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th ng ithh_yy Iflii’ n, n- L[m®dTm chav st hg tme:
Ctng tr3nh th8o rblt phong ph¥% Vvl@ tch W ulam
tamnhi Qu c¢c_., a cB8b” " nkhogulnc/) T nhliongtchng trth Kk J]
th8o, b, phdn quan tr ng v~ t n nhiQu c
th€e ngvVhlidbli®€@. ¢ u c8§cvadWogt nend  tchhy cl ci

n- nh33xm cli thi n t3nh h3nh | "m vi ¢ c_
chJ] Tnhbh€lagd, ng chl[y qua n- t.i c8c c!
| © nh_ng vbin LQ khoa h  ¢c |l u!n mawmg tt2mh
ti_ n cao.

nHic tr€eng vQ n i tiflp, ti°u ntng °~ ht
Trong c¢c8c nghi°vactng wvOQ3Imk ti hlyktng t h?3
l iQn v. i bdc th_t |~ m t kheangUmh ehphé
c8c quy lwudt d,ng chly sau c¢cltng tr?3nh, r
nhly, . ng d, ng ch¥»ng LW ti°u hao nktng | ¢

Cho LJ/mcnanyghi °n c¢c. u vQ n' i va(lip) shdc
th, pwvaxrhg Qu cao bdc nh, , L- | " bdc n<e c

"ng th8o Heoy bbMa irfd® ombng (ipbStehg t1 pm3Inagu
cég - ¢ hblhivdc hi Qu c ato€hbndic, (BPKQ,260,35),L - dlidn g
ni tiJlp chly mHt °h dHg(iijtbtdtch 6§y cH hslt 1 hm
vichi Qu caonthdc(RHMOtAF bins§c HHAP lhatx &y n
L dp(v)t rii digdég - ¢ | hhe268°vac hi Qu caql bdi@nigbln’ i
tiphgngxa Ldp tr " n
M t hhnbi ctinJpt L€evci qihehddi t ®BIco6gdron g,
hblt hhzbtwvac hi Qu cao bdc,blad tnd €ehnig i WAp !l h.n
L 8iyn g @ poay sau ctng tr3nh th8o c¢c- bdc th,
Dongc hpy i ti Jjp iH. 8iyn dp@xpaysnki b dE&ot but n n:
h3nh ph, u theo ph€ehng (Hinha2 Do x utdio,ncgh il Qud n
1



n"y d,ng n’" i itliSypgBpodysa’'up bkt gt hi, tt &t | ~
chl'y ph_u.

Hi " n nay, c¢- nhiQu c'ngkhthaght&bclydm
tr2 x©y d. ng tYi khu v, c¢c svY¥am@®nc L m c hble
L0 t t ctithddhgEhdg e nfhpBnBlIM @ t hu, ¢ h” ch
M ng,t Hory nli ,tn” rKtheN@BhH” IAnXu ®m 'ynhlui, cn tHY i
t " nh Thanh H- a

Ch2nh v3® vdy, LQ t"i ludn &n ANghi °n
dongn " it i J]p ihL 8iyn h Bpoaymtlu bHdo BB | "m m r
hi Wu bi MthlTwQ@miti®i Qu ki nvalhRar hentgh trhh y L, n
ch bfa d, ng,gc-hpl ybhpfinn puhong ph¥n @inin°tchg cc & J
nghi m ivQiJp d,ng nghlbye mHtho tr® nthhit o§ nl Tn
vat i °u ntng ° hY | €©u ctng tr3nh ths8o.

2.M, ¢ Ih@ghh °n c¢c_ u

Nghi°tbi Quuki nv 'h3mlhtldsht m®@ng t hhy blCnng
c.dang ch[¥2ph, th€© ¢ h3nh h ¢ cT8c ILKh M ublo ¢
h3nh thcbluklBWcph&t tsidd hgv ¢t h Eapcopginmninthao.

3N, i dung nghi °n ¢ u

+ Nghi°n ¢_u th, ¢ nogxhi In ,t r°mMOmMt 2hc3hn |
nghi m;

+S chuywdUithgi ¢8dlp c.a d, ng chr[yl
a/P=0,14+0,46vagéch kit 25°+51°;

+ni Qu ki = nd hndgn hc htFhy” nphh | u ;

+M t Lslc tr€eng dhhgh chTkeg2 cehh atuh €, céc klhu® n h
xo08y theo wphehggldng d,ng chly;

+ C8c LHc titengt nQn@bl®§y g ch;[y ph, u

+C8c LHc tremgl €idanghaanrytmh, u

+Quy tr3nh t2knnt tcobBub VBl doch Stehh'stndnhgv e hT g

p h  sau cong trinh thao.
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4Ph9m vi nghi®°n c¢_u

Dongc hpy i ti Jp hl §iynhy Bgoan(ébhge h py . lug ¢
nghi°n ehdmtwongi_.i hdn sau

+ B"i to&§d,pollohgly khing LQu bign L i

+ D, ng chly 1t do kh®*ng LiQu tilJJt qua

+ S’ FFr=1036-d,8

+ Bdc thghi Qu dao lbdc t haPDd046v. i chi

+Bdc t hl it cangld %Y4n g | (khéng cotrdnjrg - ¢ dHRBES1O,
L'" nh mi ih hmbltm tchBipe, ¢ h4d | €u.

5Ph€hng ph8p nghi°n c¢_u

Ph€hngnpghBplhe8pudrongg | wdnm §n

+ni Qu tr a, pho©n t2ch hi “nmht rnYnig,d upnhg® nv
nghi °n c¢_ u

+Th2 nghi m tr2nsmtdhAghphRebhngTph&p ql
v’ m! hs3lnthg hvid’tn kcBcu b mly e§c heénh hl cng LH
| ¢ hdcng.ahly ph_ u.

+Ph©n t 2ch: tnhg. @rhgBhyn°gB pchk8ipngham LW x §.
chuthiz n@gmhemng ph8&p ph©n t2ch khl'ng th,
th ¢ nghi m;

+Ph©n t2ch s’ :$i dyntghc&cnghiFnmmQm chu:
li u th ¢ nghi m nhlmsthilhijtum dp2cBg quar

6.KJt qul LYt L€ ¢

+ Ph©n t2ch th, ¢ trYng hi ' n nay c¢c, a Vv

+ X8c L nh L<€cg&c sudlic gtuiyync iy stau Ibdc

aP=0,14+0,46 ml i lyddh EC2E°+6;,
+X8c L nh si@ cd  LnhgYaglhEuix uhbikrd hingnchly p
+ X8clLe€mnhlLblc th€gagg | d rmg cphk[wm g m

k2ch the ¢ tWephagm@ mgalhngnge, a t&€olL88ka x
| n,nhmbltc L, ti°u hao nktng | € ng:;



+XO©y d€n@gcdquan h’ th, cl €wughtimce WQ pghcC
ntng |1 € ng, LiQud rkg mhfhg;nh th" nh c, a
+ nQLxeNgsity tr3nh t2m3hnht ot§8n cl | kal]\phaic biu

sinh v “"n L nh d,ng chl[y ph_u sau c¢clng
7.C8c ly-mgm i <c¢c_,a ludn §8n
Quat h., ¢ nghi mvdtr °lbhllmg phRhng ph&p phcC
hi " n Ui, LTm bFe thutlL® cdsBcl kdnh §ol r

(W)X©y d€encg§c clngnghi cmth8§c L wmh gi. i
hdn idi@h, a ¢, t n<€ ¢ hy | €eul fiwgBHaaywd , md i Qu

cao n€ ... wa mMgnty n" i ti/Jpmhi nhibf pc shaliit, btdc
Ln® 51

2nQ xWwehé nh dUng v° k2ch th€e ¢ ‘cnpa b
L " ohJ L, n’ i (tiiLBpn h@poayhapw bndd t h_ t .

R)Thi Jt | dp L€ ¢ quyk jgtridnihu i Bitn ht 4@ §ch,
h. n h'ip8ipmytdpoayy © x8c L  nh c8&c LHc tr€ng
h. n h>p sau bdc th_t

8.h nghoa JYWhbachtit, n

h nghoa :kihdma «Bdc¢ mvasn§ nghtnng c8c hi Wu bi
nhly mHt dodgeble T 9 i pth Ul 1 €u c,vQg Lt Qunikit m§ d
vacg8c LHc treng thgcyalLnang | . c h ¢ ch bf[n

Ludni 8g tE"m phong ph¥% hhn dg §ig k/Mhtl yqg wp]
t. ng b€ ¢ g-p phfn ho"ntodn nehti howHmL m
dongchffyh4d | €@uth&@m* ng tr 3 nh

h nghoa:Thyxc8§¢i KnQu ki wvac é nhHathtbn[Em g
c.ddingc hTy ,Ilplhdru §n L€ cxh§ cs L " knhhohai Jkt/] tkb/@ EVu
th,t c- chi Qag- -ccaohmhminfoncmoagd Yddngc h phu untr
cho hd I ©u ctng tr3nh, tYo thhkROya dc mgn

n©ng cblp, s a ch_athhavdn h” " nh c¢c8c clng tr



CHhYNGT1TNG QUARACWNGHI aN C U NTlIl a0l NIPNG

11.Kh&i ni mecbungly@tm®u nidlg ° hY | €u c?

111N ac nhdy
N€ ¢ nhly | ° s thmo mphedniy gl ool v t . I
deph©n gi ., i tréa@am@n Lgi si©u n- |~ s, c huy Wn
th8i chly xi/Jt sMNMaouyy tm Yo@eshi2d@f mchly °m
Hi - b€ md& c

th€g gHp ° h{Y @ I _%._

thaol = hi " n t @iml s
3 T s - -7 . "

c.a qus§ tr?3nhi by /{:_ D - T

°m. Vi ¢ ngHhiH v - e

t r €ng cc, al HnHych o - ': — p p—

trong vi ¢ thi '

cong trinfthéa Hinh1.1lN€ ¢ nhf[y ho" .

N€ ¢ nhl[y L« nhdn L€ ¢ s, guan tOm ngd
vangpd Nk, mg trtm ntm qua baphmEehmigi @i 8§88 &k ¢

Hinh1.1t hW K¢ kihW[a n€ cnghEgalyDL/Jn L€
b i L, so©uival, @uw tc he y& rhijnA¥ , khi sn"Rroude& O

6j CE ptdi v tr?2 kawnl e enadyhgychly x
Xa dfn vQ dpngriaZJthUb’'l ©@ug§o L., ngvaanlnthhib®n M+
vingv@®°mh2a bw@khititg kh&y cn€ ¢ @ hififhthath[y n
m t v%»ng xo08y cu, n. V%ng n€ ¢ X008y cu,n
d, ng xo08&y Xa , mhn n_ adyv®g pthBRy htUFi<BmuX n °r
b>t kh2 L€ ¢ tho§t ra ngoXix)vavhi Qu2dki]t r
nhdgi § j=xixi. L

Khi nghi°n ¢ 8cvoQBrerQqmaRpyti®m gquan
tr3nh chuyWn L i t_. trUng nh€isathly xi ]Jt

+ nHc tr<€eng hs3nhcWiUQuw «a @, ocEh(HQenehd yi
al, 1990;Hager, 1989Pavlov, 1987; Peterka, 1958);



+D, ng chly cu, n svanlg” chmoplvfn §Heges u bltc
1992;Long, et al, 1990

+MUcth ng8§p ., fuwbidvaph §tcst ngwWh4 | €u(vanova n €,
and lvanova2015 Ivanov, 2004%;

+D, ng chl[y hai pha do cu’  n(Skladnev0195k;h? ng
Levy, 1965);

+X6imonl , ngdad Xmh 8t tr i Who 'cr8gc Tp€);, Ain ,x 0BYy1 2

+Ti °u hao ntng b€okrmg n mkh o B [Haget, mo n
1992; Peterka, 19%8

+ N€ ¢ nhl[y trong c§ct rL° muk (Wikhalevek bd ° n
Ho " ng ,T9%6;Rajaratnam1967), kenhm’ r  nlgodfaq Vin )Qul,
k°nh m rtthg DTht ©~§ Hagend SinnigerAd8y,:trén kénh
nham...

+Vacho c¢c8c ct! nlggVvtm 3 Néds 2012a,t26M2015h Tr f n
Qu ¢ Tvaes 20@yHager,1989.

1.12NXi ti Ap € huy | u c¢ctng tr3nh ths8go

S, n'i tif]lp c,a d,ngh&dh [y nHtidQudéelrcg
ddng n" i tiJJp khl'!ng qua m¥ kce€emhlfynnhibnlL]
gi EiEhay I, s©u d,ng ch[YEnEkE, 8 hhn L, 6 sO

H3nh th_ ¢ n"i tiJJp ° L©y ch-°myfith_ry- il
ch. khinygnph{h ¢t " cBc clng tr3nh n’" i tilJ]g

Thing th€ ng, n' i ti/JB EI'hths3néu tcht ncg |
hfu nh€ thtng qua n€e ¢ nhl[y. C8c h3nh ¢t
h3nh th nh n€enptcinhl fppeabl[iglrnngw i n<€ ¢ nh
chmyut , gdin | i Qn ngoi i nfaccnpnhlyg:- mhth; ng dYi

qua n€ &€& mhiytnflp qudgudy ng @Ghmm E€F Phd'm c
Ng ¢ QulNgw®wy oBbVvVtn) Mo, 2001

N i timhmwt chlTfynhi Qu tr4dng th8i chuyWn
k/Jt bedblut h, t v~ #hic ol Qu hdao €uldcn t ®hmn hi
n" i dt in§p La xo8&ly" sa8c Lrdghite°rri ncRajanetal 8™ n t

6



Rajan& Shivashaakara Ragl980;Peterka, 1998. Khi c¢chi Qu cao bdc

g-c¢c hblt °%mm mMHEn c2%h Y | €u ngdp mii hblit kh
sinh ra d,ng xo08y cu,n °~ bQ mHt v~° s-ng
h. v. i yd.‘ngmHobohghahh8 yoay(Hinh12 , I C- n" i ti gp d

p h _ Nanjifig Hydraulic Research Institute, 1935

Hinh12.H3 nh d4ng d, ng c h [[NanjmgHydmaulis Regearbhd ¢t h
Institute, 1989

1.1.3.Ti °u nktng etrinhthdol _ u c! ng
D, ng chly sau,xkhingghdl Ll&u tcrr"mtng | €

H

c- gili ph8p ti°u hao h_ u hi u ths s€& g

o

cong trinh.

Cilng tr3nh ti°u ntng xlI@y gdih[Rugnh phng pi, ¢t |
h3nh th. ¢ me€ic-tnmppoxig/]tmwamamxd yl Gia hi u
ntng cao trong t_ng tr<€ ng h' npg xn-hizm "L [er
saucong trinhpph 8 h_, y (NMguwy, vt n Cu;®Pdlwm’ Ngs c BC
20Bb;Nguy. n Vin). Mo, 2001

D,ng chfgtnghdrPe€h th8o tdcach guc k ith bIWm, c
| > i: nhe

+ L€eu phe®nl bn, khtng LQu tr°n mHt c dt

+Kholng | "move, « ho¥ hlaQu L~ |

+ MUch L vamUeHnlLs$imlglt 8¢, ng chly x[y ra

+Xublt hi " n d,ng chl[y ngo3n ngo o, d,n

5



Nh.ng LHc LiWm tr°n gili th2ch v3 sao

t€ ng x-i c¢c_,c b,, mi m,n, xO©m gh c&8UDOb «
ctng tr3nh thg8o | " m t c¢cing vi ¢ quan tr
C&c hTnhith nktng th<€ hndg |6 cc 18pg d, rrégn
+ Ti°u ntogbnpH-imQn xa i)y mii phun t do

+ Ti°u (@umg | L ®yn wrgvdn Eh W tnihTw rt8y

+ Ti °u (@mg | N van €, d drchtyh, mHt ); mHt L

+Vac§c h3nh th_ ¢ tinhu€ ntkindgu nloHdp g iu't i ° k
ntng

Nguy°n | T c¢ch bln c,lAana§c | 4 migettthn. t i ¢ i
bung n, i Im& cs §ttRfhgo Hkc8a br  n Fch tk&rt ntgh &d :
L nwagph€hng ngang.

Cg8c h®nh th,c ti°u ntng c- | i°n quan
h3nh th_ ¢ L- C - thW chuyWn h-a | Xn nhau.

1.2.C8c ph€ehng ph8pthghitnc hYd | €u clng tr3

Vbint h@ | ¢, cll!Hg tirBtHht 'ew 11", an, t v bIn
vi c¢%ng | T th¥%. N- L«, Lang v° s& thu ht
m,c L2ch t3m hiWu ¢8a,  lHbUnge€nhh8Vv Qdhhugh c
nay, c- c8c phe®hnd, pa®Nghsawm [€uc blng th,
c u bng gili t2ch (gili e 2xzchg 108 mMgdhi
thuy/JtNghi °n c¢c. u b=3ungdmBtoanmNg hid°nrh &Ganu tb 3
th ¢ &Kt  m> p gi.a nghi°n c¢c_.u b=xng th c

1.21.Ph_ _ng ph8p nghi°n cou b"ng thyxc nghi

Nghi°n ¢.u b3ung th ¢ nghi m |~ ti/Jln h
V. i t'hhin® trmh,c t ffethhgottBel L Hedtc8gc LYi 1| -
(Nguy. n CIfnh CPhmUm Ng,c2)QuéhoRDO0OBa LUYc 1t C
Ph€hng ph8p nghi°n ¢c.u n"y c¢- <©u LiWm I
sinh L ng v' kJt gqud&ctla mh ¢ ccthaggt oyl
h3nh vdt |IT |7 nhtimg pch,§tt thic nh gktc ni Hic o2



hi " n t€ ng t. nhi°n v”" d,ng chlw. m- rc hro
phUne §wci the fhg xa triémmgk hhngd ncmd ph®p Lo L
td9i hi n tr<€ ng.

C%ng v.,i s. ph8&8t triWn c,a ctng ngh'
v® k: thudt s° L« giwp cho clng t&c Lo |
L9 | € n dSumdid, 3. kan@amd C.T. Hsu, 2003).r ong nh_ ng nt
L©y, c¢c8c¢c nghi°n ¢ u th ¢ nghi m th€ ng |
| geBL v, i LHc tr€eng r i c.a d,ng chfly, c 8§
b vdnltcc(W8B8pS. anl@dRajoanrgatnnhammgN Li Qu K
bi°n L a h3nh Lhn giln, th€ ng trong tr ¥

C8&c ctng th ¢ th, ¢ nghi m L<€a ra ch’
th._ ¢c ctng tr3nh, trdng t h§gi c6fy o'ngs8C|
th ¢ nghi m cho biJJt c8c LHc tr€eng h3nh

1.22Ph_ _ng ph8p nghi®°n cou b" ng gidi t2zch

Ph€hng ph8p nghi°n ¢, u LHc tr€eng thu
t . h' ph€hng tr3nhvRdynalhds chabit dhinQu nlh
v.i vi ¢ b, qua c¢c8c s hing b®, b=3ung c§
d., ng chly thu L€ ¢ ph€hng tr3nh t2ch p
ph€hng tr3nh nktng | € ng.

Trong LiQu &kh BbhbignlHi, avhe c8c gi [ t

qua vdn t ¢ theo ph€ehng L _ng), §8p sublt
(nh/un I'T t€ ng hoHc L, nh&m LQu) v~  <c8§c
nghi®°n c¢_u, ciclhi pphhe@hntdh ut rg3eThc tt § ¢ h b h Whlc
c8c LHc tr€eng thu’ L ng | . ¢c h(¢#lotpa Td€ nA
2012)

H€ ng nghi°n ¢.u n"y ch” 8p d_,ng cho
cho ph®p m3tmt h$ti” nggi tihwW, khi nghi°n c¢_ u
nhau | °n d,ng chklhy ht Iceduii' @u nke’ mh @, ii° n
ph_ ¢ tUp.



1.23Ph_. _ng ph8p nghi°n cou b ng m! h3nh s

B°n cUYnh c8c ph€ehng ph8p mlghh™yn ‘c_ tur
nay, v i S . phg8§t tctWg mhh m&yctanh, k ®0 t
clng ¢c- nh_ng b€ ¢ tifln v€ t bdc v~ tr°

c8c ng"nh c¢ch h ¢ n-i chung v 'nhcH hhu c Lc b
hc L« ra L i, cho ph®p pho©n t2ch L Hc 't
xublt ph&t t. c¢c8c h ph€ehng tr3nh vi phor
chblt 1, ng. N- tYo b€ c¢c phs8t trviQunt hmainh

|l ¢ h ¢ d,ng chTly.

Ngaynayp h<€€hng ph8&8p s8clLphEhonQu tédhnih_ tyi Jn
| ccho mhii Qu o8 n tnrhoth gBD kblaw $clenced tnc, 2012Fluend,
MI KE, Telemac, .. mttcphhing LF&@cwn 8 Oc LB« it h.
L€s¢ d, ng LW ph©n t2ch t<€hng t&§c th, vy |
L'hn xo08y v~ La xo8y. NherdgnlW:-c k/it" iqudi |

vdt | T LW hi u ch” nh éumhyititvm Qi 8 ht hritn hh 3m
3D ng” "y nay clng | ° m t vbh® LQgtv@a&n nhi &th
tr€ nignCLhnpvaihgayl « | "m cho m! ph, ng to&n
kinh tJ so v.. i mt h3nh vdt IT1

M2 h3nh to8&n h ¢ 'v'sumtg,h3mh tvrdt dHauWw
thu L, ng | ¢ h ¢ v’ thu L€ ¢ nhiQu kIt
h®p bblt I°i v L nh h€ ng cho nghi®°n c¢c_1
m: h3nh vdt | T cungngblp”"c8c¢c & chinh mW k

nh€ ho"n ch " nh c¢c8c c¢ctng th_ c, ph€ehng tr
to8&8n kh[ ntng m! (ph, YancNyghh, x800Bbhn

13N i tiJ]lp b3yng d,ng La-BXm&y i °uh®%iingu bdc
B n tigcu "ntknjtceblg o hbti®k . n cho©n ph?2a
Ldp vt,ri"mchi Qu ca,o cbdct &ch_d, mgblthbith, d, ng ch

chly La xo8y L ng (HnhHY. | €u clng tr3nh th

10



Hinh1.3.D, ngx &€&y c¢, a b n ti/i °u ntng (Pe

Ntm 1932, Schoklitsch ¢ctng b" k/Jt qu
1992). V.i nghi°n ¢c_u c¢c,a m3vaom, t m@ nly« df
vam, t bW ngdp n€, ¢ m" theo LCnhmdt nghitmI gy,
clin tr° d, g hoklly tekkninH.« gi i th2ch m t
d.ng chl[y L€ ¢ h3®nh th" nh L i v,i lo4i ¢

- ng v, i gi 8
d, ng ch[y(Hhh 19,
d, ng chly cywavung N ¥
d. ng chly <cu,n —r . —
khtng xWKblt Bi ¢ Hinhi4D ng ch " rtircoun gr
r<ng qus8§ tr3nh t heo nghi °n c. (Hager a
d, ng chly I 7 ktF 1992)

KJt qul cho thbly Il oU4i c¢clng tr3nh ti°u
khi 8p d_. ng

Nt m 1G@ahdelfo& Cotta L« clng b° kJJt qul ng
m ¢ nlgdp LJn kh[ nktng | "tm °vui nck ncg a(Cétalgnegr
t 8cclyo [r vng hi u qul vakihTu ntinrgg xc_ia I ¢t mpd,
vaiom, ¢ n<€, ¢ h4 | €u

M t nghi°n c¢_ ui krh8ke' il efMEdrlt hi conthc  t i ° L
triwWn vQ h3nh dUng c.,a b"n ti°u_ athie¢, ng,
tranvan g€©_. ng bW ti °u iHagegl982M 1t €'s¢ 1t @ xugblts’
L€ ¢ L®Wathnahfj@ LkJ] s©u m ¢ n<€ kb h§i | ®&ud, 6 rg
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L Jval, s©u mdcl @, cndv v, i ,cchhi iQQu ccasooménilai nt
h Btho b™ n dtlin°gucdmhit in gdnékinh 1.5.

