trinh méi

Batyéu

Hinh 2: Ma sat am phat sinh khi xay cong trinh
lan can. ([3])

e Bom hut nudc ngam khi thi céng ting ham
hodc khai thac nuéc ngdm trong thanh phd. Ma sat
am di kéem voi hién tugng cat chay gay anh hudng
nghiém trong dén cong trinh 1an can. (Hinh 3)
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[inh 3: Ma sat am phat sinh do bom
hat nude ngam. ([3])

e Trong truong hop ma sat &m phat trién qua 16n c6 thé pha hoai coc. Sy ¢d thuc té tir cong
trinh méng coc trén nén sét yéu & Bangkok - Thai Lan la mot vi du dién hinh. (H1nh 4)

Hinh 4: Su ¢6 coc bi but ra khoi dai duéi
tac dong ciia ma sat am. ([3])
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Hinh 5. Cac thong so co ban veé coc



Tai trong dat dip tai mat trén 16p 1:
Qo =Vr.Lr=18 . 1.8 =32.4 (kPa)
Chiéu dai tinh toan coc:
L=L,-Lf=22-1.8=20.2 (m)
Gia st diém trung hoa N ¢ 16p 1.
Xac dinh Ly:

L(L q ) 2q
L=—|-+%| T
L1 2 vy Y

Véi: L=20.2 (m), q, = 32.4 (kPa),
v’ =4.7 (kKN/m?)
Giai phuong trinh (1) véi dk: 0<L1<12.9
Ta xac dinh duogc vi tri mat phéng trung hoa:
L;=12.87 (m).
Ll
Tinh Pyr: P, = [a'p'q.Kdz (2)
0
a’=0.667tg3°48” = 0.044
p’=03x4=1.2(m)
K=1-sinp=0.9
q=qot Y. z(kPa)
Tinh tich phan (2) ta dugc
P,=39.655 (kN)

32.4 kN/m 32.4 kN/m

|

|
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Gia tri ma sat am
Pnf=39.65kN

12.87m

20.2m

Diém trung hoa| | -

Hinh 6: Biéu do phan b luc ma sat
tac dung lén coc

Nhdan xét: Day 1a mot phuong phdp don gian
dé xac dinh vi tri mat phang trung hoa va gia
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tri luc ma sat am, c6 thé dé dang tmg dung véi
quy pham Viét Nam nhu sau:

o Xac dinh vi tri mat phang trung hoa theo
cong thuc (1).

o Gia tri ma sat 4m thién vé& an toan lay
béng ma sat duong véi chiéu nguoc lai, d§ 16n
xac dinh theo cong thuc (2) hodc theo
TCXDVN 205-1998.

o Tai trong kéo xudng tinh toan phai duoc
cong thém vao tai trong tai thang dung tinh
toan ap dung cho mong sau khi danh gia kha
nang chiu tai theo trang thai giéi han vé cudng
do.

o Phai cong tai trong kéo xudng vao tai
trong thiang dung dung cho cac méng sau khi
danh gia do lun ¢ trang thai gidi han sir dung.

II1I. MO HINH TINH TOAN MA SAT AM
BANG PHAN MEM PLAXIS:

Plaxis 1a mot phan mém phan tir hitu han
(PTHH) v6i nhiéu tinh ning manh m& phuc vu
tinh toan thiét k& bai toan vé dia k¥ thuat.

Tuy nhién dit nén duoc mo hinh héa theo
phuong phap PTHH doi hoi nhing thong sb
dau vao phai phan anh ding ung xtr thuc té
clia dat.

Dé tai dé& xuét cac thong s dau vao dua
trén cac thi nghiém dia chat nhu sau:

e S dung M6 hinh Mohr Coulomb mo
hinh tmg xtr dat nén.

o Cac thong sé ciia mé hinh xé4c dinh dya
trén phuong phap phan tich Gmg suat hiru hiéu.

o Sy phat trién ma sat am trong coc thong
qua qua trinh c¢b két cua dat nén viéc tinh toan
tmg xtr ciia dit phai 1a mot qué trinh dai han
(Gng x1r thoat nude).

o Cac thong sb stc khang cit 1y tir thi
nghiém nén 3 truc CU (Consolidated-
Undrained). Cé thé sir dung thi nghiém ct
truc tiép.

o Thong sb vé& do cimg E’ xac dinh thong
qua thi nghiém UU,CU hay thi nghiém nén c¢d
két & timg cdp tai trong tac dung 1én dét nén.

