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TOM TAT: Khu vuc déng bing séng Ciu Long néi
chung va khu vuc ven séng Tién cé dac diém dia
chat dat yéu kha day trén bé mat, dia tAng phuc
tap, muc nudc ngam cao, dia hinh triing thap. Viéc
xay dung céng trinh 1, 2 tAng, gidi phap nén méng
thuong gap nhiéu khé khan trong viéc van chuyén
thiét bi co gidi va nhiéu t6n kém. Da phan cac
cong trinh déu xay dung trén nén cat san lap, cé
nhiéu céng trinh xay dung trén nén cat san Iap cao
hon 2,0 m c6 giao thong khéng thuan tién. Théng
thudng, gidi phap thiét ké mong coc bé téng cét
thép (BTCT) hodc méng coc tram. Didu nay cé thé
dan dén nhiéu hao t6n nguyén vat liéu khi phat
sinh chiéu sadu chén méng (cé nhing coéng trinh
cd moéng chén sau dén 3 - 4 m) la nguyén nhan
chinh lam tang tai trong ngoai Ién mong, tang lun,
l4n léch. Mot trong nhing gidi phap xem nhu don
gidn va mang lai khéng it hiéu qua (nhu kinh 1&, ky
thuat thi céng, thoi gian...) cho loai céng trinh nay
la tan dung l6p cat san Iap trong trudng hop cod
xU Iy xi mang lam nén céng trinh. K&t qua cuda bai
bao cho thay kha n&ng chiu tai cla nén cong trinh
tang 1én dang ké (200 - 250%) va dé lun gidm
nhiéu (50%).

TU KHOA: Méng néng, dé lun, dat yéu, Uung suét
va bién dang.

ABSTRACT: In general, the Mekong Delta region
and the area along the Tien River have the geological
characteristic of soft soil thickly distributed on
the surface, complex geological layers, high
groundwater levels and low-lying topography.
Building structures of 1 or 2 floors, foundation
solutions have many difficulties in transporting
mechanized equipment and costly. Most of the
structures are built on filled sand layers, with many
structures being constructed on sand layers higher
than 2.0 m, with inconvenient traffic. Normally,
The foundation solution is designed concrete pile
foundations or deep excavation for melaleuca
wood piles foundations. This can lead to material
waste when the depth of burying the piles increases

(some existing structures have piles buried as deep
as 3 - 4 m), directly causing increase the load
on the foundation, increase the settlement and
increase the Subsidence of foundation structure.
One of the seemingly simple and effective solutions
such as (economically, technically in construction,
construction time...) used a sand layer for leveling
in case of cement treatment as the foundation of
the construction. The results of the paper show
that the load-bearing capacity of the construction
foundation is significantly increased (200 - 250%)
and settlement is greatly reduced (50%).

KEYWORDS: Shallow foundations, settlement, soft
soil, stress and deformation.

1.DAT VAN BE

Hién nay, thiét k& gidi phap méng néng cho céng
trinh 1, 2 tang trén nén dat yéu khu vuc dong bang séng
Cltu Long thudng st dung gidi phap trén méng coc tram
hodc moéng coc BTCT. Gidi phap nay thuong gap khong it
khé khan khi phai st dung thiét bi co giGi hda va ton kém.
Mot trong nhiing gidi phdp xem nhu don gidn va mang lai
khong it hiéu qua cho loai cong trinh 1, 2 tang trén nén dat
yéu nay trd nén cap bach, gitp cho ngudi thiét ké c6 cach
nhin téng quan hon vé kha ning chiu tai cda I6p dém cat
san 1ap, dac biét |a dém cat san 1ap sau khi xt ly xi mang dé
tur d6 ng dung vao thiét ké tiét kiém kinh phi mét cach
dang ké va tiang tinh kha dung cla vat liéu san |ap trong
diéu kién khan hiém nhu hién nay.

