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Nghién ciru kha ning héa 16ng do dong dat ddi véi cat song Hong khu vue cang Ha Noi da dwoc tién hanh
thong qua mot loat thi nghi¢m 3 truc dong trong dicu ki¢n khong thoat nuéc. Két qua thi nghiém cho thay,
¢6 thé xac dinh hop Iy cac dic tinh héa léng do dong dat ddi véi cat song Hong nhir gia ting ap luc nuée
16 rdng, bién dang doc truc, tj sb @ing suit theo sé chu ky tai trong gay héa léng. Két qua nghién ctru hiru

ich cho viéc du bao héa léng do dong dit ddi véi cat nén dé song Hong.

Tir khéa: cdt, dé song, dong dit, hoa long, tdi trong chu ky.

Chi sé phén loai 2.1

LIQUEFACTION OF RED
RIVER SAND SUBJECTED
TO UNDRAINED CYCLIC
LOAD

Summary

Study on liquefaction possibilities
of Red river sand locating near the
Hanoi port has been conducted using
a series of undrained cyclic triaxial
tests. The test results have shown that
it is possible to determine effectively
the liquefaction characteristics such
as excess porewater pressure, axial
strain variation, cyclic ratio with the
cyclic number causing the specimen
to be liquefied. The test results will be
useful for the prediction of liquefaction
caused by earthquake for the Red
river sand.

Keywords: cyclic load, earthquake,
liquefaction, river dyke, sand.

Classification number 2.1

pat van de

DPong dat 1a mot trong nhitng tham hoa chinh ddi voi an toan
cac cong trinh dat nhu dé, dap, khéi dap duong cao te. Thiét
hai nay cha yéu 1a do hoa 1ong dit dip than cong trinh hoic
dét nén. Tai My, su cb dap Sheffield nam 1925, dong dét Santa
Barbara do hoa 1ong nén dap va su c¢d dap San Fernando nam
1971 1a nhirng minh chtng cu thé [1]. Nhimng thiét hai khéi dép
1a nhitng phé huy 16n khi dat 16p dudi thude loai hat tho bio hoa
nudce bi hoa long, dan dén nut tach, lan, chuyén dich ngang va
lan khéi dép.

Nhiéu su c¢b dé song do hoa 1ong nén dugc quan sat trong hau
hét cac tran dong dat 1on tai Nhat Ban [1], vi du dé Hachirogata
bi thiét hai boi tran dong dat Nihonkai - Chubu (1983), dé
song Kushiro béi tran dong dat Kushiro - Oki (1993), dé song
Shiribesi dén Shibetsu béi dong dat Hokkaido - Nanseioki
(1994), dé song Yodo boi dong dat Kobe (1995) va dé Nakaumi
boi dong dét Tottoriken - Seibu (2000). Pic biét trong tran dong
dat Hyogoken - Nanbu (Kobe) nim 1995, cac khdi dap bang
dat da phai himg chiu sy tan pha ning né (Matsuo, 1996; Tani,
1996).

Lanh thd Viét Nam ndm & ving dét c6 ciu trac dia chét - kién
tao phtic tap, tuy khong nam trén céc vanh dai dong dat nui lira
dang hoat dong, nhung ciing khong phai 1a ving dat bén vimg
kho xay ra dong dat. Cac ving c6 nguy co xay ra dong dét 6,0-
7,0 d6 Richter ¢ Viét Nam gom: déi dut giy song Hong - song
Chay; doi dut gay Lai Chau - Bién Bién; déi song Ma, Son La,

*Tac gid chinh: Tel: 0904359460; Email: hongnam@wru.vn

TAP CHI

HOAHOC ||,
ONG NGHE | I \a 20 72018



song Pa; doi Cao Bﬁng, Tién Yén; d6i Rao Nay - song
Ca; d6i Pakrong - Hué; d6i Truong Son; d6i song Ba;
ddi ven bién mién Trung... Ngoai nhimng viing niy, trén
lanh th6 Viét Nam con c6 khoang 30 khu vire c6 nguy
co dong dét voi cuong do xap xi 5,0 6 Richter [2].

Ha Noi nam trong ving dut giy song Hong - song
Chay, noi da xay ra cac tran dong d4t manh 5,1-5,5 do
Richter. Chu ky lap lai dong d4t manh 5,4 do Richter &
Ha Noi 1a 1100 nam va tran dong dat manh cudi ciing
xady ra cach day da hon 700 nam (nam 1285). Hién nay,
Ha Noi dang trong thoi ky yén tinh nhung trong tuong
lai hoat dong dong dit co thé tang 1én va dong dét
manh c6 thé xay ra. Ngoai ra, Ha Noi con phai chiu tac
dong ctia dong dit manh xay ra & nhitng ving dut giy
1an can nhu dut gdy song Lo, Dong Triéu, Son La [2].