~ * Xac dinh E’ tir thi nghiém UU va nén ¢4
ket.
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V6i nhitng 1y thuyét nhu trén, nhom
nghién ctru da mo hinh, tinh toan gia tri ma sat
am ddi voi ting phuong 4n moéng coc véi dia
chat & quan 7. Mot s6 két qua tinh toan:

a. Qud trinh thi cong coc ép coc:
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A*

Shear stresses

Extreme shear stress 18,50 kl‘l,'r!l2
Equivalent force is 198.22 KNfm

Vertical displacements (Uy)
Extreme Uy -43.1210 2 m

Hinh 6. Chuyén vi va ing suat tiép cua coc 1
sau khi vira ép coc.

A*

Shear stresses

Extreme shear stress -31.83 kNjm 2
Equivalent force is -200.61 kNjm

Vertical displacements (Uy)
Extreme Uy -113.45%10 Zm

Hinh 8. Chuyén vi va tng suét tiép cua coc 1
sau khi coc thir 2 ép xong.

Nhin xét: ma sat am anh hudng 16n dén
quaé trinh thi cong ép coc:

o Mot coc sau khi d& tai néu tiép tuc ép
tiép coc tiép theo bén canh coc cii thi sy 1un do
qua trinh ép lam thay doi ing suét tiép bén coc
cll, luc ma sat am tac dung lén coc cii bat dau
xuét hién va phat trién dan.



o Anh huong nay gay sai léch vi tri coc so
v6i thiét ké, anh huéng tuy khong du 16n dé
pha huy coc nhung gay khé khan cho thi cong
va su hoat dong binh thuong cua coc sau nay.

b. Anh hwéng ciia ma st am déi véi coc
diic sdn (coc don).
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Deformed mesh

Extreme total displacement 271, 17*10 Zm
(displacements scaled up 20.00 times)

Deformed mesh

Extreme total displacement 50. 1510 2m
{displacements scaled up 40.00 times)

Hinh 7: Ung xir ctia coc va nén trude
va sau khi co keét.
A

.In‘ %
m =

A

Shear stresses

Extreme shear stress 49.67 kN/m =
Equivalent force is 367.23 kN/m
4

Hinh 9: Biéu d6 chuyén vi dimg va (mg suit
tiép madt bén coc sau khi két thuc co két.

Vertical incremental displacements (dUy)
Extreme dUy -5.87%10 % m

Nhdn xét:

° Chuyén vi cua coc nhdo hon so voi
chuyén vi dat xung quanh coc, diéu nay lam
xuat hién nhiing khe ho giita dat va dai coc,
lam xuat hién cac tmg suat phét sinh trong dai
va coc ma qua trinh tinh toan khong ké dén.

Nghién ciru anh hudng cia hién tiwong ma sat am trong thiét ké
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o Khi qua trinh cd két phat trién thi cac
16p d4t & mili coc ciing bat dau cb két, dan dén
su gia ting do ltn ciia moéng va co thé vuot
qua gia tri do 1an cho phép theo quy pham.

c. Anh hwong cia ma sat am doi voi coc

nhoi.

Vertical displacements (Uy)
Extreme Uy 78,6510 % m

Vertical displacements (Uy)
Extreme Uy -188.60%10 2 m
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A* A*
Shear stresses Shear stresses

Extreme shear stress 102.55 kNjm 2
Equivalent force is 717.91 ki/m

Extreme shear stress 115.72 kijm 2
Equivalent force is 565.88 kN/m

Hinh 10: Biéu do chuyén vi dimg va tng suat
tiép cua coc: 1,3 Sau khi chat tai; 2.Nén co ket
duoc 1 nam; 4. Nén co két hoan toan.



