'KET QUA BUOGC PAU NGHIEN CUU XOI NGAM, CAT CHAY
NEN PE SONG BANG PHUONG PHAP THi NGHIEM HIEN TRUONG

Bui Vin Truong'

Tém tit: X6i ngam, cat chdy la nhitng hinh thirc bién dang tham tiéu biéu xdy ra & ving “cira
thodt” noi c6 dong tham di ra khi gradien dp lwc tham vuot qud gradien dp lyc tham gidi han cia
dat. Bé dir bdo nguy co phat sinh bién dang tham gdy mat o6n dinh céng trinh dé diéu can xdac dinh
chinh xdc gradien ap e tham gidi han gdy x6i ngam (ngh) va gradien dp lic tham giéi han gdy cdt
chay (I°g). Bdi bdo trinh bay két qua nghién ciu, xdc dinh cdc ddc trung bién dang tham (Fgn va
I°gn) cho cac Ip ddt cat hat bui, cat hat nhé ciia hé tang Thdi Binh va hé tang Hai Hung phdn bo ¢

nén dé séng Hong bang phwong phap thi nghiém tai hién trong.
Tir khéa: Nén dé, x6i ngim, cat chay, thi nghiém hién trudng.

1. PAT VAN DE

Trong xdy dung céc cong trinh thuy loi,
thuy dién va cac cong trinh ngam,..., x6i ngam,
cat chay 1a nhiing qué trinh dia chat dong luc
hét stic nguy hiém, xay ra rat pho bién. N6 ¢o
thé 14 nguyén nhan tryc tiép hodc 1a tién dé dan
dén sy cb cac cong trinh (Pham Vin Ty, 1986).
Kha nang phat sinh, phat trién nhimg qua trinh
nay phu thudc chii yéu vao diéu kién thuy dong
lyc cua dong thAm va tinh chit cua dét, dic biét
la thanh phan hat va céu tric cua dat
(Mironenko V.A. va Sextakov V.M..,1982; T6
Xuan Vu, 2002).

Quan sat thyc té bién dang thim (BDT) xay
ra & nén dé cho théy, dudi ap luc cua cot nude
trong tang cat (tang chira nuéc - TCN) nam dudi
do myc nudc song dang cao trong mua 1ii, ting
phu bi pha v& tai nhitng diém yéu (khuyét tat)
tao “ctra thoat”, tir d6 nudc trao 1én dudi dang
mach dun (grifon), bai dun. Dé lam sang to qua
trinh BDT va du bao nguy co phat sinh BDT ¢
nén dé, cin nghién ctru qua trinh phat trién x6i
ngam, cat chdy, xac dinh gradien ap lyc thim
(ALT) gi6i han gay BDT 6 ting cét.

Hién nay c6 nhiéu phuwong phap (PP) xac
dinh gradien ALT giéi han gy x0i ngam, cat

! Pai hoc Thuy loi.
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chay nhu tinh toan 1y thuyét, thi nghiém trong
phong,... Tuy nhién, PP tinh toan 1y thuyét con
c6 nhitng han ché vi chua xét téi mot loat yéu to
thudc vé ban chit cta dat nhu thanh ph?m, tinh
chét, trang thai cua dat,... PP thi nghiém trong
phong ¢6 uu diém 1a kha don gian, dé thuc hién
va it ton kém nhung ¢ nhitng han ché vé kich
thudc va tinh nguyén trang clia mau thi nghiém
(Bui Van Truong, 2004). Do d6 gradien ALT
gidi han xac dinh dugc 1a khong hoan toan tin
cdy. Bé khic phuc nhirng nhugc diém néu trén,
tac gia sir dung PP thi nghiém hién truong dé
xac dinh cac dic trung BDT cua cat ¢ vung cta
thoat cua dit nén dé. Muc dich cua thi nghiém 1a
xac dinh co ché, hinh thic BDT va I*g va I,
clia cat & nén dé va trong diéu kién tu nhién.

