PHAN TICH ANH HUONG CUA BAC THAM LY TUONG VA BAC THAM
KHONG LY TUONG TRONG MO PHONG XU LY NEN BANG PHUONG
PHAP HUT CHAN KHONG KET HQP VOI BAC THAM

Lé B4 Vinh'

Tém tat: Bai viét giGi thleu cdc phan tich vé cach mé phong phwong phap hut chdn khéng két hop
véi bac tham dé xir Iy nén ddt yéu. Cach phan tich mé phong bdc zham ly twong va khong ly twong
da dwoc thuc hién voi 2 cong trinh thuc té. Cdc két qua thu dwoc vé dg lin, chuyén vi ngang, dp luc
nuoc. 16 rong thang duw trong nén da dwoc so sanh, doi chiéu véi cdc két qua quan trdc thue té. Do
dé can tiy theo diéu kién cong nghé bom it chan khéng ciing nhw kinh nghiém ciia nha thau thi
cong dé cé thé xdac dinh cach mé phong bac tham cho hop 1y nhdt dé thiét ké tinh toan di tinh d¢
lin cudi cing ciing nhir xem xét cdc vng xir ciia nén dat mot cach chinh xdc.

T khoa: phuong phap hat chan khong, bac thdm 1y tudng, bic tham khong 1y tuong, do lun,

chuyén vi ngang, 4p luc nude 16 rong thing du.

1. PAT VAN PE

Khi ng dung phan mém Geostudio dé mé
phong phuong phap xir 1y nén bang hut chin
khong két hop véi cac bac thim di cho ra cac két
qua phan tich tuong d6i chinh xdc voi cdc s0 liéu
quan tric tai cong truong xu Iy nén cho nén dat sét
yéu day & ving bién Ariake, Nhat Ban [5], [6].
Tuy nhién, can luu y dén cach md phong cac béc
tham trong phuong phap nay vi n6 anh huong rét
nhiéu dén cac két qua tinh toan, mé phong,

Khi 4ap lyc hit chan khong tac dung 1én nén
thi ap lyc nuéce 16 rong 4m trong bac thim s&
bang voi ap luc bom trong diéu kién 1y tudng,
tuy nhién trong thuc t& do cong nghé bom hay
chat luong bac thdm khong dam bao, ap luc
nude 16 rdng trong bac thim cé gia tri thay doi
giam déan theo chiéu dai bac thim. Cho nén viéc
lwa chon phuong an sit dung mo hinh bac tham
ly tuong va khong 1y tuong rit quan trong trong
mo phong dé thiét ké tinh toan dy tinh do lun

cudi cung ciing nhu xem xét cac ing xir ctia nén
d4t mot cach chinh x4c.

2. PHAN TiCH ANH HUONG CUA BAC
THAM LY TUONG VA BAC THAM
KHONG LY TUONG TRONG MO PHONG
XU LY NEN BANG PHUONG PHAP HUT
CHAN KHONG KET HQP VOI BAC THAM

2.1 Giéi thi¢u cong trinh 1

Ving dat ven bién Ariake, Nhat Ban nbi tiéng
v6i dia chat co 10p dat sét yéu day, cong tac thuc
nghiém da thyc hién phuong phap xt Iy hit chan
khong két hop bac thim voi chiéu dai bic 27m.
Hieu qua cua phuo’ng phap nay cho ving dat sét
yéu day da duoc kiém chiing théng qua cac két
qua quan tric sudt qua trinh xtr ly nén.

2.1.1 Piéu kién dat nén

O mit nén c6 mot 16p dat mong bi kho cung
do thoi tiét. Ké dén la témg dat nao vét xen 15n
10‘p cat, dudi cung 1a ting dat sét bién Ariake rat
mém yéu va day.

Bang 1. Cac thong s6 mé hinh ciia dat nén Ariake diung trong cac tinh toan.

