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Nghién ciru kha ning héa 16ng clia cat Muong Phiing, Dién Bién dwgc tién hanh béi mot loat thi nghiém
3 truc dong trong diéu kién khong thoat nwéc. Cac mau cat hinh tru c6 dwong kinh 50 mm, chiéu cao 100
mm dugc ché bi theo phwong phap muwra cat trong khong khi véi h¢ s6 rong ban dau é trang thai chit vira.
Cic két qua thi nghiém cho thay, c6 thé xac dinh hgp 1y quan hé giira ty s6 (mg suit chu ky véi sé chu ky
gy hoa 16ng &ng véi cac diéu kién dd chit khac nhau. Két qua nghién ciru hiru ich cho viéc di bao héa
l6ng do dong dit manh ddi véi cac dap vt lidu dia phuong & tinh Dién Bién.

Tir khéa: cdt, ddp vit ligu dia phwong, dpng dit, héa long, tii trong chu k.

Chi s6 phén loai 2.1

Study on the liquefaction of sand at
Muong Phang, Dien Bien subjected to
undrained cyclic loading

Summary

A study on the liquefaction possibility of
sand samples at Muong Phang, Dien Bien
was implemented by a series of undrained
cyclic triaxial tests. The cylindrical
specimens of sand with diameter of 50
mm, height of 100 mm were prepared
by air pluviation method with the initial
void ratio at medium dense state. The test
results showed that it could be accurately
determined the stress ratio with cyclic
number causing specimen liquefied at
different conditions of density. The results
would be useful for the liquefaction
prediction at the in-situ dams subjected to
strong earthquakes in Dien Bien province.

Keywords: cyclic loading, earthquake, in
situ dam, liquefaction, sand.
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pat van de

Dap vat liéu dia phuong (loai dap st dung vat liéu dat,
da tai chd) dang duoc tmg dung rong rai nho vu diém vé
gia thanh xay dung. Trén thé gidi co nhidu dap vat lidu dia
phuong duoc xay dung tai nhitng khu vuc c6 hoat ddong dia
chan, trong d6 mot s6 dap do dit trén nén dat c6 kha ning
hoa 16ng nén da xay ra cac sy ¢ nhu: dap Sheffield (1925)
[1], dap San Fernando ha (1971) [2].

Theo Trung tdm Dia 1y Viét Nam, Vién Khoa hoc
Viét Nam (1992), trong vong 100 ndm da co 118 tran
dong dit xay ra ¢ ving Tay Béc. Céc tran dong dat cap 7
(M =5,1-5,5) xay ra thuong xuyén hon, vi du céc tran dong
dat cép 7 tai Lai Chau nam 1914, Pién Bién nam 1920 xay
ra trong dt gdy Lai Chau - Dién Bién, dong dat Son La
niam 1926 trong dut giy Son La, dong dat Ta Khoa cip 6-7
(M = 5) va mot s6 tran cap 7 1a du chén ciia dong dat Tuan
Gido nam 1983. Cac ving cd nguy co xay ra dong dat tir 6,0-
7,0 @ Richter ¢ Viét Nam gém: d6i dut gdy trén hé thong
song Hong - song Chay; doi dat gay Lai Chau - Dién Bién;
déisong Ma, Son La, song Pa; doi Cao Béng, Tién Yén; doi
Réo Nay - song Ca; d6i Dakrong - Hué; doi Truong Son;
d6i song Ba; d6i ven bién mién Trung... [3].

Céc tinh ving Tay Bic nhu Dién Bién, Lai Chau, Son
La thuong chiu dnh huong ctia dong dat voi tan suét cao so
v6i cac dia phuong khac trén ca nudce. Tai cac khu vuc nay,
nhu cau xay dung dap bang vt liéu dia phuong ngay cang
tang. Tuy nhién, & vi tri long séng, nén dap thuong co tang
cat voi chiéu day 16n, nhung theo ho so thiét ké mot sé cong
trinh cho thdy, 16p cat 1ong song thuong chi duge boc bo
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mot phan. Trong diéu kién dong dat manh, nén cat bao
hoa nude c¢6 kha ning hoa long, 1am mat an toan dap,
do d6 nhirng nghién ctru vé kha ning hoa 1ong cua cat
nén dap 1a rat can thiét.

