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Tém tat:Hién twong sat I6 bor séng dang xay ra
nghiém trong tai mét s6 doan bo séng Hbng, dic
biét khu vire Ba Vi — Son Tay (Km 0 — Km 32). Muc
tiéu cua nghién ctru nay la lam r6 hién trang va
danh gia nguyén nhan gay sat I bo phéi séng Héng
khu vuc huyén Ba Vi — Son Taynhdm lam co s&
dwa ra céc gidi phadp khdc phuc gidm thiét hai cho
khu vuc nay. Tir viéc phén tich cac yéu té anh
hwéng va str dung Geoslope, doan bo séng khu vurc
nghién c6 thé phén theo hai loai sau: (1) Bo
séngdang c6 nguy co sat I& nghiém trong la khu virc
Ba Vi gébm Thai Hoa (Km0-Km1+500), b& séng khu
vire Chu Minh (Km21+600 dén Km22+700), Bbéng
Quang (Km24+30 dén Km24+800), bo séng khu
vire Son Tay phuong Phu Thinh tir Km 29+350 dén
km 31+500. Bor séng tiép gidp truc tiép véi séng, béi
bdi hep hodc khéng cé, hudéng dong chady &nh
huéng truc tiép téi bo, gay sat I& manh mé. Téac
déng cua dong chay, hoat dong khai thac cat la
nguyén nhén chinh géy sat I& bor séng, néu séng bi
ha thap 1-1,5m, gdy mat én dinh bo séng; (2) Bo
séng qua xa Cé D6, Phi Chéu, Phu Cuong (Km9
dén Km21), Cam Thuong (Km 26+200 dén
Km26+500) cua Ba Vi; qua xa Bwong La4m cua Son
Tay (Km 26+500 dén Km 29+350) la cac doan c6
bai bbi rong 16m, bo séng it bi téc ddng cua dong
chdy. Két qua phén tich cho thay cuong dé mua la
mot yéu té gdy mat 6n dinh, cuong do cang Ién thi
bo séng sat I6 cang nhanh. Tuy nhién thoi gian muwa
kéo dai ciing rat nguy hiém, mwa nhé nhung kéo dai
cling géy nén mét én dinh bo.

Abstract:Riverbank instability has been being
happened along Red riverbank, specially in Ba Vi —
Son Tay (Km 0 — Km 32). This paper is to clarify
current status and assessment relate factors
causing Red riverbank instability in Ba Vi — Son Tay
to build database for suggesting protected solutions.
Based on analysis relate factors and using
Geoslope, riverbank from Ba Vi to Son Tay can be
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divided into types: (1) Riverbank area are strongly
eroded and slided including Thai Hoa (KmoO-
Km1+500), Chu Minh (Km21+600 - Km22+700),
Dong Quang (Km24+30 -Km24+800),Dwong Lam
(Km 26+500 - Km 29+350). River channel has
direction forward to riverbank, causing greatly
erosion and riverbank slide. The main reason
affecting to riverbank are water flow erosion and bed
river sand mining which cause river bed lower. If the
bed river caused lower 1-1.5m, the riverbank failure
will be happen; (2) Riverbank in Co Do, Phu Chau,
Phu Cuong (Km9 dén Km21), Cam Thuong (Km
26+200 dén Km26+500), Son Tay (Km 26+500 dén
Km 29+350) have large alluvial area. Riverbank is
not affected directly from river water flow. Rain fall
and seepage transient are main reason causing
riverbank instability. The higher intensity of rain, the
quickly riverbank instability is. Moreover, the small
rainfall in longterm also causes damage of
riverbank.

1. Gi&i thiéu

Tai bién sat I& bd séng xay ra kha phd bién &
cac tinh, thanh phé ven séng nuwéc ta. Loai hinh tai
bién nay khoéng chi gay thiét hai vé kinh t& ma con
de doa t&i doi sbng va tinh mang cla ngwoi dan.
Tai dia ban thanh phé Ha Noi hién twong sat & b
sébng dién ra manh mé. Sat I& pha hdy nha dan,
dwdng giao thdng, méi trwdng sinh thai. Mac du co
mot sb bién phap tam thoi bdo vé be séng, nhung
tinh trang sat I& van tiép tuc dién ra.

Doan bo séng chady qua dia ban huyén Ba Vi va
Son Tay dai hon 30 km, gan day xay ra sat |&
nghiém trong, anh huwéng Ién dén doi sbng clia dan
hai bén b sdng. Cu thé thang 11 nam 2015, thén
Cao Cudng thuéc xa bong Quang huyén Ba Vi, tinh
trang khai thac cét trai phép doc b& séng Hong da
gay sat |& dat ven sdng. Tinh trang hut cét trai phép
da xuét hién t l1au dan dén chan ké bi sap bdi
nhi*ng 16 héng I&n, sut I4n nhiéu noi, bdi nhitng dng
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khoan hut cat sau 40 dén 50m véi cong suat 200
khéi cat/gio. Ngoai ra cling vao thang 11 nam 2016,
tai vi tri K24+030 dén K24+800 xay ra sat |& gay
hau qua to I&n, de doa tinh mang, tai san cia nguoi
dan. Céc vi tri sat 16 1an sat vao cac cong trinh nha
dan, chi con cach chan céng trinh, nha &, nha bép
khoadng 0,5 dén 1m. Tai thi x4 Son Tay, sat I& xay
ra dién hinh tai khu vwc thon Ha Tan xa DPuwong Lam
nam 2016, thén Héng Hau phwéong Phia Thinh nam
2010 va 2016 v&i cac cung sat I&n tr 50m dén hon
100m gay mét quy dat, de doa hw hai coéng trinh
nha dan.