Lép dt Chiéuday | Hésd | Poam | Hésdthdm | Chisdé | Dung tror31g y | Hé 5O
(m) v W(%) Ky (em/s) | nén C, (KN/m”) rong e
Dit phu 0,6 0,3 30 1,00E-03 18 1
DPat nao vét | 34 0,37 75 1,20E-06 0,65 15,5 2
Cat 1,0 0,3 40 1,00E-03 18,5 1
DPat nao vét 2 1,6 0,37 75 1,20E-06 0,75 15,5 1,9
Cat 2 0,3 40 1,00E-03 18,5 1
Sét bién 1 4 0,38 85 9,00E-07 0,75 15,5 2,2
Sét bién 2 14,2 0,38 85 9,00E-07 0,8 15 2,25
Sét bién 3 // 0,4 85 1,00E-06 1,2 14,5 2,7

! Khoa Ky thuat Xay dung - Truong Pai hoc Bach khoa
Tp. HCM - Email: lebavinh@yahoo.com

2.1.2 Théng s6 bac tham
Bic thdm dugc thi cong trong vung dat dién
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tich (20 x 20)m’, bic tham c6 chiéu dai 27m
cdm sau vao 16p dat sét yéu, ludi bac tham hinh
vudng véi khoang cach cac bac thim 1a 0,8m,
bé rong béc 1 10cm, va chiéu day 1a 4mm.

2.1.3 Ap lwc hit chan khéng

Ap luc & may bom dugc duy tri & mic -
80KN/m’ tuy nhién két qua do 4p luc chan
khong dudi mang kin khi ban dau chi co -
40kN/m” trong 15 ngay, sau d6 méi ting dan 1én
-60kN/m” trong 20 ngay sau d6, nhu vy thit
thoat 25%.

2.2 Phan tich mdé phéng bac thim ly
tuwdéng va khong ly tuéng

Theo 1y thuyét khi 4p luc hat chan khong tac
dung, ap luc nudc 16 rdng thing du trong bac
thim s& khong thay dbi sudt chiéu dai bac thim
[3]. Nhung tuy theo 4p dung cong ngh¢ thi cong
hién dai hay khong s& c6 anh hudng dén tinh
hiéu qua cua bom hut chan khong thong qua ap
luc nude 16 rdng thing du trong bac tham.
Thong thuong ap luc hat trong bic thim s&
giam dan theo chidu dai bic thim, tuy nhién
cling c6 trudng hop cong nghé thi cong tét, bac
tham t6t thi ap lyc hit hau nhu khong thay doi
su6t chidu dai bac thim.

Ap lvc bom 60kn/m2
< bé réng 10m

Béc thim

1y tudng I

Chiéu dai bac 15m

Do d6, xem xét phan tich tinh hiéu qua cua
viéc hut chan khong bang cach mé phong cho 2
truong hop: bac thdm 1y twdng tuong ing voi ap
lyc hut trong bac tham khong ddi, va bac thim
khong 1y tuéng véi ap luc hut thay doi theo
chiéu dai bac tham.

St dung chuong trinh Geostudio dé mé
phéng, phan tich. M6 hinh phéan tich sit dung
cac thong s6 nhu trén cua 16p dat sét bién yéu
xem nhu dong nhit mo phong cac trudng hop
bac thdm vé6i chiéu dai bac thdm 15m, khoang
cach bac thim 1m, ap luc hut chan khong la
60KN/m?, thoi gian gia tai 200 ngay dam bao
dat nén cb két hoan toan. Ap lyc chan khong
dugc mo phong bang cach khai bao ap luc nudc
16 réng 4m trén bé mit cho két qua ting xir trong
nén ding hon viéc quy tai twong duong cua ap
luc chan khong gan 1én miat nén [2]. Khi mo
phéng theo mé hinh 2D str dung cong thirc quy
d6i hé sb thAm cua Indraratna [1],[7] tir mé hinh
dbi xtmg truc 3D sang 2D.

