
KHOA HOC CONG NGHE 
S6 06 2020 

Lfng dung mo hinh so tfnh toan XLT ly nen dat yeu 
bang phaong phap co ket chan khong 
cho cong trinh giao thong 6 khu vuc TR Da Nang 
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T6IVI T A T : MO hinh sd gii i phap xu ly n ln dat yeu 
bing phuong phip co ket chan khong duoc thuc 
hien dua tren ly thuyet co ket tham theo phuong 
phip phan td hOu han. Tren co sd ap dung cho 
cdng trinh giao thong tren nen dat yeu 6 khu vyc 
TP. O i NSng, bai bao se dua ra mot so k i t luan 
ve trinh tu xay dyng mo hinh tinh cho bai toan co 
k i t chin khong, xay dung cac phuong trinh ve moi 
quan he giua thdi gian co ket (t) vdi chieu day nen 
d i t yeu (H) va d$ co ket (U). 

TC; KHOA. Olt yeu, c6 ket chin khong, cong tnnh 
gtao thong, mo hinh so, xd ly nen, TP Oa Ning. 

ABSTRACT' A numencai model of solutions to 
handle soft ground by the vacuum consolidation 
method is made based on the theory of finite 
consolidation by finite element method Based on 
the application for traffic works on soft ground in 
the area of Da Nang City, the paper will give some 
conclusions about the model building sequence for 
the problem of vacuum consolidation, construction 
of equation on the relationship between 
consolidation time (t) and soft soil thickness (H) 
and consolidation (U) 

KEYWORDS; Soft ground, vacuum consolidation, 
transport works, digital model, ground treatment. 
Da Nang City 

I.DATVAND£ 
OUpe TS. W. Kjellman [7] gidi th i lu vao n im 1952, 

edng ngh i bom hiit chin khdng [1-5] so vdi cic gi i i 
ph ip truyen thdng (bic tham, cpc ci t . . . k i t hpp d i p gia 
t l i ) d i eho th iy eic uu d i lm vupt trdi nhU: rut ngin dUoc 
thdl gian thi cdng, g i lm dupc khdi lupng gia t i i trudc, 
t i l t k i lm, khong g iy d nhiem mdi trudng... D i lu n iy 
khing dinh ly do m l phuong ph ip niy dupe sd dung 
rdng r i i t r ln t h i gidi. 

Tai Viet Nam, hon mpt th ip ky trd lai diy, phuong 
ph ip cd k i t chin khdng cung d l dupc I p dung v io mdt 
sd du i n giao thdng trpng diem, d i ln hinh la dudng eao 
tde TP. Hd Chi Minh - Long Thinh - D iu Giiy. Tuy nhiln, 
ngol i mdt sd don vi d l ghi ten minh v io linh vi/c xif ly 
nen b ing phuang ph ip bOm hut chin khdng thi vile 
th i l t k l v i thi edng chu y l u van do eic dOn vi nUdc 
ngoi i d i m nhi lm, Vdi ly do dd, v i lc nghi in cdu th im 
ve phuang ph ip n iy 64 i p dung tai nude ta l i vd cung 
d n thi l t . 

Co sd ly thuyl t tinh to in ed k i t chin khdng hau h i t 
d i u xui t phi t tCf ly thuyl t c6 k i t t h im . Theo ly thuylt 
n iy thi y lu td quyl t djnh qu i trinh ed k i t l i sU thoit 
nude tu do trong cie 16 rong ra ngol i . Do vay, cd the sCr 
dung phuong ph ip ph in td hdu han de tinh to in . 

Trln ca sd phan tieh md hinh s6, b l l b lo s i dua ra 
mpt so k i t lu in v l mdi quan h i giCra thdi gian ed k i t (t) 
vdi chi lu day nen dat y l u (H) v i dd cd k i t (U). 

