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Tém tit: Bai viét trinh bay viéc s dung phwong phap phan tir hitu han thong qua phdn mém
Plaxis dé mé hinh héa cong tdc xu ly nén dit yéu bang cong nghé co két chan khong. Phwong dn mo
phong c6 xét dén cdc yéu to: Quy déi bai todn doi xirng truc thanh bai todn phdng, ving danh hwéng
va vung xdo tron xung quanh bdc tham, cach thire dp tdi chan khong. Cong trinh dap dung trong phan
tich la tuyén dwong N1 thudc khu do thi méi Thii Thiém, quén 2, Thanh phé Ho Chi Minh (TP HCM).

Tir khéa: Co két chan khong, dp liwc chin khéng, Plaxis, bac tham, Thii Thiém.

Chi 56 phin logi: 2.4

Abstract: This paper presents a study on a method for modeling of vacuum consolidation using

Plaxis software.

In this method, we take into account some problems such as conversion of

axisymmetric model into plane strain, transition zone and smear zone around prefabricated vertical
drains, application of vaccum pressure. The construction is used to model and evaluate is N1 road in
Thu Thiem new urban area, district 2, Ho Chi Minh city.

Key words: Vaccum consolidation, vacuum pressure, Plaxis, prefabricated vertical drains, Thu

Thiem
Classification number: 2.4

1. Gigi thiéu

Cong nghé cb két chan khong (Vacuum
consolidation method — VCM) dugc ap dung
lan dau tién & Viét Nam tai cum cong trinh
khi - dién - dam Ca Mau vao nam 2006 boi
nha thau VINCI CSB (Phap) va nam 2008,
cong ty Co6 phan Ky thuat Nén moéng va
cong trinh ngam FECON 1la don vi d4u tién
cua Viét Nam ap dung thanh cong cong nghé
nay tai du¢ 4&n Nha mdy Nhiét dién Nhon
Trach 2. Viéc tu chu duoc cong ngh¢ nay da
gitp giai quyét dang ké bai toan gia thanh.
Sau d6 thi cong nghé¢ VCM tiép tuc duogc
g dung c6 hiéu qua voi nhiéu dy an trong
diém khéc.

Cong tac md hinh hoéa cong nghé cb két
chan khong bang phan mém Plaxis (Plaxis
B.V - Ha Lan) da duoc thuc hién trong
nhiéu nghién ciru khac nhau trude do vi day
12 phan mém dia k¥ thudt phd bién nhat tai
Viét Nam, c6 nhiéu wu diém, dic biét la
cung cp phan tir “drain” chuyén dung cho
mo phong bac thdm (prefabricated vertical
drains — PVDs). Tuy nhién phian mém nay
cling c6 nhuogc diém 1a hién chua thé mo

hinh hoa 4p luc chan khong mot cach chinh
xéc, cac k¥ su hién nay van phai “tiy co img
bién” trong cong tac nay. Céac bién phap
thuong dugc ap dung bao gdbm:

- Quy d6i 4p luc chan khdng thanh tai
dip twong duong. Phuong phap nay don
gian nhung khong phan anh dung chuyén vi
ngang va trang thai wng suat trong khéi nén
gia co;

-Ha muyc nuwdc ngam trong pham vi
bom hut chan khong. Phuong phap nay phan
anh dung dugc chuyén vi ngang cia nén
nhung mo ta khdng chinh xac trang thai ung
suat, dac biét 1a sy phan bd ap luc nudc 16
rong du.

Ngoai ra do tinh phirc tap trong thi cong
ciia cong nghé, tinh twong ddi trong chinh
xac cua viéc mo hinh hoéa nén co nhiéu yéu
t6 khac nita cung can xét dén nhu: Ap dung
md hinh phang 2D cho thyc thé khong gian
3 chiéu, pham vi 4nh hudng cta bic thim
trong viéc thu gom nudc, sy x4o tron déat do
thiét bi cam bac thim 4n xuyén vao nén...