El evatorsky <c¢h
nh, rmhdltmiR hbltn g
L, s©u quc hi" tpihjaostt
FroudeNEt m 1957, Thor
phon t?€hngQl €u t

vaphanb © 8§ pd" scu Hith e o Hinh1.5.Cblu &Yoo ti °u

tron trong mé hinh thing hi ~ n k h [Hager, 1992)
GrandCoulee ., i ba t . |

KNt qul ¢thé nhhbpphimeu € pdsu st gld’anng hn h
V. i nha@®c m! h3nh c¢ -Trtong "khli: 15 v i 1m?
m i quan h gi_.a hai LUYi 1€ ng n"y xublt
qul th2 nghi m vQ x-i c¢ch u s.g [bn°hn hv€ nwgd

khtng ¢c- s, so s8nh n"o L€ ¢ L€a ra gi._ @

Rajan& Shivashanakara Rao (198Bgjanetal( 1982) L« t " ng h' p
k/] cho c¢c&8c lo49 b"n ti°u ntng dUng kh' i
(25-55°) . Wt c- h3nh dUng cung tr.n cho d#%

phon t2ch, L8&8nh gB8&n nk?2tnhc Scuhn gc -t rh, ' n tch-" ntgh

th@d).G-c c,a ng€ . ng mii phufdpval t démyg ck
ng€e. ng th€ ng nh, hhn 10% gi § ty' W8 k2
ng€. ng n°n L€ c¢c ch n v,i gi§ tr° 17 10 %.

CaolLBw, m ph, thu, c rblt nhiQu v" 0o trUng
cao LLs&8we.madUmii phun v° ddng bW |~ b<3ng
110% hoHc thdm ch2 |~ 130% gi 8§ tr L, sC
khuy/lh€c&ob  traublC sume, tcr € mii phun g

t hW xbBlpi—%" -g&iC8 mr cao c.a c8c t€ ng h<e n

m ¢ n€ ¢c hY | €eu 2t nhblt |~ 10%. C8c nghi
gi 8§ tr° 1 <€u | € Hge/lmmrmowc Il @ higi §45m g
20m/s.
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Ving Iém't/):%m tidu n"ng
Hinh1.6.Sh L~ t2nh to§n (Peterka, .
M t L-ng g-p qguan tr ng cho nghi®°n c.

BeichleyvaPeterkat ht ng qua c¢c!*ng tr 3 nvil(PeterRaul9s8)t n g

Ongnghi °n c¢. u t r trongnmahg dhil8,26Mmr mBEOGomdty . i 7 m
thi Qtk lchc -bgn ) bBitmd=i8°, c8&c rtng bph®mc2&8c§ nv L «
kh8c nhau v, i v ,ng c%9fg k&§m bZBmhicR4mMn r ¢ m
22,86cm30,48cmva45,72cnv, i ml i hbghil™@ncv . tih m t | o U1
vichi Qu s©u hHulyemhkB&c tnmoaw.otliggQui khUn ¢l
cao hmithit nh, so v. i L §yOngl «1 gk d&in st €u-
s thHdhlekB_. @ m t b"n ti°u ntng t. c8c
x8c L nh m i quan h gi_.a c8c biJln kh?ng

V.i b"n ti°u ntng dlng li°n t_c, tblt
mii phun 1li°n t_HnhthAPo Ph€hng€ngarngs§y L€

bQ wakditt ng chl[y c¢c- t hW hp2hnhn gt hx"un hn gv Yprhg? ad ,L
cu, n tr.,n EgK2agde, iclByving vdy Argg ch 1yg xo
cu, n trynpphviamticgdcn€e ¢ h4 | €u. Vdn h7 nh

L°"i x.ng ¢c- thW gy ra x-i m,n trfm tr’
th2ctiKhh ™ p. ng d*¥Xn b" x-i | ° L&ng kW b" i d
tr. n ph2asdgythenie LW LXy d,ng chly t_ r
V¥ng d,ng cbfiygdcuvmttcochHm | dng ° L8y vQ
cao L, LS8y xblp x° b33ng v.i ng€e ng mii pt
de i L8y LY rchot H'JJin &ihfim kit ng ¢ vak kih[L nt

13



d.,ng chlfy ch2nh I 4Yi bdt Lfu ph-ng xa LW

gi . i h&de tir°cn, a qu8 tr3nh vdn h” nh.
/-
\ ) — \(,/’\_—
N C20) >~ @%(—/K)§
a) Boan tiedu naéng daing liean tuic b) Boan tiedu naéng daing radn

Hinh1.7.H3 nh d4ng n€ ¢ nh[y xublt hi n trong
Hinh 1.6thwhin S ts hfnhalod congtrinh®n  t i ° uihd £ nsgu v

dongclfy /ii, Tsaulp lce€mii vaglOutj, CEl © s Froude
chly L/Jn gfn. xBeltecBa 040%8nh t&c thilJt Kk
+ Gi &8 tr° nh, nhblt |i2njEHaulkpmt bgwocb §n

s Froude tYi ¢gAt sbtlitr® thd”  nghFrm _ng
| n nhblt thu L€ ¢ ctng th_ c

2 o . . . .

7?--r&ohp mv & O e clt& & (1-1)

Cilng (XMt eW hi " n rng b&n k2 mdvaFmt L n g h u
Cing th. ¢ no yph8YmodydregFta o n glOk hvokfWilgk jn h( 3
antoanNJ/Ju b 8&8n k2 nh Runthid, nghechgiy&®bgénliLiQugk
dongchlTy khtng ph% h' p ndju xgu it tr8  th,E§mMN e r
cho thiJn ®Mntk n

+Chi Quh Us @ueu (M), val n nbl{fia)bdth . tvdobo r €ng t h
d. ng clFktyah)vBm&n k2 nh (mMhhil89phun R

ey E 6j¢cCEp &9¢ !l " ntng | € nglic, mHd
c btThl/Jt kJ b"n ti°u nkng phli L€ ¢ LTm |
tblt ¢ c8c gi§ tr | €©u 4€ dgd4phl[i n3alm tr
Vi '  n Nghi°n ¢_ . u Th_,y |~ i ToOy Bddh, Tru
L Wihhttdnm ¢ n<€, ¢ h4Y | €u gi.i h4n ¢Nouy,ngVk

Mo, ,20t0Meo c'ng th_ c:

14



= h) 1‘2
Ego P E (-2
Fe
16 [ [ [ [ [ [ [ [ [ [ [ [ [ [
| (1) Chieau saau hai I6u nhol nhaat |
(2) Chieau saau hai I16u I16un nhaat
12 | ]
8 | _
03— 32
i / 0,4 ,_-Q
e -
— / —
7’
o k2l | | | | | | | | | | | | |
0 4 8 12 16 20 24 28 Tihg

Hinh1.8.C§c c hih@u | $2@u Bh:la hamb Y. fHager, 1992)

14N€, ¢ nhl[y mHt, vanFuiti 1t §y]ph K n i cpgdotbitg, s au
h h 15

141 Kh8i qugt wmBAd g mlt

N€ ¢ nhly mhitbiie
khoa h' ¢ Li ° AA. Sabankye\
trongfFwm mh _Lng ntnmMXX2®
Fn Lfu ti°n L€Lldp. n
t hly nkhav@vanoy, 2009.

4nh N€lc nhly

N€ ¢ nhlny€ nmHtnhf'yi ttiofpt Yoh [rya nmsHatu m, t
I ng L€ ¢ b" tr3nh )cN€lic nnghd krhgm Hiéh heg

ntng | € ngxodyc m, gquwa Kkt , | Qg @y cx -Li§yl ‘be@n -
b, t c¢c8c y°u .Na igirmac dhMgl e culy mHt ¢, n
n"Nh€eng v3 dUmgy cnh iy tmHBJipi An L ,i rtEtdnngh Gyh
vV, o m ¢ n€ c¢c hY | €u, hay chuyWn h.MHts anc
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khdacd ., ngl €b_ tr°n mHt ,EBhg®¥ n'gn s blogbpjhdihm
vi | . n c8chv3xady2ng Lta@ 3cnh ngedc mgghyhyhn s o

1.42.C8c auXmgt inklpt c hd y

Vbin LQ x8c L nh c¢c8c chJ] Lvac&c igit.iifjph &
ch¥ung L« L€ ¢ nghal@ ag ud.t €dynigch- L ctildddk :knwW
cong trinh nghiérc . u : B.]. @umin (1948) M.D. Chertouso\1952) Rozovsky
(1952), S.M. Slissky(1952) T.N. Astaficheva(1952, 1954)Preobrazensk{1954) I.1.
Levy (1955) M.F. SKladrev(1956) M.S. Fomiche\y{1959) N.N. Belyashevsky1973)
N.V. Shragin(1965) O.F. Vasiliev & V.l. Boukreev (1966)N.V. Khalturina (1966)
E.P. Kudryavtsey1967) G.A. Yuditskii (1968) M.A. Mikhalev (1971) A.A. Ivoylov
(1981),A.A. Isaev(1982) S.A. Kuzmin& B.M. Ivanov (1982) L.V. Moshkov(1982)
A.K. Khanayevg1982) B.M. lvanov (2004),N g u YC I'm h v&ds (R006)Kaverin
(2013)..Ph©n | o4Yi Lfy L. nhblt c8&c c hD].Climin n" i
(1948), La s~ c¢c8&c s~ 1li u th ¢ nghi m m
th,t ph3ng tiJp tnhe Ln& hci °sn cllruhgs abuvims cy§ x
tr2 cch, dlY®g hY | €u theo chi Qu s©u ° ph¥
(vdn t ¢ | )mo Hcunt Kv[dyli 8nyFutc | ). Thu yt Uni h ib°Q1 , mHt X 1
ntng c¢- c¢c8c tr<€ ng h>p Lan xen nhau

n" i v, i n<&el%nqhde hahhutdh [pyh SnFrdudedi K e
st s, daBRwmhWrhllingi qua s. thay[Ilhgit AWidhin€
c8c trUng t hSiaun® dob M) th mHie. cc h4d | €u tt

Khi Ld, msg@bcdhlyeu ¢, n thblp s€&€ x[y ra hi

NJu °~ hY | ©u ctng tr thinkhhic - -t tm@, doh§mh [Ty
chh¥ | €u LJn m t d@si& ixuhBitn hgii 8 tnr€. cri “noh [Ly
| © L, s©u ph©n gi.i th_ nhblt. N€ ¢ nhly
bdc, khu xo08y mHét ikehid Lng s € dfinjncinmbt t r 3
vat Yo th"nh m t khu xo8y | . n.

Ttng dfn L, s©u d,ng cthlg m4 |tdu]ps b
mHt ngdp. nHic t2nh chung c¢c,a dUdng n’ i ti
tr°n bdc th_t clng tr3nh. V., i m, t L s ©

16



tr°n L nh s noabdti [nf ud fln" nt @qg d pa ckédanggy t r
sau bdc. MY Is@u IL"-m xudgplti hli” nl x o8Qu mHht ©n
Bd ng CB.cl.du ng nXi ti Ap(Cenit1943m’1t s au
TT C8&c dUng n’ i ChJ] L, chT
1 % E:—E Chl'y L8y
2 E— Chly LS8y t,
: | |
D= = Chly LSy
4 \—'- ——— Chl[y mHit
> WE Ch[y mHt L§y
? i —
7 m&m ChlTy mHt n
DT | e e e
9 ChlTy tr " n
DUng n i tiJJp byng n€ ¢ nhly mHt ngd,
r ng c¢c.,a L, s©u d,ng chihy hthlly€w.4 Nhe@an g
nhly mHt ngdp c¢c- thW m t | fn n_a chuyWn

17



L- c¢c.,a dlng n" i tiJfJp | ° s xublt hi n xo
tiJJp n"y g i |I" n€e ¢ nhly LS8y h”i ph, c.
Tbkng L, ch@w cdhlUnd €u s€ bdt LFfu dlng n°

ngdp, ti/lp t_c titng L, s©u d, nid 8yhIlkyh?my

ngdp. nHic tr€eng c¢c,a dlng n" i tifp n"y |
LS8y hd | €emg c@®ch khol[L- v n"i v,i d,ng
Lg8y. TrUng th8i d,ng chly ° h4 | €u | %c c
nh[y-InBfyt ngdp g i | ° trUng ths8i phon gi

Ti/JJp t_c ttng L, so©u d, mYn g htf[hy§ih Un @ cu
iL8y ngdp m" LHKHc tr€eng c,a n- |~ s, X U blt
g i |7 n i tifjpLBRnggdE, c nhly mHt

TiJJp theo | © dUlng n" i tiJ]p b3_ng n<e€ c

n€ ¢ nh[l yh" mHtp hn gedp
Khi ttng L, s©u m c¢c n€ ¢ hY I €u | °n c

th> nh n" i ti/lp b3ng n€ ¢ nhly L8y ngdp t
V.i L. s©u m c¢c n€ ¢ h4 | €©u rbit | ., n th
S n"i tiJlp d,ng,oblfghTyhHubh€alng¥%utré&nhd

to"n v° do t8&c d_,ng c.,a L "nh Ldp m" h3nl
) | © chlfy tr " n.

>
<
(@]

1.43.Quan hM c_ bd n cva nXi tiAp hu I u b’

Nghi °n c_u n «
trong Li Qo fghSAaw
th,t c- d, ng chTl
dfn. Gi [ thiJt r
c- mli cong | °n,
congv tadimy chly L
l dp th”"nh v, hgangH
m t fg-ohdengt L. nGm k@gahg c- L., nh8m r blt r
(Nguy., n Clacsh20@f m

Hinh1.9.Sh L“ t2nh to$
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V. i gil thi/t@lBg22svacditc "t mHat ohditQu c ao
tr3nh phon b° theo quy ludt L€ ng th3ng.
W E EAIO EEAIJOGA ABIJOA E (9

Vi Jt ph€hng tr3nHoOBertnho& Inlg | e@ootbtm Hatdt cf
@Dt Yi miblybd8&g: h§ t©unh ,thiumlp@HEh ncgh utXnd nh

% A EAT[OPE —
q C§E

TronElL- L, s©u c. a Edlamgt tn€nc mip DuHt
chpdy 8p,sablthiPdy @bhgclgioQurmglao Ib'dcsdtah| €u
h s t°"n thblit ¢, t n€e c.

(1-4

3 p 1 Bu.

Gi i pheRhw(l-)v3 nhphe€hnggtthnhbl cdo p
L" nh c¢c8c trUYng t h8i ph(®3)vadidcih.” Bpy dp mig® n
tr€ ng h p n" i tiJJlp m' d, dcha, cthley Itr °knhib d
ph., b i khu n€ ¢ vdt tr°n mBqui phidpbi B
sutblhu L€ ¢ tit Ut hpot i b B it rfiN.dstafichegd Q ngh’ s
d, ng ph<€hng tr 3mh€Hnmy dthn3grnbia mhl€ mau

+ n"i v,i trYYng :th8i phon gi,i th_ nh
E mog mivA (1-5)

+ n'i v,i trYYng:th8&i ph®n gi,i th_, ha
E mhv wE A (1-6)

Theo ¢c8ch n"y c¢cfn d¥ng c¢c8c ctng th_ c
nghi m LW x8c L nh c8c trYYng th8&i phon ¢
R» r " n@gWrR8g L nh c 8lci @QuhJlguian cthr[ yn gmHy
L'i Qu ki, n 't" dthrbly t8csph€ehng tr3nh th, c

144ni s©u giai hun h3mshhlut borch trhAdc nhdy

M.D.Chertousod r °n ch s° ph€hng tvatinh biJjo 1
nghi m L« t3m L€ ¢ c8c trUng thg&i phon
h'th, ¢ rHhingn T€):An, 2012
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A A o
E E : S CE (1-7)

E
E
Tronpl - h' s th, a m«n c8c trUng t h§gi
KJt qul ngMN Belyashevsky € ba Wu di .  n b3lng pt

p R T} T} WR R

wiw R RN T (1-8)
Trong LMY —Nw —NR —
Thitngx§c L nh L€ ¢ b3ng c8§c quan h s
+ n i v,i trUng :Uh§—if‘—ph©n
) hn — (1_9)
+ n i v, i Onr @mgiu hl-§Hﬁ—_[b1hB.l (1-10)
Gi[i phek¥yg: ttrBWht 3m L€rc Afwan h ° d
Bung | T thad/igltipa bri ®im, LM. A3NM KhMalci c
Ho" " ng T+€):An, 2012
+ n"i v,i trYYng :th8i phon gi,i th_ nh
E E A .
- -— = 1-11
= = = ¢ &0 T (1-11)
+ n  ir Un,gi tth8i ph©n gi, i th_ hai
E E .
- -_— = 1-12
= = = ¢ &0 T (1-12
+ n"i v,i trYYng: ths&8i phon gi.,i th. ba
E E
E = 1-13
= R =U R D R (1-13
Tron:g L-
A E ¢&O0 —uv;u p ¢cR—— R &QO Ip —:E A E
T"i 1i " u th2 nghirwwng_ kR pM.F.iSktadgev
M.A.Mikhaliev.
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T.N.Astafichevab sng t h ,x©Oyngéhingn L€ ¢ cing th
gi.i h4n ° h4 | €©u LW h3nh th”" nh c¢c8c trUr

do, c¢c,t n€e ¢ (r=0n grtnhblt Alh/hri’Ystafichevat . 0
1952,Nguy,. n Vvaos, 20G):n g

+ TrYYng ths8i pho©n gi ., i th. nhblt
E A A
T MG 5 cht (1-14)
+ TrYYng th8&i pho©n gi_, i th_ hai
E . A A
= Me dhy cdn (1-15

Bi Wu (t1#§c bs” dv, . nig Li-Quit.ki ~n

N/Ju Tit, T.NAstafichevalc Q ngh’ d¥%ng bi Wu th_ c

E A A
= Mhe x5 ot (1-16)
VigNglhi°|Th_:Cy ul . ¢ ,Nam ukiitgm Qmu " ¢h s t hu tt
c lu« vat-"i 1i u th2 nghi m c_,a th_y Li n T

x8c I s@ullgi . ihdhdru LW h3nh mhisah kdc il
(Nanjing Hydraulic Research InstitytE985:
+ TrUYng thg&i :ph@nhginitthdUnygblehly L §

chly mHt t_ i hUn
E A A
£ T pht @ clt (1-17)
+Tr Yngphandpi§i i :tthhW hthai’ n t. chl[y mHt ho
chuyWn sang trUYng th§gi chly mHt ngdp t, i
E . A A
£ PP e pup coy (1-18)
+Tr UYngphtomgigi:t bw hi n t. trUYngnghgr Yol
thg8i chly L8y h”i ph,c.
E y A A
T Tlo o Th‘[6 = T W (1-19
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1-C a Blc 2hotm &8 me& Cfmdoés §p 5 c t Ui
6no 8p | .  enot UsSip LI§yc, t#F u plhd.n cu’ i
Hinh1.10.Sh L~ b~ tr 2 tHKavefit2009 th? nghi

Mt nghi®°n ¢c.u gfn LOy vQ ch/l/KdverinchT [y
2013),8c gi [ L« tiJjn h”nh th2 nghi m tr°n n
Il 8, 10, 12 cm; c¢chiQu cao bdc th_ t t. (
Petersburg. C8c th2 nghi m y<€'ci ttirbnd " tn
8p | ¢ L8y sau bdc th_,t, s, pho©n b" §p
(Hnh110.V. i hhn 70 th2 nghi m L«iplx€-ctth, c

vaplp &0 0, thu dwaes kB&cth, ¢ nghi m x8c L
hin® ¢ nhl[y :mHt nh+€ sau

+ Chi Qu s©u t€ehng _ng v.,i gi:. i hin d&¢€
£ ! AP O " 1-20
E : E C LIJ& P P (')

Trond L mmpt+ymx woXp 1L CCY @M L
+ Chi Qu s©u t<€hng _ng v_,i gi:, i hin tr
E A

= P = 1 &0 " (1-21)

Trond L mnmct4gomneeryP mMnovow TmoTXEPTgTU
T&8c gi[ so s&nh8§&/Jdquamu [h't@ava@2ayyahit m
nghi°n ¢Oy, ar® RB. Skr &«hiBov réamg Kinbly
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C- thW n-i, c8c k/Jgi gulfhdmhs °chEmg wWi §
tidply mHt ch, yJu thu L€ k d¢_ n gching@idm,g @
c u |IT thuy/Jt. hfu nh€ khtng c-

l45nicao bocnthhXxt L®h Y3 nh th"nh n_ac nhdy
Th. ¢ nghi " m ch®™ ra r2ng, nJ/u L, cao b
chip L, chlf'y mHt kh*ng thW h3nh th"nh. n,
LFn Lfu ti°n kh8i ni m nghitbte ¢ LUL<€ea,
Cumin( 1948). KJt qul t hrfoc —n gphpackmt & Oxigxg p h G
L« L€a ra ctng th ¢ kinh nghi m x8c L n
66 Ranh gi.i c¢chJj L, chly mHt " n L nho6o:

A .

— &0 p (1-22

E

n« ¢ - nhi Qu t gl eqi r anghingn td_w«w th ¢ n

cao bdc th_t nh, nhHitHot tbha rTeentAned sd@ 0t1129 i

+ TheoM.D. ChertousovA E — ph (1-23

-

+ Theo M.F. Skladnev—  ¢lx O php (1-24)

+ Theo M.A. Mikhaliev

A LT ... A
— Tmmv p ch&O p EEE = (

E E

A o a0 p el G @29

— mp &OEEE ¢

+ Theo P.M. Stepnovi— Thpu & O Tt [ yit (1-26)
Kaverin (2013) c¢clng L€a ra m i qguan |

blfo tYo ra chJ L, chly mHt :

A n n .[ ! #

= 0 (1-27)
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Trong! LAmt oWy tmox neine t&@ mmmy cy& O p;
#  pp YL @ @O TID Yo WR O p

C8§c clngchbo kKXgcoghMTah s, .€hd- Imcth s’
gu | g f n,ndhi€ ncgd cn hcat un Gumin,iM.FSklacinewd. A Kaverin
vaM.A.Mikhaliev.

146.n1lc tr_ng mlt tx do cva n_oc nhdy milt

L€eu Nh@8@thég hi anh g W, n" i ti/flp c,a d,r
| €@u c?ng tr3nh c¢-h_bedda 2tnhhblp,h_ xy§ d lcd pn & cn g

Tr°n ch s° IT thuyJtvijlsc dohn®hng t d3nhp
| € vagh<€hng tr,3 nchh blpi grifdtrt, d §)¢ : + C8ch xa
| € ng do ma s§&hbltr i, ngolh@® ¢ hiem2x®&t cl ™~ nl
th, t mHt-1)cdt” vt (ddt-2tuf uOmn€t beahfyy (Ru
sublt 1u"ng phun s&8t bQ mHt clng tu®©n the
coi | 7 (HnhbX). LQu

Um

R1=25cm // ~

Lv

? x x x { cm
0 20 40 60 80 100 L

U (m/s)

Hinh1.11.Sh L~ t2nh n€ ¢ nHl®u sNm@ Gmwa, bIdT
V.i vi ¢ 8&8p c8c LiQu ki n bi°n c_,a n¥€
tr3nh t2nh, chaQucbaQuscadg lly mHehBtUng, & -n

&0 AL
i_c— +\—A|®T[%

E
E Vio + E

(1-28)
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4011 ghisd ———+ p &dlp —n

Ctng th_c¢c tr°n L« L€ ¢ ki Wm ndgki gmTlv,
th ¢ Hir°m m8&ng k2nh v_AEK 20Ttn&O o p X Om
c.a7 tr€tmd mMmyhi dimhltoan theql-280 k h§ ph¥%th p v,
nghi ®mai s” |..n nhblt |~ 10%

Tuy nhi°nnaygh’i °&pcdung cthdoc -c §kcdcc 1meg, o
(@h<4),l- | ° nh_ng bdc n€ c¢c tr°n k°nh 'dXn,
bW ti°u ntng sau @m'gndé pTrnodrnyg rkhhingm tcr @ ¢
d., ng n"i tiJJp ¢c- c¢c8c LHc treng khsgc v, i
L« tr3nh b y ° tre°n.