2.CO SO TINH TOAN SUC CHIU TAI CUA NEN

2.1. Stic chiu tai cta dat nén dua trén mic d6 phat
trién vung bién dang déo trong nén

L&i gidi cia Puzurievxki khi vung déo bang 0:
T

Popp=———
cotgqa-up—%

(ny+ccotg(p)+ny M

La&i gidi cla Maxlov:
T
Fep= 7”(7xbxtg(p + 7Df +ccotgp)+ ny )
cotg(p+(p—j
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Lai gidi ctia Laropolxki:

.|

X
cotg!pw—%L 28G9

Theo TCVN 9362-2012:

I _ —
Pah =Fyp =

+ny+ccotg(p +7Df (3)
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R ZT(AWU +Bhy +Dcyy —711h0) (4)
C

2.2. Stic chiu tdi cia dat nén dua trén gid thuyét
bang giéi han diém

Theo Meyerhoff:

Gyt = NeFesFoi+ aNgFgsF g Fai+0.57bNy FysF, 4 Fy (5)

Theo Terzaghi:
D6i v6i mdéng vuodng:
Pop =Gy1y =1:3eNe +qNg +0,47bNy (6)

3.TINH LUN MONG NONG

Dé thiét ké nén moéng cong trinh, can phai tinh téng do
[Gn va van téc cta nd. Véi nén dat bién dang dugc, do Iin
clia méng thudng dugc tinh bang véi bién dang ding cua
nén dat, né gébm ba thanh phan.

S=8;+8S.+8; (7)

DO 1in ¢6 két clia nén dat dugc tinh theo phuong phéap
téng phan t6 véi dudng quan hé: e - 6' ca thi nghiém c6 két.

Py=0g=p=71'Dy 8)

Ty 0,204, DOI v6i dat nén cd mo-dun bién dang
E >5.000kN / m?.

E <5.000kN / m?.

g =i %0
Yolte;

T o'y KhONG
cé xét ddy ndi

- Ving
nén lun
khi khéng
© x&t ddy

n8i

/I‘

o'y, €0 xét ddy ndl ]
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Bidng 4.1. Két qua thi nghiém cac chi tiéu co Iy dic trung cda cac Iép dat

O <0.10y,: DOI v6i dat nén c6 mo-dun bién dang

Cong thic tinh 14n ctia I6p thi i trong nén dat:

©)

D6 1an ctia méng la téng cac d6 1un cta cac I6p n phan
t6 trong vung chiu tai trong:

Viong
nén lun
khi khong-
xét ady

nél -

Hinh 3.1: So'dé tinh Itin theo phuong phap téng phan té'[1, 6]

4, PHAN TiCH KHA NANG CHIU TAI CUA NEN CAT
SAN LAP €O XU LY XI MANG CHO GIAI PHAP MONG
NONG CHO CONG TRINH KHU VUC VEN SONG TIEN

Cong trinh 2 tang dugc thiét ké gidi phdp mong béang
coc tram, chiéu sau chdbn méng 3,5 m so vdi chiéu cao san
lap dugc xay dung trén dia chat nhu sau:

. > . . . Lép dat
Tinh chat coly Ky hiéu Don vi ] 5 3 4 5
Séi san - % - - - - -
. . Hat cat - % 95,7 10,0 77,1 16,3 18,6
Thanh phan hat Hat bui - % 4,3 43,7 16,2 45,3 52,2
Hat sét - % - 46,4 6,7 38,5 29,3
D6 am w % 24,45 66,34 25,18 54,35 43,17
Dung trong tu nhién Y kN/m?3 19,0 15,6 19,2 16,3 17,1
Dung trong khoé Y. kN/m?3 15,3 9,4 15,3 10,5 11,9
Dung trong day néi Y kN/m?3 9,5 58 9,3 6,5 7,5
Ty trong hat G, - 2,65 2,63 2,55 2,65 2,68
Hé s6 réng e, - 0,732 1,793 0,667 1,519 1,248
P06 bado hoa S, % 88,5 97,1 96,3 94,6 92,5
Gid6i han chay W % 62,8 549 47,3
Gidi han déo W, % 32,2 31,6 26,3
Chi sé déo I, % NP 30,6 NP 23,3 21,0
Do sét I, - 1,12 0,98 0,80
G6c ma sét trong ® doé 25029’ 13%40’ 26°07' 05%43’ 07°26’
Luc dinh c kN/m? 2,0 5,7 53 6,9 11,7
Hé s6 nén lin a , m?/kN.102 0,014 0,121 0,016 0,098 0,062
M6-dun bién dang E., kN/m? 10.593,8 1.381,9 8.542,1 1.558,9 2.298,9
Mo-dun t6ng BD Eyn kN/m? 8.475 552,7 6.833,7 722,8 2.316,6
Chi s6 SPT N bua - 3 6 2-3 4-5

