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PAT ANH HUONG DEN KHA NANG CHIU LUC
CUA NEN PAT

THE CHANGES IN WATER SATURATION IN THE GROUND AFFECT
THE BEARING CAPACITY OF THE GROUND

/ Ths.Nguyén MinhThi1 |

Tom tat: Dat nén trong cac khu vuc nén dat cé cong trinh
xay dung can cé kha nang chiu dugc tai trong cac cong trinh
xay dung bén trén nhu nha &, dudng giao thong, san bai hang
hoéa. Dat nén can phai c6 kha nang chiu lyc dé nang gitt méng
coéng trinh. Kha nang chiu luc dat nén phu thudc vao cac chi
tiéu co ly cha dat nén va trang thai cla nén cong trinh. Cac
trang thai nhu bao hoa nudc, trang thai déo, trang thai nhdét,
trang thai dan héi... Nhiéu coéng trinh bij sat trugt, sup dé vao
mua mua I do Kha ndng chiu luc dat nén giam khi d6 bao hoa
tang, gay nguy hiém cho cong trinh. Bai bao nghién ctu anh
hudng ctia d6 bao hoda nudc trong nén va c6 bién phap thiét ké,
xU ly, gidi phap két cau mong hop ly sé dem lai hiéu qua cho céc
cong trinh xady dung.

Tu khéa: Do bao hoa nudc, trang thai déo, gidi phap xU ly
nudGc ngam, kha nang, chiu luc dat nén.

Abstract: The ground in the areas with construction works must
be able to withstand the load of the construction works above such
as houses, roads, and cargo yards. The ground must have the ability
to support the foundation of the work. The loadbearing capacity of
the ground depends on the physical and mechanical properties of
the ground and the state of the foundation. States are such as water
saturation, plastic state, viscous state, elastic state, etc... Many
works are subject to landslides and collapses during the rainy season
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due to the decrease in the bearing capacity of the ground when the
saturation level increases, causing danger to the work. Researching
the effects of water saturation in the ground and having reasonable
design, treatment, and structural solutions for the foundation will
bring efficiency to construction works.

Keywords: Water saturation, plastic state, groundwater
treatment solutions, loadbearing capacity.
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1. Co s& ly luan vé Kha nang chiu luc dat nén

1.1. Xac dinh kha nang chiu luc dat nén theo TCVN
9362:2012

Kha nang chiu luc dat nén la kha nang chiu tai trong cla
céng trinh truyén vao nén théng qua két cdu méng. Cudng dat
nén theo TCVN 9362:2012, phu thudc vao cac tinh chat coly cda
dat nén, nhu sau:
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- ki 1ahé s6 dé tin cdy phu thudc vao tai liéu khao sat dia chat;

+ k= 1.00 khi tai liéu dia chat khao sat va thi nghiém dia
chat cong trinh cho céng trinh;

+ k= 1.10 khi tai liéu dia chat tham khao;

— my la hé so diéu kién lam viéc cGa dét nén;

— m, la hé sé diéu kién lam viéc clia cong trinh véi dat nén;

—> b la chiéu réng ban méng (m);

— D¢la do sau dat mong tinh t méat nén hoan thién. (m);

- C; la luc dinh tinh toan cla dat nén day mong, (kN/m2);

- Dt 1agdcma sattrong tinh todn clia dat nén day mong, (d6);

= d, la trong lugng riéng thé tich ctia dat nén day mong,
(kN/m3);

— Ybm la trong lugng riéng thé tich ctia dat nén bén ngoai
day moéng, ti cao trinh day mong 1én mat dat nén hoan thién,
(kN/m3);

1.2. Trang thai cGia dat khi d6 bao hoa nuéc thay déi

Khi dat nén c6 dé bao hoa thay déi thi trang thai cla dat thay
déi, cac chi tiéu ca ly clia dat cling sé thay d6i. Trang théi clia dat
dugc danh gia theo d6 sét (Is) theo cong thic (3), nhu sau:

=00
W, -W,

Trong cong thuc (3):

—> g la do sét tinh toan cla dat phu thudc vao loai dat va
trang thai va dé bao hoa nudc;

— W a d6 8m clia dat khi dang xét, trang thai tuc thoi, xac
dinh bang thi nghiém, (%);

— W, la d6 &m clia dat khi bat dau chuyén sang trang thai
déo, goi la gidi han déo, xac dinh béng thi nghiém, gia tri nay
phu thudc vao loai dat, (%)

— W, la d6 am cla dat khi bat ddu chuyén sang trang théi
nhao, goi la gidi han nhao, xac dinh bang thi nghiém, gia tri nay
phu thudc vao loai dat, (%)

Theo cong thuc (3), d6 sét (Is) thay d6i phu thudc vdo do
am (W) cla dat khi dang xét va loai dat. Dd 8m (W) cha dat phu
thudc vao d6 bao hoa nuéc trong dat.

