BQ GIAODUC VAPAO TAO  BQ NONG NGHIEP VA PHAT TRIEN NONG THON

VIEN KHOA HQC THUY LQI VIET NAM
VIEN KHOA HQC THUY LQI MIEN NAM

NCS NGUYEN CONG OANH

NGHIEN CUU UNG DUNG MOT SO THONG SO
RONG THI NGHIEM CO KET TOC PO BIEN DANG
KHONG DPOI (CRS) VAO PHAN TiCH BAI TOAN CO
KET CO SU DUNG BAC THAM TRONG PIEU KIEN

VIET NAM

Chuyén nganh : Dia ky thuit Xay dung
Ma sb : 9.58.02.11

TOM TAT LUAN AN TIEN SI KY THUAT

Thanh phé H6 Chi Minh — Nam 2019




Cong trinh dugc hoan thanh tai:

VIEN KHOA HQC THUY LQI MIEN NAM

Ngudi huéng dan khoa hoc: GS. TS. TRAN THI THANH

Phan bién 1: PGS. TS. Nguyén Hong Nam
Phan bién 2: PGS. TS. Tran Tuin Anh

Phan bi¢n 3: PGS. TS. Huynh Ngoc Sang

Luan an s& duoc bao vé tai Hoi dong dénh gia luan an cip Vién, hop
tai: VIEN KHOA HOC THUY LOI VIET NAM, sb 658 V5 Vian Kiét;
Phuong 1; Quan 5; Tp. Hb Chi Minh

Ngay

C6 thé tim hiéu luan 4n tai:
- Thu vién QUOC GIA VIET NAM
- Thu vién VIEN KHOA HOC THUY LOI MIEN NAM
- Thu vién VIEN KHOA HQC THUY LGOI VIET NAM




MO PAU
1. DAT VAN BE

Phuong phap thi nghiém co két theo so dd toc do bién dang khoéng (101
(CRS), c6 mot s0 uu diém nhét dinh so V61 phuong phap gia tai ting cap
IL (truyen thong). Cac uu diém co the ké dén 1a: thi nghi¢ém nhanh hon (tir
1-2 ngay cho mdt thi nghlern bao gdm ca cong tac chuén bi) so voi phuong
phap tmyen thdng (m01 cap tai la 24h) va vi thé thoi glan dé thir nghlern
mot mau dat sét yeu c6 thé Ién dén hon 7 ngay dbi voi phuong phép gia
tai ting cap truyén thong; dit liéu dugc thu thap tir két qua thi nghiém CRS
mot cach lién tyc do d6 dudng quan h¢ e-logp’ s€ la duorng lién tuc so voi
so d thi nghi¢ém truyen thdng c6 cac diém roi rac theo cap gia tai.

Méc du vu diém cua thi nghiém CRS kha rd rang nhu trinh bay ¢ Hinh
A-1 trén két qua thi nghiém CRS so sanh véi két qua thi nghlern IL do tac
gia tong hop tir chinh nghién ctru nay cho cadc mau nguyén dang ¢ cung
d6 sau lay mau tiéu biéu cho dat sét yéu Viét Nam, nhung dén nay van
chua c6 nghién ciru tmg dung két qua thi nghiém CRS vao cac cong trinh
0 Viét Nam.

Vi Vay tac g1a nghién ctru kha nang ung dung két qua thi nghiém CRS
trén mau nguyén dang dé xac dinh thong s6 dAu vao cho bai toan phan tich
co ket théng qua so liéu quan trac hién truong tai cac cong trinh xtt Iy nén
dat yeu ¢ Viét Nam va cac van dé chua dugc xét dén trong tiéu chuan Viét
Nam két hop dé xuat mo hinh cai tién cho bai toan cd két co sir dung 16i
thAm dung.
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Hinh A- 1 Két qua thi nghiém tiéu biéu clia dit sét yéu cho mét sé ving &
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2. TINH CAP THIET CUA PE TAI

b6 Iin cta nen dugec tinh toan theo céc tiéu chuin hién hanh 13 qui d6i
twrong duong vé ‘mot 16p, dan dén sy kém chinh xac cua bai toan.

Céc tiéu chuan hién hanh cta Viét Nam cling khong néu cac cach xac
dinh dd lun cu01 cung ngoai phu’ong phap duogc Asaoka, 1978 dé xuat [1],
phu:ong phap hdi qui tir két qua quan tric theo céc tiéu chudn hién hanh
cua Viét Nam TCVN 9842-2013 [42], TCVN 9355-2012 [41] va 22
TCN262-2000 [39]. Méc du cac cong trinh ciing da dung den cac phuong
phap nay tuy nhién Van chi c6 thé xac dinh duoc d6 lin cubi cung khong
du dg chinh xac can thiét. Cac 1o giai néu trong ti€u chuan hién hanh duéi
dang nén qui vé mot 16p tuong du:ong v6i cac dic trung cd két tham tu’orng
du:ong Tiéu chuin hién hanh cua Viét Nam TCVN 4200-2012 [40] chi co
qu1 dinh vé phu:ong phap thi nghiém cb két gia tai timg cip dé xac dinh
cac dac tru:ng nén lun cua dat trong phong thi nghlem

Chua co ti€u chuén dugc ban hanh vé viéc ap dung so dd thi nghiém
cb két tbe d6 bién dang khong dbi (CRS) trong céc qui trinh chinh thirc da
duogc cap nhat cua Viét Nam. Cho dén hién nay c6 mot s6 nghién ctru cia
Umehara, 1983 [45] Suzuki, 2004 [37], Suzuki, 2008 [36], Pao Thi Van
Tram, 2013 [10] va Suzuki & Nguyén Cong Oanh, 2013 [35] vé viéc ap
dung tryc tlep két qua thi nghlem CRS vao thyc té xay dung, tuy nhién
nghlen ctru nay chi glO’l han ¢ mot s6 cong trinh thyc t€ dugc tinh toan
nam & Nhat Ban va ap dung vao hd dao sau ¢ khu vuce Thi Vai, Viét Nam.
3. MUC TIEU NGHIEN CUU
* Sir dung két quéa thi nghiém CRS d¢ xéc dinh thong sb dau vao (Cer,
Ce, Cr, e Cv(NC), Ch(NC), Cv(OC), Ch(0C), eo) cho bal toan phéan tich cb két co
dung bac thim (PVD) trong diéu kién dat sét yéu ¢ Viét Nam. Phan tich
bai toan bac thAm c6 chiéu dai thay d6i nho hon chiéu day 16p dét yéu
bang chuong trinh theo phuong phap sai phan hitu han FDM.
e Thiét lap dugc mot 80 tuong quan cho dat sét yéu o Viét Nam.
e Lap chuong trinh bang phuorng phap sai phén hiru han (FDM) cho nén
nhiéu 16p dé phan tich bai toan c6 két c6 sir dung bac tham (PVD).
4. POI TUQNG NGHIEN CUU
e Dit sét trim tich Holocene yéu & mot sb cong trinh cang va nha may
trong khu vuc dong bang song Ciru Long va séng Hong.
e Thi nghlem CRS, IL va céac thi nghiém hién tmong thong dung co su
dung trong cong tac khao sat dia k¥ thuat phyc vu xtr Iy nén dat yéu.
e Céc cong co sir dung bac thim két hop gia tai trudc bang tai trong
dép/chan khong.
5. GIOI HAN PHAM VI NGHIEN CUU