2. Gidi THlEU C O N G TRlNH 
Cdng trinh dupc lua chpn d l dng dyng md phdng 

tinh to ln xd ly n l n dat yeu l i Goi thau sd 1 dU i n dUdng 
cao tde 0 1 Ning - Quing Ngii b i t d i u tii kmO+000 
(diem giao QL14B) va diem cudi tai km8+000 n i m tr ln 
dia b in huyen Hda Vang, TR D i Ning. Tuyln dupe thi l t 
k l l i dudng cao tde loai A, cap 120 (van tde thiet ke v 
= 120 km/h), quy md ei t ngang gdm 4 l in xe chay B 
= 4x3,75 m v i hai l ln di/ng xe khan d p B^= 2x3 m; gi i i 
phin cich giCra 6^^= 3 m v i phan l l gia co B = 2x0,75 m. 
Tdng be rdng n ln dUdng B̂  = 25,5 m. 

2.1. Di lu Idlntfia chit 
Theo k i t qu i b io c io khio sit dia ehat eong trinh 

do Cdng ty TNHH MTV TU v ln v i Khio sit Thilt k l Xiy 
dung Trudng Son thuc hi ln, dia t i ng khu vue trong 
pham vi nghiin cdu bao gdm d c Idp d i t sau Ldp la -
Sit m iu n lu v ing, x im xanh, trang th i i d io mem d i n 
d i o cdng, b l d iy 1,3 m; Idp 4 - Bun s i t pha m iu x im 
den, x lm xanh, trang th i i ehly d i n d i o ehly day 11 m-
Idp 5b - Sit x im v ing, x im xanh, trang thai d^o ci^nq 
d i n nda edng d iy 3 m. Gi i tn d c chi tieu co ly ciia cle 
Idp d i t phuc vu tinh to in xif ly n l n dupc tdng hop d 
Bdng 2.1. 
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ging2.1. M tiiu caly dit nin 

L*P 

Hf ( f r i n g e 

0^<m(%) 

Dunfi tr9iig y (KN/m') 

Hf s j n i n l i l n a , , 

M6-dun bfjn df ng E (kPa) 

H«i6 lh<mk 

Tliam s6 stjrc 
ch6flg cit 

(m/j( 

9(06) 

c (kPa) 

1 . 

0,87 

42,74 

18,4 

3.9 

3S00 

5,2.10' 

11,4 

10.4 

4 

U 2 

39,85 

15,8 

10,7 

1327 

2,3.10-' 

10,12 

6,1 

Sb 

0,72 

40,44 

18,6 

3,2 

4700 

3,2.10^ 

15,2 

24.3 

2.2. LUa chon mi t cit tfnh toln 
Toln bd tuyen nghiin culu d iu b i t gap Idp dat yeu 

(Idp 4). Ldp d i t y lu n iy ed chieu d iy bien doi kh i manh, 
phin bd dudi l i Idp dat tuong ddi tdt Idp 1a v i n i m ben 
tr ln Idp d i t tdt (ldp 5b). Lua chon m i t d t tinh to ln duoc 
t h i hi ln d Sdng 2.2. 

Birig 2.2. M$t cit tinh toin duin dudng eao tde Oi Ning • 
Quing Ngii 

Ky hl$u mat cH 

Ly trinh 

Cao dd mat d i t ti^ nhi§n (m) 

Caoa<»thietk*(m) 

Chi^u cao n^n d ip (m) 

MCI 

km4+700 

3,62 

8,12 

4,5 

3. XAV Dl/NG M 6 H ) N H P H A N TfCH $6 
Bii b lo sd dung phan mIm GeoStudio 2012 d l 

xiy dung md hinh sd tinh to in . GeoStudio 2012 la ph in 
mim gdm nhi lu md-dun va cd the ho trp lan nhau 
trong qu i trinh tfnh to in . Oe g i l i quyl t bai to in ed ket 
chin khdng, sif dung ehdc n ing tieh hap hai md-dun 
SEEPA/V v l SIGMAAV cua phan mIm de tinh to in . Vdi 
kilu phin tich niy, ngoii cie tham so phue vu cho phin 
tieh dng suit - bi ln dang nhu dung trong y, md-dun 
bi ln dang E, tham sd sdc ehdng eit cp va e thi d c tham 
s6 phuc vu cho phin tich co k i t nhu h i so tham k eung 
s i dupe nhip v io trong phan khai bao v i t lieu. Tuy viy, 
eie thdng sd ban dau eiia bai toan van diing ki lu phin 
tich Insitu. 

