BAI BAO KHOA HOC

PHAN TiCH AN TOAN HE THONG KE BAO VE BO SONG
THEO LY THUYET DPQ TIN CAY

Nguyén Lan Hwong', Nguyén Quang Hung' Nguyén Thanh Hang'

Tém tit: Hang nam, Viét Nam phdi dau tw rat nhiéu tién dé xdy dung cdc cong trinh bdo vé bo trén
cdc hé thong séng dé giam thiéu cdc thiét hai vé nguwoi va tai san do x6i Ié bo séng gdy ra. Hién
trang sat 16 bo xdy ra thuong xuyén trén cdc tuyén song do nhiéu nguyén nhdn va sat 16 cang
nghiém trong hon trong cdc dot mwa lii kéo dai. Céc gidi phdp ké bao vé mdi véi nhiéu thire két cau
linh hoat la cdc bién phdp hiéu qua dé tang cuong on dinh cho bo séng chéng cdc tac hai x6i 16 bo,
gitF cho dong chdy trong séng on dinh, két hop bdao vé cau, dwong giao thong va ddp vmg yéu cau
canh quan d@é thi. Véi cac sé liéu thu thdp dwoe, nghién ciru di xdy dung bdi todn tinh xdc sudt an
toan cho hé thong ké séng Lé doan qua thanh phé Tuyén Quang theo 1y thuyét dé tin cdy. Cdc tinh
todn da chi ra rang: hé thong ké séng L6 dam bdo an toan phong lii véi tan sudt lii thiét ké P =5%
va an toan theo dg tin cho phép (tiéu chuan cia Nga) khi khéng ké dén anh huong cia do dai tuyén
ke va hé théng ke co kha nang bi sy 6 khi ké @én do dai cia 7 doan ké song; khi can thiét phai
ndng cdp sira chita tuyén ké thi can quan tam nhiéu nhat dén doan ké sé 5 vi day la doan c6 dé tin

cdy thap nhat va anh hwéng I6n nhdt dén sw co hé thong.

Tiwr khéa: Sat 16 bo song, do tin cay, xac suat sy co, ke song, bién ngau nhién, ham tin cay.

1. PAT VAN DE

Sat 16 bo song 1a mot qui luat ty nhién nhung
gdy thi¢t hai ndng né cho céc hoat dong dan sinh
kinh t& viing ven song, 1a nguyén nhan chinh
lam mét dat san xuat cta ngudi dan véi dién tich
rat 16n tap trung chi yéu doc bd séng. Dong
chay trén cac hé théng séng 16n mién Bac nhu:
song Hong, song Thai Binh, song Lo, song Gam
thudng mang nhiéu bun cat, hon nita nén song
14 boi tich nén rat d& xo6i bdi. X6i 16 va bodi ling
khong chi dién ra vio mua Iii ma con vao mua
kiét, do d6 viéc xac dinh cac nguyén nhan, co
ché dé tim cac giai phap nhim phong, chdng va
han ché tac hai cua qué trinh sat 16 1a viéc lam
c6 ¥ nghia rat 16n d6i véi su an toan cia cac khu
dan cu, d6 thi. Hang nam, Vi¢t Nam da phai dau
tu hang nghin ty dong dé xay dung cac cong
trinh bao vé bo séng trén khip ca nude dé doi

! Truong Pai hoc Thity loi

pho véi hién tugng sat 16 bd song, va cac hinh
thirc két cdu ké bao vé mai 1a mot giai phap
duoc lua chon phé bién dé tang cuong on dinh
cho bd song chdng lai cac nguy co x6i 16 bo.
Hién nay, cac cong trinh phong Il bdo vé bo cua
Viét Nam chu yéu duoc thiét ké theo phuong
phép tat dinh, trong d6 cac chi tiéu an toan ding
dé danh gia 1a hé s6 an toan; céc tinh toan vé
ngau nhién va d¢ tin cay trong hé thong thuy loi
da duogc thuc hién trong céc luan an, dé tai va
nghién ciru. Trong khi dé, cac nudc tién tién
trén thé giéi: Nga, Trung Qudc, Nhat Ban va
mot s6 nudc Chau Au da sir dung phuong phap
thiét ké ngdu nhién va cac tiéu chuan vé do tin
cdy dé danh gid an toan cho cong trinh.

Bai bao giodi thi€u so bd hién trang x06i 16 bo
song ¢ cac tinh mién Bic Viét Nam, phan tich
cac hinh thirc két ciu bao vé bo song va cac
nguyén nhan, sy ¢ 1am anh huong dén do tin
cdy ctia hé thong ké. Nghién ciru di ing dung 1y
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thuyét do tin cdy dé danh gia an toan cho hé
thong ké song Lo doan qua thanh phé Tuyén
Quang c6 ké dén anh huong cia chidu dai tuyén
ke va cac dinh hudng nang cao do tin cdy cho
cac doan k& khi c6 cac yéu cau vé sira chita
nang cip hé thong ke.

