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DANH MUC CAC Ki HIEU
PVD : Bac tham
Cc - chi sb nén
Cs : Chi sd no

Al, A2 :dung d& mo ta mic do suy giam kha ning thoat nudc cua PVD véi do
sau theo Deng et al. (2013)

A3 : ding dé md ta mac do suy giam kha ning thoat nuéc cia PVD voi
thoi gian Deng et al. (2013)

Cf - ty 1& do dan thuy luc gitra gia tri hién truong va phong thi nghiém

Ca : Chi sb nén tht cap

Ch - hé s6 cb két theo phuong ngang (m?/s)

Cv - hé s6 ¢b két thoat nudc doc (m¥/s)

de : duong kinh vang anh hudong (m)

dw : duong kinh twong duong cua PVD (m)

ds : duong kinh vung xao dong (m)

e0 : hé s6 rong ban dau

e : hé sb rong hién tai

Gs : Trong luong riéng

H - chiéu day Iop dat (m)

Hdr : Chiéu dai thoat nuéc (m)

k - hé s6 tham cua dat (m/s)

kve : 6 dan thay luc doc twong duong trong Chai et al. (2001)

Ky - hé s6 tham doc trong viing khong bi xao tron (m/s)

kh - hé s6 thim ngang trong ving khong bi x4o tron (m/s)

Knp : hé s6 thim ngang tuong duong trong moé hinh phang (m/s)

L : Chiéu sau 16p dat duoc gia cb bang PVD (m)

mv : hé s6 nén thé tich cua dat (kPa-1)

qw : Kha ning thoat nuéc ciia PVD theo thoi gian va chiéu sau (m3/s)

qwo : kha ning thoat nudc ban dau ciia PVD (m3/s)

Th : Nhan t6 thoi ¢ két theo phuong ngang

Tv : Nhan t6 thoi ¢b két theo phuong ding

u - &p luc nudce 16 rdng du (kN/m2)

Uh : 3 ¢ két theo phuong ngang (%)

Uv - 46 ¢b két theo phuong doc (%)
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DAl HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PH SU PHAM KY THUAT Poc lap — Ty do — Hanh phic

THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung

Tén dé tai: Dw bdo dp lin, dé cé két cho nén dwong dip trén dit yéu gia cé bang
béc tham khi cé xét dén hign twong can tham cia bdc tham: trwong hep dwong cao
toc My Thugn — Cin Tho

M4 s6: T2022 - 06 - 31

Chu nhiém: ThS. Huynh V6 Duyén Anh

Co quan chu tri: Truomg Pai hoc Su pham K thuat — Pai hoc Pa Nang

Thoi gian thyc hién: Tur thang 12 nam 2022 dén thang 5 nam 2024
2. Muc tiéu
Nghién ctru téng quan cac phuong phap xac dinh qua trinh ¢ két va do 1tn cb két caa
nén dat yéu gia c6 bang PVD, trong d6 do c6 két va do 1an c6 xét dén anh huong suc
can tham thay doi. Ap dung dé tinh toan cé két cho nén dat yéu gia c6 bac thim du an
cao toc My Thuan — Can Tho
3. Tinh m¢i va sang tao

Phuong phap xac dinh qué trinh ¢d két va do 1tn cd két caa nén dat yéu gia cb

bang PVD, trong d6 d6 cd két va do lin c6 xét dén anh huong sic can tham thay doi.
Ap dung dé tinh toan cb két cho nén dat yéu gia cé bac thim du an cao téc My Thuan
— Can Tho, hd trg cho nha thau thi céng ra quyét dinh d tai
4. Tom tat két qua nghién ciu

Bai bao ap dung Iy thuyét c{S két’ ciia Hansbo (1981) két hop gia thuyét suy giam
kha nang thoat nudc (g, ) cua bac tham (PVDs) theo d sau cam PVDs va thai gian co
két @& mo phong qué trinh cd két cua nén dat yéu. Kha nang thoat nudc cua PVDs
cang giam thi sirc can tham ctia PVDs cang ting. Hé s6 A, duoc str dung dé dién ta su
suy giam cua q, v6i do sdu cam PVDs, A,c6 gia tri tir 0 dén 1. Khi A, ting 1én, su
tiéu tan 4p lec nuéc ]6 réng cham lai nén tdc do cd két’ cham lai va xu huéng giam nay
cang rd hon khi chiéu sau cam PVDs tang 1én. H¢ so a, duoc st dung de¢ dién ta sy
suy giam cua q, véi thoi gian, a,c6 gia tri tir 0 dén 1. Khi a, ting, su tiéu tan ap luc
nudc 15 rc’)n’g cham lai nén tdc d6 cd két cham lai va xu hudng giam tro nén rd hon khi
thoi gian co ket tang 1én. Khi g, giam theo ca d¢ sau va thoi gian, toc d¢ co ket trung
binh caa dat nén cham lai. Hon nira, g, giam theo d¢ sdu c6 tac dong nhé hon q,,
giam theo thoi gian dén tdc do cb két trung binh.
5. Tén san pham

01 bai bao khoa hoc di duoc dang trén Tap chi Trong hoi ddng chirc danh Gido sur
nha nud6c
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01 Bao céo tong két dé tai.

6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha ning ap dung

Phwong thirc chuyén giao: Két qua nghién ctru dugc chuyén giao thdng qua viéc
nang cao kién thirc khoa hoc va céng nghé tng dung trong linh vuc dao tao k¥ su, cao
hoc nganh Xay dung va cac nganh cd lién quan, chuyén giao tng dung cho cac don vi
tu van kiém dinh, cac Ban quan ly du an du tu xay dung, cac nha thau thi cong duy &n
xay dung.

Dia chi ung dung: Cac truong Pai hoc dao tao ky su, cao hoc chuyén nganh ky
thuat Xay dung; cac don vi Tu van thiét ké, Thi nghiém va kiém dinh; cac Ban quan ly
du 4n dau tu xay dung va cac Nha thau thi cong xay dung.

Tdc déng va lgi ich mang lai cia két qud nghién ciru: Nghién ciru tong quan céc
phuong phép xac dinh qua trinh ¢ két va d6 1n ¢ két cua nén dat yéu gia ¢ bang
PVD, trong d6 do c6 két va do lun c6 xét dén anh huong stc can thim thay doi. Ap
dung dé tinh todn c6 két cho nén dat yéu gia c6 bac thim du &n cao tbc My Thuan —
Can Tho, hd trg cho nha thau thi cdng ra quyét dinh d& tai
7. Hinh anh, so' @ minh hoa chinh
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INFORMATION ON RESEARCH RESULTS

1. General information

Project title: Predicting settlement and consolidation for embankments on soft soil
reinforced with permeable wicks considering the well resistance of permeable wicks:
the case of My Thuan - Can Tho expressway

Code number: T2022- 06 - 31
Coordinator: Dr. Huynh Vo Duyen Anh

Implementing institution: University of Technology and Education - The University
of Danang

Duration: from 3/2023 to 5/2024

2. Objective(s)

Overall study of methods to determine the consolidation process and consolidation
settlement of soft soil reinforced with PVD, in which the consolidation and settlement
take into account the effect of changing seepage resistance. Applied to calculate
consolidation for soft soil reinforced with wicks for My Thuan - Can Tho expressway
project.

3. Creativeness and innovativeness

Method for determining the consolidation process and consolidation settlement of
soft soil reinforced with PVD, in which the consolidation and settlement take into
account the effect of changing seepage resistance. Applied to calculate consolidation
for soft soil reinforced with permeate wicks at the My Thuan - Can Tho expressway
project, supporting construction contractors in making unloading decisions.

4. Research results

The article applies the consolidation theory of Hansbo (1981) combined with the
hypothesis of drainage capacity (q,) of PVDs reducing with insertion depth and

consolidation time to simulate the consolidation process of the soft soil. When the
drainage capacity of PVDs decreases, the well resistance of PVDs increases. The
coefficient (A2) used to describe the decline of g, with insertion depth, has a value

from 0 to 1. When A: increases, the dissipation of pore water pressure and the
consolidation rate decreases. This decreasing trend becomes more obvious as the
PVDs insertion depth increases. The coefficient (as) is used to describe the decline of
g, With time, has a value from 0 to 1. When as increases, the dissipation of pore water

pressure and the consolidation rate reduces. This decreasing trend becomes becomes
clearer as consolidation time increases. As g, decreases with both depth and time, the

average consolidation rate of the ground decreases. Furthermore, the reduction of g,
with depth has a smaller impact than the reduction of g, with time on the average
consolidation rate.

5. Products
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01 scientific article has been published in the Bridge and Road Journal
01 Summary report.
6. Effects, transfer alternatives of research results, and applicability

Transfer method: The results and research products are transferred through the
improvement of scientific and technological knowledge applied in the field of
engineering training, master's degrees in construction engineering, and related fields.
Application transfer for the inspection consultancy company, project management
units, and contractors.

Address of application: Universities of engineering training, master's degree in
construction engineering; design consultancy, testing, and inspection units; project
management units and construction contractors.

Impacts and benefits of research results: Research results and products are good
reference materials, complementary knowledge for construction engineers, students,
graduate students. The results of the study show that it is possible to use fine sand and
blast furnace slag to make cement concrete with high strength and durability and apply
it in traffic construction.
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MO PAU
1. TINH CAP THIET CUA BE TAI

Cao téc My Thuén - Can Tho duoc khai céng vao thang 2.2021, véi kinh phi thuc hién

trén 4.800 ti dong. Giai doan 1 cua dy an, cao tdc duoc thiét ké co toe do 80 km/h vai quy
mo 4 lan xe, bé rong mit duong 17m. O giai doan sau, cao téc s& mé rong dudng va nang toe
do thiét ké 1én 100 km/h, véi 6 lan xe.

Cong trinh c6 tong chiéu dai tuyén 22,97km, di qua dia phan tinh Vinh Long va Bdng
Théap. Bén nay, cong tac gia tai trén toan tuyén da hoan thanh va cho 14n nén duong.

Theo Ban Quan Iy du &n My Thuan (cha dau tu dy 4n), cong trinh hién da dat trén 60%
tién do. Dy &n cao tbc My Thuan - Can Tho duoc chia lam 3 goi thau xay dung gom XL-01,
XL-02 va XL-03; c4c goi thau hién dang tiép tuc khan truong thuc hién.

Dy kién, toan tuyén cao téc My Thuan - Can Tho s& hoan thanh va dwa vao st dung cudi
nam 2023. Khi hoan thanh, tuyén cao tdc s& ndi lién véi cao toc Trung Luong - My Thuan va
cao toc TP.HCM - Trung Luong, hinh thanh tuyén cao toc dudng bd tir Can Tho di TP.HCM.

Du béo lun cb két caa nén dat yéu dugi nén duong ludn 12 van dé kho khin va thach thic

khdng nho trong linh vuc dia ki thuat xay dung. Bac biét khi cong trinh duong xay dung trén
nén dat yéu c6 bé day 16n duoc gia ¢ vat liéu thoat nude nhu bac thdm, coc cét, viéc du bao
lGn con ton tai nhiéu kho khan. Viéc sir dung nhiing 15i giai tich dé du b4o 1in cho nén dudng
d6i khi khong hiéu qua vi chiing chira nhiéu thong s6 kho cd thé xem xét hét trong phuong
phép giai tich. Sy chénh léch nay duoc giai thich boi cac thong s6 nhu tai trong ngoai, chiéu
dai thoét nudc, do xao tron, do can thim cuia bac tham doi khi chwa dugce danh gia chinh xAc.
Trong cac phuong phap dy bao 1un hién nay, phuong phap d6 hoa thuong duoc st dung vi
tinh don gian cta nd. Tuy nhién phuong phap nay thudong cho két qua thap hon so véi két qua
quan trac va phu thudc vao sb gian thoi gian dwuoc chon. Phuong phap Hyperbolic ciing
thuong dung ¢ Viét Nam, tuy nhién phuong phéap nay thuong cho két qua Ion hon két qua
quan trac. Nhitng phuong phap nay déu c6 nhuge diém la khdng thé xay dyng duong cong

IUn theo thoi gian dua vao do 1Gn cuc han.

Trong xay dung duong trén nén dat yéu, viéc dap hay chit tai dugc thyuc hién theo giai
doan dé dam bao tinh 6n dinh cua nén duong do cudng do cua 16p dat yéu rat nho. Do dé, dé
tang tinh hiéu qua viéc quan 1y thi cong dudng, can c6 mot phuong phap du bao lin theo thoi
gian dua vao nhitng sb liéu quan tric ¢ nhiing giai doan sém hon, so véi cac giai doan dap tai
cudi cing. Néu do 1un dy béo theo thoi gian duoc du bao chinh xac theo cac giai doan dap,
viéc quan Iy tré nén hiéu qua, qua dé co thé diéu chinh va danh gia thoi gian dip va chiéu cao
dap sao cho hop ly. Su sai léch trong du doan dé lan ciing nhu toc d6 cb két cua nén dat yéu
T2022-06-31 1
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c6 gia cb bac thdm gay ra nhiéu yéu té khac nhau lién quan dén thdng sé dau vao trong tinh
toan, trong d6 kha ning thoat nuéc cua bic dong vai trd quan trong. Trén thuc té, thong sé
nay rat khé xac dinh va hay gia dinh dé tinh toan trong thiét ké. Khi kha ning thoat nuéc cua
bac giam dan theo thoi gian, d6 can thdm ciing ting theo thoi gian. Diéu nay gay can tro dang
ké dén qua trinh cb két cua nén dat yéu c6 gia cd bac tham. Tuy nhién, hién nay viéc du béo
d6 lan xét dén do can thim theo thoi gian chua dwoc sir dung trong cac cong trinh ¢ Viét

Nam.

2. MUC TIEU NGHIEN CUU
Muc tiéu chinh caa dé tai nay Ia du bao duoc:

+ D06 lin

+ Do ¢ két ciia nén dat yéu gia cd bac tham dy &n cao toc My Thuan — Can Tho
khi c6 xét dén strc can tham cua bac tham.
3. NQI DUNG NGHIEN CUU

Nghién ctru téng quan cac phuong phép xac dinh qua trinh c6 két va do lun co
két ciia nén dat yéu gia c¢6 bang PVD, trong d6 do cd két va do lun c6 xét dén anh
huong strc can tham thay doi. Ap dung dé tinh toan c6 két cho nén dat yéu gia cb béc
thAm dy 4n cao tc M§ Thudn — Can Tho
4. PHAM VI NGHIEN CcUU

Xét dén 2 thong s6 do lun, d6 cb két cua nén duong dip trén dat yéu co gia cb
bang bac thdm dy an cao toc My Thuan — Can Tho
5. PHUONG PHAP NGHIEN CUU

Phuong phap nghién citu ly thuyét, tong quan cac tai liéu da cong bd va két hop
Véi s6 lidu thuc té do duoc tai hién truong.
6. KET CAU CUA PE TAI

Pé tai gom c6 phan Mo dau, tiép theo 1a 3 Chuong, phan Két luan va Kién nghi,
Danh muc tai liéu tham khao. Cu thé 1a:

M& dau;

Chuong 1: Nghién ciru tong quan;

Chuong 2: Phan tich ¢ két cua nén duong dép trén dat yéu gia cb bang bac thim
khi c6 xét dén sy can tham cua bac tham:;

Chuong 3: Du bao do ltn, do ¢b két cho nén dudng dép trén dat yéu gia cd bang bac
tham khi c6 xét dén hién tuong can tham cua bac tham: truong hop duong cao téc My
Thuan — Can Tho.