GeoStudio 2012 ho trp ba loai ham d l xac dinh 
sU bi ln th i ln cua he sd tham theo i p lUc hiit am eua 
nude Id rdng. Bii b lo s i chpn phuong ph ip cua Van 
Genuchten d l xle djnh sU b i ln thi^n ciia h i sd tham. 
Cic thdng sd d n thiet nhU: dp am {Vol. Water Content 
Fn), h im luong nUde du (Residual Water Content), pham 
vi li/c hilt {Suction Range) d i u dupe g i l thiet. Rilng 
tham sd he sd tham trong d i lu k i ln bao hda dupe lay 
chinh xle vdi g i l tn thi nghilm. 

Trinh tu eie budc tinh to in bai t o in ed k i t ch in 
khdng bing vi lc tieh hop hai md-dun SEEP/W v i 
SIGMA/W cua phin mIm Geostudio 2012 dupe thdc 
h i ln d so dd Hinh 3.1. 
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Hinh 3.1: Sa do tnnh tu tinh toin bii tain cikit chin khdng 
Cac dieu kien bien trong md-dun SEEPArt/ v l 

SIGMA/W duoc the hien d Hinh 3.2 vd 3.3. 

iiiiiiiiiniiiii|iiii|i|| 11 
Hinh 3.2: Diiu kiin biin trotm md-dun S€£P/W di/in dudng cao 

toe Oi Nang - Quing Ngii 

Hinh 3.3: Dieu kiin blin trong m6-dun SICMA/W di/ in dudng cao 
tic Oi Ning - Quing Ngii 

Qua trinh gia t l i gdm hai giai doan: Giai doan 1 
gdm ldp eat gia t i i trUde 0,5 m cd trong luong t h i tich 
16 kN/m^ v i ap lUc chin khdng 55 kPa trong vdng 10 
ngiy. Giai doan 2 sau 10 ngay dau trd di, ldp d t gia t l i 
trudc tang them 1,0 m cd trpng lupng the tfch 16 kN/m^ 
v i i p lue chin khdng trung binh 85 kPa. 

4. P H A N TfCH K^T QUA 
4.1. Kit qua do lun 
Quan he gida dp lun tinh to ln v i thdi gian eua d u i n 

dudng cao toe D i Ning - Quang Ngii t h i h\4ndHinh 4.1. 

Hinh 4.1: Quan hi gida do lun tinh toin va thdi gian duin cao 
toe Oa Ning • Quing Ngai 
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Kit qu i til Hinh 4.1 cho thiy, khi b i t dau gia t i i chin 
khdng. trong khoing 10 ngay d i u tde dd lun mi t ph i t 
t r i ln kh i nhanh, sau dd tde dp g i lm dan, do lun ciia n ln 
g i n nhu dn dinh sau thdi gian gia t i i . 

4.2.KltqulALNLR 
Quan he gida ALNLR tinh toan va then gian ciia d u i n 

dudng cao tde Oi N3ng - Quang Ngii the hien d Hinh 4.2. 

Hinh 4.2: Quan hi gida AINLR tinh toin vi thdi gian duin eao 
t^ Oi Ning - Quing Ngii 

Kit qu i td Hinh 4.2 cho thay, trong khoing 10 ngiy 
dau gia t i i chin khdng, tde dp suy g i im ALNLR du g i lm 
nhanh v i trong kholng thdi gian cdn lai ALNLR du g i n 
nhudn djnh. 