2. HIEN TRANG SAT LO BO SONG
VA CAC HINH THUC KET CAU KE
BAO VE MAI

2.1. Hién trang sat 16’ bo song

Hién tuong sat 16 bd song ngay cang gia tang
do nhiéu nguyén nhan: Bién d6i khi hau gy ra
cac dot mua 10 1on va mua trai mua lam muc
nudc trén song thay doi; tinh trang khai thac cét
si trai phép lam long song ha thip dan toi thay
d6i ché d6 dong chay; céc tau, thuyén tai trong
16n di chuyén theo ludng sat by song tao ra
song, két cAu dia chat bo song 1a dét pha cat b
roi da lam x6i 16 bo song; tdc dong cua viéc
diéu tiét dong chay trong viéc xa 1 va tich nudc
cia hé théng cac cong trinh thuy dién phia
thuong ngudn giy ra; bo song thiéu cac hé
théng ke bo gia cd. Hién trang sat 16 xdy ra
thuong xuyén va ngay cang nghiém trong trong
cac dot mua 1 kéo dai, co thé ké dén mot sb su
cd sat truot dién hinh da xay ra trén cac h¢
thong song 16n & mién Bic trong nhitng nim
qua nhu:

- Su ¢b sat 16 500m bo hitu song Pa doan
qua huyén Ba Vi ndm 2020 do dong chu luu ap
sat chan ke lam cho chan k¢ Minh Quang bi sat
16 manh khoang 30m, cung sat sat vao chan dé

do mai ké 1a mai dé da anh huong tryc tiép dén
an toan cua tuyén dé Khanh Minh va an toan
ctia tram bom Pong Tién (Béo dién tir kinh té
va do thi, 2021).

- Sy ¢b sat 16 bd bii song Hong doan qua
thon Son HO6 - huyén Gia Lam sau nhiing dot
mua kéo dai nim 2021 c¢6 nguy co cudn troi
nhiéu dién tich dit canh tic nong nghiép, dién
bién sat 1& phuc tap, dn sdu vao bo bai lam cho
chiéu dai doan sat 1& tang thém, cac cung truot,
sat c6 xu hudng mo rong trong trudong hop céd
mua 16n (Béo dién tir kinh té va d6 thi, 2021).

- Su ¢b sat 10 bo song Ta Hong Ha huyén
Tién Hai - Thdi Binh véi chiéu dai x6i 1o
khoang 30m nam 2021 do anh hudng cua mua
16n kéo dai tir con bdo sb 7. Pia phuong di
phai huy dong hon 50 nhan cong, phuong tién,
may moc va hon 125m3 dat cat, 120 cay tre,
300 coc tre, hang trdm vo bao bi dé kip thoi
gia ¢b, bao vé dé (Bao dién tir tai nguyén va
moi truong, 2022).

- Bo song Luc Nam - Bic Giang tai khu vuc
thén DPam va thén Hoa Muc bi sat 16, nhiéu bui
tre chin song sut xudng mép séng do khai thac
cét soi trén song, anh hudng dén an toan cua dan
cu ven bo (Bao dién tir Bic Giang, 2021).

Do d6, can thiét phai co cac hinh thirc bao vé
bo song dam bio an toan cho dan cu va cac
ving kinh té ven séng, va gia c6 bd séng bang
cac hinh thirc két cdu ké 13 mot trong cac giai
phap cong trinh duoc tng dung nhiéu nhit trén

cac hé thong song.

Hinh 1. Sat lo tai bo bdi song Héng doan di
qua thon Son Ho huyén Gia Lam

Hinh 2. Sat I6: mdi dé phia trong dong,
doan dé cira séng Ta Hong Ha-Thdi Binh
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2.2. Mt s6 hinh thirc két cAu ké bao vé
bo song

K¢ 1a két cdu gia cd, phong chdng x6i 1,
bao vé an toan mai déc bo song hodc mai de,
gitt cho dong chay trong song 6n dinh, c6
thé
théng va dap tng yéu cau canh quan d6 thi.

con két hop bao vé cau, duong giao

Nhiéu giai phap céng nghé biao vé by song
chéng x01 10 dd duoc dua ra va dat duoc
nhirng hiéu qua nhat dinh, nhung chua c6
giai phap nao c6 thé ap dung chung cho tit
ca cac cong trinh. Nghién ctru tim kiém cac
giai phap cong nghé méi, cai tién giai phap
cong nghé cii nhiam nang cao hon nita cong
tac bao vé bo song chdng sat 16, than thién
v6i moi trudng van dang duoc tiép tuc. Cac
hé théng ké cdn dam bao cic yéu cau: 6n
dinh, bén virng lau dai, ton tao modi truong

sinh thai, hai hoa véi canh quan ty nhién, d6
thi va dap Gng cac yéu cidu x3 hoi. Hién
trang k¢ bao v¢ bo song o mién Bic kha
phong phu va da dang, khi phan loai theo
hinh thirc két ciu, cac ké duoc phan thanh 3
nhom (Pham Vin Qudc va nnk, 2018):