Xac dinh loai dat phu thuéc vao chi sé déo IP, nhu sau:

1, =W, -W,;4)

Phan loai loai dat theo IP, nhu sau:
lp <7 :Dat a céat
7<IP<17 : Dat & sét
IP > 17 : Dat loai sét
Trang thai cla ting loai dat dugc xac dinh theo do sét trong
bang 1:
Bang 1. Phan loai trang thai dat theo TCVN 9362:2012

Phin loai dit theo do sét - TCVIN 9362:2017

Tén dat D6 sé 1s
A cat
Cimng Is <=0
Déo 0==1Is == 1
Nhio Is> 1
A sét va sét
Cimng Is =0

0.0 == Is == 0.25
0.25 == Is == 0.50

MNira cimng
Déo cirng

Déo mém 0.50 == 1Is == 0.75
Déo nhio 0.75 ==1s==1
Nhiio Is =1
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Nhan xét:

—> Chi s6 déo (IP) cho biét loai dat;

— Do sét (IS) cho biét trang thai ctia dat khi dang xem xét,
khao sat;

—> Chi s6 déo va do sét phu thudc vao tiing loai dat, xac dinh
bang thi nghiém;

— Trang thai clia dat phu thudc vao d6 4m clia dat khi dang
Xét;

— D06 8m cla dat phu thudc vao dé bao hoa nudc trong
nén dat;

— D6 bao hda nudc trong dat thay d8i sé lam cho cac chi
tiéu ca ly thay déi.

1.3. Phan tich &nh huéng dé bao hoéa dén kha nang chiu
luc dat nén

Khi d4t nén bdo hda nuéc thi cac tinh chat co ly sé thay ddi,
bang 1 thé hién thi nghiém xac dinh chi tiéu co ly clia dat thay
déi theo d6 bao hoa nuéc.

Bang 2. M6 ta su bién déi chi tiéu co ly ctia dat
theo d6 bdo hoa nudc

P B§ giam Lyc dinh D giam Goe ma sat | D§ ting Dung trong
Do b"“r:“a Yn8| (1o d bio hoa ting | theo dd biio hoa tang | theo o bo hoa tang
%) ) *%) %)
30 100.00%|  0.00%] 100.00% 0.00%| 100.00% 0.00%
40 98.10%| 1.90%]| 89.13% 10.87%] 103.36% 3.36%
50 96.19%| 3.81%| 87.48% 12.52%] 106.72% 6.72%
60 89.529%| 10.48%| 85.23% 14.77%] 110.09%|  10.09%
70 78.10%| 21.90%| 84.64% 15.36%| 113.45%|  13.45%
80 66.67%| 33.33%| 71.48% 28.52%|116.81%|  16.81%
90 18.10%| 81.90%| 63.25% 36.75%| 120.17%|  20.17%
100 9.52%| 90.48%)| 52.60% 47.40%]123.53%|  23.53%
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Hinh 1. B¢ giam gid tri luc dinh trong ddt
khi do béo hoa tdng
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Hinh 2. B4 giam gid tri g6¢ ma sdt trong nén dat
khi do bdo hoa tdng
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Hinh 3. B¢ téng dung trong ddt khi dé bdo hoa tdng
Nhan xét:

— Khi d6 bao hoa nudc trong nén dat tang 1én thi luc dinh
cUa dat giam.

—> Khi d6 bao hoa nudc trong nén dat tang Ién thi géc ma
sat trong cda dat giam.

—>Khi d6 bao hoa nudc trong nén dat tang lén thi dung
trong cta dat nén bao hoa nudc sé tang.