4.3. b inh gi l hilu qui xijf iy bing phuong phip 
cd ki t chin khong 

De dinh gia hi lu qu i xd ly nen b ing phuong ph ip 
cd k i t chin khong, b i i b io so sinh k i t qu i tinh to in vdi 
eic gi l i phip xCr ly khac nhau. Mdt trong cie gi l i ph ip 
dupc d l cap den d l xd ly nen l i g i l i phip dung bac 
th im v i gi lng eat. Kit qu i xd ly b ing hai gi l i phip tren 
b i i b io tham khio td tai l i lu trich dan [6]. 
Bing 4.1. So sinh kit qui tinh toin theo cie giii phip khic nhau 

Mat c i t 

B<cthlim(PVD) 

GHfngcitlSD) 

Cd k<ft ch in kh6ng 

5,̂ -v cm 

T ^ ngiy 

^ M ' " ^ 

T. , "ga» 

S ,^,, cm 

T,.,.. ng^y 

MCI 

95,3 

469 

91,3 

459 

95,61 

150 

Kit qu i td Bdng 4.1 eho thay, gi i i phip xd ly n ln 
tai MCI bing phuang phap ed k i t chin khdng cho k i t 
qu i v l thdi gian xir ly v i dd ed k i t tdt hon so vdi hai giai 
phap b ing bac th im v i gieng eit. Tuy nhien, trong ndi 
dung ciia b i i b io chi mdi danh g i i cic giai phip tai mdt 
mSt eit (MCI) nen chua the k i t lu in duoe gi i i phap nao 
l i phii hop de xCr ly n ln tai gdi thau sd 1 du i n dudng 
cao tde O i Ning - Quing Ngii. 

5. XAC DINH H A M H 6 | QUY OA BI^N CAC QUAN Ht 
5.1. Ol t v ln de 
Kit qu i tinh to in tif md hinh sd bing vilc tich 

hap hai md-dun SEEP/W v i SIGMA/W ciia phan mIm 
GeoStudio 2012 cho du In eao tde O i Ning - Quing 
Ngai d i cho thiy sU phii hop ciia md hinh sd. 

Trong ndi dung phin niy, t i ln hinh tinh to in dng 
dung eho d i t yeu du an cao tde 01 Ning - Quing Ngii 
v(S eic chilu d iy d i t y lu khic nhau td 10 m d i n 30 m. 

Qui trinh gia t l i gdm hai giai doan: Giai doan 1 

gdm Idp c i t gia t l i trudc 0,5 m cd trpng lUpng th^ tic 
16 kN/m' v i i p lue chin khdng 55 kPa trong vdng l u 
ngiy. Giai doan 2 sau 10 ngiy d i u trd di, Idp cat gia tai 
tn/dc t i ng th im 1,0 m ed trpng luang t h i tieh l6kN/m 
va i p lue chin khdng trung binh 85 kPa. 

Bic th im l i loai thdng dyng cd kieh thUde (100x4) 
mm, kholng cich b ic t h im hieu qu i dupe chon 1,1 m 
dijngde tinh to in . 

Cich xiy dung md hinh b i i to in v l cic d i lu k i ln 
b i ln trong md hinh sd nhu Hinh 2.2 vd 2.3. 

Thdng qua cac k i t qu i tinh to in tir cie ehilu d iy dat 
y lu khie nhau, xiy dUng moi quan h i giCra thdi gian ed 
k i t {t) vdi chilu diy nen dat y l u xd ly (H) v i dd cd k i t (U). 

5.2. Kit qui tfnh toln 
Quan he gida dp ed k i t v i thdi gian khi chi lu dly 

n l n dat y lu xCr ly l l n lupt l i 10,15, 20,25, 30m dupe th i 
h i ln d Hinh 5.1. 

