B.

GI O D, C ve B. NDNG NGHIHCGT VIRl gN NI

VI N KHOA H C TH,Y L I VI~

NGUYwWN MI NH NG C

NGHIENC Un/muC TRhNG HCNF
C. A Nh_, C NHu YONGC Y NTGR D>

LFENG TR, M ANGANGAHINH THANG

LUXN CN TKI & NHG T

281 M 20

NA |



GI O D, C ve B. NDNG NGHI P Vé PHCT

VI N KHOA H C TH,Y L I VI~ NA |

NGUYwWN MI NH NG C

NGHIENC Un/muC TRhNG HCNEJH
C. A Nh_, C NHu YONGC Y NTGR D>
LI NG TR, MOGANGHINH THANG

Nganh: K: t hudt x©y d. n h
Mas: 9-5802-02

CCN Bh, NG DxN KHOA H" C:
1.G6S. TS Ho" " ng T+€ An
2PGS. TSHPhgI mC€ ng

281 M 20




L1 CAM nOAN

T8c gi [ xin cam Loan LO©y | " c¢ctng tr?3r
kJJt qul nghi°n c¢c_ u aml”™" ct8rcurkg]tt H ucd,n k hlomg
k8 m t ngdieni nblbt vk8 h3nh th ¢ n”o.

Vi ¢ tham khl[o ¢c&c ngu"n t i 1li u L«
t i i u tham khl[o L¥%ng quy L nh.

H® Nii, ng”y 01 th§8ng
T8c gil ludn §8n

Nguy. n Minh Ng c



L' ICiM w N

Tac gl xin chan thanhin Hm GS. TS Ho " ng T<EemAnN
Hng "€8¢ L & c i hg hlinh cung tac pitrong sut quéa trinh tim AM,
nghién ¢ u va hoan thin ludh an.

Tacglx i ncdiicm hincéae thy gido co gido cac nha khod tt
vacanb Vi nKhoahcthylivit Namnpg®he€Ki/hTracHaAaNi L «
ttb Qi ki nthuh [ i cho tac gf trong sUt qué trinh hc td va th ¢ hi n luch an.

Trantrngdm hn Ph, nmtrh b Wqug biavQL nglchc
séng biM, Khoa K thua hltfn g v © ° mg d Tht r ®rgel h c Ki/h trac
HaNi Eb« Qitki n vQthi/} k/Jva vdh hanh h th” ng thi nghim, h tr nhan|lc
va th i gian cho tac ditd trung h c td va nghién cu.

Cuicung, tacdgixingificilm hn ch@n ¢ hafkhds3bidg, Lb
nghip L « _gttb¥pi Q@ ki nthuh i cho tac gf trong sGt th i gian h ¢

tdp, nghién cu va th ¢ hi n luch an.
Tac gil’

Nguy n Minh Ng ¢



DANH M., C CAC HINH ...t veen e IX
DANH M, CBUNG BIQU ...ccouiiiiiiiei et eeeen e Xil
DANH M. C T VIET TAT oot eeeeee et e e eee st seeee s eeeneees Xiv
DANHM, CCACKY HI'U CHINB. oot XV
M, DBIU e 1
1.TINN A thVT G @ U AN 1
2. M, CtieU VA NNIM V. NGNIBN C U .ottt 2
3.7 N hg®a PEM Vi NGNIBN CU ...vieeeeee et 3
4.Cachtipbcch v"™ ph<€ehng_ up.h.8.p..nghi.l.n..c.... 3
41Cachtipadhgcaludnan............ccooiiiiiii 3
4.2 C8c ph<ehng..ph8p..ng.hi.l.n..c..... 3
5. h nghoav 'k hfo anignh.0.a...L. .0 4
5.1 h nghkoa..khoa. . o, 4
5.2 h rmgh.a...toho 5
6. NN ngLWhm ic aludn @Nn.........ooviiiiiiiee e 5
7. CHUTIUC G A IUAN ANttt aee e eee e erae e n 6.
CHh 4 NGT° NG QUAN VNN CNHIY N CYoroioiiioeeeseeeeeee) 7
1.1 CACKhAI MM C I .c.Dei e 7
1.1.1Dongchy ' n ‘nth kK h@.n.go...lceeeccecece e 7
1. 1.2 "N NG HAMEEWY .o 7
1. 1.3 "NENGRBUCH ..o 7
N A= 1W o (1= U I o [ 8
1.1.5S FrOUGE.....oooiviiiiie ettt ettt ettt e e b e arenn 8
T2HIN "N | MY oot eeene et 8
1.2.1 Khi qQUAtQN € NHY ... 8
122G tr.%eiyn®8y trong .k.2.nh..h23.nh.4Qa
L1.3PhAN Bl | 8 BBV oot 12
1.4 Cac nghién @ vQn & ny trén th]gi iva® Vi tNam........ccccoevevenean.e. 13
1.4.1 Nghiéncu rcBHy trén th]gi, 1..ccooeeeeeeiii e 13