7. Y NGHIA KHOA HQC VA Y NGHIA THUC TIEN CUA PE TAI
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Trong x4y dung dudng trén nén dat yéu, viéc dap hay chat tai dugc thyc hién theo giai
doan dé ¢am bao tinh 6n dinh cua nén duong do cudng do cua I6p dat yéu rat nho. Do
d6, dé tang tinh hiu qua viéc quan 1y thi cong dudng, can c6 mot phuong phap du bao
lGn theo thoi gian dya vao nhitng s6 liéu quan tric & nhiing giai doan sém hon, so voi
cac giai doan ddp tai cudi cing. Néu do 1Un du bao theo thoi gian duoc du bao chinh
xac theo cac giai doan dip, viéc quan ly tré nén hiéu qua, qua d6 co thé giup diéu
chinh va danh gia thoi gian dip va chiéu cao dap sao cho hop ly.
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Chwong 1: NGHIEN CUU TONG QUAN

1.1 LICH SU VA SU PHAT TRIEN CUA BAC THAM

Pé cai thién nén dat yéu, cac loai phuong tién thoat nudc thang dung khéc nhau
nhu coc nén cét, coc da, coc soi va Bac thim (PVD) da duoc st dung rong réi trong
vai thap ky qua. Coc cét lan dau tién dugce dé xuét sir dung vao nam 1925 va dugc cap
bang sang ché vao nim 1926 bai Daniel D. Moran (Moseley va Kirsch 1993). Ong
cling d& xuét ung dung thuc té dau tién cua coc cat dé cai thién Iop dat bun bén dudi
duong dau Cau ¢ Vinh San Francisco Oakland. Walter Kjellman da lap dat hé thong
thoat nudc thang dau tién trong mot thtr nghiém thuc dia vao nam 1937. Cac thir
nghiém thuc dia c6 quy mé Ion dugc thuc hién bang cach st dung cac dng dugc lam tir
vt liéu soi, nhung sau khi nhan thay vat liéu nay khdng ph hop va qua dat, Kjellman
d3 phat minh va dugc cap bang sang ché mot phuong tién thoat nudc dang bia cang
hinh dai (PVD) ciing nhu phuong phép thi cdng n6 vao nam 1939. Ké tir d6, rat nhiéu
thi nghiém trong phong va thuc dia khao sat kha niang thoat nudc sau bang thiét bi
thoat nuéc nay da duoc thuc hién. Thiét bi thoat nuéc dang bia cang nay c6 bé rong
100 mm va day 3 mm, c6 rénh doc rong 3 mm va day 1 mm. Hiéu qua thoat nudc cua
bic lan dau tién dugc nghién ctu tai Lilla Mellosa & Thuy Bién trong mot thi nghiém
hién truong, sau d6 mot s loai bac thdm thoat nudc duc sin nhu Geodrain (Thuy
Dién), Alidrain (Anh) va Mebradrain (Ha Lan) d3 dwoc phat trién. V& co ban, bac
tham (PVD) c6 mat cat ngang hinh chit nhat bao gém mot éng duoc boc vai loc hoac
40 khoéc bao quanh 16i nhira. Ong boc hoat dong nhu mét rdo can vat 1y ngan cach 16i
va dat xung quanh, chi cho phép nudc 15 rdng di vao PVD. N6 duoc 1am tir vai dia ky
thuat polyester kndng dét, vai dia ki thuat polypropylen hoic gidy tong hop. L&i nhya
c6 ranh, dong vai trd 1a duong dan dong chay va hd trg cho éng boc bo loc (Bergado et
al. 1996). Trong 20 nim qua, viéc gia tai truéc két hop PVD da dugc sir dung rong réi

nhu mot phuwong phap k¥ thuat cai tao nén dat hiéu qua.

1.2 CAC THONG SO LIEN QUAN PEN PIEU KIEN LAM VIEC CUA PVD

C6 nhiéu loai PVD, thay dbi tly theo tirng cong trinh cu thé. Cac théng sé chinh
va cac yéu t6 anh huong thiét ké PVD 1a duong kinh twong dwong, hé sb thdm, kich
thudc 16 Ogs, cuwong d6 PVD, do bén kéo, kha nang thoat nudc, kich thudc va hinh
dang truc ga lip dit PVD, khoang cach PVD va ving xao tron, tat ca déu duoc giai
thich trong tim hiéu & phan sau. Trong nghién ctu nay, cac thong sé lién quan dén anh

huong cua kha nang thoat nuéc cia PVD s& duoc xem xét nhu nhirng diém chinh.
T2022-06-31 4
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1.2.1. Pwong kinh twong duwong

PVD thudng cd bé rong khoang 10+20cm, bé day tir 3+5mm (Hinh 1.1). L&i cua
PVD Ia mot bang déo cd nhiéu ranh nho dé dan nude dua 1én 16p cat thoat nudc va bén
ngoai bang thoat nudc la vo boc bao quanh. Vo PVD la 16p vai dia ky thuat, 16p vai
dugc ché tao bang Polyeste khong dét hay gidy vat liéu tong hop. Lép vo ¢6 chiic ning
phan cach long dan cua dong chay véi dit bao quanh, 1am han ché céat hat min di vao
16i 1am tic thiét bi.

Puong kinh twong duong cua PVD c¢06 dang dai bang moéng, dw, dugc xem nhu
duong kinh caa PVD hinh tron ¢é cing kha ning thoat nude huéng tdm ly thuyét nhu
cua PVD hinh dai bang moéng cd chiéu rong a va chiéu day b. Hinh 1.1 ciing cho thay

mot sb cong thuc tinh dw bai mot sé tac gia khac nhau

Mit cat ngang ) )
dang bang d,=0.5(a+b) Rixner va nnk (1986)

et
S a~hab - JR—— _|.'\ d,=0.5a+0.7b
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N A /) Fdb | A

_Lai Polypropylene
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1
1
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Vai loc dia - /' \ !
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J Y, B ;. Ludi duong dong gia thiet
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tuong duong

Hinh 1.1. Dwong kinh twong dwong cua PVD

Bdng 1.1. Mgt sé cong thizc tinh dwong kinh twong dwong ciia PVD

Tai liéu tham khao Cong thire dé xuat
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T
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Fellenius and Castonguay (1985) d, =,/ ——*
T
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Pradhan et al. (1993 —
(1993) g-tgz Loz 2y
4 12 V4
Long and Covo (1994) d, =0.5a,+0.7h,
d, =0.4546a,,
Abuel-Naga and Bouazza (2009) 0.0333< b, _ 0.0875
a,
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1.2.2. Thi cong PVD

PVD thuong duoc lap dat bang cach dua mot truc ga thép, co tiét dién khoang 5
inch (127 mm) x 2 inch (51 mm), theo chiéu doc xubng dat (Ali 2014). PVD duoc dat
bén trong truc ga va dugc gan vao mot tim hoic thanh neo & chan truc ga. Kich thuéc
cua truc g4 phai cang gan cbng cang tét dé giam thiéu su xao tron. Cac loai mat cat

truc ga phé bién duoc thé hién trén Hinh 1.2

Drain — E’ ,—Mandrel Mandrel ChU thI’ChZ
Drain: PVD

Mandrel: Truc ga

(a)

Mandrel—,

Hinh 1.2. C4c logi mdt cdt truc ga phé bién

Anh huéng cua hinh dang cua truc ga da dugc Basu et al. (2010) sir dung bon
truc cé kich thudc khac nhau: 125 mm x 50 mm, 150 mm x 50 mm, 120 mm x 120
mm va 150 mm x 150 mm. Két qua cho thay rd rang rang téc do cd két giam khi kich
thudc cua truc ga tang 1én. Hon nira, c&c truc hinh vuéng chiém dién tich Ién hon
nhiéu so Vi céac truc hinh chir nhat, c6 nghia 1a PVD dugc lap dat voi cac truc hinh
vuong sé kém hiéu qua hon.

PVD duoc déy vao dat béng truc ga rong, sau d6 truc ga duoc kéo ra, PVD, duoc
neo giir trong dat, gitr nguyén vi tri. Khi day cua truc ga dat dén do sau thiét ké, PVD
s& duoc cat va cho doan PVD tiép theo duoc gan vao ga. Truc ga duoc day dat nho

vao ning luong bai may xdc hozc can cau thay lyc. Hinh 1.3 minh hoa gian lap dat
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1 o o ;
% Vertical drain
on reel

47 | Vertical drain
|

<+——Mandrel

Anchor plate

(@) (b)

Chu thich: vertical drain: PVD; Mandrel: truc ga, Anchor plate: tim neo
Hinh 1.3 Thiét bj lap dat PVD, (a) bé tri can truc, va (b) PVD thing dirng dwec bao
quanh béi truc ga réng va gdn vao tém neo ¢ phia dwéi (Ali 2014)
1.2.3. Khoang céch gitra cac PVD va vung anh hwéng
PVD c6 thé dugc bé tri theo hinh vudng hoic hinh tam giac (Bergado va cong su
1996), véi khoang cach PVD (S) thay d6i tir khoang 1,0 dén 3,5 m (Holtz 1987). Nhu
minh hoa trong Hinh 1.4, duong Kinh caa vung anh huong (De) phu thudc vao khoang

cach PVD (S). VUng anh huong c6 thé duge xac dinh bang cac phwong trinh sau:

__E|:| o [:l [ [:I

(a) B6 tri dang hinh vuong (b) bé tri dang hinh tam giac
Hinh 1.4. VOng dnh hwéng cia PVD: (a) bé tri theo dgng hinh vudng va (b) b tri
theo dgng hinh tam giac
B4 tri PVD theo hinh vudng thudong dé dang hon trong qué trinh thi cong tai hién

truong, bd tri PVD theo dang hinh tam giac thuong duwoc wa thich hon vi ¢6 wu diém
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mang lai su c6 két dong déu hon giita cac PVD (Indraratna va Bamunavita 2002).
Khoang cach gitra cac PVD trong tinh toan thuong I6n hon 0,8 m.
1.2.4. Hiéu w&ng x&o tron dat do qua trinh thi cong PVD

Nhu di dé cap trude d6, PVD thuong duoc lap dat bang cach s dung mét truc
g4 thép, duoc diy vao long dat bang phuong phap tinh hoic rung, sau do rat ra, dé lai
PVD trong long dat. Qua trinh nay tao ra sy x&o tron dang ké cua dat xung quanh
PVD, dic biét khi truc ga duoc lap dit biang phuong phap rung (Indraratna va Chu
2005). Céc nghién cau thuc nghiém va nghién ctu tai hién trudng da chi ra rang sy
X40 tron dat do lap dat truc ga 1am giam hé sé thoat nuéc theo phuwong ngang va ting
kha ning nén cua dit xung quanh PVD (Rujikiatkamjorn et al. 2013). Nhirng tac dong
nay gay ra tri hodn trong qué trinh ¢ két cua nén dat yéu duoc gia c6 PVD (Chai va
Miura 1999; Sharma va Xiao 2000; Saye 2001; Zhu va Yin 2004; Basu va cong su
2006; Walker va Indraratna 2006, 2007; Rujikiatkamjorn va Indraratna 2015). Dua
trén két qua thir nghiém thyc nghiém, Yune et al. (2013) cho rang viéc giam khoang
cach gitta PVD lam giam hiéu qua cua chirc ning thoat nudc PVD do dat bi x40 tron.

Barron (1948) lan dau tién dé xuat khai niém giam hé sb thoat nuéc ¢ ving bi
X40 tron trong 1oi giai ly thuyét. Tuy nhién, nhiéu nha khoa hoc sau d6 da dé xuat mot
viing chuyén tiép c6 thé co giira viing bi x40 tron va ving khong bi xao tron (Madhav
va cong su 1993; Miura va cong sy 1993; Tran va Edil 2011). Bé xem xét tong quat,
Hinh 1.5 minh hoa mot 6 don vi dbi xtng truc cua PVD duoc thi ¢éng bang truc géa va
hé s6 thoat nudc cua dat xung quanh bi suy giam do sy x40 tron cua truc gé gay ra.
Bang cach mé rong cua giai phap Barron (1948), Hansbo (1981) da phat trién mot
phuong trinh ¢b két xuyén tam dé phan tich mét PVD don (tic 1a mot 6 don vi ddi
xung truc), trong d6 dat xung quanh PVD dugc chia thanh hai phan, mot phan bi x&o
tron va vung khdng bi x&o tron. Theo cach tiép can caa Hansbo, ving bi x40 tron c6
ban kinh rs va hé s thim phuong ngang khong d6i (ks) (Hinh 1.5(b)). Két qua phan
tich cd két cuia nén dat gia c6 PVD cho thay su phu thudc rd rang vao rs va ty 1& kn/ks,
trong d6 kn 1a hé sb thim theo phuong ngang cua ving khong bi x&o tron hoic dat tu
nhién. Giai phap ciia Hansbo thudng duoc sir dung trong giai doan thiét ké vi tinh don
gian cua nd. Tuy nhién, ban kinh va hé sé tham theo phuong ngang cua ving bi xao
tron déu kho dinh luong va thuong dugc xac dinh tir cac thir nghiém trong phong thi
nghiém hoac phan tich ngugc (Onoue va cong su 1991; Voottipruex va cong su 2014).

Cac thu nghiém thuc nghiém va quan sét hién truong chi ra ring mtc do xao tron cua
T2022-06-31 8
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dat do lap dat truc ga phu thudc vao toc do lap dat, hinh dang va kich thudc caa truc ga
(Bergado et al. 1991). Bo va cong su. (2003) két luan rang ty 1 rs/rm, trong d6 rm 1a ban
kinh cua truc g4, thay doi tir 1.2 dén 7 va kn/ks thay doi tir 1.2 dén 11.1.

ST\ Chu thich:
ffaere it Smear zone: ving Xxao
[Efaay o e dong
PvD / | 5| T T . Transition zone: viing
Smear zone | | —— chuyén tiép gitra ving
(2) Axisymmetric unit cell xdo dong vung khong
koK xao0 dong
, by Undisturbed zone:
; ; vung khéng bi xao
[ | dong

(d) Case 3-6 (Basu et al. 2006)

Hinh 1.5 Su thay doi hé sé tham theo chiéu ngang trong mét don cé két hwéng tam

Dya trén két qua thi nghiém cua Indraratna va Redana (1998), Walker va
Indraratna (2006) da dua ra gia thuyét rang hé s6 tham ngang trong ving bi x4o dong
thay do6i theo phan bé parabol (Hinh 1.5(c)). Basu va cong su. (2006) da phat trién mot
loat gia thuyét vé hé sb tham ngang trong ving bi x4o dong thay doi khac nhau trong
cac vung chuyén tiép va viing x&o tron (Hinh 1.5(d)). Tuy nhién, viéc xac doan chinh
xéac ranh gioi gitra c4c ving chuyén tiép va ving x&o tron trong thuc té hién truong
kha kho khan (Basu et al. 2006). Viéc xac dinh chinh xac pham vi va su bién d6i dang
hé s6 thAm cua dat trong ving bi x&o tron anh huong rat 16n dén qua trinh ¢ két nén
dat gia c¢6 bang PVD.
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1.2.5. Xac dinh diic diém cia dit trong viing x4o tron

Viéc xac dinh dic diém caa dat trong ving xé&o tron do lip dat PVD la cha dé
dugc quan tAm trong nganh dia ky thuat va nghién ciru. Bé ude tinh dac tinh xao tron
cua dit, cac phuong phap sau di duoc st dung nhu: phuong phap thuc nghiém
(Bergado 1991, Madhav et al. 1993, Sathanantan va Indraratna 2006, Indraratna va
Redana 1998, Tran va Edil 2011, Yune et al. 2013, Rujikiatkamjorn et al. cong su
2013, Sengul va cong su 2016); phan tich nguoc (Bergado va cong su 1991, Onoue va
cong su 1991; Bergado va cong su 1993, Chai va Miura 1999, Voottipruex va cong su
2014); ang dung ly thuyét gian ng (Sathananthan va cong sy 2008, Ghandeharioon va
cong su 2010, Ahn va cong sy 2011); phuong phap phan tir hitu han (Sheng va cong
su 2005, Rujikiatkamjorn va Indraratna 2009). C4c nha nghién ctru da st dung nhiéu
phuong phéap khac nhau dé nghién ctru cac dic diém cua ving xao dong va céc gia tri
nay rat da dang. Tom tat cac gia tri cua ty so kn/ks Va rs/fm dugc minh hoa trong Hinh
1.6

Extentratio (ry/ry)

Permeability ratio (k%)

Bamon (1943) M ¥ | m{ ovler bound Barmon (1948) 07 mLowerbound
Casagrande and Poulos (1969) e + ;
Holtz and Hoim (1973) e 4 | {Jpperbound | Harsbo (1981) # Upperbound
Akagi (1576) [e— | Hansbo et al (1961) o
Hansbo (1961) p— o
Hansbo et al (1691) e—O Bergado et al (1991) G
Jam -;I:rm’; X :1 ;‘ ::;':4;; oo Onoue et al {1991)
Onoue et al (1991) —OO Bergado et @ (1993)
Bergado et al, (199g) [ee——— 10048\
Almedia et al (1933 bl Alnedia el 4, (19%)
Hansbo (1994) S— o Harsbo (1997)
Mes et al. (1994) T et |
Hansbo (1907 e—O g el R S (19°9)
ndrralng and Redana (1996) q& i Ersssan et al. (2000)
Chai and Miwa (1929) I i B
Erisson et al. (2000) pe———iO | i Hird and Moseley (2000) '
Sharma and Xiao (2000) Se—— O o 5 (00 o |
! | Shama and Xlao (2000 ]
Hird and Moseley (2000) em—ClvTe) OA ' oA
o et (200 E—— Boeta (2003) s ————
draraing ef ol (2005y) Se——O | e J R e —
Indraratna et & (2005¢) o M B e - (2000) o
SAINANAENan and NG (2006) e—C) oAl Idraratng et al. (2005¢)
Sathananibon e af (2000) 5 oA
Ghandehanoon et al. (2009) C— | Sathananthan and Infsatna (2006)
e ——— — - - )
Kim & 3l (2010) = g Sathananthan et al_{2008) o
Tran-Nguyen and Edl (2011) ——5
Grandehanoon el ol (2012 M—— O Tran-Nguyen and Edil (2011) Q
0 2 3 4. .58°86 7,8 0123456789101

Applied method: Back-AnalyssO  ExpenmentalD  Analytical A FEMO  Assumed+

Chu thich: extent ratio — rs/rm: ti 1€ gitta ban kinh vung xao dong va ban kinh tuwong
duong cua PVD; permeability ratio - kh/ks- hé s6 tham theo phuong ngang trong viing
ko bi xao dong va vung bi xao dong; Applied method: phuong phap ap dung; back
analysis: phan tich nguoc; experimental: thi nghiém; Analytical: phan tich; FEM:
phuong phap s6; assumed: gia dinh.