Kaverin(2012 2013 nghi °n c¢_ u chJ L, chl'y mHt
thu L€ ¢ ph€ehogotlksnh€xg8g tHN n€ ¢ trong
d,ng chly ° h4 | €eu gi, vV, hdgi Ehmnhyi tih ~ mhh €n
C.u c_,a Leu NRegP®%Lc ichugeNph®renhdgbltc b n g
mHt t do tUYivphfseshchbSccrikinhl12 t

S d. ng ph€©hng tr3nh L vapcgh @h@& gn g rt3meho
c.a LoUn chblt | -HeR) quac §caibimht thdat t@©kao

t a L, bQ am@tc tnh[dy mHt

Hinh1.12.8 h tt&c d_, n gKaeerina2012 c
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8 s ¢ Wl & +H (1-29

9 E E ¢xp AIQAOCAOGE] (1-30)

A
Np + OEJl

v+ p + OEfIAN

E ~ C
+ ‘—_‘r]A =
CE &O E

6 dE -+
.0
ne — E

AOAALO— o 9. 9
BIE | - AOAGE—

Tacgi [ so s8&8nh kJt qul @29 @-30) w, 8in d &ee od
|l i u thccangBt mho &iIJF kKhu§c kh§ trng kh

Tuy nhi°n, vi ¢ x8c L nh dam°ll tkr€nng
gi i khing ch2nh x8c¢c v3 ph©n b° §p sublt
v: khlng.tuy/Jn t2nh

147n1lc tr_ng ni.i bi cva d,ng chdy mlt
Khing nh€e n€ ¢ nhl[y LS8y, c8c LHc tr€
nghi°n c¢_ u3hmhn,hbty: m tWs" nghi°n ¢c_u vQ
mHtac 8¢ kJ/Jt qul nghplieoncbu ¥&@m tho theo c
nhfy mHt cing tu©n theo (g€y Nbet Pd¥%ngl9¢
VQ t&c L, nghcygall®m lbgamn W8y th_ t L€ ¢
(2004)ctng b° trong ludn 8&8&A_tikJn sgulkhdach
ph, ng th2 nghi m c¢c_, a nYi htréemaBgkintmdai10Pe t e r
r.ng Mdmh lhRtnh t h2 nghda ditrdnkw @phikeropcdca t h
van,caokLabtthtl n h hQ@ cao hhinhi am, YWEm blo trén m6é hinh luén

x[y r . niy@tbhoomb L &% p.Bacthinghimcé& O chw xlo. Wh

thu thdepS§cs 't hliiJjtuebc $vapm©ngt2ch s i u
c.a |'T thulgt gl nlg« kl°€a ra LTE d.ha ohuXr
mch L, ng 8§p sublt | vamhUhbIL 8y &hHh B pcliRYy
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(Hnh1.13.C- t hW nhdn ra r?3ng khi ttng s Fr
L. ng 8p sublt | _ n nhblt tEtng. niQu n~"y |~
xak h, i bdc th_t.

TT |a/hc| TT |a/hce

1 250 9 (3,10

2 |5,64| 10 | 3,06

4 |6,58| 11 | 4,66
1 5 [5,50| 12 | 4,73
XP/he Pimax 6 |2,50| 13 | 6,64
Xp: X | 8|350 14 |638
40,0 %' _
35,0 1]
Xpmax = (6,6y/Fr. — 4)h
30,0 87 < Fr <40,5
—¢-| 1, NnTyl m/&t pdl
25,0 7
{% 2. MAEt|- ®,y hep hip |
15,0 ?_T
10,0

10 20 30 40 50 60 \/ /Crc

Hinh1.13.Quan ghk&d o[ ng xublt hi n chuXn mdch
t h, t Fioddecq a n € c vamkioty Lm§t (Ranov, 2604)p

T§c gil clng L« x©y d ng L€ ¢ quan h’

sau wWectthetc | €@u t0cj 6 kiCvmhuit chdtQuc @ ah
L i c, aABb,dctrtdng kholng chi Qu cao t<€hng
ch/] L, vAbhyymheritit LHinpl®, n h” p (
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P'max.10° }

Vd2g
4
6,0 \\ _¢_ 2. MAEt{®,y henlhip
N
T
e
50 \\ —4}—
\v¢' \\
_* \
\\
AN \
4,0 ™ R
1. Nh1y mAt / —+—_+’-§— \\_5)_
\\ \\\
20 P = (63 0,68 )—10'2 x\ \
. ) . \\
99— 1,07 \
SNERN
3 < a/hc <65 \
\
\
2.0 N
\

Hinh1.14.Quan h° chuXn m4ch [ ng §p sublt |,
cao t ©hng (Wanev,26)a b dc
Hinhl.14c ho :# hKlyi ttng chi Qu cao t<€hng L’

L ng 8&p sublt | . n nhblt ° ¢l hai chJ L, L
L., mUlch L, ng 8p sublt | . n nheh[gamkihao (B8
c"ng |, n Kkhi chi Qu cao t<€hng L i c. a bdc

Nghi °n c¢_lwanavir® nl'ci av, i tr<€ ng h  p n’ i
| © bdc th33ng L. _ng,=O0mli bdc ph3ng (g-c ht

148¢&ng dAng ti°u ntng d,ng mlt € Vi Mt Na

VQ . mg d,j °u nkng dnrngcrhHt ¢ | 0ladptng,ht

Nhamt “nh Qulng Ng«i vt Indp MEBN§gBS&ij ng TR
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ti °u nEhghanHtcing tr3nh n"y LQu L€ ¢ th?
| " m vi @uE. hi wu
Nghi°n ¢.u th2 nghi m cho c!'ng tr3nh

qul nghit°hn? cnguhivQn x-i nQn L§ sau Ldp Th
dong n<€, ¢ d“"i 200 m, c¢c- c¢cblu tY9o I ° tr " n
Nh€ Ph¥% v~" c¢s, 1987). KIJt qul th2 nghi
khu n€ ¢ vdt tr_c L ng 2 b°n, gi&p b" : c
nhi, u L, ng mdnh, mUlch L, ng 8p | . c | . n g

| ban Lfu x[y ra nhanh, mUnhHinhd.d5u gi [['m

ID NAM BC _/

O

Hinh1.15K/Jt qu| thfpm@&hng msm - -b6[o v  hai LFL
(L€euvu Nhe€e Phii v~ c¢s, 1987)

1.5.N" i véatiéuhpt dg ng h, K Lh8iyp g Bpodys a u b d@&gdoch blt t
|, n FP@n n®5 chly ph, u)

151.C8c du ngdomyxhd y i AlpKu

Vi ¢ t9Yo ra dYng n" i tiJJp chlfy ph_u U
ng€ ¢ bdda: mddchnh® W h3nh th” ngh pchu,un. nkéyic
ki n m c n€ c¢c h4 | €u ngdp mli hblt khi/n
sinh ra xo§watchwt nng "qubaQ smhiag sda@n gt 8cca od ., n gf
v, i o«w8y ° mHt, LSy LW thu L€ ¢ hi u qufl
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Bd ng Ca&cd2 ng nXi ti Ap <cNagingdHydraglic Rebehrgh p h Ku
Institute, 1985)

TT Cg8c dUng n’ i ChJ L, <ch

1 e S Chlfy ph, u

2 \_/{%N}?— Chly ph, u ¢

3 xfﬁ}‘:';::’ Chly ph, u b

4 W ChlTy ph,u

5 ST e Chfy ph, u

T 3
oW e

6 %\%@ Chly ph, u 1

VQ@3nh th_ ¢ n"i tiJ]]Jp ¢c,a d,ng chl[y ph
d, ngbaklt t h (d0)ph®ng t_. kJt cblu ¢, a thon |
nhi Qu Li Wm kh8c v, i n" i tiJehAdpyng khEcl a
mHt g-c hblt hh,chhhnmmhi5 ¢c- b&n k2nh cong
n©ng | °n v, i m t vdn t ¢ | _ . n, tYo th"nh
ngay tr°n bQ mHt | " m nktng | € ng ti°u t§
hd | euJJpNdi ng mHt c¢c- s-ng x! m«nh i t =
" nh ¢, a b’ c,n n'i tif]p d,ng ph,u kht
t€hng L Tromg Lt m&.ng h  p mli hblt v~ | €u
d, ng chu[y hpahy L° i t %yh U hBucg)(vl'.02 chi Qu s©

Vi ¢ x8c L  nh c8c trYYng ths&i chly ph,
s€ xublt hi"n mt dldng n’" i ti/Jp n"o L- |
s"°nrth3 | 9 khtng thbly xublt hi " n dlng n
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1.52.Ti °u nt rddpd, Knug
Cacé ng tr3nh L€ ¢ ncghlpdpp lhygu t i i°Un ntt.ngnk
1940081950, congtrmh GranthiCloulteHo a ; K& /Jn t hdp ni °n

m  r.  ng ,samrg Mhdt”™ m t s n€ ¢ khs8c; | €u
200m¥/simTh_, y Li n Thanh Tuy/Jn ° Trung Qu’  c
ti cudphgpchluy ¢c- thlng s : Ldp cao %6§5m,

| €u | € ng ¥Y&¥rhdrongth Jit5 &n ban LdfYun gc hc um gmitir |
bs&n k2nh ph._u |~ 208V, i gl-€uhlble’ rg at pihJu Kk
tra x-i hY I €eu t€ehng L i nhG, trUYng t h§i
m ¢ n€ do tmbtp,n€© ¢ hY | €u khitng L., | . n r
Xa, gay x0i saukKhi céng trinhL. i v o ,vgda hEtmh 1974, 1978
v.i | €eu | € ng¥ywe tKJguHulo.thoxtmLlLo cho t hl

m, nkéBgtgnh vdn h” " nh vXn an to” n, h” X -
Hydraulic Research Institute,chpPyw5) .L@ic
ng d,ng ¢- hi " u qul ° c¢ctng tr3nh th, c t

n, s©u gid,inghdmly eh si oBo vh, gthgaoht
dongc h p ¥y ,(Hinh 1.1§.

7 MN hoa
Vi Neenh fiaap

o (—\:j
N - —

O3 7
(a+ X |

N

lp<

Hinh1.16.Sh L~ d, ng ch{[y dgingi whth{@mnjingi °u ntr
Hydraulic Research Institute, 1985)

Vi ' n Nghi°n ¢.u Th_y | ¢ Nam Kinh, Ti

L mgng v~ tlL€aa phe€Hngptr3nh ch bln chl)

nh€ sau:
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+ DUng phb&®nchkauxXm cong L. . ng c,a cung

c&AIfO Alfo @ AlfO ¢ (1-31)

+DUng ph_ iuh3kn@o dddnig k®o d~ i t:i Jp tuyli
CCAIOAT O c&—o q (1-32)

Trong L—llts  clao c_, a—fadcs;,” L, s©u | i °r

chlTy ph, u g+—ilathsdn;ti cufyg§phkhiTtehi hi9in". u

nghi m o!adnBtith t négt kg L€ ¢ crtwdd t hs'c
ttuapc, a mHt Ldp |~

TiX ¢
Ngo~ i ras, ctihmguntghi " m mt h3nh | dp th-~
s —vaE ——,cho ctng th, c kindp ncg-hiit rm Lpiin
s mpE" (1-34)
V.i chi Qéahtab mi@plg« L nh, khi vadm/a | €

n€ ¢ hY | €eu t2nh to&8n L€ ¢ m ¢ n®3lg chrl
(1-32),(1-33)va(1-349.Tr°n th, ¢ tJ, trUng ths8i chly
h3nh | © khtng cho ph®phepubfinthclFn gdmgnh
s dh n@s25+13LW h3nh th"nh LFy L. d,ng ch
ti°u nktny¥i hd w2mhilto8ncht'h,  yng  do. nng® uv, tir °t
ph_ unidHti °n t_ c.

16.KJJt T udn ch€ehng 1
Qua c8c k°Jnt cqul torg°hni L©y cho ph®p r Yt
1.N€ ¢ ,nh[yttiipu viitng | ° v blnvaltd@ mang c t
t2nh tdngvi, is t.th°d gian th ¢ hi n ludn §n
n€ ¢ nhly LS8y, mBl[ly mhUfy L@kt L€n€ citng b’
Lién bang Nga.
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2nW xublt hi " n n€ c¢c nhl[y mHt, chi Qu ca
L€ ¢ x8c L  nh b3ung ctng th_ ¢ th ¢ nghi

3.Cacmghi °nwQc ne, ¢ nhly vmHt beche tyhwjgut Lmhi R
h Bith 3 n gmihio Hig bit g -c © (okPbiisP).

4.DUYng n" i tifJJp chly mHt gdn | iQn v, i
ng€. ng thay L i, h3nh ddng n€ ¢ nhl[y ° h
L"i ¢, a bdc dhngsoh¥vyi LhUspPP€u th3 d,ng

LS8y, ng€ ¢ |9 th3 sinh n€ ¢ nhl[y mHt.
t8c d_,ng c¢c,a chiQu cao bdc sinh ra d, ng

5Ddng n" i tiilpbda twigs8tyc wibHItk Wlh, rc bbu, & i ° |
b n L€ ¢ c¢c8c nh” khoa h'mcTupnhi@hngl TOyS§ a gt
c_.u th, ¢ nghj o tir omgntphxhfit@un hc,aoa b=dcO, 05

6. DUng n’' i tifJpcamd yc mHg o °ditbltmitlih bhybh
nghi°n ¢ u c¢c_.a Vi n nghi®°n c rwnThe,hy slI° ct

nghi®°n ¢c.u c¢c,a mt s’ c *va@c 8tcr 3cnthn gc t rt3hn\
th€ ng c¢c- t2nh p6hBa duTkhkRhtghi °phc. qus§Q
th"nh v™ ti°u ch2 chuyWn L i t. chJ L, ¢

7.C8c k/Jt qul vQ LHc tm&€ng rhlhy mHtngt
L€ ¢ t. ph€ehng ph&pvab@gmi ¢ « wgtviogan, nd Hd
hdn h3*nh th"nh c¢c8c dlng n " i ti/Jlp, vd&c n
t ‘pch©n b’" L[pQuon Sp stthEfoy,quélh H prkdg8t t . ph€h
| € ng LW x8c L nh L€ ng mHt n€ ph@nagi ul
1, rblt 2t thbly ¢c8c nghi°n c¢c_u Lfy L, vQ
bung |I'T thuy/t.

8 . VinghiNam,c_ u vQ n+<hc nmndhulyy nshablt hbcd
nghi °n c¢c_ u c_, a P®8)TSn d €ur Niitie °Ruhdh tdn ogn gmH
ch tracThUYch ,tNhrmm Qu FatrgnTidgBait ~ n h Y Trong diag i
LoUn hynhncQmurag tr3nh thk_ -y LliQu, ki h.ny LM §mp
d, ng mHt hadbgc tpy? uu nk nig mong muwatmicéagi [ m
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nhanh, nh€e€ng do nh_ng hUn chiJ]hi wg bi Jt
LSy niB@ tM ngKhet rB'nt " é@h Ngh  An

9.X®t tr°n quan LidNm g Ji, ni BEiypogidmiddy t r 3 n
(dongc hpyn)lu” s kJat bA'np tgiu nktng theo dUun.
Peterka(Nha khoeh™ ¢ Hova b8 ) t i WtHocam n€, ¢ nhl[y mt
qul nghié®ccnh” Nggw®daulmgc Qu ¢c. V,i nhdn x
cho nghi°n c¢_ u ksnignhp hk8&p walg®a dan§ cckpuo@ h ¢
gi [ Li tr<€ ¢ trong vbln LQ nghi®°n c¢c_u c_ a

10.M* h3nh vdt |'T v mt h3®nh to8n |~ ha
d. ng r, ng r«i trong nghi°n c¢c. u fthdy Bnct
m: h3nh vdt |IT ¢- hi u qul hhn m* h3nh t
M h3nh teefr o tdhWg kJt nthen@h’ ii mli ams3 wh
S ¢ b tinht a8t WbB umgd n h nay & cli phi khongkénh2 nghi  m
h3nh.vdt |1

V3 dahgc,hpPw, u cfn L€ ¢ nghi°n c¢c_u til]p
nh€ ¢c8c LHc tr€eng ,(tgh Yap I mgtchi &t kké¢ cla
ntwg s d, ng phe€hndWmhgmimnh k3 muh vdt |1
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CHhuNGC@2S PHhuNG PHKEPu NG PHCPNGHWIx&N C U
CCC nmnuC TRHNG n. NG L- CABONGNC] Tl P H, N
H P MiuTCY NG®P3XOAYSAU BxC TH, T

Ludn 8&n v._ i nlkrecntgirt@h, xy8d IngnH @hhuc
hd | €u bdc th_tnb33Imdt phlehnDopwd8yp, mtr o
c§c vblin LQ I~ c¢ch s° IT thuy8t LWnkOyg§d, 1

nghi m, c¢clng nh€® L§8nh gi 8§ sai s~ trong t
cing th ¢ th, ¢ nghi m.

21.Ch s | €hn gvanydMinh hoa
211LT thuyAt tho nguy©°n

ndi 1€ ng clLUihl ehggymi ki § tr vab Jbng
c&c t I ch n twa®h'c,lLhmhwa L6 IpE, ng hu, c

ndi 1€ ng khttié#ith€ nguwm®nagl Skitdomg b
ph, tdoh clLhn v’ Lo | € ng L« cho

Th_ nguy°n |~ bi Wu th ¢ bi Wu diThn Lht
nguy°n c.,a m t LUYi 1€ ng ¢c- thW biWu di,
v' ¢cbh blfh” ctng .€hc rcl b 'h_tchm&hufyg? nll@@l ¢ d hi n
r€e ¢ kI hi" u b3xng ch, L, th i gian L€ c
bung cThr.onh. h L H&G9x !t nlg: tthhedt h_ nguy°®°n
vdt | T L€ ¢ biWu di (bWM@d¥PhUYmUNg ¢ hQult h_
Nguy, n H,_  uwé Chz, 6 1974

Th nguy°n c¢c_.a m ¢t LUi | € ng Maxwel L - L

A.Blfngbi2wd di_., n th_. nguy°n c;a m t s LY

Bd ng Thol.nguy°n cvatrmityngXglupi | 11
Th Ky Th Ky
ndi | € ’ y ndi | € 7 ’ y
nguyén| h i nguyén | hi
1. Chi Qu L Il 2. Kh i 1€ M [m]
3. Th i g| T M |4. Nhi "t L] O [0]
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.| Th_ | Ky Th. Ky
ndi | € nYi 1 € 1

nguyén| h i nguyén | hi

5. Vdn t | LT? v] |[6. Gia t c| LT? [a]

7. L€eu 1€ LTt | [QQ |[8. n, nh,  t| LT? [ 3]

9. Khgiiéng | ML3 [ 1]1]20. n, nh_  [MLITY| [ e]

11. L. c MLT2 | [F] |12Ct ng ntng ML?T? | [£]

2.1.2.n Mn than T$ X
Thitng qua th, ¢ nghi m, wod&bd Wuuydil undtd €

h m s 1li°n h' gi_a c8c LUikH[F® ng§tl.HcTrt’
c§c LY | € ngvaowdt cl lchpm, ht h\fi haa ¢h bholl €
li°n quan LJn B/Pn vtdy©m Hhi 'In °tn€hng.h" " m s’
vdt | T phli c- .Gnlt thblutt myae LUnkgdd yboidh thng cc -
c8§c LUi | € ng LAMMIbPdpgacé- th. nguy®n

A AAPAB A (2-1)

Trong L+ m t s tham s n"o L- | " nh,
khtngGil['Bls® LYi | €Engcbanhlfaguy°n L, 6 c |
Ldi |1 € ng CcAPAMMBA valhgQuy °mi Wu di. n theo c¢8§
A 'hA ' hA I .Do L- th.  nguy°nnc_ld&ic®&d Wu
d€e i :dddnlg! 8! : A o8t oo A 118l
Thay L i h° Lhn v’ [AdABR tn@®hncg, a hedB by Lidi

| fn; khi L- c8c twics8s L& AAI|I BPotglding | K nk
vm l&A JADA | | 88 AA | ADA 1 1 88 A ;
é6:A JANA | | 88 A.
Trong h ,kihwu@s Bc c - dUng
A | A 81 APABMA

2-2
AR A AR | 8a A ey 4 s@m A O
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Bi Wu (22kth mgt ham @ - t 2 nh L 3ng Jjchbl hlchin v i
toyy.nHby —h —MBd& —nhedv L'«hclhhnsavwchEl is
lFucaham® vng IThronyg h™ Lhn v m i :AA YA tr’
re ¢ x8c L nh bi\i_e_%cr;/\cln@?t;ré..;a,\

—  TronAPABPMI " tr° s° c¢c,a c8c LY | € n

88
D. d " n@&nghel§eshk BiMe kmhing phiovit ha, ch' n h
v Lo | € ng LELkn biWulLdiclin, qguai v3 c¢hnc
khing L i v lilh 8%ic. Lhn v Lo

C&§c gm&8fr ' cing ghlnwdouj cc ch n h' Lhr
Ldi WAEMME.Do L- c8§c W@ic IhmglgblyhTrongguy °®
h™ Lhn v’ m i (®Dd- ttrPW,vibJjtWwud €. hi cdUng

3

A /A & B n (2-3)
Nhe vdyi,JtnJue ¢ L4Yi 1€ ng khtng th_  ngq
Ldi 1€ ng th. nguy°n, widlé§dh tm nhi'yp chh! rg

L€ ¢ I dp n°n tithc8aoglDBif nd &hygn gt ficbih a mJs g
APAMBPM ,t rong L- cEt hlam rsg ou8 th_ nguy°n |
nhi QI MHWHn h p L. ¢ | dpPkUmnyg RA3Qmiguy ° n

NJu HWEAMAMBPM bi Wursdi | i °n h° githamagiagd® ¢ t h
c8§c hi n t€ ng ch<€a bifJt, vaohi€nrg tL® mG Jlt -
cc thw thifJJt Idp m t s~ t° h°p khtng th
Bung th ¢ nghi mhc - wtSRWLX§c | ©dm gsdkohtlinngn
c- thwW khl[o s§&§t Lv& -¢c thhi Wns uye ma °dmamg LH um

LT thuy/Jtvat®hngguy°h” ch sa tBclbdnnc.
th,y | ¢

2.1.3.M6 hinh héa

M h3nh h-a | " hs°nthavw hhJlnvi€cnggc, e
vi ¢ x®t hi ' n t€ ng t€mrhhghn hoHvatlhpeh nighmn
tiJJjn h”"nh trong c8c ph,ng th2 nghi m.