Trong gidi han cua nghién clru nay, tac gia
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e Khéng nghién ctru vé mit ché tao hay hiéu chinh thiét bj thi nghlem
khong dua ra so dd thi nghiém moi. Ma chi tap trung vao nghién ctu de
mg dung phwong phép thi nghiém c6 sin vao cac cong trinh trong diéu
kién Viét Nam
e Khong nghlen ctiru phan tir bién trong pham vi luén an nay.
e Khong sir dung phan mém thwong mai trong luan 4n dé so sanh.
6. NHUNG DONG GOP MOI CUA LUAN AN
e Léapcac m01 tuong quan cho dét sét yeu & mot s khu vire nghién ciru
— Hé sb cb két Cy(CRs) 0O s0 sanh Vi gia tri cacprw tir thi nghiém CPTu
tiéu tan ap lyc nude 16 rong
- Ap luc tlen co ket theo két qua thi nghlem CRS va IL.
- Ap luc tlen co ket theo thi nghlem CRS & cac tc do khac nhau.
- Ap lyc tién cb két voi két qua thi nghlem xuyén tinh CPTu
- Ty s sirc khang cat khong thoat nudc (su/cs v) v61 OCR.
e Xac dlnh thong SO dau vao (Cc1, Ccz, Cr, c’ ¢ Cv(NC), Ch(NC), Cv(00C), Ch(OC),
eo) cho bai toan tir két qua thi nghiém cb két toc do bién dang khong doi
CRS.
e Cai tlen 1o g1a1 hién c6 va dé xuat md hinh cai tién nhleu 16p cho bai
toan c¢b két c6 st dung 156i thAm dung va phéat trién phan mém
CONSOPRO.
7. Y NGHIA KHOA HQC&THU'C TIEN

Y NGHIA KHOA HQC

e Xaclap phuong trinh ¢6 két thAm d01 voi 161 tham dung (VD) cho nen
nhiéu 16p c6 su blen thién cac thong so nhu chi s6 nén, no, hé sb cb két
theo trang thai ¢ két trude (OC) va ¢ két thuong (NC) trong qua trinh
xu ly.

Y NGHIA THUC TIEN

. Ung dung thi nghlem CRS vao thuc té san xuit va sit dung mé hinh
nén nhiéu 16p dé giam thiéu sai s6 v& d6 lin sau thi cong.

CAU TRUC CUA LUAN AN

Mé’ déu 2 \ 7 7 7

Chuong 1: Tong quan vé st dung ket qué thi nghiém co két trong phan
tich bai toan dia ky thuét

Chuwong 2: Mot s6 thong sé cua dat yéu xac dinh theo cac phuong phap
thi nghiém khac nhau

Chuong 3: Céc 101 glal cho bai toan cb kct bang 16 thim dimg

Chwong 4: Phan tich cac bai toan xir Iy nén dat yéu co sir dung két qua thi
nghi¢ém CRS ¢ viét nam

Két luan va kién nghi

Cic cong trinh khoa hoc di cong b

Tai liéu tham khao
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CHUONG 1 TONG QUAN VE SU DUNG KET QUA THi NGHIEM CO
KET TRONG PHAN TiCH BAI TOAN PIA KY THUAT

1.1  PHAN BO PAT YEU TRONG KHU VUC VA VIET NAM

1.2 LICH SU NGHIEN CU'U THi NGHIEM CRS

1.2.1  KET QUA NGHIEN CUU NGOAINUGC

Crawford, 1964 [9] vé phuong phap thi nghiém mai de tiét kiém thoi
gian so véi thi nghiém gia tai timg cap truyén thong, tiép do dén Byrne,
1969 [6], Smith, 1969 [33] va Wissa, 1971 [48] da dua ra co s¢ ly thuyét
cho thi nghiém CRS. Hién nay tiéu chuan v€ phuong phap thi nghiém thyc
hi¢n theo ASTM D4186-2012 [2] va JIS A1227-2009 [18].

Umehara, 1975 [47], Umehara,1979 [46] dé xéac dinh cac thong sb co
két cho dat sét yéu c6 ké dén anh huong cua trong luong ban thin miu;
Leroueil, 1983 [22], [23] da nghién clru anh huong cua toc do bién dang
1én & ap luc tién cb két 6°¢ (c°y) trén nhiéu loai thi nghiém khac nhau trong
do6 co thi nghiém CRS.

122 KET QUA NGHIEN CUU TRONG NUGC

Chua c6 mot nghién ctru dé tmg dung truc tiép két qua CRS vao
céc bai toan cb két tham.
1.3 CACKET QUA NGHIEN CUU VE THi NGHIEM CRS
1.4 CONG TRINH THUC TE CO THi NGHIEM CRS TREN PAT YEU
1.41 THI NGHIEM CRS
1.42 CAC CONG TRINH CO THi NGHIEM CRS
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Hinh 1-1 Biéu d Atteberg cho dit yéu ctia mot sé viing & Viét Nam



Hinh 1-2 Ban dd Viét Nam va vi tri cac ving dit yéu nghién ciru
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Hinh 1-3 Méi quan hé giira chi s6 nén véi do am, giéi han chay & chi sé déo
1.5 LICH SU PHAT TRIEN CAC LOI GIAI CO KET

1.6 KET LUAN CHUONG 1

1. Mic du nhiéu tac gia da cong bd két qua thi nghlem CRS & nhiéu khu
vuc khac nhau, nhung viéc ap dung truc t1ep két qua CRS vao cac tinh
toan phan tich trong thyc hanh thi rét it. Cac u:ng dung CRS vao tinh toan
thuc hanh thuong khong duge dé xut do co cac ¥ kién rang khong thé
g dung truc tiép ket qua thi nghiém CRS vao tinh toan thuc hanh..

2. Hon nira, trong diéu kién Viét Nam hién nay chua c6 nghién ctru toan
dién dé co thé g dung loai thi nghiém nay vao viéc xac dinh cac thong
s6 can thlet trong cong tac thiét ké thuc hanh xt Iy nen bang 161 thAm dung.
Do d6 cén nghlen ctru dé dua vao mg dung thuc tlen tai Viét Nam.

3. Cac loi g1a1 hién tai chua mo ta duge thye té nén dat yéu phan l6p voi
céc chi ti€u nén lun va thim khac nhau dbi véi tirng phan 16p va hé sb cb
két thay ddi trong qua trinh cb két.