Tw thwe té clp thiét cla sat I& bd séng, nghién
cru nay c6 muc tiéu lam rd hién trang va danh gia
nguyén nhan gay sat I& bd phai séng Héng khu vie
huyén Ba Vi - Son Tay, thanh phd Ha Noi nham lam
co s& dwa ra cac gidi phap khac phuc gidm thiét hai
cho khu vic nay.

2. Phwong phap nghién ciru

Cac phwong phap trong nghién clru nay bao
gdm cac phuong phap khdo sat thuc dia, 1dy mau,
xac dinh tinh chat co ly cac l6p dat va st dung
phan mém Geoslope dé danh gia én dinh bd séng &
cac diéu kién khac nhau.

2.1 Tinh chét co ly cua dat

Tinh chat dat b& sdéng st dung trong bai toan
danh gia 6n dinh b& sdng bao gdm cac tinh chat vat
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ly nhw thanh phan dé hat, d am, dung trong, cac
tinh chat co hoc dat gébm tinh thdm, sirc chéng cét,
va strc hat dinh (tinh chat khéng bdo hoa) clia dét.
Céc tinh chét nay lan lwot dwoc xac dinh trong
phong thi nghiém theo cac tiéu chudn ASTM D 422
(thanh phan hat) ASTM D 2216 (dung trong), D
2937-00 (d6 4m); JIS A: 1218 (strc chbng cét); JGS
0524: 2000 (tinh thdm). Stre hat dinh cta dat duoc
xac dinh bang phwong phap xac dinh tai Phong thi
nghiém Dia ky thuat, Dai hoc Ibaraki, Nhat Ban.
Thiét bi thi nghiém xac dinh strc hat dinh st dung 1a
thiét bi nén ap lwc (pressure plate apparatus).
(Phwong phap thi nghiém da dwoc trinh bay trong
tai liéu [1].
2.2 Phan tich én dinh bo séng khi thay déi cdc
diéu kién

Dé phan tich tinh 6n dinh bd séng, chwong trinh
phan mém Geo-Slope (Geostudio 2007) dwoc sl
dung. Qua trinh dao ddng muc nuéc Ién xudng, tac
dong cla mwa, qua trinh thAm tw séng vao phia
trong b& dwoc md phéng badng md hinh SEEP/W
trong chwong trinh Geoslope dé phan tich sy thay
déi ap luc nwdce 16 réng va tinh thAm cla dat twong
&ng v6éi muc nwéc sdng. Dong thdi sk dung md
hinh SLOPE/W @dé tinh toan 6n dinh cGa b& séng
théng qua hé sb toan. Hinh 1 md ta trinh ty qua
trinh phan tich badng Geoslope.
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[ PHAN TiCH HIEN TUQNG THAM BANG SEEP/W ]

Pia hinh bo: Chiéu cao; Goc
dbc, va dia tang 16p dat
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Mé phong dia hinh bo | —
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Su thay déi dia hinh A Loi
A Kiém tra
Tao lwéi thim —
Tinh chét dat: sir dung mo ﬂKhﬁng 16
hinh thim khong bdo hoa can ¢
stte hut dinh va tinh thdm bio | Nhap cac tinh chit dat Chay md hinh
hoa - bo sﬁng ] ﬂ
Piéu kién thity vin: Sy dao l K,é t qua mo hinh tham: phan
. ’ . ' - b6 ap luc nude 16 rdng, ap luc
dong muye nude, > Dieu kién bién thiy vin — | ¢\ ioh hay déihé s thim
bao hoa

PHAN TiCH ON PINH BO SONG BANG SLOPE/W
TINH HE SO AN TOAN CUA BO SONG
J
Dia hinh bo va sy phan bd ap - J' - Léi
luc nude 16 réng, bio hoa Diéu ki¢n tham trong
nhap tir SEEP/W bér song : Kiém tra mé hinh
Céc thong sb tinh chét 16p dat i - Khone 1
gdm : dung trong, sirc chéng Nhap tlnl} chat 16p ﬂ ong loi
cét, strc hut dinh khong bio dat Chay chuong trinh
hoa
\4
M0 hinh cac cung ﬂ
trugt c6 the xdy ra Két qua: hé sb an toan tuong
ung theo cac kich ban

Hinh 1. Phén tich én dinh bo séng bang phdn mém Geoslope

DPéi v6i buwéc tinh thdm, c6 2 dang mé hinh d6
Ia md hinh b&do hoa va khéng bao hoa, bai bao nay
sé lwa chon mé hinh d4t khéng bdo hoa dé phan
anh thyc té qua trinh thAm. Két qua duwoc dwa vao
bai toan tinh dn dinh b& séng théng qua hé sb an
toan trong mé hinh SLOPE/W. Cé&c tinh chét cla déat
l& dau vao chuwong trinh nay bao gém dung trong va
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strc chdng cét cha cac |6p dat bd song[2][3][4].
Hinh 1 thé hién quy trinh phan tich én dinh b& trong
bang phan mém Geo-slope.