Cac két qua thi nghiém cla cét san [ap: Dung trong riéng 17,69 kN/m3, dung trong kho 14,01 kN/m?3, ty trong 2,672, goc

ma sat trong 23°24;, mé-dun bién dang 8.930,5.
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Cuong d6 chiu nén clia cdc mau dugc xac dinh tai 28
ngay tudi bang thiét bi nén mét truc nd héng tu do. Muc
dich cda thi nghiém la xac dinh sic khang nén mét truc
khéng han ché n& héng clia mau tiéu chudn. Quy trinh thi
nghiém nén méau tuan tha Tiéu chudn TCVN 9403-2012 [2],
ASTM D2166 [3] va ASTM D1633 [4, 8,9, 10].

K&t qua nén mot truc cdc mau thi nghiém quy déi theo
7.9.1 ASTM International - ASMT C42/C42M-04.

Két qua nén 1 tryc clia cac méau trong phong
300
250 239,6

kN/m?

183,3

2008 2143 194,0
200 171,0
1476
150
100
50 35I woff 4l sl sl O >
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Mau1 M&u2 M&u3 Mau4 Maub5 Mau6 Mau7

B Ham lwong xi méng (kg)  ®Luc nén (kN/m2)

Hinh 4.1: Biéu dé nén 1 truc cdia cdc mau cat san I13p xa Iy xi mdng

Qua két qua nén mau khi nén cat san lap dugc xt ly xi
madng v&i ham lugng 50 kg/500 lit nudc dung tudi cho 1 m?
nén cat san lap thi dat dugc két qua 1a 214,3 kN/m? dam
bdo vdi bién phdp moéng ndng thi cong cho cong trinh dan
dung 1 - 2 tang tuong duong véi tai trong 200 kN.

Két qua thi nghiém céc chi tiéu ca ly ctia nén cat san lap
¢6 xU ly xi mang: Dung trong riéng 35,9 kN/m?, dung trong
kho 29,9 kN/m?, goc ma sét trong 33° 2, mo-dun bién dang
49.823,5 kN/m?, stic khang cat 25,67 kN/m?2.

Tinh stc chiu tai ctia nén cho méng (1*1)m, Nt = 200
kN, chiéu sau chon mong 4,2 m (dat tai I6p dat s6 2) so véi
nén cat san lap bang PP giai tich (trudng hgp 1).

Tinh stc chiu tai ctia nén cho méng (1*1)m, Nt = 200
kN, chiéu sau chén mong 2,5 m (dat tai I6p dat s6 1) so véi
nén cat san lap bang PP giai tich (trudng hap 2).

Tinh stc chiu tai ctia nén cho méng (1*1)m, Nt = 200
kN, chiéu sdu chén mong 0,5 m (dat tai I6p cat san lap) so
VvGi nén cat san lap bang PP giai tich (truong hop 3).

Tinh stc chiu tai ctia nén cho méng (1*1)m, Nt = 200
kN, chiéu sau chén mong 0,5 m (dat tai I&6p cat san lap co xi
ly bang nudc xi mang) so véi nén cat san lap bang PP giai
tich (trudng hgp 4).