- K¢ mai nghiéng, cac vat liéu lam ke
nhu: d4 d6, da xép, da xdy c6 hodc khong co
khung bé tong; ké bang tham bé tong; ké
biang mang cac ciu kién bé tong. Két cau ke
dua trén mai nghiéng cua vach bd hodc mai
dé, day 1a hinh thirc bao vé mai kha phd bién
va rat phong pha vé thé loai trén cac hé
théng song nhu: ké da xiy trén song Nam
Nta - Dién Bién, ké bang da xép trong
khung bé tong ¢ bo song Pong DPai -Thai
Binh, ké bang cac tdm bé tong cbt thép trén
séng Cau - Thai Nguyén.

Hinh 3. Ké bang cdc tam

bé téng cot thép trén séng

Cau — Thdi Nguyén

- K¢ tuong ding, cac dang tuong dung dugc
b6 tri phd bién trén cic hé théng kénh, song
nhu: tuong ké bé tong du ung lyc trén kénh La
Khé - Ha Pong; tuong ké suon chdng ban goc
bé tong cbt thép & bd song Thao - Lao Cai,
tuong ké suon chéng ban goc BTCT tai bd hiru
Soéng Hong doan qua Thanh Phb Lao Cai.

- Hién tai mot sd gidi phap ke sinh hoc da
dugc thi diém tng dung cho cong trinh bao vé

Hinh 4. Ke bé tong du trng lyc
trén kénh La Khé — Ha Pong

Hinh 5. Thi cong tuong ke
suon chong ban géc BTCT
bo hitu séng Hong -
Thanh phé Lao Cai

mai dbc ké bd song khu vire mién niii phia Bic:
tinh Bic Kan, Son La va Thai Nguyén. Chan ke
dugc gia cb bang da hoc; két hop gia c¢b bang da
hoc va hom Si; gia cd bang ro da hoidc gia cb
bang da hoc két hop trdng coc cay twoi. Mai ké
gia c¢d: trong bé hom, cdy Puou, cdy May Chay;
tréng bd hom cdy si xen chéo hom cay Pugu; ro
da kém coc cdy May Chay; trong co Vetiver
(Hoang Tuén, 2015).
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Hinh 6. M6 hinh thi diém ké sinh hoc
xd Thanh Mai, tinh Bdc Kan

3. PO TIN CAY CUA HE THONG KE
BAO VE BO SONG LO POAN QUA
THANH PHO TUYEN QUANG

3.1. Hién trang hé thong ke bio vé bo song Lo

K¢ bao v¢ bo phai song L6 doan di qua thanh
phd Tuyén Quang dai 2349m (doan AB va BC)
14 cong trinh cap III v6i tan sudt myc nudc li
thiét ké 5%, c6 nhiém vu sau: tang cuong kha

Hinh 7. M6 hinh thi diém ké sinh hoc
xd Thom Mon, tinh Son La

ning thoat Iii va chdng sat 16 bd song Lo, khic
phuc anh hudng bat loi do van hanh hd thuy
dién Tuyén Quang, ddm bao an toan tinh mang,
tai san cho dan cu va cac cong trinh ven song.
Can clr vao diéu kién: dia hinh, dia chét, céc
dang hinh thirc két cdu cia mai ke, doan ké dai
2349m dugc chia thanh 7 doan nhu sau (Cong ty
TNHH Tu van Trudng Pai hoc Thuy loi, 2009):

Bang 1. Thong s6 ky thuit ciia 7 doan ké ¢ tong chiéu dai 2349m

T Chiéu dai Cao trinh Cao trinh Hé s6 mai Hinh thire cdc doan ké
doan ke dinh ke chan ke m m
Doan 1 58,81 26.7 18.5 1.75 Doan ke 1 mai
Doan 2 250,72 26.7 14 1.75 | 1.75 | Doan ké 2 mai
Poan 3 8.1 26.7 21.5 1.75 Dyoan ké 1 mai nbi tiép voi
] bén khai thac cat
Doan 4 287,23 28.2 14 1.75 | 1.75 | Poan ké 2 mai
Doan 5 816,5 25.2 14 1.75 | 1.75 | Doan ké 2 mai
Doan 6 636,54 26.7 13 1.75 | 0.25 | Poan ké ban nghiéng, :[u(‘)’ng
ke BTCT c6 tudong chong
Doan 7 181,1 26.7 14 1.75 | 1.75 | Doan ké 2 mai
Két chu ctia cac doan ké: tam BTCT M200 kich thudc (0.64x0.64) day

- Binh ké: c6 hanh lang di lai rong 3m, tuong
chin dinh ké bang da xdy M75 va bé tong
M150. Trén dinh tudng c6 lan can dé dam bao
an toan va tao canh quan doc bo song.

