
_ /. a 2 . 2

AP DUNG PHUONG PHAP DAI\{H GIA - DU BAO
sAr Lo - edr I-.{P sONc KHr Kr{Ao sAr

sONc w crAvA rHu sdN (euAN{cNAM)

I. DANH GIA BAN DINH LUONG KFIA NANc
cAr rno LoNG sONc vor

Tai phdn ha luu clc ddng sOng c6 mOt sO hinh
d6ng dac trrrng phu thu0c vdro giai doan ph6t trien
trong mOi tudng quan chat ch6 vdi chc yeu tfi dOng

lrrc ddng ch6iy vd didu kiOn dia hinh -dia chdt.
Ddng s6ng c6 the thing hodc cong. Mfc d0 cong
cfing kh6c nhau tir dang ludi lidm ddn b6n nguy€t
vi tr€n b6n nguy€t. Dong chAy c6 dd cong cdng
ldn cing d6 hinh thinh dong chay cit ngang tao

long song mdi ngin hon. DO u(in khfic ld m6t trong
c6c thdng sd n6i lOn khi nlng bo song bi ph6 huy
do d6ng nlng ddng chdy hoic tao dong chay cdt
th6ng qua doan sOng u6n cong. C6 thd n€u trinh tu
phuong ph6p d6nh gi6 dinh luong khri nang cit tao

Idng sOng mdi nhu sau :

a) Sti dung tu lieu vi€n thim. dac bict ld inh
mly bay, girii do6n su biOn drii tong sdng (dac biOt

ld duong go bd song).

b) Xlc dinh c6c doan sOng uOn khic di bi dong
chAy moi cit ngang vi chi6u dii doan sOng cit
ngang nAy. D6 u6n khfic (Kr,6) ld ty sO gila chidu
dii doan sOng vi khodng c6ch gita hai didm ddu
vd cueii ciia doan sOng d6.

c) Tinh d0 udn kh0c cua s6ng ung voi khodng
c6ch thing ndy theo phuong phdp trucn (cAc doan
s6ng duoc tinh do udn khrlc chdm l€n nhau).

d) Tr0n bieu d6 biOn thi€n dd uOn khric doc
theo s6ng, x6c dinh circ gi6 tri d0 uOn kh0c : I ) [,dn
nh{t (KLjyn,;,,) mi bd sOng khOng bi c6t x6n hoac
khOng tao long s6ng m1i : 2) 86 nhat (Ksy,,,,.,) c6
xay ra c6t tao dong chdy moi.

e) Thict lap bieu d6 bidn thien d0 udn kh[c cho
dong s6ng hi€n tai. Phdn dong sOn-r c6 d0 uOn khfic
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b6 hon KLt6,,;,, ld dn dinh, nim giiia Kut<,,1u yd

KuKn,o,lA c6 nguy co bd bi cdt x6n vio vd l6n hon
hoac blng KuKnu,,ld c6 nguy co cit tao long m6i.

Kci qui x6c dinh ldng sOng Vu Gia vi Thu Bdn
vdo c6c nlm 1965, 1988 vi 2000 cho tr1n hinh l.
PhAn tich so liOu cho thdy chidu ddi cung c6c doan
sOng cong xay ra c6t tao long m6i khoring l,3km.
D6 thi bi0n thi€n d0 uOn khic tuong fng vdi ba
nlm 1965, 1988 vA 2000 xdc dinh theo phuong
ph6p truot (tric le didm tinh hc sO sau ld dieh tinh
trudc d6 duo. c tinh tidn di rn6t khoing c6ch ndo d6,
c6 the rdt b6) vI cho tr)n hinh 2.Phin tich sd li6u
cho th{y doi voi hai s6ng niy dO uon khric KrrK,,i,=
l,l vi. K11y,,,,,, = 1,3. Nhu vAy clc doan song c6 dO

udn khtc nim giffa hai gi6 tri niy lA d€ bi cit x6n
bd vd c6t tao long song tit.

rr. DANH GrA - Du BAO Su PHAT TRrfi{ SAT
LO VA XOI MON

C6 thd khing dinh co cho ph6 hiiy bd sOng vA

van chuydn b6i ldp vat liOu trAm tich nhu sau :

- Do bi l0 ra mit sudn ddc bo sOng n€n trang
th6i fing sudt trong ddt ll trang th6i bi dong c6 loi
cho qu6 trinh sat lo ra phia s0ng ;

- Du6i t6c dong cria thay deii nhiet do - do dm

tu ngdy ndy sang ngiy kh6c, su thay ddi trang thli
6p luc nudc sOng lOn mlt dAt (do dao dOng muc
nudc sOng, kd cri do s6ng nudc) n€n dAt bo sOng

yeu ddn ;

- Thdm thuc vat bOn bo s6ng theo tung di6u
kien cu the c6 the tang dO dn dinh cila sudn bd
sOng, c6 thd tao didu kicn ph6 hriy bd s6ng dO hon,
ching han cAy c6 h€ thdng r0 nOng, tln l1 dAy nOu
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<- Hinh 1. Brin dd long - bd sOng

Vu Gia - Thu Bdn nam 1965, 1988 vd
2000 cr)ng vi tri cic mat cit tinh toen

x6i mdn

nudc l! lOn cao c6 vAn tdc l6n s€ tao
n€n don bdy ph6 huy phdn da't dudi
gOc cAy vi khi d6 xdy ra ph6 hriy sat

lo dAy chuydn ;

- Su dao dOng ciia nudc sOng ddn

ddn dao d6ng d6t ngot vi c6 gradient
thriy luc l6n ctia nudc ngdm ddi ven

bo do qu6 trinh thdm trong ddt ch4m
hon rdt nhidu qu6 trinh chuydn dong
nu6c trong ldng s6ng li m6t yeu tO

tich cuc trong sat lo bo song ;

- Nudc mua, nudc mat chAy trin
tr€n sudn bd sOng gAy x6i mon phi
hriy bo sOng ;

