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Abstract: In the mountainous and midlands of Vietnam, during the flood season, the debris
accumulation (large timber, bamboo) at bridge crossings is a big problem. This causes an
adverse effect on the hydraulic regime of flow through the bridge, which causes increasing the
risk of flooding or scour under the bridges, even the bridge collapses. This paper presents
some solutions to minimize debris accumulation including structural and non-structural one.
The criteria set of evaluation and selection for countermeasures against the debris
accumulation in accordance with the specific conditions of the bridge is also detailed. Three
recommended methods of debris control countermeasures for Ngoi Thia bridge (provincial
highway No.174, Yen Bai, Vietnam) including debris deflector, debris fins and debris
sweeper at upstream of bridge piers were presented as well. Even it is necessary to do an
economic - technical comparison to get the best method, the most commonly used
countermeasures for bridge structures are features incorporated into the design of the structure
to reduce the potential for trapping and accumulating debris: 1) Freeboard is a safety
precaution of providing additional space between the design water surface elevation and the
low chord elevation of the bridge. 2) Piers that have adequate spacing and are out of the
debris path (Piers are out of the main channel).
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Tom tit: Véi cac cau ¢ mién ndi va trung du ciia nuéc ta vao mua li su tich tu céc vat troi
nhu cay troi (cay go, tre, nta, ...) hay bun d4 1a mot van dé pho bién. Sy tich tu cay tréi ¢ md,
tru cau gay anh huong xau dén ché @6 thay lyc cua dong chay dudi cu, 1am ting nguy co
ngap lut & thuong luu, ting chiéu su hd xo6i dudi cau, c6 thé gay la sap cau. Bé phong tranh
su tich ty cua cay troi & khu vuc cau cd hai bién phap co ban 1a bién phéap két cau va phi két
cau. Van dé lya chon giai phap phong tranh sy tich tu cay trdi phi hop véi diéu kién cu thé
cuia ¢ong trinh cau, can dua ra bo tiéu chi danh gia vé nhidu mat. Trong noi dung bai béo tac
gia kién nghi 03 bién phap phong tranh tich tu cua cay troi 4p dung cho khu vuc cau Ngoi
Thia (thudc tinh 16 174, tinh Yén Bai) I1a lam léch hudng cay troi, lam twong canh dan hudéng,
lip may quét cay trdi & thuong luu cac tru cau. Cho du dé lya chon chinh xé&c bién phéap nao
phai 6 su so sanh day du vé mat Kinh té - K§ thuat, tuy nhién dé di ph6 véi su tich tu cua
cay trdi mot cach hiéu qua nhat thi ngay tir budc thiét ké phai dam bao giam kha niang mac ket
va tich ty cac cay tréi nhu: 1) Tao tinh khong can thiét gitta muc nuéc thiét ké va cao do day
dam cau; 2) B4 tri cac tru/méb c6 khoang cach thich hop va khong nén dat try trong dudng di
cua cay troi (khong dit tru trong long chinh caa séng sudi).

Tir khoa: Sap cau, tru cau, cy troi.
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1. PAT VAN PE

Trén cac hé thdng song, sudi & khu
vuc mién ndi va trung du vao muia mua
lii thuong cudn theo nhiéu cay cbi, ban
da (Hinh 1). Ngudn gdc caa cac vat troi
nay (cay cdi, bun da) co mot sé nguyén
nhan cha yéu a:

1) Do mura lii 16n 1am sat 1o dét dan
dén cay cbi bi db va cudn vao dong chay;

2) Viec khai thac rung trai phép,
nguoi khai thac chu yéu lay cac phan pyipn 1. Sap cau C6 Ngua, huyén Ba Chg, Quang Ninh

than chinh cua cay g6 con cac canh bi bo khi dong chay cuén theo nhiéu cay troi
lai khi gap mua 1t s& bi cuon vao dong (Nguon:http://www.nhandan.com.vn/xahoi/tin-
chay; tuc/item/33777402-1u-quet-lam-sap-cau-ba-xa-vung-

cao-quang-ninh-bi-co-lap.html)

3) Viéc khai thac khoang san khong dung quy trinh, sau khi khai thac da khong hoan
tra lai mat bang, dat da sau khai thac do lai trén bé mat dat khi gap mua 1d cling bi cuon vao
dong chay gop phan hinh thanh I bun d4, ...