3. Hién trang va nguyén nhan sat |& b&» séng Hong

Khu vwe nghién ctru nam tir doan cau Trung
Ha, tlr x4 Thai Hoa dén xa Cam Thwong thudc
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huyén Ba Vi,dai 27km, t&r Km0+200 dén Km31+500. hinh 2 va bang 1 thé hién cac diém
Km26+500) vaxad Bbuwdng L&m, Phu Thinh thudc khdo sat, do dac dia hinh va ldy mau thi
thi xa4 Son Tay, dai 5m (tr Km26+500 dén  nghiém.
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Hinh 2.L6 trinh tuyén céc diém khao sat

Kh i Toa do
STT u vire em. Pic didm bd song
khao sat khao sat
X Y
1 Thai Hoa TH1 21'14'25 57" 105'21°16,34” Kb_én}g_ co ke, sat I& manh, khdng co
THO2 bai boi
2 Phong Véan PV1 21'14°45.03” 105°21°19.90” D4 co ke, it sat, bai bdi ngén.
CD1
3 C6 Pd CD2 21'17°2.33” 105'21°57.91” D4 co ke, it sat, bai bdi réng I&n.
CD3
Pha - " vy A » X s e LA a i
4 Cuong PC1 21°’17°25.67 105'24°0.94 ba céd ke, it sat, bai boi réng I&n.
5 | PhaChau ﬁg:; 21'14'35.79" 10526'17.68" | Da co ke, it sat, bai bdi rong I6n.
6 | ChuMinh | CMI1 21'11°43.40" 105'25'47 53" Sg:rf €O k&, sat |6 manh, bai boi
bong DQ1 144 . P , Co ké nhwng bi hw hong sat I& manh,
7 Quang DQ2 2111°5.49 105'27°28.47 b3i bbi ngén
8 Cam CT1 21'14'35.79" 105'26'17.68 Qhua co ke, sat I& manh, bai boi kha
Thuong TT1 réng.
BPuong DL1 04y » 0 ” Chuwa co ke, sat 16 nghiém trong co
9 | Lamo1 21710'8.7672 105°28°21.294" | \4ch dyng dlmg, gan véi nha dan
PuUon DL2 Sat I& it.Da co ké tuy nhién dang bi
10 wong 21°10'3.5904" 105°28'29.060" hw héng, b& thodi hon, cach nha dan
Lam 02 N
khoang 30m
_— PT1 Sat I& nghiém trong gan nha dan, da
11 | PRehinh 21°9'23 85" 105°28'29.060° | c6 ké tuy nhién dang  bj
hw héng
Phu Thinh PT2 0 » Onpy » Sat I& cach nha dan khoang 50m, da
12 02 2179'19.152 105730°11.480 ¢6 k& nhung dang bi hu héng
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Tw két qua thu thap, khdo sat thwc dia, phan
tich trong phong, cho thay hién trang mét 6n dinh
b& sbng khu vyc nay nhu sau:

- B& phai Séng Hong doan chay qua xa Thai
Hoa, tr Km0 dén Km1+500, & doan bd séng bi
sat & manh mé&. Tai doan nay mét sd cung sat cii
va c6 nguy co tiép tuc bi sat I& cung trwot dai.By
sbng khu vwc nay la doan bd cao, cao trén muyc
nwdc mua can 6-8m,géc déc 50-70 do. Séng cod
hwéng dong séng chay sat phia bd phai, tac dung
trwc tiép vao bd vi doan khéng cé bai bdi. Khu
vyc nay dan cw xay nha, hoac lam dwdong giao

théng trong xém sat bd séng. Hién twong méat én
dinh va sat 1& by tac dong truc tiép téi nha clra
va cac cong trinh ctia dan cw.Tai Km 1+200, cung
sat xay ra nam 2016 sut doan dwong dai khoang
50m, 16 vach sut sat mét twdng do sau sut khoang
0,5 m sat mét twdng clia nha dan (hinh 3, tréi).
Ngoai ra khu vwc nay cé quan sat thay nhiéu dau
vét trén nén san, dwdng hodc trén vach tuong
nhiéu vét ran nit song song véi bd séng (hinh 3,
phai). Cac khe nit nay c6 thé kéo sau tao ra cac
cung trwot nguy hiém cho bd séng & khu vuc
nay.

Lo 5

Hinh 3.Sat I& pha hdy dudng giao théng ¢ xa Thai Hoa ( 21°14°28.91” 105°'21'17,06”)
va sat I& pha hidy nha dan xa Thai Hoa (21'14'22.91” 105°21'15,09")

Doan bd séng tiép theo tlr Phong Van, Cb Db,
Phd Cuwong, Phu Chau (Km 2 — Km 21) la khu vy
dong sbng chuyén huéng sang be trai. Khu vwe co
nhiéu bai bdi I&n nén hién twong sat I& khéng dang
ké.