Hinh 1.6. C4c gia tri dé xudt cho ddc diém ving xao trén (Ali 2014)
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1.2.6. Sw khac biét giira hé sé tham thuc nghiém va hé sé tham tai hién truwong
trong vung xao dong
C6 nhiéu yéu t6 khdng chic chan anh hudong dén gié tri (kn/ks)s tai hién trudng.

Chai va Miura (1999) d dé xuat phwong trinh sau dé danh gia gia trj nay:

kh _ kh _
&)< () .

trong d6, chi s6 f va | twong tng 12 gia tri duoc xac dinh tai hién trudng va trong
phong thi nghiém; Cs 1a ty sé gitra hé s tham gia tri hién trudng va phong thi nghiém.
Theo Chai va Miura (1999), yéu t6 quan trong nhat anh huong dén gia tri cua Cr duoc
coi 1a sy phan tang lép dat yéu. Boi véi nén dat dong nhat, gié tri Cr c6 thé gan bang 1,
nhung di v6i nén dat phan tang, gia tri Cr c6 thé 16n hon 1,0. Gié tri Cf cia mot sb
|6p dét sét tir cac nghién ctru trude duoc liét ké trong Bang 1.2

Bdng 1.2. Cac gia tri dé xudt cho Ct(Chai va Miura 1999)

Loai dat Cs Phuwong phap xac | Tai liéu Tham
dinh khao
Dit sét Bangkok tai 25 Phan tich ngugc Chai va cong su
khuon vién Vién Cong 1995
nghé Chau A
Dit sét Bangkok tai 4 Phan tich ngugc Chai va cong su
1995
dat sét tai Muar 2 Phén tich nguoc Bergado (1993)
Malaysia
Dit sét Ariake 4 Phén tich ngugc Bergado (1993)
Louiseville (Canada) 1* Do thuc nghiém Tavenas va cong su
(1986)
St-Alban (Canada) 3* DPo thuc nghiém | Tavenas va cong su
(1986)

1.2.7. Kha niang thoat nwéc caa PVD
1.2.7.1. Dinh nghia kha nang thoat nwoc

Kha ning thoat nudc cua PVD 1a théng sé quan trong nhat dbi véi hiéu suat 1am
viéc cua cua PVD (Bo 2003). Do su suy giam kha nang thoat nuéc cua PVD nén xay
ra hién tuong can tham va no6 lam tri hodn qua trinh ¢ két cua nén dat (Hansbo 1981;

Indraratna va cong su 2005a).
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Kha nang thoat nudc dugce dinh nghia 1a luu lugng nudc thoat ra trén mot don vi

gradient thay luc. N6 c6 thé duoc thé hién nhu sau:

_Q_pAl i
qw_i _th (12)

Trong d6 quw la luu lwong nude thoét trén mot don vi gradient thay lyc tinh bang
m3/s, Q 1a luu lugng nudc trung binh thoét ra trén mot don vi thoi gian (m%/s), i la
gradient thuy luc va khdng thr nguyén, 1 1a chiéu dai dong chay va h 1a c¢ot nude (m).
Kha ning thoat nuéc phu thudc vao tde o6 dong nudce, né thuong duge do & nhiét do
20°C (Bo 2004).
1.2.7.2. Xdac dinh khd nang thodt nwéc cua PVD

Kha ning thoat nudc cia PVD lién quan dén hé sé suc tham caa PVD, st can
tham phu thudc vao dién tich mat cit ngang cua nd, hé s thim cua cua 16i PVD va
diéu kién ap luc dat xung quanh (Miura va Chai 2000).

Hansbo (1981) da dua ra phuong trinh xac dinh muac do cé két trung binh theo
phuong ngang & do sau z, trong thoi gian t cho trudc. Rixner va cong su. (1986) da xac
dinh duoc gi tri trung binh cua hé sb strc can tham cho toan bo chiéu dai PVD két hop
véi phuong trinh Hansbo (1981) ¢6 dang sau:

Trong d6, Unla do cb két trung binh do thoat nudc ngang cho toan bo chiéu day
l6p dat yéu, De 1a duong kinh viing anh huong cua PVD, Ch 1a hé s6 ¢b két ngang, pin
la nhan té xét dén khoang cach PVD, ps 13 nhan té xét dén sy xdo dong va i 1a hé sé
sirc can tham trung binh. Nhitng yéu t6 nay dugc xac dinh nhu sau.

. '”[d%j‘% (1-3)

e

2
7 :(27:‘ j[ﬁj trrong hop thoat nudgc mot chicu

W

2
m =(%J[;—“J truong hop thoat nudce hai chiéu

Trong cac phuong trinh trén, L 13 chiéu dai cua PVD

1.7.2.2. Sw suy giam khd nang thodt nwec theo dp sau va thoi gian
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Ngay nay, PVD thuong dugc thi cong ¢ do sau lon, kha nang thoat nudc (lién
quan dén hé sb stc can thAm) ngay cang tré thanh van dé duoc quan tam. Diéu nay c6
thé hiéu duoc vi stc can thim caa PVD trong nhitng truong hop nhu vay c6 thé gay ra
su tri hodn trong qué trinh ¢ két. Miac du PVD day nhanh téc d6 ¢ két nhung kha
nang thoat nudc cua PVD giam khi d6 sau tang (Hansbo 1981; Hansbo 1983; Rixner
va cong su 1986). Ap luc ngang cua dat ting theo do sau cim PVD, dan dén kha ning
thoat nuéc cua PVD giam. Hansbo (1983) va Rixner va cong su. (1986) trinh bay két
quéa tuong tu tir cac thir nghiém kha nang thoat nuée thang dimg, nhu trong Hinh 1.7.
Ho da trinh bay kha ning thoat nuée do dugc cia mot sé loai PVD, ning thoat nuée
giam khi tang ap luc ngang.

2500

2000 +

Mebradrain

T
Q
2
E 1500 +
=
o
2
Q
©
(=%
g Geodrain (1)
% 1000 + Geodrain (2)
‘§ i Mebradrain
[ doom \ SR - — MD7407 (4)
______________ 2
NG : ~——— N - P BT - a Castle Drain
500 T I T Colbond CX-1000 (1) Andrainp / Board(4)
‘‘‘‘‘‘‘ A------___4 Colbond
CX-1000 (4)
Colbond
0 + + + t t +
0 100 200 300 400 500 600 700

Lateral confining pressure (kPa)

Chu thich: lateral confinng pressure — ap luc ngang; Discharge capacity: kha niang
thoat nuéc cua PVD
Hinh 1.7. Sw thay déi khd nang thodt nwéc ciia PVD véi &p lwc ngang (Hansbo
1983 va Rixner va céng sw. 1986)

Két qua thuc nghiém thu duoc cho thay ap luc ngang c6 anh hudng lén dén kha
ning thoat nudc cua PVD. Bé udce tinh anh hudéng cua viéc giam kha ning thoat nudc
khi &p lyc ngang tang 1én, cac giai phap giai tich da dugc phat trién voi gia dinh rang
kha ning thoat nudc giam tuyén tinh theo do sau. Pé xem xét anh hudng cua suc can

tham trong mo hinh ¢ két hai chiéu, Chai et al. (1995) da dé xuit mot phuong phap
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phan tich x4c dinh do c6 két vai kha nang thoat nudc giam tuyén tinh va xac dinh dugc
su phan bd ap luc nudce 13 rong du thuc té theo do sau; tuy nhién, su x4o dong da bi bo
qua trong nghién ciu ndy. Trong nhitng nim gan day, Bang va cong su. (2013; 2014)
d3 dé xuat mot mé hinh toan hoc dé xem xét su thay d6i kha ning thoat nudc theo do
sau va thoi gian dén trang théi cb két cua 16p dat yéu trong mot 6 don vi, trong d6 kha
nang thoat nuéc ciing duoc gia dinh 1a giam tuyén tinh theo do sau. Giai phap nay
duoc tiép ndi bang cach tiép can gan dung cia Hansbo. Cac két qua nay chi ra rang su
thay d6i kha niang thoat nudc theo do sdu va thoi gian anh huong déng ké dén sy phan
bd &p luc nudc 16 réng du. Khi kha ning thoat nuéc thay ddi theo dd sau va thoi gian,
toc do tiéu tan &p luc nudc 16 rong du s& giam hon nita. Hon nita, qué trinh ¢ két, dat
bi nén chat s& 1am gap bac tham, c6 thé gy tic PVD nén giam kha ning thoat nudc
cta nd. Do d6, gia tang suc can tham cua PVD trong qué trinh ¢6 két.

Chai va Miura (1999), Miura va Chai (2000), va Chai et al. (2004) da nghién ctru
cac yéu té anh huong dén kha niang thoat nudc va cho rang khi PVD bi bién dang va
tac nghén s& lam giam dang ké kha ning thoat nugc ciia PVD. Hinh 1.8 thé hién mot

s6 truong hop giam kha niang thoat nuéc theo thoi gian ¢ két

1&
1
09 4§ 09 1
0O © Observed data (Chai and Miura 1999) D
08 1 0o 08 1 O Measured data (Kim et al 2011)
07 4 ® 0.7 1
‘?{1
0s | 8@ ° 0819
c & e 1B

. i =
& 05 9 ‘,«:-7
> ol 04{ O

04

o) 0.3 - Ooo
8391 2 o 0.2 OOO
£ OOOOOO
02 4 ® o y 0.1 - O,
O00o OOOO
o Oo 0 & T T 20
O 0 5 10 15 20 25
0 T r T Time (days)
0 50 - 100 150 200 j
Time (days) (b) From Kim et al. (2011)

(a) From Chai and Miura (1999)

Hinh 1.8 Sw suy gi@gm khd néng thodt nwéc véi thei gian cé két
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1.3 LY THUYET CO KET
1.3.1. Ly thuyét co két mét chiéu

AO", i
Ground water table | | | Ao,
= = vll*'lvv‘lll‘vlll‘viill '-/(:P = (‘:‘\':_ :
v Sand layer . aow = (\'.. + Td.jdxd}
5 iz
z Clay layer B s
| odx
q,, = v.dxdy
Sand layer

Chu thich: Ground water table — myuc nuéc ngam; sand layer — 16p cét; clay layer- 16p
sét
Hinh 1.9. Minh hpa mgt triwong hgp dién hinh cia cé két 1-D
Dé co duoc 101 giai gan dung cho do 1un ¢ két trong bai toan dia ky thuat, gia
thuyét rang su tiéu tan ap luc 15 rong du va bién dang chi dién ra theo phuong thang
dung. Quéa trinh nay dugc goi 1a 1Gn ¢ két mot chiéu (1-D) va gia dinh riang khong c6
bién dang ngang. Hinh 1.9 minh hoa mét trudng hop dién hinh cua ¢ két 1-D: 16p dat
sét bdo hoa chiu tac dong (g suat Acy, trén cing 1a mot 16p cét.
Terzaghi (1925) da xem xét mo hinh ¢ két 1-D don gian nhu trong Hinh 1.9.
Mot sé gia thuyét dugc st dung trong viéc rat ra phuong trinh hop nhat 1-D cua
Terzaghi:
- P4t sét bio hoa hoan toan va déng nhét.
- P9 nén cia nudc khong dang ké.
- Kha ning chiu nén cta cac hat dat ciing khong dang ké nhung cac hat dat cd thé bi
sap xép lai trong qua trinh ¢ két.
- Dong nudc tuan theo dinh luat Darcy (v = ki), trong d6 k 1a ¢6 tham cua dat va i la
gradient thuy lyc.
- Gia str tong tng suat (Aov) tac dung I&n phan tir khong ddi.
- Hé s6 nén thé tich, my, duogc coi 1a khong dbi.
- Hé s6 tham k d6i véi dong chay thang dimg duoc coi 1a khong doi.
Str dung céc gia dinh nay va cho rang téc do thay di thé tich cua phan tir khoi

(Hinh 1.9) bang hiéu gitta toc d6 dong nudc ra va téc d6 dong nudc vao (8V/ét
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= Qout—Qin), ngudi ta co thé rat ra phuong trinh co ban cho sy hop nhat mot chiéu
(phuong trinh Terzaghi):

2
0 23-2 (1-5)

Trong d6 cv 1 hé sb ¢b két, xac dinh bai:
6= (1-6)
Loi giai cua (1.5) phai thoa man cac diéu kién bién va diéu kién ban dau (Hinh 1.9):

- Diéu kién bién tai dinh 16p sét: z =0, u =0 véi 0 <t < oo

- Piéu kién bién ¢ day 16p sét: z = 2 Har, u = 0 Vi 0 < t < oo, trong d6 Hgr la chiéu
dai thoat nudc. Ch thé xac dinh bang Hinh 1.10

- Piéu kién ban dau: t = 0, U= Up = Acy Vi 0 <z <2 Her

Ao, Ao,
dbebdyiybeldpiyPerious )y iLblbly )y yPemious
Clay layer ® H=2H, H Clay layer H=H, H
®
Pervious Impervious
(2) Thoat nudc hai chiéu (b) thoat nudc mot chiéu

Chu thich: pervious — thoat nuédc; impervious — khong thoat nudc
Hinh 1.10. Xdc dinh chiéu dai dwong thodt nwéc Hd
Ap lyc nuée 16 rdng du ban dau dong déu theo do sau, nghiém caa phuong trinh.

(1.5) Ia:

u=> %sin&exp(—M T,) (1-7)
m=0 Hdr
Trong dd mm = (n /2)(2m+ 1); m =0, 1, 2, 3, . . . ,o0; uo & &p lyc nudc 16 rong

du ban dau; va Ty 1a mot s6 khdng thit nguyén duoc goi 1a nhan t6 thoi gian, duge dinh

nghia nhu sau:

T, =3 (1-8)

Bay gio hiy xac dinh mirc d6 ¢ két & do sau z va thoi gian t nhu sau:
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U, =83 Uy 55 26 M
uO M Hdr

Uy 0

jexp(—M *Tv) (1-9)

Murc d6 cb két tai mot diém dugc cho boi biéu thuc. (1.19) 14 ti s6 cua ap luc
nuéc 16 réng du tiéu tan (= uo — u) vé ap luc 16 rong ban dau tai cung diém (= up). Vi
du, tai thoi diém t = 0, khi tac dung wng suit, ap luc 15 réng du (u) bang &p luc 16 rdng
du ban dau (uo); do d6, U; = 0. Nhung khi t =<, u — 0 va Uz — 1 (hoic 100%);
nghia 1 qua trinh cb két da hoan tat 100%.

Mtc d6 cb két trung binh cho toan bo chiéu day cua 16p sét tai thoi diém

2Hdr
H, I udz wr o
U=1l-—202——=1-» —exp(-M°Tv 1-10
n 2 p( ) (1-10)

Cén luu ¥ rang trong phuong trinh nay, phan bd &p luc 15 rdng ban dau dugc gia
dinh 1a dong déu trén toan bo chiéu day cua lop sét
1.3.2. Thi nghiém nén cé két mét chiéu

Pic tinh ¢ két cua dat cd thé duoc do trong phong thi nghiém bang thi nghiém

cb két 1-D, duoc biéu dién dudi dang so dd trong

Hinh 1.11. C e
Chu thich:
constant load: tai trong khong
Constant Load X
Loading PI doi
- ; v, ate \, g Porous stone: d4 tham nudc
. ¥ { ¥~ || Rl Clay: ditsét
= = ing .o - N ,
BEus Stoae i Rigid ring: vong cing
Clay : “ Loading Plate: dia tac dung tai
F tron
| PorousStone _ * L ARV >N
e

|
Hinh 1.11. Thi nghiém nén cé két mgt chiéu khong né hong
M6t mau dat hinh try c6 duong kinh 75 mm va chiéu day khoang 15 mm dugc
dat trong mot vong kim loai va chiu tai trong tinh. Moi giai doan gia tai kéo dai 24 gio,
trong d6 nhitng thay d6i vé do day duoc ghi lai. Tai dugc ting gip d6i voi mdi giai
doan dat dén muc toi da duoc yéu cau (vi du: 100, 200, 400, 800 kPa). Khi két thiic
giai doan chat tai cudi cung, tai duoc loai bé va miu dugc phép truong né. Hinh 1.12
thé hién mot vi du vé dudng cong do 1Un theo thoi gian thu dugc theo qua trinh gia tai.