- Mat d{t long sOng bi x6imdn do

nrrdc chay llm sudn doc bo sdng doc
hon tao didu kiOn thuAn loi cho qu6

trinh sat lo. Cdn nhan thdy rang qu6

trinh ndy d6ng vai trd rt't khong d6ng
ke nhu thuc tocho thAy : sudn bo song
c6 ddt ydu xdy ra sat truot manh kd cd

doi vdi d0 ddc rat thoiii, dAt c6 d0 bdn

tuong doi o sudn ddc hdu nhu th6ng
drlrng khOng bi truot don thudn mi bi
t6ch ra tung khdi rdi m6i dd xap
(ching han do chdn ddng) hodc truot
hAu nhu theo mdt thing ;

- C6c khoi ddt bd s6ng bi sat 16, bi

x6i mdn ciing nhu'su x6i mon dAt long
sOng do ddng nudc li ngudn vat lieu
dd ndu dong nudc dri khe nang s€

cudn di.

Tu c6c nhAn x6t tr€n c6 the n6i

ring qu6 trinh x6i mon long bd sOng

(khong ke:qu6 trinh cit x6n bd song o
nhfing doan cong khi dong chAy lon)
d6ng vai trd khOng lon trong ph6 hriy
bd song. C6 thd hinh dung don gidn li
ndu tr€n lm bd song c6 khoi truot
rOng lm vd cao 2m thi dI tao ra 2 m''
(tren dudi 3 tdn) ddt dd xuong long

f.-
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Hinh 2. So s6nh bidn thien d0 uOn khirc sOng Vu Gia-Thu Bdn c6c nlm 1965, 1988 vd 2000

sOng. Vdi ddng chdy ldn ngudn vAt liOu ndy sE bi

vAn chuydn xudng ha luu. C6 lE cfing dfrng c6c

nguyOn nhAn vira n€u md chuong trinh phAn mdm

HEC-6 mo d dudi dAy chri y€u md hinh su vAn

chuytln vAt li€u c6t, cuOi, s6i vd tring.

Sau dly chirng ta nghi€n criu mOt sO phuong ph6p

d6nh gi6 sat 16 (denh gi6 rin dinh bd sOng vd truot),

x6i mon long bo song do ddng chdy c6 luu tric du

ldn vA vAn chuyiln vlt li€u bo rdi cria ddng chay.

1. Dinh gi6 dn dinh sudrt ddt'vd truot

a) Met trrldt c6 dang cung : thong thuong c6c

mat trudt c6 dang cung, do d6 ndu khong phdt hi€n

thdy nhfng mat yOu me ffuot c6 thd xdy ra doc

theo n6 thi viOc x6c dinh mftc dO dn dinh suon ddc

thuong dLtoc ti€n hnnh cho cic cung. Mot trong

c6c phuong ph6p duo.c fng dung rOng rdi trong dia

ky thuat dd tinh to6n d0 ein dinh cua suon ddc ld
phuong ph6p l6t cit don girin cria Bishop Il].

b) Mat trrrot ph8ng : c6 nhfing didu kiOn dlc
bict mat trud le mat phing. Trong trudng hgtp ndy

c6 thd ding so dd x6c dinh h€ so tin dinh ciia Hoek
( 1970) tl l. Cac him g6c dci Xvi him d0 cao Y phu

thuoc cdc didu kicn cu thd vd muc nudc ngdm, g6c

dti, chi6u cao suon dfic, g6c mlt trudt du kiOn, chidu

sAu khe nut.

Dd minh hoa 0ng dung chfing tOi su dung

phuong ph6p Bishop dd tinh he sO rjn dinh (Fs) cua

mOt vi tri truot 16 bd song 6 th6n Hd Nha, x6 Dai

Ddng, huyOn Dai [,oc. Tai ddy sdng u6n khfc l6n

vi dong sOng chdy s6t tinh lo 605 (dnh 1). D{t
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sudn ddc- ld s6t pha c6 dung trgng tq nhi€n yr, =
1,81 T/m', g6c ma s6t trong Q = I 1,3", d0 dinh c =
0,45 Tlm2. Kct qui tinh cho fien hinh 3. Qua ddy

c6 tht! thdy khoi truot 16 tren thuc t0 c6 kh6c doi

chrlt so vdi c6c khoi c6 cung v6i h€ sd an toin b6

hon 1. Didu niy hoAn todn phi hqp vdi thuc t0 vdi

2,5

2,oe
c

tc.9I'J D
Go

1.0 3'd

0,5'8

0,0

3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5 7,0 7,5 8,0 m

Hinh 3. Phan bri cAc cung c6 h0 s0 Fs < I

Anh l. Truot 16 6 Hi Nha - DaiDdng - Dai L.oc

Mot sd cung truqt
v6i h6 sd an toin Fs :

- DrJdng dAm mAnh :Fs < 0,87
- Dudng nhat r6ng: 0,87< Fs < 1
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l! do ln trcn suon dOc luOn tdn tai cAc khe nrit song

song v6i bd doc vd khoi truot gioi han b6i mat nftt
o ren 1c6 dO cao trOn dudi 0,5 dO cao sudn dOc) vd
phAn drrdi cria m6t trong c6c cung c6 h€ sO an todn

b6 hon I mi irng v1i ctac th6ng s0 co Iy c6 gi6 tri
b6 nhdt cho ho s6 Fs b6 nhdt.

2. Phuong phip dinh gi6 x6i ndn, vf;n chuyin
vQt ligu vi bdi tdngldngsdng

- Dlnh gi6 khri nang x6i mdn ddt d6 ldng song
qua gi6 tri vAn tdc tdi han gAy xoi mdn <i didu kiOn
thtiy luc kh6c nhau : ddi vdi tring loai d{t kh6c
nhau vAn toc trung binh tr€n thiiy truc ddng chAy
gAy x6i mon dAt d6 s€ kh6c nl1au tiy thuOc vio b1n

kinh thriy luc ddng chay l4l.