Vi vay trong ndi dung nghién cuu, tac
gia xay dung mdt phuong phap mo hinh hoa
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cong nghe VCM bang phan mém Plaxis sao
cho co ’thé phén’ anh duqq chuyén vi ’VE‘I su
phén b6 mg suat trong nén co xet dén cac
y€u to anh hudng néu trén.

2. Pic diém cong trinh nghién ciru

Khu d@6 thi méi Tha Thiém toa lac bén
bo Dong song Sai Gon thuoe Quan 2, TP
HCM, véi tong dién tich 657 ha. Tuyén
duong N1 dugc quy hoach la duong truc
chinh cua phan khu VI, khu d6 thi méi Thu
Thiém.

2.1 Pia ting khu vue xidy dung nhu
sau

Muyc nudce ngam on dinh ¢ cao d¢ +0.8m.

Lép san lap: Cat lan bui sét, xam
225m vang, xam den, trang théi roi.

Lap 2a: Sét déo cao, xam den, doi

cho lan hiru co mau xdm xanh,
132m o

trang théi chay.

Lép 3b: Sét déo cao lan cat, x4m
97m xanh, xam vang. trang thdi déo
Lép tk: Thau kinh cat pha bui sét.
38m jnau do, trang thai déo.
Lép 3c: Sét déo cao lan cit, xam
xanh, xdm vang, trang thai nia
cing

Hinh 1. Hinh danh céc 16p dat khu viee die dn [1].

Bdng 1. Théng s6 cia cdc 1op dat [1].

Théng sb Lép dit
2a 3b tk 3c
Dung trong, y (KN/m?) 14.74 19.14 19.19 19.50
bo am, w
o 81.12 30.21 23.04 26.66
Ty trong hat, A 2.598 2.691 2.671 2.696
Gi6i han chiy 60.83 52,57 24.40 52.48
WL (%)
Gi6i han déo 29.41 20.87 17.50 20.98
Wp (%)
Luc dinh, ¢
) 6.94 35.34 4.85 45.00
(oc no1 ma st 4021’ 15°2° 273’ 16°1°
0 (°)
Mb dun TBD
E, (%) 293 5397 5507 6747
Hé s6 thim " 3 4 "
7.89%10 0.80%10 5.48*10 0.70*10
k (cm/s)

2.2 Quy md, dic diém tuyén dwong N1

Tuyén dudng N1 ¢6 cac thong sb ki thuat nhu sau:
Bing 2. Quy mé va dic diém tuyén N1 [2].

Loai duong phd Puong d6 thi
Van tdc thiét ké Vi = 60km/h
Chiéu dai 580.14m

Mo dun dan hoi tiéu chuan

Eyc > 173MPa

Mit cit ngang dién hinh

26.6

Mat duong

Cép cao Al
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Bing 3. Thong s6 ky thudt phwong dn xir Iy nén [2].

Théng sb Pon vi Két qua
Bé rong xtr 1y nén m 26.6
Dién tich xir Iy nén m? 6032.08
Chicu sdu m 13.2
Xt Iy nén
Chiéu dai bic thim m 16.1
Mit bang bb tri Luéi 6 vuon
béc thdm &
Khoang céach
Lo m 11
bac tham
Chicu cao m 0.927
tai dap gia tai
rCh1’eu (faor m 2913
16p cat bu lun
Do dbc mai taluy 1/m 1.0

Mot s6 thong sb ki thuat khac: [3]

- Béc thim dugc sir dung trong du an 12
loai FCM - A5;

- Kich thuéc kiém cim bAc loai mat cit
chtr nhat: 120*60*10mm;

- Bién phép gia tai két hop phuong phap
bom hut chén khong c6 mang kin khi voi
dap dat. Ap luc chan khong: 70+-90kPa. Tai
chan khong nay ludn dugc duy tri trong suot
qua trinh xtr Iy nén la 272 ngay, tir 1/3/2016
den 28/12/2016;

- St dung 2 lop vai dia ky thuat loali
khéng dét ART25 dé bao vé mang chan
khéng, bao gom mot 16p bén dudi va mot
I6p bén trén mang;

- Céc thiét bi quan trac bao gom: Ban do
ln mat, thiet bi do ap chén khong (vi tri %2
chieu dai bac), dong ho do ap Iyc chan
khong ngay dusi mang kin khi, coc go do
chuyén vi ngang trén mat.

