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TOM TAT

Giai phap xir Iy nén duong dan vao cau bang dét tron xi mang da dwoc nghién cau trong phong thi nghiém véi
nhiéu mau tron, ciing nhu ham lugng khac nhau. Bai béo nay tién hanh thi nghiém tron xi mang véi dat véi cac ham
luong ximang/dét (X/D) twong wng véi 150kg/m?, 200kg/m?® va 250kg/m? dwoc bao dudng trong chira dit thuc té &
cong trinh. M hinh Plaxis 2D cho nén duong dan vao cau dugc gia ¢ tru dat xi mang véi duong kinh 600mm, dai
6m va so sanh véi do 1tn md cau. Qua tinh toan 4p dung thyuc té ddi véi cong trinh dudng din vao cau Long Son,
Long An; tac gia dé xuat &p dung ty 18 (X/D) 1a 200kg/m® dé tién hanh thi cong. Két qua cho thiy, sau khi gia ¢ cot
xi mang dt thi chénh léch Ian giam tir 17.344cm xudng con 6.685cm (giam 61.5%).

Tir khoa: try xi mang dat; ti 1& tron; chénh léch lan.

Solution on reducing different settlement on road embankment and abutment pier in
Long Son brigde, Long An province

ABSTRACT

Different settlement between road embankment on the soft soil and the bridge is very popular researched area.
This paper experimented on the mixture of soil and cement with the different ratio of cement/soil (X/D): 150kg/m?®
200kg/m3, 250kg/m® and cured in the natural soil put on the box. The result applied for the road embankment to
Long Son — Long An. The Plaxis 2D to model soil- cement coloumn with diameter 600mm and 6m length and
settlement of abutment pier is used in this problem. After analyzed, author suggest the ratio of cement/soil is
200kg/m® to improve the soft soil under the road embankment. It is shown that the different settlement now is

reducing from 17.344 cm to 6.685 cm (reducing about 61.5%).

Keywords: soil-cement column; mixing ratio; different settlement.

1. Pat van dé

Mot s6 cong trinh cau dudng trong qua
trinh khai thac da va dang tdn tai hién tuong
kha pho bién 1 Iin léch hai bén dau cau. Sy
lin Iéch nay la tré ngai 16n trong luu thong,
gy nén hién tuong nay, xdc dot ngot rat dé
xay ra tai nan. Mirc ¢ nguy hiém tuy thudc
vao d6 ltn 1éch tai mdi cong trinh. Pong thoi
phat sinh hang loat cic van dé khac nhu lam
giam nang luc khai thac cua cong trinh do
phai giam tdc d6 khi di qua nhing vi tri Iin
1€ch, l1am tang muc d6 hao phi (xang dau, hao
mon may mdoc, ...) cua cac phuong tién giao
thong. Nhitng bién phap d6i pho théng thuong

dé giam thiéu su lun 1éch chi mang tinh chét
12 mot loai giai phap tinh thé (nhu bu ltn bang
bé tong nhua), doi hoi chi phi cao lam tang
tong von dau tu xay dung va mat thoi gian lau
dai. Mt khac, van dé my quan cua cong trinh
ciing khong thé nao dam bao yéu cau. Dé giai
quyét nhitng van dé trén, hién nay trén thé
gidi va & nudc ta d ung dung cong nghé dat
tron xi mang. Nhiéu nghién ctru vé giai phap
dat tron xi mang ciing duoc tién hanh, nhung
hau hét cac mau nghién ctru chwa dugc bao
dudng dang véi diéu kién thyc té cia nén dét
tai cong trinh. Do do, cac két qua thu duoc
con han ché khi ap dung thyc té. Bai bo nay
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tién hanh nghién ctru dét tron xi mang & vi tri
dudng dan vao cau Long Son, ciing nhu diéu
kién bao dudng ding véi dit thuc té duoc
dung trong cac hop 16n chira mau tron. Sau
6, sir dung mo hinh Plaxis 2D dé tinh toan do
lan duong dan vao cau va so sanh véi do lin
mb cau.

2. Phwong phap nghién ctru

Nghién ctru co so 1y thuyét dé tinh d6 lun
dudng din vao cau va d6 1an mé cau. Sir dung
phan mém Plaxis dé kiém tra do lun.