- Than ké: Mai ké gia c¢b bang khung BTCT
kich thuéc (3.0x3.0) m bén trong lip dat cac

12cm ¢6 16 rdng kich thude (0.44x0.44) m dé
trdng c6. Phia dudi 1a 16p loc gdm dam 16t day
10cm va 16p vai dia k¥ thuat.

+ Poan ké ban nghiéng: tudng ké bang
BTCT M200, cach 2,5m c6 mdt suon chdng day
40cm. Chiéu cao tuong H=8.5m, chiéu rong ban
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day 8m, hé s6 bién d6i mai thuong luu tudng
m=0.25, chiéu rong ban tudong thay dbi tir 0.6m
dén 0.35m.

- Chan ké bang BTCT M200 d6 lién khdi,
mdi doan dai 5m bao gébm: dam chin mai kich
thude (0.3x0.7)m; tuong chan ke kich thudc
(0.3x1.5)m, két hop tao co cé chidu rong B
=2m, mit co d6 BTCT M200 day 20cm, 2 dau
c6 dam ngang kich thudc (0.3x0.4) m. Giira cac
doan c6 khe co gidn bang gidy ddu nhwa duong.

— TEM BTCT M200 DE KHE TRONG €0
~ DA DEM LOT DAY 10CM
- vAl DIA KT THURT

BTCT M200 DAY 20CM
[BT LOT WM100 DAY 10CH

+21.50
- KHUMNG BTCT M2Q0 [3X3M

Hinh 9. Mt cdt ngang doan ké 2 mdi

3.2 Pj tin cdy ciia h¢ thong ke séng Lo

3.2.1 80 do cdy swco

Thong qua danh gia hién trang hé thdng, cac
tinh toan kiém tra voi hé thong ké song Lo gdm:

- K¢ mai nghiéng (cac doan ke 1,2,3,4,5,7):
than ke c6 kha ning mat 6n dinh truot sau, 16p
gia cd mai ke bj truot doc theo mai nghiéng.

- Doan ke ban nghiéng (doan 6) c6 kha nang
mat 6n dinh: truot phé“ing, bi lat quanh chan ha

TAM HDA BTCT M200
D4 DAm LOT DAY 10CM
WAl D1A KT THUAT

BTCT M200 DAY 20CM
%, BT LOT M100 DAY 10CM

OKHUNG BTCT M200 (3%3M)

~ TAM BTCT M200 BE KHE TRONG CO
— DA DAM LOT DAY 10CM
— VA Bla KT THUAT

BICT M200 DY 200M
BT LOT M100 DAY 10CM

+21.50

TAM BTCT 1200 DE KHE TRONG CO
DA DEM LOT DAY 10CM
b VAl DIA KT THUAT

e,

&

Hinh 10. Mdt cdt ngang doan ké
twong BTCT c6 twong chong.

I, stre chiu tai cua nén khong dam bao.

- Céc co ché sy ¢d va cac phan tir ké (mdi phan
ttr 1a mot doan ke, ¢6 7 doan) duoc lién két theo
hinh thtrc ghép ndi tiép nhu so d6 cay su ¢d trén
hinh 11, vi chi cAn mot co ché su ¢ xay ra hodc
1 phan tir cong trinh bi sy cb s& dan dén sy cb
h¢ thong ké. Chidu dai mdi doan ké cé anh
huong dén do tin ciy ciia hé thong.

Su cd hé théng
ké song Lo
hoac hosc hozc hozc hozc hosc hosc
Su ¢ Su co Sucd Su cd Sucd Sucd Su cd
doan ké 1 doanké 2| | doanké 3 doanké 4 |doanké5 doanké 7| |doankeé 6
hodc hodc hoac hodc hoac| hodc
| | hoac hozo hozs
?At?cii tkf‘{bi Lop gia c6 Tusng BTCT bi || Tudng BTCT ||Nén céng trinh khong
ot sau mai ke bi ol | 65t phing bi lat dt khd nang chiu tai

Hinh 11. So' do cdy suw co hé thong ké séng Lo

48 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 80 (9/2022)



3.2.2 Ham tin cdy ciia cdc co ché sw cé

a) Than ké& bi trugt sau: Su dung
phuong phap Bishop dé thiét 1ap ham tin
cay méat 6n dinh trugt sdu than ké Zi,

Z, = y (ch, +(W,—u,b,).tanp). !

i= tan o .tan
: 1+”7(p .cosa,
K

at

Trong d6: KasWstty . 0,0,.b, 0 Lan luot 1a hé

s6 an toan mai ddc, trong lugng thoi dat, ap luc
nuéc 16 rong, luc dinh don vi, gbc ndi ma sat,
gdc theo phuong ngang va phuong cung truot,
bé rong cua thoi dat.

b) Lép gia cd mai ké bi truot doc theo mai
xudng chan ké voi ham tin cdy Z, (Pham Quang
Tu, 2014).