CHUONG 2 THONG SO CUA PAT YEU XAC PINH THEO CAC

PHUONG PHAP THi NGHIEM KHAC NHAU

2.1 MOQT SO THONG SO PAC TRUNG CUA PAT YEU
2.1.1 SUC KHANG CAT KHONG THOAT NUOC
2.1.2 AP LyC TIF:N CO KET

Ap luc tién cb két theo chibu sau 16p dat yéu dbi voi nhiéu loai thi
nghiém khac nhau nhu CRS, IL, va CPTU. Gia tri POP d01 v6i cac cong
trinh dang nghlen cuu dao dong tir 20 kPa cho Ca Mau dén 60 kPa cho
Thi Vai. Biéu ndy c6 nghia la dit tram tich sét yéu Holocene cua Viét Nam
trong tu nhi€n ludn ¢ trang thai cd két truge. Nhan thdy rang khi OCR=1.0
thi stc khang cét khong thoat nude ciia mau dét & trang thai cd két thuong
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co gia tri 1a su/0’v0=0.22, va stcc khang cit nay tang 16n hon strc khang
cat ¢ giai doan co két thuong khi OCR tang 1én.
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Hinh 2-1 Twong quan hé giira sirc khang cit khong thoat nuée va OCR
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Hinh 2-2 Twong quan p lwe tién ¢6 két tir thi nghiém CRS va IL
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2.1.3 CAC CHI SO NEN Ce1, Ce2 VA Cr CUA PAT YEU
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Hinh 2-3 Dir liéu thi nghiém CRS trén dét sét yéu Viét Nam
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Hinh 2-4 Anh hwéng téc d9 bién dang 1én ap lwc tién ¢b két

Hinh 2-4 thé hién méi quan hé cta dudng cong e-log(c’) va log(cy)-
log(c’v) theo cac toc do bien dang bién thién tir 0.020 %/phut, 0.056
%/phit, 0.112 %/phut, 0.200 %/phut va 0.400 %/phut. Két qua thi nghiém
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trén mau nguyen dang cho thdy rang hé so cb két c, tién vé tiém céan gia
tri la hang sO nhu gia tri ¢ trang thai c6 két thuong cuo).

2.2 THi NGHIEM XUYEN TINH HIEN TRUONG

2.2.1 AP LUC TIEN CO KET THEO SUC KHANG XUYEN

2.2.2 HE SO CO KET NGANG TU KET QUA XUYEN TINH

Houlsby & Teh, 1987 [17] c6ng bd phuong phap xac dinh cso theo
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Hinh 2-5 Twong quan giira hé 0 ¢b két CRS cv(crs) va theo CPTU cucrrv)
23 KET LUAN CHUONG 2
1. Bt yeu tram tich Holocene ¢ Viét Nam ludn ¢ trang thai c6 két trude
v6i h¢ so co két truéc OCR > 1.20 dbi v6i cac mau dat nguyen dang c6
bién dang dén 4 ap lyc hitu hi¢u hién truong bé hon 6.0 % dbi vai cac trudong
hop dang xét. Ap luc tién cb két 16n hon ap lyc hitu hiéu dia tang tir 20
kPa den 60 kPa.
2. Toc do blen dang su dung trong thi nghiém khong lam anh huO’ng dén
hé sO co két, tuy nhién véi toc d6 cang cao thi 4 ap luc tlen co ket cang cao.
Dat tram tich yeu Holocene ¢ Viét Nam cho éap luc tlen b két & toc do
0.40 %/phiit c6 hé s gip 1.80 1an gid tri c6 duge & toe do 0.02 %/phit.
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3. Thi nghiém CRS ¢ téc do bién dang 0.02 %/phut cho gia tri ap lyc t1en
co két 16n hon gia tri c6 duoc tir thi nghiém gia tai ting cip do6i voi dat
yéu & Viét Nam, trung binh la 16 %.

4. Mbi quan hé glua ap luc tién cb két vai stic khang xuyen gner 0 dugc
tur thi nghiém xuyen tinh c6 do ap luc nude 16 rong theo 6’ = (qT-GVo)/3
5. Mdi quan hé giita hé s6 cb két ngang Cucrrv), tur thi nghiém xuyén tinh
co do ti€u tan ap luc nudce 16 rong va hé s6 ¢o két cy(crs) tir thi nghiém ¢
két tdc do6 bién dang khong ddi theo cac phuong trinh sau véi
Ch(CRS)=3Cv(CRS)

Cc C
HCPTU) _y oo |SHCPTU) o oo SHEPTD) _ ¢ gg /w ~6.90
CV(CRS) OCR Ch(CRS) OCR

CHUONG 3 CAC LOI GIAI CHO BAI TOAN CO KET BANG LOI
THAM PUNG

3.1 LOI GIAI BAI TOAN CO KET CO LOI THAM PUNG

6. MO ta tong quan mdét so 101 giai trude dé cua Rendulic, 1936 [32],

Carrilo, 1942 [7], Barron, 1948 [3], Yoshikuni, 1974 [49], Hansbo, 1979

[13], Hansbo, 1981 [15], Hansbo, 1997 [12], Hansbo, 2011 [16], Onoue,

1988 [31], [30], Zeng, 1989 [50]...

3.2 MO HINH PE XUAT CHO NEN NHIEU LOP

4 10! 10? 10° o
E T ; S -
' o Pudng kinh PVD SV Lopichy
© ! i & B R&i rac héa
ob e -6"'40 Hudng tam: N
= & vﬁ Theo do sau: N;
ue . S o?r§
© Lop-1 A
7 o \ R
«©- - =
=t = Ldp-2 &
g \\ | H =
H d
\ B Z
L1 =
“HEH by = Nydn =
\ A 2
_ 103 i T o
3 N s
NE fof 15" ’.// Lép-i -
S bl
g e Lép-n
y
I | ' ' \ )/
10" ¢ L P L 3 | Mo hinh phan t6 don vi cia PVD

o' (kPa)

Hinh 3-1 M hinh do tac gia dé xuit cho bai toan ¢b két ¢6 16i thAm ding
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Di liéu Diéu kién bién Dik liéu ciia Gia tri d6 b két trung
cac lap dinh lop, day lop PVD, thoi gian binh tir dinh lop dén  —
dat, mire va gitta cic phiin thi cong PVD, day 16p dét yéu
nwo'c lop. Cac trwong thoi gian ket A
ngam hop tai trong thiie thi gia tai
Do lun cho timg phan
TS A En lﬁf’r daty=u ‘da ‘1“? ltn
» dang=0ctitcacac |« R 102 G0N0
didm met il ;
iernit) Goi ham con
trong trudng hop
e : : co do tai
Gié tri bién dang trung binh. hé
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Piing v
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dét, day voi dat va didu kién
bién dbi voi cac 16p dét (sau khi
thi cong 16i tham dimg)
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Gia s6 bude thoi gian va tong
thoi gian tinh toan

Bién dang trung binh va
img suat trung binh &
timg do sau

Luu do ltn va
tmg suat

T

Tinh toan bién dang &
bién lop dat

]

Goi thu tuc
STRAINO2

?