2.2.1 Truong hop bdc tham Iy twong

Mo phong bac thim 1y tuong bang cach gan
bién ap lyc nudc 16 rdng am bang ap luc bom
cho cac line bac thAm nhu hinh 1.
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Hinh 1: Mé hinh mé phéng béc tham Iy tiwong
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Hinh 2: Két qua mé phong bac tham ly twong Hinh 3: Biéu do dp liwc nuéce 16 rong thang duw

Két qua md phong béac thdm 1y twong cho do trong bac tham 1y twong
Ion 13 -1 m. Trén biéu db ap huc nude 16 rdng thing 2.2.2 Truwong hop bdc tham khéng Iy twéng
du trong bac thdm do 4p luc bom tao ra co gia tri M6 phong bic tham khong 1y tuéng bang
khéng ddi sudt chiéu dai bac thim -59kN/m’. céch khai bao vat liéu c6 hé sé thAm cao.

Ap lwc bom 60kn/m2
bé réng 10m

Béc thim
khong ly

tudng

Chiéu dai bac 15m
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Hinh 4: M6 hinh mé phéng bac tham khéng Iy tuong
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Hinh 5: Két quda mé phéng bdc tham
khong ly tuong

Két qua truong hop md phong biac tham
khong 1y tuong cho do 1un 1 -0,794 m giam gan
20% so voi bac tham 1y twong (-1m). Trén hinh
6, biéu do ap luc nudc 16 réng thing du trong
bac tham do ap luc bom hiit tao ra cé gia tri thay
dbi tir -59kN/m* giam dan xudng dudi miii bic
thdm 1a -40kN/m’, giam gin 30% so véi bic
tham ly tuong.

Ap lwc nwée 16 réng trong bac thim
khong ly twéng

Ap lwc nwéc 16 rong (kPa)

P
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&u sau (m)
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Hinh 6: Biéu do ap luc nwée 16 réng thing duw
trong bdc tham khéng Iy tuong

* Nhdn xét:

Qua két qua mo phong ctia 2 truong hop trén
cho thay két qua mo phong khac nhau rat nhiéu,
do6 lan thay doi gan 20%, ap luc hat chan khong
thay doi tir trén xudng dudi miii bic thim gan
30%. Do do viéc lya chon phuong 4an mo phong
bac tham 1y tuong hay khong 1y tudng rat quan
trong dé du tinh d6 lun ciing nhu cac tmg xir
trong dat nén mot cach chinh xac.

2.3 Gioi thiéu cong trinh 2

2.3.1 Bdc diém cong trinh

Cong trinh thudc khu dan cu phia Nam dai 16
Dong Tay (goi tit 1a Khu II) trong Khu d6 thi
moi Tha Thiém tai phuong An Loi Pong, quan
2, thanh phé Hb Chi Minh.

Dbi tuong xur ly 1a duong ndi bo véi bé rong
nén duong 1a 18m, thudc khu dan cu trong khu
do6 thi méi Thu Thiém.

2.3.2 Piéu kién dat nén

Pia chat khu vyc xdy dung cong trinh co
chiéu day 16p dat yéu thay doi tir 15m dén 20m,
bao gdm cac 16p dat véi cac thong sb duge trinh
bay trong bang 2.

2.3.3 Bdc tham va ap lyc gia tdi

- Chiéu dai bic thAm 15m, bic duoc cim
theo so dd hinh vudng, khoang cach giita cac
bac 1a 1.2m. Bic tham duoc thi cong trong ving
dat nén duong, bé rong bac 1a 10cm, va chiéu
day la 4mm.