Céc cay troi nay khi gap céc vat can cd dinh trong dong chay (nhu md, tru cau, cira cong,
cau tran, ...) €0 thé bi mac lai (tich tu) (Hinh 2, 3). Su tich tu nay co thé gay anh huong Xau toi
cong trinh Cau nhu can tr¢ dong chay lam X6i 16 dudi cau tang lén, ting ap luc cua dong chay
lén két cau cau, ... Do d6 van dé phong tranh su tich tu cta cay trdi & mé tru cau can duoc dit
ra.

Hinh 2. Cay tréi tich tu tai tru cau Ngoi Thia Hinh 3. Cay trdi tich tu tai tru cau dan sinh ¢ xa
thang 10 nam 2017. Kim Ngoc, Bac Quang, HG nam 2019.

2. ANH HUONG XAU CUA CAY TROI CAU TOI CONG TRINH CAU
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Cay troi tich lity tai nhitng try cau lam tang sy can tro dong chay, thay di hinh dang tru
cau, tang luc tac dung cua dong chay Ién két cau cau. . Trong khoang tir nhitng ndgm 2000, trén
thé gisi da c6 mot s nghién ciru vé anh hudng Xau cua cay troi dén cong trinh cAu nhu
nghién ctu vé anh huong cua cay troi dén xo6i dudi cau caa Ana Josefa Dias va nnk (2019)
[1], Mohammad Najafzadeh, Mohammad Rezaie Balf va Esmat Rashedi (2016) [2],
Zevenbergen et al. (2006) [3], J.B. Bradley, D.L. Richards, C.D., (2005) [4], Lagasse, P.F [5],
Ebrahimi et al. (2016) [6], T. J. Wipf va nnk [7], Ryan N. Tyler (2011) [8], ...

Khéi cay trdi tich tu tai tru cau cé hinh dang khic nhau nhung trong cac nghién ciru cua
A. J. Dias va nnk [1], M.Najafzadeh va M. R. Balf, E. Rashedi [2], L. W. Zevenbergen et al
[3], J. B. Bradley [4], ... thi khéi cay troi duoc quy vé mét hinh chir nhat hoic hinh tam giéc.
C4c tac gia da dua ra cong thire xac dinh chiéu rong tuong duong cua tru cau a*d c6 xét dén
cay troi dugc xac dinh theo phuong trinh (1):
« KL(HW)+(y-K,.H)a

ay = - y - 1)

trong do:
a'q - chiéu rong tuong duong ctia tru cau khi co cay troi, m;
- chiéu rong cua tru cau, m;

K1 - hé s6 phu thugc hinh dang cay tréi: Ki = 0,79 (hinh chit nhat), K; = 0,21 (hinh
tam giac);

- 14 chiéu cao cua cé4c cay, m;
W - chiéu rong cta cay troi, m;
y - d6 séu trung binh cta dong chay, m

~ Khi cay tri tich tu tai tru clu cfing 1am cho 4p lyc cua dong chay Ién két cu cau thay
doi. Lyc tac dong cua dong chay dén cau dugc xac dinh tir cong thuc chung [3], [9]:

V 2
Fo =Co7-Ap 2 (2)
trong do:
Cp — hé sb:
y - trong lugng riéng cia nudc, N/m3;
Ap — dién tich khdi cay trdi tich tu, m;

Vi — Iuu toc tham chiéu phu thudc vao ty 16 can dong chay cua khdi cay trdi tich tu &
tru cau, m/s.
Do hinh dang kich thuéc tru cau bi thay d6i bai cay trdi tich tu 1am chiéu sau xo6i dudi
cau tang, lyc tac dong cua dong chay clng tang. Vi vay su tlch tu cay trdi & khu vuc cau la

mét trong cac nguyén nhan gay ra su ¢b sap cau, vi du vé van dé nay co thé thay trong nhiéu
tai liéu [4], [8], ..
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Hinh 4.Su ¢6 sap cau duoc cho 1a do cay trdi tich tu & khu vuc cau [4], [8].