3. Phuwong phap mé hinh héa bing
Plaxis

3.1 Quy doi bai todn dbi ximg truc
thanh bai toan phang

Mb hinh 1am viéc cua béc thim dugc
xem nhu mé hinh déi xing truc
(Axisymmetry) nhu thé hién tai hinh 2a.
Trong d6 vung anh huong cua bac tham la
mot hinh tru tron c6 béln kNinh R véi bac tham
la trung tdm. Nudc 10 rong trong pham vi

hinh try tron nay s& tap trung vé bac tham
thoét ra khoi nén.

Dang md hinh dugc sir dung 1a mé hinh
bai toan phing Plane Strain. Vi vy can
chuyén ddi cac thong s ciia bac thim tir so
d6 dbi xtmg truc sang so do bai toan phing
tuong duong. Céach thirc chuyén d6i duoc
thé hi¢n nhu hinh 2.

Drain

Smear zone

(b)

Hinh 2. So' @6 chuyén doi tir bai todn doi xiing truc

sang bai todn phdng.
3.2 Vung anh hwéng
Vung anh huong dang tru tron c6 ban
kinh R (duwong kinh D) trong bai toan ddi
xtng truc duoc quy ddi thanh dang phang c6
bé rong 2B. Theo Indraratna va cac dong sy
(2012): [4]
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Knps  067.(n-1)%/n’ 1)
k.. [In(n)—0,75]

h,ax

Voi:

Kn,ps : HE s6 thAm ngang trong so d6 bai
toan phang trong vung anh hudong va nam
ngoai vung xao tron;

Knax: HE s6 tham ngang trong so d6 bai
toan do6i xtmg truc trong vung anh huong va
nam ngoai vung xao tron;

n: T}} Sé D/dw.

3.3 Kich thuéc vung xao tron

Theo nghién ctru cua D.T Bergado va
cac dong su (1991) thi nghiém trén khdi dap
quy mé thyc: Toc do co két ctia nén thi cong
xtr Iy bang can c6 tiét dién nho hon s& nhanh
hon nén thi cong bang can c6 tiét dién 16n vi
vung xao tron nho hon. [5]

Theo hinh 2, rs va bs lan luot 1a ban
kinh ving xdo trén xung quanh bac thAm
trong so d6 ddi ximg truc va so do bai toan
phang. Theo Jamiolkowski (1981): [5]

_(25+3,0)
s 2 'dm (2)

dm: Puong kinh twong dwong cta cin
Xuyén.

Anh huéng 16n nhit cta sy xao tron 1a
hé s6 thim K’ ciia dat nén bi thay d6i. Theo
Bergado va cac dong su (1991): Duya trén thi
nghiém trong phong véi cac mau kich thudc
16n: ty s6 kn/K’n thay d6i tr 1.5 dén 2.0;
trung binh 1a 1.75. [6]

3.4 MO0 hinh tai chan khéng

Mo hinh 4p lyc chan khéng bang phan
tir tai phan bo. Tai chan khong c6 thé chia
thanh hai phan:

- Tai theo phuong thang dtng: Vi tri dat
tai tai mat phang bé tri mang kin khi. Gia tri
tai trong lay theo mic trung binh 12 80kPa.