- Doan sat |& nghiém trong thir 2 la doan qua xa
Chu Minh, tr Km 21+600 dén Km 22+700. B& séng
cé chiéu cao tir 7-9m, goc déc khodng 70 dd. Séng
c6 hwéng dong chady ap sat bd phai, tac dong trwc
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Hinh 4.Sat I& lam hdng dwong giao théng tai x4 Chu Minh

tiép vao bo, gay sat I& manh mé. Tai Km 22+300,
sat |& da xay ra nam 2016, pha hdy dwong giao
théng, pha hay cay céi (hinh 4). Sat I& tiép tuc lan
sat vao cac cong trinh dan sinh cda nhan dan, chi
con cach chan céng trinh, nha &, nha bép, twdng
bao tir 0,5 dén 1m. Néu khoéng duorc tién hanh xd ly
lam ké sém sé& de doa nghiém trong dén tinh mang
va tai san trong khu vue, anh hwdng dén sinh hoat,
doi sbng clia nhan dan.
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- Doan sat |& nghiém trong th&r 3 la doan
qua x& Dong Quang, dai tir Km 24+30 dén Km
24+800. DPoan nay dwgc ké chan bo, tuy
nhiénsat I& van xay ra va da gan mét hét bo va
dang tiénsau vao phia trong nha dan.B& séng
khu vwc nay cao khoang 7-8m, vach bd séng co

chd dwng dirng.Hwdng dong chay tac dong truc
tiép vao b® séng. Hinh 4 1a khu vuc bd séng tai
diém khao sat (tai Km 24, xa Déng Quang, be
sdng ma&i bi sat ndm 2016, tao ra hé 1&n, ngudi
dan d6 dat va vit rac xubng |ap doan sut (hinh
5).

6.

Hinh 5.Sat I tao h6 sdu gan nha dén tai x4 Péng Quang, ngudi dan dé rac dé lap

- Doan sat |& nghiém trong th&r 3 la doan chay
qua xa Cam Thuong, Ba Vi t¥ Km 26+200 dén
Km26+500), x4 Buwong Lam cla Son Tay Km
26+500 dén Km29+350. Khu vwc nay khac véi hai
doan sat 1& trén 1a khu vuc nay cé bai bdi rong. Cac
doan nay cé bai bdi rong Ién, b séng it bi tac dong
cla dong chay. Mua mwa c6 thé ngap hét toan bd
bai bdi, hodc ngap mot phan bai béi. Phan bai boi
thwdng bi x6i manh chan b& do tac dung clia dong
chay. Con phia b& cao, c6 chiéu cao khodng 5m
khu vwec Cam Thuong dén 11m khu vuc Puong
Lam. Muc nwéc mua mwa ngap gan hoac hét bai
bdi dén phan chan b& cao. Bd cao thuerng khong bi
tac dong manh bé&i dong chay. Tuy nhién doan nay
lién tiép xdy ra cac doan sut trwot, véi cung truot

5 b
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dai tr 50-150m theo céac thoi gian cac nhau, chi
yéu xay ra vao mua mwa. Gan day, trong mta mua
2016, c6 mot sbé cung sat nghiém trong xay ra tai
khu vyc nay:

Tai xdm Thinh Thén, xa Cam Thwong, Km
26+200, xay ra cung sat l&n dai khoang 200m. Sat
& da pha hly ca doan dwong giao thong.Toan bd
dat phia dwéi mat dwong bi bé rdi va ca cay cbi ven
duwéng phia séng bi sut xubng séng, tao hdm ham
éch 16n kéo dai cad doan duwong.Hién tai doan
dwong nay van chwa duoc xt ly, ngudi dan phai
dung cac bao cat dé& chén tam.Bén canh dé co
nhiéu chd cé cac duwdng nirt dat kéo sau vao trong
vudn nha dan, nguy co khu nay tiép tuc sat I& rat
I&n, nguy hiém (hinh 6).

Hinh 6.Sat I& pha hiy duong giao théng tai x4 Cam Thuwong

Tap chi KHCN Xay dung — sé 2/2017
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Tai bo sbng thdn Ha Tan, xa Bwong Lam véi db
dai cung sat lén dén khoang 150m. Tai thdi diém khao
sat hién trang cho thdy khodng cach tr mép nudc
sbng t&i diém sat I& kha dai (khoang 110m). D6 cao

diém sat I& 1&n dén 11m so v&i mép nwéc, goc dbc
270, dat chu yéu la bot sét pha mau vang nau, trang
thai déo clrng téi cirng. Khu vire nay hoan toan chuwa
duoc ké gia cb bao vé ber séng (hinh 7).
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Hinh 7.Vj tri va diém sat 16 tai xa Buong Lam

- Doan sbng chdy qua khu vwc phwong Phu
Thinh tir Km 29+350 dén km 31+500, day la doan
sbéng cong, do phia by ta da dwoc gia cd nén dong
chl lwu ap sat bo hiru gay ra hién twong sat |6 uy
hiép an toan clGa khu dan cw. Ndm 2008, b& séng
khu vc nay da dwoc nha nwdc dau tw xi ly cép
bach bang két cdu gbmho chan bang lang thé da
dé, tuy nhién phan mai chwa dwoc dau tw hoan
thién,gan day tuyén k& dang c6 diu hiéu hw hong.
Vi tri xay ra sat I& m@&i xay ra (ndm 2016) tai khu
vuc be séng thén Hong Hau, phwéorng Pha Thinh véi
cung sat dai I&n dén 100m, cao khodng 11,2m v&i