BO TRI CHUNG TOAN CAU NAM 2017 SAU LU 11/10/2017 X NGHIA LO
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Hinh 5. Kich thudc khdi cay troi ¢ tru cau Ngoi Thia thang 10 nam 2017 [10].

Theo tai lieu cua Trung tam k§ thuat duong bo [10] va [11] vé phan tich nguyén nhan sap
tru s6 4 ctia cu Ngoi Thia nam 2017 thi khdi cdy trdi tai tru s6 4 c6 dang hinh tam giac (Hinh
2, 5) véi chiéu cao H = 6,877m va bé rong W = 12,93m I1am cho bé rong trung binh cua try
cau s 4 tang tir a = 1,5m 1én a*d = 3,63m, do bé rong tru tang nén chiéu sau hé xo6i tai tru
cling ting theo. Pay 13 nguyén nhan co ban dan dén sap tru s6 4 cua cau Ngoi Thia.

O nudéc ta vin dé nghién ciu phong tranh su tich tu caa cay tréi ¢ mé tru cau, ciing nhu
anh huong xau cia sy tich tu cay troi (néu co) dén cong trinh cau méi duge dé cap trong mot
s6 nghién ctu gan day [10], [11], [12]. Hoac trong cac quy trinh thiét ké cau ¢ nudc ta co quy
dinh trén cac song sudi co cdy troi dé giam sy tich ty cua cay troi & khu vuc cau phai dam bao
tinh khong dudi cau tdi thiéu 1a 1m (nhung chwa c6 quy dinh cu thé theo kich thuéc cay troi),
ngoai ra con yéu cau thiét ké tru dang tron nhin va khéng dit tru trong pham vi long chinh
cua séng (hozc dit sb tru it nhat trong pham vi 1ong chinh).

3. LUA CHON GIAI PHAP PHONG TRANH SU TiCH TU CUA CAY TROI
Bai toan lua chon bién phap phong tranh sy tich tu cua cay troi ¢ khu vuc cau phu thudc

cac thong s nhu dic diém cua cau, yeu t6 dong chay, dic diém cay trdi, gia thanh xay dung
va bao tri, ... Cac budc lua chon cd thé thuc hién theo trinh tu sau:
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C6 xay ra van dé . Khao sat dac
A Khao sat dac diém o
ve cay troi o khu | = R = | diém cua
. cua cau . \
vuc cau? dong chay
U
Lua chon giai So sénh céc DPé xuat mot
phap (phuong | « phuong an vé & | s6 phuong an
&n) phu hop nhat Kinh té - Ky thuat khéc nhau

3.1. Piéu tra, khao sat hién truong

Dé tra 1oi cau hoi c6 xay ra van dé vé cay troi & khu vuc cau hay khdng can tién hanh
diéu tra, khao séat thuc dia. Muc dich cua cac cudc diéu tra 13 c6 dugc sy hiéu biét chung vé
vén dé cay troi tai khu vyc; thu thap dir ligu can thiét dé uéc tinh s6 luong cdy trdi duoc van
chuyen dén khu vuc; thuc hi¢n cac phan tich thuy vén, thuy lyc, boi lang va ¢ dugc dir lidu
thiét ké khéc. Céc thong tin can thu thap trong qua trinh diéu tra hién truong:

- Phan loai cay troi dugc van chuyén dén khu vuc cau: Cay 16n, trung binh, nho hay
khong c6 cay tr6i? [4], [5], [8], [€], [12].

- Thong tin dé uac tinh sé luong cay troi (mat do cay troi trén dong chay).

- Ban d6 str dung dat (dat o, dat 1am nghiép, dt ndng nghiép, dat hoang hoa, ...) va loai
dat.

- Céc bang chung lién quan dén kha nang phéan phdi ciia céc cay troi (dién tich ring, loai
cay cua ring, ké hoach khai va quan Iy thc rimg, ...).

- Thong tin vé thay doi trong tuong lai ¢6 thé anh huong dén sé lugng cay troi (du an
khai thac rimg, duy an trong rung, ...).