- Tai trong theo phuong ngang: vi tri dat
tai 1a bién ngoai cua viing anh hudng cua bac
thAm ngoai cung. Tai trong phan bd dang
hinh thang véi gia tri 16n nhat 12 80kPa tai vi
tri mang kin khi. Tai vi tri % chiéu dai bic
tham, tai trong la 65kPa, tuong ing véi gia
tri trung binh tur thiét bi quan trac. Néu gia
thiét su suy giam ap lyc chan khong 1a tuyén

tinh theo chiéu sau thi gia tri 4p luc chan
khong tai day vung xur Iy nén 1a 50kPa.

Hinh 3. Phuong thirc ap tdi
chén khong.

| Dip lin 6. 0,24m |
=

v Pig lin 3:0,25m
%—— pig lin 2. 0,45

L T T T T T S ) € Piglink1lom

|
.I. ' " ' L "

Hinh 4. M6 hinh % mt cdt ngang xir Iy
nén tuyén NI.

Hinh 5. Hinh dnh phan bé dp liec nwde 16 rong thing
du trong nén sau khi cong tac bom hit chan khong
dat gia tri on dinh 80kPa.

3.5 M0 hinh tai dat dip

Cong tac dép dat gia tai va bu lun dugc
chia thanh nhiéu 1an (6 lan) trong qua trinh
xir Iy nén nham tranh phé hoai nén. Viéc mo
phong s& dién ta lai toan bd qua trinh nay
bang cac khdi dip tuong tmg véi thuc té,
xem hinh 4.

4. Két qua tinh toan
Hinh 5 thé hién su phan b ap lyc nudc
16 rong du trong nén sau 35 ngay bom hut
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chan khéng, trude khi tién hanh ddp dat 1an
1. C6 thé nhan thay ap lyc nudc du phat sinh
trong nén bén dudi mang kin khi va bi ¢6 1ap
trong pham vi xar ly. Didu nay ching to
phuong phap mé phong the hién dugc mot
vu diém cia cong ngh¢ cb két chan khong 1a
it anh huong dén cong trinh xung quanh.

Hon nita, tai vi tri xung quanh sat ngay
bac tham, ap lyc nudc du bi tiéu tan trong
khi tai khu vuc xa hon (gita hai bic thim),
ap luc nay it bi suy giam hon. Dong thoi tai
ving nén bén dudi chiéu sau cim bac, ap luc
nude du 1a 16n nhit vi rat kho dé tiéu tan.
Diéu nay phu hop véi 1y thuyét cb két va
thuc té do dac hién truong. Pay la vu diém
16n nhét ctia phan tir mé hinh hoa bac tham
“Drain” do phdn mém Plaxis cung cap.

Két qua tinh todn d¢ lan cua vi tri tim
nén dip so voi két qua quan tric dugc thé
hién nhu hinh 6.

Két qui phin
tich

B lin [m)

i Ket qua quan

a5 | tricsspas |
! W P S L

Hinh 6. Biéu d6 B¢ lin — Thoi gian vi tri tim nén.

Theo bang 2, két qua tinh toan co sy
chénh léch déng ké v6i quan tric trong giai
doan dau (khoang 50 ngay) clia cong tac xur
ly nén. Tuy nhién thoi gian xir Iy nén cang
dai thi mrc chénh léch cang thu hep, trung
binh khoang 6.5%. Va khi két thuc cong tac
xtr 1y nén thi chénh léch ciing khong dang
ké: 10.61%.

Bdng 2. So sanh d¢ lun tai tim nén dcfp.

Thoi diém D6 lun E171]13n trac P§ Itin phan tich Phan t;‘f‘ll;ll chénh
(ngay) i) (m) %)
0 0.000 0.000 -

16 0.869 0.586 -32.57
51 1.426 1.084 -23.98
52 1.438 1.151 -19.96
117 1.849 1.650 -10.76
118 1.851 1.708 -7.73
121 1.866 1.730 -7.29
122 1.868 1.763 -5.62
132 1911 1.822 -4.66
133 1917 1.906 -0.57
145 1.967 1.987 1.017
146 1.969 2114 7.36
164 2.087 2.257 8.15
165 2114 2.287 8.18
272 2.422 2.679 10.61

Két qua tinh toan 1un ciia vi tri vai nén dip so voi quan tric duoc thé hién nhu hinh 7.