Z, =(G.cosa.tangp+C.L)—-G.sina 2)

Trong d6: G, o, ¢, C, L lan luot 1a: trong
luong 16p gia cd mai ke, goc nghiéng ciia mai
ké, goc ma sat trong cia dat dudi mai ke, Iuc
dinh don vi ctia dat va chidu dai mai ke.

¢) Tuong ké BTCT bj truot phing tai mat
tiép xtc giira tuong ké va nén, ham tin cdy Z;

Z,=(3.G-W,).tangp, +C.A-Y P (3)

Trong d6: Luc ma sat (Z G-W, ).tan gp valuc
dinh C.A trén mat pha hoai la ham strc chiu tai, luc
gy truot > P 1a ham tdi trong; trong luong cong
trinh(}°G), luc tham (W,), goc ma sat trong ctia
nén (g, ), luc dinh don vi (C). Cac bién ngau nhién
dé xac dinh cac ham tai trong va ham strc chiu tai
dugc xac dinh tir cac tai liéu quan tric khéo sat hién
trudng tai thoi diém tinh toan

d) Tuong ké BTCT c6 kha nang bi 14t quanh
mot truc & chan ké khi tong mo men chdng 14t
LM, nho hon tong md men giy létZMgl , ham
fin cay Zg: 2o = 2Ma =2 My &)

Trong do: > M la ham strc chiu tai, ZMgz la
ham tai trong. Cac cic bién ngau nhién dé tinh
cac gia tri m6 men nhu: myc nudc lung tudng,

trong d6 tong cac mdé men chdng truot
duoc xem la ham stc chiu tai, téng mo
men gdy trugt 1a ham tai trong (Nguyén
Vian Mao, nnk 2014).

—(Zm:Wn.sin anJ
i=1

(1

myc nudc trong song; dung trong cua bé tong
lam tuong, kich thudc cua tudng, cac chi ti€u co
1y cua dat nén va lung tuong, dugc xac dinh tu
céc tai liéu quan tric vé cong trinh trong nhiéu
nam, tai li¢u khdo sat va tai liéu danh gia hién
trang cong trinh & thoi diém tinh toan (Nguyén
Van Mao, nnk 2014).

e) Nén khong du kha ning chiu tai

Khi g sut trung binh tai chin mong tuong
BTCT vuot qua kha nang chiu tai cua nén thi
nén bi pha hoai, ham tin cdy Zs: 7z, =R -5, (5)

Trong d6: R™: stc chiu tai cua dat nén;
O, Ung sudt trung binh cia moéng ke.
R™vao,, 1a ham cla nhidu bién ngiu nhién
nhu: myc nude ngdm ¢ lung tudng va & trong
song; dung trong cua bé tong tuong dung, kich
thudc cua tudng, cic chi tiéu co 1y cia nén,
duogc xac dinh tir cac tai liéu quan tric vé cong
trinh trong nhidu nam, tai liu khao sat va tai
liu danh gia hién trang cong trinh ¢ thoi diém
tinh toan

3.2.3 D¢ tin cdy (DTC) cua hé thé'lgg ke

a). D¢ tin cdy cuia moi co ché sy co: P

- Khi khong xét dén anh huong cua hiéu timg
d6 dai (Pham Quang Tu, 2014):

+ D0 tin cdy (Xéc sudt an toan) ctia co ché sy
b i Pa=Pi(Z,>0)=¢(B) (6)

#(5,)

chuan; ﬂf: chi s0 tin cdy cua co ché su ¢ tha i
+Xac suat sy co: P =1-P! (7)

Trong do6: : gia tri cia ham phan b

- Khi xét dén anh hudng cua hiéu ung do dai
(Pham Quang Tu, 2014):
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+ Xac suat su cO cua co ché su co
iRf=P.f; (8)
Trong d6: f': h¢ sO anh hudng cua chicu dai

€))

L;: chiéu dai doan ké tinh toan; %: hé so6 anh

huéng; di: chiéu dai trong quan.

b). D¢ tin cdy cua tung doan ke: p*

Gia thiét c6 m co ché sy cb xay ra véi timg
doan ké va cac co ché su ¢ xay ra doc lap:

Pi=1-) P.
= (10);

Trong do B tinh theo (7) khi khong xét anh
hudng cua chidu dai; 2 tinh theo (8) khi xét dén
anh huong ciia chiéu dai doan ke.