Ba giai doan 1un gém: 1Gn ban dau, 1Gn so cap (IGn cb két), 1an tha cap (1Gn tir bién).
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Do 1Un ban dau duoc gy ra boi phan tng dan hoi cua dat ddi voi tai trong tac dung.
Do 1an ¢ két so cap 1a do sy tiéu tan &p lyc nudc 16 rong du do tac dung cua tai trong
tao ra. Do 10n thir cip do dic tinh bién dang phu thudc thoi gian caa cac hat dét, khdng

lién quan dén su tiéu tan ap luc 16 rdng du. PO lun cb két so cap duogc tap trung &

chuong nay
PN | —_ Chu thich: ‘
"""""""""" N Giai doan 1: lun dan hoi
Giai doan 2: Lin so cap
\ Giai doan 3: ltn tha cap

Stage 11

«—— Deformation

Stage 111

Time (log scale)

Hinh 1.12. Cdc giai dogn 1Un

Mau dat dugc boc trong mot vong kim loai hinh tron dugc thuc hién dé triét tiéu
bién dang ngang. Mau duoc kep gitra hai vién da x6p va duoc giit ngap trong tat ca cac
giai doan chat tai. Vi vay, mau dugc phép thoat nudc tir trén xudng dudi. Pay 1a diéu
Kién thoat nuéc hai chiéu, voi do day cua mau 1a 2Hqr. M6i quan hé giita d6 rong va
logarit tng suat c6 hiéu theo phuong thang dung (logs'v-e) thu duoc tir su xac dinh su
thay doi bé day & cudi mdi giai doan chiu tai caa thi nghiém nén cé két mot chiéu. Mot
vi du vé duong cong (logs'v-e) duoc thé hién trén Hinh 1.13

Ap lyc tién c6 két o'vpi 1a ap luc qua kha Ion nhat ma 16p sét phai chiu trong qué
khir. Dat sét ¢ két thong thuong (NC) dugc dinh nghia 1a dat sét c6 ang suat hitu hiéu
theo phuong thang dung (tai chd) hién tai ¢’ bang ung suat tién cd két ciia né o'vp. Dat
sét qua cd két (OC) duoc dinh nghia 1a dat sét ¢ (ng suat hitu hiéu theo phuong thang
dang hién tai nho hon tng suat tién cb két cua nd. Cudi cung, xac dinh ty 1& qua c két
(OCR) la ty s6 giira ap suat tién cd két va tng suat hiru hiéu theo phuong thiang ding
(OCR =c'p/c'vo). Ap luc tién ¢ két 1a mot thong sé cua dat c6 thé xac dinh duogc tir
duong cong (logs'v-e) suy ra tir két qua thi nghiém cb két mot chiéu. Ap suét tién c6
két nam gan diém ma duong cong logc'v-e thay d6i d6 dbc, nhu minh hoa trén Hinh

1.13a (Casagrande 1936). Cac tham s6 ¢ két khac, chang han nhu chi s6 nén (Cc) va
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chi s6 truong né (Cs), cling duoc lay tir dwdng cong logo'v-e. Chi sé nén 1a do dc cua
phan chiu tai, trong dudng cong nén IGn, va chi sb truong né 1a d6 dbc cua phan da tai,
nhu duoc chi ra trén Hinh 1.13b.

Loading

Unloading 1

o, o, logo, T a, logo
(a) (b)

Hinh 1.13. Méi quan hé loga’v-e tir thi nghiém nén cé két mét chiéu khong ng
héng

1.3.3. Tinh toan dd ltn cé két cudi cling

Puong cong logo'v-¢ 1a dudng cong bién dang-ung suét cé thé duoc sir dung dé
tinh toan do 1Gn cb két cudi cung cua Iop dat sét chiu sy thay doi tng suat (=Ac").
Puong cong logo'v-¢ ¢6 hai do ddc dic biét 1a Cc va Cs nhu trong Hinh 1.13. Tir duong
cong nay, ching ta cd thé tinh dugc hé s6 rong thay do6i (Ae) do thay doi (ng suat, Ac',
nhu trén Hinh 1.13. D6 10n ¢b két, Sc, ¢d thé duoc tinh nhu sau:

Ae

S, =C,
l+e,

C

H (1-11)

Trong d6 H 1a d6 day cua 16p sét va eo 1a hé s6 rong ban dau (tai chd) cua lop sét
(tic 12 hé s rong trudc khi 4p dung Ac’y). Dé tinh Se, trudc tién phai tinh Ae. Viéc
tinh toan Ae phu thuoc vao loai dat sét (NC hoic OC) va trang thai (ng suat

(c'o+ Ac'y). Hinh 1.14 sau day minh hoa ba truong hop c6 thé xay ra.
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e , e Ac, e Ao,
Ag,

e[] e{? C e{l («

‘.[l“- -5
Ae C Ae Ae
- . C‘c t
I\
O a, log U\I- O, 0.0, log 0—: T O o, loga,

Hinh 1.14. Xdc dinh @ 1Gn tir thi nghigm nén cé két mét chiéu khong né hong
Doi véi dat sét ¢ két binh thuong (NC), tng suat ting thém Ac' va ng sut tai

chd o gay ra su thay doi hé sb rong bang Ae cé thé duoc tinh nhu sau:

Ae=C, log ZnT A% (1-12)
o v0
Do 1Un ¢b két duoc xac dinh:
5, =C, 1 Iog(a wt A0 j (1-13)
1+e, 0

Tuong tu ddi voi biéu thirc, do 1Gn cudi cung cua dat sét OC véi 6’vo+AG’y <
G’vp, CO thé duoc tinh nhu sau

Ae=C H |090-V0+,AO-V

1-14
*1+e, o' ( )

Va d6 1tn cudi cing cta dat sét OC Véi 6°vo+AG v > 6y, €O thé tinh toan duoc:

A
g —_H (C log~ e IoguJ (1-15)

C
1+e, (o2 O

1.3.4. Tinh toan d9 1Un thir cAp

Hinh 1.15 cho thay ¢ cudi qué trinh ¢ két so cap (sau khi tiéu tan hoan toan ap
luc nuéc 16 rong du) 12 1Gn do su diéu chinh déo cua két ciu dat. Giai doan ¢ két nay
duoc goi 1a cb két thu cap. Trong qué trinh cé két thir cap, do thi bién dang theo log
thoi gian (logt) gan nhu tuyén tinh (xem Hinh 1.15). Sy bién ddi ciia hé sb rong theo
thoi gian t doi v6i muc tang tai thé hién trong Hinh 1.15. Hé s6 nén thix cap (Ca) ¢6
thé dugc dinh nghia la:

Ae _Ae

logt, —logt, log(t,/t,) (-19)

T
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Trong d6 Ca 1 chi s6 nén thir cap; Ae 1a su thay d6i hé sé rong; t1 va t2 Ia thoi
gian.

Do 16n cua cb két thir cap co thé duoc tinh nhu

C.=C, 1 jogk (1-17)
l+e,

trong d6 ep 12 hé s6 rdng tai thoi diém két thic qua trinh cb két so cap.

Void ratio, ¢

Time, 7 (log scale)

Hinh 1.16. Xdc dinh hé s6 1Un thi# cdp
1.4 LY THUYET CO KET NEN PAT YEU CO GIA CO PVD
1.4.1. Ly thuyét co két Baron (1948)

Barron (1948) da trinh bay mét |y thuyét toan dién ban dau cho van dé cb két
xuyén tdm bang PVD. Phuong phap nay dya trén ly thuyét c6 két caa Terzaghi (1943).
Loi giai cta Barron dua trén cac gia dinh sau:

(a) Dat bdo hoa, do d6, moi tai trong thang dimg ban dau chiu bai &p luc nuéc 16
rong du, u;

(b) Tai trong tac dung dugc gia dinh 1a phan bé déu va toan bo bién dang nén
trong dat xay ra theo phwong thang dung;

(¢) VUng anh huong cua PVD dugc coi 12 hinh tron va ddi xang truc;

(d) hé s6 tham cua PVD 1a v han so vai hé s6 tham cua dat;

(e) Binh luat Darcy c6 gié tri;

(f) Ap dung ly thuyét bién dang nho
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Hinh 1.17 thé hién so ¢6 minh hoa ciia mot tru dat c6 PVD thang dung & giira,
trong d6 rw=ban kinh twong duong cua PVD, rs= ban kinh ving xao dong, re = ban
kinh tru dat va H = chiéu dai PVD duoc lip dit vao dit mém. Hé sé tham theo huéng
doc va ngang lan luot 1a kv va kh, va ks 1a hé sé thim trong viing xao dong. cdng thuc
biéu dién qué trinh c6 két theo (Barron 1948):

2 2
u_,ou . |ou la (1-18)
ot Vg2 N2 ror
Trong d6 t 1a thoi gian; u 12 p luc nudce 16 rong du tai ban kinh r va & do sau z.

Do ¢ két trung binh Uy, cua khéi dat c6 PVD:

U, =1-exp—on (1-19)
Y7,
1: nhan té xét dén khoang cach PVD, d6 x4o tron, sic can tham caa PVD
n k 3 K
=In—+Ins—=+r7z(2L-2) 2 1-20
H sk 4 d ( )qw ( )
Khi bo qua stc can tham caa PVD thi
n k 3
=In—+"NIns-= 1-21
u=lnsry 2 (1-21)
Khi bo qua d6 xao tron thi
u:Inn—§+7zz(2L—z)ﬁ (1-22)
4 O
Khi b qua ca stac can thim va do xao tron cua PVD thi
3
u=In n—Z (1-23)
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Vertical drain

Smear zone
Undisturbed zone Chl] thiChZ
] Vertical drain: PVD
s In:PVD
= | Smear zone: vung x4o dong
Undisturbed zone: vung khéng
bi xdo dong
q‘,{l "
H : kr ‘T
i |l | &
| A
i 8 j:
T
,_.‘l r.\'
— .

Hinh 1.17. M hinh tinh toan cé két huwéng tam

1.4.4. C6 két trong md hinh phiang

Mic dd mdi PVD Iam viéc nhu mot thiét bi thoat nudc thang ding hudng tam,
nhung dé tdi wu héa hiéu qua tinh toan, phuwong phap phan tir hitu han dé tinh toan
thudng dugc tién hanh trong diéu kién “bién dang phang”. Do d6, dé sir dung md hinh
bién dang phang 2-D, can thiét 1ap sy chuyén ddi twong duong gitra md hinh phang va
md hinh ddi xtng truc vé mat do 1in ¢o két. Cac nghién citu mo hinh hda 16p dat nén
duoc gia cd bang PVD trong mé hinh phang duoc trinh bay sau.
1.4.4.1. Phdn ti# thodt nwéc mét chiéu (phan ti thodt nwéc 1-D)

Dua trén ly thuyét caa Hansbo (1981), Hird et al. (1992) da xay dung muc d6 ¢
két theo chiéu ngang cia mét don vi trong md hinh phang khép voi mic d6 cd két

xuyén tdm trong mo hinh déi xtng truc. C6 dugc méi quan hé sau:

% _ 252 (1-24)
"o3r? Infe 4 Kocpp & _3
. ko r, 4

Pé két hop nhan té sicc can tham, c6 thé sir dung biéu thic khong thir nguyén

Sau.

Sy _ 25 (1-25)

2
O 7l

Chai va cong su. (1995) st dung phuong phap cua Hird et al. (1992) trong d6 c6
xét dén anh huong cua sic can tham. Trong phwong phap nay, kha ning thoat nudc
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cua PVD trong md hinh phang (qup) dugc xac dinh dé sao cho mic do ¢ két ngang
trung binh ¢ ca hai mé hinh phing va mé hinh déi xtng tryc 1a nhu nhau.
4k, L2

2
3 Bln(n}rkhlns—27+2|‘7Zkh
s) kg 12 3q

(1-26)

qu =

wa

1.4.4.2. Phwong phdp k.. (Chai va cong sw 2001)

Mot phuong phép gan ding don gian dé mé hinh nén duong va PVD duoc dé
Xuit boi Chai va cong su. (2001): vi PVD 1am ting kha ning tham cua 16p dat duéi
theo hudng thang dting, nén viéc thiét 1ap mot gié tri cho do thim theo chiéu doc dai
dién gan dang cho tac dong thoat nudc theo chiéu doc cua lép dat dudi ty nhién va
tinh thdm xuyén tam doi véi PVD 1a hop 1y. P thim doc tuong duong (kve) nay duoc
rat ra tir mac d6 cb két trung binh bang nhau trong diéu kién 1-D. Bé c¢6 duoc biéu
thize don gian cho Kve, mot phuong trinh gan ding cho do ¢ két theo phuong thang
dung da duoc dé xuat:

U, =1-exp(-C,T,) (1-27)

trong d6 Ty & hé sb thoi gian ¢ két theo chiéu doc va Cd Ia hang s6, khong ddi va
bang 3,54. Hé sé tham theo doc twong duong, kve, €6 thé duoc biéu thi bang:

250,

Trong d6 L 1a chiéu dai PVD, De dudng kinh tuong dwong ciia 6 don vi, va p
theo 15i giai ciia Hansbo (Phuong trinh 2.34). Pay 1a mot phuong phap dé dang va
thuan tién dé md phong cb két dat duoc gia cd bang PVD
1.4.4.3. Phwong phdp Indraratna va Redana (1997)

Indraratna va Redana (1997) da chuyén d6i md hinh thoat nuée dbi xang truc
Hinh 2.21 thanh md hinh phang twong duong bang cach diéu chinh hé s6 tham cua dt.
Gia dinh rang nira chiéu rong caa 6 don vi B, cia PVD bw va caa ving xao dong bs
giong nhu ban kinh ddi xung truc re, rw Va rs cta ching, trong tng. Do thim tuong

duong cua dat trong mo hinh phang sau d6 duoc xac dinh bai:
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K, [a+,8thp+0(2Lz—zz)}

k. = » (1-29)
p Inﬂ+ﬁlns—§+7z(2Lz—zz)£
s kg 4 Oup
Céc tham s6 hinh hoc lién quan o , B va s6 hang dong 6 duoc cho boi:
2
a=2_ufy b O (1-30)
3 B B 3B
ﬁ:i(b —b )%i(sq;—b) (1-31)
Bz ® " 3B® °
2k?
9=—“P(1—%j (1-32)
Ko Bup B

Trong d6: qwp=20w/nB la kha thoat nudc twong duong cua PVD trong md hinh
phang.

Trong phuong trinh (1.29), khi knp Xuat hién & ca hai vé ciia phuong trinh. Dé
giai duoc phuong trinh nay bang phuong phap thir dan.

Indraratna va Redana (1997) da dé xuat cong thuc tinh gan dung knp/kn bang
cach bo qua nhan té sirc can thim va nhan té x4o dong cua dat:

Ky 067

=~ 1-
k, Inn-0.67 (1-33)

H H

- \\\\

| 2B | X
w « - -
o

(a) Axisymmetric (b) Plane strain

Hinh 1.18. Quy doi mo hinh tinh toan cé két tir mé hinh hwéng tam sang md hinh

phéing
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1.4.4.4. Phwong phdp ciia Kim va Lee (1997)

Kim va Lee (1997) gia dinh rang khoang thoi gian dé 2 md hinh (mé hinh
phing va d6i xing truc) dat dugc muc d6 ¢d két 50% va 90% la nhu nhau. Khi dé, thu
duoc biéu thie don gian sau:

3
Ky [Ej Tso T S (1-38)

I Thp50 Thp90 7d,,

Trong d6 Thso = 0,197 va Theo = 0,848; 1a cac nhan té thoi gian trong md hinh
phang va Thpso VA Thpeo 12 cac hé s6 danh cho dong hudng tam tuong tng. Hé s6 thoi
gian ciia dong hudng tam c6 thé duoc tinh bang Trh=pln(1-Un)/8 tir 1oi giai giai tich cua

Hansbho

1.5 TINH TOAN CO KET BANG PHUONG PHAP PHAN TU HU'U HAN

Phan mém Plaxis 2D la mét cong cu manh mé trong linh vuc phan tich dia ky
thuat. N6 dung phuong phap phan tir hitu han dé phén tich cac bai toan hai chiéu veé
bién dang va 6n dinh trong dia k¥ thuat. Phan mém Plaxis 2D bao gém ba modun con
1a chuong trinh dau vao, chuwong trinh tinh toan va chuong trinh dau ra. N6 thuc hién
phan tich vai gia dinh vé bién dang phing véi cac phan tir tam giac 6 nat hoic 15 nit
(Hinh 2.22).