3.2. Khio sat dic diém ciia ciu

Dic diém cua cau c6 thé nhan dugc trong hd so thiét ké cau da co hoac khao sét thuc té.
Céc thong tin can thu thap vé cau gom:
- BO tri mo try cau trong song (tru trong pham vi 1ong sdng hay béi song).
- Hinh dang, kich thudc mo, tru cau.
- Tinh khong dudi cau.
3.3. Khio sit dic diém ctia dong chay

Céc dac diém cuia dong chay can thu thap:
- Céc truong hop xay ra 1i thiét ké, i hang nam, ...
- Dong chay binh thuong, dong chay vao mua kho, ...
- Luu vuc thugng nguodn cua cau.

Khao sat dac diém vé dong chay co thé coi la mot phan cua diéu tra, khao sat hién

truong.
3.4. Pé xuit mot ) phwong an phong tranh sy tich tu cay troi

Bién phap ddi phé véi cay troi ¢ hai huéng Ia bién phap cong trinh va phi cong trinh.
Bién phap cong trinh dé doi pho, kiém soat cac cay tréi gom mot so loai [4], [7], [12] nhu:
Twong cdnh dan hwéng cay tréi (Hinh 6), Twong chan cay trdi trong sdng suoi (Hinh 7),
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Céu tric cai tao song (Hinh 8), Lam léch hwéng céc cay troi (Hinh 9), May quét cay troi
(Hinh 10), ...

Bién phéap phi két ciu (phi cong
trinh) thuc chat 1a bién phap loai bo cay
troi trong dong chay hoac cay troi tich tu
& khu vuc cau ma khong can lip thém
cac thiét bj phu tro.

Dbi va6i cau lam méi dé giam thiéu
su tich tu cdy trdi & khu vuc cau khi thiét
ké can thuc hién theo mot s nguyén tic | :
co ban sau: Hinh 6. Xay dlmg tuong canh dan hudng cay troi ¢

thuong luu cua try cau [4], [7].

~

Hinh 8. Blenphap cai tao song sudi (dap bang da)
de phong tranh cay troi [4] [7]

Hinh 7. Bién phap xay du’ng tudng
troi trong song sudi [4], [7].

Phelay s e £ 8 :
Hinh 9. Bién phap 1am léch huéng cay tréi  Hinh 10. Bién phap lap may quét cay troi [4], [7].
trén séng Eel thugc bang Indiana [4], [7].
- Phai dam béo tinh khong (chiéu cao tir myc nudc thiét ké dén day dam) can thiét dé cay
troi cd the di qua cau dé dang, d6 1a mot bién phap phong ngira an toan khi tao ra mét tinh
khong dudi cau phu hop vai loai cay troi.

- Neén thiét ké cac tru Ia loai tru tudng dic viing chac, phi hop véi hudng cua dong chay,
mili try dang tron nhin dé giam sy tich tu cua cay troi. Khoang cach giita cac tru hay giira
tru va mé phai phu hop sao cho kha nang tich tu cay tréi duoc giam thiéu. Bong thoi cac
tru khong nén dat trong pham vi long chinh cua séng hoac néu phai dat try trong pham vi
long chinh caa song thi sé tru cau phai 14 it tru nhat c6 thé.
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- \V/6i cau tran lién hop nén thiét ké cu tric mat cau dic biét (chang han nhu san mong) dé
ngan chan hoac giam sy tich tu cac cay trdi trén cau trac khi giai doan 1i dang 1én trén ban
mat cau.

3.5. So sanh va lwa chon mot s6 phwong an phong tranh su tich tu ciy tréi

Dé Iya chon so bd mot bién phap ddi pho, kiém soat cac cdy troi, ngudi ta co thé 1ap mot
ma tran (bang 1) dé cung cap cac huéng dan trong viéc lua chon cac bién phap déi pho phu
hop véi cac loai cay troi khac nhau. Vi ma tran duoc 1ap ra s& 1am ndi bat pham vi ap dung,
uu nhuoc diém cia cac nhém bién phap déi phd khac nhau. Cac thdng tin can co trong ma
tran dé lya chon bién phap d6i ph6 dua trén chi phi xay dung va bao tri; tac dong vé mdi
truong va tinh tham my. Bién phap di pho phu hop cho tung loai cay troi duoc biéu thi bang
dau "X".