Ha Noi hién c6 20 tuyén dé chinh véi tong chiéu
dai 469,913 km, trong d6: tuyén dé hiru Hong doan
qua thanh phé Ha Noi dai tong cong 128,6 km 1a dé
cép dac biét, bao vé cho trén 160000 ha dién tich luu
vuc cua thi d6 Ha Noi. Tuyén dé hitu Hong c6 nhiém
vu cuc ky quan trong 1a phong chdng lut bio, dam bao
an toan tuyét ddi cho thu do Ha Noi. Ngoai ra, mat dé
con 1a tuyén dudng giao thong két ndi cac dia phuong
ven dé voi ndi thanh. Pac diém chung cua tuyén dé 1a
nhiéu nam tré lai day khong co 1ii 16n, dé khong duoc
thir thach chdng 1, tinh trang dé kho. Tuy nhién, trong
than, nén dé tiém an nhiéu 4n hoa kho luong, nhét 1a
nhimg doan dé dép truc tiép trén nén dat yéu, dat cat,
can phai danh gia kha nang héa long khi chiu tac dong
cua dong dat. bay 1a mot ndi dung mai, vi thiét ké
chdéng hoa 1ong hau nhu chua dugc dé cap trong cac
tiéu chuén thiét ké cong trinh thuy lgi ¢ nude ta.

Pé danh gia dinh luong kha ning kich hoat hoa
1ong, budc quan trong dau tién can cho hau hét cac du
an chinh 13 kha ning hoa 16ng do dong dét. C6 hai xu
huéng tong hop trong van dé nay [3], d6 1a (1) st dung
thi nghiém trong phong trén cac mau dit nguyén dang
va (2) st dung cac quan hé kinh nghiém duya trén tuwong
quan vé tng xir ciia dat dugc quan sat tai hién truong
v6i cac thi nghiém chi tiéu tinh chat vat 1y cua dat tai
hién truong [4].

Doi twong va phuong phap nghién ciu
Thiét bi thi nghi¢m
Nghién ciru hoa léng cua cat séng Hong duoc
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thuc hién tai Phong thi nghiém dia k¥ thuat dong dat,
Trudng Dai hoc Thuy loi. Hé thng thiét bi thi nghiém
3 truc dong DTC - 367D dugc su dung do hang Seiken,
Nhat Ban ché tao (hinh 1), bao gom: khdi diéu khién
khi - nudc; khéi gia tai thing dimg; budng 3 truc; khdi
do luong va cac phu kién. May nén khi tao ap luc
budng va ap luc nguoc 1én téi 1000 kPa; may hut chan
khong tao ap suit 95 kPa; thiét bi gia tai dong cho cac
tan s tai thuc t& trong pham vi tir 0,001-1 Hz. Tat
ca cac dau do luc va chuyén vi duoc két ndi v6i mot
méy vi tinh thong qua cac giao dién cam bién Kyowa
PCD-300B-F. Bién dang doc tryc dugc do bﬁng mot
cam bién khong tiép xtic c6 d6 chinh xac bang 0,1 mm
lip bén trong budng 3 truc va 1 cam bién LVDT c6
d0 chinh xac 0,05 mm lép bén ngoai buéng 3 truc. Su
thay ddi thé tich cua mau dugc do bang dau do thé tich
tu dong c6 dung tich 25 ml. Pau do tai trong load cell
cong sudt 2 kN c6 kha nang chéng nude duoc lap truc
tiép trén ndp mau, phia trong budng 3 truc nham giam
thiéu lyc ma sat gitra piston véi thanh éng da.

Hinh 1: hé thong thiét bi thi nghiém 3 truc dgng DTC - 367D

Vit liéu va quy trinh thi nghiém

Cat song Hong khu vyc cang Ha Noi, thanh ph
Ha Noi dugc sir dung cho nghién ctru nay véi cac
chi ti€u co Iy sau: ham lugng hat min f, = 3,6%; G,
=2,65;D,, =035 mm, D =0,15mm;e =099,
e ., = 0,66 [5]. Cac mau cat hinh tru c6 duong kinh 50
mm, chiéu cao 100 mm, duoc ché bi theo phuong phap
mua cat trong khong khi dé dam bao ¢ cing mot do
chat tuong doi trung binh tai hi¢n truong D, ~ 45,6%.



Sau khi st dung khi CO, tham nhap, mau duoc bio
hoa nudce. Tiép theo, cac mau cat chiu qua trinh co két
dang huéng vai ap luc cb két hidu qua tang tir 30 kPa
dén 400 kPa va giam vé 100 kPa. Tai ddy, mau chiu
tac dung ctia cac tai trong c6 chu ky hinh sin vé6i tan s6
0,1 Hz v6i cac bién do tai trong khac nhau, sao cho ty
sO g suat chu ky thay doi trong khoang tir 0,2-0,4,
trong diéu kién khong thoat nudc. Ty s6 ung suat chu
ky CS‘R =oc,/2c’, trong do: qo’ 1a img suit hiéu qua
ban dau; o, 1a d6 1éch trng suat theo phuong ding o,
vangang 6,, 6, = G, - G,. Thi nghiém ket thiic khi mau
bi hoa long sau moét so chu ky tai trong. Quy trinh thi
nghiém duogc thuc hién theo tiéu chuén Nhat Ban JGS
0541:2000 [6].