Do ltn ctia nhom coc duoc xac dinh bang
cac phuong phap sau (Nguyén Qudc Ding,
2005):

+ Po ltn cua nhom duge ude tinh bang
cac st dung két qua ngoai hién trudng va vi
tri tuong duong

+ Su dung SPT
30xqgx I x IX
p= 1)
NI,

trong do:

-1-01252 205 @)

Nlg, = Cy x N

©)
C, {0.77 log,, [1.92”,\,3 Ci<2.0 (L.4)
O-V
ER
Ngo =—=—-*N 15
“ = 60% (15)

g — ap luc méng tinh tac dung tai 2D/3,
ap luc nay bang véi tai trong tic dung tai dinh
cua nhom coc dugc chia béi dién tich mong
tuong duong va khong bao gdm trong luong
clia cac coc hodc cua dat gitta cac coc, don vi
MPa.

X — Chiéu rong hay chiéu nho nhat cta
nhém coc (mm)

p — Do lan ctia nhdém coc (mm)

| — hé sb anh huong cua chiéu sau tron
htru hiéu ciia nhom

D’ — d6 sdu hiru hiéu lay bang 2Dy/3
(mm)

Dy — d0 sau chon coc trong 16p dét chiu
lyc (mm)

Nlgo — gid tri s6 dém SPT da duge hiéu
chinh cho ca ap lyc ting phi va hiéu suit cia

bua (bua/300mm)

Neo — gia tri s6 dém SPT da dwoc hiéu
chinh cho hiéu suét cta bua (bua/300mm)

ER — hiéu suit cta baa, tinh bang phan
tram giltra nang lugng giai phdong roi tu do
theo 1y thuyét v6i ning luong thuc té cia hé
thdng bua st dung. Khi khong du sb liéu rd
rang co thé chon 1r=60%

o, - g suat thang dtimg hiru hiéu (MPa)

3. M0 hinh thi nghiém

3.1. Cong tac chudn bi

Dit ding trong thi nghi¢m

Mau dét ty nhién duoc 1ay dai dién cho
dat yéu khu vuc Huyén Bén Lirc, Long An.
Pt duge khao sat 1a loai dat yéu & trén bé
mit & d6 siu tir 2m dén 4m, v6i d6 am khoang
77%, dung trong udt 1a 14,7 kN/m®. bay la
loai dt thich hop cho viéc sur dung dét tron xi
ming, va hau hét cac thiét bi cua nhiéu don vi
dang thi cong. Loai xi mang dugc st dung la
xi mang Nghi Son, thich hop cho viéc tron xi
ming di duoc kiém chimg qua nhiéu nghién
clru.

3.2. Ché bi mdu thi nghigm

Trude khi tién hanh cac thi nghiém, tién
hanh gia cong ché bi miu. Cic mau thi
nghiém duogc tron voi ty 1€ nhu bang 3, sau do
dung thiét bi tron dé phéi tron, tao mau. Quy
trinh tao mau duoc thuc hién mot cach lién
tuc dé tao ra cac mau déng nhét véi chiéu cao
~9.8cm, duong kinh trong ~4.9cm, cic Ong
duoc cat ngang dam bao do phang trén mit
cat ngang.

Hinh 1. Qua trinh tao mau nén don

Nhim giam hién twong mau bi nut do co
ngét va dam bao didu kién bao dudng gin
ding véi thyc té, cac mau thi nghi¢m dugc
dudng ho trong thung xdp c6 chira dit tai hién
truong dugc danh toi ra va cho ngap nudc,
day kin nap.
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Hinh 2. Bao dudng mau trong dat tw nhién va mau déi ching dé trong phong

3.3. Thi nghié¢m nén don (ASTM D2166)

Suc khang nén moét truc khong han ché
nd hong (qu) va modun Young (Esp) cua
mau thi nghiém duoc thuc hién trén may
nén ghi sd liéu tu dong ctua phong thi
nghiém Co Hoc Dt — bd mon Pia Co Nén
Mong — Pai hoc Bach Khoa TP.HCM. Cac
mau thi nghiém ¢ 7, 14, 28 ngay tudi theo

22TCN 272-2005.

Cic buérc tién hanh thi nghiém:

» Buwdéc 1 : Lam phang bé mit miu bang
gidy nham.

» Budéc 2 : Do chiéu cao, duong kinh va
can khdi luong mau thi nghiém

> Buwéc 3 : Pua miu vio nén.