Gia tri gidi tich trwong hop 1

)
o
o

46,55

B
o o

w
o o

Stre chiu tai (kN/m2

Puzurievxki Maxlov laropolxki  Meyerhoff ~ Terzaghi TCVN 9362-

2012

Gia tri giai tich trwong hop 2
180 1633

160

= 1344

F140 | 4183 129,1 123.8 129,22
Z 120

Puzurievxki Maxlov  laropolxki Meyerhoff Terzaghi TCVN
9362-2012

Gia tri giai tich treong hop 3
160 143,03

_ 140

€ 120

£ 100

1 68,87

20 7 57,32 ks a
2 0 d 4768

TCVN45-78 Puzurievki  Maxlov  laropolxki  Meyerhoff  Terzaghi TCVN 9362-
2012

Gia tr giai tich treong hop 4

678,87

®600

= 490,06, 486,12
E500 30,68

© 395,03

Laoo 352,57

2]

Puzurievxki  Maxlov  laropolxki Meyerhoff — Terzaghi TCVN
9362-2012

Hinh 4.2: Biéu da gia tri giai tich stc chiu t3i nén
cda 4 truong hop [2], [7], [8], [9], [10]

- Trudng hop 1: Stic chiu tai clia nén rat bé va dat gia
tri cao nhat tinh theo Terzaghi trong khi thdp nhat theo
phuong phap tinh clia Meyerhoff.

- Trudng hop 2: St chiu tai ctia nén da cai thién dang
ké do méng dat trén cat tu nhién khéng bi dao sdu do chén
mong va dat gia tri cao nhét tinh theo Laropolxki trong khi
thap nhat theo phuong phép tinh ctia TCVN. D6 lin cla
mong khoéng théa diéu kién 6n dinh lun vugt qua d6 lun
gidi han cho phép.

- Truong hagp 3: Stic chiu tai ctia nén thap do moéng dat
trén cat san lap chua dat do chat theo yéu cau va dat gia tri
cao nhét tinh theo Terzaghi trong khi thap nhét theo phuong
phap tinh ctia Puzurievxki. D6 1Un ctia méng khong thda diéu
kién 6n dinh l4n vugt qua dé lun gidi han cho phép.

- Trudng hgp 4: Suc chiu tai clia nén tang cao dang ké
do méng dat trén nén cét san lap ¢ x ly bang nudc xi
mang va dat gid tri cao nhat tinh theo Laropolxki trong khi
thap nhat theo phuong phép tinh ctia Puzurievxki. D6 lun
clia nén dap (g yéu cau 6n dinh.

Téng hagp stic chiu tdi ctia nén bang phuong phap gidi
tich thong qua cac trudng hgp dat mong.

Stre chiu tai clia nén dat béng PP Giai Tich
& 800

S 700 [
< 600
© 500 ] -
> L]
5 400 n [ ]
o 300
5
@ 200 .
100 * : : : x
A 4 4 4 x 4
Puzurievx TOVN
P Maxlov | laropolxki | Meyerhoff = Terzaghi | o555 5015
xTH1 34,52 34,59 37,22 325 46,55 40,26
+TH2| 1183 1291 163,3 1238 1344 129,22
ATH3 4768 57,32 68,87 65,7 143,03 66,19

WTH4 35257 490,06 678,87 430,68 395,03 486,12

Hinh 4.3: Biéu dé gia tri gidi tich stk chiu t3i nén
trong céc truong hop bing PPGT
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Stic chiu tai clia nén tang cao dang ké trong trudng hap
mong dat trén nén cét san lap cé xt ly bang nudc xi méng
va dat gia tri tinh toan Py theo TCVN 9362:2012. Vi P, Nay,
nén méng céng trinh dap Ung véi chiéu cao 1, 2 tang trong
khi d6 Iun ctia nén dap Ung yéu cau 6n dinh.