2. THI NGHIEM XOI NGAM, CAT
CHAY TAI HIEN TRUONG

2.1. M6 hinh thi nghiém

Thi nghiém x6i ngam, cat chay (BDT cua cat
O vung cua thoat) tai hién truong dugc tién hanh
bang phuong phap ép nudc vao giéng khoan qua
6ng loc, so dd thi nghiém dugc trinh bay cu thé
& hinh 01, viéc bd tri, lap dat hé thong thiét bi
duoc minh hoa ¢ anh 01.

Trong d6, May bom 1 cé nhiém vu ép nudc
vao giéng khoan dé gia ting 4p lyc thdm trong
tang cat.
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Hinh 1. So d6 mé hinh thi nghiém x6i ngam, cdt chay ¢ nén dé

Anh 1. Thi nghiém xéi ngam, cdt chdy bang phirong phdp ép miede vao giéng khoan

Hb dao HP co kich thude 0.5x0.7m duoc dao
sdu boc bod hoan toan tang phu; Cac dng do ap HI,
H2 & H3 1§1p dat & do sau 0.5m, 1.0m va 1.50m
ngay dudi day hd dao dé quan tric bién ddi cot
nudc ap luc & vung cua thoat; thung, phao (9) va
may bom (10) c6 nhiém vu dinh hudéng, chira nudc
va bom nudc thoat ra tir ctra thoat khi thi nghiém.

1.2. Quy trinh thi nghiém

Cot nude ap luc H, trong giéng dugc ting theo
tung cﬁp 0.2, 0.4, 0,6m ..., cho d&n khi BDT trong
cat phat trién manh, méi truong thim bj phéd hoai
hoan toan. Mdi cip ap luc tién hanh quan tric bién
d6i cot nude ap luc trong cac éng do ap HI,
H2&H3; quan tric qué trinh phat trién BDT va do
luu lugng (Q) thoat ra & ving cura thoat.
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3. VI TRi THi NGHIEM VA CAC LOAI
PAT THi NGHIEM

Thi nghiém x6i ngém, cat chay dugc lya
chon tai 4 vi tri thuoc hé thong dé song (bang
01). Pay la nhitng noi c6 tinh dai dién vé thanh
phan, tinh chit cia ting dit cat & nén d& va
thuén loi cho viéc thuc hién thi nghiém. Tai mdi
vi tri c6 mat mot loai cat thi nghiém (bang 02).

Bang 1. Cac khu thi nghiém

”ls""cl)“ Tuyén dé Vi tri thlzizgaéin
1 Ta Tra Ly K6.7 12

2 | Hiu TraLy K30.5 14

3 | Huu Ludc K8.9 23

4 | Hiru Ludc K20.5 24
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Dat nén dé tai cac khu vuc thi nghiém gom Dic trung co 1y cua cac 16p dat nén dé duoc
trinh bay ¢ bang 02 (Bui Van Truong, 2004; Bui
Vian Truong, Pham Van Ty, 2008).

Bang 2. Pic trung co Iy cac 16p cat nén dé tai vi tri thi nghiém

cat hat bui, cat hat nho cua hé tﬁng Thai Binh
(16p 12&14) va h¢ tﬁng Hai Hung (16p 23&24).

Loai | Hamlugng cic nhom hat (%) | mees | gns | Goe | goe | 000 |00
- - p . . .| rong |rong | Ha:f
dat Cit Bui Sét |khong |lugme | nghi| nghi| L ° | - g
Vitithi | ©e deubatsidng | St | KRB0 | g | gt Tudi
hidém 1o ncuﬁn uﬁc
ng . 2
= 8362 |2g.|0.s5-|0.235-[0.10d00s] 01| « n O | U | Ca | Suex | S [Bxl07| 0 F
2012 g5 023|010 [0.03|0.01|0.003 [0.003 T -
I:'.If.'fp dan - gl.’cnf do da - - omys
- » -
TaTr_a_L‘ CErbutl oy is|ssesselet| 20 [ 1e| 36 | 267|225 5061177 os36| 220
K6.7 (121 0%t
- am@-th,
§ + |Cét nhy < e
Eiftu Tra L 0 L2|e5|77.53|7.2 (5.5 L7 | 2.6 | 2,85 | 2.66 | 240 | 33.0 | 1.215|0.575| 3.90
Kal.s 14
i c | Cirbui _ - - e
Hiu Luo L0 2.3 124359300125 42 | 2.9 | .44 | 263 22 29.7 | 1156 |0.355] 1.20
K5.9 (23) 50, hi
: mbQ, :
§ ¢ |Cét nh - -
Hiu Lug 0 0.7 |11.2|65.53|10.5) 87| 3.4 ] 2.2 6.8 | 267 [ 243 | 328 | 1135 |0.557| 1.90
K20.5 24
4. KET QUA THI NGHIEM Trong do:

Két qua thi nghiém dugc trinh bay cu thé

trong bang 03 & bang 04.

Gradien 4p lyc tham ciia cat & ving ctra thoat

. H
(I,) x4c dinh theo cong thirc: Ir = 'T

_[—[3

H, - Muyc nudce do ap tai éng do ap Hy;

H; - Muc nude do ap tai 6ng do ap Hs;

L- Chiéu dai duong thim, khoang céach tir

day ong do ap H1 dén day ong do ap H3.

Bang 3. Két qua thi nghiém cac 16p cat ciia hé tAng Thai Binh(Q,’tb)

vi Hza Loai dit H, H. H; I Q Dién bién
tri ting thi nghiém (mj (m] (mj fcm’fsi ving cua thedt
0,195 | 0.106 | 0.019 | 0.174 [ 1.34
0.337 | 0.223 | 0.105 | 0.22 177
0.456 | 0.341 | 0195 | 0.290 [ 2.23 Nudc thodt ra trong
0.622 | 0.448 | 0.273 | 0.347 | 2.67
8 0.752 | 0.545 | 0.337 | 0.415 | 3.20
Ta Cithatbui | 0596 | 0.640 | 0.420 | 0475 | 378
Tra Lv fep 12- Q7 | 1022 | 0724 | os01 | 0521 | 416 Nudc thodrt ra duc,
K&a.7 1155 | 0.514 | 0.393 | 0.363 | 473 thanh phdn gdm :
.24 | 0.901 | 0.672 | 0.612 | 5.55 | hat s£L bul man nau, xam
1.399 | 0.975 | 0742 | 0637 | 6.32 var chit hita co.
1323 | 1019 | 0758 | 0735 | 7.97
1670 | 1083 | 0.501 | 0569 | 11.98 Cir diin manh
Théi 1526 | 1092 [ 05135 | vo11 | 17 84
Binh 0.207 | 0.117 | 0.027 | 0.150 | 248
0359 | 0.239 | 0.120 | 0238 | 328
0.509 | 0.362 | 0.216 | 0.293 [ 3.99 Nudc thodt ra trong
0.635 | 0.461 | 0.253 | 0.355 | 4.85
0776 | 0.565 | 0.361 | 0.414 [ 568
Ds 0.555 | 0.662 | 0.435 | 0447 | 6.10
Hiom Cért hat nho L0119 | 0739 | 0300 | 0510 | 7.14
Tra Ly nep 14- Qo thy | 1144 | 0540 | 0393 | 0331 | §.01 Nudc thodt ra duc,
K30.5 1.279 | 0.924 | 0,667 | 06516 | 9.49 thanh phén g26m :
1.397 | 0.993 | 0.741 | 0.636 | 10.56 | hat s&C bui man nau, Tam
1330 | Lo71 | 0510 | 27220 | 13.10 var chit hita co.
1660 | 1.115 | 0.539 | 0.521 | 21.27 Cir diin manh
1796 | 1155 | 0.555 | 0.941 | 31.30
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Bang 4. Két qua thi nghiém cac 16p cat caa hé tAng Hai Hung (Q,'hh)