37



nght - mthW°e sum:rh3n

Nhe ,vdylk/gtc qul t h?2
t hi Jetnhv @ htblt w8 &€chiUu | ®gng kh&8c nhau ¢
trong c8c LDQudEkn mhfh, c- tdWh, ngkfi gufEht
nghi’  m trgmY% mgdyghhinm h
nNW LTm blfo cho ph®p chuyWm mh_ mgnk/Js$ a
gi . a mAanghy@mhintp h[i L[ mi @ ok ic § €P HUanh nNyjg " tc Q1
2003aNguy., n H_u. Ch?2, 19714
nW t3m m i |i°n h gphl co@whltt €Rfug tcthiud
vi pho©n c¢ch bln. mgli, o, i pdh@hntglo'§ mStakdls, Walk
X®t ph€ehng-Strokrels Mavier i b"i to8n ph3ng
O o0 o0 g PP [ RO RO (2-4)
O ®W T M m i RJ
Trong tr<€cnlghhi pch”™ | tr ng | c¢, pht¢
khtng th nguy°n L i v, c8c s hdng d<€,
6h— o6 .h— o6 P—
On_ ATm. ATm-
(2-5)
c M oth T P~
AMF - AM-h_ T —
Trong L-: b |7 GP&h "t he& cc tchhlinQu s ™ iv; d
t h° gn an Lci,Wm kh'ng gian t49 th™ i Li Wm
Trong phE€RShgs§ & rishrgh, iddé vi phan la nhn g4 L hge
khéng th nguyén, con'hs ¢ acac s hthglanhn g4 L’ hg®6 cung th nguyén.
Chiacho—p hh&h g @H6)>khc:- dUng khl'ng th. nguy°®°n
Ah— oh— oh—
00f_ O f_- O -
(2-6)
CA P mPh— t mt P— h—
O MmO mp- OmAmM{ - A -



nW ph€hng t@6mn-h nwghiphm®nchung cho mt!
ph&hntr3nh pHifiQut kj armmEmmntt8Rnggct a v~ c8c
L€ ¢ I dp t. LiQu ki(NglUhnntH pcebhpalB?74

Trong c8c t° h° p,tkuh flo€He tidulchdh ntg@lyrfaqv tt r °
+ B treng ch gikhong dnd ad teu chdp Stjukhanly —

+nHc tr€eng cho | ¢ k8O +4+= c- ti°u chuXn
+ nHc tr€eng cho | ¢ ®M + ¢c- ti°u chukX
+ nHc tpehgcclo §i%QAUu—chuwmyne BEultear ch_ ng

khi &p sublt Lo W®&RrRg m®t ¢, t n€ ¢ ths

Trong tr<€ ng hli pdmg&nrfgn ohluy cquwa Ldp
apl . ¢ kh' i c¢ch_, ywpPu vidy tsr mogded & ct ht Bt chd}lr
nghi®°n c¢c_u. C8c ti°u chuXn c¢c,n | 4i |~ Li

22Ldp ph€ehng tr3nh nghi®°n c¢c_u th ¢ nghi n
Theo | T thuy/Jt quy holch th, ¢ nghi m,
t htng s vaht3hn hy dif negr 3cim Ln@hacnhdgmh ©n t h~
i) C8c WiYQu ILc® 'wmght r ong qus§ tr:bebh t®2ng

m ¢ n€ ¢ hY | €eu, chblt |, ng th2 nghi m, |
ii) C8c LUYUi 1€ ng cfn thu thdp thtng
C&8c LUi 1® fig) thbh, ¢ vQ h3nhlrmdnlgde,! na

cao Ldp t2nh t_. L nh Ldp t,i L8y hd | €u

mlii hblt (dR), Lg- s©hblc, @ mli hblt vadz) . tThHV

t2nh L€ g€ D hloHic. nNh€ vdy mdeh'tronghaodia ¢

| © L.,Vd ‘ledps.. d_ng cHp s~ i u n"o trong

tiJ]Jp theo khi ph©n t2ch t<€hng quan v, i t
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C&c LUi | € nhgu,"c nhQ nl Hid it)r,€ntgd trhg yc H[ v

ph_ u |~ c8&8c LYi | & 1ng Alsee’ H@ic -g'th_ 2 nlgay
nh€hi Qu s©u d, ng chly, chi Qu d"i khu xo
nguy°n |~ | €u ty ct,hHywavhdn'qu di§c VL.Ui, 116 ng

L'i Qu khi Wn L€ c,vaorlgc ttua, d €homgn "t m"hn m (
h€ ng LJn nhau n°n khivangm xBetnQit .BtW23h is
c8§c &€ thig IL€ ¢ xem x®t v~ th nguy®°n c. a

Bd ng CBc2.Lvi | _ 1 neathol ogxgmnx®Wba ch

TST’ Csc LUi 1€ ng |KI h n;ugé--n
| |[C8c Lu i Ic hElimd & i Zmuong
1 |L<€u |qg&scéng trinh [Q] L3T
2in, s©u d,ng chly h4 | 4 [hy L
3|Chi Qu cao bdc th_t say [a] L
4 B&8n k2nh cong c,a mli [R] L
5 (Chi Qu cao Ldp tr " n t2n [P] L
6 |G-c hblt c¢c.,a mlii ph-ng [d] d
7|/Chi Qu s©u ¢, a mli ph-n |[D] L
8|Gia t c tr ng tr+€ ng [0] LT2
9 /Kh"i 1€ ng ri°ng c.,a n [J] ML 3
10 |n . nh, t L,  ng | c c,a n m ML-IT1
I CacLv i Ik het mg c HEXhm ¢ |~

cva th2 nghi Mm
11 |n s©Ou d, ng chly tr€e g [hiy] L
12/n, s©u d, ng chly sau X [hi] L
13|Chi Qu d”"i ¢, a xo08y n+¥, [L4] L
14/Vdn t ¢ d,ng chly | n [V max{] LT
15 |n, s©Ou d,ng chly tr<€e g [h]
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TST' Csc LUi 1€ ng | KT h ngTugén
16 | n | s©u d, ng chly sau x [hy] L
17|Chi Qu d”"i ¢, a x08y n<¥, [L2] L
18/Vdn t ¢ d, ng chrlhy Ihani V max2 LT
199/n, s©u d,ng chly tr€e d [hs] L
20ln, s©u d,ng chly sau x [hs] L
21/Chi Qu d”"i ¢, a xo08y n¥, [L3] L
22/Vdn t ¢ d,ng chly | n Vmax3 LT

Cg&c LYi | @sreg L'€aaop X'®®hng tr3nh h™ " m s’
c8§c yJ/u (i).Donhéomiyt m c&c LYi 1€ ng khing L
nghi m n°n kh'ng valk/n §c§8d  lhigih CLA@ endh alun IQu
(). Ngo~"i c¢c8c yJ/u)lt€c txh®ty 11" cc - [nohh- mh€ ng
c.a thZ%c scghyiJjumid,c ., n oh- mhi Qu LUYi | € ng Kk

trong nghi°qg E®Quldni yhek@hl ndLng cne@ cv 'tor,° n
nh&§m bQ mHt , h23viachvandgd nlge’ ncHit xn@th QtnrpfHt  chidmdh
ng€. ng tr"n, n°n [nh h€e ng | {(i).gi " ng nhat

Nh. ng yJu t°~ T[fhanmh€ nigdi° Ineh ng L LYi
treng L, d " vachh®©Qucdivav clE@®iu xthi®ync cchoa c§c

nki),mc- thw viJjt d€ i ddng quan h° h"m

f(q,ma R,Pg,D,gr,mL V)=0 (2-7)

Trong ph€ehng tr3nh tre°n s’ L4 | € ng
Buckingham(n® nh W.Ti vi ¢ | a ch n 3LEthamsl'€ ng
m i né3)= 9 LYi | € ng khtng th_ nguy°n.

&AM B Tt (2-8)
hay:n ' A B (2-9)
Vi ¢ x8c L  nh c8cy°n rm y Lk®&idngtiphehmyg

trinh sau
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1y

CpA
CPA
CPA
l\r/\ (2-10)
e
A
CFPA
wA

=zzzzzzz:3
222 A2 A
DD D D D D> D> >

—~ B onN M

o -

A~ NN

X8c L  nh c8c biAb3Jkph?! o ghAE BoeRgwy crBc t
nguy°n c¢_, a chZ¥%my10&ih{ii §mphe@&Hbtg c§c s~ ml

khéngt hu @hH#Ua hay ng€ ¢ tr° 149 t_._ ng ph€ehn
di, n tAngCpbitQhimW nh€ sau
A = [M_L-3]xl[L2T-1]y1[L] zl[L] =M le-3x1+2yl +21+31--y1 (2_11)

COn b3Jng :=0ml=0;%<€1tacon —.

Th. ¢ hi' ' n t€ehng t. v.,i aBdrebic/]Jn khlng
N 0 nod A2
A A A
A A , A6
4 N_CE_ 4 /\Ei_\l NG%E ZBA NOA "R
Thay c 8icvaapih8ehtnrg(2-8) a6:2 n h
leﬁthQW—"A6 Tl (2-12)
ooooA A
Ph€ehng2td3ntph€hng tr3nh < hudhi2ngnvg N xrd
c8§c yJu t° t8&c L, ng LJn LYi 1€ ng nghi=°r
V.i dhiig L€ ¢ x®t trongvakb®a tH3mht phiteh

ch, yJju th3 gi 88 tr° Re 2t t8c L, ng LJn
Trong c8c yJJu t (RhBEgpghch quanahml v, hblt
t" gqe¢e” hbBlt LDFRE®bSs ] .
Khi x®t trong 03 tr€ ng h p ¢, thw c,
di, n c¢c, thW nh€e sau:
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+ Khi ¢2-122dWngem x®t gquy |l udt h3nh th°
L " nh chi Qu s©u hHtIl ®u gidinpYshdudkhing wuy
xX®t LJn n, i b, d,ng ch@MWtrn°rnhb nhqgua L \

E OA$
- 2-1
& RERT (13

I3

+ Khixemx®t vy Jju t L, d” i dx o ®ypch) qugri2h 3r o n-
tr° th”"nh

& E—he‘\A h“$;Fj (2-14)
A A A A
+ Khixemxél @u ¢ t r odh,gn on pai h o@Dt r° :t h” nh
ATB & E—rﬂAhﬂfrj (2-15)
N A A A

23. ng duwghqgUlch tthrcngngrhghindfn ¢ u c8c L Hc
h™ ¢ dc,.nag m h, ni WL giynmyHdBpodys au bddk, nch, ah){y ph

23.1.X8c LMNnh c¢c8c kMNch bdn th2 nghi Mm

Quy hoYch ghbhano hnmtm > m ¢ _u |~ m t h, p
tr¥%c v™ t2nh chblt b°n trong |~ khimigt bi .
blfo to"n v~° DblrMdmnchkith L mtg thh cm'd, aguan h'
vio v c8c thhng°s chfs ra8c, ah€hng phtg
(Nguy, n LHEgbhy, 200@5nh). TuyWn, 2005

Ph€hng -13r2*entc (s2 dl 'nngh LcWg cx Scchu, i t h2 n
c8c yJJu t° t&c L., ng LAgn LYi 1 € ngMingthli °r
v @6 hinhh | p nlgehn °ch, rtg uc hef%n g hc Suc quan h'  gi .
vaoXv ' c¢c8c t htaglginh2?d. Lfu ra Y

X; g NGHIEN CUU > .
(B, R, a, > _ _ - 4
P,q) » DONG CHAY PHEU » (he, L2, L3, ho)

Hinh21.Sh '~ [~

~.

t € ng nghi °n ¢ u th ¢ ngh
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V. i sh LY nghi®°n c¢_  caccachkBachhall W, t & m t BV
quan h  ph, thu,6 cva 8a ¢ e vigh sEg LF ahal H b €F
th€ ng L€ ¢ d%ng nhi Qu nhblt L. |-

+ Phe€ehnogh pmgh@iyt d 'ng c8&c ph€ehng tr3nh
tr°n ch s’ ph©n t2ch th, L, ng c¢c8c s |

c.a h” . Nh€ ¢ LiWm ch?2nhthcW ak hp[ho€tsnggt pth?8&n
nh, ng v¥ng n3ubm ngo" i miQn | " m vi ¢, nt
te ¢ s° 1i wu.

+ Ph<e€ehntgh_ ph@&®p hEFnh h-a d a tr°n ch s’
nghi m LW Lo c8c thtng vaol«LFunhatt€ea.c§
b tr2 c8waohhhng-sthWFah, L ng m r ng I

vng | "m vi ¢ c¢c_,a h . T. L- c¢c- ThWngi #p
LFu v o | " c¢c8c biJjn kinm ng+@ iLerghivin Ld _(
ch" " nh th&d ddyl W®y | ° ph€ehng ph8p quan

nghi °n c¢c._u LW x©y d, ng c¢c8c m! mhimhcot he o
cblu tr¥%c ph.c tUp.
Phe€hngthh8§pmai L€ cds §d, g x©Ogng. hg c

nghi m.

1 l2 |3 la s ls71ls lo ho h h2 b3 ba b5 he b7 hs
T
d’_
f Z
H . ) i kN ']
T Xody 1 Xody 2 Xody 3

= Toz d¢ Ophixerop c K . I i ) L I'I“ai/
= Y — — -
i T - - o e h32 - — h
;f“*)‘w ST =i
R el hmin
a2 el e
SR v T e — [— |
A D T S T T S T T S i i T T r iy
| 4 - |
n ﬁ’?ff///fff/ff//Kf/f/f//f/fffffff/ff/ffffz’//ffff i L3 HL
L

Hinh22.Cblu t Yo, thingchkpht by 'y “tIr 2l adHin gc i
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Bd ng CBc3thitng sX kMlNch bdn th2 n

~ . s .| d | R | P | a | D

Uit e L em | @em) | ©em) | @emy | @F | DR

A
v9)
A
-

=%, R51,8,a/P=0,32 | 51 | 17,8 | 62,2 | 20,0 | 6,60 | 0,32 | 0,33

=0, 51,8, a/P=0,24 | 51 | 17,8 | 55,6 | 13,3 | 6,60 | 0,24 | 0,50

=%, R51,8,a/P=0,14 | 51 | 17,8 | 48,9 | 6,7 | 6,60 | 0,14 | 0,99

=0, R&1B,6, a/P=0,46 | 44 | 18,6 | 62,2 | 28,9 | 5,22 | 0,46 | 0,18

=0, R&Z1,7,a/P=0,39 | 40 | 21,7 | 68,9 | 26,7 | 508 | 0,39 | 0,19

=0, R&Z1,7, a/P=02 40 | 21,7 | 622 | 200 | 508 | 0,32 | 0,25

=0, R&Z1,7, a/P=Q@4 40 | 21,7 | 556 | 133 | 5,08 | 0,24 | 0,38

=0, R%25,5, a/P=Q28 32 | 255 | 622 | 176 | 387 | 0,28 | 0,22

O |0 | N[l |bd|lwW[IN|PRF
[oNu e N i o N e N =N = N B © N i = R i @ §

=0, R22,6, a/P=02 25 | 296 | 622 | 200 | 2,77 | 0,32 | 0,14

Max 51 | 296 | 689 | 289 | 6,60 | 0,46 | 0,23

Min 25 | 178 | 489 | 6,7 | 2777 | 0,14 | 0,41

X®t th, ¢ nghi " m yJu t° to"n phfn 2 m
t i thiWu pRCNguw r lbhdgmy [Z205nh) Tuy Wn,

Trong trn@ hnig° nh cp u 8cc, ac hluydn t&re, noghi = r
h® p c., a c8c tghbt8hing ks2 n: IR grhlciQ bhbiitao bdc t h,
clng tr3nHKiniP22. t l eu q (

Nh€ vdy s° th2 nghi=m2cfh2.thghbihm n |

X0y d. ng 9 k ch blfn B[ng)c,8cmBtihtkgch’
nghi m v, i b’ n cblp | ®im 018rs/Img, 0,26p fis/mh v@&" t |
0,325 ni/s/m.

T  ng cc-, n3g3 tr € ng hhpi tth2 hngohiv mmhm c
150 th2Z«ndhd cmth, ¢ hi n

23.2X8c LMNnh h"m to&8&n mt td hM
Khi nghi°n c¢c_.u |i°n kJJt t<€hngmédhiman gi
h“ i quy La&guyyAnVthnHAuln, 2014; B¥%i Th/]
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Gi [ sh2zcnghitm v, iyX b&)Rn Y Ic” lcdp” (tX
c.a th2Mingh®inhni.da” t ugfgy t2nh c¢c- dUYng
9 4, r8 r8 E 58 5 (2-16)

Tron®(biJn pPHachthuicu pho©n 1:1¢éhhc, &
chHin phln 8nh m c¢ L, Fnh h€ ng cr:h"cBc
s € ¢ | €€ ng, c8c h” s h”i quy n"y phrli
bi Onc (In@dmp 1t h3 [nngh thedige c¢ | Yi |~ (feahg h €
l . n th3 s . [nh h€ ng LAgh(ki]redl dpc b oOn/t

[nh he€e ng L/n ich+m;uUil “u smho©rms "t 2ch (

Mu " n x8c L  nh L€ ¢ cBehhi sFnh'Vi gquy
Trong th ¢ tdh's$" ht w2 mdlghi wmublt hi n c8c
nghic.om g i | 7" c¢c8c thayb.s V3c vadymth " rtlo 8§t
h“m h“i quy th ¢ nghi m

~ =

9 A As A8 E As (2-17)
C&h s h”i quy legki xBct iéemhph€hmMNgtpl
nh, ®h#&thng ph8p n"y cho ph®p x8c L nh ¢

ch  n sao chophl, tlhuchc cl,«<a csho so v_ i s |
B 9 9 OojEI (2-18)
Trongill'-:giY¥8 tr nghvci nmht himng 98R& ° t

gi § tr  theoqup thiGghimgthti.r 3 nh h
H s hi g ugtinkteo cong ttc:

p

0

&) X (2-19)

Trong=1%km: |
C8§c h s €t phe€yng€nb’ c &ch ®idofoft mQm
Excel (B%i Th/TF@®m, QGG g)HOT S FBr (220082v ~

R(Nguy,. n Vin).Tubln, 2014
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233.C8c thtng sX L8&8nh gi 8 Li ph%% hip cva

+ HM sX x8c LMNnh:

H s° x&¥c¢ LI'hnth hS n t2nh chHt kih/En gli @
ldp X ¢ | " n- thw hi' #i€pbfgi{itmhbcHnbt
c.a tblt ¢CNg®yY, mi@amo XVtn v~ c¢s, 2015; Tr

332 33%

( O @UA ¥3E 334° 334" 3 p (2-20)

Tron@®34BU U :I " t " ng biBa2BUnY claa vy;
t" " ng b3nh ph€ehngg hbiJmuly, ng "c L&liylLe c
quy (SSR c¢c”"ng | . n th® m* h3®nh h”i quy c°
I ng B3&BW) U :I © phfn biJn L, ng cHn kA4
x8c L12On6, US|t t.

+HM sX t_ _ng quan bii

SI'" h s t€hng quan b, i n-i 1|°n t2nt

t huvaec 8¢ bi JJn( Ngey,| o pv@XR01ykrn€hng Vin T,

3 3 p 3 op (2-21)
+ Sai s X chuX n:
0,
33 — 3% (2-22)
I p
Sai s chuXn SS O 0,30 |~ khg t t.

+ Ph©n t2ch: Anova hQi quy

Gi§ tr° L€ ¢ d¥%ng LV khi"wmlh? ighqSsyt r ph
ki Wm L " nh n”"y nh233m L[mmbTio ¢y tviygn pthZtn
h™ s° t3m L€ ¢ vXn c¢c- gi § tr  rkWikiswWm Idi
s. ph% h p c¢c,a m* h3nh hYi quy t  ng thw
nhch hay bac bgilthuyT (Ng * V£ vaNgup n Mthh Thij 2015;HoangTr ng
va Chu Nguyn M ng Ng ¢, 2008BuUi THJT ©m, 2007 ; Tr €hng V&in

3B |:M* h3*nh c¢c- T nghoa.

3BC |:M h3nh khtng c¢c- T nghoa.
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Thitng th®€=ng, 66" (@56 I ngh

+ Ki®O®m LMNnh c¢c*ng thoc thyxc nghi Mm:

nNW ki Wm L nh L, c¢ch2nh x8c c¢c,a c8c ctn
h3anh h” i qubyi tthu /Jhrg ts?2 nhd_ thay ph€hng ph&§p H
n"y, s 1li u th, ¢ nghdé¢?mgLteh ccchi at dp mki2\
Hinh23t hW hi n sh LY c¢c.a ph€ehng ph&8p n"y.

Cong thiec Dinh gia do
thuc nghiém chinh xic

]

Sé liéu

thwe nghiém

Tip kiém
dinh cong
thikc

Hinh23.Sh LY phe€hng ph§p hol dout

2.3.4.Phéanticht . ng quan
H s° t«@Hng muanh”™ s~ th ng k° La | €
hai bivBpn. sH xs~ t€hng-1quén el1; gh8§ &1 1t
khtng hay rr@fhn "k hhtanij W@ngtnetsn g;t ethag quan 2t
s° tehgyo0ogB8ant €hng quanWhi+0oFvat s€h namehygrug
chHt khi h' 380, T2hngQqulinQu t<€hng quan
L ng biJn khircl®, sght €hnoi uaBRNgul nsCat
Viwacs,2015Ng?! ViEvaNgby, n MUnhT T@HIn g 2\0Ly6 ; T Y,

Chohaibi /jnvay  nmXu, h° s° t+€hng quan Pear
th ¢ sau

B @0 oU U

o) )
B 0 6B U U (2-23)
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H

H s’ t€ehng dumag t2mch to$hpdm@&@n t©€Bch pd
nh€e Micro@fogfethnBx &/¢eln, SPSKTr RO O0OQuang ), Rrung,

H

(Nguy. n ViEn)tTrubhn ,ha2i0lcshu, i s° |i u
24Mt* h3nh th2 nghi m

2.4.1.M6 hinh
nNW ti Jtnh2h "nnghhi = m, Im€ d 3 x @ygngndiéing kinkldai
17,6m, r,ng O0,4m, tYi Trung t©m Nghi °n ¢
Li Wm Qu ¢ gia vQ n, ng | ¢ h ¢ si'ng biWn,
l——L:4{JOCm —-|_-—L:350cm —+— L=110cm —

L=600cm + L=300cm —

| 3 '
i~ Y

/
¥

/'u)

iy

78

1-M&§ng | € n@Kbblp | HUEBKd somigc, nd@ fou,§ho s u blt
trung binh5-n £ wl EBu 6Mf ¢ ,8po | . ¢ mYc h7-A an gx [t Ui
Hinh24.Sh L b° tr2 th2 nghi m

a.M! h3nh vamipi thm b. M! h3nh sau
dnh ®: 1h3nh th2 nghi m
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K2ch the:cPmFnhiht R gedacus,6 M43i2,0 m;
HY | ea R, BLao=9¢ 043 12m@Hinh244nh bl .,1Lm bl[o c
cfu th2 nghi m the®2009u chutXmWTCVN: 821

+ ChiQu d"i th€e ng | €u Lfmnbl[onl nhblh
chlfy t4i LiWm kim Lo m c n€ c¢c th€ ng | €t

+ Chi Qu d”" i vheula€up htYmm vbifoc §c khu xo§
vQ trUng vakhioltn g lISuiaghtdelnngh h€ ng do t h.
h"nh clLAnckhyng cahl[yD, mhgp whly t4i Li Wm Kk
|l €u "n L nh.

+ Chi Qu cao m8ng k2nh LIm bl[o cao hhn
g m cl d,ng v ng cao, s-ng -~ hyd | €u.

Vi onedau i m§ndchkamh chJ] m3Ja gn €laple k € nl
cogi ot ngkxmagn®uc t hwWmt hayi Lnh_ g Lb®uc crhbltn
ttng giIm m c gupthovi hd Ilg@ant s§8t. c8c hi n

nghi " m m t c¢c8ch li°n t_c.