2. Két qua tinh toan kha nang chiu luc dat nén theo dé
bao hoa nuédc

Bang 2. Kha ndng chiu luc dat nén theo d6 bao hoa nudc

P biio hoa o Ak Kha niing chiu lye theo d§ siu lép
nue trong B3 séu l6p dat, H, (m) dit, RT, (kN/m2)
2 A
nen dat, St%( oy i [ H=2m [ H=3m | H=4m | H=1 m | H=2m | H=3m | H=4 m
30.0 1 2 3 4 49.82 | 57.64 | 6545 | 73.27
40.0 1 2 3 4 48.77 | 56.54 | 64.31 | 72.08
50.0 1 2 3 4 48.05 | 56.11 | 64.16 | 72.21
60.0 1 2 3 4 42,93 | 49.87 | 56.80 | 63.73
70.0 1 2 3 4 38.21 | 4442 | 5064 | 56.85
80.0 1 2 3 4 3271 | 3843 | 44.14 | 49.86
90.0 1 2 3 4 22.06 | 26.12 | 30.18 | 34.25
100.0 1 2 3 4 6.51 9.03 11.54 | 14.05
80 7 y= 00155+ 1.1395% + 51.584
70 7 R =0.9924

y = -0.0109x + 0.8349x + 33.574
R'=09917

CUGNG DO DAT NEN, kN/M2
ad
=]
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Hinh 4. Bé thi quan hé kha ndng chiu lucddt nén va dé bao hda nudc

Bang 3. D6 gidm kha nang ndng chiu luc
khi &6 bao hoa nudc tang

h?:::::c Kha niing Fhill lyre theo di siu lop MI:!‘C d!i gidgm khd niing chiu lye cia
0 dit, RT, (kN/m2) dit nén khi dd biio hoa nudc ting
trong nén
dat, St% iy m [H=2m | H=3m | H=4m| H=1m | H2m | H=3m | H=4m
30 4982 | 57.64 | 65.45 | 7327 | 0% 0% | 0% | 0%
40 4877 | 56.54 | 6431 | 72.08 | 2% 2% | 2% | 2%
50 4805 | 56.11 | 64.16 | 7221 | 4% 3% | 2% 1%
60 4293 | 49.87 | 56.80 | 63.73 | 16% | 16% | 15% | 15%
70 3821 | 4442 | 50.64 | 56.85 | 30% | 30% | 29% | 29%
80 3271 | 3843 | 4414 | 4986 | 52% | 50% | 48% | 47%
90 2206 | 26.12 | 3018 | 34.25 | 126% | 121% | 117% | 114%
100 651 | 9.03 | 11.54 | 14.05 | 665% | 539% | 467% | 421%

Nhan xét:
— Kha nédng chiu luc dat nén giam dan khi dé bao hoa nudc
trong nén dat ddy mong tang.
— L6p dat cang day thi khi bdo hoa nudc cé kha nang chiu
luc 16n hon I6p dat mong.
— Khi dé bao hoa nudc vugt qua 80% thi dat nén hau nhu
khong con kha nang chiu luc.
— Can khong ché dé bao hoa nudc trong nén dat khong
vugt qua 80%.

3. Phan tich kha nang chiu luc dat nén theo dd bao
hoa nudc

Can ct két qua trén, c6 mot s6 nhan xét vé kha nang chiu
luc ciia dat nén theo d8065 bao hoa nudc nhu sau:
— Kha nang chiu luc cta dat nén sé thay déi theo hudng
gidm khi d6 bao hoa nudc tang.
— Kha nang chiu lyc dat nén giam dan khi d6 bao hoa nuéc
trong nén dat day mong téng.
— L&p dat cang day thi khi bao hoa nuéc c6 kha nang chiu
luc 16n hon I6p dat méng.
— Khi d6 bao hoa nudc vugt qua 80% thi dat nén hau nhu
khéng con khd nang chiu luc.
— Can khong ché dé bao hoa nudc trong nén dat khong
vugt qua 80%.

4. Két luan va kién nghi
—> Khi thiét ké nén mong cong trinh can khao sat thi nghiém
tinh chat ca ly cia dat nén theo su thay d6i d6 bao hoa nudc
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trong nén dat vi kha nang chiu lyc ctia dat nén sé thay ddi
theo huéng gidm khi d6 béo hoa nuéc tang.
— Khi xay dung cong trinh can cé giai phap thoat nudc tét,
trdnh ngap Ung nudc vao nén.
— Cac khu vuc c6 kha nang ngap ung nhiéu thi can c6 giai
phap bao vé dat nén ddy mong tranh hién tugng dat chay,
x0i ngam.
— Khi thiét ké va thi cdng céng trinh can tinh toan kiém tra
kha ndng 6n dinh nén cho trudng hgp nudc ngam thay déi
va ngap ung.
— Can khao sat danh gia gia tang nudc ngam trong nén
céng trinh va kha nang tang d6 bao hoa cta nén dat.
— Cac khu vuc ven séng thudng thay d6i muc nudc ngam
do anh hudng thay triéu va mua.
—> Cac khu vuc cao nguyén khd nang thoat nudc cham sé
tang dé bao hoa trong nén dat va giam kha nang chiu luc,
dé gay sat trugt.
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