Tinh toan bién dang &
day lop

f

Tinh toan bién dang &
dinh I6p dét

Goi thu tuc
STRAINO1

l

Tinh toan hé s6 tham cho timg
1ép dat thong qua ¢, va ¢y

Téng chiéu day 16p
dat dip

Tinh toan cao do
mye nurée ngam

T

Tinh toan bién dang tai
cac nit khong nam trén
bién cua phén lop dat

Laru phan b timg
suat va phan bo
bién dang

Tinh toan bién dang
cudi cting dudi tai
trong dip tong

Hinh 3-2 So' d6 khbi ciia ph

&>
o>

n m

m CONSOPRO
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1981

100
200
300
400
500

S (cm)

20

40

U (%)

60

80

100

60
120
180
240
300

S (cm)

20

40

U (%)

60

80

100
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LOI GIAI HANSBO VOI KET QUA TU CONSOPRO

Hinh 3-2 la tom tit so do khéi cua phan mem CONSOPRO va Hinh 3-3
mo ta két qua so sanh gilra tinh toan co ket bang phin mém CONSOPRO
voi thong s6 déu vao tir CRS va IL voi két qua tinh toan theo phu’cmg phap
v6i 16p dét c6 dic trung hé s ¢b két twong duong theo 101 giai ciia Hansbo,

[15].

CAI MEP

HIEP PHUGC

Spcrg=411cm A,
Spqr,=486cm o

L L Suu379em

Spgp=446cm

Cy(une = 240m’/d @
I~ d,=5cm |
Lu6i vuong |
D=120cm i
D,=135.6cm .
LFVD-3650cm|
|- CONSOPRO:|
¢,(0C)=10c,(NC)

— ©/¢,=30 (CRS; 0.02%/phi) "3 AN

I~ d,=5cm
Lu6i tam gidc
| D=150cm

D.=157.5cm
Lpyp=3500cm |
|- CONSOPRO: |
¢,(0C)=10c,(NC) h
— /50 (RS 02t

|
|
Cyave /=26cm’/d I
|
|

it
10 100 1000 10 100 1000
t(ngay) t (ngay)
HAI PHONG CA MAU
T T
L S Sricrs=147cm| L Y Srcrs)~188cm ]
Cy(a =Y4cm’ ~
[ d:d:?lm ] >, Spay=240cm
Lu6i tam gidc
—~D=110cm™ L ~ HANSBO
D,=115.5c [ o= ¢,/¢,=2.0
Leyp=1400cm == —— ¢, /c, =15
CONSOPRO: —— ¢, / c, =1.0
' 6(0C)=40¢,(NC) ] —— ¢, /c,=0.7
— ¢,/¢,=3.0 (CRS; 0.02%/phtit) v
! nle e Cuuey=45cm*/d = /¢, =0.5
1 dy=5cm --- o'.(IL)
Luéivuong | o Quan tric
D=100cm | 3 .
D.=113cm .
Lyyp=1660cm (.
CONSOPRO: Iy g
| c(00)=10c,(NC) i
- —[L,,/L =3.0 (CRS; 002%/phul)‘
10 100 1000 10 100 1000
t (ngay) t (ngay)

Hinh 3-3 So sanh giira 101 gidi ciia Hansbo, 1981 [15] va CONSOPRO [24]
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35 KET LUAN CHUONG 3

1. Lot giai giai tich cho nen nhiéu 16p qui vé mot 10‘p tuong duong khong

ké dén sy bién thién chi s nén ciing nhu hé s6 ¢b két theo trang thai OC

va NC theo Hansbo kho hoac khong the mo ta ding ung XU cua nen dat

yeu dudi tai trong. Phu’orng phap cai t1en dya trén o1 giai trude do dé xét

dén sy bién thién chi s6 nén lun, hé so c¢b két theo phu’orng dtg va phu:orng

ngang thay dbi trong qué trinh cb ket trang thai c6 két trude (OC) va trang

thai c6 két thu'ong (NC) trong sudt qua trinh cb két cua nén dit mo ta diy

dua qua trinh ¢6 ket cua nén, va c6 uu thé hon 161 giai giai tich chi st dung

mot gla trj duy nhit hé s ¢d két trong sudt qua trinh phén tich bai toan.

2. Ty 80 cvocy/cvine) = 40 cho khu vue Hai Phong va la 10 cho cac khu vuc

con lai. Ty s6 ch/cv tuong tng cho céc khu vuc Cai Mép (Ba Ria Viing

Tau), H1ep Phudce (TP. HCM), Hai Phong va Ca Mau la 3.0.

3. Phan mém CONSOPRO, 2015 [24] su dung phuong phap sai phan hiru

han (FDM) phat trlen dua trén phuong phap cai tién cho két qua kha tin

cdy khi so sanh véi s6 lidu quan tric tidu biéu va so véi 101 giai giai tich

theo Hansbo.

CHUONG 4 PHAN TiCH CAC BAI TOAN XU LY NEN PAT YEU CO SU
DUNG KET QUA THi NGHIEM CRS O VIET NAM

41 CONG TRINH CANG HAI PHONG GIAI DOAN 2

4.1.1 GIOI THIEU

4.1.2 THONG SO CUA PAT YEU

4.1.3 PHAN TiCH BAI TOAN LUN CO KET THEO THOI GIAN

GL. +1.90, PLOT-6, P-10, PVD 110 cm lu6i tam gidc GL. +1.90, PLOT-6, P-16, PVD 110 cm lu6i tam gidc

Cao do dap (m)

SN A N X O
T
1
T
1

Do Iin (cm)
£

120 F h - b
(=0 280av2005) (t=0:280an/2005)
ol

0 60 120 180 240 300 O 60 120 180 240 300

Thoi gian (ngay) Thoi gian (ngay)

Hinh 4-1 Két qua quan tric va phan tich bing CONSOPRO véi ban do Lin
mit ¢ cing Hii Phong



4.2
4.2.1

Hinh 4-2 Mit bing bd tri hé khoan, xuyén tinh, va thiét bi & Cai Mép

Hinh 4-3 Miit ciit gia tai, phan 16p dit yéu va thiét bi quan tric & Cai M
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CONG TRINH CANG CONTAINER QUOC TE CAI MEP - ODA
GIOI THIEU

(><106) ‘ ‘ ‘ = Khu XLN
— Bién phan khu
A Ban do lin - SS
1.1626 v Extensometers - E
o Piezometers - P
O Stand Pipes - SP
™ TB do dp lue diit - EPC
& Ldy mau nguyén dang - TCM14
O Giéng bom -
% CPTu (Tru6c XLN) - CPTu
1.1624
E 11622
\)U
&
1.162
1.1618
418800 419000 419200 419400 419600
bong (m)