M h3nh Ldp tr~ " n L€ cL€ ng taRdhrgy &nihotthc H
t heo Q@phixeroglinh a3 ., 1 phfn mli hBW tLh6 a rt hii Jtt,
tran. 5ml i h blt c - cnh Bjcmk21/7onm 2556mv8 2966m t €hng _ ng
g-c KBwW4a053°29v_ i ‘c8hc tkfn kh&c nhau L€ ¢ x

k2ch the ¢ @aa@hdiygmgngn d¥%ng v_. - -xil K minrhg
t . 1®m12)

242BX tr 2 m’ t coat, vil tr 2, t hi At bMnMm Lo
242.1NVIM tr 2, m’l t cat Lo

V' tr2, tronggth2c ditghlio m B€ o btrer2HtcUi h
chi tiJJt c8c yJu t° L€ ng mHtnag€ c¢c h€wu
chfynge ng Ldp, bdic ttih]tt ,t Ynl i céS@hinh2.9.cthr 2
Ngo~"i ra tu°mhm ktitcltikBol mHt b€C&c OmHtm/ cldtr
L€ ng .ndt €n€t ¢ b . tM,2i tmHian gc bthaluo hai t
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tr, ¢ LOG® d.i Whrong khu v ,crtgcilxo®Bylyiswm,
| €u t kdh,olthnlpge@w 8ch L Qu

Ngo~ i ¢ 8&ch mHitr 2cdithew’ bhici b nf€ c8§ti Jn
t49i c¢c8c v tr2z LHc tr€eng, xung YyJu nh3m
ti J]p sauthioédmdc t r A nth.

nNW x8c L nh pHwnt rb¥ac viddnng "ach [y, ti /Jn
x8c L nh c&c€euhthg d. ngh&€hly tU4i mHt c dt

ml i hblt, d, ng qguXnpacxody€ cc§ ch WTIwAap tbhdci txh§ o
vi, v tr2 xludut thic nl &y8cl gn Shhht c_a d,n
ra gi.i h4n, ph4m vi d,ng chly s€& t&gc L,

nNW x8c L nh k2ch th€ ¢ ¢c8c khu XxXo08y ¢
ch, | €u L<€cchil@u Lddci gne@g g, vcinj QbOe a Yic o |

2422Thi NdaphbMN ng ph8p Lo

c. M8ng | € ng L d. Thi/gt b L

inh 2hi2Jt b Lo
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Q

+no | _ u:nW x®B@ L nhvabm®hinjd®nmgg nc8bipg | € |
nhdt,i npe tigpn t himth cd, .MgL&u | € ngeol € c
clng th cC'Reghhdck. n"ph8m &jngi tPikb®Hn O,
(Prlac hi Qu cla® ,m@&nd n €mangl € ;idtiic  t c tiniStoan:
he=h+0,0011mM. M&ng | € - nghi QUO©yYy_ ng +9Q.,7®m, &K
thiJJt kJ] ba tfng LW k®o d"i d,ng chly LI

1 AE pix wcmit (2-24)

+ no cao LS md tng_ kicm Lo m c¢c chaN® c |
vamal W Lo cao L, mHnhhme. @/Jt, hgpchk[Wm(tra

no L€ ng mHt n€ cctd@igcé&hl[y nhe€2v'lHcr
hGp tr°n ,mHtr °mg@vinghhéitc LvWmg Vv’ nt m#h bIE Hc
X08y cd, ngcc bi[3payd bongu .

nWd+€ ng noingcacb®. nch Lo L€ ¢ b" tddi° cBH
Li Wngil® tr  ctalbulllL€Lle ng mHt n€ ¢ L« L€ c

S d,ng mia c¢c- gdn th€e ¢ th®p v, i vUYcl
binh Ni04 c6 du xich 0,ImthW Lo cao L, ¥£€nggmhitlt n®€cct
th€ ngsa®¥uc®¢ xo8y rblt d. d' ' ng LW Lo L %n
V. c c- xo08y, L€ ng mHt n€e ¢ lultn dao L, n

d”i LW I bly 7 trend b3nhiMWua 03 | fn
Ngo i s’ |li,c@8clb, bSolgy dejiangg L € théplé o b 3
thing qua th"nh m8ng. Gi § tr ph®p-2Lo |~
phwut, LHc bi t |~ chiQu cao n€ ¢ v ng.
S i wS8lco chk8%rhg kh&8c nhau L€ ¢ L i ch.

ngay cl dp€'tc Lo | 4i LW kiWm tra, L[,hoBifo
b, L€ ¢ sai s c¢ch gwaan,s.saigXsu nhi °tnh” ng

+ no chi Zu dhii Qu_ adc¢ in kdpyr:®pkehl-0 knhhdny nlh’
nét h€ ng bi Jn cidybhleec bi°Pnt L€Clki Qu dbdcn€hgt
L/Jn KIJWmt h“uc c8c xo08y quan s8t L€ ¢ b°n
quXn "I @i Wm kJjt th¥%Wce c,a xo08y. Trong ph®
trung b3 nTkenmih” hi3 nghi agjjuan s8&8t trong kholng
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LW x §@ini229rcH ng nh€ Lo L€ ng mHt n€ c¢c t4i
I | Y4i LW lndm iphd ik k&g asiais svh” algai gquanng X

+ no I D¥%ng XEFu Lo Li n t° E30, MO v~
22)c - dli Lo +2,9)m/sva@5000m/E T2 hi u Lo L€ ¢
vao mayvitinhcé h<€hng ¢ fud nhwhepklJ€utgufog b3 nh tI
v’ h s | ®ddMilk crBgHinh2.3vm

nW LTm blfo L, "n L nh c¢c,a ph®p Lo, th
nhdn 10 t2n hi ucé300h€ Ividyu mt ic Lti Wmi Lo

+X8c LMnh hi MBuggdtcEreth untnrbon gl €'t e tni
| @ah 4 | €u ¢Hnh232: t r 3 nh

MHt c¢cdt t h+€ nmgHtl Sudtc ‘tnhd@cTl);® nlh€u t r " n

MHtt cidHd | €@umEelt trénkbt n A nmdHL)s@uw n<€, ¢ nhTly

Nkng 1€ ng d,.ng chly t49i t: ng mHt c dt

6
% = (2-25)
¢C
Nbng | € ng L€ c ¢ongtrinhlheabo +5aE qua t o’ n
T |° nktng | € ng L€ ¢ ti°u hao &E%=a&E

TrongE, &i,Vigi § tr’ ntng vdl€un gt,” cmdiogunne, ¢
chly t4Yi mHinh@2t t2nh to8§hn

243n8nhs@itg8hs2X nghi Mm m! h?3nh

Saic.sa s~ i u th2 nghi m m! h3mh mdc
hinh sai s’ ,dosatjatsffjg b'h Lo §plada,_ a'gldi | € n
L nTgr.ongal-s Lo c, achii xlwBltrEghidaéd U @ qg
L ng2bhirti mUnh o€and, mgit kKhBy ceot8§Qu d = i
th€e ¢ khu xo8khi Lb, sp@gidne o/ih @ intgRmgh,t &y
théep m8y t Wanya. c huXn
243.1Sai s X dohinhhA tvuv o

Sai s’ c¢chJ] MYoh3m8m gmdkt2cnishidby ph, u L Ht t
v,chirQua4gn. Gia ctng m8ng kz2qgihisSai sai ts€hn
t2nh v, i k2chhi @, r)0dnconi® i k7 p 11 1 1w P
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Sai s’ c¢chJ tYo L&y |  ng@a»n x@y hs3rrght: b
mkng c8t m n, c¢c- sai s '¢illo $a& cs’'s atu€tkrg
mdic ph[i v, cih P |s@uucobd®lOmgm bi2/106=1,5%.

Sai s’ gia ci'ng ioh/jbhd4&Gatlfs mphyRen g’
cao L, v" k2ch the ¢ d”"ilalwgili®, ¢ <du Quhi
bdc th_ t nm® trh¥blts ali™ 88%. M €@hnlg LIs@u Id, ng ch

co hGp nh, nhblt I'° 3cm th3 sai s t<€hng
T " ng sai sng&ndjo kéemMh tvdo L8y m8&ng hoHc ¢
t heo c 3 @gy=Ph/Xc:
¥ h b
V.i phfn tr8t v_a Ixfiu Blbnig ° th€e ng, h
DY o6y =P || 184 05=2.3%
v h b
V.i phfn k2nh h_u cﬂ(%):%;%toﬁmﬂﬂ%clng t
¥

243.2Saic wtahti ool

Sai s° c¢,a thiJJthbeénh L€ac §p d_agch
nh, nhblt ¢, a thi/]t b Lo.

-Sai <tng amtenh2l €u | € nmgh,guewhmsng |

-Sai sc¢c lbhé#€Rmg kim Lo | 0, 1mm;

-Sailos m€cc nb RarvagmamNios [®,1mm

-Sai oshi Qbhdgit h&somt h/®dp Khol[ng chia);

-Sai shiJpt, ab't Lo | €u t ¢ L« L€ ¢ ki Wm
2433SaicwaX sX i Mu th2 nghi Mm

-Sai s° c¢c.,a ph®p Lo | €u | € ng a@phép cS§c
Lo ¢, t n€ ¢ tr°n L nh LdpThgsaiacgad 3Imhiy® K i lin
| €unglla®hdng2% Trong L- sai s’ c.a c¢cltng th
m&ng |~ 1% L€ ¢ t2nh theo ctng th_ c:

g _ 2 [X) 3[]1;[/2
q (%) l78%3 2h,

-Sais” c.pa Lmh@ 6 s ©u cd,cngv YenhlgE @& itmdat'a g hil i r

g m sai s’ c¢chJ] t4Yo m8ng v~ sai s’ ¢, a ¢ttt

8=:L782(0 00067 0,0047100° 1%
Q 1 1

+
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+Khilo b3ng kim LoOail)sm,tseswpitsl i €hh

+Khil ®Jbng mia sail¥ss mmuysai Lsil il €Bf g %l

-Sai s’ c¢,a ph®p Lo L, s©u dnogay ic hslayi
ch/J] t9o0 m8ng v~ sadisas$s sc, @daabhil/ingbc, Ao L

+V, i chi Qu s©u n<€ ¢ Vv ngVdsyait sng dsaao UL
L i mn'V.i7 L, s©u n€ ¢ v ng nth€hnngh blt" i ©cu, 3a7
ne c lafiBmoR0%,t" ng sai is | 't GHERDAE+ O,

+V, i pEk®pd®u khu xo08y, sai s dao L, ng
|~ 2, 1cm. V., i ,chnih@it d~"i 5x0oc8ny t%h 3nPha®ip 90

khing [nh h€ ng c¢c,a sai s do chJ tYo.
Sai €ebgl’ khilol €eutthb theo clng th_ c:

v:%, sai s'talzﬁq?mg L

Trong lEchiQb, r hng v~ cedhi Qw.s ©u mHit

T " ng c, g €uaitpx= 23%+ 1 %

Nh€e vdy sai s cpda ¢8an mh®pc lvigaiahd,™ t u
xoay la2,5%.Sait ®hng L i | . n |nGubttt nngdicc hplhy[ iv "¢, ca
n€e c¢c v ng |7 3%.

244.C8c Li Zu kméMimh gi ai hu n
Khi nghi®°n quamn! mg ntgr Tmlfyt h&ml | ¢ td§ e gd,
vaod , ng chly th3 tr n@°ln ¢illunghwuXin trehng

ch  n troghbicBcecnth2lh h€phnygi Froudc huXg | ¢
&O RAI
2A 2A (2-26)
# EAAI
Ngo " i |l udt t €ehng t ch bfn n°u tr°n,
t c.,a d,ng chianygotnond m! tH:3 nh
+VQ chJ] L.:Nflunggohdynd chlfty], chJj L,
chlfy r i th3 trong imOuhRinNhnclng Phdmngtteh

c.a l,uddh, n8gn ch [y ‘lk’hud bregn hc hpfhy€hrn'gi s ¢ c [
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+T€hng tV3 nth8&8mg chT[ yvatronqingothinifladogs ch [y
r " ikhu b3nh ph€ehng s_.c¢c c¢cln n°n khi thilI/t
h ¢ lpi.@®@ ghQ c¢c.,a nguy°n h3nht€hng!t h3wa@
cfn d cNgtug nng Qfnh Gfm v’ c¢cs 2006

+ Ngo“"i ra L, s®utd’mg méhhy nihh k ha migl
3cmLlW blfo LTm kht@agsbc Ehmgh®Hbhgngo i .

X®t theo(26), WL LKim mlfo c&c th2 nggkhii’ m
t L. ng m! ymddsrhh dnh3lt® &l @gd hinhiv' tr2 c¢. v
nh, @®&épth i | . nyndidegni .si” hiRep). Kthri° nnghi °n ¢
tiJp ditmee algllhlévyt ©a r JVgy5.000-10REHO0 " ng Vin
Quy, 1979.

S” ypoEs hY | €u t2nh theo clng th_ c

a2 8= 1 (2-27)
H H H
Tinhchot r € ng h'vpli®til € hrB@=36 Iks,val ndubltl € n g
nhi¥=1301/93t hs Itkeemg Lhn v ° hd | €u mt hs3
(0,09m¥s/m+=0325m¥gm).Tr ong Li Qu ki n th2 AQ,hichm nv
3 = 0%s0r1 wrh n@27txh§ cc We€'ndh phUm vi tyhols L i
(ROt r ong (800QODON=B25000000.S0 s §Rdynosgi , i Relbn c -
Reyn, n°n d, ng chly trong m* h3nh s€ | " m v

245ni Zu ki Mn 8p dAng trong thyxyc tA
T. LiQu ki nnéuténltd ng m®* h3nh

2A N 54 (2-28)
H
Theo titt@hrdutXn l (2-29)
Thay(2-28) vao(2-29 L €" ¢
~ ¥
K
2-30
g 2 A (230

Theo LiQu ki n th, c tJ c,a ml €usl €ch
L hn v' qua ¢=rA0-r30trAs/@ n@o | L - ,gnh=REwW=9A0BI.POOR e
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vasm=001lcm/s(t €hng _ ng Vv, i nhti2" tnglhi%pn & e 2d
m: h3nh cho ph®p t<€hng . ng v(23B80Ilphim vi C

} vy pgX (2-31)

Nh€ vdy, v, i L vac8 & bhigQehgknd Hinv ki« ul’
theo(2-3)s € LIm blo s, t €hng t vacdidica cmidnh
nghi m L« L€ ¢ tifJjn h"nh trong khu t L

qul nghi°n c¢_ u utdnfayBoag toars pn d r@ogeog h  ,ckhit J]
s d_ng ph®p biJ/Jn L1ipmma vnguycinn gh3vnéh nvh i
c- thw tham kh[o t t.

2.4.6.Quytrinht h2 nghi Mm

M n®dn h"nh m8y bhm L€a n€ ¢ t. bW
quamang€ ng L o ,t & Fapmddhinh. g

V.i c8c k' ch b[B[w@ ,2OG Gluh brdlt tth2 tn
| €eu | € ng | F 30 /L' QL10611/5,:Q= @ /s, Q=36 I/s hay:
0:=0,325n%/s/m; ¢= 0,265 ni/s/m,qz=0,180 ni/s/m, g=0,090 n¥/s/m b bn g L®& c h
ch"nh kRYagl@anthw thay L i L, m v,_i nh_r

thg8i d, ng,ck[yLnnih tmvap A€ b " hH L€ulLYc ¢

5

tr3nhmb24p2’

25KJJt 1l udn ch€ehng 2

1. Tr°n ch s° 1T thuy/Jt t<€hngx@y ,d, nmg
L€ ¢ ch s° ph€ehng ph8&8p ludn LW x8c L nh
chly ph, u.

2V. i L7 i t+€ mdg rroqphgi crérc Fk Quh &€ m! x Oy
d.  didm blfo c8c th2 nghi m ti/Jn h” nhatron
c8§c kJt qul nghi®°n ¢c.u th2 nmw@ohh m tiong

33 Qua L&nbh8agi @hré@mmdé hirkd ho & adibhyc ph[i n
hhn 3 %.
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CHhuNGnNn&C TRhNG TH_L- @, WGC DONGWN | T1 P
H N H P iMCNM NGx BXOAYSAU BxC TH, T
V. i |'T thuyp/ty CL€chehmnynk, c¥%nyg dningh?3
trongc h €h trighb3yc 8¢ k /Jt g ull[Hcn gthri€nnd ctchuhy cl cn o
chlfy ph, u sau bdc th_t trong LiQu ki n

31.Gi . it h9m v~ ghiphthanhdnng€en’ii ti Ap&iyngdph’ p
sau bdd, ntd pdhh)lty

311.Sx chuyx®mnIKYi ti Ap & &u 1 0=014kDAGVABOL A t
hm ot 25°+51°

Khi thay L°i m c¢c n€ ¢ h4 | €u, thu L€
chlfy. Vi ¢ dotnegni Lt nhp c8§chd | €u L€ ¢ x§c
X088y cu, n tr°n qtnh@3 L ng d,ng chly

T. th€ ng lc&uc vx@® shyY LI€€u L8&nh s theo

X088y xuli, ng€e c chiQu kim LY ng h”, xublt
ng€ ¢, thudn chiQu kim L ng h”, xublt hi’
chiQu kim LYng h”, xublt hi n ° sau |l u” ng

ao

M h-a tho7dld@&dge bt Icffln | € t t. m ¢ n<e€ c
+Khi m ¢ n€ ¢ hY | €u thblp hhn chi Qu ¢

mlvani ptivw] i h49 | €©u b<3nig nd cngn® hc nog, nx at. h B
to"n | ° d,mgblki Rt , nk bblh @K ang xio §yg Jcphinhn™ yn ~
th ¢ n" i tiJJp phHTdHIkaRB®b bng d, ng xi /]t

+Ti ] d©ng m ¢ nehe hUi | €ufJpkhH h€u c|
dirguyk” chvabblm | €m” 1€ Mm@y | €u ch” xublt hi’
Xxublt hivako€y8§y,2 hoHc xublt hi n xo®y 3
DUng /Jhgh tdé- xo8y 3 vXXn gi ng nhgHidh, ng |
31b).Nh€d§ng n i tl Jpg xtuhbhNd3 hxtohgy 127 n<€ ¢ nl
khtngd#agp n iy tli€e]paTk2b(Hhhi3.X).DYmg i ti JJp n~
t4i trong m thkRboHe®®€ohn°a, Bhing " n L nt
h Uche (TT2).
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+TiJJp t,c dO©ng m c |Iné® cc hhud WagusDa nmg i c t |

sau mli bvdphiap® 2ia L QY nixody 2vaxgaydcn @ Vv, i X 0§
tr°n rhinithahhsldng hpy u v, i 3 xo8y cu, rbién n L’
L chih®u | sg@ohBdrDYYng n" i ti /jpg nhk,yn ¢th&ym h miu

ngdp h. n h p 3 xo08y drionlg” kdjtng udhlty dpum.g
tr€ ng h° Yacda/R0,14 #t0,325ds/mk ht ng xnu bit d thiBg pn
+Ti [ pc dOng m o n<etc FThudeg ,santga]p dy

N€ ¢ trong kh i ph, u xo08y cu, n theo chi
c"ng nh,, d,ng chly ch2nh v<€ thidwughagbl® mt
vaiol - I m, t |l oUt s-ng bQ miaayd, dcthmg ¢  h€'xo

kT hiTT4a(HihH3.).Trong m t s tr<€ ng h' p | €u
t hyag - cl hilt t he L8y c¢c.,a d,ng chlxpay9dlnaml i
nayk T HaiTT4b(Hinh3.Xg),d, ng chly ch2nh b n”" i I °]
| €eDlng n " ilantg Fpmidigndp i |7 tr Ung(Tt4h8i gi ,

+TiJJp t_c dOng cam m ¢ i4]ec WuynWn il sSun dr
ddmg LhPynHnt h ¢i/Jp dHTh)y L8Y ngdp

V., i7 @Yng xmu'bit thiijm nh€ tr°n, ch¥%ng ph
nghi m c_,a D.Il. Cumin L i v, i d, ng chly
Trung Qu ' c¢c L i wv,i d,ng chl[y ph, u.

KT AT KT T XT T ¥T XT RN N
Y T T *T

®
O
>

Q@

ph-ng xa t

hmin

HTORT ORT AT RT KT RT OET KT A
KT WT KT KT

. , . d =8 4a/P=0,14:q= 72l/s
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Nt

hmin

BT KT KT KT T T %7 T R

‘#‘T KT KT ¥T
c.TT gi . i coxday 2, FFE2D)
Xoay 3

/

T KT KT T w3 v o T

Xoay 2
d.D, ng ch(H¥3 ph, u

max

’”“TN

hmax

T KT KT KT KT KT %7 X7 XT

eTT gi, i koHyl tr °n
Zmax

e

‘-.F

hmax

KT KT T KT KT XKT %I

) d 51° a/P=032 q=36l/s
g.TT gi, icoxdanlvalr ° n

Hinh 3.1.Cacd Ymgqg i “t iWMp | €uc -b dic” =0,0+0t6 / P~

g-c¢c h.
a 25951

312D, ng chdat rp mKpui tah §ihv n

D,ng chlly eéhpg n i

il §ym gldpurblth hg ~ mHtE™ |
3xoaythe@w hi Qu L

ng . Hth elo€wk /it d@ [utyly)t,t 2h13 mchh it
ni ti ET3NEd Ingu chTyUpdh, wuhgi gi,.,i hdn |~
c- s thay L i c¢chiQu s©u hy

| ay t he Umg n
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gi. i hdn | trUdng t h§i L- m ¢ ne& m thy
khol[ng nh, ) s€&€ ¢- s . bifln L i vQ chblt I
Bd ng KAtl1.qud th2 nghi Mmva3TdsandhHTy ©O©n L Yi
Thing s~ th2 ng TrYngvak b 8y x u blt
S° |KB| q | aP | q(m¥s) | Dih | a/h | Plh | TT2a | TT2b | HT3 | TT4a | TT4b
11 1 |51(032| 009 |0,70|213|6,66| 3 123 1
2151|032 0,180 |044|134420| 3 123 | 12 1
3/ 1 51|032| 0265 [0,34|104|324| 3 23 | 123 | 12
41 1 1]51|032| 0325 [{030/091/283| 3 23 | 123 | 12 1
5/ 2 |51|024| 009 |0,70|1,42|592| 3 123 1
6| 2 |51]024| 0,180 [044|090|3,73| 3 123 1
71 2 |151(024| 0325 |030|060|252| 3 23 | 123 1
8| 2 151(024| 0,265 [0,34|069|288| 3 23 | 123 1
91 9 | 25|032| 0,265 |0,14|1,04]| 3,24 23 | 123 1
10| 9 | 25|0,32| 0,180 |0,19|1,34| 4,20 23 | 123 1
11} 9 | 25|032| 0325 |0,13|0,91| 2,83 23 | 123 1
12| 5 |40 |0,39| 0,090 |054|284| 7,29 23 | 123 1
13| 5 |40|039| 0,180 |0,34|1,79| 4,59 23 | 123 1
14| 5 | 40 |0,39| 0,265 |0,26|1,38| 3,55 23 | 123 1
15/ 5 140|039| 0325 |0,23|1,21|3,10 23 | 123 1
16| 7 | 40024 0,090 | 054142592 23 | 123 1
17| 7 | 40 (0,24| 0,180 | 034|090 3,73| 3 23 | 123 1
18| 7 | 400,24 0,265 | 0,26 0,69 | 2,88 23 | 123 1
19| 7 | 400,24 0,325 |0,23|0,60| 252 23 | 123 1
20| 8 | 32|028| 0,180 |0,26|1,18|4,21 23 | 123 1
21| 8 | 32]0,28| 0,265 | 0,20| 0,91 | 3,25 23 | 123 1
22| 8 | 32]028| 0,325 | 0,18| 0,80 2,84 23 | 123 | 12 1
23| 4 |44 |1046| 0,180 |035(194|422| 3 23 | 123 1
24| 4 | 441046 0,265 |0,27]150|326| 3 23 | 123 1
25| 4 |44 |1046| 0325 | 024131284 3 23 | 123 1
26| 3 | 51/0,14| 0,090 |0,70|0,71|508| 3 123 1
27| 3 151/014| 0180 [ 044|045|320| 3 123 1
28| 3 |1 51/014| 0265 034035247 3 123 1
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Thing s~ th2 ng TrYngvak b 8y x u blt
S° |KB| q | aP|q(m¥s |Dh|ah|Ph|TT2a| TT2b | HT3 | TT4a| TT4b
29| 6 |40 0,32| 0,090 |054|213| 6,66 23 | 123 1
30| 6 |40 |032| 0,265 |0,26| 1,04 3,24 23 | 123 1
31| 6 |40(032| 0,180 |0,34|1,34420| 3 23 | 123 1
32| 6 |40(032| 0,325 |0,23/0,91|283 23 | 123 | 12 1
3| 3 |51(014| 0325 |[0,30|030|216| 3 1
SX |t n xum 22 25 32 5 32
Max 51 | 0,46 0,325| 0,70 | 2,84 | 7,29
Min 250,14 0,090/ 0,13/ 0,30 2,16
Khi thay L i ,m wgnenci hdbld €u€u | € ng
dng n " ihGil/jlBu. M, i dYng n i tiJp t° n ty;
hd | €u. Trohynhudh d§ mmgnicyh{(AR¥)peh cu nghi °n
Khi chuyWn L i t. trUng ths8i 2 sd&nhgy h3 ntl
g i |®© m oahn nhblt xublt hi fn dKhg chpyWpl

h3nh th ¢ 3 sang trUng t twégi hdayc-m nc cn
| . n nhblt xublt hi nmd,ng chl[y ph, u, kT hi