. e \\ . /’/\\
1o il \ <:/ } \
* .. « x \\\ \
Ql - \ )t\\\ \\
~~ X N
. . e A >\\ \
R X ~ \
Al [ x x X x\\\\‘
nodes (@ stress points
N P
- \\ e \
2 R \
r\/\\ \ e \
\t\ \ X R s A
Nz < \ ~ = A\
J g ) e
nodes N {b) stress points

Hinh 1.19. Phan ti tam gi4c 6 nGt va 15 nit trong Plaxis 2D
1.5.1. M6 hinh vat li¢u
1.5.1.1. M6 hinh Mor
M6 hinh Mohr - Coulomb 13 mé hinh gan dung vé méi quan hé cua dat. Pay 1a

mé hinh dan héi - thuan déo dua trén co s dinh luat Hook két hop véi tiéu chuan pha
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hoai Mohr -Coulomb. Trong mé hinh dan hdi - thuan déo, bién dang va toc do bién
dang duoc phan tich thanh hai thanh phan: phan dan héi va phan thuan déo. Binh luat
Hook dugc sir dung dé thé hién méi quan hé giira gia ting wng suat va bién dang. M6
hinh gom 5 thong sé co ban: module dan hoi E, hé sé Poison v, luc dinh cua dat c,goc
ma sat trong ¢ va goc nd Cua dat U
1.5.1.2. M6 hinh Soft Soil

M6 hinh Soft Soil 1a loai mé hinh dét sét (Cam - clay) duoc dung cha yéu cho
cac truong hop cb két cua dat sét, than bun. Céc thdng sb chu yéu cua mé hinh Soft
Soil gdm: chi s6 nén diéu chinh; chi sé trwong né diéu chinh; lyc dinh ¢, géc ma sat

trong @; goc gian no

C
l*: C 1_35
2.3(1+e) (1-33)
C
*_ 9 r 1-36
H T2 3(1re) (1-36)

1.6 KET LUAN CHUONG 1

Nhin chung, PVD da duogc st dung rong rai dé day nhanh qué trinh ¢ két cac
nén dat sét yéu. Tuy nhién, thuong kho du doan chinh xac chuyén vi va ap lyc nuée 16
rong do cac yéu to khdng chic chan nhu: duong kinh twong duong, bd loc va kich
thudc 16 biéu kién, do bén kéo, kha niang thoat nudc va sic can tham cia PVD, ving
x40 dong, két cAu cua dat, kich thudc va hinh dang truc g4, quy trinh lap dat, khoang
cach PVD va ving anh huong cia PVD. Trong s6 cac yéu to ndy, su Xao tron cua dat
do lip dat PVD va kha ning thoat nuéc cia PVD cd anh huong dang ké dén hiéu qua
ctia phuong phap gia tai truéc két hop véi PVD.

Trong Chuong nay, 1y thuyét c6 két lién quan dén céc yéu to anh huéng dén qua
trinh cb két cuia nén dat yéu gia c6 PVD. Mot s6 két luan cd thé rit ra:

- Trong qua trinh dit PVD xudng dat bang truc thép, dat di bi xao tron, day 1a
yéu té quan trong anh huéng dén hiéu suat cua PVD. Viéc xac dinh chiéu rong va hé
s6 tham cua dat x4o tron 1a mot van dé quan trong can can nhac trong thiét ké cai tién
PVD. Do d6, anh huéng cua sy xao tron dat do lap dat PVD van chua chic chin va
cha dé nay van con khac biét giita cac nha nghién ctu.

- Kha nang thoat nudc ciia PVD 1 thdng s quan trong kiém soat hoat dong cua

PVD. Kha ning thoat nuéc cta bac thim thuong giam khi ting wng suat hitu hiéu
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(hoic theo do sau) va theo thoi gian cb két. Vi chiéu day cua cac PVD mong, khi cam
vao dat thi bo loc cua PVD bj tic, khi d6 bién dang cua PVD lam giam kha ning thoat
nuéc. N6 gay ra su tri hodn dang ké trong qua trinh ¢ két cua cac 16p dit yéu duoc
gia c6 bang PVD. Do d6, kha ning thoat nuéc cia PVD va cac trang thai caa nd phai
duoc xem xét trong thiét ké cai tién PVD.

- Céc ly thuyét hién c6 vé cb két dat sét yéu duoc cai thién biang PVD da duoc
phét trién bang cach sir dung mé hinh 6 don vi (tirc 1a mot khéi dat hinh try bao quanh
mét PVD thang ding). Céc giai phap dd nam bt tét anh hudng cua su xao tron dat va
kha nang thoat nudc cua PVD. Tuy nhién, cac 1oi giai phan tich nay thuong dugc phat
trién dua trén ly thuyét bién dang nho, mic du bién dang 16n thudng xay ra ¢ cac 16p
dat yéu.

- Pi voi hau hét cac du an, dic diém dia chat tai hién truong rat phuc tap. Lop
dat nén khong dong déu; bién dang cua nén dat khdng phai lac nao ciing & trang thai 1-
D; thoi gian va tién do thi cong tai cong trudng co thé bi kéo dai hoic bi gian doan do
d6 on dinh cua nén dat hodc diéu kién thi cong. Do d6, phuong phap sd, phan tich sb
bién dang phang duogc dic biét s dung. Cac phuong phap md hinh hoa anh huang cua
PVD trong phan tich phan tir hitu han bién dang phang da duoc xem xét va phan loai
thanh bdn nhém sir dung: (a) phan tir ran; (b) cac phan tir vi mé, (c) cac phan tir thoat
nuéc mot chiéu (1D) va (d) do dan thay luc thang ding tuong duong (Kve).

Viéc xac dinh do cb két, @6 1un cb két cua nén dat yéu cé gia c6 PVD cd tinh

giam kha ning thoat nuéc cua PVD s& duoc giai thich trong cac chuong tiép theo
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Chuong 2: PHAN TiCH CO KET CUA NEN PUONG PAP TREN
PAT YEU GIA CO BANG BAC THAM KHI CO XET PEN SU CAN
THAM CUA BAC THAM

2.1 PAT VAN PE

Hién nay, bac thim (PVDs) duoc sir dung rat phd bién trong ki thuat gia c6 nén
dat yéu nham tang toc do cd két va cudng do cua nén dat yéu [8]. Trong qua trinh cb
két cua dat yéu, nudc 15 rdng thoat theo phuong ngang dén cac PVDs, sau d6 nuéc s&
dugc PVDs dan 1én trén mat thoat nudc hoac 16p cat thoat nude dé dua ra ngoai. Do
do, hiéu qua lam viéc cua PVDs s€ phu thudc vao kha nang thoat nwdc caa PVDs [1].
Kha nang thoat nugc cua PVDs cang giam thi sac can thim cua PVDs cang ting. O
nuéc ta, dbi véi truong hop xir Iy nén dat yéu két hop bién phép thoat nudc thang
dung, viéc tinh toan thiét ké xir Iy nén dat yéu duoc dua vao tiéu chuan TCCS 41:
2022/TCDBVN [2], trong d6 do cd két theo phuong ngang cua l6p dat duoc gia cb
dugc tinh theo o1 giai Hansbo [6]. Theo phuong phap nay, kha nang thoat nudc cua
PVDs la hing sé theo chiéu sdu cam PVDs va thoi gian ¢ két, diéu nay khéng hop Iy
so véi ung xtr thuc té cuia PVDs. Thuc té, miac du hé thong PVDs 1am tang nhanh qua
trinh cb két cua dat nén, nhung kha ning thoat nudc cia PVDs giam vai chiéu sau cim
PVDs [5]. Ap luc ngang tir dat nén xung quanh PVDs ting theo chiéu sdu cam PVDs,
lyc ép ngang nay lam giam kha ning thoat nudc cua bac theo chiéu sau[5]. Dya vao
két qua thi nghiém vé kha ning thoat nudc cua PVDs, Kim va cong su [7] da xac dinh
rang kha niang thoat nudc cua PVDs giam dan theo thoi gian. Diéu nay gay can tro rat
I6n dén qué trinh ¢ két cua nén dét yéu cé gia c6 PVDs. Do vay, mic du PVDs ting
toc do co két, nhung kha ning thoat nudc ciia nd thuong giam theo thoi gian cb két
cling nhu d6 sdu, dan dén téc do cd két bi cham lai [9]. Do vay, bai bdo nay s& (1)
danh gia kha nang ap dung 10i giai ¢ két két hop gitra ly thuyét ¢ két cua Hansbo va
gia thuyét thay doi kha ning thoat nudc cua PVDs theo d6 sau, thoi gian cd két dé
phan tich ang xt ¢ két cia mot cong trinh xay dung thuc té; (2) tién hanh céc nghién
ctru s6 nham xac dinh anh huong cua su thay doi kha nang thoat nuéc cia PVDs dén
qua trinh ¢ két nén dat yéu.
2.2 LY THUYET CO KET BAC THAM KHI CO XET DEN SU' CAN THAM
CUA BAC THAM.

Hinh 1 thé hién mé hinh cho loi giai c6 két voi khdi dat lang try tron gia cd bac
tham theo Kim va cong su [6]
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Dé xét anh huong cua suc can thim caa PVDs dén qué trinh ¢ két, Deng va
cong su 2013 [10] x4c dinh sy thay d6i kha ning thoat nuéc (g, ) voi chiéu su cam

PVDs (z):
=G (A A, TZ) (21)

Su giam q,, theo thoi gian c¢b két (t) nhu sau:

Qy = QWOe7%t (2_2)

Sy giam q, theoz va t:
z) -
=G A=A Je 29

Trong 6 A, A,, A, la céc hé sd; g, 1a kha nang thoat nudc ciia PVDs tai do siu
z vao thoi diém t; qg,,1a kha nang thoat nudc ban dau cua bac tham tai z = 0, | chiéu
dai duong thoat nuéc cua PVD, trudng hop thoat nuéc mot chiéu | =L (L 1a chiéu dai
PVDs, truong hop thoat nudce hai chiéu 1=1/2)
Deng va cong su 2013 [10] tong hop céc trudong hop, dua ra 10i giai dé xac dinh
qué trinh cb két ctia nén dét, trong d6 do can thdm dugc xem xét voi su thay doi q,,
theo 4 trueong hop sau.
Truong hop 1 (twong ty loi giai trong TCCS 41: 2022/TCBBVN)
voi A =1 A =0, A =0, g, =const
Ur = U e e/ (2-4)
Truong hop 2 véi A >0,0< A <1, A =0, g, thay doi theo z
Ur = Uye oM/ (2-5)
Truong hop 3 véi A =1, A, =0, A, >0, g, thay doi theo t

0 —u 1+ " 8/2ato (2:6)
e 1+a,

Truong hop 4 véi A >0,0<A <A, A >0, g, thay doi theo z va t

— 8/23119
— 1+ae %"
Ur =U, (Wj (2_7)

Trong do:
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M=ﬂo+%{%f+(a—@)ln[l—% Ifﬂ A=A Gk/nm
/JquoAzz/(zmzkh)

= o= MO o
= AT (A A=A A 7k (i) o= ()oK Ins=075

1, = o+ 7K, /0,0 (22—2%); n=d,/d,; s=d./d,; u, la & luc nuéc 16 réng du trung

binh tai d6 sau z; u, 1a &p luc nudc 16 réng du ban dau; T, : nhan t6 thoi gian theo
phuong ngang; C, hé sb cb két theo phuong ngang; k., k.12 hé s6 thim cua dét theo
phuwong ngang trong ving x4o tron va ving khdng bi xao tron; y, khéi lugng don vi
cta nudc; m, hé s6 nén IGn cta dat; d., r,1a dudng kinh va ban kinh vang anh husng
cua PVDs; d,, r,1a duong kinh va ban kinh cua vung xao tron; d,, r, 1a duong kinh va

ban kinh quy doi cia PVDs.

Do cd két theo phuong ngang dbi voi nén dat yéu gia cd PVDs tai d6 sau z:

U, :1_M (2-8)
Uo

Do cd két trung binh theo phuong ngang d6i voi nén dat yéu gia c6 PVD:

u, (z2=0.42l)
u0

Ur=1- (2-9)

2.3 TINH TOAN AP DUNG CHO CONG TRINH THUC TE
2.3.1. Giai thiéu cdng trinh

Trong nghién ctru nay, dé danh gia kha ning ap dung 16 giai dé& xuat trén, loi giai
dugc van dung dé phan tich tng xir c6 két cua cong trinh dap tai cong trinh xay dung
sén bay Saga, Nhat Ban, duoc thuc hién bai Bergado va cong su [3]. Cong trinh nay
duoc lra chon dé kiém chang vi ¢6 cac sd lidu do kha niang thoat nuéc theo chiéu sau
va thoi gian caa PVDs. Piac diém dija chat tai cong trinh nay nhu Hinh 2. Lop dat chiu
nén chinh trong khu vuc thir nghiém 1a dat sét yéu, nam ¢ 16p tht hai véi chiéu day 15
m. Nén dudng dap c6 chiéu cao dap la h = 3.5 m, chiéu rong dy 71 x 71 m va chiéu
rong dinh 25 x 25 m, toc d6 dap khoang 0.03 m/ngay. PVDs str dung cho céng trinh c6
chiéu rong b = 94 mm va chiéu day a = 2.6 mm. PVDs duoc b tri theo dang luéi hinh
vudng véi khoang cach D = 1.5 m, & do sau 25 m. Chai va Miura 1999 [4] tién hanh
thi nghiém dé khao sét su giam kha ning thoat nudc cua PVDs theo thoi gian (Hinh 3).

Dung trong cia dat dap 20 kN/m?3[3]. Cac thdng sé lién quan dén ung xir cia PVDs
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trong tinh toan cd két
d =17m d =03m, d,=00483 m, n=r/r,=352, s=r,/r,=6.2, 1=H =15 m,hé sb

c6 két theo phuong ngang C, =0.087m?/day, hé sb thdm theo phwong ngang
k, =2.21x10° m/s, k, /k, =10, hé s6 nén 1an m,=2.21 MPa™. Trong nghién cau nay,
Guo duoc gia dinh la q,, =500 m*/year, A, =0.0246(1/day) twong ty nhu gia dinh cua
Deng va cong su (2013) [8]. Hé s6 A =1, A, =0.5dugc 4p dung dé xac dinh cd két cua

nén dat yéu.

20 210 | 25.0 , 21 20
1 [ R |
Lép dém cat 1] '

Béc thim (PVDs)|

Vung xao tron

Vung nguyén ven ky
(khéng bi xdo tron)

Dit sét (Ac2) Thiét bi do ap lyc

i
[
[
|
a1
PVD__ : 1 > nude 16 réng
|
i
i
[
|

Th_iét bi do
A1 / chuyén vi ngang

2100
237 DPat cat (As2) I
250 Datsef@e3) ~ TOIATATILE
Dit cat (Ds)

~Thiét bi do dé lun

Hinh 2.1: Mb hinh cho 161 gigi cé két ~ Hinh 2.2: M6 hinh nén dwong dap [3]
véi khoi dit ling tru tron gia cé
PVDs [6]

2.3.2. Két qua tinh toan

Pé xac dinh kha nang (ng dung cua giai phap dé xuat, ¢ két caa nén dat duoc tinh
toan theo ca 4 truong hop cua g, theo Cong thuc (4), (5), (6) va (7)

Hinh 5 thé hién do lin dugc do duoc [3] va du doan tir bon truong hop gid tri q,,
dugc theo Cong thic (4), (5), (6) va (7). Khi xét dén sy giam q,, theo chiéu sdu cam
PVDs va thoi gian cd két, do chinh xé4c cua két qua dy doan lin duoc cai thién dang
ke, do Iun dugc dy doan boi Truong hop (4) phu hop tot vai dix ligu quan trac tai hién
trudng. DO lan xac dinh khi g, 1a hang s6 (Truong hop 1), hay g, giam theo chiéu sau
cam PVDs (Truong hop 2), hay g, giam theo thoi gian (Trudng hop 3) 16n hon gia tri
d6 lan do duoc thuc té tai hién truong. Vi vay, su suy giam g, theo thoi gian va chiéu
sau cam PVDs trong qué trinh c¢6 két phai duoc xem xét khi tinh toan ¢ két.
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® Quan trac (Bergado va

cong su, 1996)
——qw thay doi theo t, z

® Do theo Chai va Miura 1999

—Du doian, A3=0.0264 (1/ngay)

—

= = = qw thay dbi theo t

Do lan (m)
o

G, /G0 = €XP(=A31)

)
/

5-~———_——-

25 | RN

- -t - . -

0 50 100 150 200 3 S S
Thi gian (ngay) 0 100 200 300 400
Thoi gian (ngay)

Hinh 2. 3: Méi quan hé qu/guo theo Hinh 2.4: Két qud dw bdo lin do dwoc [3] va do
théi gian [4] lin cdc trwong hop xét dén sw giam khd ning
thoat nwoc cua PVDs

2.4 ANH HUONG CUA SU GIAM KHA NANG THOAT NUGC CUA PVDs
PEN QUA TRINH CO KET

Trong phan nay, anh huéng cua sy giam g, theo chiéu sdu cam PVDs va thoi gian
cb két (thong qua cac hé sb A, A, a,) dén toc do cd két s& duoc xac dinh. Cac thong
s6 16p dat yéu va PVDs dugc gia dinh nhu
sau:D=15m, H=25m, r,=0.8475 m, r, =0.0483 m, n=17.55, s =3, k, =2.5x10° m/s,
k,/k, =3, q,,=7.3x10°m*/s, m, =0.2 MPa™. Véi gia thuyét, q, tai mat dét tai thoi
diém ban dau chinh la q,, nén hé s6 A =1va A, c0 gia trj thay doi tir 0 dén 1. Dé don
gian trong tinh toan, trong nghién ciru nay, hé sb a, s& dugc thé hién thay cho A, voi
a,=A,(4r’/C,)va a,co gia trj tr 0 dén 1.