> Buwdc 4 : Liy d6 4m ctiia mau.
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3.3.1. Két qud thi nghiém nén don

KET QUA THi NGHIEM NEN PON CO NO HONG

- Pé tai: “Nghién ciru sy in éch ciia duong dan vao cau Long Son & Bén Liurc, Long An"

- Ky hiéu mau : 200A428-1 - Dia diém : Bén lic, Long An
- Ham luong xi ming (kg X/m® D): 200 - Ngay lay mau : 21/11/2015
-Vitri: A - Ngay tao mau : 26/2/2016
- P6 sau ldy miu (m): 4 - Ngay thi nghiém : 25/3/2016
- Thoi gian bdo dudng (ngay) 28 - Tiéu chuan sir dung : ASTM D2166
- S6 hiéu mau 1
THONG SO MAU NEN
- Buong kinh danh nghia (Dg,cm) : 4,9 - D6 am ty nhién (W,,%) : 60,93
- Chiéu cao danh nghia (Ly,cm) : 9,8 - D6 4m sau khinén (W, %) : 22,55
- Dién tich mat cét ngang (Ay,cm?) 18,848 - Dung trong tu nhién (y;,g/cm®) : 1,638
- Khoi eong (M,0) : 314,60

SO LIEU THi NGHIEM

Bién dang | Bi¢n dang Luc P Ung suat Bibdu
x 10%m & (%) (kG) (kGlcm?) teun €o

0 0,000 0,00 0,000

5 0,055 0,39 0,047 . P .;

15 0,150 591 0,313 6.000 Quan h¢ ung suat - bién dang
22 0,225 8,08 0,476 : l

31 0,312 1497 0,792

47 0,483 31,23 1,649 |
54 0,555 39,40 2,079

61 0.627 46.99 2.477 5,000

63 0,645 48,73 2,569

70 0,717 55,77 2,938 o

77 0,789 62,45 3,287 &

89 0,909 70,14 3,687 & 4,000
100 1,020 75,94 3,088 M
111 1,131 81,28 4,264 5
122 1,242 86,26 4,520 b
133 1,354 90,78 4,751 23,000 1
135 1,382 91,94 4,811 =
146 1,485 96,03 5,020
154 1,567 99,57 5,200
162 1,649 102,34 5,340 2,000
170 1,730 104,46 5 447
177 1,802 106,16 5531
183 1,870 107,63 5,604
190 1,938 108,21 5,630 1,000
197 2,006 107,52 5,590
203 2,074 106,06 5511
211 2,152 103,45 5371
219 2,233 99,68 5171 0,000
229 2,335 95,02 4,923 0,000 1,000 2,000 3,000
237 2,417 90,31 4,676 Bién dange (%)
245 2,499 82,46 4,266
251 2,560 76,47 3,953
259 2,641 72,63 3,752
269 2,743 55,80 2,880

0= 5,630 Kglcm?
Eso = 406,71 Kg/cm?

Hinh 3. Bao céo két qua thi nghiém nén don dé xac dinh qu Va Esg
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3.3.2. Curong dd nén qu ciia mau A & dé su 4m tai thoi diém 7, 14, 28 ngay

VitriA-4m

7
6
5,050
5
a8
= 4
]
&
S
= 3
T
2
1
0
150 kg/m3 (X/D)
B 7 ngay 2,007
B |4 ngay 3301
128 ngay 5,050

6,247

5,593

200 kg/m3 (X/D) 250 kg/m3 (X/D)
3,100 4,244
3,631 5023
5593 6.247

Hinh 4. Biéu d6 quan hé giita cudng do nén q, va ham lugng X/D
& vi tri A cia mau dat sdu 4m & 7, 14, 28 ngay tudi

Két qua cho thiy qu & vi tri A, d6 sau 4m
tang theo ngay va theo ham luong xi mang.
Tuy nhién téc do phat trién cuong do cia cac
mau khong dong nhit. Cu thé véi hdn hop
X/D 150Kg/m®, miu 7 ngdy - 14 ngiy ting
64.5% va mau 7 ngdy - 28 ngay ting 151.6%;
v6i hdn hop X/D 200K g/m® , miu 7 ngay - 14
ngay tang 17.1% va mau 7 ngay - 28 ngay
tang 80.4%; v&i hdn hop X/D 250Kg/m®, miu
7 ngay - 14 ngay ting 18.4% va mau 7 ngdy -

28 ngay tang 47.2%.

So sanh voi mau dbi ching duoc béo
dudng trong phong, d6 4am va nhiét d6 phong
thi cuong d6 ctia mau ddi ching hdn hop X/D
200Kg/m®, mau 7 ngay nho hon 40.5% va méu
14 ngay nho hon 35.6%; tuy nhién & mau 28
ngay thi gia tri ndy nho hon khoang 30%. Diéu
d6 cho thdy, mau bao dudng trong diéu kién tu
nhién c6 d6 am 16n thi thoi gian hinh thanh
cuong do 1au hon trong diéu kién phong.
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3.3.3. Es Ciia mau A & dé sau 4m tai thoi diém 7, 14, 28 ngay