T. L©y vQ sau trong Isudreh&®iyWm ¥, i mhér
visau d,ng chly ph, u L€ ¢ &@€(zih)vim nt cn e &
hd | €eu tgni(zmd),t HNgc - nlg sOu d, nlgin) @l [y s ®h,
d.ng chl@m)Trnomd bithioQm4g sto@ulbh /] Rax(Vn g€’ ) | Ui
| = v¥%ngdxuwmigt chil'yn ph_ u

TrUng thHgiel gi tir Yng t h8§i bdt WF3uKhix ublt
chis@w hY | @udc - nh2 thph@x fgu Bita: hi ~ wa3&R5/&X o §y
| fvac h®™ x wedy31&d/2lFn tr <€ ¢ khi Bumbd). hiln cl

Tr Ung thiHgénlatgi Ymg t h8i k/Jt t h3woayt,@blt h
va3. Khi L, s©u #xcnogngehcly 21 tnr:@utbhy hhgi p n x [
th i vagBgRNfvach”™ xublt hi 2hfro8§gulkhi 285
xody(B[ ng). 3. 1
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313T. _ng quan cvavatg8cs®ulAgi achyxhbvy nghi Mm
C8c ph€ehng ph&8p truyQn t h'xrBg nthr ocn§gc tnh
quanh™ t h, ¢ nph@®n m 2nchhe th. rnghy°cholbnkt |

H

' i °n h vV, i nhau hay khl'ng mvakhit Qg t®€h
quan(l™ ng bi JJn h)xy ancdhmich Udi JJn€ ng L €inc kh
t2ch th  ng k° hi n LYi, vi ¢ sHodpggTc§n

vaChu Nguy. n M INRNANgGY cn 210 ®)3Micrdsift ExelPBOil 4
Thj Tom, 2007; Tyc@tong hWhyn niT %,va20i0@eh it g he
quan h@ee p2eB4° m, c

T. ph€ehng tr 2d3)nh thnbyt Mg tti nng hg gvdpui, ch C
a, P,d R, D, h, nh€eng khtng cho bi/lth t®hwreg Lguar
Bung c§ch tp@mMg t@ wa nmQ rdicrosaft Exely plhif ns ™~ | i’
nghitthm L€ ¢ m i t<€hng quan Lhnvaci€dn bd JJa
th ¢ rBMng)vee.8 bi Jn khiBogng).MB. 3nguy®°n

Bd ng HMWM. 23X wanngiga c¢c8c Lui | _1ng t|
Tth T°n LUj Ie°nghK5i,/; " Hhhs tehng
- gh v-h2o Lo Ls

1 |n, s©u d,ng chly hd4] hg 1,00

2 |n, s©u d,ng chly t Y h-hy| 088 1,00

3 |V ttthGe xoky/P Lo 075 | 052 | 1,00

4 V' tt théc xoly/B L3 0,76 0,54 0,79 1,00
5 |G-c hblt mli ph-ng q -006 | 013 | -020 | -0,35
6 B&8n k2nh cong ml i h R -0,01 -0,24 0,16 0,29
7 |n, s©u c., al-cosh)i h bt D -011 | 006 | -020| -0,36
8 Chi Qu cao Ldp P 0,56 0,58 0,26 0,38
9 Chi @o bdc th_t A 0,62 0,77 0,18 0,31
10 |[L€u | € ng Lhn v’ Q 0,66 040 | 0,73 | 059
11 |[Chi Qu cao c, t n+e€e c H 0,66 0,40 0,75 0,60
12 | n Ss©u phon gi, i hi 0,66 0,40 0,73 | 0,58
13 |[Nkng | € ng E=H+P E 091 | 085 | 082 | 076
14 |n s©Ou d,ng chly1° hi1 0,69 042 | 0,75 | 0,62
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BfngcBo2t hbly chi Qu s©u h4 dah@w ‘qutamUrcd
c8c LHc treng h3nh dUsnlg he, ahénggcokifig p
th ¢ nghi m th khBmp,g WLd QuU€khi Mnernge’ ¢, v
c8c t<€ehng quan n"y.

V.i ¢c8c biJjn L, c I dp Li Qu ki Wi - k€holt
b&§n k2nh cong R khtng c¢c- t<€hng quan (h'
(lcosd) c- trebngglyuacsget ke | & @lgnd, qwan ¢
bi Jng¢r #E0h5 6 0, 7). Nheng m t LigQu id H,t |
h« g b33n1g nhau (r=0.66)c:-LigQuam hy Lhe"n d

hay n6i cach khac h%4ng | ° c¢8c LUYi 1€ ng ph, thu,
hi " n trong c¢ctng th_c¢c |~ L., t°ng quw&t. ni
Do L-, LW x©y d ng dganfgnhti bl tc | tdfpF @ Bragh ih’
D), trong L- DbiJn D th ¢ chblt |7 nmgt bi]

Bd ng HM 3 .X t ng guankh@agtvhao crm8gecu v n |

A A ~

nYi | {hghe| hgw/a | hy/hk | hv/a | Lofhe | Lofa | Lo/hia | Lohn | Lafa | Lalhn | R/he

a/P 086 |-081| 0,74 | -086| 038 | -0,78 | 0,28 | -0,49 | -0,79 | -0,38 | -0,13

a/H 095 |-092| 093 | 09 | 047 | -087| 055 | -049 | -0,84 | -0,24 | 0,59

a/h 095 |-092| 094 |-089| 048 | -087| 056 | -048 | -0,83 | -0,22 | 0,61

a/(H+P) | 092 | -088 | 083 | -09 | 042 | -084 | 0,38 | -0,51 | -0,83 | -0,34 | 0,10

D/a -0,77 | 064 | -056 | 0,76 | -056 | 0,6 | -045| 0,26 | 0,52 0 0,04

R/
(ha+vai2/2 | 032 | 021 | 022 | -026 | 0,33 | -0,18 | 0,43 | -002| -0,1 | 034 | 0,75

9)

Fr. 026 | -038| 051 | -0,18 | 0,31 | -029 | 0,69 | 0,05 | -0,19 | 0,35 | 0,89

cC&c LYi 1€ ng khing BRing)hgugse 1L Uc, K 1 €
s ¢- t€hng quan v,i c8c LUi 1€ ng h " m

a/H,a/h, alH+P),D/a, L Qu c - t €hnnavaggha n Nchhabtg W, i chh
hhn khi g/bk®t T'@h guban chalHsP)l a/ P, n@a/bi JJn ¢
ngh ch MhJnNg€ic | 44i, t€ehndwal+®h "cnahbic.
bi Jn ¢, n D/ ahgda. LY@gn b i.ohRaA(vivE20)ar | Fnth i
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hyt @a, |~ f®€hng gb®nt €hng quan c_, a c&§c LYUj
quan c. a c8c L t%hguyeh&vaagkck hgndg th b33Jlng nh
T. c8c ph®©n t2ch tr°n, ctng th_c th o«

L " nh b°i c8&8c LUi It®emg ckeict ndgdMmgh—h mguy °r

— E-h—LW I a ch n mt ctng th ¢ th ¢ ng

314ni s©u d, ng chdy nhY nhm¢hdvy plakunhmt
Trong m, ¢ nkJ/yt, qgdPmpch&@brig tr>nh x8c L’
chly nhmn)valhbit (MBIt trong xkutbd g h- d, ng ¢
V., i m, | cblp | €u 1,9 nkg cthh 2b [nng, imitci Mn€hho™ |
hd | €u m~ t Ui L TT2sangHE3, xact h m y Wilin@t ©i mte, ¢ t
L. chuy WmsangTT4van g€ o §lcUil, nkx(BIL €'gkc 3h 4
T. k/Jt qul x©y d ng phehmap ht@nm nth2 cnhg hti
quan Lhn biJn L« x8c Imkht!nge th l&§uog ub

— AE-hhva— &£ -h—IW x8c L nh c¢c'ng thnk, t2n

nhblt v~ | thanh dofgbh pyh 3PmEhng ph p hpwilGmuut Fre
tinhL € ¢ s,vi ‘do, ntguy/jn t2nh h-a c¢c8c dUng h"™ m
biJJn v™ h"m h’ p .dhiaQu oBbhndch k" midi tt2«chh h
th nguyé®c didng h"  m cgh€c&ctrcimiggh hy k'«
L€ ¢ khTotls§tngEman h ™ m vahu'yn nmit 2ln® ¢ s

ham&EvaZt hu L€ ¢ k/[It€ qeult rt3 nth obh'bg U@, i L Oy,
E AL A s o
E 0 E A
. ) )
E A A % (32)
E 0 E A
E A A
— 1 1z = (3-3)
E 0 E
Ph€ehngB3dlk€ndh tuy/n @r2inth thHaiua Wk@hic : 1 o g
P15 pid oA S 34
: 0 E A &4



Cp d, ng pheHngnhphsS8p ksiWneho ctng th_ c
phdpHoldout Tdp s | iB[mg)t BE®@nghechma(th " nh 2
th ¢ g m(2% < cllAins 258)i u th2 nghi m c_ a
tma/ P; tdp kiWm L nh clng th_ ¢ d¥%ng(ttWw L:¢
26 LAn- 32) 1li u th2 nghi m°c_aad PhraDdi, 1t4r € 1
40,a/ P=0, 32. Sail€’c ttrarmg II"h$®/mE s  t €hng

Bd ng SX. Mlu t hatmgnhhi Mno8 nndi cB®©y nhY nhmt

) q Thz2 n dchj Tinhtoan(cm) | Sai (%p

TT EOSJ (C?n | (Sr/nm3), alP | M | ah e —
H | hmin | hmax theo | theo | hmin | hmax

(3-6) | (39

Tdp I dp c¢ctng th_ ¢

1 51 | 200|009 |135|300(498|032|15|21| 306 | 514 | 19 | 32
2 51 | 200|018 | 208|389 |575(032|10|13| 413 | 591 | 62 | 27
3 51 | 200 0,27 | 265|459 | 650 032(08|10| 488 | 639 | 63 | -18
4 51 | 200 033|304 |520|661|032|07|09| 533 | 665 | 26 | 0,6
5 51 | 133|009 | 135|263 |457 (0241014 | 262 | 459 | -05 | 05
6 51 | 133|018|211|335|553|024(06|09| 353 | 527 | 56 | -4,6
7 51 | 133|033 |307|470 59002404 |06 | 456 | 594 | -29 | 06
8 51 | 133|027 |265|405|601|024(05|0,7| 418 | 570 | 32 | -52
9 25 | 200 0,27 | 270 | 527 | 650 | 0320710 | 542 | 650 | 28 | 0,0
10| 25 | 200|018 | 211|450 |617|032|10|13| 458 | 601 | 18 | -2,6
11| 25 | 200 033|305 |573|673|032|0,7|09| 592 | 677 | 32 | 0,6
12| 40 | 267|009 |135|370|601|039|20|28| 353 | 568 | -45| -55
13| 40 | 267|018 | 211|489 |651|039|13|18| 477 | 652 | -24 | 0,2
14 | 40 | 26,7 | 027 | 268 | 555|694 |1 039|10|14| 564 | 705 | 15 | 16
15| 40 | 267033307611 730|039|09|12| 616 | 734 | 09 | 05
16 | 40 | 133|009 | 135|275 |443|024|10|14| 270 | 462 | -1,8 | 4,2
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Th2 n dch Tinhtodn(cm) | Sai %k

Goéc| a d
T (t ) (cm) (s;nn?)/ alp |l | alh Amin Nmax
H hmin hmax theo theo Amin | Nmax
(3-6) | (3-9)

17| 40 | 133|018 | 210|373 | 54302406 |09 | 365 | 530 | -22 | -23

18 | 40 | 133|027 | 269 | 444 | 568 | 0,24 05| 0,7| 431 | 573 | -30| 09

19| 40 | 133|033 |306|496 | 596 | 0240406 | 471 | 597 | -51 | 01

20| 32 |176|0,18| 210|402 | 593 |028|08|12| 420 | 589 | 46 | -0,7

21| 32 176|027 | 272 |511|610|028|0,7(09| 497 | 636 | -28 | 43

22| 32 |176 033|308 |558|687|028|06|08| 543 | 663 | -2,7 | -3,5

23| 44 1289|018 | 209 |507|616 |046|14 (19| 483 | 618 | -48 | 03

24 | 44 | 289|027 | 270 | 585|669 |046|11|15| 571 | 668 | -24 | -0,1

25| 44 1289|1033 |304|625| 700 |046|10(13| 624 | 696 | -02 | -0,6

Tdp ki Wm L nh c¢clng th_ oc

26| 51 | 6,7 | 009|135|193|360|014|05(0,7| 202 | 394 | 47 | 93

27| 51 | 67 | 018|210 | 277|453 |014|03|05| 273 | 452 | -14 | -0,2

28| 51 | 67 | 027|269 |356|507|014|03|04| 323 | 488 | -94 | -3,7

29 | 40 | 200|009 136|344 |527|032|15|21| 315 | 51,7 | -83 | -18

30| 40 | 200|027 270|506 |648|032|07|10| 504 | 642 | -04 | -09

31| 40 | 200|018 | 211 |420|610|032|1,0|13| 426 | 594 | 14 | -26

32| 40 200|033 |306|557|684|032|07(09| 550 | 669 | -1,2 | -2,2

Trong ludn 8n Indy,cadnamgt cdmgkit\Wmp L nh
LW x©y d ng v™ kiWm L nh c8c c¢clng th_ c¢c t
T. s’ i @Bpghg! cmghb [ mg t 2 wvabigling cicr "¢ hho
ddrg ng (F1h((BBvaik3-3). S cdnmggc, ph@Reyessianph h™ |
c.a phfn mQmMicosoft Excelxs€c IL° nhh™ci8cqghy 6. a r

tr3nh chéckffhaquBE" v~ h s ®BThggBy5c., a
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a HWF<0s05ki Wimel

pch-¥% th€h

q U

BfngcBo5thbly gi § tr° c,
vi ¢ gi [ thiJJt h"m tuy/n &x20nh9 Il
rbit ahHé’, eshuXn SS < 0,16 n°n c8c kIt
Bd ngTBahlhm. s X tvahMgs ulmanm whix cs @u had Mg ndhdt y
v’ | an nhmt
) . Theo Theo Theo
TT ndyli€ ng clng clng clng
(3-1) (3-2) (3-3)
| |n, Ss©@u d,ng &y n
1 |H s’ tarhng Squ 0,9814 0,9739 0,9570
2|H s° 8c L nh 0,9631 0,9485 0,9159
3|/H xs8§c L nh Li Qu ch 09578 0,9411 0,9083
4 |Sai s 'SSchuXn 0,0891 0,0372 0,1313
5/S" 1€ ngN quan s§t 25 25 25
6 |H s’ ki Wm LSignFh t €| 34E15 | 1,11E13 | 148E12
7/H s t do 2,3200 0,6453 1,5825
8|/H /S ml c_,a bi/n -0545 | -0,1176 | 0,8235
9 |H S /mi c_.«w@ biJfn 4a 07308 | 03548 0,7171
10/H S /mi ¢, a bi/gn 0O -1107 | -0,1218
11|Sai s  tidpn | rdipHME ! ng 6,6 6,3 8,8
12Sai s~ tl kg WmhcBlinmgh(%) | 24,2 9,4 8,3
Il |n, s©u d, ng (k) y ||
1 |H s’ t dhng Squan 0,9857 0,9925 0,9856
2|H s° xBc L nh S 0,9715 | 0,9850 0,9714
3|/H xs€§c L  nh LiQu c¢h 09675 0,9829 0,9688
4 |Sai s’'SSchuXn 0,1584 0,0281 0,1551
5|/S" 1€ ngN quan s§t 25 25 25
6 |H s’ ki Wm LSigFh t €| 22E16 | 25919 | 1,03E17
7/H s t do 3,251 0,460 3,177
8 /H s~ [/ S° mi c. a -6,106 -0,601 -5,970
9/H s/ S ml c¢c,a b| 1992 0,695 1,991
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Theo Theo Theo
TT ndli€ ng ctng |[clng clng
(3-1) (3-2) (3-3)
10/H s° |/ 87 nmD/ a, a -0,110 -0,020 0,000
11|Sai s  tidpn | rdipHM ! ng 9,7 5,5 10,4
12/Sai s | kn WmhcHiinmgh@)l 139 9,3 16,1
BfngcBo5c&c ph€hng tr3nh h¥i quy
chfy ph, u c¢c, thW nh€e sau:
+ n, s©u d,ngmmchly nh, nhblt h
E R A . A . p AigO2 35
£ dog T TITXC‘E— pip p y
E . oM AN A h
- e— A - - T = (3'6)
E A E p A G2
E y A A
— ph Y T[hllJCﬁ TWXCE— (3-7)
+ n, ©u d, ngaxchly | . n nhblt h
E y . A 5 A . p Algd2 28
= Ot op g phog % (3-8)
: ) f A B A f
E_ a2 2 A (3-9)
E A E p AlgO2
y . A . A
—— ohp y uho)S phbo(E— (3-10
Ap d_ ng c8c ct! ndg ntgh_cch [ty2 nnhh, Inéo thébEho v -
t h:bly

+ Khi tinh hmin, ¢ n g
6, BuU,p K.iiWm

g=0,27n¥/Ym,

t hlaé,3%vat dp

la 9,7 %,
g=0,27n¥/gYm,

cltn@8¢th. sai
ki Wm
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B-Hcos ai s’

s

s

s

Vo

t r €

2 n

mdicv pthdipdp | c hng ht
L “lare42% ¢t 1«anhgn gt h _ ncg
g- @;chtbitg (Bt@c -c s a i

n

mduct oph [1id p |, cn?

vV,

ki Wm Llaadcctinngg(3tihhh-ccsai s’
nhbltt dvp il dp lad8B%vgt dph ki Wm LlagBd%.c! ng
+ Khi tinh hnax,

tvd pi

tr €

mduc
t h_
mduct pph [lidd , ecnt mg
L “larlB,9%¢t 1ahgn gt h  ncg
g- @;chtbitg Btc -c s a i

C

n

mduct doph [1id pl . cn’



t hlags5%vat dp ki Wm Ll1a®B%Baclmg (HMHce sai s~ md
|, n nhdp Vdp lado,48gat dip. & i Wm Llaa6n%c® ng t h,

C&§c cing th_ c tI37cva@1Oci- no Y4nhgu diS%@ gc v,
th ¢ th, c(l-bdg @15 en a AStafitheval « x©y d ng cho
HP<2/3 g-c¢c °HAN°(INgud/ . n ViEn Cuag?! nvg (#dB,,c 20
(1-18 c. a Mghn°nh_cy ul Tc Nam Ki(Namjing Hydrauitg Qu
Research Institute, 1988)i/Jjt klhdp kh*ng kW LJn yJu t° g-

C8c c! @Bh)vaB®Ycho thbly TpRuh®@bitgi clla scC
gi.i h4n d<€ i | . n hhn v,i L, s©u gi.i h
dongchpyw vac 8¢ ph©n 3tich ° m, ¢

So s&nhvamad 15 t€hng quan3-6cva@-9) talphly c?
h® p hwWbk&c L nh Bh, sehbld, ngblthmy trong k
d., ng chCyngphthu ¢ r%t g n nh€e sau

E . A R AR AR
e = - 3'11
g Peng E $ (11
E . A A AR AN
OV F g (312
Ctn ¢ s° |vakfl g0F nyhh mo(8imh 3.2 8inhc §c

3.3 Hinh 3.4 Hinh 3.5vaHinh 3.6.

Hinh3.2Hinh3.3c ho K/htblyqul t2nh (BdBvaGildreblt c? r
tdp trung v° n?um trong phidm vi sai s’ nh
t ht(1-14), (1-15 ¢ . a AStafithevac ! ng (1t1%,(1l8c. a Nghin° n c_
Th, y Nlamc Ki nh, Trumrg Q@uwic sthilfJthn Ilhdm 10 %.

Hinh 3.4 Hinh35cho thbly c8c gi 8§ tr  t2nh to

B1)va@12dso v, i t i li " u th2z nghit"i kh&gpm
c8§c gi & tr° ° t_ng th™ i Li Wm.
V., i c¥%ng thdgntg@ nh” tbORW t @{1aedy 14 aga t h_

T.N.Astafichevall « x ©y d. ng <€ho gr € hgnhdapng t h
(1-17),(1-18c, a Nghin° rh_cy Nlamic Ki nh, Tr u Rhgkh@@g "~ c t
kW LJn yJvact'nggtd Ik bl@HvaGRgldip muan h  k
t h. nguyhevaadHi(Hina 3.dic ho :t h bly
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hminTT
5.0

® hmin-3-11
45 X hmin-T.N. Astafichevaya
¢ hmin-Nam kinh /
4.0 —Sai s° 10%
* Y
3.5 /
3.0 ° X

%Y

2.0

15 /./

1.0

I

0.5

hminTN

0.0

0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0 4.5 5.0

3

Hinh32.Quangh  a s~ |i u th?2 ngdni m v~

hmaxTT
7.0

® hmax-3-12 L
6.5 X hmax-T.N. Astafichevaya pras I
6.0 ®  hmax-Nam kinh L o .~
-------- Sai s° 10% +

5.5
5.0
4.5
4.0
3.5
3.0
2.5

oy :
1.5 /

1.0

05 | A
0.0 l/ hmaxTN

00 05 10 15 20 25 3.0 35 40 45 50 55 6.0 65 7.0

E

Hinh3.3.Quanh gi . a s | i  u th?2 ngdw m v~
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42 | ------ hmin-TN X
hmin-3.11 =
——— hmin-Astafichevaya LY
37 | —hmin-Nam Kinh } T s
///x’/
A ®_ -
3.2 D=l S
X 5/{ Fose < g
2.7 e e
YR NP Y »
><// 4 it
/ 0///. h(
2.2 1@
P
. ?
1.7 alH
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Hinh34.Quan h' L K~k €Hn g b h ivatinh toan
hma)!hk
6.3 hmax-TN
------ hmax-3.12 4
5.8 | — hmax-Astafichevaya o
—— hmax-Nam Kinh . e
5.3
4.8
4.3
3.8
3.3
2.8
23 alH
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Hinh35.Quan h'

L Hi~la®’Hn @ hh ovatmmtbén = m
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hfte ¢t h {4b1 t1Ka :L DL3L 1 Kb /6! Dj/ I
----- hmin-3.11 /_
S | — hmin-Astafichevaya e
——————— hmin-Nam Kinh b d /
53 hmax-3.12 <
——— hmax-Astafichevaya N / i
48 11— hmax-Nam Kinh /l /
43 L 7 x
—————— b
3.8 e 1
3.3
2.8
2.3
aH
1.8
0.2 04 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0

Hinh 3.6.Qu a n httkvaaHc, a g - ch hbRvagi-he hblhnd 26

+ n€ ng baovagic i hHeot kIJn qul nghi °n
tr'n c8§c L€ qmgc ghbli miMn; ckmolng gci§ch hnin
trénv” gid<® ihdmfn b3ung khol[ng c¢c8ch | . n nhbl

+ TYi LFfu d€ i ¢c=0a5vt ri, cg -hco "hnbht knhhi, ah/aH
trénvad€, i tr ¥%ng nhdyDhghsQ58w. v, i g-c hblt

+ Khi gi g8 t2,0)a/pHhimnviiad Hhg chly " n
hdn ° h4 | €u bdc thhhnt(Dhé= B5h)hbipg 29 -5¢ | Hbit sl

n hh h n?(Ohdg=0,92 h).