Vi Hs Loal dat H. H. H: I Q Dién bign
tri ting thi nghiém (11 (mi (mi fcm’ s viing cia thedr
0.209 [ 0.110 | 0012 | 0.197 | 083
0.375 | 0.233 | 0.129 | 0.240 | 1.04
0.542 | 0.413 | 0.254 | 0.255 | 1.08 Nude thodt ra rong
0.654 | 0.324 | 0.364 | 0.320 | 1.34
0.527 | 0.639 | 0.452 | 0.373 | 1.57
bs 0.960 [ 0.734 | 0327 | 0437 | 1.85
Hiu Cir hat bt 1107 | 0512 | 0.591 | 0.516 | 2.30 Nurde thedr ra duc,
Luoc (dp 23 - Q.7 hhy| 1240 | 0502 | 0663 | 0376 | 2.66 thanh phdn 26m :
E&D 1.352 | 0.990 | 0.743 | 0.639 | 3.24 | hat s£L bui man nan, xim
1313 | 1093 | 0.541 | 0.672 | 3.53 vat chit hitu oo
L6468 | 1132 | 0.904 | 0742 | 441
1§14 | 1193 | 0.927 | 0.557 | 7.20 Cir din manh
Hai 1955 | 1.232 | 0.932 | 1o03¢ | 11.27
Hung 0.230 | 0.132 | 0.034 | 0196 | 1.30
0.355 [ 0.267 | 0.146 | 0.242 | 1.61
0.517 [ 0.371 | 0.224 | 0203 | 1.95 Nude thodt ra trong
0.659 | 0.456 | 0.312 | 0.347 | 2.31
be 0795 | 0.600 | 0.402 | 0.396 | 2.63
Him Cithatnho | 0947 | 0703 | 0494 | 0452 | 317
Tuac fdp 24- @-"hhy| 1059 | 0776 | 0.363 | 0498 | 3.56 Nurdc thedt ra duc,
Kz20.5 1190 | 0.543 | 0.616 | 0.3735 | 4.22 thanh phdn gdm :
1310 | 0.937 | 0.694 | 0.616 | 4.63 | hat s&L bui man nan, xim
L430 | 1026 | 0.765 | 0.062 | 5.56 vat chi hitn co.
1330 | L1103 | 0.541 [ 0708 | .70
1652 | 1133 | 9.574 | 0.505 | 10.19 Cit dian manh
1525 | 1194 | 0.593 | 0.935 | 15.14

5. PHAN TiCH KET QUA THi NGHIEM

Tir két qua thi nghiém cho thdy, & giai doan
dau khi ap lyc thim (ALT) trong tang cat con
nho, nudc tir ting cét thoat ra trong, khong mang
theo cac hat bui, sét. O giai doan tiép theo, khi
ALT trong tang cat ting 1én dén mot gia tri nhat
dinh, nudc thoat ra mang theo cac hat sét, c6 mau
nau nhat. Tiép tuc tang ALT, nudc thoat ra duc
hon va chuyén dan tr mau nau nhat sang mau
nau sam, mang theo céc hat sét, hat bui va van
hiru co nhung v6i ham lugng khong nhiéu (bang
03 & 04). Piéu d6 ching t6 trong cat c6 phat
trién x6i ngam nhung muc do yéu. Khi gradien
ALT tiang 1én t6i 0.8+1.0 thi ké ca cat hat nho va
cat hat bui trong tﬁng cat thudc hé tﬁng Hai Hung
(qhy) va Thai Binh (gh,) déu xuét hién dun cat.
Ban dau cac hat cat & bé mat bi noi long, bi déy
1én, chim xuéng lo limg & trong nuée. Khi ALT
tang, cac hat cat cang bi tung cao 1én dan. Dén
mot gidi han nhit dinh, luong nudc thoat ra
nhiéu, cdc hat cat, bui, sét, mun hitu co va vay
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mica déu bi dong thdm day ra khoi bé mat. Khi
méi xuit hién mach dun, luong cat dun 1én chua
nhiéu, tc do va pham vi con nhd. Nhung chi sau
mot khoang thoi gian nhét dinh, s6 luong mach
dun xudt hién nhiéu, kich thudc mach dun duogc
mo rong nhanh chéng, cat trong tang cat bi day
uc 1én bé miat voi khdi luong ngiy cang 16n
mang theo ca tap chat hitu co, vay mica, tham chi
ca vo so hén chira trong cat, moi trudng tham bi
phé v& hoan toan (dnh 02). Tai mot sb vi tri thi
nghiém, trong tang cat c6 kep cac 16p mong sét
pha, khi mach dun cét phat trién manh mang theo
ca nhitng mang nho bun sét. PO réng va hé sb
thim cua cat & ving cira thoat ting nhanh. Cat &
trong pham vi hd thi nghiém dun 1én manh, con
cat & xung quanh bi sip 16 vao, day ting phu
hinh thanh cac khoang rong phat trién dan. Heé
thong khe nirt ¢ ting phil phat trién manh va an
sdu vao tang phu (anh 03), lam sap d6 ting phu
xung quanh hd dao thi nghiém, ciu trac nén bi
pha vo.
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Anh 3. Khe nirt phdt trién vao tang phii

