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PHAN TICH MOT SO YEU TO
ANH HUONG PEN MU'C PO CO KET KHI XU LY NEN
BANG GIENG CAT KET HOP VOI GIA TAI TRUOC

DPing Céng Danh’

Tom tat: Bai bdo nay trinh bay g dung gidi phdap xir Iy nén ddt yéu bang giéng cdt két
hop gia tdi truée dé tinh todn, dy bdo lin cho nén dit yéu. Trong qud trinh nghién ciru, tdc
gia da sir dung phirong phdp gidi tich, phan mém Plaxis 2D v8.5 (Hardening Soil) va so sanh
voi két qua quan trdc thic té dé kiém chimg phwong phdp tinh todn nao gan véi thue té nhat.
Ngodi ra, tac gia con phan tich sw anh hwong cia khodang cdch, chiéu siu va dwong kinh
giéng cdt, dé dwa ra gidi phdp thiét ké 16 wu vé ky thudt xir Iy dat yéu.

Tir khéa: Xir [y nén bang giéng cdt két hop véi gia tai trude.

Abstract: This paper presents the solution for soft soil improvement using sand well
combined with surcharge preloading to calculate and estimate the settlement of soft ground.
During the study process, the analytical method and Plaxis 2D v8.5 software (Hardening
Soil) are used. The findings of calculations are compared with the monitored actual
settlement in situ to veryfy which calculation method is more exact. In addition, the effects of
distances, lengths and diameters of sand well are examined to determine the corresponding
consolidation rate of soft soil. This is a reference basis to provide optimal design solution of
weak soil treatment techniques.

Keywords: Treatmen of foundation by sand well combined with preloading

1. PAT VAN DE

Hién nay c6 nhiéu giai phap dé xir 1y dét yéu: Giai phap giéng cat két hop véi gia tai
trude; giai phap bac thim két hop véi gia tai trude... Cac giai phap ndy da qua thir nghiém va
dd c6 két qua lam tang nhanh qué trinh c6 két ciia nén dat yéu, lam cho hé sé rdng giam lai
gitip cho nén cb két, lam ting toc d6 1in so véi nén thién nhién. Trong cac giai phap trén thi
giai phap xir 1y dat yéu bang giéng cat két hop vdi gia tai trude duge ding phd bién bai no
nhiéu wu diém nhu: (1) te @ cb két nhanh hon bic thim nén thoi gian chd lun ¢b két va do
ltn dur sau khi xtr Iy nhé. (2) sir dung trong viing c6 chidu day 16p dat yéu 16n, chiéu sau xt 1y
16n hon 20m. (3) kha ning chéng mat 6n dinh truot sdu cao hon bic thim do ngoai tac dung
chinh 14 thoat nudc dé cb két dat, con tac dung cai thién nén dit yéu ngay trong qué trinh thi
cong giéng cét. (4) mirc d6 rii ro thap, dién bién lan khéng phirc tap.

? Thac si Trwdng Dai hoc Nam Can Tho
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Tuy nhién viéc sir dung giai phap xir 1y dét yéu bang giéng cat két hop véi gia tai trude
con mét s6 van dé ton tai nhu: (1) cat ¢ hé sb tham cao dé 1dp giéng cat. (2) c6 thé xay ra
hién twong cat nhdi bi ngit quing trong giéng, khi d6 tic dung thoat nudc bi giam. (3) chi
phat huy hiéu qua cao néu dat yéu cé ham lugng hiru co khong 16n (thuong <10%) va tai
trong dap 16m hon ap luc tién cd két ciia dat yéu. (4) khi sir dung giéng cat gia c¢b nén dit yéu
can dam bao duge do ddng déu cua cat trong subt chidu dai giéng cat, tranh hién twong dut
diu giéng cat dudi tac dung cua cac loai tai trong.

2. TONG QUAN VE GIENG CAT

Giéng cat 1a mot cot cat lién tuc co tiét dién ngang hinh tron, duong kinh khong dbi
duogc hinh thanh sau qué trinh dua mot lugng cat chon loc vio trong tang dat yéu qua ong
vach biang phuong phap 4n va riat ng vach. Giéng cat duoc dung dé dan nudc tir dudi nén dét
yéu 1én 16p dém cat phia trén va thoat ra ngoai, nh& d6 ting toc dd cb két, ting nhanh sirc chiu
tai do thay d6i mot s6 chi tiéu co 1y co hoc vé sirc khang cit ctia ban than dat yéu.