Cao do nén dap va bo tri thiét bi quan tric
T

7

15 ; - - — - -
Giéng quan tric nudc|ngdm qr Xuyeén {inh do dp IUCgUC
10 Gia tai b
10 16p = Sm Ban do lin Thiét bi do 4p lud dat
5 F San lap & L6p cdt thodt nude (2.20+41.00m) 2\+5.00  7+5.00 | E1+5.00 E
Phan 16p Ola A
0 F phan16p 01 0.50Q +2.00 R 3
5 | Puntopoz 2
~ - - =
g Phan I6p 03 500 E
= o
o -10 F Phanlopo4 -10.00 ol = 3
< 2] &
— Phan 16p 05 '; b=
j::“ -15 $7-15.00 £13
e, Phan 16p 06 3|
= 220 -20.00-G =1E—
g Phan I6p 07 = §
O -25 — $7-25.00 st
Phan 16p 08 Extesometer =
- [=~ polinsiu (Do In sau) 3
-30 Phan 16p 09 —O— Do dp lyc nuée 16 rong '30'000piezome|er
—l Do dp lyc dit (Po dp lyc nudc 16 réng) < v
35 F == Do muc nuéc ngim 3
—/\~ Ban do lin
_40 | . . .

7

ep



4.2.2
4.2.3

Cao do (m)

100
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THONG SO CUA PAT YEU -
PHAN TiCH BAI TOAN XU LY NEN O CAI MEP - ODA

Hinh 4-3 cho thdy ban dé lun mat (SS) va thlet bi do ap luc dat gia tai
duoc lap dat ¢ cao do +5.00 m, gleng quan tric muyc nudce (SP) ¢6 cao do
day gleng & + 0.00 m, thiét bi do ap luc nudc 16 rong bang day rung lap
dat ¢ cac khu vuc LOT-01 (E3, P3, EPC3, SP3) va LOT-07-1(E8, PS8,
EPCS, SP8) theo cac cao d6 -0.5 m; -10 m; -20 m va -30 m. Thiét bi do
lun séu ¢6 ban lan tr tinh lap dat & cao dd +5.00 m con cac nhén tir duge
lap & cac cao d6 1an lugt 13 -5.00 m, -15.00 m va -25.00 m.

Extensometers: O Quan trac hién truong

Lot-1, 3, PVD 1.2m

— CONSOPRO; (t=0: 01/Jan/2009)

Lot-07, E8, PVD 1.5m

M

Pén-5m

\TZ&MNB\

+10em
-15m dén -25m

Ben dudi -25m

+5em

Ben dudi -25m

120 240

360 480 600 720 840 120 240 360 480 G600 720 840

‘Thoi gian (ngay)

EPWP (kPa) EPWP (kPa) EPWP (kPa) Cao do (m)

EPWP (kPa)

Pieometers: O Quan trac hién truong  — CONSOPRO; (t=0 : 01/Jan/2009)
o LotL, P03, PVD 1.2m

Lot-07, P08, PVD 1.5m

+0kPa

20 kPa 20.0m

0

120 240

RN,
480 600 720 840 0

-10 kPa

120 240 360 480 600 720 840

Thoi gian (ngay)

Hinh 4-4 Két qua tinh toin bing CONSOPRO va quan tric cho
Extensometers va Piezometers é cang Cai Mép
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43 CONG TRINH CANG SPCT - HIEP PHUOC
43.1 GIOI THIEU

1.1769 T T T

(x10%) Hudng Bic e — Bion i1y nén
(26,223 m?) A
1.1768 {F M
o
<
% CPTu ho so thiu
+ VST ho so thau
1.1767¢ Phase 2-2.
35,079 m?)
Phase 1-4
3,710 m?)
11766 ]
E 11765} ]
Q
Rl
m
11764} ]
11763} ]
L176%000 610200 610400 510600 510800 611000
bong (m)

Hinh 4-5 Mit bing phan khu & cang SPCT
43.2 THONG SO CUA PAT YEU

Qr - Gy (kPa) qr - Gy (kPa) dr - 6, (kPa) qr - oy (kPa)
5 0 800 1600 0 800 1600 0 800 1600 0 800 1600
[ [ [T | \
&= T CPTu-14 B
o =t cpTu » ‘ - A Lépo1
|
CPTu-0 Lép-02
“PTu-26—| p—= ot
— 9
sk 2% L L Ly aF 3 R % [Lpos
3 = 100 kPa 1\ % tcpTu2st ZH
— [ é] L ET L 3| [Lovos
g - B
B < b,
©- 1 - z
ke 5 § - I & L6p-05
1) \ CPTu-10 2
< —= 1 L O
o I I FepTu-10| 2 Lop06
Lop-07
[FCPTu-10 a
| r || r || Lop-08
(a) maet ||| '(b‘) ‘; '(9 Lap-09
Phase 1-3 Phase 1-4
-35 - CPTu-08 L] = CPTu-14 ————]
— CPTu-10 — CPTu-10

Hinh 4-6 Sirc khang xuyén & Phase 1-1, Phase 1-4, Phase 1-5 va Phase 2-2
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43.3 PHAN TiCH BAI TOAN XU LY NEN G SPCT - HIEP PHUGC

Gia tai va bé tri thiét bi quan tric
T

qy Xuyén tinh do dp luc nudc|
>

10 £ Ban do lin E
Giéng quan tric nudc ngdm +5.00 +5.00

“Y—Dip ban ddu & Cit thodit nudc (1.65+1.00=2.65m)—]

Phan I6p 01 A
- +0.00 +0.00

Gia tai
1016p = 5m

Phan 16p 02
’é\ Phan 16p 03 "
ot o
“«Q - - Phan 16p 04 E|T -10.00 7-10.00 g ]
] 10 [ Phan lop d 5 Y a:_
= Phan I6p 05 HE) 3
= P B|.g o
©- .Z‘ © 3
LT - ; B -20.00 -20.00 3
° 20 F Phan 16p 06 « f _pi © VExlesometer (Do lin sau)
6 Phan I6p 07 & (o dp luc nudc 16 réng)
Phan 16p 08
-30 F Phan16p 09 v 3

—/— Do liin sau; —O— Do dp lyc nudc 16 rong
—/\— Ban do lin; BN Giéng quan tric
40 L L L L