+ K/t qul t2nh " to8nr&hg t*xg0h@ckhod ad)
g- ¢ hBith @9 conDhgr = (0,33+25k ¢, n v, i g h ¢t a5h deit n h
Dhgr=(0,06+0,92)h
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nNi Qu n"y ¢- nghoa khi c¢c!nghhn®Hlings d
xublt hi "  n h3nt ‘ad hh% Id€ung .cnhThyhnp t . i 2,5
hhnoH5s" c¢- gi§ tr° | .n L€ ¢ &p d,.ng ch

Nh. ng ph©n t2ch t°rn Ilgoyh [diBhighndhh c mna i
tiJJp qua n<€tbi mbIly nihkt mr BHicweh nw, ih’ pn-a/IH"
nh€ ¢ LiWmad m®mhBith ¢ nsautbdp nith [ ,cmhut
8p d, ng trong th,  c t]].

32nHc tr€eng hce nrhg dedmlgy cp ha, u

Trong th,y ,Vicccx®g ErAmhc8c nieHic nhey
vaicg8c dUlng n" i tif]p ti°u ntng nh3xm ph, c
Trongd , ng pchhyfuy ¢ x8&c L nh t2nh to8&n k2ch
quan tr ng. Trong phfn n",y dpr Yaohaiyguy tc¢ §
| © chi Qu cao n¥& .cng pciyfoihinQun hdblt2vacdodB. x o §

321.Chi Zu cao n_ac vQng
Trong cbld, ng Yaw™ ic_ tai VpSiyngeph3p xmBly sau

S-ng h3nh th”"nh b°i s, c¢€ ngxuwbltc Wi nrg tpd
X088y 2. Q@lyi Qu d&a&0 cs g€ cl(Wgugy Qu Q@uoc Huy
haylal s©u d_,ng chfly 1. n nhblt, ‘t he® Is@®u LC, a
Lch2nh | ° L, s©u | i(Mnh2Bi p th_ hai ¢, a

V.i m t khjtacésblg mmi it | €u | € ng th&8o th
" v, i m c n€ c¢c hYy | eu, daUhehiwege Ei |l hannh

khing xubltchphmuW xdgcngl' nh ‘tchvQu mab nHp
| € ng 3t50c hti. Qu cag wtndogct hg&§hdn tre°n v~
Blng). 3.6

S i u 32 tr€ ng h p th2 nghi m cho
hi " n “8itrd&ingi thhdn de i |7 11 | Fn, ° trYn
cao n€ ¢ v ng | .n nhblt L i v,i L, so©u d,
(1,261,92) I Fn. T 1 c¢chiQu cao n€ ¢ v~

tréntong khol[ng (1,02061,14) | fn, gi 8§ tr n
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Bd ng K3.t6 .qud thi2Zwngchaaincict n_ ac

- (rr??’/s Fre | Dia | ap | am | we | M| Do) RCE B v

©y | m | @ (ghD) | ©hD) | (3x) | (max) | Mmn | fhiax

Tdp | dp c¢c*ng th_ oc

1|51|009| 45|033|032|15| 02| 52| 55| 47 | 55 |17/ 1,04
2 |51(/018| 35 |033|032|10| 03| 3,7 | 42 | 40 | 416| 1,6 | 1,08
351|027 29 |033/032/08| 03| 33|31 30]332|14]|110
4 |51]033| 26 |033/032/07| 03| 30| 28] 29]29]13|112
5 |51(009| 44 |049|024|10| 02 | 48 | 53 | 50 |533]| 1,9 1,09
6 | 51]018| 3,3 | 049|024|06| 03| 36 | 40| 35 |4,00| 18| 1,08
7 |51[/033| 25|049|024|04| 04 | 26 | 28 | 25 | 276 1,3| 1,03
8 | 51 [027| 29 |049|024|05| 03| 28| 33| 25 |327|16/ 1,05
9 | 25(027| 29 |014|0% |07| 03| 32| 35| 32348/ 13| 1,03
10| 25 |0,18| 3,2 | 0,14| 032|10| 03 | 3,7 | 42 | 40 | 423 |15 1,02
11| 250,33 2,7 | 014|032(07| 03| 30| 31| 29 |312|1,2]1,03
12 | 40 | 0,09| 43 | 019|039|20| 02| 64 | 67 | 53 | 6,72 | 1,7| 1,05
13| 40 | 0,18 | 3,2 | 019|039 | 1,3| 0,2 | 45 | 47 | 46 | 470 | 1,4 1,07
14 | 40 | 0,27 | 2,9 | 0,19| 0,39| 10| 03 | 38 | 38 | 3,6 | 3,84 1,3| 1,07
15| 40 | 0,33| 25/ 019|039(09| 03| 32| 34 | 31 | 34012/ 1,03
16 | 40 | 0,09 | 4,4 | 0,38| 024| 10| 0,2 | 48 | 50 | 47 | 49 | 1,7| 1,05
17 | 40 | 0,18 | 3,5 | 0,38 0,24| 06| 0,3 | 3,6 | 38 | 3,7 | 3,83 | 1,5| 1,05
18 | 40 | 0,27 | 3,0 | 0,38 024|05| 0,3 | 31| 31 | 29 | 311|144 1,06
19 | 40 | 0,33 | 2,6 | 0,38 024| 04| 04 | 28 | 27 | 26 | 2,76 | 1,2| 1,02
20 (32|0418| 3,3 [ 0,22(0,28|08| 03| 36 | 42 | 36 | 423| 16| 1,06
21(32|027| 28 |022(028|06| 03| 35| 33| 31 |353|13]|1,11
22132|033| 26 [022(028|06| 03| 29| 30| 29 |303|1,2]1,06
23| 440418 32 | 0,18| 046 | 14| 03 | 47 | 44 | 42 | 470| 1,4 | 1,14
24 | 44 | 027| 26 | 0,18 | 046| 11| 03 | 3,9 | 36 | 35 | 394 | 1,3| 1,14
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o | d hhe | hih
T | ned m¥s| T | Dia | ap |am | we | M| el T ‘| o humax
w) /m) (ghl) (ghl) (th) (3X) (max) min | [Nmax

25|44 |1 033| 25 /018|046 |10| 03| 35| 33| 32 |353|12|111

Tdp ki Wm L  nh c¢ctng th_ c

26 51|009| 42 09014|05| 02| 36 | 39 | 38 | 394|119 1,03

2751|018 35109901403 03| 31| 33| 30 | 327| 18| 1,07

2851|027 28 (09901402 04 | 24 | 2,7 | 23 | 2,70| 15| 1,03

2940|009 42 |025]032|15| 02| 53| 59 | 55 |586| 16| 1,04

3040|027 29 0503207 03| 36| 35| 32 |358]|14]|1,07

3140|018 35 1025|032|09| 03| 3,7 | 43 | 40 | 430| 16| 1,05

32140 033| 26 | 0,25/032|0,7] 03| 33| 30| 29 |331|13|113

T. s° |1i u th2 quéangimaad@Hind3.Inogy aosg§ b’
gi.a c8c LYi | €Hnp3.&HNMBY th  nguy°n

Hinh3.7Zk hi xem x®t h’ ' s° g-c c, @m'lL€ m@gnx
thgi gi€lij nhthshn ° t rtémvad trhggic hgliyp i W, U~y ¢
gi i th2ch rJngdemi ¢r8l€gcth8il i ¢ - htddc
n€ c¢c vong | °n LJn m c¢c t i La, ° vaom achi Qt

n€e ¢ Khil®uw.c n€ ¢ hd | €u v€ t qua gi § t
cao n€ ¢ v ng l4i ¢- xu h€ ng gilm dfn.
Hinh 3.8vaHinh39c ho thbly L, s©u c¢ JhkLh€gcbvT]r

v, i na/ H, 1 ng cho uchbly uc thi€Qu gc dq nh n hréht =
vanh, nhblt ° d,ng chly ph_u

Hinh3.9c ho t hbly c¢%ng ,xmy th@dopdprighchup yh €U ngh
hhn khi ° trdlegigtih 8iréhng iV, ii hdn cblp | €u |

x8c L nh L€y, m (hWhigd § Tt r 'L -h x8§c | dp L€ «
nghi m cchhoi Qu Svamgn®,_ vn nhblt h
TiJp theo, kh[lo Jatas Fg ouple, ct lau é#a na, da h
tr€e c (Fa$weol c8eagt c hblta/ P LOYy ch™ xem XxG@G
gi. i bhMHn kdh® nig xem x®t ° c¢c8c trUYng th8§i K
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0-8 —Gi , i hdn[d®€ i
og| —Gi. i hUn_trn°n A
' —D ., n hily ph. u ﬂ// /./'
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A A—P
0.7 > i
A R
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b //(
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0.5 e °
/0 /
0.4 < ]
- // 7
[
0.4 %
0.3 hy,
0.2 0.3 0.4 0.5 0.6 0.7 0.8
Hinh3.7.Quan h' chi Qutéaeao meccn¥ wvghdl
h,/h
28— -
—Gi. i hunl|de
—D, ng chTl ph|u
—Gi . i hUn|tremn
g /
. / //o
1.8
AR
/’/‘/'
L] A
13 A 00 //
+0 A
s “.A“ O A [ ]
0.8 ELABNPY ==
’ 9 0 A
© ohee; o oo
4 = A © A 6©®
0.3 ald o a/H
2.0 2.5 3.0 35 4.0 45 5.0 5.5 6.0 6.5 7.0
Hinh38 Quan Jw-aHc§c tr4ng th§i d, ng
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7

h,/h,
.0

u: ——Gi. i hufg d
6.5 \ —Gi ., i hUifg t
—D, ng chly
6.0 \\ - = =Max
. \\:\
(e =0 NS
5.0 S =
\;\ \\\ X X
45 =
N
4.0 X ~ X X
* S X
A A\ \\
35 %\‘Q
> X
3.0 &= |
A% ~
25 3 3
20 H/E
015 017 019 021 023 025 027 029 031 033 035 037
Hinh3.9.Quan Hk-HEc S§c t r dongc ht[hy§ i
Fr.
5.0 a/P=0,14
——alP=0,24
a/P=0,28
45 | —a/P=0,32
——a/P=0,39
a/P=0,46 / . /
4.0
3.5 IX/
3.0 /
/ il / X
25 e
2.0 h/hy
2.0 3.0 4.0 5.0 6.0 7.0

Hinh 3.10.Quanh =~ ciFl/fkc . a
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Fr.
4.5
——alP=0,24 /ﬁ
——a/P=0,32
a/P=0,39 &
4.0 -
]
3.5 /x
3.0
X
u X
2.5
20 h,/h,
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5
Hinh 3.11.Qu an Frsi'hv/ikv, i g-c¢c hblt 40 L theo
Fr.
5.0
—G- ¢ 25k
—G- ¢ 32| L]
G-c 40!
451 —G. ¢ 44T
G-c 51} !
4.0
3.5
B
3.0 B
e
-
2.5 *
2.0 h,/h,
20 25 30 35 40 45 50 55 6.0 6.5 7.0

Hinh 3.12.Qu a n Frii' h/ikt heo c¢c§c g- ¢ hBhblt
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Hinh 3.1QHinh 3.11vaHinh3.12c ho t hbly chi Qu cao n+¥€
s Froude tr€ c¢c n€ c¢c nhl[y, n- c¢clng phw% I
n€ ¢ nhly mHtaghRtbB Jthi Qu cao n€ ¢ v ng
cao n€ ¢ v ng gilm khi a/P ttng, c- thw

Hinh3.12 © quan h gi.a chiQu cao n€e ¢ Vv
g-c.ChHItQu cao n€, ¢ v ng | . n %Hbltn ht r smrhplt t
tr€ ng h' Hc8g- ¢ €h kit hspl ar§ ckhag khatrung dau

T€ehng t c8ch LS8nh gi©u tmeken gn @ uca nn hg | @

V. i c8c bi JBrp tdy oy inQuhic an(B f Bg)ctiv B:iblyg

+Chi Qu cao n€ ¢ v{nogngt)®HWjgnc §aahi Jfhudh
c.nt ®Hhg qu@ghhng) 6h /n s®u mli hblt

+M ¢ L, t @hngQuog@caamohvi @rgnwgan chHt v, i m,
| €b’ s~ t €eh88gnitgruanl € ng d, ng ch[ =089 mHit
chi Qu ca@=0pPdchit@y tcao vte®ng um@ h_ i chi
(r=0,58,c § ¢ y JJju tranH, b, htt(=0,48c b i Qu cao . ,t®€ng guaag
itv., i g(r=6,13hakh* ng t €hnlg qgsuG@un(r=06iNh Bt Wd Yuc

cao n€ ¢ v napcdt pRuU thuhenthn hé &c cy Jau ntl’|
d, ng chly.

Brng cho3thblyemng dbanl € aglLkhtvhg thn
hhn m ¢ L, t@hiMgi qudNh tLanh thchhiguwy°in
bi J]nahg & E aH, D/a(r>0,79;t €©h n g it \q, R&M1+v1:%/29) vas Froude
(r=0,26va 0,18.

V, i c8ch x©y d ng cmp@lathi gnx@yrchkd nrgd
r€e ¢ c8c cing tvh, @ Bhibltv, S gid§ngrcihg t
n€e c¢c hd | €eu gi. il hiinn xEtc nh@hs due’ ¢ h

+S°  d, ntguyh/Jnhat 2bni@yn d ng dwlam bnul B heo
clng tdiacdwsS8n014 h s k. Eh®\: —guan

E y . A _$ . (O
X plo v T[hUcE— TIhI(pA T[hl)C—A (3-13

+S d,. ng h"m ml x©yl dn ngh Blodtnhgth t daic b o v }

schuSsr0,04, h’° s’ bt €B8Bg quan
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h

h

E . E $ " 0
SO S s 19

cong tHF)cho wthblyl h cthi&o ¢ao cthd Qut tc ato
chly thHaynntgng @€ue ng d, ng ahT Ly, nngh &tbly o
h€ ng c.,a g-c¢c hblt LJn chi Qu cao n€ ¢ Vv

H s  L'knWmSi gF<0, 05, v3 vdy c8c h" " m |
thing s SBEngtByWITBecmnhtng s khitrek ©y d r

Bd ng Th.amn. s X t vahMg s u & rhg ch nigxhii hMnu i
T ° (Tl’n:vtheo ] A
T ndi | € ng h"m tu (;]rlphr;he)om‘l\

tinh)

1 |[H s° t+®hrig Squan 0,9808 0,980
2 |H s’ x8c L nh S 0,9620 0,9616
3 |H xs§c L  nh LiQu ch 0,9567 0,9561
4 |Sai s'SSchuXn 0,140 0,0403
5 |S°" 1€ ngN quan s §t 25 25
6 |[H s’ ki Wm Lig.Rh t €h 44624E-15 51303E15
7 IH s t do 1,3548 0,2942
8 |[H s /S alk c,a bil -0325 -0,1377
9 |[H s /S ®h c,a bi] 03619 0,0164
10 |[H /S mi (@©+Pwa bi /Jn 0,5169 0,6477
11 |Sail ,sn tnchpbltl dp (B! ng 8,7 7,9
12 |Sail ps 'nthdbg ki Wm L (%) 10,4 4,3

Khi s d, nN313d)¢ Wng 2tnifh. ¢ 08n chi Qu cao n
qul v, i sai s’ tmdg Ipdhd B8 I%tad gnhkBdWnt _La nh

| = 10, 4i%. ¢ nn(@14w«hh oc k /]t
clng lat7®%vat dp

ki Wm Llan80.So?! 8 & ntvans aci
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quan cho tHEHI ¢t po %thWex SichhbltQuhcao ¢, t
|  n .@hnkgt t h  ©h d#&tnthge :cs a u

- - - == 3-1
% Pt cx % i (3-15)
322Chi Zu d”"i xo08y cuin

Clng nh€e n€e Qunhkly mEta kigbigx chy yc. ph,
m t Ie9ing L€ ¢ quan t©O©m trong thilJ]t kI.
daikhux o8y | L Uil ol @dréx mKEthikMm- ¢  u t h<€ ng
nhau. Trong ludnx®8ynksly, h2icoboQui QL id “kih uk J
khu xo@®Y &i3@inH22LKE ¢ quanvan@mille LkYa ph

ChiQu d’'i KHu xkBglsg @8c@okBft)Lteh By x
t 2 nh btdc stamhti ,Quthady i bdao t h _GhilQun dh'/lit kx/pt§
xoay3(L3)l © kho[ng c8ch t. c¢ch©n bdxo &y mHItt 2cn

c%ng c¢c,a d)ebi Qhdhth e hwldw L« bao dnJ/pu)cchi Q
valubnl ., n hhn chi®Quw BO®Yy goi8ytat Is° chi Qu d-

Nghi°n c¢c.u L« th, ¢ hi n th?2 xn8chid m ht r
tr€ ng h' p mgic in@, §cn,K g emvéldonge h pm Bu.ng 3. 1
cho thblyd3 xh8y xablt hi n LY ndevddongch [yt r g
ph, u, kh'ng xublt htiénB[ ngttlrWeHg tghuski Lgoi . cih
cackhu xoay

Bd ng K.t 8t.ghwrd ngthii Mun d 7 i lkdhudixm@ykht ng t ho

TT | KB | q(m¥s/m) | Fre | a/H | hva | Lohn | Lafhn | Lofa | Lafa | Lofhy | Lathy
| Gi . i deldn
0,265 | 2,9 | 0,753,220 1,8 | 29 [ 41|91 ]| 1,3 | 2,9
0,325 | 2,6 | 0,66 3,30| 1,8 | 3,7 | 46 |12,1| 1,4 | 3,7
0,265 | 29 | 0,50 4,05 1,8 | 2,8 | 55 |11,5/ 1,4 | 2,8
0,325 | 25 | 0,43 |4,27| 2,4 | 39 | 85167 2,0 | 3,9
0,180 | 32 | 1,38 2,42| 1,7 | 31 [ 29| 74| 1,2 | 3,1
0,265 | 2,6 | 1,07 |2,63| 1,8 | 3,4 | 36| 88| 14 | 3.4

o|la| A W N R
Al A N|IN|PFR]PR
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TT | KB |q(m¥s/m) | Fre | a/H | hda | Lohn | Lathn | Lo/a| Lafa | Lo/hy | Lathy
7| 4 0,325 | 2,5 | 095(2,70| 2,0 | 33 [ 43|90/ 16 | 33
8| 5 0,265 | 29 | 099|278 1,9 | 33 [ 39|91 14 | 33
9| 5 0,325 | 25 | 087(263] 1,9 | 38 | 44101 1,7 | 38
10| 6 0,180 | 35 | 095|275 26 | 41 |51 [11,1] 1,9 | 4.1
11| 6 0,265 | 2,9 | 074|345/ 20 | 35 |51 [121] 15 | 35
12| 6 0,325 | 2,6 | 0,65(3,65/ 2,0 | 37 | 56|136| 1,5 | 3,7
13| 7 0,180 | 35 | 0,64 (3,97| 2,0 | 38 | 55|152| 14 | 38
14| 7 0,265 | 3,0 | 0,50|4,550| 2,3 | 36 | 7,7|16,0| 1,7 | 3,6
15| 7 0325 | 2,6 | 044|457 22 | 43 | 81197 1.8 | 43
16| 8 0,180 | 3,3 | 0,83(3,08| 2,1 | 34 | 4,7[104| 15 | 3,4
17| 8 0,265 | 2,8 | 065|387 20| 30 |59[116] 15 | 3,0
18| 8 0,325 | 2,6 | 057 (3,65 20 | 44 |64 [16,1] 1,8 | 4,4
19| 9 0,180 | 3,2 | 095|275 1,7 | 41 |36 |11,1] 1,3 | 41
20| 9 0,265 | 2,9 | 0,74(3,07| 21 | 43 |56 |13,1] 1,8 | 43
21| 9 0325 | 2,7 | 065(335/ 2,1 | 41 |61]136| 1,8 | 41
I D,ng chly ph,

22| 1 0,090 | 43 | 149|220/ 15| 30 [26|66]| 1,2 | 3,0
23| 1 0,180 | 3,3 | 096|300 14 | 24 | 36|71| 12| 24
24| 1 0,265 | 2,9 | 0,75(290| 15| 30 [41]86]| 14 | 3,0
25| 1 0,325 | 2,6 | 066(320| 1,6 | 29 [46]91| 15| 2,9
26| 2 0,180 | 3,0 | 0,63(3,90| 1,7 | 31 | 55[122| 14 | 31
27| 2 0,265 | 2,7 | 0,50(3,67| 1,8 | 29 | 6,0]10,7| 1,6 | 2,9
28| 2 0,325 | 24 | 043 |4,12| 16 | 30 | 6,2 |122| 1,5 | 3,0
29| 3 0,090 | 4,0 | 050|540 2,9 | 3,7 | 95|200| 1,8 | 3,7
30| 3 0,180 | 3,3 | 0,32(6,60| 1,9 | 2,8 [10,2/185| 1,5 | 2,8
31| 3 0,265 | 2,8 | 0,25(6,75| 1,6 | 3,2 | 955|215 1.4 | 32
32| 4 0,265 | 25 | 1,07(232| 1,9 | 35 [40|81| 1,7 | 35
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congt h ¢
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TT | KB | gq(m®¥s/m) | Frc | a/H | hda | Lao/hn| Lathn | Lo/a| Lafa| L2o/hy | Lathy
33| 4 0,325 23 |1 095|242 20 41 |1 43(199| 18 | 41
34| 5 0,180 28 | 1,27 1259 1,7 29 [ 39|76 15| 29
35| 5 0,265 25 1099|259 1,7 32 139|184 15 | 3,2
36| 5 0,325 24 | 087261 19 35 146|191 18 | 35
37| 6 0,180 3,0 | 095]295| 1,6 33 [ 41|96 14 | 3,3
38| 6 0,265 2,6 | 0,74 |3,05| 1,8 3,7 |46 |11,1| 15 | 3,7
39| 6 0,325 24 | 0,65|3,15] 1,9 35 | 56 |11,1| 1,8 | 3,5
40| 7 0,090 3,7 | 0,98 3,30] 1,9 28 | 47192| 14 | 2,8
41| 7 0,180 3,0 | 0,63 4,09 1,7 30 | 55|12,2| 1,3 | 3,0
42 | 7 0,265 2,8 | 0,50 (4,12 1,7 3,7 | 6,2 152 15 | 3,7
43| 7 0,325 2,3 | 0,44 1427 2,0 36 | 7,7 152 1,8 | 3,6
44 | 8 0,180 3,2 | 0,83[3,08] 1,6 38 | 47|116| 15 | 3,8
45| 8 0,265 3,0 | 0,65|3,36] 1,8 34 | 53|116| 16 | 34
46| 8 0,325 2,7 | 0,57 (3,62 1,9 32 | 64|116| 1,8 | 3,2
47| 9 0,180 29 | 095|295 1,8 34 | 46 |10,1| 16 | 34
48 | 9 0,265 3,0 | 0,74 310, 2,0 33 | 56|10,1] 1,8 | 3,3
49| 9 0,325 26 | 0,65]3,25| 2,1 3,7 | 64 |12,1] 2,0 | 3,7

Max 6,75| 2,9 44 |110,21215| 20 | 4,4

Min 2,20 14 24 | 26| 66| 1,2 | 24

BlngcBo8gthblQu d” i x &&pg(R220)om idQum

nmge, c

X 284,483 hn ®mm taong

X U blt
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T. kJJtnghiil” mh2c8&8c bi Wu LY bic&fkhudoay n q
L€ ¢ thi/JJkhltdg t h(dithBg3Hnh 8.14 Hinh 3.15Hinh 3.16
Hinh 3.17 Hinh 3.18.