Giéng cat 1a mot trong nhitng bién phép gia tai truée duoc sir dung dbi voi cac loai dat
bun, than bun ciing nhu céc loai dat dinh bio hoa nudce cé tinh bién dang 1ém... Ung dung khi
xay dung cong trinh c6 kich thudc va tai trong 16n thay doi theo thoi gian nhu nén dwong, san
bay, ban dady cong trinh thiy lgi....

3.COSOLY THUYET

Phwong trinh cb két tong quat xét dén cb két theo hai phuong dimg va ngang dugc Biot
(1941) dé xuét dua trén 1y thuyét c6 két don gian theo hai phwong thing dimg cua Terzaghi
(1925) va Rendulic (1937).

2 2
@: Cvz - ?+Ch(8 l;+la_u)
ot oz~ or- r or (1)
Trong do:

u=u(r, zt)— Ap luc nmuéc 16 rong;
Cy, Ch — hé sb c6 két dimg, ngang;
z — Chiéu sau theo phuwong dimg;
r — Khoang cach hudng tam cua diém dang xét, tir tdm cua tru dat tiéu nudc;
t — Thoi gian;
Phuong trinh trén c6 thé duoc phén thanh hai thanh phén:
[azu 3 10u

ou
—=C,

ot

_ ; Phan thim Xxuyén tam va,
or-  ror
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ou ou
—=C,—
ot " 0z
Néu bai toan thAm xem xét trong diéu kién chi c6 thim thing dimg, phuong trinh tham
mot chiéu c6 dang;
Ou 0u
e C\’Z 2
ot 0z
Phuong trinh (2) 1a phuong trinh vi phan cb két thim mét chiéu theo 1y thuyét cb két
cua Terzaghi (1943).
Dang 1&i giai ciia phuong trinh nay tiy thudc vao diéu kién ban dau va diéu kién bién
thoat nudc cua 16p dit cb két.

; Phan thim thing dimg;

(2)

Trong so d6 c6 két ¢6 cac didu kién sau:

- Tai phan b6 déu kin khip gay gia ting img suat khong doi theo chiu su;

- Ap luc nudc 16 rong thing du ban dau tai moi diém trong 16p dit bing voi gia ting
ung suat ngoai lén 16p dat;

Khi giai phuong trinh (2) ta s& dugc gid tri 4p luc 16 rdng thing du tai thoi diém ¢ & do
sdu z la:

< 2u . M.
Ui = D SN xe(-MT)) 3)
n=1
Véi M = %(Zrn +1) (4)
5 PO (REE Ct
Va nhén t6 thot gian: 7, = ?‘2; (5

Trong do H : la chiéu dai duong thoat nudc;
Do cb két & thoi diém 7 clia ca bé day 16p b két la:

U=§_fz1_;85e‘7“ (6)

[ =]

Ta nhan thay: U, = f(T,), (Casagrande,1939 va Taylor, 1948) dua ra mot 11 giai gin
ding co6 dang:

Khi U, < 60% — Tv=§(1%2

Khi U, > 60% — T, = 1.781 — 0.933log(100 — U,)
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4. MO PHONG BAI TOAN XU LY NEN BANG GIENG CAT KET HQP GIA
TAI TRUOC BPE XU LY NEN PAT YEU DUOI POAN PUONG DAN VAO CAU VUQT
IC3-DU AN XAY DUNG CAU CAN THO - TP. CAN THO.

4.1. Gi6i thi¢u cong trinh

- Tén du an: Xay dung cau Clru Long (Cén Tho), Géi 2 Nut giao IC3 giai doan 2;

- Dia diém xay dung: Quan Cai Rang, Thanh ph6 Cén Tho;

- Loai dudng cao tdc, bé rong nén duong B = 24,1m, dép gia tai: 3,0m;

- Pé tiét kiém chi phi dau tu ctia du an, viéc thi cong dugc chia thanh hai giai doan
(Giai doan 1: x4y dung nut giao thong dong mirc, Giai doan 2: xay dung nut giao thong khac

miurc bang cau vuot).