I3

Hinh 4-7 Mit ciit dién hinh phén 16p dat yéu va thiét bi & cang SPCT

Extensometer Phase 1-1: ©  Quan tréc hi¢n trudng —— Tinh todn bang CONSOPRO
10 T T T T T T
=4 6f i1t 4 F N
) EOI+E01C E01B{ E01Dy
4 L L L L L L
0 T T T T T
100 Tirbanldntir] | +90em | | +130cm
+120cm
5200 3 1t 1
2300 | 3 4 E
% 400 ko E01 1 | 11 i
4 E01C+120cm Tir ban lin tir Tir ban lin tir
500 1 L L L L
0 - - T [
B 100
S L 1 t 4t i
=~ +30cm
@ +5m to Om +5em +5m to Om +10cm +5m to Om
200 L ) L ) L 2
0 T T T T T
z Om to -10m +60cm +70cm
S0 o 1t 1t 1
@ cm Om to -10m Om to -10m
200 N : s s s s
0 T T T T T
5100 | +20cm | +25cm | +40cm
@ -10m to -20m -10mto -20m -10mto -20m
200 N " N s N s
0 _~¢ —W _W
e + +
E 100 - 10cm 11 1 | *10cm ]
©n Duéi -20m Duéi -20m Du6i -20m
200 L L L L L L
0 240 480 720 0 240 480 720 0 240 480 720

Thoi gian (ngay)

Hinh 4-8 Két qua CONSOPRO & quan tric cho Extensometers ¢ Phase 1-1



-18-

Piezometers: ©  Quan trac hién truong = Tinh todn bang CONSOPRO
10 T T T T T T
—
53] 4 J
Phase 1-1: PO1B Phase 1-1: PO1D
af; +0m SkPa] [+0m 3 kPa
&
=
2
a0 [ 1 F ]
z
e
o
g -20m 20 kPa
i)
% MM
= | h L S |
720 0 240 480 720 0 240 480 720

Hinh 4-9 Két qua CONSOPRO va quan triic cho Piezometer & Phase 1-1
44 CONG TRINH NHA MAY KHIi - CA MAU
44.1 GIOI THIEU

250 NORTH Z|[O Settl Plate-P A Ext.-EX V Piez.-PZ
<= o || @ Lb khoan, CPTu, FVT (Trudc xir 1y)
Z||E L6 khoan, CPTu, FVT (Sau xit 1y)
P—(l)S P'éo <||© CPTu(Sauxily) <& Vac. gauge - VG
200 Ve o S Giatai-—— - = 5
EX-05A VG-14 e
PZ-05 V P16 g —.-.a“ D ] 0
CPTu-4 o] 15 -
Y CPTus 0710
150 VG-12<> 4 © g -5
CPTu-2~  AEX-06 2
p14° ] @ P-19 i -10
PBH-02 p,"6 E Eﬁ
100 b vG-11> Ove16 : -15 S
EX-04p  Op-17 By p
PZ-04Y £]-20 S
VG-17 g @)
VG-10O o w| g
50 O @) .68 21-25
P-13 CPTu-3 P-18 g
CPTu-01 @ FVI-01 L -30
L6 khoan CRS (truée xir 1}7) ) I'”
0 0 5'5 110 Cong trinh -35

Hinh 4-10 Mt biing b tri khao sat va thiét bi quan tric & Ca Mau
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442 THONG SO CUA PAT YEU
LL,PL & we (%) o, (kPa) y(kN/m*)  Hésoréngey C.,Cp &C, ¢, (cm’/d)
0 50 100 0100 20010 15 20 0 12 24 0 0.6 12 10 100 1000

5 T 5
Giatai Giatai Giatai Giatai Giatai Giatai ‘u‘E; .
Dip cit ban ddu Pip cit ban diu Dip cit ban ddu Pip cdt ban ddu Dip cit ban ddu Dip cit ban diu Z é
F — E o i F — F — E — E 4 £ 3
F 3 [} v @ o & 3§
+ o o v © o 1751
SE o+ ox o o v ® o )
e + 0 o v X0 o 2
£
(o__10_+o<_ : o1 W @] O 13
”g + ox o v X Of o 3
3 + Ox o v O o 4
15 + ox o o 4 x0 o 4
o x o ve 015
20F [O wel o = 1 F |9 Culd F 16
x LL] Khong ké cdt dap x Cy
+ PL| 1 v C,
25 T L L L I ul
(a) (b) (© (@ (e) 16))

Hinh 4-11 Théng s6 vat Iy va c6 két ciia nén dat yéu ¢ Ca Mau

4.43 PHAN TICH BAI TOAN XU LY NEN NHA MAY KHI CA MAU

0 Quan tric hién trudng —— Tinh todn bang CONSOPRO

4 T T T T T T
= jer-—— o —
i o § R —
5} EX-04 EX-05 EX-06
0 s n s : s s
0 T T T
+20cm +20cm +20cm
50
E
=100
5
& 150 L
Tir sensor 1 Tir sensor 1 Tir sensor 1
200 s s s s s s
0 T T T T T T
5 50} 4t 4t E
@ Tinh dén -6m Tinh dén -6m Tinh dén -6m
100 ) s ) s )
0
El
S s0f 1t 1t =
@ -6m to -10m -6m to -10m -6m to -10m
100 ) s ) s n s
0 T T T T T T
g ol 11 11 ]
@ -10mto -13m -10mto -13m -10mto -13m
100 s s s s s
0 P P .
E 50 1 | +sem 4 | +5em 7
@ Below-13m Below-13m Below-13m
100 i s i s i s
50 100 150 200 50 100 150 200 50 100 150 200

Thoi gian (ngay)

Hinh 4-12 CONSOPRO va quan tric Extensometer & Ca Mau )
Hinh 4-12 thé hién két qua d¢ lan tinh toan phu hgp voi do Iun quan trac.
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o Quan tric hién trudng — Tinh todn bang CONSOPRO
4
5ot 7 4
o . . PZ-04 . PZ05 | PZ06
= 80 r r r r T T
S 40 +78kPa +80kPa 4 +90kPa
= or |+ L} ‘
Z -40 k3 38m 1 [343m 1 [3.39m 1
& 50 . . . . . .
= 80 r r r ' T T
S 40F +70kPa 4 F +80kPa 4 F +80kPa
= or |t L ‘
£ -40 7 38 1 [743m 1 [7.39m 1
& %0 . . . . . .
= v r T
(-9 q - - - =
£ -40 k11 38m +45kPa 4 L a +40kPa 1  k11.39m +80kPa
& o : : : : : :
= 80 T T T T T
& 40k +15kPa L +30kPa ] L +15kPa
= Of 1 r 1 F .
z 0[5 38m, . 1 [-1543m, . 1 [1539m . 1
T 100 150 200 50 100 150 200 50 100 150 200
Thoi gian (ngay)

Hinh 4-13 CONSOPRO va quan tric Piezometer & Ca Mau
Stic khang cat khong thodt nuéc s, (kPa)

0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150

I I I Cao do nen bdn dau + 2 8()() I I

Extensometer

Cao do (m)
= b
<F——<+—<— Piezometer

LN
w

)
IS

— CPTu-02 — CPTu-03 — CPTu-04 — CPTu-05
1 1 1 1 1 1 1 1

== (Qr - 6y0)/16 (CPTu-01, trudc xt 1y nén.) — (qr - 6,0)/16 (CPTu, Sau xir ly nén)
A FVT-0l (Truc xtr 1y nén) A FVT-02 (Sau xtt Iy nén) © Torvane (Sau xt 1y nén)

Hinh 4-14 Gia ting sirc khang cit & cong trinh khi Ca Mau
45  PHAN TiCH BAI TOAN CHIEU DAI BAC THAM THAY DPOI
Bai toan dugc thyc hién véi chi€u dai bac tham lan lugt la 1.00H;
0.82H; 0.71H; 0.59H va 0.47H trong do H la chidu day 16p dét yéu bang
phan mém sai phan hiru han CONSOPRO.