- D6nh gi6 khi nang van chuydn vi b6i l6ng
vAn liOu bo roi theo chuong trinh phdn mdm : qu6

trinh x6i mdn, vAn chuyen vi ling dong vAt li€u
trong ddng chdy c6 thd mO hinh bing chuong trinh
phAn mdm x6c dinh di chuydn bi€n long dAn HEC-
6 ctia : U.S ARVry ORPS OF ENGINEERS tryDRG
T-OCIC ENGINEERINC CENTER (D SEMND STREE'|.

DAVIS CAUFORNTA e56 lc46n. Qt6)'7 tu | l( 4 13 l.

- VAn chuydn vAt chAt lo lring vd vAt chAt mit
d6y ldng sOng : qua mO ti chuong trinh HEC-6 thi
chuong trinh chi tinh x6i mon vi bdi l6ng trung
binh cho todn bO mat cdt (didu thuong phn hoo doi
vdi cac ldng kOnh (hoac sdng) duoc thi€i ke beng
phing vI d6i xfng), c6 l€ dAy IA m6t han ch€ "co

!"' cua cic nhi lAp trinh HEC-6. Tr€n thuc t€ m[t
cit c|c ddng s0ng su6i rat phirc tap nOn tr€n cing
mOt mat cit c6 noi xAy ra x6i mdn, c6 noi tich tu...
vd sOng Thu Bdn li mOt thi du. Chring tOi dI xAy

dung chuong trinh x6c dinh vAn chuydn vAt chAt lo
lLi,ng vI vAt li€u tr€n d6y long dIn theo phuonS phep

Eistein l2l nham dlp fing nhu cdu dic trung nAy.

Trong bii niy chfing t6i khOng minh hoa tinh
toen trudt suon dOc bo song mi chi minh hoa vd

dlnh gi6 khri nang x6i mon long song do dong
chAy vI vAn chuydn hoac bdi l6ng vdt liOu long
song. Vitri minh hoa lA mir c6t l-l tai thi xI Hoi
An vi 8 mat cit tu cdu K!' [2m xu6ng ha luu
2100m (hinh l).

3. Ph6n b6'v6n tdc trung binh trdn ling mdt
cdt vi khi ndng xdi mdn

a) V6n chuydn v6t li6u mit d6y long s6ng

Co che qui trinh ndy hoin toin kh6c quA trinh
vAn chuydn vAt chdt lo Iring (nhu n€u trOn) vi trong

khi bi lOi cuOn chuydn ddng ch6ng chuydn d0ng
ffCn be mAt vat chAt khOng chuydn dOng. Phuong
trinh qua d6 c6 thd x1c dinh duoc luong vat li€u c6
kich thudc nhat dinh ciia ldp dtt diy long s6ng
duoc dong nudc van chuydn theo Einstein (1950)
nhu sau :

. l- I l/2 1 'trr: I
o"=l4l qnl p ll_ll IinlP,*\p.s-p) \eD') lL]

Trong d6 : i3 - phdn hat trong dong bi cufin c6
kich thudc nht't dinh, 16- phdn hat d6y long sOng c6
kich thudc nhat dinh, qs- kh6i luong vat liOu duoc
vAn chuyOn trong mOt don vi thdi gian trong mOt
don vi chidu r6ng ciia ldng sOng, P.s- ti trong ciia
hat vAt lieu, p - ty trong crla chdt l6ng, g - gia roc
trong trudng, D - dudng kinh hat cua phdn hat
dang nghi€n cuu.

sau :

Trong d6 : (- so hiOu chinh ciia dong chdy hfru
hiOu ddi vdi cdc kich thudc hat kh6c nhau, I/ - sd

hiOu chinh cua luc ddy 6 trang thli gita d6y long
song thriy luc gd ghd vi bing phdng, X- kich thudc
hat dOi chi€u dOi v6i l6p d6y sOng cu the, R'6 - b6n

kinh thriy lttc ctia d6y long do d0 nhlm ciia hat
hoac d0 ma s6t bd mat, S" - dQ doc duong tiing
nang dOi vdi clc didu kien ddng chAy cu thd.

Ndng d0 dOi s6nh (reference) vAt chdt lo lung
C,, c6ch mat mAt d6y Idng sdng 2D theo Einstein
x6c dinh theo cOng thfrc sau :

C.=r''InQn,, 
2DV *

Trong do c' li hAng sd c6 gi6 tri x6c dinh theo

thuc t€ bdng llll,6.
Khi d6 toc dO tting c6ng vAn chuyen vat chdt ld

Iting cria ldp dAy a = 2D trOn mit lop d6y ldng
sOng sC li :

t. .(io.za,) .l
4, = i n4 nl11 lgl --;: l+ 1' 

I

L \ 465 ) )
Tdng vAt licu (kd ci vAt chdt lo lting) c6 the x6c

dinh theo cdnc thfc sau :



| (1o2rtx) 'l

i,q, = isq el I + 1' lgl .7l* It 
lL \ "65 ) )

Qu6 trinh tinh to6n thuc hidn nhu sau :

1. Giri dinh gie tri b6n kinh thriy luc R'6

2.Tinh V'* = (gR'4S")"-t beng c6c sO liOu thuc t0
vdi giri dinh S" tA hang so doi voi tdt ci c6c ddng
chdy (ein dinh). Ncu nhu test reach mi ddng nhdt

trong mlt c6t thi Se sC bang do ddc mf,t ddng nu6c.

3. Tinh chi€u ddy phu tAng chAy phan l6p 6'=
| | ,6v M'* (don vi cua v li ..'/r).

4. Tinh gi6 tri dssl6'.

5. X6c dinh gi6 tri hO sd hiOu chinh ;r: theo dd

thi quan h9 dssl6' vdi .u thec hinh 4a (dd thi quan

h0 gita -r vA r/o.s/6')

6. Xdc dinh gi6 tri trung binh V theo cOng thitc :

/,\
' I12.27R,x I

v =5.75Vr tgl , 
: 

IIoos)
Tdng luu luong dong nu6c chay qua mat cit

dang nghiOn cuu ld tfing c6c tich ciia vAn tOc trung
binh vd dion tich cua tring l6t cit.