- Sau khi lap dat cac thiét bi quan trac tién
hanh hut chan khong, sau 10 ngay chay thir da
dat duoc cong suat hit chan khong yéu cau la
80KPa, két qua nay duoc lay theo sb liéu do ap
suat chan khong tai vi tri gitra mat dat va 16p cat
thoat nudc. Sau thoi gian 70 ngay sau khi hut
tién hanh dap dat bu lun, tong chiéu cao dép 1a
2.74m va sau 205 ngay thi cong két thuc dap bu
lan, trinh ty dap bu lun dugc thé hién nhu so d6
6 hinh 7.
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Bang 2. Cac thong s6 md hinh ciia dit nén Thi Thiém dung trong céc tinh toan.
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Hinh 7: Biéu do dap dat gia tdi

2.4 Két qua mé phéng cho cong trinh 2
2.4.1 Két qua phan tich lin
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Hinh 8: Két qua chuyén vi ciia mé hinh hiit
chdn khong

Két thuc thoi gian xir 1y, d6 1an tai thoi diém
ngay thir 200, tai vi tri tim nén dp trong mo
phong 13 2.1m, trong quan tric 1 2.01m [4].

Quan sat biéu d6 lin theo quan tric va theo
mo phong nhu biéu d6 dudi dy ta thdy rang &
thoi gian 70 ngay dau khi chua dép tai bu lun,

Lop it | PO 4m | Hésdthdm | Chisé | Chisd Pe tg‘;‘;gy Hé s6
0 . 5 2 C X

W(%) Ky (cm/s) nén C, n6 Cs | (KG/em?) (KN /m3) rong e

la 82,9 1,72E-08 0,987 0,116 0,56 14,94 2,199

1b 70,6 1,67E-08 0,788 0,108 0,64 15,52 1,876

2a 51,6 1,10E-08 0,393 0,039 0,71 16,60 1,410

2b 52,7 1,19E-08 0,408 0,044 0,74 16,53 1,442

3a 41,0 7,60E-09 0,200 0,023 0,86 17,51 1,152

3b 36,7 7,30E-09 0,175 0,018 0,81 17,90 1,040
3 duong lun trong quan tric ddc hon so véi méd
. [ | phong (nghia la trong thyc t€ lun nhi€u hon so

véi mo6 phong). Tuy nhién sau 100 ngay trd di,
hai dudng ltin nay c6 xu hudéng ting giéng nhau,
tiém can véi nhau o thoi gian két thic xir 1y hut
chan khong.
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Hinh 9: Biéu do hin theo mé phéng va quan trac
tai vi tri tim nén ddp

2.4.2 Két qua chuyén vi ngang

— Theo mé phong tai diém mép nén xir 1y,
tai thoi diém 200 ngay, chuyén vi ngang cé gia
tri 1a 0.39m.

— Theo quan tric, tai thoi diém 200 ngay
chuyén vi ngang 12 0.31m.

— Tai thoi diém 70 ngay khi bat dau dap bu
lan, chuyén vi ngang khong con xu hudng ting
tuyén tinh nhu thoi gian trude d6, nguyén nhan
1a do hut chan khong gay ra chuyén vi ngang vé
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phia tim dudng, trong khi tai trong dip do bu
lan gay chuyén vi ngang theo huéng nguoc lai.
Vi thé tir ngay thir 70 tro di, tai thoi diém co dap
bu lan gia tri chuyén vi ngang thé hién dudng
gay khuic nhu trén hinh 10.

0

01

X-Displacement (m)

03T

04 ) I ) ) I

Time (days)

Hinh 10. Chuyén vi ngang tai diém mép nén
xit Iy tai thoi diém 200 ngay theo mé phong

— So sanh xu hudng chuyén vi ngang cia hai
biéu d6 mo phong va quan tric trén hinh 11, ta
thdy rang:

e Trén biéu d6: tir 0-7m chuyén vi ngang cé
xu hudng tang manh theo thoi gian , tor 7-15m
chuyén vi ngang c6 xu hudng ting it hon.

e Theo quan tric, tai chiéu sau 15m, biéu do
quan trac chuyén vi ngang c6 chiéu hudng tat
dan. Trong khi d6 trong biéu d6 mo phong,
chuyén vi ngang con xay ra dén hét chiéu dai
bac thim 15m.

e Tai thoi diém 50 ngay, va 130 ngay két qua
chuyén vi ngang theo mé hinh 16n gan gip doi
s0 v6i quan tric.