Nhdn xét:

e Déi v6i dia chit dic trung quan 7 thi anh
huong cia ma st am dén sic khang bén cia
coc nhdi ¢ thé tir 10-20 % sirc khang bén ctia
coc, mit phang trung hoa xuét hién trong khoang
(1/3-1/2) chiéu dai coc.

e Gia tri ma sat &m nho hon nhiéu so voi kha
chiu nén cua vat liéu lam coc, mac khac mui coc
dugc dat trén 16p dat t6t nén trudng hop nay ma
sat am co tac dung tich cuc nhu mot phﬁn du ung
lyc trong coc co6 tac dung chéng lai cac mot sb
chuyén vi ngang khong mong muén tac dung 1én
coc.

IV. CAC GIAI PHAP THIET KE, THI CONG
MONG HAN CHE ANH HUONG CUA MA
SAT AM.

Giai phap coc ép v6i dia chat quan 7 cho thiy
nhic¢u yéu diém:

e Véi 16p dia tang dat yéu kha day nén suc
ch1u tai theo dit nén cua coc bé tong cdt thép duc
san thu dugc 1 kha nho, didu nay lam coc khong
phat huy duoc hét sirc chiu tai theo vat licu.

e Phuong an nay lai dé dua dén viéc bo tri coc
day dac, “rudng coc”, ma qua trinh thi cong coc
ép cling da xuat hién ma sat am nhu phan tich &
trén nén kho dam bao chat lugng thi cong coc.

Giai phap coc nhoi phu hop véi dia chit quan
7. Phuong an nay khong nhitng lam giam nhiing
anh huong ctia ma sat Am ma con c6 thé phat
trién thanh phan lyc trén theo huéng tich cuc
nhu mot du ing luc trong coc.

Phuong 4n thiét ké méng coc néu két hop vai
cac giai phap thict ké tang ham s€ mang lai hi¢u
qua kinh té cao:

e Dia chat quan 7 16p dét yéu nguy hiém day
khoang 14 m. L6p dat nay hau nhu khong c6 anh
hudng dén sire chiu tai coc ma chil yéu gay ra ma
sat am tac dung 1én coc.

e L6p dat phia dudi tang ham chiu luc tét hon
(do c6 éap luc tién cd két 16n) co6 thé dua ra nhi€u
phuong an thiét k& méng mang lai hiéu qua kinh
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té t6i wu nhu mong be trén nén coc nhoi.
V. KET LUAN & KIEN NGHI

a. Két lugn

Tir nhitng két qua thu duoc ta rit ra cac két
luan sau:

e Ma sat am hay suc khang bén am la mot
thanh phan luc sinh ra trong cac truong hop do
lan cua 16p dat xung quanh coc 16n hon d6 lin
cua coc.

e Gia tri ma sat am thién vé an toan co6 thé
xem bang ma sat duong nhung cé chiéu nguoc
lai va ving anh huong ctiia né dugc xac dinh qua
vi tri mat phang trung hoa.

e Dé tai dé xuét viéc xac dinh vi tri cia mat
phang trung hoa theo thuat toan ctia Bowles, tuy
phuong phap nay chua thé hién dugc hét cac qua
trinh phat trlen clia mat phang trung hoa theo
thoi gian c¢b két nhung né 1a mot thuat toan don
gian, d& tmg dung vao thuc té tinh toan theo quy
pham nudc ta.

e Mot cach khac dé xac dinh vi tri mat phiang
trung hoa va sy phat trién cta no theo thoi gian
1a str dung phan mém phan tir hitu han Plaxis nhu
trinh bay nhu trén.

b. Kién nghi:

Can xem xét anh hudng ctia ma sat am trong
cac truong hop sau:

e Coc xuyén qua cac 16p dat yéu véi do co két
con bé nhu sét yéu, bun, than bun...

e O nhimng noi nén cong trinh dugc nang cao
v&i voi chieu day 16n hon 1 (m) trén 16p dat yeéu
hay phu tai nén véi tai trong 16n tir 20 (kPa) trd
lén.

e Muc nudc ngam bi ha thap déng ké do qua
trinh thi cong cong trinh méi hay do khai thac
nudce ngam trong thanh pho.

e Qua trinh thi cong coc ép ciia mot s6 cong
trinh xay chen c6 thé gay ra ma sat am doi cac
coc bién cua cong trinh cii.

e Thiét ke coc ndi trén nén dang co ket.
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