Bién phép dua ra duoc lva chon, can nhic trén 03 tiéu chi la chi phi béo tri, tinh tham
my va su tac dong dén madi truong.

Chi phi bao tri x4c dinh mirc kinh phi can bo ra dé lap dat va bao tri thiét bi. Xép hang
cho thé loai nay la chu quan va n6 dao déng trong khoang tir “Thap - L dén “Cao - H”.

Tinh thAm my ciing mang tinh chu quan dwoc xép hang tir “Mong mudn - D” cho dén
“Khoéng mong muon - U”.

Nhom Tac dong Moi truong xac dinh mic do tac dong cia bién phap ddi phd s& co dbi
V6i moi truong. Xep hang cho the loai nay cling mang tinh chu quan va n6 dao dong trong
khoang tir “Thap - L” dén “Cao - H”.

Bang 1. Ma tran lya chon bién phéap phong tranh su tich tu cay tréi & khu virc cau [4].

Dac diém cia bién phap doi phé
Phan loai vt tréi Bso tri
Dur kien . z - Tac dong
Vit tréi néi Vit lidu day phén bé Tinh thim my méi truéng
Bién phap dbi pho nguén hre
Trun Bim cat | Bim cat H=Cao U=Khéng mong muén |H=Cao
Nho bi ﬂg Lon . thé Tang d4 [M=Vita phai |A=Chap nhan duge M=V1ra phat
i o © L=Thap D—Mong mubn L=Thép
Giai phdp céng trinh
Lam léch hudng X X X H-M U L
Tudng canh dan huéng X X M A L
Céu tric cai tao séng X M A M
Tuong f:han czj_y troi X x H A H
frong song suo1
May quét cay tron X X L A L
Giai phdp Thiét ké

Tinh khéng duréi céu X X L D L
Loai try, Vi tri va
Khoang cach X X L L
Cau triac mét cau dic x X L D L
biét

3.6. Vi du ap dung cho ciu Ngoi Thia
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Theo két qua khao sat, diéu tra, thu thap cua Trung tam Ky thuat Buong b [10] vao cubi
thang 10 nam 2017 thi cay tr6i ¢ khu vuc cau chu yeu la cac cay tre c6 nguon gc 1a do tran li
dau thang 10 nam 2017 lam sat bo sdng céc bui tre ven song bi cudn vao dong chay, trdi theo
dong chinh dén khu vuc cau va tich ty tai cac tru s6 3 va sé 4 trong pham vi long séng (Hinh
5).

Két qua diéu tra, khao sat cay troi tai cau Ngoi Thia:
- Chiéu dai céc cay tre tich tu tai tru s6 3 va sb 4 tir 4m dén 12m.
- Puong kinh 16n nhat khoang 0,13m.

- Khdi cay tre tai tru s6 4 dang hinh tam giac c6 bé rong khoang 13m cao 7m; con khoi cay
tai tru so6 3 rong khoang 5m, cao 5m (Hinh 5, 11).

- Luu vuc ¢ thuong luu cau chi yéu 1a dat rirng trong.

S . 4 it AW s i o N S
Hinh 11. Hinh anh cay trdi tich tu tai tru cau va sat I6 bo séng & khu vuc cau Ngoi Thia.
Pdc diém chinh cia cau Ngoi Thia:

- So dbd cau: 4 x 35m + 24m.

- Than tru gdm hai phan: phan trén cua tru c6 bé rong 1a 1,3m cao 4,5m; phan dudi rong
1,6m cao 4m.

- Phan bé méng tru dang hinh chit nhat c6 bé rong 4m, riéng try T4 rong 8,1m (tru T4 duoc
cai tao tir mo cau M2 nam 2006 khi lam thém mét nhip 24m).

- Tru cau dang dic, miii tru cau dang nta tron c6 dudng kinh bang bé rong tru.

- Tinh khéng dudi cau 1a 0,51m (cao do muc nudc thiét ké 1a 264,38m; cao do day dam la
264,89m), vdéi tinh khong nay chi phu hop cho céac cau khdng c6 cay troi.