— Nhiing khéc biét trén c6 thé hiéu 1a do thuc
té tic dung hat chan khong giam dan theo chiéu
siu bic thim, tuy nhién trong mo phong bic
thim 14 1y tuong nén d6 16n chuyén vi ngang
cling nhu chiéu sau tit lun trong md phong co
gi4 tri 16n hon trong thuc té.

— Nhu trén hinh 12, ta thay chuyén vi ngang
16n nhit 1 -0.47m, xuat hién tai bién khu xur Iy
¢6 vi tri x = 11.5m, va c6 xu huéng chuyén vi
vao phia trong nén dip.
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Hinh 11. Két qua mé phong va quan trac
chuyén vi ngang tai thoi diém 50, 130 va
200 ngay, ¢ vi tri mép nén xir Iy

X displacement
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Hinh 12. Chuyén vi ngang ciia cdc diém trén
mat dat

Chuyén vi vao phia trong nén dap nay do tac
dung ctia hut chan khong gay ra hiéu tng cd két
dang hudéng, su gia ting ung suit theo phuong
dung bang su gia ting (mg suat phuong ngang.
Khi tang tai, trong phuong phap dap dat gia tai
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thong thuong, 10 trinh Gng suit tién dan dén
duong pha hoai, giy ra chuyén vi ngang theo
hudng ra ngoai nén dap, gy mat on dinh nén
ddp. Nguoc lai, trong phuong phap hut chan
khong c6 chuyén vi ngang theo hudng vao trong
vung xu ly.

Dua trén biéu dd, cang di xa khoi vi tri bién
khu xir 1y, tic dung chuyén vi ngang cang giam
dan, cach khu xir 1y 23m, tac dung do hit chan
khong khong con. Viée xac dinh chuyén vi
ngang nay déng vai trd rit quan trong khi thi
cong xur ly dat yéu bang hat chan khong trong
khu vuc dong dan cu, tac dung chuyén vi ngang
c6 thé giy ra lin sut cac cong trinh 1an cin
quanh khu xu 1y, can xac dinh dugc ban kinh an
toan cho céc cong trinh nay va c6 bién phap bao
vé thich hop cho cong trinh gan khu xur 1y.

Quan sat do Iun bé mat théiy rﬁng do lun lon
nhat tai tim nén dip, cang ra xa tim nén dip do
lan nay cang giam dan. Cach xa mép bién khu
xu ly 13m, khong con bi anh hudng cia do lun
nay. Pic biét khi xur 1y bang hat chan khong

khong xdy ra tinh trang lin tri nhu trong dap
gia tai thong thuong, nén dat 6n dinh hon.

D6 lun bé mat
_

Y-Displacement (m)
T
T

X (m)

Hinh 13. Pé lin tai cdc diém bé mat

2.4.3 Ap liee nuée 16 réng
— Ap luc nuéce 16 rong duge do trén mit dat,
dudi 16p cat thoat nudce
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——Ap luc 16 rong theo quan tric

—il— Ap Iuc 16 réng theo mé phong

250.00

Hinh 14. Ap lirc nude 16 rong trén bé mdt theo mé phéng va quan trdc

Quan sat hai biéu do 4p luc nudc ta thay cd
xu huéng bién d6i twong tu nhau. Trong thuc té
dé dat duoc cong sut 6n dinh, may bom mét
thoi gian khoang 20 ngay. Gia tri ap luc nay
thay d6i phu thudc vao nhiéu yéu t6 : sy ¢b 10 ri
khi, thoi tiét, tinh trang van hanh may...Trong

bai toan mo6 phong, thoi gian dat duoc ap luc tbi
da ngan hon, va ap luc duy tri 6n dinh hon. Vi
vay voéi cung thoi gian xtr ly gia tri lan trong mo
phong 16n hon trong xr 1y thuc té.