Hinh 8.V tri va diém sat I6 tai khu virc ph

4. Nguyén nhéan

Khi nghién ctu sat I1&@ b& sébng cac nhém yéu td
thwdng dwoc dé cap dén bao gébm: (1) Diéu kién dia
chét — dia mao — tan kién tao; (2) Dac diém diéu
kién dia ly tw nhién; (3) D&c diém dia chat cong
trinh; (4) Dac diém dia chat thdy van; (5)Céac hoat
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wong Phu Thinh 2016 (trai) va 2010 (phai)

goc déc khodng 80°. Dac biét tai day con dién ra
tinh trang khai thac cat va chét tai. Qua khao sat va
nghién cru ban dau nhan dinh sat & tai khu vuc
phudng Phu Thinh lién quan t&i hién twong tham,
tinh chat co ly cha dat cung véi hién twong khai
thac cat, nao hat 1dng séng va chét tai trén be. Sat
|& tai khu vuc ciing kha nghiém trong do gan véi
khu dan cuw va gay mat quy dat, anh huéng téi viéc
di lai cia mot sb6 hd dan. Trwdce do vao ndm 2010
trén dia ban phwdng Pha Thinh cling xay ra sat 18,
cu thé tai doan K29+850 dén K30+050, thudc dia
phan thén Hong Hau (hinh 8).

déng nhan sinh. Trong nghién ctvu nay cac yéu tb
vé dia chét, kién tao, tw nhién khong xét dén bdi vi
day |a yéu t6 anh hwéng & tdm quy mé I&n va trong
chu ky dai cla dia chat, do d6 cac nghién cu ngan
han va khu vwc cu thé cé thé cé chung cac dic
diém vé dia chat, cac anh hwéng cla dia chat 1a
khong rd rang.
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4.1 Piéu kién dia hinh dija mao

Dia hinh dia mao |a mét trong yéu t6 dau tién
can xét dén, dwoc thé hién & chiéu cao goc déc be
sbng, cac dang bai bdi.Cé thé nhan thay ré rang sw
ton tai clia bai bdi anh hwéng Ién dén tinh trang sat
|& va co' ché xdi 1&. Bai bdi 1a hanh lang bao vé an
toan cho bd séng dwdi tac dong va lwc cét, x6i mon
cua dong chay va cac hoat déng clia con ngudi trén
dong séng nhw séng vé tau thuyén, ha thap long
s6éng do khai thac cat. Dwa vao dang ton tai cta bai
bdi c6 thé chia doan nghién ctvu thanh 2 loai hinh
dia hinh: (1) B& sdng — s6ng: Khu vwe khéng co bai
bdi hodc bai bdi rat hep, ber séng tiép giap truc tiép
v&i sbng, nhw doan chady qua xa Thai Hoa (tv KmO
dén Km1+500); x& Chu Minh (tv Km 21+600 dén
Km 22+700); x4 Déng Quang (t» Km 24+30 dén Km
24+800). B& song xay ra hién twong sat 1& nghiém
trong, da c6 cac cung sat xay ra va con nhiéu tiém
an clia sat 1&. Tai dong chdy &p sat vao ven bo, dac
biét tang cwd'ng vao mua mwa khi mwe nwédc séng
dang Ién. Ngoai ra viéc dan khai thac cat long séng,
gay hién twong dia hinh day séng bi ha thap kéo sat
I& trwc tiép cla bd sbng; (2) Dang dia hinh lién
quan dén bai bdi 1a dang: B& séng — bai bdi — séng.
Céac khu vuc tir Phong Van, C6 D6, Phu Cudng,
Phd Chéau (Km 2 — Km 21) huyén Ba Vi, tr Cam
Thwong — Budng Lam, Son Tay (dén Km 26+200
dén Km29+350) la noi cé dia hinh thudc dang
nay.Céac doan nay cé bai béi rong I&n, b& séng it bi
tac dong cla dong chay.Mua mua cé thé ngap hét
toan bd bai boi, hodc ciing ngap dwoc mot phan bai

cat min, set pha

bdi. Phan bai bdi thwong bi x6i manh chan bd do
tac dung clia dong chay. Con phia b& cao, myc
nwdc chi ngap phan chan be, khong bi tac dong
manh b&i dong chay.Nguyén nhan gay sat 1& bo
cao co thé do dat da co thanh phan hat min, bot sét
c6 tinh déo thap, strc hat dinh va strc khang cat
giam manh khi bi bdo hoa nwéc do mwa I&n kéo
dai, gay mét 6n dinh va sat 16.