Hinh3.13c ho t hbly chi Qu d”"i t<€hng ld4dl jcng§c |
hhn chi Qu d"i khu x08y “ vdhmd( reh,_k€dnagc
| )nh3® L, cbhéhhglcdo.chm gdh9nthdn xo&§y 3 |
hdn xo8y 2.

Hinh 3.14vaHinh3.15c ho t hbly chi Qu d”"i c¢c8c khu x
n€ c¢c h4 | €u, chi @h a«&do bd Jtn we€ic vwaln g,hi g
s©u ph@n gi, i h

Hinh3.16c ho t hbly chi Qu d"i khu xo08y | _ . n
theo quy | udt chungaahgfndhnab €c vilsrhg mngga mgm
gfmg§c L€ ng c¢c,a al/P kh§c. V3 v, i alP=0,1
tr° I °n. V.i c¢c8c t | alP kh8c rblt tdp

Hinh 3.17chot hbly c¢chi Qu d"i khu xo8y c¢c“ng |

L/a
22 _

L2/aGi | i hdp d

20 ) —\L2/aD, ng chfly

——13aGi . i huf d
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16 g;—-
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12 05 S 3 . .
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| . | .
8 5 * T——
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& x
4 .XA X
| | X
2
05 0.7 0.9 1.1 1.3 15 1.7 1.9 2.1 alh

Hinh 3.13.Qu an hvaalkt aYng t h &€ vgdongic hipshn u
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L/a

22 ol | 1 1 1 1 1 | ee=-- L3 (a/P=0,14)
-~ L3 (a/P=0,24)
20 ERRRETT 1T 1 ---- L3 (a/P=0,28)
e | 1 L3 (a/P:O’32)
18 L3 (a/P=0,39)
----- L3 (a/P=0,46)
16 } @ L2 (a/P=0,14)
L2 (a/P=0,24)
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14 °® R L2 (a/P=0,32)
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o | s ° :
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e - ®
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0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4
Hinh 3.16.Qu a n L/&va a/h theo a/P
L/a
14
. —L2 (G-c |25
T —L2 (G-c |40
12 Bl L2 (G-c |51
o™ \ L3 (G 25
. \ . (G- e
\ —L3 (G-c |40
10 = — L3 (G-c |51
.
I\ |
\
\\.
6 ~
o .
®
4 T
'y
2 | alh,
0.8 1 1.2 1.4 1.6 1.8 2 2.2

Hinh 3.17.Qu a n L/Ava a/l theog - ¢ h bit
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L/a
18 —L2 (G-c|25
—L2 (G-clao
16 L2 (G-c|51
—L3 (G-c|2s5
14 - L3 (G-cl4o0
u X —L3 (G-cl|s51
12 8=
: *\(
10 X 3
i i
® e [T aae
6 ‘\:=
ms i ————
4 — ——
2 | | | | alH
06 07 08 09 1 1.1 1.2 1.3 14 15 16
Hinh 3.18.Qu a n L/Avaa/Ht heo ¢g-c¢ hblt v, i a/ P-=
33Ph©n b" | €©u tchl[ycplb, ur%Uc d, ng

NW ph©n t2ch cblu tr¥%c n, il €u, tégasdbhblhg
Lo LYYc t heHdinh2®c, mHt nmHbt c(dbt 7 vQ hU | €u

S 1li " u Lo lIl€eu t ong- phm vi<€lmugdnr Btn In"~
| @u tvat €eusgy ¢ ImHt nchbtt tthhreean chi Qu d7 i d
nghi®°n ¢c_u. C,n ph®©n b" | €©u t ¢ theo chi

ph©n b° theo c¢c8c quiyg Ixuwdty lcaw bni./Jt trong

331 Ph©nl bXtrXomg b3 nh theo chi Zu d"i d, ng
T. kJt qul th2 nghi m ti/Jn hpwehi &@o ¢
d" i d, ng8 « htfryHinhgB.19, 680 :t h bly

+L€eu t ¢ trcultg lh3nnm hbHutc ® u®IGpP hir 2 n ¢ w i
bdt Lfu kIJyvawx blut rgF umipih hblt .

+Tr°n k°nh h4 | €u, gi§ ttr hil @u dorpé nthr
ph-ng t. do, tUYvasa@clLv'Wmt rphdngigawn 1 u€ng

+Khu v, ¢ ngdangctsByw mbHppgeu, gi § t.r° | €
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3.32Ph©n b X | u tXc L8y theo chi Zu d, ng c¢

~

Tr°n ¢ch s° kJt qul th?2 nghi mcsyaJn h
chi Qu d” i Hinh32QHiohBRY . LCEc bi Wu LY cho tht
+L€eu tlcnl@lyblt xublt hi n tUi trd&eng h’
+L€u thhik, L8bIt xublt hi n t4i tr@émg h°

+ D, nyg pchh[u IcBu gti'& tlr§y °~ &®wWITngit@ii . @Y
b3ung kholng I gi8§8 tr° | €u t ¢ L8yd@ riong
+ . trYng dtév8dongghly pHnu th3 v tr2 x

L8y nlhbn tr°n k°nh hY | €@u theo Xxu h€ ng

333X suy gidm I _u tXc cva d,ng chdy phK
T. s° 1i u th2 nghi m tupavib/h(Hhp3.28,8c b
|l €@u t ¢ L8yQuU., d” nh@®Nnm3PI, Ve, kai/a(Hinh 3.24. Cac
bi Wu LY tr°n cho t hbly:
+L€eu t ¢ L&y tr°n k°nh hY | €u (hmBit hi’
vax u blt  hi ‘cangtadimlivic htHtxangl i ngi &dnkgreh hdgd li 9 i
tiJJp d, ngg @dppliny)t mipt c- s - ng | . n tr°n bQ mt
| © BPhng chdy Ilp®UUt ¢ L8y trung b3*nh c¢c_ a

+n, suy gilm gi§&8 tr | €u t ghrilggy ad c
d, ng ph (khitm<htin) n daon h  h damgc shdmyut, g idhp>hmay) vadong
c h [y (tp. hginthn<hmay) (Hinh 3.23.

+ . d,ng cWdy npgh -crhgfgydvgp,ht w2 xublt hi n
L8y | . n nhblt ta) °h hledOnhx uh & € @@gHIBhB.23c h ©n ¢

+ L€eu t ¢ L8y d, wvalgegutXnc (LEyYy &o®y R)?
(L8gyxB8) gfn L i X. ng nhau, gi § tr’ | €u
sau n<e€ gy nNIWNHNV=gh)HNh324V tr2 c¢c- | €u t ¢ o
cho©n bdc th_t khol[ng 2,h5 1I&unx ucthei Qu, nc anoh E
l Ffn chi Qu cao bdc.

+ Khud,vnge chdynghchifly c¢c- nh_ nvg xv8doy tcr-

h€ ng LJn kJt qul Lo LUYc | €u t ¢ d,ng ct
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3.5

25

/

v(m/s)

—e— Phéng xa

—e—Gi . i hun

D, ng chfl
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1 ‘4\ / \ /l \
|~ | S -
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0
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Hinh319.Ph©n b~ | Qu t ¢ trung b3*nh mHIt
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v(m/s)
—e—G-c 51 |L,
—e—G-c 44 |L,
G-c 40 |L
——G-c 32 L.
——G.c 25 |t r\‘_"m
// /4:, —
/ ///
L(cm)
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Hinh 3.20.Phdnb | €u Li8yleYd t €a & hipgh cdcg - c
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v(m/s)
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1.6

1.2

0.8

0.4

0.0

-0.4

-0.8

-1.2

Gi.i hun [de i
—e—D,ng chlyph_ 1
—e—Gi . i hdn (|tr°n

/\/ —ro—

// \o——o\
=
L(cm)
75 100 125 150 175 200 225 250 275 300 325

Hinh 3.21.Ph ©n | BBu L8yc h Ythdoegc tr dng t h Fp
huma)[a
2.5 -
—Gi, i hUn|de,
L}
[ ] =D ng chly ph
2.0 )
—Gi o, i hdntr?®
1.5
1.0
0.5
0.0 > ' hy/by
1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 5.5 6.0 6.5
Hinh 3.22.n suy gifm gi § tr | €u t ¢ LS8y
ths§i n" i til/p
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U gmax(M/S)
25 dmax '
Gi i hn|ftr9n
D, ng chl¥y—p u
2.0 ===Gi, i hUn &6 -
=
[ u "
1.5 - 1
. LRI =
-~ 1
"II'.'. u L]
- I
o & % o — $
—-——4 L
2 ‘ * VS
0.5 __L?-‘_J A
al A A
100 150 200 250 300 350

Hinh3.23.Ph ©n b~ gi § tr  (UQuavt ~a ri2§ gkllbltn hnit

Vi dYn
3

10

Hinh 3.24.Phanb ~ | €u “t hd U §8u kda gt ko, hif yc. pd. u
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34S. ti°u hao dtmg pchhung c. a
Tr°n ch s° kJJt qul seEhahHimB.RY; amEvasl 'dp q
Froude(Hinh3.26.C8 ¢ KT Wguan h : n"y cho t hbly

+ S suy gilm, ti°u hao ntng | € ng c.
tr3nh péiot . nQulodi n€e ¢ nhly, trUng t h§gi

+ Ntng | € ng d,ng chly L€ ¢ ti°udmao
(hi<hmin), LYt t . khol[ng 3509% tnjon t16681%m gksh inl tgin°su t
van g € ,duy hhiditrongh3 nh t h_"cc nl'§y |'€uk°tnh hd | €u

+ S suy gilm, ti°u hao nthhgl € hig r©h
ch® khof[ng valhws ndg)np IB.,5 %bolgit Sci, nhdi, @gh L8y c,
th8i chlfy n"y ¢ | €©u t ¢ nh, nhe€eng |~ tr

+ D,ng chlfy h49 1 €u n’ i t(hmfKb<hma) nttrntgn g
| € ng L€ nch tis°u xh8amwo tr_. n c¢c.a 3 X088y cu, n
tr°n 309%%vaph_t rtddng j66 # r Hialuh qul ti°>u nt
tr3nh c¢c- tham s’ aarPg@hg ,| Ui€u nOy IL'§yt rt'
nhblt trogngt hc8ic nt'riUnt i Jjp hvwhst ®€g vy P nl @HL t
nh, nhblt.

NE%
80 — = :
—Gi i hdp d€ i
70| —DATA KV ¥ a‘f:NJ;‘y"
—55y3 OKYVe& LIKddz o3
60 - .
L 2 L~
L 4 L L 2
50 < — *le e
N EEE— L 2
40 \'Aﬁb_ - ,/’
] *
= v 9
30 - + L 3
[ | g n mE =
20
10
0 a/h,,
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Hinh325Xuh € ng ti °u hao ntntheola®® ng c§c
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Fr
45 =<

N \g

4.0 || an=0,60

b~
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~

~.
~.
~s
~.
TS
~.
~
~.
~

lo
/
v
N\‘ /

/
e // ;/hh:0,30

[TT L
3.5 |~ 7
ah,=0,45 | - / XJ\V //’KF
a/h,=0,35
3.0 - e /\\ h="
/ |
S
//? y/ a/h,=0,40
g s
25 y/ b /% o a/hgh1=0.30
®  ahghl=0.35
.// ahoh1=0.40
/ DY x  alhgh1=045
B ahgh1=0.50
20 © a/hgh1=0.60 DE%
30 35 40 45 50 55 60 65 70

Hinh3.26.Quan h" hi u qu[ DEW%>Grethea@h nt ng |

35KJ/Jt I udn ch€ehng 3
T. kJt qul th2 nghi50mtw2i nhk  arh Ko,
t"ng h p, kh§8i qus§t h-a v~ L« x8c L nh 1

1. D,ng chly ph_ u | 7L &yntg dpUmn gh npe, Lc€ nch
ra tr°n kJt cbludmBblbibli Qe ot ot lya/cP dobjt1l 4
nhi Qu LHc t2nh n i tr, i hhn so ¥l5iKhin€e c

xublt hi n d.hn% lceul yk hpthngu ¢ -° sh-thigf@uamnky r tui
hao ntng30%B0Nlged L Bycnh,

2N i tiHm | emi bdbblt hcon®5° gchi QBIt cd D2 !
al P=0, 1460, 46 chuyWnl)L ti. guia 7t id]J$pn gp hc tn gt
HT1, (2)gtyslnpimah@RRvaTT2b), (3) dHWMBg chl

(4) trgudrgdnt HTF4°(TM4avaTT4b)va( 5) n " i ti JipHTE h [y
Trong7 d4ng n” i3 WiUhm mey ccqg i,4dUnlgs KL th gt
trUntagt h§iWlenhuyWn L i h3nh th_c n" i til]
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h® p v.Jjt cq8uc[ knghi °n ¢. . u tr€ ¢ LO©y ¢, a D.
Nam Kinh,Tr ung Qu’  c.

3Bng clng th((3d4),BH2dxs8aghitim B®ucd, ng
nh, ()bl £ s©u d,nnogfhhedt[y klIhno[ng xublt .hi n
V. i kmtichblblt c- %Fcookhbl{ nd==2bmlg mhfwn
hhns5l Fn sohwlti cmigmi @wltn "y rblt c¢c- T ngh
nt mangc h pyn, u ° comgéhhlthéou

4.Chi Qu cao n€ ¢ v ng dhngnobF{Wtpbing |

| . n nhblt khi ‘“ténvadingt hWE8x8gilinhUne c g
ving Ilhhinvm@bletng th@ts).th, ¢ nghi m

5. IT" chiQu d"i xo08y 2l _vn imidHiti Quhi ¢ ao
khof[1Re2,0l Fn; t° | chiQu d”" i IxonSpninBbntyv t hi €

trong (R4441nfgn .

6.Dongc h 'y c@ h@uulcgly, n tnrh°bit k° nh hxd2 |IKKBu b Jn
t  &°nh hU tireu x@ublc Ki§yn§g¢m oth@h nkihio [prhg n
bRy(2+5chi Qu caa bdc th_t
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CHhw NGQUY:TRINH TINHTOAN L- A CHKNT CM&IH[ T
Ty O DIWG Tl eP H, NiHCHM NGmP 3 XOCY
Trong ch€ehnyg qid, ng kMt bg x[Bc Lc m@h npg
ph&p | . a ch’” nh'kpjtl Tc,bluc Tnmigi nhhbB x ©y d. ng ¢
dongchpyw, u v° 8p d,_ng ch¥»ng cho ctng tr3n

41.L. a ch’ n ik J/ut nckdstiugpyd . un g

Kt té Blw nehffighd indu/Jtt Yobtlir mglL® d tiiJp h,
L8ywgdp 3 xoS8tyremag Mmdic kKhofng L. | ., n c_, a ¢
| eu”" tL&8y k°nh hd | €ewamhg t L nRmh a@ mEmg It €3

41.1ni Zu ki Mn hq hc tdhy nghh Klu

D.ng chl[y ph,u h3nh th" nh baloe g'gm,.d¢§d
l i °n quanvgi laQkJki cOhluntgh cyh[ly cph_  u xublt
hminl JRaxMh€ng th, ¢ tdgLevgeh nl ¢ Yli Urikgbpply .| @uh U, €
X m c n€ EQpd&t | BuQu rkit Ui d, nggchfaycph,
hmin> 0. T. k/Jt BEOHQg)t 3 242 mPgihnikimky s "x ©y d. ng ¢
quarmhgfv ~ alcdgid ri al/ P v~ gHnb4hblttch gt hbly,
Dh quamyWnmbit2 chhHt v, i a/E v™ khtng ph, t
ki n t°n tYi dbDhgly> &,h [ty plh- tut ScriadlL 8 -ohgi 8 ht
d. ng chl[y ph,u cho BBregt4€lng h p kh&c n

Bd ng T#nh. to8§n Li Zu ki Mn a/E tQn tu

T€ehng gathannthed &E

TT alP

H  s° g h s’ (a/BE)min
1 0,14 52,448 3,827 0,073
2 0,24 38,584 5,326 0,138
3 0,28 34,477 6,059 0,176
4 0,32 29,533 5,739 0,194
5 0,32 35606 5078 0,143

96



T€ehng gathannthef &E
TT aP : :
H s° g/ h s’ (a/E)min
6 0,32 31,734 6,627 0,209
7 0,32 29144 5,742 0,197
8 0,39 34,759 8,931 0,257
9 0,46 11,262 3,189 0,283

Hinh42t hW hi n quan B ngythdomh ‘@t rEg vt r 3ard P:
y=06737xi0, 0233. nW t hYEa mhin Li Qu ki
B e x dx N 4-1
— C- (ole) -
7 TP X GX T (4-1)
Nh€e vdy LW t“n tU4i d,ng chly ph,
c,t n€e c¢c tr tr " f4-1cFmond, @8 an«tnBE nt@u23 kit (
L® th, a m«@.Li Qu ki n
(hmax'hmin)/h k
3.0
Y = 38.584%5.3264 'y = 35.606x5/0783 | y=29.538%5.7391  —=293444%5.7415 + 0.46-44
R2=0.9817 R2 = 0.99179 . R2=0.9809 R2 = 0.9961
0.39-40
2.5
y=34.759x8.9304 4 0.32-25
R2 =0,9429
2.0 m 0.32-51
4—
L ¢ 0.3240
1.5 / y=11.262x3.189| ¥ 0.24-51
= R2=10.9895
= 0.28-32
10 lj
X 0.24-40
0.5 |v=5F4a8x38266 Y 7./ / = 01451
4_.
y = 34.477% 6,059 y = 31.734%x6.6272
0.0 — alE
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
Hinh4.1.Qu an h hpaghinig) /Bcv( i a/ E theo c§c <
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a/E
0.3

® /
0.25
y = 0.6737%0,0233
R2=10.9009

0.2 ‘ /
oaes

T

0.1 pd

pad

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

(4

0.05

Hinh4.2.Quanh =~ gi _ a s~ a/iE &, na/ehLwW phnu

412Lxa chXZn chi Zu cao boc thAt

Caccong hl e t KWip/Jtt€ ¢ x©y d. ng trong Li Qt
LHt ra, cD, ngWchhhe¢ gaa tr " n |~ d,ng ch[
| €u t hblp hg@ mgot rtrre.nh n

BIfngcBo 1t hbly, thriopngt h3?3 ntgh€ nmg ch”™ duy
khtng xdibhtg hdhlffiy tprh€ ungmhi phbln g$ @P=0D14), g - ¢
cC- tri=0s3 h/vanh<€ ngbh’ p tiJp thee=08%blt h
Nh€ vdy LW xuklthimtQtao Hddogtphtua phl[i th,

AR
= V] (4-2)
413Lxa chXn b&n k2nh mii hmt
BIfIngcBo3thbly gi_. a sht €hrmogdeuan dhHts \
st€ehng g®an d 'noy.8 c&c LUi | € ng khtlng

ithoHc kh'ng t€hng quan. Ldpt bisaechot®d € gnuga n
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o

h® ¢, ng chHwh43hT u bi Wdn LY hisiyh ShgFboude v[ i
k2nh migh hsht ,bi Jjn v, i L, s©u d,ng chl[y t
n"y c¢c- thW ch n L€ ctb&8mphihmigu ¢ i€ nanl i r h
L"Hinmh43c- thWwUlt€ nch btSon§nk2 nh R:

2  ch & O plwt ¢Ho (4-3)
Fr
4.5
—55y3 OKY& LIKddz

’ ’
4 . //
/ .
35 y = 0.3857x + 1.9449

ivj
R2=0.7862
.
* .

3
0/’ P
25 hd

€
.

S

, Rih,
1 2 3 4 5 6

Hinh4.3.Quan h' gi_ a &d, nfgr occuhd yv “p hR/uh

414Lxa chZn g-c¢c hmt theo Li Zu ki Mn | _u t

T. kJt qulJn h" mighlidpn BE4i ng®y hg khtgig:
l . n nhblt tr°n k°nh h4 | €©u v’ k/@y.tVcit mu
cblp | €u | € ng th2yVRghvi im gl-&p hobltda no gho ¢ b(FLE
p h (Hinh 4.9.

Hinh44cho thbly | ©€u t ¢ t€hng L i quan F
bdec 2 v° x8c L nh L nh L€ ¢ v¥%ng g-c¢c hl
=(30°+45) . Do vdy kiJn ngh'c s1h.° _hrhqn mMi5i h blt
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U, /V,

=== (=0,325m3/s/m
2.3 A\ ——+—q=0,265m3/s/m
\ y = 3.4808x2 { 4.8226x + 3.7596 = g=0.18m3/s/m
R2 2 0.9903
2.2 \\ /
2.1 \“,‘.O/(/
20 ,"\11—146 03x2 - 187 657x + 61 ';1';[
y = 5.6976x2 - 7.4883x [+ 4.1658 | Re=1 /
R2 = 0.9153 ] y .
L9 g j /
]
1.8 \\‘\\ :" /
-\ ! /
\.< l’
1.7
Y = 3.9018x2 - 4.9311x + 3.2165
e R2 = ).9688 d (rad)

0.4 0.5 0.6 0.7 0.8 0.9
Hinh4.4.Quan h" | ©@u t ¢ [|. n nhblt t€hng L[ i
415 ni Zu ki Mn 8p dAng c¢c8c c!'ng thoc thyxc

Nh€© vdy, t " ng h' p c8c LiQu ki donglW c
chl[y vichhou | €u t ¢ L8&y&§ahli QF nkit hp as ank n

A - . A - A . A -
J om Tl 0)rip T 5 0, TP X GX GO (49
42Quy tr3nh t2nh tta®nu Intangc hd, m gk Jeth [cyblup h |

Quytrinhtinhtodd . a ch’ r °k/]torgmdpyt u MElev > h
k2ch themici KHjJbt b blo &ubg dh@Eigh2@K2eh t he€
k]t mé blugh Bt ¢ § ¢ :cthhit Qg (edaaén kibhdcongnl i (R) ¥igoc

ph-ng c_ @.Quiyi thrBitnh t2nh t ofHnh45sc bHKEWch
t2nh to&n | a ch  n mli hblt L€ ¢ tr3nh b
421.X8c LMNMnh c¢c8c th*ng sX c¢ctng tr3nh

L. .a ch n | €u | € ng ng v, i tFn xablt t
c8§c thtng s kJt cblu mli hblt.
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