Tinh stc chiu tai ctia nén cho méng (1*1)m, Nt = 200
kN, chiéu sau chén moéng & cac trudng hop khac nhau:
Trudng hop 1 chiéu sdu chén méng 4,2 m (dat tai l6p dat s6
2), trudng hop 2 chiéu sdu chdén mong 2,5 m (dat tai l6p dat
s6 1), trudng hop 3 chiéu sau chdn moéng 0,5 m (dat tai Iép
cét san lap), trudng hop 4 chiéu sau chén méng 0,5 m (dat
tai I6p cét san 1ap ¢ xt ly bang nudc xi mang) so véi nén
cét san lap bang phuang phap phan ti hu han [5].

Strc chiu tai cda nén dét bing PPPTHH

E
= 450

= 400
350
300
250
200
150
100

50
o — B =

TH1 TH2 TH3 TH 4
Hinh 4.4: Biéu dé téng hop suc chiu tai cia nén dat
trong cdc truong hop bang phuong phap phén tir hitu han
Suic chiu tai cia nén tinh theo phuong phap phan ti
hitu han c6 dé déc bién thién tuong déi tiém can véi cach
tinh theo phuong phap giai tich.

D6 1tn nén theo cac trwong hop

Do lun (cm)
- - N N
[$,] o o o (&)

o
'

TH1 TH2 TH3 TH4
—e=Gigitich =#=PTHH

Hinh 4.5: Téng hop dé Iin cda nén dat bing phuong phap gii tich
va phén ti hitu han
Trong céac trudng hgp tinh todn dé lin nén bang
phuong phap giai tich va phan t& hitu han dé 1tin nén c6
nhiing bién thién thay déi, nhung vé co ban dd lan tinh
toan tiém can nhau.

5. KET LUAN

Khi mong dat trén nén dat tu nhién, chiéu sau chon
mong -4,4 m. Suc chiu tai ctia nén dat dat P,»=40,26 kN/m?,
do 1an S=21,33 cm khong ddm bao kha nang chiu tai cong
trinh N™™=200 kN.

Khi méng dat trén mat dat ty nhién chiéu sau chon
mong -2,5 m. Suic chiu tai ctia nén dat P,,=129,22 kN/m2.Dd
[Un S=11,49 cm. Trong trudng hop nay SUC chiu tai cGia nén
tang 2,2 lan va do6 lin gidm khoang 0,85 lan so véi ban dau.

Khi mong dat trén nén cat san lap chiéu sau chon
mong -0,5 m. Suic chiu tai ctia nén dat dat P,»=66,19 kN/m?2.
Do nén cét san lap trong trang théi xop nen viéc xac dinh
Py €O phan giam hon trong trudng hop méng dat trén nén
tu nh|en (chiéu sau chén méng -2,5 m) khoang 0,48 lan.
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Khidat mong trén nén cat san lap co xt Iy xi mang chiéu
sau chon méng -0,5 m. Stic chiu tai clia nén dat Pgh=486,1 2
kN/m?, do lun dat S=8,26 cm. Trong trudng hgp nay, suc
chiu tai ctia nén tang dang ké tdng gap 2,76 lan va do lun
cla nén giam di 0,4 lan so v&i trudng hgp dat mong trén
nén dat tu nhién chiéu sdu chén moéng la-2,5 m.

Vé cudng dé clia nén cat san lap cé xtt ly bang xi mang
dugc tinh toan bang phuong phap phan t& hiu han dat
P =4194 kN/m? trong khi tinh toan bang phuong phap
g|a| tich dat gid tri P,,=486,12 kN/m2. D¢ lan tinh todn bang
phuong phap phan tu’ h{u han dat $=6,92 cm, tinh toan do
lin bang phuong phéap giai tich dat 5=8,26 cm. Cho thay
két qua tinh todn bang phuong phéap phan td hitu han va
phuong phap giai tich cho két qua tiém can nhau.

Qua cac két qua phan tich trén cho thdy kha nang su
dung mdng néng trén nén cat san lap cé xi ly xi mang cé
kha nang mang lai hiéu qua tét, tiét kiém chi phi cho phan
mong, dat dugc suc chiu tai cho cdng trinh cé tai trong
tuong ting N®=200 kN (1, 2 tang).
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