¢). B tin cdy cia hé thong ke: P

- Hé thong ké dugc chia thanh 7 doan va cac
doan lam viéc theo mo hinh ghép nbi tiép.

7

p=I1r"

=" (11); Trong d6: % @ tin cay cua

doan k¢ thir 1, duoc xac dinh nhu (10).

He¢ thdng an toan theo cic tiéu chuan vé do
tin cay khi: P >[p"]

Trong do: [P"ﬂ: dd tin cdy cho phép cua
hé thong.

- Nghién ctru s€ str dung tan sudt muc nudc
lii thiét ké 5% va tiéu chuin do tin ciy cia Nga
dé danh gid an toan hé théng. Trong do, hé
thong ké duoc thiét ké véi tan sut i muc nude
lii thiét ké 5% tirc 1a xac suét sy ¢ cho phép co
thé xay ra voi hé thdng ké 13 0.05 hay mirc dam
bao (d tin cay) cta hé théng ké 13 0.95.

3.2.4 86 li¢u va cdc két qud tinh dp tin cdy
hé thong ké song Lé

a) Cdc bién ngdu nhién trong ham tin cdy
(Cong ty TNHH Tu van Trudong Dai hoc Thity
loi, 2009)

Bang 2. Cac bién ngiu nhién phan b6 chuin khi tinh PTC ciia cac doan ké mai nghiéng

TT Tén cac BNN Ky hiéu BNN Ky vong Do 1éch chuan
1 Dung trong ctia bé tong Yo (KN/m?) 25 1.25
, Vo1 (KN/m®) 19.6 1.96
Dung trong cua dat duoi 16p ké:
T °p Yor (KN/m’) 19.3 1.93
lop 1, 2,3
Yoz (KN/m?) 20.1 2.01
) Qw1 23 2
Goéc ma sat trong cua dat dudi
3 1 Poh2 21
16p ke
Poh3 22 2
, C wi(KN/m’) 35 5
Luc dinh don vi cua dat dudi 5
4 o Cuno(KN/m?) 32 5
16p ke
Cons(KN/m®) 30 5
) a (m) 0.64 0.01
Kinh thudc tam bé tong trong
5 . b (m) 0.64 0.01
khung ke
t (m) 0.12 0.02
6 Do rong ciia dat nén n 0.35 - (Tat dinh)
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TT Tén cac BNN Ky hiéu BNN Ky vong Do 1éch chuan
d (m) 3 0.02
7 Kich thuéc khung ke BTCT
1 (m) 3 0.02
8 Cao d0 myc nudc phia song Zs (m) 17.5 0.17
9 Cao d0 chan ke (Poan 2,4,5,7) Z chan 14 0.2
10 Cao d0 chan ke (Poan 1,3) Z chanke 18.5;21.5 0.2
11 Dung trong cta da chan tuong Y4(KN/m”) 24 1.2
12 Goc ma sat trong cua da ¢4 (d0) 35° 5°
Cao d6 myc nuwdc ngdm phia
13 ) Z, 25 0.3
lung ke
14 | Hé s6 mai nghiéng ctia ke my, m, 1.75 - (Tat dinh)
15 Goc nghiéng ctia mai ddc so voi o (d9) 30 (Tt dinh)
phuong ngang
Bang 3. Cac bién ngiu nhién phan bd chuin khi tinh PTC
ciia cac doan c6 ké twong bang BTCT
TT Tén cac BNN Ky hi¢u BNN Ky vong bo léch chuén:
1 Dung trong cta bé tong xay tuong Vo (KN/m?) 25 1.25
Luc dinh don vj clia dit dudi
o | Ye I Ao cua dat AUt C. (KN/m?) 90 5
neén tuong
3 | Hé sb mai nghiéng cua tudng m 0.25 - (Tét dinh)
4 Cao do muc nudc phia song Zs (m) 17.5 0.17
Cao d6 myc nudc ngam phi
5 ao Q‘m, ¢ nudc ngam phia Z, (m) 20 01
lung tuong
6 Cao d6 dinh tuong Z4 (m) 21.5 0.05
7 Cao do chan tuong (doan 6) Zet 13 0.05
8 | Dung trong dat dip phia lung tudng va (KN/m?) 19.8 1.98
9 | Hé s rong cua dat ddp lung tuong n 0.3 - (Tét dinh)
10 | Goc ma sat trong cua dat day tudong ¢ (do) 31° 5°
11 | Chiéu dai chin tuong L (m) 8 0.05
12 | Cudn d6 chiu nén ctia nén R (KN/m?) 10 - (Tét dinh)

b) B tin cdy ciia hé thong ké
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Bang 4. Két qua tinh d9 tin cdy ciia h¢ thong ke khi khong ké dén chiéu dai ke