7. Tinh gi6 tri phs theo cOng thrlc :

vts =$-l) 't'u
RrS"

8. Chon gi6triV"*1V theo dd thi quan haV"*lV
vA r43s theo hinh 4b (dd thi quan h0 giiraV"*N vd,

Vt).
9. Tinh gil triR" r,= (V"*)2lgSe.

10. Bin kinh thuy luc cria lop long sOng ld :

Rt, = R't+R" r,. C6 thd cho n6 l) chi6u dAy ddng chdy
deii vdi c6c didu kien giri dinh nhdt dinh.

ll. X6c dinh diOn tich vi chu vi mat c6t u6t
theo s0 liOu didu tra thuc dia qua d6 biet duo. c

chidu ddy ddng chdy.

12. Luu lrrong do d6 c6 thd tinh duoc blng tich
diOn tich udt vd van 6c trung binh.

13. Kich thu6c hat cri:1, i:hiOu X ld kich thudc
hat nh6 nha't cria c6c irat tiong l6p d6y bi rinh

huong hodn toan b6i dong chi_v rdi vd cho nhu :

) .t
x = 0,77 "65 khi "oi > l,8ot'

r.v
(lop dAy s l,rq r:rnq phing)
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))
x = o,ii "65 khi "65 < l,8od'

A 

(ldp d6y song 96 ghd)

14. Xirc dinh he sO hieu chinh I theo dd thi tr€n
hinh 4c (dd thi quan h0 gifa I vd r/r.s/b').

C6 thd chia ra mOt sd nh6m hat (khoring 8) vd
kich thudc trung binh cria tung nh6m duo. c coi ld
kich thudc ddc trung. Qua ty s0 gila kich thudc
hat dac trung x6c dinh gi6 tri crja thOng sO ( theo
d6 rhi ren hinh 4d (dd thi quan h0 gita (vd, Dlx).

15. Tinh t7A vi theo d6 thi de x6c dinh @x sau

d6 tinh iBqs vi ia c6 thd tinh cho tung nh6m hat
dang d6nh gi6.

16. X6c dinh vAn tric l6ng w cria hat co kich
thudc dang xem x6t theo d6 thi hith 4e (Dd thi
quan h0 giffa w vi D).

X6c dinh gi| tri 7 = wl(0.4V*) vd tinh hai tich
phan 1r va /2.

17. CIdi cing tinh irqr. N€u R'1,,V'*, 6, d65lx,

R"r,, Rt, stage, chu vi udt, Xvd D ld ft, dien tich ld
ft2 vd van toc te ftls thi i1q1 s6 lA lbs/ft-s. Tdng luu
ludng vat ch{t d6y long sOng cho b[ng tdnlngiy
nOu nhAn iglvOi he s0 43,1.

Phuong ph6p ndy phric tap nhAt vd thudng cho

kct quri tot. Ngodi ra cdn mOt sd phuong ph6p khic
don gi6n hon, nhung ddi vdi doan, sOng dang nghiOn

criu kh0ng c6 duoc cdc df liOu cdn thiet dd tinh to6n.

Sd ldn thuc hiOn cic bu6c tinh trOn bang tich sO

b6n kinh thrly luc, sd cap nh6m hat duoc phAn ra
vd sd luong l6t cat tr€n tung mit c6t, ching han

trong kdt qui minh hoa dudi day thi sd cdp hat ld
5, so b6n kinh thiiy luc ld 8, so lat c6t tr€n trmg m5t
cit u6t li tron dudi 20.

Trinh tu thuc hion c6 the nhu sau :

- Thidt lAp mOt loat mat cit udt qua c6c mat c6t
ndy sao cho cdng gdn ph6p tuyOn vdi dong chAy

cdng tOt. Trmg mat cit ndy lai duoc chia ra nhi€u
lfi cat c6 d0 rOng x6c dinh (so l6t cit trOn ttng mf,t
cit c6 thd khAc nhau, nhung thuAn tien hon ci li
bang nhau. D0 rong c\c l6t c6t ndy tr€n tring mdt
c6t c6 thij bang nhau hoac kh6c nhau, nhung tot
hon hdt li bang nhau. Vd trong bdi b6o niy chring
vd chidu rong l6t cdt trcn ting mdt c6t gidng nhau).
Tam ding cdc kh6i ni6m cho ficn hinh 5.

- X6c dinh luu luong vAt chdt bi dong nLtoc

cuon qua tring l6t c6t cLia ttlng mat cit theo c6c
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Hinh 4. C6c d6 thi x6c dinh

cac thong so trong tinh toan

vAn chuYdn vat lieu
diy long sOng

budc dd tr€n. X6c dinh d0 ddc

thriy luc Se sao cho sai so tuYOt

doi gifa luu luong nu6c tinh

dudc Qtinh vi luu luqtng 0*'u.
b6 hon mot so endo d6 vd e b6

hon lrru luong thrrc td ra't nhidu,

ching han e = 0,001Qrr'v", tric li
l0rinr'-0rh\,"1 < e' COng doan ndY

co thd tiOn hdnh bang c6ch tinh

llp ttr buoc 2 ddn buoc 7 nou

tr€n.