4.5.1
4.5.2

Cao do, m

Do lin, cm

Cao do, m

Do lin, cm

Do lin, cm

Cao do, m
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THONG SO PAU VAO CUA BAI TOAN

KET QUA PHAN TiCH BAI TOAN CHIEU DAI PVD THAY POI

—_

S, N Q00O

100
200
300
400

35
3.0
2.5
2.0

1.5
0

50
100
150
200

—_

SN B O O

50

100

150

200

Cidi Mép - ODA; H=5.0 m; PVD=1.2m; lu6i vuong

Hiép Phudc (SPCT); H=5.0 m; PVD=1.5m; lu6i tam gide

Ciéi Mép - ODA

O $8-06 (+20cm)
= CONSOPRO SE(H,(,H;411 em
1cem

)
CONSOPRO Sy 5,51)=384 em
- CONSOPRO Sy(q4735=348 cm

(t=0:1/Jan/2009)

Hiép Phuéc (SPCT)

O EO0IC (+120cm)
= CONSOPRO S, 4g=370 cm
— CONSOPRO Sy, w,,)—37o cm
CONSOPRO Sy 5715=363 em
CONSOPRO Sy 5,5=355 em
-~ CONSOPRO Sy 474=310 cm

(b)

(t=0:4/Nov/2006)

0 120 240 360 480 600
Chan khong 70 kPa; H=1.5m; PVD=1.0m; ludi vuong

O SSP-013 (+25cm) 1
SSP-014 (+25¢m)
SSP-017 (+25¢m)
SSP-018 (+25cm)
SSP-019 (+25cm) W
SS-04 (+20cm)
SS-06 (+20cm)
CONSOPRO (S9) |

Ca Mau - Khu 2a

©0+0Oxd

= CONSOPRO Sy, gopr)~178 cm
= CONSOPRO Sy 0)=171 cm
CONSOPRO Sy 7,5,=161 em
CONSOPRO Sy 5,5,=144 em

- -+ CONSOPRO Spg.q7=127 cm

©

0 120 240 360 480 600 720

Chan khong 70 kPa; H=1.5m; PVD=1.0m; ludi vuong

CaMau-Khu2b[ A $8p.015 (+20cm)

A

O SSP-016 (+25cm)
© SSP-020 (+20cm)
© $5-05 (+20cm)
CONSOPRO (SS)

== CONSOPRO Sy goiyy=186 cm [~
— CONSOPRO Sy =178 em |
CONSOPRO S;(y7,,/=168 cm
CONSOPRO Sy 555=152 cm
- CONSOPRO Sy 47=144 cm

(d)
(t=0:13Jun/2015) (t=0:13/Jun/2015)
0 120 240 360 480 600 720 O 120 240 360 480 600 720
Hai Phong; H=4.5 m; PVD=1.1m; lu6i tam gidc Thai gian, ngay
Hai Phong
MGi quan hé S, /S,y 50 v6i L/H -
® ’
1.0
O PLOT6-P8 (+20cm)
== CONSOPRO S g)=133 em 0.9
— CONSOPRO Sy gy =133 cm -
— CONSOPRO s::::x:lsz cm 9 g‘: mz:]fl:\";; 08 %
 Couomo S toen - s
3 -~ k047 =126 cm O Céi Mé =
po MZS (bc 3) 0.7 #
© Hiép Phudc
— Hiép Phudc (bac 3) 0.6
{ Vv Hai Phong (L6p dit yéu)
— Hi Phong (bac 3)
© v Hz::n:g:g (2€ll((:'rp) 0.5
(t=0:28/Jan/2005) — Hai Phong (bic 3) 04
0 120 240 360 480 600 720 04 0.5 0.6 0.7 08 09 1.0 1.1
Thoi gian, ngay L/H
Hinh 4-15 Két qua phan tich bai toan bac tham cé chiéu dai thay doi
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_Viéc phan tich bai toan cb ket co chleu dai bac thAm thay dbi dé tim
mdi quan hé giita d6 lan va chiéu dai bac thim dbi véi cac cong trinh 1a
cang Cai Mép — ODA, cang SPCT — H1ep Phudec, cang Hai Phong giai
doan 2 va nha may khi Ca Mau.. Két qua phan tich c¢b két cho cac truong
hop bic thAm c6 chiéu dai lan luot 1a 0.82, 0.71, 0.59 va 0.47 lan chiéu
day vung nén lan cling dugc thé hién trén cing bleu do dd lun theo thoi
gian trén Hinh 4-15 (a) dén Hinh 4-15 (¢). B lun cu01 cung cua nén dat
khi chiu tai trong theo thoi gian glam dan theo chiéu dai bac tham Dleu
nay co thé két luén rang phan nén dat yéu phia duéi bac thAm co két 1
chleu cham dan dén do lan cudi cung phu thudc chu yéu vao chidu sau
cam béc thim so voi ch1eu day vung nén lan. O cong trinh khi Ca Mau,
dbi véi bai toan thlet ké khong nhat thiét phai cim bic thdm siu xudng
toan bo 16p dat yeu

0 cung thoi dlem dd tai t=176 ngay, do ¢ két ddi véi truong hop chleu
sdu cam bac thAm L=0.59H dat 90.00 %, da dam bao yéu cau tiéu chudn
hién hanh d? ra. Tru’ong hop cdm bic thim sau hon nhu L=0.71H, 0.82H
va L=1.00H d¢ co ket dat duoc trén 95 %. Trong mot s6 trudng hop thi
didu nay 1a khong can thiét va khong tiét kiém.