Xac suét su c6 P
. . P’ e Suc Hr Py
P p> Trugt | p*:Tuong | p*:Tuong ) £ PC
TT 1 tal e PHTXac A
..z ) .| chiutaicua tin ca
Trugt | 16pgiacd | BTCT bi BTCT bi N i . 1y
A a1y 2 N nen torong suat sy cO
sau mai ke. truot phang lat
BTCT
Doan 1 0.00010 | 0.00010 0.00020 | 0.99980
Doan 2 0.00176 | 0.00015 0.00191 | 0.99809
Doan 3 0.00095 0.00014 0.00108 | 0.99892
Doan 4 0.00124 | 0.00273 0.00397 | 0.99603
Doan 5 0.02570 | 0.00013 0.02583 | 0.97418
Doan 6 0.00040 0.00487 0.00429 | 0.00956 | 0.99044
Doan 7 0.00460 | 0.00003 0.00463 | 0.99537
Hé¢ thong ké 0.04718 | 0.95353

Bang 5. Két qua tinh d§ tin cy ciia h¢ thong ke khi xét dén dd dai 7 doan ke

Xéc suét sw b P
. B Tuong ke bi Stre chiu tai _
Chidu |  Truotsau Truot 16p gia cb , Tudng ke bi lat ) PID
T ) truot phang cua nén Xac sudt i
dai (m) 0 tin cay
‘ftruotsau ) truotgiaco 4 su C6
’ Pt Lol I A A 7 R I I o

Doan 1| 58.81 | 1.64 |0.00016| 1.71 | 0.00017 0.00034 | 0.99967
Poan 2 {250.72 | 1.79 |0.00315| 1.59 | 0.00024 0.00340 | 0.99660
Poan3| 118.1 | 1.70 |0.00161| 1.72 | 0.00023 0.00184 | 0.99816
Doan 4 |287.23| 1.70 |0.00211| 1.89 | 0.00516 0.00727 |0.99273
Doan 5| 816.5 | 1.81 |0.04652| 1.52 | 0.00019 0.04671 |0.95329
Doan 6 | 636.54 1.90 | 0.00076 | 2.2 | 0.01071 | 1.95 |0.00837 | 0.01984 | 0.98016
Doan 7| 181.1 | 1.73 |0.00796| 1.69 | 0.00006 0.00802 | 0.99198
Hé
théng | 2349 0.08740 | 0.91504
ke
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(1) 0.4 (2)

3.9(3)2.1

Hinh 12. Muc do anh huong cua cac doan dén s cé hé théng ké khi ké dén dé dai

- Theo hién trang thiét k&, hé thong ké song
L6 c6 mirc dam bao muc nuéc 1 thiét ké 1a 5%,
nhu vay quy d6i vé& xac sudt su ¢d cho phép cua

h¢ thong la [g[:T JZO'OS hay dé tin cay ctia toan

bo hé théng ke B =093

- Hién tai, Viét Nam chua c6 cac quy dinh cu
thé vé d6 tin cdy cho phép cho timg loai cong
trinh nén nghién ctru s& sir dung tiéu chuan vé
do tin cdy cua Nga: d6 tin cdy cua tung doan ke
[P = 0.98; [Py] hé théng ke | 27 |=095.

- Hé thdng k& dam bao do tin cdy theo yéu
cau khi: P/* z[lfT }

Truong hop chua ké dén dé dai cac doan ké
nhw bang 3: Khi xac suét su cb cua doan ke da
dugc xac dinh véi gia thiét ca doan ké 1a déng
nht va su bién doi cia cac bién ngiu nhién dau
vao tai moi diém trén doan déu tuin theo quy
ludt ngdu nhién nhat dinh. Xac suit sy c¢b ctia hé
théng P" =0.04718 hay d¢ tin cdy cta hé théng
P =095353>| P [=095 h¢ thong ke lam viéc

an toan véi mirc dam bao muc nude I thiét ké P
=5% va an toan theo tiéu chuin vé do tin cay
cho phép cua Nga (P[] 31-31-35-85, 1986). 6
doan ke 1,2,3,4,6,7 1am viéc v6i dd tin cdy thay
doi tir Py = 0.9904 dén P, = 0.9998, dam béo
théa man diéu kién v& d0 tin cay cho

phép: B [P, =098 Poan ké sb 5 c6 d¢ tin cay
thip nhat trong h¢ thong P =0.97418<[ P, |=0.98
khong thoa man theo tiéu chuén do tin cay
cua Nga.