4.2. Dic diém dia chit

Bang 1: Bang chi tiéu co ly cua dat

Ten 6p dit Citthp | Bhnsét | Sétveo
Théng s6 Tén | Ponvi | Chon Chon Chon
Chiéu day 16p dét m 35 14,5 13,0
Dang vt liéu Model : HS HS HS
Ung xir ctia nén dat Type - Draind | Undrain | Undrain
Trong luong riéng tuw nhién Yunsat kN/m? 19,3 16,26 19,10
Trong lwgng riéng dat no nudc Ysat kN/m? 20,0 16,46 19,40
Hé s6 thAm ngang kx m/day 1,368 4,72E-08 | 1,05E-05
Heé sb thim thang dimg ky m/day | 0,684 | 2,36E-08 | 5,27E-06
M6 dun dan hoi Eer | kN/m?> | 14.500 | 1,06E+03 | 8.339
M6 dun dan hoi tiép tuyén Eeoa™ | KN/m? | 14.500 | 1,06E+03 | 8.339
M6 dun dan hoi do tai Eu | kKN/m? | 43.500 | 3,17E+03 | 25.017
Hé s6 Poison | Theo Worth (1975) v 0,31 0,27 0,29
Luc dinh don vi Crt | kN/m? 4,5 11,53 20,63
Goc nd1 ma sat @ do 26,6 20,22 22,44
Goc no W do 0 0 0
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Ten 6p dit it thp | Binsét | Sétoéo
Do 4m ty nhién W % 21,3 56,18 28,80
Hé s6 rong e - 0,672 1,517 0,83
Gi61 han chay /43 % 0 58 65,5
Gidi han déo W, % 0 28,56 29,8
Chi s6 déo L % 0 29,44 35,7
Do sét B 5 0 0,938 0
Ty trong hat G - 2,66 2,61 2,12
Do bao hoa 8 % 84,1 96,64 94,3
Chi sb nén 67 : 0,151 0,57 0,386
Chi s6 nén lai G i 0,011 0,096 0,086
Ap luc tién cb két P. | kNm? | 26,50 70,00 90,00

Chiéu cao nén dip gia tai cia cong trinh 1a 3,0m. SO 16p dat dép 1a 4 16p. Tién hanh mé
phong theo 9 giai doan va giéng cat da dugce thi cong trude khi gia tai.

- Giai doan 1: thi cong giéng cat két hop véi thi cong 16p cat dém thoat nude trong thoi
gian | ngay;

- Giai doan 2: Dép 16p 1 tir miit dat tw nhién ung véi cao do + 0.000m 1én +0,4m trong
thoi gian 3 ngay;

- Giai doan 3: C6 két 16p 1 trong thoi gian 8 ngay;

- Giai doan 4: Pip 16p 2 tir cao do +0.400m 1én +1,3m trong thoi gian 6 ngay;

Giai doan 5: C6 két 16p 2 trong thoi gian 8 ngay;

Giai doan 6: Dép 16p 3 tir cao d6 +1,3 1én +1,6m trong thoi gian 1 ngay;

Giai doan 7: C6 két 16p 3 trong thoi gian 9 ngay;

Giai doan 8: Pip 16p 4 tir cao do +1,6 1én +3,0m trong thoi gian 11 ngay;

Giai doan 9: C6 két 16p 4 trong thoi gian 52 ngay;

Téng thoi gian xir Iy nén : 99 ngay;
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4.3. Két qua tinh toan L=18m, dw=0,4m va thay doi khodng cach S
4.3.1. Phwong phap gidi tich

Thei gian t (ngay)
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Hinh 1. Biéu db S~ khi thay ddi khoang cach (PP giai tich)
4.3.2. Phuwong phdp Plaxis 2D (Hardening Soil)

Thoi gian t (ngay)
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Hinh 2. Biéu db S~ khi thay dbi khoang cich (PP Plaxis)
4.4. Két qua tinh toan d,=0,4m, S = 1m va thay dbi chiéu siu L
4.4.1. Phwong phadp gidi tich

Thoi gian t ngay
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Hinh 3. Biéu dd S,—¢ khi thay doi chiéu sau (PP giai tich)
ﬂ
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4.4.2. Phwong phap Plaxis 2D (Hardening Soil)

Thoi gian t (ngay)
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Hinh 4. Biéu d6 S khi thay d6i chiéu sau (PP Plaxis)
4.5. Két qua tinh toan S = 1m, L=18m va thay déi duwdng kinh dw
4.5.1. Phwong phap gidi tich

Thoi gian t ngay
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Hinh 5. Biéu d6 Si—¢ khi thay déi duong kinh (PP giai tich)
4.5.2. Phwong phap Plaxis 2D (Hardening Soil)

Thot gian t (ngay)
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Hinh 6. Biéu d6 S khi thay d6i dudng kinh (PP Plaxis)
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5. KET QUA QUAN TRAC LUN CONG TRINH

D9 lan theo thoi gian St
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(m)
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Hinh 7. Biéu dd S;—¢ khi quan tric thyc té

6. KET QUA TONG HQP
Bang 2: Téng hop két qua lun ctia cic phuong phép tinh khac nhau.

Thot gian t (ngay)