Cac mau cat thi nghiém RED RIVER SAND 1, RED
RIVER SAND 2, RED RIVER SAND 3, RED RIVER
SAND 4 c6 cac hé sb rong sau c6 két dang huéng dao
dong trong khoang tir 0,836 dén 0,843 (bang 1).

Bdng 1: cdc mdu cdt thi nghiém
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Hinh 2: quan hé giita ty s6 ving sudt vdi sé chu ky gdy héa long

RED RIVER SANDA
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Két qua thi nghiém va thao luan

Céc két qua thi nghiém duogc thé hién trong cac hinh
tir hinh 2 dén hinh 8.

Biéu d6 hinh 2 cho thay, méi quan hé giita ty s6 ing
suat chu ky CSR véi s6 chu ky tai trong N ddi véi 4
mau cat néu trén. Tai trong tac dung c6 dang hinh sin,
tan s6 bang 0,1 Hz. C6 thé thay rang, khi bién do tng
suét ting thi s vong lap gay héa long giam. Biéu do
hinh 3 thé hién quan hé giita hé s6 ap luc nudc 16 rong
dur véi s6 chu ky tai trong gy hoa long N. Hé sb ap
lyc nudce 16 rong du r = Au/c ’, trong d6 Au la ap luc
nude 16 rong du. C6 thé thay rang, sé vong lap tai trong
cang tang thi hé s6 r cang lon. Mau s& bi hoa long khi
hé s6 r, tién toi 1, tire 14 ap luc nudc 16 rdng duoc phat
trién hoan toan (hoa long ban dau) hodc gia tri bién
dang doc truc bién do kép ¢, dat mirc 5% hay 16n hon.
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Hinh 3: quan hé giita hé s6 dp e nuwde 16 réng due
va so chu ky gdy hoa long

Céc hinh 4, 5, 6, 7 14n luot thé hién quan hé gitra
bién dang doc truc véi s6 chu ky tai trong gy hoa
long; do 1éch ung suét va bién dang doc truc; d6 léch
g sudt va tng suét chinh trung binh hiéu qua, va
hé s6 ap luc 16 rdng du véi bién dang doc truc. Nhin
chung két qua thi nghiém cho thay cac dang quan hé
néu trén phi hop véi cac két qua da cong bd duge thyuc
hién véi cac loai cat khac nhau [7].
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Tir cac két qua hoa 16ng di voi cac mau khac nhau,
duong cong hoa long (hinh 8) dugc xay dung dua trén
ty s6 ing suat CSR va s6 chu ky N gay hoa long mau
dat ing voi cac gia tri do chat xap xi nhau.
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Hinh 8: dwong cong héa long véi cde mau dat cat song Hong

Puong cong hoa long cat song Hong duogc thé hién
trén hinh 8 trng vdi cac ti€u chi bién dang doc truc khac
nhau 1%, 2% va 5%. Nhin chung, khong c6 sy khac
nhau rd rét gita cac sb lidu Gmg vai bién dang doc truc
bang 1% va 2%. C6 thé thay rang, duong cong hoa
long c6 dang phi hop véi cac két qua da cong bd ddi
v6i cac loai cat khac nhau. Két qua nghién ctru thuc
nghiém nay 1a co s& dé danh gia mo phong bai toan
hoa 6ng cua dé tai hién trudng theo phuwong phap phan
ttr hitu han.

Két luan

Nghién ciru hoa 16ng cat song Hong, khu vuc cang
Ha Noi, chiu tai trong dong dat duoc thuc hién thong
qua mot loat cac thi nghiém 3 truc dong voi do chat
gidng nhau. Cac mau dat dugc ché bi voi ty s6 Gmg suat
khac nhau dé nghién ctru img x1r ctia cat chiu tai trong
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chu ky trong diéu kién khong thoat nude. Két qua thi
nghiém cho théy, c6 thé xac dinh hop 1y cac dic tinh
hoa 10ng cua cat nhu su bién thién 4p luc nude 16 rong,
thay doi bién dang, diéu kién hoa long theo cac chu ky
tai trong khac nhau véi cac cap do 16n khac nhau. Tir
do, c6 thé xdy dung dugc duong cong hoa 1ong cat nén
dé hiru song Hong. Nghién ctru gitip du béo kha ning
hoa 16ng ctia nén dé song Hong chiu cac tai trong dong
d4t manh.

Loi cam on

Nghién cvu dwoc thuc hién trong khuon khé cua dé
tai khoa hoc cd’p nha nude md sé KC08.23/11-15 thudce
Chuong trinh KC08/11-15. Cac tac gia chan 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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