- X6c dinh hi0u grfra luong
vAt chdt bi cuon trOi AQY.lisu

gifra hai lAt c6t li6n ti0P gifa
hai duong dong. TY s0 gifra

AOv.riou vi diOn tich d6Y vi
dung irong ctla ddt ciia ttrng

phAn tu ld dai luong dAY duoc

nang cao lOn haY bi bdo mdn.

b) So s6nh vAn toc trung

binh tinh to6n vd thtlc do

Mfc d0 chinh xAc cua viec

x6c dinh luu toc t4i bdt k! didm

ndo trOn mat a6t ciia song duo. c

khing dinh qua kdt qui tinh
to6n vi do luu tdc thuc dia tai

hai mf,t cit 6 sOng Tri Kh0c
(Quring Ngdi) vio nhi€u thoi

didm kh6c nhau (ll+14 th6ng

I I nam 2000). M0 hinh tinh

toln vAn chuYdn vat lieu mat

d6y long sOng theo Phuong
ph6p Einstein c6 khd nf,ng x1c

dinh lrru toc n6i chung vd luu

tdc trung binh trcn tttng thuY

truc (hodc phu mat c6t gifia hai

thriy truc). Dd do IOn tuc I i

ldn luu tOc tron hai mat c6t o xi
Tinh Son vd Tinh Dong tu
ttIXU20O0 den t4lxllz]O].
V1n tdc trOn mlt c6t Tinh Son

vdi hai muc nu6c thuc do thdP

nhdt vi cao nhdt li 3m vi 5'51

m cfrng duoc tinh to6n' So s6nh

k0t quri vAn tfic tinh to6n vd

thuc do duoc Phtin 6nh trong

bdng I vd hinh 6-7.

Chfng ta c6 thd thdY su

kh1c nhau vd vAn tOc tr€n ting
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Bdrtg I . So s5nh gid tri vin tdc tinh to6n vi thr,rc do

COt cao muc nudc tuong dOi = 3,00m Cdt cao muc nu6c tuong ddi = 5,5 | m
Tam gifta hai

thiiy truc
TAm gifra hai

thLiy truc
VAn teic

Tinh
(/ri"r,)
(m/s)

Khoring
c6ch tri

khoi diem
(m)

120
130
140
150
160

170
180
'190

200
210

220
230
240
zau
260

Do cao
d6y s6ng

(m)

Van tdc
tinh

(/ri"r,)
(m/s)

Van toc
do r/ rl

(7u,) Yfinh- YDir

(m/s)

VAn tdc
do Vr,nn- V o,

(7u')
(m/s)

70
80
90

'100

110

270
280
290
300
310

320 2,50 0,4362
330 2,70 0,3715
340 2,95 0,2865

Trung binh V,nn-Vuo

0,58 1,5970 1,50 0,0970
0,70 1,5743
0,82 1,5563 1,46 0,0962
0,86 1,5381
1 ,06 .t ,5198 1 ,48 0.0398

1,02 1,5170
0,96 1,5087 1,14
1,30 't,4753
1,40 1,4309 1,36
1,80 1,3846

1,86 1,3729 1,34 0,0329
1,58 1,3954
1,62 1,4080 1,34 0,0680
1,56 1,4041
1,72 1,3915 1,36 0,0314

1,72 1,3920
1,5s 1,4012 1,31
1,70 1,3851
1,90 1,3651 1,29
1,76 1,3641

1,86 1,3542 1,32 0,03422,00 1,3374
1,96 1,3324 1,31 0,02242,00 1,3234
2,14 1,2836 1,28 o,oo35

2,60 1,2296
2,58 1,2128 1,27 -0,0572
2,48 1,2096
2,76 1 ,17163,00 1.1173

3,22 1,0913 1,16
3,00 1 ,1050
2,98 1,1038
s,26 1,0674
3,35 1,0267 1,00

3,58 0,9809
3,78 0,9389
3,82 0,9196
3,84 0,9078 0,67
3,94 0,8866

0,80 0,8089
0,90 0,7839
1 ,15 0,7560
1 ,1 5 0,7s60
0,90 0,7701

1 ,10 0,7583
1,20 0,7248
1,50 0,6798
1,70 0,6410
1,75 0,6243

1,76 0,6238
1,70 0,6298
1,70 0,6437
1,50 0,6647
1,50 0,6735

1,53 0,6563
1,80 0,6203
1,90 0,6056
1,70 0,6139
1,85 0,5998

2,00 0,5801'r,90 0,5772
2,00 0,5655
z, tu u,cJ3J
2,30 0,4908

0,1889 70,0
80,0

0,0360 90,0
100,0

0,1101 110,0

120,0
0,1148 130,0

140,0
-0,0191 150,0

160,0

0,1038 170,0
180,0

0,0537 190,0
200,0

0,0735 210,0

220,0
-0,0198 230,0

240,0
0,0339 250,0

260,0

-0,0700 270,0
280,0

-0,0446 290,0
300,0

0,0208 310,0

320,0
0,2215 330,0

340,0
0,0766 350,0

360.0

370,0
380,0
390,0
400,0
410,0

420,0
430,0
440,0
450,0
460,0

470,0
480,0
490,0
500,0
510,0

o,62

o,72

0,66

0,61

0,66

0,52

0,59

0,60

0,64

0,58

0,65

0,61

0,47

0, 15

0,3687

0,0708

0,0911

0,0751

-0,0687

o,0267

o,2378

4,04 0,8526
4,24 0,8026
4,45 0,7566 0,40 0,3566
4,46 0,7362
4,50 0,7152

520,0 4,68
530,0
540.0

4,85
5,51

0,6691
U,JOZJ
0,2422

V'nn-Vuo
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Trung binh 0,0988



Muc nu6c
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<- Hinh 5. Sd dd mo hinh
theo phuong ph6p Einstein

I Hinh 6. Ph6n bO vAn tdc
trung binh thuc do vi tinh
to6n 6mltc6t Tinh Son
trong trudng hqp mu. c
nu6c thlp 3,0 m

50

VAn t6c trung binh
trdn thu'i tru. c (m/sec)

Tinh toSn Thrlc do

nu6c = 3,0 m
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I s,o
ooo
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1,0

0,0

thiiy tru. c, nhung v{n tdc trung binh trOn toin mit
cit khong khlc nhau li bao (duong nhi€n luu
luong chdy qua mit c6t lA nhu nhau). C6 thd n6i
doi di6u vd su kh6c bict niv nhu sau :

0 50 100 150 2OO 250 300 350 400 450 500 550 m

Hinh 7. PhAn bd van tOc trung binh thu. c do vd tinh to6n tai mat cdt Tinh Son, trudng hgp muc nrrdc 5,51 m