4.2 Piéu kién dia chat céng trinh

Vé diéu kién dia chat cong trinh thé hién cac
mat c&t va tinh chét co ly cac I&p dat.Qua khao sat
danh gia hién trang, do dac by séng, |y mau va
phan tich cac chi tiéu co ly trong phong, va két hop
v&i diéu kién dia hinh dia mao, khu vwc nay cé hai
dang mét cat dién hinh: Loai 1 b& khu vwe be cao,
khong cé bai bdi, tiép giap truc tiép véi mép nuwéc;
Loai tht 2 14 bd sbng, chuyén tiép cé bai béi tir rong
dén réat rong, réi méi dén mép nwdc cla long song.

Quan sat b séng khu vuc nay tir bé mat xudng
cac lop dat da dong nhét, cac khu vuc nghién ciru
chd yéu gom 2 16p dat:

+ D4t bd séng: Dat bor séng c6 thanh phan hat
min (<0.074mm) chiém 70-80%, d4t dwoc phan loai
la ML (hodc ML-OL) bui v co va cat rat min, cat
nhd 1an bui hodc sét, dd déo thap trang thai cing,
c6 lwc dinh khoang 0,1-0,4 kg/cm2, géoc ma sat
trong 19-30 do, hé sé tham 10° — 10™ cm/s;

+ Cat pha bai bdi hodc cat min long séng.

Thai Hoa

cat min, set pha
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Hinh 9.Mét cét bo sbng tai dai dién cho khu vic Thai Hoa, Ba Vi
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Hinh 10.M3t cét bo sbng tai dai dién cho khu vuec Buong Lam, Son Tay

Do d4t b séng chi yéu co6 thanh phan bot cat
pha, tinh déo thap. Pay la loai dat rat nhay cadm, co
sw lién két chat khi dat khéng bdo hda.Tuy nhién khi
dat bi bao hoa, dat be séng thwdrng mét sw lién két,
tr& nén bo rdi va thuwéng bi suy yéu trong mua mua
do gidm stc hat dinh, méi lién két, dd bén cua dat.
Do d6 sy thay ddi tinh chét co ly cla déat theo cac
diéu kién bdo hoa khac nhau ciing 1a mét trong
nhitng yéu t6 gay méat én dinh bd séng. Cac diéu
kién lam thay ddi tinh chéat co' ly phu thudc vao ché
do thay van nhw bao gdm ché dd mwa, dao doéng
muc nwéc séng, nwdc ngam, van tbc dong chay.Sw
thay d6i ché do thay van, dia chat thdy van 1am thay
dbi ché do bao hoa trong dat by séng.

4.3 Diéu kién thay van

Sb liéu vé bién déi lvu lwong thé hién trong

bang 2 va hinh 11, ta thy cang gan day luu lvong

Bang 2.Dong chay trung binh
nam tram Son Tay

dong chay cang c6 dau hiéu gidm xudng. Cu thé |a
vao giai doan nhirng nam 1960 c6 lwu lwgng dat
cwc dai hon 3000m%s, nam 2010 con 2553 m%s,
va dén 2016 1a 2817 m>. Lwu lwong giam, muc
nuwdc dang Ién trong mua muwa la khdéng Ién, do dé
anh hwéng tac dong cla dong chay truc tiép vao
b&r gay x6i & c6 thé giam xubng.

Vé sb liéu mwa (hinh 12): Theo ché d6 mwa cé
thé phan chia khi hau & day thanh 2 mua rd rét:
mua mwa va mua khdé. Mua mwa kéo dai tir thang 6
dén hét thang 10, mwa I&n tap trung vao thang 7, 8,
9.Mua khé kéo dai tir thang 11 dén thang 5 nam
sau. Nam 2016, lwgng mwa vao thang 8 dat cao
nhét, tbng lwong mwa dat hon 700mm. Véi lvong
mua tap trung & cac thang 7, 8, 9 thi day ciing la
thdi gian chi yéu gay ra sat I& bd séng tai khu vuc
do d4t bi bao hoa nwéc dé bi sat 16

3

STT Nam m°/s . .

] 1960 3287 Luu lwgng trung binh nam

2 1964 3839 4900

3 1968 4321 —

4 1972 3580 % 4400 f \

5 1976 3388 = 3900 -

6 1980 2989 s /

7 1984 3285 E 3400 ¢

8 1990 | 4481 3 000 “

9 1994 3665 \J ¥
10 1998 3584 2400 '

» 2010 2553 1960 1970 1980 1990 2000 2010 2020
12 2012 3210 N3m

13 2014 2732

14 2016 2817
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Hinh11. Biéu db luwu lrong dong chady qua tram Son Tay tir ném 1960 - 2016
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Hinh 12.Biéu dé lrong muwa théng tram Son Tay (2010 - 2016)

5. Phan tich va dw bao 6n dinh b& sdng bang str
dung Geoslope

5.1 Diéu kién mé phéng

T viéc phan tich hién trang va nguyén nhan hién
twong méat 6n dinh bd séng cho thdy muwa, tinh chét

co ly 1a mot trong yéu td quan trong anh hwéng méat
on dinh b& séng. Phan nay sé& siv dung phan mém
Geo-Slope véi muc dich dé& phan tich md phdng va
dinh lwong méi twong quan gitra cac cac yéu td anh
hwéng dé phan tich 6n dinh va dw bao sw anh huwéng
clia céc yéu td dén sat I& b song.