Néu iy gradien ap luc thdm (ALT) twong
ung voi cap ap luc trude khi phat sinh x6i ngdm
la gradien gi¢i han giy x6i ngam (I'gp) va

gradien ALT twong tng vé6i cap ap luc trude khi
phat sinh cat chay la gradien gidi han gay cat chay
(I°) thi co thé x4c dinh duogc gradien gidi han
gdy BDT cua cac 16p cat & nén dé nhu sau
- Cé4t hé ting Thai Binh (Q,’tb):
+ Cat hat bui: I'gy= 0.476; I’ = 0.735
+ Cat hat nho: I'y= 0.510; I°y, = 0.720

- Cat hé tAng Hai Hung (Q,'hh):
+ Cat hat bui: I'g= 0.433 ; Iy = 0.742
+ Cat hat nho: I'g= 0.453 ; 4= 0.709

Phan tich bién d6i ALT theo chiéu dai dong
tham va bién ddi luu luong nuéc thoat ra theo
grad1en ALT (hinh 02 & 03) cho théy, ¢ g1a1
doan dau khi nudc thoat ra con trong, x01 ngam
chua xuat hién, cac quan hé nay gan nhu tuyen
tinh, ton thit ap luc theo chidu dai dong thdm
tuong ddi déu, dong thAm van dong & ché do 6n
dinh, thé hién quy luat thim chay tang theo dinh
luat thim Pacxi. Khi gradien ALT 16n hon I*,
X6i ngdm xuét hién trong cat, cac dudng quan
hé chuyén din thanh dudng cong, méi trudng
thim trong cat bién ddi, do rdng va do tham cua
cat ting dan & ving cua thoat, van dong cia
dong thim chuyén sang ché d6 khong on dinh.
Khi gradien ALT 16n hon I, d6 dbc cua cac
dudng quan hé ting dot bién, khi d6 khong chi
cat ma ca cac tap chat trong cat déu bi dong
thAm cudn theo, moi trudng thdm bi phd huy
hoan toan.

- Cathat byi - Q.11

Cat hat nho - ). L1

Hinh 2. Bién déi cét nuée ap luc theo chiéu dai dong tham
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Hinh 3. Quan hé gitta heu lwong thodt véi gradien dp lwc tham

Két qua thi nghiém chung t0, cat chay 1a hinh
thirc bién dang tham nguy hiém, quyét dinh kha
ning 6n dinh thim & nén dé, con x6i ngim chi
phat trién & giai doan dau, cac hat bi x6i ngém
chu yéu 1a hat sét, hat buyi 1an trong cat. Két qua
d6 phu hop voi két qua nghién ciu cua
Ixtomina, pht hop véi dic tinh twong dbi dong
nhat vé thanh phén hat cua cac loai cat thi
nghiém (hé s6 khong déu hat n<10). Gradien
gi¢i han xac dinh dugc ¢ hién truong (I°n =
0.71+0.74) c6 gia tri nho hon so véi tinh toan
theo 1y thuyét (I°s,"" = 0.83+0.90). D6 1a do su
c6 mit cia cac tap chat hiru co trong cat. Ching
ton tai & dang mun, van va cac manh vun, do co
khéi lugng thé tich khé nhé hon nhiéu so voi cat
nén dudi tac dung ciia dong tham, chung bi day
n6i & ap lyc tham thap hon. Sau khi cdc manh
vun, mun hitu co bi ddy 1én, cat xung quanh bi
sap x¢p lai, do rong cia cat tang va bi bién dang
thim & gradien 4p lyc thim (Ign) thap hon.
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6. KET LUAN

- Cat chay xdy ra ¢ cua thoat khi gradien
ALT vuot qua gradien ALT gidi han cua cat I,
= 0.709 + 0.742. Cat chay la hinh thtc BDT
nguy hiém, quyét dinh kha niang 6n dinh thim &
nén dé.