- Trong tinh todn drim brio thidt diOn t(ing cria
mat c6t chinh x6c tuyOt ddi ;

- Vi tri do v&n toc tren thuc t€ khong hodn toan
d0ng ld vi tri rlng v6i luu t6c trung binh ciia thuy

Muc nu6c = 5.51 m

Q3



tnrc, mac di trong qu6 trinh do chlng ta co ging
hOt khri nang d0 dat duoc didu nd1,, nhung do
nhfing didu ki€n ngoai cdnh khOng cho ph6p thtlc
hien duoc (trong khi theo chuong trinh tinh toAn

rhi d6 le vi tri chinh x6c ruy€t doi) :

- Ddng chay tren thuc to khOng phrii hodn toin
lA dong chay ph6ng, trong khi theo chuong trinh
tinh todn thi dong chay phing tuyet doi :

- Hieu sd gifia luu toc tinh vi do thuc t€ c6 gii
tri duong, c6 gil tri Am chimg to vd l!' thuy€i luu
tdc tinh toan "phi t16p" voi ly thuyei hon. vir luu
tOc do thuc td "phn hgp" voi didu ki€n thuc t€ hon

(tfc li ddng chdy khong phing. vi tri do khong

ding lA vi tri thuc su chinh x6c...) ;

- Sai sd trung binh tuyOt ddi tong trudng hqrp

muc nudc thdp b6 hcJn so vdi sai sO trong truong
hgp muc nudc cao (nhung sai so tuong doi thi
ngrroc tai), ch&ng to c6c didu ki€n kh6ch quan tao

ra rn6t sO kho khdn thao tac trong khi do (gi6 to,

dong chAy xi€i, dong chay r6i hon...).

Nhrr \/4y cO ttrd t<tring dinh vioc xlc dinh phan

bd luu toc trung binh ddn-e chay tren bdt cf mat cit
udt nAo cring hodn toin c6 the tiOn hinh duoc mOt

khi da biei luu luong dong chay. N€u cho ring vAn

tOc thttc do hoAn toin chinh x6c thi luu t6c tinh

todn cAn girim di khodng 0,9018-0,9249 ldn, he s0

nho trong truong hop dong chay b6 vi nguoc lui.

c) Kdt qu6 tinh to5n

Dc d6nh gi6 khd nang x6i .mon ddt dl bo t'i
long song tai mot vi tri nio d6 ching ta cdn xic
dinh su phAn bo vAn toc tren mat cit qua song. Vdi
vai tro l6n cila lrru tuong tao long Q71 ciia song

Thu B6n 15l trong qu1 trinh tao ldng song chfng
toi tinh cho truirng hop luu luong tao long. Mot s6

mlt cit s6ng Thu Bdn doan tu Ciao Thtiy ra ddn

2,0

1,0

E
- nn
io

6.> rn
I - |,v

;
o

.6 -z'u
O

-3,0

-4,0
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Ctia Dai dd duoc thu thAp trong qu6 trinh thuc hi€n
dc tdi. De minh hoa chring tOi tiOn hdnh x6c dinh
phAn bo luu tdc trung binh cua dong chAy tai hai

mlt cit vi tinh khii nang van chuy€n vet lieu ve
bdi t6ng theo phuong ph6p Einstein dOi vdi luu
luong tao long. Hai mdt cit niy ld:

a) Mit c5t t-t : theo hudng kinh tuy€n c6 toa

do td bdn dd dia hinh ty le l/50000 td Hoi An
(u.T.M 6640 I) rA didm bd phrii (214,4, 1756,1)
(Vinh ChAu 2, xi Duy Vinh, huyOn Duy Xuy€n) vd

diem bo tr6,i h (214,5, 1756,5) (Thanh Nam I , HOi

An). hinft B.

b) Mat c6t 5-5 : theo huong kinh tuy€h c6 toa
d0 tren td bin dd dia hinh ri Ie l/50000 rd Dai lnc
(u.T.M 6640IV) li : diem bo phrii (202,1, 1755,5)
(TAy DOng Bdn l, xd Di€n Trung, huyOn Di0n Bin)
vi didm bd ffai h Q02J5, 1155,'l) (thuoc Nhi
Kinh (2), xd Didn Phudc, huy€n Di€n Bin), hinh 9.

Mat cdt 5-5 c6 chi€u rong b6 hon hin mit cit
l-l vd tr€n cai hai mat cit ddu xay ra sat lo. Noi
suy muc nu6c tai hai mit cit nay d6i voi trudng
hop luu luong tao long ta co : tai mit c6t l-l muc
nudc 1/1-; = 0,85 m vA mit cit 5-5 muc nudc

Hs-s=3,7 I m.

Bln kinh thriy luc R ring voi luu luong tao long

Q12cia mlt c6t 5-5 ld xdp xi 4.0m v) mdt cit 1-l

ld =3.0 m vd tOc dO trung binh gidi han khOn-t gtiy

x6idOi voi 2 mdt c6t nriy cho trong bdng 2.

Hai bd vi cd d6y long sOng trOn khu vuc

nghidn cfru co dat thudc loai 6 c[t y6u. hoac s6t

mdm, hof,c ddt bin, tirc lA bi x6i mon boi vAn tOc

dong chay trung binh trong khoing 0,53+0'73
m/sec. VAn tOc niy c6 trcn hAu hci mit c6t uot, chi
tru phdn bo c6-cOt nudc trcn drrdi 0,5m. Nhu vay

ung voi lrru luong tao long vi bd sOng cua hai vi
tri niy ddu c6 the bi x6i mon do ddng chay. Nhung

Hhh B.