Qua trinh ¢6 két duoc xac dinh boi Truong hop 4 véi céc gia tri khac nhau cua A,
va a, dugc thé hién trong Hinh 5, Hinh 6 va Hinh 7. Két qua xac dinh c6 két boi
Truong hop 1 voi gid tri g, 1a hang sé, ciing dugc thé hién trén hinh Hinh 5, Hinh 6 va
Hinh 7 v&i muc dich so sanh.

2.4.1. Phan bé 4p lwe nwéc 16 réng thing dw theo chiéu sau

Hinh 5 thé hién ap lyc nuoc 16 rdng thang du (ur/u, ) theo chidu sau (z/1) voi cac
gia tri khéc nhau ctua A, va a, tai thoi diém ung véi nhan t6 thoi gian T, =0.1,T, =1.
Hinh 5 (a) thé hién ur/u, voi céc gia tri cua A =0.1;0.5,1 tai cac thoi diém cb két
T, =0.1,T, =1. Ldc T, =L khi A, ting thi u/u, ting theo chiéu sau PVDs, tirc 1a do

tiéu tan cua ap luc nudc 16 rdng thang du giam theo chiéu su.
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Hinh 5 (b) thé hién &p luc nude 1 rong thang du véi cac gia tri cua a, =0.010.5;1,
c6 thé thdy rang ldc T, =1,a, tang thi ur/u, ting theo chiéu sdu PVDs, tirc 1a d¢ tiéu
tan cua ap luc nudce 13 rong thing du giam theo chiéu sau.

Hinh 5 (a) va Hinh 5 (b) thé hién trong giai doan dau cua qua trinh ¢ két T, =0.1
(g, giam khong dang ké vao thoi diém nay), su khéc biét vé tiéu tan ap luc nudc 15
rong thang du theo véi A, va a, khac nhau rat nho; véi sy phat trién caa qua trinh cb
két (T, =1), khi A, va a,ting lén gia trji g, giam theo do siu va thoi gian trg nén rd
rang va do d6, su khac biét trong tiéu tan ap luc nude 16 rong thing du theo do sau tro

nén rd rang. Khi A, va a,ting, do tiéu tan &p hec nuéc 16 rdng nho hon nhiéu so voi
khi A, =0,a8,=0 (Truong hop 1)

0.0 o .'. 0 E " <ol 23001, Th=0.1 =.
: et A2=0.1, Th=0.1 F o i
0.1 E ! L] 0.1 F cevedenss 23205, Th=0.1
: e A2=0.5, Th=0.1 I- (4, =05 e 231 Tho 1 ﬂ-
02 F @ A2l The0.1 .. 02 F cveves A2-0,23-0, Th-01 @
: e 20, 23=0, Th=0.1 . E [}
03 » 03 F il
o » E »
04 F H 0.4 .
= E » :
N0 H ROS ¢ :
E & F =
0.6 = 0.6 E []
0.7 F o E .
[ —=—A2=0.1, Th=1 = 0.7 =
0.8 F —a—A2-05,Th-1 » [ —8—a3=0.01, Th=l ¥
0.9 _ —e— A2=1, Th=1 = 0.8 F —a—a3=0.5 Th=1 :
T ——A2-0,a3-0, Th=1 = 0.9 [ —e—a=1, Tl :
Lo B o — ae E ——— A2=0,3=0, Th=l »
0.0 0.2 04 06 0.8 1.0 [ it i BN 0 VD SR
ur /u, 0 0.2 0.4 0.6 0.8 1
uy [
(a) (b)

Hinh 2. 5: ur/uo theo z/l véi cac gia tri khac nhau cia A va as tai thei diém ing véi
nhan té thei gian Th=0.1,Th=1.

a)A2=0.1,0.5,1; b)as=0.01,0.5,1
2.4.2. P c6 két tai cac chiéu sau khac nhau

Hinh 6 thé hién do c6 két huéng tam (U, ) & cac do sdu z =5 m, z = 20 m Véi cac
gia tri khac nhau cta A, va a,. Hinh 6 (a) thé hién khi A, tang, U, 6 cac d¢ sau khac

nhau giam; khi d6 sau tang tir z = 5 m tang Ién z = 20 m, sy giam Ur tré nén rd rang

hon khi A, ting. Su khac bi¢t I6n nhat vé U, tai do sau z = 20 m khi A, ting lén tir
0.11én 11210.7 %
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Hinh 6 (b) thé hién khi a, ting lén, U, & cic do sau khac nhau giam; khi do sau
tang tor z = 5 m tang 1én z = 20 m, sy giam U, tré nén rd rang hon khi a, ting. Su
khac bi¢t I6n nhat vé U, tai do sdu z = 20 m khi a, tang Ién tir 0.01 I&n 1 1a 72 %

Hinh 6 (a) va Hinh 6 (b) thé hién khi A, hoica,ting l1én, toc do cd két cham lai
va xu huéng nay thé hién r& hon khi d¢ siu ting. Hon nita, khi A, va a,cung ting
(g, thay doi theo ca chiéu su va thoi gian) qué trinh ¢6 két cham lai dang ké khi so
sanh vai Truong hop 1 véiq,, 1a hang sé.

2.4.3. P cb két trung binh

Hinh 7 thé hién mirc d6 cd két trung binh (U ) vai céc gid tri khac nhau ciia A,
va a,. Hinh 7 (a) thé hién A, tang thi U giam, qua trinh ¢ két bi cham lai. So véi cb
két Truong hop 1 (A, =0 vaa, =0) sy khac nhau vé gia tri cua U, khi A =05 va
A, =1 lan luot 14 11.1 % va 13.6 %. Hinh 7(b) cho thay khi a, ting, qué trinh cb két
cham lai. So véi Truong hop 1 (A, =0 vaa, =0), su sai khac 16n nhat vé gia tri cta
U khivéi a,=0.5 va a, =1 lan luot 1a 11.1 % va 47 %.

Theo Hinh 7 (a) va Hinh 7 (b) khi g, thay doi theo ca d¢ sau hoic thoi gian, toc

d6 cb két trung binh giam xubng. Hon nita, q, giam theo d9 sau c6 tac dong nho hon
g, giam theo thoi gian dén toc do co két trung binh.

00 Eiﬁi‘.‘;b“‘:‘\um;'“» 0.0 F T, .
01 f i, 01 f o
0.2 A2=1, 7=20m % oo F a3=1,7=20m Mg .,
0.3 | —*—A2=05,Z=20m 03 P ——a3=052-20m
0.4 E A2=0.1, Z=20m - 23-0.01,z-20m
U OIS F ——42-0,23-0 220m 0.4 [ —e—A2-0,23=0,2=20m
ror ; cee@ees A2=1 7=5m U. 05 % a3=1,z=5m
o P oeae A2-057-5m 06 [ 3=0.5,2=5m
0T AL z=5m 07 E a3=0.01,z=5m
0.8 F o A2=0,23=0, 7=5m 08 [ 4220, 230, z=5m
09 f i
E 09
10 b— i . L E
0.001 0.01 0.1 1 10 1.0 - s .
T?: 0.001 0.01 T 0.1 1 10
@ (b)

Hinh 2.6: Pé cé két hwong tam (Ur) ¢ cdc dé sAu z =5 m, z = 20 m Vi cac gia tri
khéc nhau criia Az va aa.

a) A2=0.1,0.5, 1; b) as= 0.01, 0.5, 1
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00 ¢ — 0.0 ¢ ——
01 f - 01 ¢ 4,=05
02 02 E 23=0.01
a3=05
0.3 E ,AL::O] 0.3 E a3=l
__ 04 [ A2=05 04 E A2=0,43=0
U s , A
T £ A2=1 r
05 f 0.5
: A2=0,23=0 E
0.6 F 0.6 £
07 f 0.7 F
08 0.8 £
09 f 09 F
1.0 E 1 1 1 NN 1.0 E L Ll L PR L
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
T, T,
(a) (b)

Hinh 2.7: B¢ cé két trung binh (Ur) véi cac gia tri khac nhau cia Az va as.
a) A2=0.1,05, 1: b) as= 0.01, 0.5, 1

2.5 KET LUAN
Tir céc két qua tinh toan trén, co thé rat ra mot s6 két luan nhu sau:
- Ap dung ly thuyét c6 két caa Hansbo (1981) két hop gia thuyét suy giam kha nang
thoat nudc cua PVDs theo do sdu cam PVDs va thoi gian co ket (g, giam tuyen tinh
voi d6 sau z va giam theo cép s6 nhan theo thoi gian t) c6 thé md phong chinh xac ¢
két ctia nén dat yéu gia co bang PVDs.
- Hé s6 A, dugc str dung dé dién ta sy suy giam cua g, véi do sdu cam PVDs. Khi A,
tang lén, su tiéu tan ap luc nuéc IS‘ rong cham lai nén tbec d6 cd két cham lai va xu
hudng giam nay cang rd hon khi chiéu sdu cam PVDs tang 1én.
- Heé sb a, duoc sir dung dé dién ta sy suy giam cua g, véi thoi gian. Khi a, ting, sy
tiéu tan ap luc nuéc 16 réqg cham lai nén toc d6 cd két cham lai va xu hudng giam tro
nén rd hon vaéi thoi gian co két tang 1én.
- Trong giai doan dau cua qué trinh cb két (g, giam khong dang ké), su khac biét vé
tiéu tan ap luc nudc 16 rdng thang du theo véi A, va a, khac nhau rat nho; véi su phat
trién cua qua trinh ¢ két T, tang, khi A, va a,tang 1én gia tri g, giam theo do siu va
thoi gian tré nén 1d rang va do d6, su khac biét trong tiéu tan ap luc nuéc 16 rong
thang du theo d6 sau tré nén rd rang.
- Khi g, thay doi theo ca do sdu va thoi gian, toc do cd két trung binh ciia dat nén
giam xudng. Hon nita, g, giam theo do sau cé tac dong nho hon g, giam theo thoi
gian dén toc d6 cb két trung binh.
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Chuong 3: DU'BAO PQ LUN, PO CO KET CHO NEN BUONG DAP
TREN DAT YEU CEIA CO’BAN(} BAC THAM KHI CQ XET DEN
HIEN TU'()’N‘G CAN THAM CU:A BAC ATHAN[}: TRUONG HQP
DUONG CAO TOC MY THUAN — CAN THO

3.1 PAT VAN DE

Du bao 1tn cb két, do ¢ két cua nén dat yéu dudi nén duong ludn 1a van dé kho
khan va thach thirc khéng nho trong nganh dia ky thuat xay dung [1-6]. Dac biét khi
cong trinh dudng xay dung trén nén dat yéu c6 bé day Ién dugc gia cb vat liéu thoat
nude nhu bac tham, coc cat, viéc dy bao 1n con ton tai nhiéu khé khan [7-8]. Viéc sir
dung nhiing 1o giai tich dé dy bao 1Gn cho nén duong d6i khi khéng hiéu qua vi chiing
chtra nhiéu théng sé kho c6 thé xem xét hét trong phwong phép giai tich [9]. Su chénh
léch nay duoc giai thich bai cac thdng sb nhu tai trong ngoai, chiéu dai thoat nudc, do
X40 tron, do can thim cua bac déi khi chua dugc danh gia chinh xac [7-9]. Trong cac
phuong phap du b&o 1un hién nay, phwong phap dd hoa [9] thuong duoc sir dung vi
tinh don gian ctia nd. Tuy nhién phuong phap nay thuong cho két két qua thap hon so
véi két qua quan tric va phu thugc vao sb gia thoi gian dugc chon [8-11]. Phuong
phap Hyperbolic d& xuat bai Tan va cong su [12] ciing thudng ding ¢ Viét Nam, tuy
nhién phuong phap nay thuong cho két qua 16n hon két qua quan trac [8]. Nhin chung
nhitng phuong phap nay c6 nhuge diém 1a két qua dy bao lan cudi cung chi dwa vao
dir liéu lun do duoc tai mot giai doan thi cong dap trén nén dat yéu [13]. Nhiing
phuong phap nay c6 nhuge diém 1a khdng thé xay dung dudng cong 1Gn theo thoi gian
dwra vao d6 1Un cuc han. Vi sy anh huéng cac thdng s6 nhu @ can tham va sy x40 tron
cua dat do thi cong bac thim dan dén céc gia tri thu dugc thir phan tich nguoc thuong
nho hon cac gia tri thuc té [8]. Trong xay dung duong trén nén dat yéu, viéc dap hay
chat tai duoc thuc hién theo giai doan dé dam bao tinh 6n dinh cua nén duong do
cudng d6 cua I6p dat yéu rat nho. Do d6, dé tang tinh hiéu qua viéc quan ly thi cong
duong, can c6 mot phuong phap du béo 1an theo thoi gian diwa vao nhitng sé liéu quan
trac ¢ nhitng gia doan sém hon, so véi cac giai doan dap tai cudi cing. Néu do 1an du
bao theo thoi gian duoc du béo chinh xac theo céc giai doan dap, viéc quan ly tro nén
hiéu qua, qua d6 co thé diéu chinh va danh gia thoi gian dap va chiéu cao dap sao cho
hop Iy [13]. Sy sai léch trong du doan do lin ciing nhu toc do ¢ két cuia nén dat yéu
c6 gia c6 bac tham gay ra nhiéu yéu t6 khac nhau lién quan dén théng sé dau vao trong
tinh toan, trong d6 kha ning thoat nudc cua bac déng vai trd quan trong. Trén thuc té,
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thong s6 nay rat kho va hay gia dinh dé tinh toan trong thiét ké [8]. Dua vao két qua
thi nghiém vé kha ning thoat nudc cua bac thim duoc thuc hién boi Kim va cong su
[14], kha ning thoat nudc cua bac giam dan theo thoi gian. Do d6 d6 can thim ciing
tang theo thoi gian. Pidu ndy gay can tro dang ké dén qué trinh ¢ két cua nén dat yéu
cd gia cb bac thim. Muc tiéu chinh cua nghién ctu nay du bao do ¢ két, do 1tn cua
nén dat yéu duoc gia cb bac tham cua dy an cdng trinh cao téc My Thuan — Can Tho
khi xét &én kha ning thoat nudc cua bac tham thay dbi theo chiéu sau.
3.2 GIOI THIEU CONG TRINH PUONG CAO TOC MY THUAN — CAN

THO
3.2.1. Pham vi dw an:

Du an DPTXD duong cao tbc My Thuan — Can Tho di qua dia phan cac huyén

Binh Téan, Long Ho, Thi xa Binh Minh cua tinh Vinh Long; huyén Chau Thanh, tinh
Dbong Thap:

+ Piém dau tai Km107+363.08 (tvong dwong Km107+740, 1y trinh Dy 4n cau my
Thuan 2) thuoc dia phan phuong Tan Hoa, TP. Vinh Long, tinh Vinh Long, 1a diém
két ndi vai cau My Thuan 2.

+ Piém cudi tai Km130+337 (nut giao Cha Va, két néi QL1 hién hitu) thudc dia
phan thi xa Binh Minh, tinh Vinh Long.

+ Chiéu dai tuyén cao téc khoang 22.97 km
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" Hinh 3.1. Cao téc Mj Thugn — Cn Tho
3.2.2. Pham vi g6i thau XL-03:

- GOi thau XL-03: Xay dyung doan tuyén Km 120+500 dén Km 130+337 (bao gom
khao sét, thiét ké ban vé& thi cong) thuoc Dy 4n dau tu xdy dung cong trinh duong cao
t¢c My Thuan — Can Tho, giai doan 1.

- Piém dau: Km 120+500, thuoc x4 Nguyén Van Thanh, huyén Binh Tan, tinh Vinh
Long tiép giap goi thau XL-02

- Piém cudi: Km 130+337 (n(t giao Cha Va) thudc dia phan thi x& Binh Minh, tinh
Vinh Long tiép giap véi cau Can Tho

- Tong chiéu dai: khoang 9.837 Km
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- Pia diém xay dung: Huyén Binh Tan va thi x4 Binh Minh, tinh Vinh Long
3.2.3. Quy m6 mit cat ngang

a. Quy md mit cit ngang giai doan hoan chinh

Giai doan hoan chinh: Quy md 6 lan xe, bé rong nén Bnén = 32.25m, bao gom:
+ Phan xe chay 6 lan co gigi: Blx = 6x3.75m = 22.5m.