Phuwong phap nghién ciu

Thi nghiém duogc thyc hién tai Phong thi nghiém
Dia ky thuat dong dat, Truong Dai hoc Thuy loi,
trong khuon kho ciia dé tai cdp nha nuéc mi sb
K(C08.23/11-15. Nghién ctru sir dung hé théng thiét bi
thi nghiém 3 tryc dong, model DTC-367D cua Cong ty
Seiken (Nhat Ban), da duoc nha san xuét kiém nghiém,
v6i thong s6 k¥ thuat: thiét bi gia tai dong cho cac tan
s6 tai thue té trong pham vi tir 0,001 dén 1 Hz; dau
do tai trong cong sut 2 kN, c6 kha nang chong nuéc
duogc lap truc tiép trén nip mau, phia trong budng 3
truc (hinh 1).

Hinh I: mdu cdt trong buong 3 truc

Cac mau cat thi nghiém duoc léy tai khu vuc chan
nai P4 Don, xa Mudng Phing, huyén Dién Bién, tinh
Dién Bién ¢6 cac chi tiéu co ly nhu sau: G = 2,62;
e = 1,1395¢ =0,598; D= 0,81 mm; D = 0,23
mm; C = 3,522; C_= 0,947 theo ti€u chuin ASTM
D422-63 [4]. Trong d6, D10, D60 1an luot 1a dudng
kinh hat twong (mg véi ham lugng phan tram tich liy
bang 10%, 60%; G_1a ty trong hat; C_1a hé s6 khong
déng nht; C, la chi s6 nén ép;e »€ . lahe ) réng
clia dat roi ¢ trang thai x6p nhat, chiat nhat. Puong
cong cap phdi hat ciia cat Muong Phing, Dién Bién
duoc thé hién trong hinh 2 (mdt sb hat ¢ duong kinh
> 2 mm chiém ty trong nhé trong cac mau cat da dugc
loai bo).
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Hinh 2: duong cap phéi hat cat Muong Phéng

Cac mau cat hinh tru (duong kinh D = 50 mm,
chiéu cao H = 100 mm) thé hién trong hinh 1, duoc
ché bi theo phwong phap mua cat trong khong khi dé
c6 cung do chat twong ddi ¢ trang thai chat vira. Cac
mau duge ché bi ¢ 3 do chat D khac nhau la: 53,3-
53,5% (4 mau); 58-58,2% (2 mau); 64,8-67% (2 mau).
Heé s6 rong sau khi cb két ddng hudng e.=0,777-0,851
(bang 1).

Bdng 1: cdc mau cdt thi nghiém

Duong kinh | Chiducao | Hgsd | Dochit | Tysbimg

Tén miu ban dau ban dau rong | twong doi | suatchuky
D, (mm) H, (mm) e D, (%) CSR
CDB-01 50,21 98,77 0,851 53,3 0,271
CDB-02 50,28 98,71 0,850 53,5 0,245
CDB-03 50,21 98,59 0,850 53,5 0,191
CDB-04 50,21 98,70 0,851 53,3 0,158
DB-07 50,03 99,98 0,825 58,0 0,188
DB-02 50,02 100,55 0,789 64,8 0,226
DB-03 50,03 100,31 0,824 58,2 0,257
DB-04 50,03 99,76 0,777 67,0 0,284

Sau khi str dung khi CO, tham nhép, mau thi nghiém
dugc bao hoa nudce, dat hé so ap luc nude 16 rong B =
Au/Ac,> 0,95 (Au la ép lyc nude 16 rong du va Ac,la
suc khang xuyén dau miii ¢ cung do sau). Ticp theo,
céc mau cét chiu qua trinh c6 két dang hudng tai ap luc
100 kPa. Sau d6, mau chiu tac dung clia cac tai trong
chu ky hinh sin véi tan s6 0,1 Hz véi cac ty sb ing suat
CSR = ¢ ,/2c6  thay doi trong diéu kién khong thoat
nudce (trong do, o’ 1a ung suat hi¢u qua ban dau; o 1a
d9 l¢ch trng suat theo phuong ding c, va ngang c,, voi
6,= 6, - c,). Thi nghiém ket thuc khi mau bi hoa long
sau mot s0 chu ky tai trong N . Di€u ki¢n hoa long xdy
ra khi hé s6 ap luc nuéc 16 rong du r = Au/c’>0,95
hodc bién dang doc truc bién do kép g, > 5% theo ti€u
chuan Nhat Ban (JGS 0541-2000) [5].
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Két qua thi nghiém va thao luan