Phan bo
vAn tOc

trung binh
cua dong
chay 0ng
v6i luu

luong tao
ldng tai

mat c6t l- I

Muc nu6c rrng v6i lttu h-rong Q1

Vdn tdc trung b)nh
tren thu!,truc (m/sec)
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Bdng 2. Tdc d9 trung binh gi6i han crla ddng nu6c
khong gAy x6i mdn dal d5 doi v6i mit c5t 1-l vir s-s

O 100 200 300 400 500 600 700 800 900 m

Hinh 9. Phen bO vAn toc trung binh cua dong chay fng vdi lrtu lLrong tao long tai mat c6t 5-5

TCic d0 (rn/s)
L.oaidat

Mar cir l- |

0,736+0,842
t,052

0,736+0,842
1,052

1,157 +l .262
0,136

1,262+1,413
1,578+ 1,894

0.526

Mat c6t 5-5

A cirt y€u

A crit chat

A s6t nhe (dang

hoing thri)

A s6t trung binh
A s6t chat
S6t mdm
S6t binh thucrnr
Set chlt
D' bun

0,763+0,872
1,091

0,163+0.812
1,09 |

I ,200+l,309
0,163

| ,309+1,521
I.636+ I .963

0,545

16 rAng chfing c6 thc bi x6i mon manh hon vio
mua l0 vA dong chAy manh hon luu luong tao long
nhidu lAn.

1. Vdn chuy6n vi bdi ldng vit li6u ldng s6ng

Con vd ven chuydn vAt li€u mat dey long sOng

tuong irng vdi luu lu<rng tao ldng niy o hai mit cit
khong lon vi nO'u luu luong niy chAy ci 365 ngAy

trong nam thi khoi ludng vat liOu duoc chuyen ttii
quamlrcit t-t le I81,23T vimatcit 5-5\i42,217
(bdng 3). tfc li b6 hon nhidu tdng luong vat chAt

duoc chul,dn tdi o trang th6i lo lring.

Mat cit l-l : dO doc thuy luc I =7.601928x10-5,
Griy = 0,51295 T/n-enY.

Mat c6t 5-5 : dO doc thuy luc 1 = 4.59833x l0 s.

Griu = 0,1 I2894 T/n-tiy.

Nhtl vAy luu luong tao ldng d6ng vai tro chti

yeu trong vAn chuyen v0t chdt bun c1t lo lung, mi
khong phii vAt li6u thO hon trOn dly long sOng. Vi
c6 the k0t luAn so b6, luu lrrcrng vio mia mua l6n

h<yn luu luong tao ldng nAy d6ng vai tro chinh
trong van chuy€h vA[ lieu dAy long sOng vdi bing
chfrng thuc t0 li hai b€n b<v sOng bi sat lo manh vd

c1c vAt li€u niy hAu hct bi cu6n trOi di.

Theo kei qui ctia HEC-6 thi long sAu tai clc mdt

cit duo.c drinh giA bi bio mon vi kh6i luong virr
chuyen vAt li€u c6t qua chfing trong I ngriy rlng vdi

luu luong l9l8 m3/sec v) 5000 *t/r". nhu sau :

M+r
J.

cat

Khodng
c6ch tu
rnlt cdt

2-2 (m)

Luctng vat
licu tii

qua
(T/ng)

33859
49149
58218
68229
79808
92348
91919

405

Thay d6i Mqc
dAy sOng nuoc

(ri) (ti)

Luu luong = t9l8 nt'lsec (lnt ltoug tao ldng)

8-8 2 100 -0,12 12,92 18943

1-7 t415 -0,t2 12,58 31401

6-6 1212 -0,08 12.39 36385
5-5 9r3 -0,13 12.t6 45064
4-4 850 -0,r4 11,12 55912
3-3 350 -0,l4 I I,l9 67 t82
2-2 0 -0,07 10,83 694'71

8-8
1 -',7

6-6

4-4
J-J
11

Luu lntng = 5000n[' lsec

2 r00 -0,26 19,47

t475 -0,26 18,82

t2t2 -0,20 18,49

913 -0,27 18,01

850 -0,2ti t'7,o2
350 -0,2U 1 5,8 I

0 -0,20 t4,16

Muc nu6c fng v6i
lw lr.long Q1

Vdn t6c trung bitih
tr6n thu!'truc (misec)



Bdng 3. KGi qui tinh to6n v6n chuydn vQt ti6u diy tdng s6ng tr6n mit cit 1-l vA 5-5

Toa do tem
gi[a 2 thriy
truc X(m)

COt cao d6y sOng Chidu rOng mit
giua 2 thuy truc cit gifa 2 thtiy

Y(m) truc (m)

VAn t6c fe LTj,luTg vAr licu Luu h.rong var tieu

i;i;..) 
- ('t'lnsltm rdng) gifa 2 thuv truc

(T/ng)

90,0

125.0

l75,0
))5 0

275,0

??5 0

375,O
4)\ O

415,A
5?5 0

\/\il

605,0

7)) \
1tt ) 1

360,0

390,0

425,0

450,0
475,0

5 15,0

590,0

685,0

735.0

Mdt cit 1-I
0,43
- t.:J
-2.83

-3,00
_) 1A

-) 5q

-2,40
-2,t6
-1 9'7

- 1,89

-0,60

0,80

Mdt cdt 5-5
- I 5R

-) )5
-) 01

-1.71

-1,t6
-0.41

0,39

0,86

r,39

3.11

0,5646
|.1012
|,4789
t,5t64
1,4103

|,4255
1,3842

t,3295
I,285 r

|,2661
0,9240

o )o)4

1,4034

1,494

1,4975

1.41t]
|,4221

|,3411
|.2353
r,0939
l,0l l6
0,9l l3

0.2723

0,000000

0,000005

0,002309

0,003794

0,002052

0,00 r086
0,000583

0,000241

0,000r I r

0,000078

0,000000

0,000000

0,000000
0,000250
0,1 15450

0. r 89700

0, r 02600

0,054300
0,029 r50
0,0 r 2050

0,005550

0,003900
0,000000

0,000000
0,5 r2950

0,008808

0.0t9962
0,021914
0,038972
0,0r4r05

0,002535
0,000523

0,000064
0,000010
0,000000

0,000000
0.t t2894

20,0

50,0

50,0
50,0
50,0

50,0
50,0

50,0
s0,0
50,0

50,0

30,0
7'6itg luong yiit li|u t,dtr chuydn tr€n nrit ddt ('I'dn)