+ Dai phan cach gitra: Bgpc = 0.75m.

+ Dai an toan trong: Batt =2 x 0,75m = 1,5m.

+ Dai dung xe khan cap: Bdkc = 2 x 3,0m = 6,0m.

+ L& dat phia ngoai: BIé dat= 2 x 0.75m = 1.5m.

+ Do dbc ngang: Imat = 2%; I& dat = 6%.

o
TIVA GUAL BXCAN HOAN THIEN

8 AN A 10 AN CAD TEC Uiy ol E

_— Wi cip
. | DA PHAN CACH
N CAD DG THETHE o A
HiG REC: ” : i o T o HiNG R
i gL = - = L
= 8 s T . _ "‘_ 3 wl e My
COCERME | | o PP iTN Sid | coc chup
% =23 P AC kvl i -4 i
Lo ) ) . odp mir o |
YAy DACDATKHONG THCHHOP EARCHG BINHEN DR CATERS g
DAY 30CM Pl NS AT BN

Hinh 3.1. Quy md mat cdit ngang giai dean hoan chinh

b. Quy md mit cat ngang giai doan 1

Giai doan phan ky: Quy md 4 lan xe dugc hoach dinh 1a 1/2 quy md mat cat ngang
hoan chinh, nim hoan toan bén phai cia mit cat ngang quy mé hoan thién, tim phan
ky cach tim hoan chinh 7.625m.

Bé rong nén dudng giai doan phan ky Bnén = 17m, trong do:
+ Phan xe chay 4 lan co giéi: Blx = 4x3.50m = 14.0m.

+ Dai phén céch gitra: Bgpc = 0.50m.

+ Dai an toan trong: Batt = 2 x 0.50m = 1.0m.

+ Dai [é: Blé =2 x 0.75m = 1.5m

+Po doc ngang: Imat = 2% 1& dat = 6%.

(Dai 1& duoc ciu tao gom: Dai an toan ngoai tring 18 gia c6 Batn=2x0.25m=0.5m; va
dai I& dat trong co Blé dat=2x0.50m=1.0m)
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Hinh 3.2. Quy md mat cdit ngang giai doan 1
3.2.4. Phan doan xir ly

Pham vi nghién cau: doan 39 (Km 124+700-Km124+800) thuéc Phan doan

Km120+500 - Km128+000

- Giai phap xir ly nén dat yéu busc TKBVTC tuan thu theo dang Quyét dinh s6

188/QD-CQLXD ngay 12/10/2020 Cuc Quan ly Xay dung & Chat lugng Cong trinh

Giao théng — Bo Giao théng van tai vé viéc Phé duyét TKKT gdi thau sé 3. Giai phap

nhu sau:

- Bac tham: Sir dung bac tham két hop véi gia tai chd 1Gn, chiéu sdu cam bac tham tur

18.5m dén 35.3m, b tri theo so do hinh tam gi4c cu ly tir 1.2m dén 1.7m. Sir dung bac

thAm ngang thay thé 16p dém cat thoat nuéc.

- San giam tai: BS tri tai pham vi nén duong dau cau, riéng Sm dau san giam tai (tiép

giap voi hod so duong) xu ly bac thim trudc khi xay dung san giam tai va duoc thé

hién & hd so nay (phan thiét ké san giam tai xem hd so cau)

- Cac doan dap cao b tri vai dia ky thuat 200kN/m nham tang cuong hé sé on dinh

theo yéu cau.

3.2.5. Két qua xir ly

Bang théng ké pham vi xir Iy nén dét yéu bang PVD doan Km120+500 - Km122+180
Bdng 3.1. Thong ké khéi lirong xi Iy nén ddt yéu bing PVD doan 39 Km124+700-

Km124+800

Logi

B
hoi i | W p

TT | Tén coe Ly trinh duag | 220 dwdmg | i Chidu dai chumit
xirly auimg
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Hinh 3.3. Mgt cdt ngang dgi dién thi cong
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50 p6 CAM BAC THAM

CHI TIET "B"

i DIKT [dé1) 200kMim {néu od)

Ridinh thadl nuds

Eldo 51 KTH va &ip trd

GHI CHU
FG: Cao dd dutng do
Ht: Chiéu can phing lin
Hs: Chidu cao gia tai
H1, H2: Cao d& dp giai doan 1, giai doan 2
AT1AT2: Thai gian chédr giai doan 1, giai doan 2
1. Kich thude ghi tréin ban v la mat, trir khi co chi dinh khac A
2. Chiéu s8u PVD cb thé thay déi theo suf phan bd dst yéu thue 18 13'|
3. Cdng, ranh dugc thi cdng sau khi két thic thai gian che 10n
4. a: khoang cach b tri bac thm
5. Khodng cach gilta 2 16p vai DKT gia cutng 1a 20em.

MAT CAT BO TRI THIET B QUAN TRAC LOAI 1
Giling quan ke tyl im
BY oo
B S0 Kin bl mibt (e o 1t C)
Coegh (Xam ohi ikt A) Cox b (éem chi il A)
s Ls T L8
| | | LY Ao
I [ [ T T ] [ [ =
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Hinh 3.4. Mgt cdt ngang bé tri quan tréc
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3.3 DU BAO PQ LUN,PQ COKET
3.4.1. Théng sé nén dat

Céc khao sat dia chat da duogc tién hanh dé co duoc s6 liéu dia ky thuat phuc vu thiét
ké chi tiét cua cong trinh duong, cac 16 khoan co do sau tir 35 dén 45 m, thi nghiém
xuyén tiéu chuan (SPT), thi nghiém cét canh cénh hién trudng, tién hanh thu thap céc
mau dat nguyén ven/bj x40 tron dé tién hanh céc thi nghiém trong phong dé xac dinh
tinh chat vat ly caia ching (phan loai, trong luong riéng, &6 am, giéi han Atterbergs...),
thi nghiém cb két va thi nghiém do cudng do (cit truc tiép va thi nghiém cét ba truc)

Tai Km124 +740, sé liéu dia ky thuat dugc ldy tir hd khoan DY124-6 c6 d6 sau hd
khoan 36m, duoc xac dinh dic trung boi hai 16p chinh. Lép dau tién 1a mot 16p dat dat
sét day (CL) trang thai mém dén déo mém sau 19.9 m. Bén du6i 16p ndy ton tai 16p cat
day (SM). Muc nudc ngam nam ¢ do sdu khoang 0.5 m tir mat dat. Bang 3.1 tom tat
két qua khao sat dia chat cia ca hai 16p CL va SM.

Bdng 3.1. Cac chi tiéu co Iy, cwong do ciia dat

STT |Lépdit |w Gs ¥ Cu C’ ¢’

(%) kN/m3 | KN/m? | kKN/m? | (©)
1 CL 354 [266 [18.1 |1531 |0 30
2 SM 204 |26 203 |- 0 36

Ghi chli: ® - P am; Gs- Ty trong hat; vy - Trong lugng thé tich; Cy- luc dinh khong
thoat nuédc; C' - Luc dinh luc dinh thoat nudc; ¢' - Goc ma sat thoat nudc.

Bdng 3.2. Cac chi tiéu nén 1Un ciia dat

. Cv Ch
STT | Lopdit | C C . e
opca ‘ r ¢ ° | (mnam) | (m2/nam)
1 CcL 0.163- | 0.02- | 0.002- | 0.728- | 1250 | 1875

0.297 0.061 0.008 0.958

2 SM - - - - -

Ghi chi: Cc - Chi s nén; Cr- Chi sb truong nd; Cq - Hé s6 ¢6 két thir cap; eo- hé s6
rong ban dau; Cy - Hé s ¢b két doc; Ch - Hé s6 ¢b két ngang.

Phuong phap gia tai két hop PVDs dugc chon 1a ki thuat cai tao nén dat. Muc tiéu 1a
dé day nhanh qué trinh c6 két cua dat sét mém bang cach cho phép nudc tiéu tan theo
chiéu ngang dén PVD sau d6 theo PVDs di 1én dén cac bac tham ngang va dua ra
ngoai.

Nén duong dap c6 chiéu cao dap thiét ké 3.6 m, mai taluy c6 do dbc 1V:2H va tai
trong gia tai cao 3.0 m. PVDs duoc lap dat véi khoang cach D = 1.2 m trong theo dang
lugi tam gi4c. Hinh 3.7 thé hién d6 cao do dap vai thoi gian dap

T2022-06-31 44




B&o céo tong két dé tai

6.6m ‘
) V . Muc nuéc ngam
199 m CL .
SM
2
Bién dong Bién dong

Hinh 3.7. Chiéu cao dip nén dwong + gia tdi
3.4.2. Xay dwng mo6 hinh tinh toan

3.4.2.1. Xac dinh Cy, Cn, Ccdwa vao phwong phdp phan tich nguweoc

Bang 2 thé hién thoi gian dé nén dat dat do co két U = 90% theo thiét ké ung
véi truong hop Cy =5 m#%nim va Cp = 7.5 m?/nam Teo = 89 ngay, tuy nhién, khi Cy =
1.2 m¥nam va Ch= 1.8 m¥nam, thoi gian dé cb két dat 90% la khoang 372 ngay. Hé sé
cb két s& anh huong rat 1on dén thoi gian nén dat dat do ¢ két 90% (thoi gian dé nén
dat ¢ két 90% dao dong rat Ion tir 89 ngay dén 372 ngay) va do dé c6 anh huéng dang
ké dén tién do xay dung. Vi vay, dé xac dinh (ng xir thuc té caa dat nén, trong nghién
clru nay, cAc gid tri hé so ¢b két Ch va Cy s& dugc xac dinh lai bang phuong phap phan

tinh nguoc tir két qua do lan do dugc tai hién truong va tir két qua tir mé hinh sé.

Bdang 3.3. Du bdo dp cé két, dé 1Un cé két theo thiét ké

Truong Cec Cv Ch S S90% Thaoi gian
hop (m?/ndm) | (M?nam) (mm) (mm) (ngay)
1 0.297 5.0 7.5 1.455 1309 89
2 0.297 1.2 1.8 1.561 1304 372

a) Xdc dinh Cy, Cn, Cc dwa vao phwong phdp Asaoka (1978)

Phuong phéap du bao do 1Gn cudi cing Asaoka (1978), duoc sir dung dé dy doan
d6 1un cb két cudi cung tir dit liéu dugc quan trac. Theo phuong phéap nay, trén dudng
cong quan trac 1Gn sau khi gia tai, chia thanh cac doan c6 khoang thoi gian bang nhau
At teong tng véi cac @6 1Gn Sy, Sz, . . ., S da dugc chon, trong d6 Sy 1a d6 lUn tai thoi
gian n va khoang thoi gian At =(tn — tn-1) 14 khong d6i. Cac diém (Sn-1, Sn ) sau dé duoc
vé dd thi nhu trong Hinh 3.8. Nhitng diém ndy nam trén mot duong thang c6 do déc

m. Do 1Gn cudi ciing dugc du doan bang d6 hoa 1a diém giao nhau cia duong nay va

T2022-06-31 45




B&o céo tong két dé tai

duong 45°. Arulrajah, Nikraz va Bo (2003) dé xuat moi quan hé thuc nghiém (phuong
phap tinh toan nguoc) xac dinh hé sé ¢b két ngang Ch nhur thé hién trong phuong trinh:
D?x'log, m
C,=—~—=_(3-1
h BAT (3-1)
Biét p duoc xéac dinh theo:

o 27k, 17 z B Az ]
M= py + LA {Az | +(A Az)'”(l A IH (3-2)

V6i y0=|n2+%|ns—o.75 (3-3)

S

Sp A

S2

So S1 Sz

Figure 7. Plot of S, ;vs. S,,

Hinh 3.8. Xdc dinh dé 10n cé két theo Asaoka
b) Xdc dinh Cv, Ch, Cc dwa vio phwong phdp soé trong Plaxis

Do6i véi nén duong gia ¢ PVDs, PVDs lam ting hé s6 thim cua dat nén theo
phuong thiang dtng. Chai va cong su (2001) dé xuat phuong phap quy doi hé sé thim
cua ca nén dat va PVDs theo phuong dimng thanh hé sé thaim twong dwong phuong
dang kve. Nho PVDs, hé s6 thim cua I6p dat nén duoc cai ting 1én bang kve trong mo
hinh 2D nhu sau:

2,512k,
uDZk,

Kee = (1+ jkv (3-4)

Trong do:
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De 12 duong kinh twong duong cia mot PVD (duong kinh hinh try cia dét bao
quanh mot PVD). Khi PVD dugc b tri theo hinh tam giac De = 1.05S trong d6 S 1a
khoang cach giira hai PVD lién ké.

Phuong trinh (3-4) 4p dung diéu kién thoat nudc mot chiéu.
L 14 téng chiéu dai thoat nuéc caa PVD trong ving duoc gia cb.
1 c6 thé duoc xac dinh theo Hansbo cho trong truong hop thoat nudc mét chiéu.

K, 3 271%k
In +-n Ins—Z

s k

5 (3-5)

Tuy nhién, gia tri cta Kve theo cong thac (3-4) dugc tinh todn véi kha nang thoat nudc
khong doi theo do sau ciia PVD. Thyc té kha ning thoat nuéc ciia PVD giam theo do
sau do ap luc gidi han cao (Rixner va cong su 1986; Chai va cong su 2004; Deng va
cong sy 2013). Pé xét dén su suy giam tuyén tinh vé kha ning thoat nuéc cua PVDs
theo do sau, hé s tham theo phuong ding turong duong (k've) ctia nén dat gia cb bang

PVDs dugc dé xuat nhu sau:
2
k've=[1 25k kvjkv (3-6)

Trong d6 p' duoc xac dinh dya trén sy thay doi doi kha nang thoat nugc PVD theo
chiéu sau. Trong truong hop ndy, gia tri A1 = 1, nghia 1 kha ning thoat nuéc caa PVD
tai mat dat (z = 0) bang quo, thay do6i kha ning thoat nudc theo do sau chi phu thuoc
vao Az.

u' dugc xac dinh theo Cong thuc (3-2)

Trong phan tich nay, mét md hinh sé 2D dugc xay dung trong Plaxis bang céach sir
dung mé hinh hitu han 15 node phan tir tam giac. M6 hinh Mohr-Coulomb (MC) dugc
str dung mé phong cho vat lidu dat dip va l6p cat SM. M6 hinh Soft Soil (SSM) dugc
sir dung dé md phong 16p dat sét CL yéu. Hinh 3.9 thé hién mé hinh nén dip duoc xay
dung Plaxis. Bang 3.4 thé hién céc thong sb khai bao trong Plaxis 2D

Muc nude ngam

'C|__.'

SM
.

Bién dong Bién dong

Hinh 3.9 Thé hi¢n mé hinh nén ddip dwoc xay dung Plaxis
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Bdng 3.4. Cac thong sé khai bao trong md hinh Plaxis

Lép | Loai ysat E v e0 Cx K* A* o kv Kn K've
dat md | (kN/ | (kPa) C | (mmis) | (mihs) (m/s)
hinh | 13 R
pit | MC 20 | 20000 | 0.3 10° 10°
dap
CL | SSM | 15.56 0.958 | 0.94 | 0.02 | 0.112 | 1 | 1.54x | 3.08x10" | 3.59x107
10-9 9
SM | MC 18 | 15000 | 0.3 10° 10
Ghichi: i*=—Ce ;o= 25 ¢ _(5e
2.3(1+¢,) 2.3(1+€,)
Bang 3.5 thé hién cac giai doan xay dung dugc md phong trong Plaxis
Bdng 3.5. Mo phéng cdc giai doan tinh toan cé két trong Plaxis
Giai doan thi cong Phuong phap tinh | Tai trong tac dung | Thoi  gian
toan (loading input) thi cong
(ngay)
0 | Initial soil | Consolidation Staged construction | -
conditions
1 | Thi cong dém céat+ | Consolidation Staged construction | 34
PVDs
2 | Thi cong dap nén | Consolidation Staged construction | 156
duong + gia tai
3 | Cho ldn co ket Consolidation Staged construction | 370
4 | Do tai Consolidation Staged construction | 30
5 | Choldn Consolidation Staged construction | 20

Tuong nhu nhu phuong phap xac dinh hé sé ¢b két ngang Ch tir di liéu quan trac hién
truong. Trong phan tich s, hé s6 ¢ két ngang, Ch, dugc tinh nguoc tir md hinh Plaxis
sur dung Cong thuc (3-7).