Bang 3.Céc tinh chét ctia dat duoc sir dung dé tinh toan trong Geoslope

STT M6 ta ThaiHoa Puong Lam
Dia hinh bo Chiéu cao 6m 7m
song Goc dbc 70° 65°
Dso 0,01 0,02
Dso 0.005 0.007
D1o - -
Tlglggr;itnzo’ Dung trong (g/cm3) 1.79 1,7
Hé sb thdm (cm/s) 1,95x 107 1,1x10*
Goéc ma sat trong (dd) 30 29
Luc dinh (kg/cm?) 0.15 0.23

Diéu kién bién: Dao dong muc nuwédc, lwong mua.

Dwa vao két qua quan tréc lwong mwa cda tram
thdy van Son Tay, lap biéu d6 bién thién lwong
muwa trong nhirng ndm gan day (2010 - 2016, hinh
12) cho thdy lwong mwa vao dao déng trong
khoang 0 - 60mm (mua kho) va tir 80 -180 mm
(mua muwa). Nghién ctru nay st dung phan mém
Geo-Slope tinh hé sb6 an toan b& séng khi tang
lwong muwa va lap biéu dd méi twong quan gitra hé
sb an toan va lwgng mwa. Cac kich ban phan tich
gdbm: (1) Mwa véi lwu lwong 50mm, 100mm,
150mm lién tuc trong 5 ngay; (2) Mwa lién tuc trong
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1 thang, |4y sb liéu mwa cla thang 8/2016.Ca hai
kich ban nay dwoc s&r dung cho bo séng khu vwc
DPuwdng Lam vi khu vire nay bo chwa dwoc ap dung
ké bao vé, cach kha xa nha dan, trén bé mét khong
c6 phu thuc vat. Con mét cat khu vre Thai Hoa sé
dwoc phan tich 6n dinh do khai thac cat ha thap
long séng.
5.2 Két qua

Két qua mo phdng 6n dinh mai déc véi cac sw
thay déi vé lwong muwa, thoi gian mwa dwoc trinh
bay trén hinh 13,14. Dwa vao sb liéu vé bién do
mua dao déng trong cac nam, cac bién dé muwa tai
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50mm/ngd; 100mm/ngd; va 150mm/ngd duwogc st
dung d& moé phdng, thdi gian kéo dai trong 5
ngay.Két qua phan tich én dinh cho b& séng tai
Pudng Lam cho thdy, hé sb an toan gidm manh
theo thoi gian. Bd séng 1an lwot bi mat 6n dinh sau
khoang 4 ngay muwa v&i lwgng muwa la 50mm/ngd;
3 ngay voéi lwvgng mwa la 100mm/ngd; va sau 2
ngay véi lwong muwa 1a 150mm/ngd (hinh 13). Déi
vGi lwgng mwa vira (100mm/ngd) va mwa kha lén

(150mm/ngd), b& séng bi mat 6n dinh véi téng
lwgng mwa khoang 300mm; tuy nhién véi lwgng
mwa nhd (50mm/ngd) thi téng lwgng mwa sau 4
ngay gay méat 6n dinh b& séng chi khoang 150mm.
Két qua cho thdy cworng d6 mwa la mot yéu té gay
mét 6n dinh, cwong d6 cang I&n thi bo séng sat 16
cang nhanh. Tuy nhién th&i gian mwa kéo dai cling
rat nguy hiém.mwa nhd nhwng kéo dai cling gay
nén mét 6n dinh bo.

2 1 1
1.8 ‘ k == Lurgng muwa 50mm ||
1.6 \\ =i%=Lugng muwa 100mm ||
g 14 % K X —¥—Lurong mua 150mm ||
= 1.2
= 1.
i NEENN
§ 0.8 \ \
3 06 X \\\‘
. 0.4 \
= 0.2 \.
0 T
0 ! 2 Thidian (ngd)* > 6

Hinh 13.Méi twong quan gitra 6n dinh bo séng va luu lwong muwa khac nhau

Thoi gian gan day, thang 8/2016 la thdi gian
cé ngay mua trong thang nhiéu nhéat so véi ca
nam (24/31ngay).Nhirng doan sat I& mo ta trén
doan trén (muc 3) la nhirng diém sat I& cung vao
thang 8 (tlr 20-25/thang 8). Hinh 14la két qua chi
ra mdi twong quan gitva lwong mua theo ngay
trong thang 8 (dwdng nét dit) va hé sb an toan
(FOS, duwong nét lién). Két qud nay ciing cho
thdy hé sb an toan gidm dan theo thoi gian khi
tdng lwong mua tich Idy theo ngay tang dan, va

gidm xuéng nhé hon 1 vao ngay 22. Truwéc dé
vao ngay 19/8, lwgng mwa dat Ién nhat 120mm,
bd séng suy yéu nhwng chwa bi sat. Ngay 22,
mua tiép tuc va chi can lwong mwa nhd ciing lam
cho bd séng méat 6n dinh hoan toan. Két qua nay
hoan toan trung khép véi thwc té xay ra vao
thang 8/2016 tai mot sé doan by séng khu vuc
nghién clru.Két qua nay cho thdy sw anh huéng
cla mwa va qué trinh suy yéu cta dat dan dén
mét 6n dinh bd soéng.