- Dam cau dang chit T cao 1,2m.
- Lan can cau cao 0,95m.
Bdc diém doan song:

- Poan song ¢ khu vuc cau c6 phan long song uén khude dang hinh chit S, trude nam 1989
long sﬁrng trong pham vi tr mo M1 dén tru T2, sau do6 long song d’ich chuyén dan sang
phia m6 M2, dén nam 2006 long séng trong pham vi tir tru T3 dén mo M2.

- Muc nudc thiét ké Gng véi tan suat 1%: 264,38m.
- Muc nudc li thang 10 nam 2017: 264m.
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- Muc nude khi do dac nam 2017: 258,19m.
- Bé&rong long séng: 56,55m.
- Bé&rong toan bo vé mua lii: 151,56m.

- Dja chit 16p bé mit 12 cudi da khoang mau xam vang, 13n sét va da tang, két ciu chit chg;
I6p dudi la sét pha cét lan soi cudi da khoang, mau xam vang, trang thai déo cung.

Véi dic diém séng & khu vuc cau, loai hinh cay tréi nhu trén va cac phuong an lwa chon
loai hinh phong tranh su tich tu cay trdi ¢ tru cau nhu trong bang 1 thi bién phap phong tranh
cay troi (loai vira va 1on) thich hop cho cau Ngoi Thia c6 thé 1a 03 bién phap: 1am léch hudng
cay troi, lam twong canh dan huéng, 1dp may quét cay troi ¢ thuong luu cac tru cau. CAc giai
phap nay déu it anh huong dén mai truong.

Vi bién phap 1am léch hudng cy trdi c6 kinh phi bao tri cao (H), tinh tham my rat kém
(khdng mong muon - U), anh huéng dén moi truong thap (L).

Vi bién phap lam tuong canh dan huéng c6 kinh phi bao tri vira phai (M), vé mat tham
m¥ c6 thé chap nhan dugc (A), it anh huong dén moi truong (L).

Vi bién phép lap méy quét cay trdi c6 kinh phi bao tri thap (L), vé mat tham my 1a chap
nhan dugc (A), anh hudng dén moi trueong thap (L).

Trong 03 giai phap nay thi giai phap lap may quét cay trdi 1a phd hop hon do cé kinh phi
bao tri twong doi thap. Tuy nhién day 1a mot giai phap méi chua dugc sir dung o Viét Nam
can c6 cac nghién ctu thir nghiém dé danh gia kha nang ap dung may quét cay trdi ¢ Viét
Nam sau thtr nghiém (nhu diéu kién bao tri, tic dong dén moi truong, ...).

4. KET LUAN

Hién twong cay trdi trong dong chay trén song vao mua I ¢ nudc ta la khong thé tranh
khoi. Vi vay bién phap phong tranh anh huong XaU ciia cdy troi dén cau phai dugc dat ra. Qua
két qua nghién ctru budc dau vé cay trdi, tac gia co mot so kién nghi vai céc cau thiét ké moi
nhu sau:

1) Cong tac khao sét vé cay trdi (loai cay trdi, mat do cay trdi, ngudn cung cap cay trdi)
trong dong chay phai duoc lam chi tiét, cu thé.

2) Cﬁp thiét ké du tinh khong dudi cau theo kich thudc cia cdy trdi (tinh khong tdi
thiéu hién nay quy dinh la 1m);

3) Pam bao khoang céch giita cac tru cau hoiac khoang cach giira try cau va mé 16n
hon chiéu dai cua cay troi;

4) C4c try cau khong nén dit trong pham vi 1ong chu cua séng, néu bat budc phai thiét
ke tru trong pham vi long chu thi so tru phai la it nhat co thé.

5) Ngoai ra, vdi cac cau dang khai thac & khu vuc mién ndi va trung du (dac biét la cac
cau trén duong giao théng nong thon c6 mb tryu thiét ké dang maéng néng) can tién
hanh kiém tra lai tinh khong dudi Cau khoang céch cac tru cau v6i nhau hay khoang
cach tru va md, vi tri dat tru cau néu khong dam bao céc yéu cau (nhu di kién nghi
v6i cau 1am moi) can cha dong dua ra cac bién phap phong tranh cay trdi tich tu &
khu vuc cAu.
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