C,

DT,

= (37)
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Th va p duge tinh twong tng bang Cong thire (3-8) va (3-9)
U, =1—exp(-8T,/ 1) (3-8)

. AN N Az
s 25 2 (- 122 e

3.4.3. Két qua tinh toan

Hinh 3.10 thé hién chiéu cao nén dip va gia tai duoc xay dung theo dit liéu hién
trrong va mo phong trong Plaxis. Cac dit liéu d6 10n cua ban do lun cung vai dir liéu
lan xac dinh tir mé hinh Plaxis duoc vé& trong Hinh 3.11. Bang 3.6 thé hién két qua lun
tai hién truong, két qua lan tr mé hinh Plaxis. Do 1Gn cudi cing duoc do tai hién
trudng 1a 419 mm tuong ng véi thai diém t = 560 ngay.
Hinh 3.12 dé x4c dinh do 1Gn cb két theo phwong phap Asaoka, hé s6 m=0.82202, voi
At = 15 ngay Vvéi tong d6 1tn ¢ két 12 421.4 mm. Do cd két, U, duoc tinh toan tai thoi
diém t=560 ngay dua vao phuong phap Asaoka Ia:
sty = % =99.43%
Hinh 3.11 thé hién do 1Gn theo thoi gian trong mé hinh phuong phép sé (Plaxis) d6 1un
tai thoi diém t=560 ngay 1a 450 mm; d6 14n ¢ két cudi cung theo phuong phap sd 1a
461mm. Do cd két, U, duoc tinh toén tai thoi diém t=560 ngay dua vao phuong phap
s6 1a:
_ 450
t=560ngay 461
Hé s nén C. dugc tinh toan nguoc bang phuong trinh (3-10), (3-11) két qua tinh toan
C. duoc liét ké trong Bang 3.6 theo ca 2 phuong phap sb va phuong phap Asaoka.
s=Ys, =y Celi g 9% (390

1+e] ipz

=97.6%

C
aF= 2t (3-11
23@+%)( )

Hé s6 cb két ngang Ch duoc tinh toan ngugc theo Cong thuc (3-1) — phuong phéap
Asaoka va cong thuc (3-7) — phuong phap sb.
Cac hé sb cb két ding, Cv, cho ca phuong phap dua vao dit liéu quan trac hién truong
va M6 hinh Plaxis dugc tinh todn dya trén gia dinh ring Cy= Ci/1.5. Bang 3.7 liét ké
céc théng so va két qua ciia Ch va Cy theo 2 phuong phap.
Nhan xét két qua:
- Muc do cb két tinh toan theo phuong phép Asaoka va mé hinh Plaxis tai t = 560
ngay dao dong tir 97.6% dén 99.43%, nén muc tiéu chinh cua cong tac gia tai
trudc dé cai tao nén dat da dat dwoc mire do cb két toi thicu 1a 90%.
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- Gia tri Cc dugc tinh nguoc tir md hinh s6 (Cc = 0,116), tir phan tich nguoc tir dir
lieu quan trac Cc =0.137. C4c gia tri ctia Cc tir tinh toan nguoc thap hon duoc do
trong phong thi nghiém, nhu duoc liét ké trong Bang 3.2, nam trong khoang tur
0,163 dén 0,279.

- Hé s6 cd két ngang (Cn) tinh toan nguoc tir md hinh sé (2.81 m2/nam) tuong ty
vé6i pham vi két qua tinh toan nguoc bang phuong phap Asaoka la 2.88 m%/nim,
va l6n hon gia tri Ch la 1.8 m?/ndm do dugc trong phong thi nghiém trong Bang

3.2.
7
P 6 [
Es5 ¢t
\‘)hg 4 |
2 -
53 F
L-«' -
1 F
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900
Thot gian (ngay)
Hinh 3.10. Thoi gian dip nén dwong dip + gia tai
0
C do tai hién truong
-100 F =+ = Theo phuong phép s6 (Plaxis)
) F
3-200 -
o L
=300 f
2 f .
-400 5 N [T T 7
_500 C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0O 100 200 300 400 500 600 700 800 900
Thoi gian (ngay)

Hinh 3.11. P§ lin xdc dinh tir quan trac hién trwong va tinh toan trong Plaxis
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Hinh 3.12. Xdc dinh d6 lin cudi cing theo phwong phdp Asaoka

Bdng 3.3. g 1Un cé két, d co két, h¢ sé nén theo cac phwong phdp Asaoka va

Plaxis
Phuong phap | Do lGnt=560 | D6 ltn cudi Do ¢ két Cc
ngay (mm) cung t=560 ngay
(mm) (%)
Asaoka 419 421.4 99.43 0.106
Plaxis 450 461 97.6 0.116

Bdng 3.4. Xdc dinh hé sé cé két bang phwong phdp phan tich nguwoc

Phuong Do dbc u Un (%) Th Ch Cv
phap m (m?/ndm) | (M?/ndm)

Asaoka 0.82202 3.306 3.13 2.09
Plaxis - 3.306 97.6 1.79 2.81 1.87

3.4 KET LUAN CHUONG 3

Nghién ctru nay da xac dinh d6 10n, cd két cua nén duong xu ly bang PVD két hop voi
gia tai trudc tai doan 39 km 124+700 — Km124+800, cong trinh duong cao toc My
Thuan — Can Tho. Mot s6 két luan sau cé thé dugc rat ra:

- Phuong phap quy ddi hé sé tham twong dwong theo phuwong ding (phuong phap
K've) duoc chang minh c6 kha nang dung dé md phong qué trinh 1am viéc cua
nén dudng gia ¢6 bang PVD.
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- Can phai xem xét dén sy suy giam kha ning thoat nuéc cua PVD theo d6 sau
trong tinh toan cé két cua nén dat yéu, dac biét 1a trong trudng hop nén dudng
c6 chiéu su cam PVD dai.

- Tur két qua xac dinh do cd két cho thiy ring qua trinh c¢b két da hoan thanh it
nhat 97.6%, diéu ndy xac nhan rang muc tiéu thiét ké it nhat 90% d6 cd két da
dat duoc, hd tro ra quyét dinh thoi diém dd tai dé dam bao qua trinh xay dung
an toan va thanh céng.

- Sy thdng nhat chit chg gitra két qua phan tich dugc thu dugc bang phuong phap
Asaoka va phuong phép s Plaxis dd chang minh: mé hinh FEM c¢6 thé duoc st
dung dé du doan qua trinh cb két va ltn cho toan bd cac phan caa du an.
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KET LUAN VA KIEN NGHI

1. KET LUAN
Dua vao cac két qua nghién ctu trén, mot sb két luan sau c6 thé dugc rit ra:

Khi PVD duogc sir dung gia ¢b nén dat yéu, sac can tham cua PVD la yéu tb
quan trong gay ra sy tri hodn dang ké qua trinh ¢ két cua nén dat yéu.

Phuong phap hé sé thim twong duong theo phwong dimg (phuwong phép k've)
dugc ching minh ¢6 kha ning dung dé md phong qué trinh 1am viéc caa nén
duong gia cb bang PVD.

Can phai xem xét dén sy suy giam kha ning thoat nuéc ciia PVD theo do sau
trong tinh todn c6 két ciia nén dat yéu, dac biét 1a trong trudng hop nén dudng
c6 chiéu sau cam PVD dai.

Sy thong nhat chit ché giira két qua phén tich duoc thu duoc bang phuong phap
Asaoka va phuong phép s Plaxis da chang minh: mé hinh FEM c¢6 thé dugc st

dung dé du doan qua trinh ¢ két va Iin cho toan bd cac phan cua du an.

2. KIEN NGHI
Nghién cau nay tap trung vao viéc phat trién giai phap sd, phan tich cho qua trinh

cb két cua nén dat yéu gia c6 PVD. Trong tuong lai c6 thé tién hanh cac hudng nghién

ctru sau:

Trong qua trinh lap dat PVD, khi rat truc gé rat, khu vuc dat nén lién ké voi
PVD c6 thé tré thanh trang thai khoéng bdo hoa (Indraratna et al. 2004). Su
cham lai rd rét cua su tiéu tan va ¢ két ap luc nudc 16 rdng cb thé thiy o giai
doan dau cua tai trong. Do d0, cac thi nghiém trong phong nén duoc thyc hién
dé xac dinh qua trinh ¢ két trong truong hop nay. Mot md hinh phan tich c6
thé duoc tién hanh véi khu vyce chua bio hoa gan véi PVD.

Viéc lap dat PVD ciing gay ra sy thay doi vé ty & qua cd két (OCR) bén trong
viing bi x40 tron. Didu nay c6 thé duoc nim bit dé diéu tra anh huong cua bién
thé OCR dén hanh vi ¢6 két ciia nén dét yéu.

Dién bién cb két lau dai trong nén dat yéu lubn phuc tap. N6 thuong bao gom
d6 1Gn tir bién. Do d6, giai phap co két bang s cho nén dat yéu duogc lap dat
bang PVD phai nim bit duoc tac dong cua tir bién trén mé hinh, anh hudéng dén

su tiéu tan &p luc nude 16 réng du va tée do lun.
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PHU LUC

Bdng 1. Anh hwéng cia hé sé a3 dén dp cé két ciia nén dwong

Ur
i ol o2 “ a3=0.01 | a3=05 a3=1 A2=0,a3=0
0.004 | 0.08047694 | 0.092139 | 0.873431 | 0.0034538 | 0.0034520 | 0.003450163 | 0.003648
0.008 | 0.08047694 | 0.092139 | 0.873431 | 0.0068956 | 0.0068884 | 0.006881089 | 0.007282
0.012 | 0.08047694 | 0.092139 | 0.873431 | 0.0103255 | 0.0103093 | 0.010292895 | 0.010903
0.02 | 0.08047694 | 0.092139 | 0.873431 | 0.0171494 | 0.0171050 | 0.017059622 | 0.018106
0.028 | 0.08047694 | 0.092139 | 0.873431 | 0.0239261 | 0.0238395 | 0.02375128 | 0.025256
0.032 | 0.08047694 | 0.092139 | 0.873431 | 0.0272967 | 0.0271841 | 0.027069247 | 0.028812
0.036 | 0.08047694 | 0.092139 | 0.873431 | 0.0306557 | 0.0305136 | 0.030368792 | 0.032354
0.04 | 0.08047694 | 0.092139 | 0.873431 | 0.0340030 | 0.0338282 | 0.033650027 | 0.035884
0.048 | 0.08047694 | 0.092139 | 0.873431 | 0.0406627 | 0.0404128 | 0.040158023 | 0.042905
0.06 | 0.08047694 | 0.092139 | 0.873431 | 0.0505658 | 0.0501793 | 0.049785492 | 0.05334
0.072 | 0.08047694 | 0.092139 | 0.873431 | 0.0603660 | 0.0598153 | 0.059254162 | 0.063662
0.1 | 0.08047694 | 0.092139 | 0.873431 | 0.0828392 | 0.0818025 | 0.080746372 | 0.08731
0.125 | 0.08047694 | 0.092139 | 0.873431 | 0.1024472 | 0.1008620 | 0.099247622 | 0.107919
0.167 | 0.08047694 | 0.092139 | 0.873431 | 0.1344440 | 0.1317152 | 0.128936988 | 0.141501
0.2 | 0.08047694 | 0.092139 | 0.873431 | 0.1587772 | 0.1549728 | 0.151099882 | 0.166997
0.25 | 0.08047694 | 0.092139 | 0.873431 | 0.1943409 | 0.1886452 | 0.182846659 | 0.204192
0.3 | 0.08047694 | 0.092139 | 0.873431 | 0.2283922 | 0.2205316 | 0.212526729 | 0.239726
0.35 | 0.08047694 | 0.092139 | 0.873431 | 0.2609958 | 0.2507393 | 0.240288863 | 0.273674
0.4 | 0.08047694 | 0.092139 | 0.873431 | 0.2922136 | 0.2793686 | 0.266270171 | 0.306106
05 | 0.08047694 | 0.092139 | 0.873431 | 0.3507261 | 0.3322604 | 0.313386193 | 0.366689
0.6 | 0.08047694 | 0.092139 | 0.873431 | 0.4043740 | 0.3798858 | 0.354773307 | 0.421984
0.8 | 0.08047694 | 0.092139 | 0.873431 | 0.4986683 | 0.4616405 | 0.423312783 | 0.51851
1 | 0.08047694 | 0.092139 | 0.873431 | 0.5779568 | 0.5285615 | 0.476776686 | 0.598918
2 | 0.08047694 | 0.092139 | 0.873431 | 0.8210558 | 0.7262374 | 0.616108405 | 0.839133
3 | 0.08047694 | 0.092139 | 0.873431 | 0.9237780 | 0.8115046 | 0.662335504 | 0.935479
4 | 0.08047694 | 0.092139 | 0.873431 | 0.9673830 | 0.8526272 | 0.678651764 | 0.974122
5 | 0.08047694 | 0.092139 | 0.873431 | 0.9859781 | 0.8741199 | 0.68456035 | 0.989621
6 | 0.08047694 | 0.092139 | 0.873431 | 0.9939443 | 0.8859827 | 0.686721273 | 0.995837
7 | 0.08047694 | 0.092139 | 0.873431 | 0.9973726 | 0.8927670 | 0.68751451 | 0.99833
8 | 0.08047694 | 0.092139 | 0.873431 | 0.9988548 | 0.8967353 | 0.687806092 | 0.99933
9 | 0.08047694 | 0.092139 | 0.873431 | 0.9994986 | 0.8990893 | 0.687913327 | 0.999731
10 | 0.08047694 | 0.092139 | 0.873431 | 0.9997794 | 0.9004978 | 0.687952773 | 0.999892
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Bang 2. Anh hwéng cia hé s6 A2 dén do co két nén dwong

A2=0.1 A2=0.5 A2=1
Th o Ur o Ur o Ur
0.004 0.951475 | 0.996390147 0.873431273 0.996548 | 0.766447 | 0.996787
0.008 0.951475 | 0.992797006 0.873431273 0.993112 | 0.766447 | 0.993588
0.012 0.951475 | 0.98922049 0.873431273 0.989691 | 0.766447 | 0.990403
0.02 0.951475 | 0.982116988 0.873431273 0.982895 | 0.766447 | 0.984074
0.028 0.951475 | 0.975078956 0.873431273 0.97616 | 0.766447 0.9778
0.032 0.951475 | 0.971584278 0.873431273 0.972816 | 0.766447 | 0.974683
0.036 0.951475 | 0.968105713 0.873431273 0.969486 | 0.766447 | 0.97158
0.04 0.951475 | 0.964643178 0.873431273 0.966172 | 0.766447 | 0.96849
0.048 0.951475 | 0.957765863 0.873431273 0.959587 | 0.766447 | 0.96235
0.06 0.951475 | 0.947568048 0.873431273 0.949821 | 0.766447 | 0.953239
0.072 0.951475 | 0.937510072 0.873431273 0.940185 | 0.766447 | 0.944246
0.1 0.951475 | 0.914573217 0.873431273 0.918198 | 0.766447 | 0.923706
0.125 0.951475 | 0.89470561 0.873431273 0.899138 | 0.766447 | 0.905881
0.167 0.951475 | 0.862575311 0.873431273 0.868285 | 0.766447 | 0.876984
0.2 0.951475 | 0.838381159 0.873431273 0.845027 | 0.766447 | 0.855165
0.25 0.951475 | 0.803394409 0.873431273 0.811355 | 0.766447 | 0.82352
0.3 0.951475 | 0.770310771 0.873431273 0.779468 | 0.766447 | 0.793488
0.35 0.951475 | 0.739013589 0.873431273 0.749261 | 0.766447 | 0.764976
0.4 0.951475 | 0.709393996 0.873431273 0.720631 | 0.766447 | 0.737896
0.5 0.951475 | 0.654787774 0.873431273 0.66774 | 0.766447 | 0.687709
0.6 0.951475 | 0.605756927 0.873431273 0.620114 | 0.766447 | 0.642328
0.8 0.951475 | 0.521934121 0.873431273 0.538359 | 0.766447 | 0.563949
1 0.951475 | 0.453694189 0.873431273 0.471439 | 0.766447 | 0.499269
2 0.951475 | 0.254826477 0.873431273 0.273763 | 0.766447 | 0.304369
3 0.951475 | 0.170941056 0.873431273 0.188495 | 0.766447 | 0.217539
4 0.951475 | 0.131158727 0.873431273 0.147373 | 0.766447 | 0.174651
5 0.951475 | 0.110609223 0.873431273 0.12588 | 0.766447 | 0.151864
6 0.951475 | 0.099355172 0.873431273 0.114017 | 0.766447 | 0.139149
7 0.951475 | 0.092951142 0.873431273 0.107233 | 0.766447 | 0.131827
8 0.951475 | 0.089217032 0.873431273 0.103265 | 0.766447 | 0.127525
9 0.951475 | 0.087006289 0.873431273 0.100911 | 0.766447 | 0.124967
10 0.951475 | 0.085685064 0.873431273 0.099502 | 0.766447 | 0.123433
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