2 140
1.6 _Q:Q:=o==0==0=:.\ L - 120
O' \a ~NO ,| 100 g
\EI.Z i u *T‘ \;
& =—@®— H¢ s0 an toan \ y i \ | \ 80 g
§D8 (FOS) UEN | \ t Al 60 ED

. \ p I
- } \ \ Tr-;o-.._,,.L_. w B
:.0.4 -\ | -
== I\ I‘f $ ! * \ | 20

U / T T .4 T 0

01234567 89101112131415161718192021222324252627282930313233
Thoi gian (ngd)

Hinh 14.Két qua phén tich 6n dinh bo séng khi muea lién tuc
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Tai Thai Hoa, b& séng dwoc phan tich én dinh
twong (rng v&i su thay ddi cla dia hinh day séng
dén 6n dinh b& séng, két qua chi ra trong bang 4.
B& sdng sé mét 6n dinh khi day séng bi ha thap 1-
1,5m. Sy ha thap day séng c6 thé do tac dong cla
dong chay cubn tréi vat liéu, cling c6 thé do hoat
dong clGa con nguwdi. Trong thuc té, van dé khai

thac cat anh hwédng dén 6n dinh b séng duwoc
ngudi dan séng gan by séng quan sat va cadm
nhan thay ré rang, va co kién nghi 1én chinh quyén
dé chan viéc khai thac cat. Két qua nay la co s&
khoa hoc gilp cac nha quan ly c6 ké hoach khai
thac cat mot cach phu hop ddm bao én dinh cho
b& séng.

Bang 4.Mdi trong quan ha thép day soéng véi hé sé an toan

Ha thap day (m) Om 0,5m m 1,5m
FOS 1,45 1,27 1,15 0.902
6. Két luan do d4t da co thanh phan hat min, bot sét c6 tinh déo

Tw céc két qua khao sat hién truwdng, thi nghiém
trong phong phan tich tinh toan mé phéng én dinh
b séng véi cac didu kién khac nhau, co thé rat ra
mot s6 két luan vé hién trang va nguyén nhan méat
on dinh bd phai séng Hong, doan qua huyén Ba Vi,
thanh phé Ha Nbi theo hai loai sau:

+ B séng khu vic Ba Vi gdm Thai Hoa (KmoO-
Km1+500), b& séng khu viee Chu Minh (Km21+600
dén Km22+700), Pong Quang (Km24+30 dén
Km24+800), b& séng khu viee Son Tay phwéng Phu
Thinh t&r Km 29+350 dén km 31+500: day la céac
doan b& sbng dang c6é nguy co sat b& nghiém
trong. Bd séng tiép gidp truc tiép voi séng, & day
bai bdi hep hodc khéng cé bai bdi, hwéng dong
chdy sat bo anh huéng truc tiép téi by, gay sat 1&
manh mé. Pat bd séng kha déng nhéat 1a dat cé
thanh phan hat min, bot cat sét pha, c6 tinh déo
thap, strc hut dinh va strc khang cét gidam manh khi
bi bdo hdéa nwéc do mwa I&n kéo dai. Tac dong cua
dong chay, hoat dong khai thac cat la nguyén nhan
chinh gay sat I& bd sbéng. Tai day nguwdi dan lam
nha va dwong giao thdng sat b& sdng nén sat &
anh hwéng truc tiép dén doi sébng cla ngudi dan
noi day. Két qué mat cat dai dién tai Thai Hoa cho
thdy, néu séng bi ha thap 1-1,5m, gay mét 6n dinh
b& sbéng.

+ Bd sbng qua xa C6 D6, Phu Chau, Phu
Cuwong (Km9 dén Km21), Cam Thuwong (Km
26+200 dén Km26+500) clia Ba Vi; qua xa Buéng
Lam cta Son Tay (Km 26+500 dén Km 29+350).
Céc doan nay cé bai bdi rong I&n, ber song it bi tac
doéng clha dong chay.Mua muwa cé thé ngap hét toan
bd bai bdi, hodc ciing ngap dwoc mét phan bai boi.
Phan bai bdi thwong bi x6i manh chan by do tac
dung cta dong chay. Con phia b& cao, myc nwéc
chi ngap phan chan b, khéng bi tac dong manh bdi
dong chay. Nguyén nhan gay sat |& bd cao cé thé
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thap, strc hut dinh va strc khang cét gidm manh khi
bi bao hda nwéc do mua Ién kéo dai, gay mét 6n
dinh va sat |&.

Két qua phan tich én dinh b& séng véi lwu
lwong mwa cho thy cwérng d6 mua la mot yéu té
gay mét 6n dinh, cwong dd cang I&n thi bd séng
sat I& cang nhanh.Tuy nhién th&i gian mwa kéo dai
ciing rat nguy hiém mwa nhd nhung kéo dai cling
gay nén méat n dinh bo.

L&i cam on: Bai bao dwoc hoan thanh véi sy hd
tro cla dé tai ma sbé 105.08-2015.24 do Quy
NAFOSTED, Bo Khoa hoc va Céng nghé tai tro.
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