Céc két qua thi nghiém dién hinh cho miu cat
CDB-03 ¢ trang thai chat vira e = 0,850 chiu tai trong
khong thoat nudce tai 6’ = 100 kPa voi CSR = 0,191
dugc thé hién trong hinh 3 thong qua céc quan hé nhu:
CSR~N;r ~N;eg ~N;q~p’;q~¢g var ~¢g;trong
do, q 1a do léch g suit (= o o> p’ latng sudt chinh
hi¢u qud trung binh, ¢ _la gia tri bién dang doc truc bién
d6 kép, N 1a sb chu ky tai trong gay hoa long. Hinh
4 thé hién két qua twong tu ddi voi mau cat DB-02
nhung c6 d6 chat twong d6i 16n hon véi CSR = 0,226.
Mau DB-02 bi hoéa 16ng nhanh hon mau CDB-03 vi
mau DB-02 chiu ty s6 tng suét 16n hon, mic di mau
DB-02 chit hon miu CDB-03.
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Hinh 3: két qua thi nghiém tai trong chu ky khong thoat medc
doi voi mau cat CDB-03
Céc hinh 3 va 4 cho thay, trong cung diéu kién ap
luc budng khong doi, ap luc nude 16 rong du, thong
qua hé sb ap lyc nudc 16 rong r_tang khi s0 chu ky tai
trong N ting cho dén khi mau bi héa 16ng hoan toan.
Mat khac, khi ty so tng suat CSR tang, s6 chu ky tai

trong N_ giam.
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Hinh 4: két aqua' thi nghiém tai trong chu ky khong thodt nuéc
doi véi mau DB-02
Hinh 5 thé hién dudng cong héa 16ng (CSR~N )
duoc xdy dung d6i voi cac mau dat cat CDB-01, CDB-
02, CDB-03 va CDB-04 c¢6 cac gia tri do chat tuong
d6i xap xi nhau, D_= 53,3-53,5% (bang 1).
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Hinh 5: dwong cong hoa long cua cat Muwong Phang

Tir @ thi hinh 5 ta thy, cdc duong CSR~N_ img
v6i muc bién dang kép doc truc khic nhau g = 1%,
2%, 5% var,=0,95. Nhu vy, s chu ky gdy héa long
N, tai mirc bién dang kép g, = 5% va s6 chu ky giy
hoa long N_tai muc ap lyc nudce 1'6 rong dur =095
cO gia tri gan giong nhau. Tai ty s0 rng suat nho hon,
CSR = 0,158 (mau CDB-04), s6 chu ky tai trong tmg
voi cac muc g = 1%, 2%, 5% va r = 0,95 thay ddi
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khong dang ké. Tur do, ta c6 thé két luan, duong cong
hoa 10ng ¢6 hinh dang phu hop véi cac két qua da cong
bd dbi véi cac loai cat khac nhau [6].

Céc két qua nghién ctru thyc nghiém nay cung cap
sO liéu dau vao can thiét dé mo phong bai toan héa
long dap vat liéu dia phuong, cu thé trong nghién ctru
nay 1a tai khu vuc xa Muong Phiang, huyén Dién Bién,
chiu tai trong dong dit manh theo phuong phap phan
tir hiru han.

Két luan

Két qua cac thi nghiém 3 truc dong trong diéu kién
khong thoat nurdc trén cac mau dat cat Muong Phing,
Pién Bién cho théy, ¢6 thé xéac dinh hop 1y cac dac tinh
hoa 1ong nhu su bién thién ap luc nude 16 rong, bién
dang, diéu kién hoa long theo cac chu ky, do 1on tai
trong khac nhau. Ttr d6, c6 thé xay dung dugc dudng
cong hoa 16ng.

Nghién ciru thyc nghiém cung cép sb liéu dau vao
giup cong viéc tinh toadn dy bao kha nang hoa 16ng cia
dap vat liéu dia phuong chiu tai trong dong dat manh.
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Loi cam on

Nghién cuu dwoc thuc hién trong khuon khé cua
dé tai khoa hoc cdp nha nuwée ma s6 KC08.23/11-15,
thuoc Chuong trinh KC08/11-15. Cdac tic gia chdn
thanh cam on Bo Khoa hoc va Cong nghé da tai tro
kinh phi cho viéc thuc hién dé tai nay.
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