80 100

120

Phuong phép tinh Chiéu sau | Khoang cach | Pudng kinh D¢ lin Thoi gian
Plaxis 2D (HS) 18m 1,0m 0,4m 0,5293m 99 ngay
Plaxis 2D (HS) 18m 1,5m 0,4m 0,4986m 99 ngay
Plaxis 2D (HS) 18m 2,0m 0.4m 0,4827m 99 ngay
Plaxis 2D (HS) 18m 2,5m 0,4m 0,4772m 99 ngay
Plaxis 2D (HS) 14m 1.0m 0,4m 0,4978m 99 ngay
Plaxis 2D (HS) 16m 1,0m 0,4m 0,5129m 99 ngay
Plaxis 2D (HS) 20m 1,0m 0,4m 0,5448m 99 ngay
Plaxis 2D (HS) 18m 1,0m 0.3m 0,4890m 99 ngay
Plaxis 2D (HS) 18m 1,0m 0,5m 0,5672m 99 ngay
Plaxis 2D (HS) 18m 1,0m 0,6m 0,6000m 99 ngay
TCVN: 9355-2012 18m 1,0m 0,4m 1,0534m 99 ngay
TCVN: 9355-2012 18m 1,5m 0,4m 0,9498m 99 ngay
TCVN: 9355-2012 18m 2,0m 0,4m 0,7305m 99 ngay
TCVN: 9355-2012 18m 2,5m 0,4m 0,5586m 99 ngay
TCVN: 9355-2012 14m 1,0m 0,4m 1,0534m 99 ngay
TCVN: 9355-2012 l6m 1,0m 0,4m 1,0534m 99 ngay
TCVN: 9355-2012 20m 1,0m 0,4m 1,0534m 99 ngay
TCVN: 9355-2012 18m 1,0m 0,3m 1,0500m 99 ngay
TCVN: 9355-2012 18m 1,0m 0,5m 1,0543m 99 ngay
TCVN: 9355-2012 18m 1,0m 0,6m 1,0545m 99 ngay
K.Q Quan Tric 18m 1,0m 0,4m 0,490m 99 ngay
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6. KET LUAN VA KIEN NGHI

6.1. Két Luan

1. Giai phap xir Iy nén dat yéu bang giéng cat két hop gia tai trudc 1am ting nhanh mirc
dd b két, va 6n dinh tdng thé ctia nén dudng dan vao cau vuot IC3, thoi gian cb két rit ngin
con 99 ngay khi c6 xir 1y bang giéng cét so véi 18,16 nim khi chwa xir 1y.

2. Nghién ctru anh huong cia cac tham sé nhu khoang céch, chiéu siu, dudng kinh
giéng cat cho cac két qua khéc nhau nhu sau:

+ Khi thay dbi khoang cach giéng cat tir 1,0m dén 2,5m thi thoi gian c6 két 1a tuong
dwong nhau gan 48 ngay. Do d6, khi 4p dung cho cac cong trinh tuong ty nén xem xét ting
khoang cach giéng cat dén mirc hop 1y dé giam chi phi cong trinh.

+ Khi thay doi chidu siu giéng cat tir 14m dén 20m thi két qua mirc d6 c6 két tinh toan
bing phuong phip giai tich khong thay d6i. Tuy nhién, khi tinh todn bing phuong phép
PTHH véi mo6 hinh Hardening Soil thi mtrc d6 c¢6 két cua dét yéu ting 1én nhung khong déng
ké (L=14m tuong duong S =0,4978m va L=20m twong duong S; =0,5448m). Do do6 can lua
chon chiéu sau giéng dya vao chiéu sau chiu anh hudng béi tai trong dip Ha.

+ Khi thay d6i duong kinh giéng cat thi giy ra anh huong 16n dén mirc do cb két cua
nen dat yéu ¢ ca hai phuong phép tinh todn. Phuong phap PTHH vé6i dw=0,3m cho S=0,48m
trong thoi gian 47 ngdy so véi dw=0,6m cho két qua S=0,59m trong thoi gian 47 ngay. Do d6
dé day nhanh thoi gian xir 1y nén dat yéu khi thiét ké can xem xét ting dudng kinh giéng cat.

6.2. Kién nghi

1. Vi con han ché vé thoi gian nghién ciru nén tac gia chua khai thac va phén tich cac
két qua trong bai toan giéng cat két hop voi gia tai trude mét cach chi tiét va khai quat, nén
két qua nghién ctru chi trong khu vic dudng din vao ciu vuogt IC3 - Tp. Can Tho.

2. Huéng nghién ciru tiép theo cia dé tai nay, tac gia s& xem xét thém vé strc can cua
giéng cat F), do trong qua trinh thi cong lam x4o tron dit yéu dudi nén gdy gia ting sirc can
tham cua giéng cat.
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