Truong hop ké dén do dai cia cdac doan ké
nhw bang 4: d6 tin cdy cua hé théng
B =0.91504<[1;§” }=0.95

cac yéu cau veé chong Il tan suat P = 5% va do

, khong dam bao

tin cdy cho phép. Hé thong ke ¢6 kha ning bi su
cb, va nguyén nhan dan dén sy c¢b hé thong 1a do
doan ke s6 5 ¢6 do tin cay thép hon so vai tiéu
chuén Bl :0'95329{13%]:0'98, 6 doan con lai an
toan theo tiéu chuin vé do tin cay.

- Biéu @6 hinh 12 cho thdy: doan s6 5 c6 anh
hudng 16n nhit 53.4% dén an toan hé thong ké
va day ciing 1a doan keé 2 mai dai nhit trong hé
théng (816.5m); doan 6 6 (doan ke tudng béng
BTCT) c6 anh huong dang ké dén sy cb hé
thong 22.7%; 5 doan con lai: 1,2,3.4,7 c6 anh
hudng nho an toan hé thong keé. Nhu vy, trong
hé théng cO 7 doan keé thi: doan 1 la phﬁn tr ¢
do tin cay cao nhét va su ¢b c6 kha nang nhat s&
xay ra trong doan 5. Do d6, khi cin nang cao do
tin cdy cua hé théng ké dé dap tng cac yéu cau
vé chéng 1t va theo tiéu chuin vé do tin cay,
can thiét nang cao do tin cdy cho phan tir yéu
nhét trong hé thong 1a doan 5.
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- Vi cac s6 liéu thu thap duogc tr hién trang
cong trinh, céc Kkét qua tinh toan vé do tin cay
cho doan ké s6 3 dam bao cac yéu cau vé an
toan. Tuy nhién trong qua trinh van hanh lau dai
ctia hé théng ké song, can c6 cac giai phap dam
bao an toan cho doan 3 vi ndm gan béi khai thac
cat trén song LO.

4. KET LUAN

Nghién ctru dd dé cap dén cic nguyén nhan
chinh va hién trang sat 1¢ trén mot s6 con song o
mién Béc trong nhitng nim gan day, 1a co s dé
dé xuat cac giai phap gia cb chong x6i 16 bd va
cho thiy tim quan trong ciia cac két cdu bao vé
bd song. Thong qua cac hé thong ké da bd tri
trén cac tuyén song, cic tic gia di gioi thiéu
mot cach phan loai ké song theo hinh thirc két
cau gdm 3 loai: ké mai nghiéng, ké tuong ding
va ké sinh hoc. Vi cac s6 lidu thu thap duoc tir

TAI LIEU THAM KHAO

viéc danh gid hién trang 2349m ke bdo v¢ bo
phai song Lo doan di qua thanh phé Tuyén
Quang, nghién cuu da xay dung bai toan phan
tich do tin cdy ctia hé thong ké séng Lo va c6
cac nhan dinh vé an toan hé théng: hé théng
dam bao an toan phong 1ii v6i tan suat i thiét
ké P =5% va theo tiéu chuin vé do tin cay cho
phép (tiéu chuin cua Nga) khi khong xét dén do
dai tuyén ké; hé théng co kha nang bi su ¢ khi
ké dén d6 dai cua 7 doan ké. Tir viéc phan tich
dd tin cdy cua hé théng va mic anh hudng cua
cac doan ké d3 xac dinh duogc doan ké sb 5 ¢o
d6 tin cay thip nhét trén toan tuyén ke, nén can
c6 cac gidi phap hop 1y cho doan 5 khi ¢6 du an
ning cap tu stra tuyén ké. Noi dung bai bao 1a
tai liéu tham khao thiét thuyc cho cong tac thiét
ké va quan 1y an toan hé thong bao vé bd song &
Viét Nam.
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Abstract:
SAFETY ANALYSIS OF RIVERSIDE PROTECTION SYSTEM
BY RELIABILITY THEORY

A large part of Vietnam’s annual investment has been allocated in bank protection works to
mitigate life and property damages and losses caused by bank erosion and landslides. The current
situation of bank erosion occurs frequently on river routes due to many causes and the erosion is
more serious during prolonged rains and floods. The roof protection embankment solutions with
flexible structures are effective measures to strengthen the stability of the riverbank against the
harmful effects of bank erosion, keep the river flow stable, and combine with bridge protection,
roads and meet urban landscape requirements. With the collected data, the study has built a
problem to calculate the probability of safety for the Lo river embankment system passing through
Tuyen Quang city according to the reliability theory. Calculations have shown that: Lo river
embankment system ensures flood prevention safety with design flood frequency P = 5% and safety
according to allowable reliability (Russian standard) when excluding the influence of the length of
the embankment and the embankment system is likely to have problems when considering the length
of 7 river embankments; when it is necessary to upgrade and repair the embankment, the most
attention should be paid to embankment section 5 because this is the section with the lowest
reliability and the greatest impact on system failures.

Keywords: River erosion, confidence, problem probability, river revetment, random variables,
confidence function
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