Theri gian {ngay)

] 50 100

Két qui quan
trac SSP-3-6

5

150 00 250 300

Két qui phin
tich

Kél qui quan
tric SSP-34

Hinh 7. Biéu d6 ¢ lin — Thoi gian tqi vi tri vai nén dcfp

(vi tri ban do SSP 3-4 va SSP 3-6 tirong iing véi bén trdi va bén phdi nén ddp).
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Bing 3. So sanh d hin tai vai nén ddp véi ban do SSP 3-4 (bén trai) va SSP 3-6 (bén phai)

Théi diém SSP3-4 SSP3-6 Phan tich Che”hb'f’rfg trung

(ngay) (m) (m) (m) (%)
0 0.000 0.000 0.000 -
16 0.683 0.800 0.408 ~44.63
51 1174 1.290 0.790 -35.74
52 1.191 1.307 0.861 -30.92
117 1618 1.679 1.295 21.42
118 1.602 1.694 1.337 -18.81
121 1.620 1.980 1.356 2391
122 1.624 1.990 1.384 -22.62
132 1.634 1.756 1.448 -14.46
133 1.642 1.762 1507 11.35
145 1.700 1.809 1505 -9.01
146 1.705 1.817 1.684 -4.28
164 1.854 1.928 1.836 .87
165 - 1.940 1.858 -4.23
272 2.165 2.195 2.266 3.95

Sau 146 ngay, sai s6 gan nhu khong
dang ké. Sau 272 sai s0 chi khang 4%.
_ Hinh 8 thé hién chuyén vi ngang cua
nen dat tai thoi diém sau khi ket thic cong
tac xur ly néen.

Harizantal displacements (Ux)
Exlieme Ux -579.33*10 3 m

Hinh 8. Chuyén vi ngang ciia nén sau khi xir Iy nén.
Khu vuc nén dip va nén dit trong pham
vi anh hudng cua lyc hut chan khong cé xu
huong dich chuyén ngang vao phia trong.
Khéi dat nim ngoai pham vi anh hudng ciia
Iic hit s& c¢6 xu huéng chuyén dich ra ngoai.

Chuyén vi theo hinh 8 la twong doi phu hop
v6i sy dich chuyén cia nén thuc té, tuy
nhién khong phan anh hoan toan chinh xéc.

5. Két ludn

Tt ndi dung nghién ctru nhu trén tac gia
dua ra két ludn vé phuong phap mo phdng
nhu sau:

- Co xét dén cac y‘é'u t6 dac trung cua
cong ngh¢ xu ly nén bang bac tham: Ving
anh huong cua bac tham, vung xao tron khi
cam bac;

- Vigc st dung phan tir “Drain” duoc
cung cip boi phan mém Plaxis c6 thé _phan
anh dugc sy phan bd ung suat trong nén xir
ly bac thim:

- Phuong phap ap tdi chan khong phan
anh dugc cac ddc trung cua cong nghé €6 két
chan khdng: Vang nén xtr Iy gan nhu bi cd
lap nén it anh huong dén cdng trinh xung
quanh, ap lyc chan khong bi suy giam theo
chieu sau, chuyén vi ngang cua vung xu ly
dich chuyén vao phia trung tam;

- D6 1Un tai vi tri tim nén dap do phan
tich ke tir sau 50 ngay c6 muc chénh léch so
véi quan trac khoang 6.5%.

- Do 1Un tai vi tri vai nén ddp do phéan
tich ke tir sau 145 ngay c6 muc chénh léch
so voi quan trac khoang 3+4.6%U
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