VitriA-4m
700 649,847
600
a 500 412,598
g 401,601 395,067
v 400
E’ 307,632
= 300 20167 252,716
5 203,370
200 130,846
100
0
150 Kg/m3 (X/D) 200 Kg/m3 (X/D) 250 Kg/m3 (X/D)
B 7 ngay 130,846 203,370 395,067
14 ngay 241,671 252716 412,598
28 ngay 307,632 401,601 049847

Hinh 5. Biéu d6 quan hé giita Esp va ham luong X/D

& vi tri A ciia mau dat sdu 4m & 7, 14, 28 ngay tudi

M6 dun Esg ¢ vi tri A, d0 sdu 4m tang
theo ngay va theo ham luong xi mang. Tuy
nhién téc do phat trién cua cac miu khong
dong nhat. Cuy thé voi hdén hop X/D
150Kg/m®, miu 7 ngdy - 14 ngay tang 84.7%
va mau 7 ngay - 28 ngdy ting 135.1%; véi
hdn hop X/D 200Kg/m®, miu 7 ngay - 14
ngay ting 24.3% va mau 7 ngay - 28 ngay

p=30xax] XX _ 30x0.1305%0.78x/3837 _yg 1o [p]=25.4mm (22TCN 211, 2006)

NI, 9.87

tang 97.5%; v6i hdn hop X/b 250K g/m?®, mau
7 ngay - 14 ngay tang 4.4% va mau 7 ngay -
28 ngay tang 64.4%.

4. Xt ly nén dwdng din vao cau
Long Son

4.1. Xdc dinh d¢ 10n ciia mé cau

+ Tinh lun theo chi s SPT (Vin ban sd

872/BGTVT-KHCN, 2010)

4.2. Tinh toan bién dang va én dinh cho phwong dn dip dat trén nén dat yéu gia cé bang
tru dat xi mang dai L=6m, dwong kinh D=600mm, khodng cach coc a=3D=1800mm, bang
phuwong phdp phan tir hiru han (TCVN 9403:2012)
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Bang 1

Céac thong sb cua dit ding trong tinh toan bién dang, phuong an coc XMD, D=600mm,
a=1800mm

I&Zf Ponvi | Lépl Lép 2 Lép 3 Lép 4 Lép S XMD
Mo
Hinh [-] MC MC MC MC MC MC
Loai [-] undrained | undrained drained drained | undrained | drained
v | kN/m® 15.0 19.0 19.0 20.0 20.0 19
K | m/ingdy | 3.5x10° 1.5x10° 6x10° 6x107 8x10° 1x10°®
C | kN/m? 6 6 6 1 15 -
¢’ [] 23 25 25 30 25 -
Er | kN/m? 4E3 20E3 15E3 30E3 25E3 5.21E3
v [-] 0.35 0.3 0.25 0.3 0.3 0.25
Két qud tinh toan.
a‘“‘gh: =}
I fil
| |
= ++ ++ + % ++ s ++ ++ ++ g

Hinh 6. Chuyén vi ding cua nén dat sau thoi gian sir dung 15 nim = 8.601cm

Deformed mesh

Extreme total displacement 86.01%107° m
(displacements scaled up 50.00 times)
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5. Két luan

Két qua cho thdy mau tron xi ming dugc
bao dudng dung véi diu kién thuc té 13 nén
dat ty nhién ¢o cuong do nho hon mau bao
dudng trong phong khoang 40.5% va mau 14
ngay nho hon 35.6%; tuy nhién & mau 28
ngay thi gid tri ndy nho hon khoang 30%. Tu
do cho théy, mau dat tron xi mang ¢ hi¢n
truong can c6 thoi gian dé hinh thanh cuong
d6 lau hon, nén can sip xép bién phap thi
cong hop ly, tranh viéc hu hong cac coc xi
ming dat mai thi cong, chua dat cuong do, ké
ca sau 28 ngay.

Theo két qua tinh toan d6 1an sau 15 nim

ctia dudng din vao cau duoc xur 1y bing coc
ximang dat thi: duong kinh coc dcoc = 0.6m,
chiéu dai Lcoc = 6m, khoang cach giita cac
tim coc a= 1.8m => 30 lin S= 8.601cm.

Khi khong gia ¢6 nén dat dép thi do lan
léch gitta nén dudng va md cau sau 15 nim
AS=(19.26-1.916)=17.344 cm > 10cm =>
khong thoa theo (22TCN 211-2006).

Khi gia ¢6 nén dat dip voi coc co duong
kinh coc dcoc=0.6m, chiu dai Lcoc=6m,
khoang céch gilra cac tim coc a= 1.8m thi do
lan léch gitta nén duong va mé cau sau 15
nam  AS=(8.601-1.916)=6.685cm<10cm=>
thoa theo (22TCN 211-2006)m
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