- X6i ngam chi phat trién & giai doan dau,
xay ra khi gradien ALT vuot qua Iz, = 0.433 +
0.510, cac hat bi x6i ngam la hat sét, hat bui
nhd, mun thuc vat..

- C6 thé tham khéao két qua thi nghiém hién
truong cho tinh toan, xir Iy chéng xo6i ngam, dat
chay & ving chan dé, xir Iy cat chay cho cac hd
moéng khi thi cong cong trinh thuy lgi va tham
khao dé tinh toan, du bao kha ning phat sinh
BDT & nén dé c6 nén la cat hat nho, cat hat bui
tuong tu.

Diéu kién gidi han cia thi nghiém: thi
nghiém cho cat nén dé di 16 thién (boc bo tang
pht) vai cdt nude ap luc H1 nho hon 2m.

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 50 (9/2015)



TAI LIEU THAM KHAO

Pham Vin Qudc (2001), Nghién ciru dong tham khéng on dinh va tac dong ciia né dén on dinh cong
trinh dé c6 nén cat théng nuée véi séng, Luan an tién sy ki thuat, Ha Noi.

Pham Vin Ty (1986), Mot s6 y kién vé nguyén nhan bién dang va nhitng kién nghi vé nghién ciiu
PCCT ¢ nén dé, Bao cao Hoi thao vé chat lugng nén dé, Ha Noi, tr62.

Bui Vian Trudng (2004), Nghién civu, danh gid khd ndng on dinh tham nén d@é séng tinh Thdi Binh,
Béo cao dé tai khoa hoc cap tinh, Thai Binh, tr32-35.

Bui Vian Truong, Pham Vin Ty (2008), Bién dang tham nén dé séng tinh Thdi Binh va mét so két
qua nghién ciru, Bao céo tuyén tap cong trinh khoa hoc, Hoi thao khoa toan qubc Tai bién dia chat
va giai phap phong chong, Ha Noi, tr56-59.

T6 Xuan Vu (2002), Nghién ciru danh gia anh hwéng ddc tinh bién dang tham ciia mét sé tram tich
dén én dinh nén dé, Luan an tién sy dia chat, Ha Noi, tr19.

Mironenko V.A. va Sextakov V.M.. (1982), Co 56 thuy dia co. Nxb KHKT, Ha N&i, tr 47.

Technical Advisory Committee on Water Defences (1991), Guide for the design of river dikes,
Netherlands.

Vietnamese Ministry of Agriculture and Rural Development (1996), Hanoi Subproject, Dyke Safety
and Relief Wells, ADB Loan No. 1259 VIE (SF), tr26-28.

Abstract:
INITIAL RESULTS RESEARCHED THE SUFFUSION AND QUICKSAND
IN RIVER DYKE FOUNDATION BY IN-SITU TESTING METHOD

The suffusion and quicksand are the typical permeable deformation forms occured on “discharge
oppening” areas where underground seepage flows infiltrate through with the permeable pressure
gradient overs limited permeable pressure gradient of soil. In order to forcasting the danger of
permeable deformation for dyke ground foundation, it needs to be exactly determined the limited
permeable pressure gradient caused suffusion (I'g;) and the limited permeable pressure gradient
caused quicksand (Ig).

In the paper, the researched results for determining the permeable deformation characteristics (I g;
& I°gn) of the fine - silt sand layers belong to Thai Binh and Hai Hung fomations distribute on Red
river dyke ground foundation by in-situ test.

Keywords: Dyke ground foundation, suffusion, quicksand or running sand, in-situ test.
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