3. KET LUAN

Két qua mo phong cta 2 cong trinh trén cho
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thdy viéc lyra chon phwong an st dung mé hinh
bac thdm 1y tudng va khong 1y tuong rat quan
trong trong phén tich tinh todn bai toan xu ly
nén bang phuong phap hat chan khong két hop
v6i bic thim. Véi viéc mo phong bac thim 1y
tudng, cac Kkét qua thu duogc vé do lun, chuyén
vi ngang, ap luc nuéc 16 rong thing du trong
nén chénh 1éch rat nhiéu so véi cac két qua quan
trac thyc té khi 4p Iyc hat chan khong trong nén
dat thyc té thuong giam dan theo chiéu sau. Do

d6 can tuy theo diéu kién cong nghé bom hut
chan khong ciing nhu kinh nghiém cia nha thau
thi cong dé co thé xac dinh cach md phong béac
thim cho hop 1y nhat dé thiét ké tinh toan du
tinh d6 ltn cudi cung cling nhu xem xét cac mg
xtt cia nén dit mot cach chinh xac. Can cé
nhiéu kiém chimg bang cac két qua do ap luc
hat chan khong trong bac thdm theo chiéu siu
dé c6 cach mo phong bic tham khong 1y tuong
phu hop nhat.

TAI LIEU THAM KHAO

[1]. C. Ruyjikiatkamjorn - B. Indraratna, J. Chu, nam 2008, “2D and 3D Numerical Modeling of
Combined Surcharge and Vacuum Preloading with Vertical Drains”, Faculty of Engineering
— Papers.

[2]. Bui Thi Lan Huong, nan 2014, “Nghién citu, danh gid irmg xir ciia nén dat yéu duwoc xir Iy
bang hiit chin khéng két hop véi bac tham”, Luan van Thac si Truong Dai hoc Bach khoa Tp.
H6 Chi Minh.

[3]. Nguyén Cong Man, nam 2008, “Mé phong bai todn giéng cat trén nén dat yéu”, Tap chi Dia
K¥ thuat s 3-2008.

[4]. Kouki Matsumoto, Goro Imai, Kazuyoshi Nakakuma, Hidetoshi Ochiai, nam 2000, “Soft
ground improvement by vacuum preloading: its principle and case histories in Japan”, Soils
and foundations.

[5]. Nguyén Cong Tri, naim 2013, “Nguyén citu tinh todn qud trinh cé két ciia nén dat yéu dwoc xir
Iy bang hut chdn khong két hop véi bac tham”, Luan van Thac s Truong Dai hoc Bach khoa
Tp. H5 Chi Minh.

[6]. Tiéu chuan xay dung TCXD 245 : 2000 - Gia cé nén ddt yéu bang bdc tham thodt nudc.

[7]. Lé Ba Vinh, ndam 2007, “Phwong phép gia tdi truéc bang bom hit chin khéng dé xit Iy nén
ddt yéu: kha nang dp dung trong diéu kién nén dat yéu day”, Tuyén tap hoi nghi khoa hoc &
cong nghé lan thir 10, Truong Pai hoc Bach khoa Tp. Ho Chi Minh.

Abstract:
EFFECT OF THE IDEAL PVD AND NOT IDEAL PVD IN THE SIMULATION
OF A SOFT GROUND IMPROVED BY VACUUM PRELOADING AND PVD

This paper introduces the analysis of simulation methods of vacuum preloading combined with
PVD to improve a soft ground. The simulation methods of ideal PVDs and not ideal PVDs were
done with two actual projects. The obtained results of settlement, horizontal displacement, excess
pore water pressure were compared with the actual monitoring results. Therefore, depending on the
conditions of vacuum technology and experience of the contractor to determine how to simulate the
drains to correctly estimate the final settlement as well as other behaviors of the ground.
Keywords: vacuum preloading method, ideal PVDs, not ideal PVDs, settlement, horizontal
displacement, excess pore water pressure.
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