Hinh 5.1: Quan h$ giua do dkit vi thdi gian 
Kit qu i tir Hinh 5.1 eho thiy, dp ed k i t v i thdi gian 

ed k i t cua dat yeu phu thude v io chilu day n ln d i t y lu 
xir ly. Chilu d iy nen dat y l u d n g Idn thi thdi gian ed k i t 
d n g dai. 

5.3. Xiy dUng m6i quan h i giuTa thdi gian cd kit 
(t) vdi chieu dly nln tf^t yeu (h) v l tfo co ki t (U) 

Jii k i t qu i dp cd k i t tinh to in v l thdi gian Cfng vdi 
cic chilu day nen dat y lu khac nhau dupc t h i hi ln d 
Bdng 5. T.TIIn hinh x iy dUng mdi quan h i giCra thdi gian 
ed k i t (t) vdi chieu day nen dat y lu (H) v i dp ed k i t (U). 

Bing 5.1. Dp cikit vi thdi gian ung vdi cic chieu diy dit yiu 
cao tde Di Ning - Quing Ngii 

Loai ait yiu 

Chi£u d i y 
yeu xiJT 1 

ThMglan 
a4dat% 

(ng iy l 

n4n d i t 

80% 

85% 

90% 

95% 

Cao t6c D i N&ng - Q u i n g N g i i 

10 

37,17 

57.8 

S4,82 

143,47 

15 

49.73 

73,88 

107,38 

155.39 

20 

58,43 

85.55 

143,9 

174.63 

25 

65,7 

95.85 

149,48 

187,77 

30 

73.75 

107,23 

155.31 

302.35 

Quan he gii^a thdi gian cd k i t (t) vdi chilu day n ln 
dat y lu (H) va do co k i t (U) duac t h i hi^n d Hinh 5.2. 

HInh 5.2: Quan h$ gida thdi gian dkit vdi chiiu day nin nSt 
yiu vidd dkit ' 
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Ghi chu: t ^ t^,, t ^ t^ I I thdi gian (t) de dat dUOe dp 
cd k i t tuong dng 80%, 85%, 90%, 95%. 

Kit qu i tirHJ/i/j 5.2 eho thay, mdi quan he giCra thdi 
gian ed k i t v<SN ehilu d ly n ln dat y lu v i dp ed k i t khi xd 
ly n ln b ing phuong phip e6 k i t chin khdng. Mdi quan 
h | niy dupe b i lu d i in thdng qua eie phuang trinh t̂ ^ 
d in t dng vdi ehilu d iy n ln dat y lu xd ly td 10 m 6en 
30 m v i dd cd k i t tif 80% d in 95%. 

6 . K ^ L U A N 

- OUa ra duoc trinh tu xiy dung md hinh tinh eho 
bi i to in cd k i t chin khdng b ing sU k i t hpp hai md-dun 
SEEP/W v i SIGMA/W ciia phin mIm Geostudio 2012; 

- Xiy dung dupe cic phUPng trinh t̂ ,̂ t , t̂ ^̂  t , j ve 
mdi quan h | glCra thdi gian cd k i t (t) vdi chieu d iy n l n 
d i t y lu (H)vl d i e d k i t (U); 

- Dua vio eie phuong trinh t̂ ,̂ t^,, t ^ t,, dUa ra dupe 
eie dy doln v l thdi gian c6 kit , dd c6 k i t khi xd ly n i n 
bing phuong phip cd k i t chin khdng vdi eic chilu d iy 
n ln d i t y lu xif ly khic nhau tir 10 m d i n 30 m, dng vdi 
lo^i ble tham, khoing eieh bae th im v l d p t l i trong 
gia t i i xic djnh trudc. 

- Cd the sif dung phuang ph ip phin td hCru han de 
md hinh d c cdng trinh diing bae tham k i t hop vdi I p 
luc chin khdng d l gia cd n ln dat yeu. 
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