?50
r 5,0

20.0

40,0
30,0

20.o
30,0

50,0

100,0

90,0

10.0

0,000352

0,00 r33 l

0,00 r396

0,000974

0,000470

0,000r 27
0,0000 r7

0,00000r

0,000000

0,000000

0,000000
T6:ng lLrortg vdt li€u tdn chuydn lr€n ntdt ddv- (Tdh)

III. DIJ BAO TRUOT LO VA XOI MON
LONG SONG

Ket quri khdo slt cho thdy que trinh rruot to bd
sOng theo co chO truot xay ra tr6n 25olo chidu dAi
s6ng. Phdn con lai khOng bi truot lo nho m6t so
yeu to nhu bd sOn,t duoc ke d6, bo sOng c6 rem
tich D0 Tf bd roi mong ndm tr€n d6 gOc, hoac
ddng chAy khong dil l6n dd cuein vAt liOu truot lo di
vi tao nOn bo sOng thodi hon. Tru doan thuon_r luu
s6ng Thu B6n tu Ciao Thriy tro len, bo song Vu
Gra vd s6ng Thu B6n tu Giao Thriy ddn Cria Dai
hi€n tai vA tuong lai sE cdn bi trudt Io vd x6i mon.

406

Dua vio kci qui khiio s6t thuc dia, d0 uon khirc,
didu kien dia chAt cOng rrinh, thLiy d6ng luc dong
sOng... d[ xAy dung so d6 du biro truot lo, cir rao
long sOng mdi vI bdi lap (hinh l0).

rf,r lu4N vn KrfN NGHr

Qua c6c kei quri thio luAn 6 trcn c6 the rfit ra
m6t s6 nhan x6t k01 luAn vd m6t sO vdn dd rn0i
trudng chinh cua tinh Quring Nam nhu sau :

Sat f d bd sOng xdy ra manh, tr1n 29a/o chi6u dli
bo sOng, gay inh hudng trdm trong d€n sin xuAr vi)
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sinh sdng cria nhan dAn (chua kd dcn lfr lut vdo
mua mua). Sat 16 vd 16 d{r d,e sudn nrii cfing xdiy ra
manh trOn m6t sd tuyeh duong giao th6ng, mOt sO

khu dAn sinh vi canh t6c nOng lAm nghiOp dd, c6
the gay thiOt hai khOng nhtng vd kinh t€ mi ci vd
tinh mang ngudi dAn.

Bd sOng, cua bidn chiu t6c dOng cria rdt nhidu
ydu tO gAy nOn mdt tin dinh. TrOn nhidu khu vuc
ct'u tao ti ddt ydu (s6t pha) dc bi x6i mdn do dong
mdt vd sat trudt lo du6i t6c dOng ciia nudc mdt,
nu6c ngdm... : bo s6ng - bd cria bi0n cdu tao ti ddt
loai s6t, thudng c6 didu kiOn hinh thinh c6c khe
nft tech giln song song vdi bd s6ng tao didu kiOn
thric daiy c6c qu6 trinh truor sar 16 vi x6i mdn. Tinh
chdt co lj, (dac bicr ld khri nang kh6ng c6t) dudi t6c
dOng cria cdc qu1 trinh phong h6a gid,m dAn vd c6
the'n6i mdnh liOt theo rhdi gian (nhdt ld sau tung
mua l0 vd c6c dcn tridu cuong) lim suon dejc bi
trucn lo o nhtng didu kiOn thuAn loi. Dong sOng Vu
Cia vd Thu Bdn c6 toc d6 dong chdy lon nhdt vdo
mia 1fi, ldm x6i mdn ddt da bo sOng, cuOn di vi
huy hoai manh nhtng doan bd s6ng cdu tao tu d{t
yOu vi c6 dO ddc ldn. Thuc t0 ld vio c6c mia hi lut
ddng sOng cucin theo rdt nhidu c6t vA bdi tOn hai
bOn bo sOng. Su dao d6ng ciia muc nudc vi su x6i
mon phdn bo s6ng dudi mat nudc tao didu ki€n
hinh thdnh truot 16 do suon doc trd nen c6 do ddc
l6n hon cf,ng nhu c6c di6u kicn bi€n drii bdt toi cria
muc nu6c ngdm ; suon dOc bd sOng thuong bi
ddng nudc mua chdy tr).n qua gay x6i mon chia c6t
manh cfing l) qu6 trinh gAy hriy hoai bd sOng
tuong doi quy m0 daii vdi c6c khu vuc ddt yeu.

Til day ching tOi c6 nhflng kich nghi : ti€n
hAnh d6nh gi6 chi ti€i hi6n rrang sar lo bd sOng -
cria bien, x6c dinh c6c nguyOn nhAn vd c6c didu
ki€n thic d6iy qu6 trinh sat 16 vd du b6o khri nang
ph6t triOn cria chfing. Tr6n co so aO ad ra nhfng
bi€n ph6p cOng trinh don gidLn phn hqp khii ndng
kinh t0 vi luc luong lao d6ng dia phuong nhim
han chO qu6 trinh ndy. Day c0ng li co so khoa hoc
cho vi6c quy hoach sti dung dAt, dic bi0t td trong
quy hoach vd xAy drng h+ tdng co so.
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SUMMARY

Application of the methods of analysis,
prediction of river erosion-deposition and river's

bank stability in the observation of Vu Gia
and Thu Bon rivers (Quang Nam)

In this paper the authors have carried out the
research on the reasons and mechanisms of the
river bank destruction and the erosion-
sedimentation by the water flow, the methods of
quality evaluation of those processes and the
possibility of the river flow change into the
agricultural or population lands. Based on these
results the prediction of the future river bank
destruction and the proposal of methods to
eliminate or decrease the negative effects of these
processes had been recommended. Such methods
should be the most economical that seem to oe
suitable to the local rural low economic areas. That
would be an important point in the preservation of
limited land resource and in the protection of
houses, bridges, roads etc.., from these processes.
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