4.6 KET LUAN CHUONG 4
1. Hé s6 ¢b két tham theo phuong ngang hién tru:ong ch—3cV(CRs), hé sb ¢b
két & trang thai cb ket truge (OC) gap 10 1an hé sb cb két theo phuong
ngang ¢ trang thai cd két thuorng (NO) hay Cvoe) = 10cyney hay cnoc) =
10chve). Doi voi dat sét yéu ¢ Hai Phong gia tri nay 1a caoc) = 40cho)
2. Vi thong sd dau vao tu két qua thi nghiém co két téc do b1en dang
khong d6i CRS o téc do bién dang 0.02 %/phut ung XU cua nén dat yeu
theo d6 Iin mat téng, d9 ln séu, tiéu tan ap lyc nude 16 rong thang du, &p
luc dét va stc khang cét khong thoat nude twong dong V01 cac gia tri thi
nghiém hién truong va quan tric hién trudng déi voi nén dat yéu tram tich
Holocene ¢ Vi€t Nam.
3. Chleu dai bac thAm trong mot so trudng horp c6 thé rat ngan dé tiét kiém
ma van gitt duge do lin du yéu cau tuorng ung vai thoi gian cho van hanh
cua cong trinh. V&i do co ket yeu cau 1a > 90 % thi chiéu dai bac thap co
thé chi can dat 70 % chleu day Vung nén lan.
4. Khi trang thai nén dat cang cd két trude thi viée giam chiéu dai bic thAm
cang mang lai hiéu qua cao.
KET LUAN VA KIEN NGHI

1. KET LUAN
1. M6t sb mdi twong quan duoc thiét 1ap cho dat sét yéu nhu sau

a. Ceo=0.015w;-0.25; Ce2 = 0.018wr-0.50 va C, = 0.025P1-0.20

b. -9 *3%0
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c c ¢ ¢
o, SMCPTU) =2.67‘/ MEPTY) _ 479, SHCPTO) =0.89‘/ MEPTY) 699
WCES) OCR Ch(CRS) OCR

d. 6 c0.4%) = 1.806"c(0.02%)

c. G’C(CRS) = 1.16G’C(IL)

f. sJ/c’w=0. 22(OCR)!2¢
2. Dt yeu tram tich Holocene ¢ Viét Nam luén ¢ trang thai c¢b két trude
Vo1 hé so co két truéc OCR > 1.20 dbi v6i cac mau dat nguyen dang co
blen dang dén 4p lyc hiru hleu hién truong bé hon 6.0 % doi voi tram tich
yeu Holocene cho cac cong trinh nghién ctru ¢ Viét Nam. Ap luc tién ¢
két 16m hon ap lyc hiru hi€u dia tang tir 20 kPa dén 60 kPa.
3. Toc do bién dang st dung trong thi nghlem khong lam anh huén den
hé sd co két. Dat tram tich yeu Holocene ¢ Viét Nam cho ap lyc tién cb
két & toc d6 0.40 %/phat co hé sé gip 1.80 lan gia tri co duoc & tée do
0.02 %/phut.
4. Thi nghiém CRS ¢ téc do bién dang 0.02 %/phut cho gia tri ap lyc t1en
co két 16n hon gia tri c6 duoc tir thi nghiém gia tai ting cap doi vai dat
yéu & Viét Nam trung binh la 16 %. Tuy nhién céc thong s6 dau vao cho
bai toan ¢ ket ¢o st dung 151 tham ding xac dinh tur ket qua thi nghi¢m
CRS cho két qua phén tich cb két bang phuong phép sai phan hitu han
theo m6 hinh cai tién phu hop voi s6 liéu quan trac hi¢n truong dya theo
do Ian mat tong, d0 ltn sau, tiéu tan ap luc nude 16 rong thang du, ap luc
dat va stre khang cat khong thoat nude.
5. Phu’ong phap dugc d& xuit c6 xét dén sy bién thién chi s6 nén lan, hé
so ¢b két theo phuong dung va phu’ong ngang thay (101 trong qua trinh ¢
ket trang thai c6 ket truge (OC) va trang thai co két thuorng (N (@] trong
sudt qua trinh cb két cua nén dat mo ta ddy du qua trinh ¢ két cuanén, va
co uu thé hon 161 giai giai tich chi st dung mot gia tri duy nhit hé sb cb
két trong sudt qua trinh phan tich bai toan.
6. Ty 80 cvocy/cvine) = 40 cho khu vue Hai Phong va la 10 cho cac khu vuc
con lai. Ty s6 cw/cycrs) trong tng cho cac khu vuc Cai Mép (Ba Ria Viing
Tau), Hi¢p Phudc (TP HCM), Hai Phong va Ca Mau 1a 3.0.
7. Véi d6 cb két yéu cau 1a > 90 % thi chleu dai bac tham c6 thé chi can
dat 70 % chiéu day vung nén lun. Do do, chleu dai bic thdm trong mot sb
tru’orng horp c6 thé rat ngan dé tiét kiém ma van gitt dwoc do lan du yéu
cau tuong ung voi thoi gian cho van hanh cia cong trinh.

2. KIEN NGHI

1. Str dung phuong phap 1ay mau bang & ong mau Piston dé dam bao tinh
nguyen dang cua mau dat yéu, va dua vao tiéu chuén hién hanh dé ung
dung vao thuc tin san xuét trong nganh dja k¥ thuat xay dung.
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2. Cap nhat vao tiéu chuin hién hanh va tng dung thi nghiém CRS vao
thuc t1en cho bai toan xur ly nén dit yéu bang co sir dung 15i thdm ding
trong didu kién dat sét yeu Viét Nam.

3. Nghién ctru bd sung phan tir bién vao phan mém CONSOPRO.

CAC CONG TRINH KHOA HQC PA CONG BO

1. Gidy chiig nhan ban quyén phan mém CONSOPRO ding ky tai cuc
ban quyén tac gia.

2. Nguyén Cong Oanh, Tran Thi Thanh, Ung dung thi nhiém cb két toc
d6 bién dang khong d6i vao phan tich c¢b két v6i chidu dai bac thim thay
dbi. Tap chi Dia K§ Thuat Viét Nam — S6 4 nam 2016. ISSN-0868-279X,
pp- 33-41.

3. Nguyén Coéng Oanh, Tran Thi Thanh va Dao Thi Van Tram, Xac dinh
dac trung dét sét yéu Viét Nam theo thi nghiém cd két toc do bién dang
khong dbi str dung trong phan tich bai ¢6 két tham. Tap chi Dia K§ Thuat
Viét Nam — S6 1 nam 2017. ISSN-0868-279X, pp. 50-60.

4. Nguyen, C.O. and T.T. Tran, Consolidation Analysis of Vietnam Soft
Marine Clay by Finite Difference Method with Application of Constant
Rate of Strain Consolidation Test. The fifth International Conference on
Geotechnique, Construction Material and Environment. OSAKA, Japan,
Nov. 16-18 2015. ISBN: 978-4-9905958-4-5 C3051. pp. 271-276.

5. Nguyen, C.O., T.T. Tran, and T.V.T. Dao, Finite Difference Analysis
of a Case Study of Vacuum Preloading in Southern Vietnam. The sixth
International Conference on Geotechnique, Construction Materials and
Environment, BANGKOK, Thailand, Nov. 14-16, 2016, ISBN: 978-4-
9905958-6-9 C3051. pp. 308-313. The Best Paper Award.