hang



1.4.1.1 NRh di N VON €8 NHY ..ot 13
1. 4. 1sa@phangidongchy n ‘nth  k h@ troggkéihh hinh thang

............................................................................................................. 13

1. 4. 1 ci3y tréd iéng & co nHucdbngang hinh chnhd.............. 19

1. 4. 1 cddy tréd iéng dh cé nHucdbngang hinh thang................ 24
1.4.1.5 ngdngcongnghd Tr'2nhantb o trongu ng@liy° n ¢

............................................................................................................ 33

1.4.2 Nghiencu e8IV Vi tNAM...oooiiiiiieceeee e 34

1.4.2.1 Cacnghién e vQn & NHY ...cooovviiiiiiieeee 34

1.4.22Mts cONG NN thC U] oo 37

1.5Cacyut c h[nfh h "“mmg@nlHit r ©n g ch 3oy .h............... 39

1.51Cacyuf [nh “mPNL Bauliénhip BTV, 39

152Cacyutf Mh “MEPERQ  d 7 G NHPL e, 40

1.6VEN QEHU 1 a, NG AGhIBM ..., 41

1.6.1 CActah QEFN NGNIEN ClU...ocvviivieceie ettt 41

1. 6N _ WMG@INIEN CU..cooiiiiiicie e 43

A LTS TR (T = 20 2 e OO IO 43

CHhw NG Clul, KHOAH C Vé PHhuNG PHGP CCEC nn
TRhNG_ OSONHiYTRONG KagNH L IMRNGCIT RINH THANG

...................................................................................................................... 45
2.1 Gthuyd phoOhR tt2recdnglcd 3 maETyh. ... 45
2. 1HOIVNG @ ICRHY oo 45
2.1.2 Ph<€eHnN gx & d3dhihdong tfy da khu xody............46
2.1.2.1 Ph€hndngacki hgchuipd pig.Q.n....c.H6 b
2.1.2.2 Cac qithifdpdng cho ph<ehnSgpkes.r.3.n.h..dMavi er
2.1. 2.3 Ph€hRStofges tho donghth| Ngachuye rg......... 47
2.1.2.4 T2 chhhpidaviegbst phehoglfye td3®ng k°nh
L = T V2 1 T I o F SRR 49
213Ph€hng tm 3xHiccu@nhdailkhu xodyca rcdly.......... 50
2.1.3.1 CAC Githi/T  dThe Do, 50
2. 1. 3.2 Ph €hnhrcigu dairdéng ¢fy..x.8.c.....l.oeceeeeee 51

\Y;



2.2 " @thuyg  t €A NION DO 53

2.2.1 Ly thuy} vQphan tich th NQUYEN...........evviiiiiiiiiiieenr e, 53
221.1Thnguyenecamt UL g, 53
2.2.1.2 Ly thuy} Pi (P) ¢ a Buckingham..............ccooevveiiciicmnciiee e, 53

2.2.24 CBETURAO VAT anghi@n CU.....c..coocveeeeeeeeeer e 54

223Hin "hg t evact t ©heky? d hcmohi@ w1y...55
2.2.3.1 Hi n.t.€.ng..t.€hng..to.. 55
2.2.3.2 ng d,ng L nh lLudt..t.€hsy t

2.3CachamtoankbméTm iquanh gi @acCAcd li' U.ccoevevivceeeececercviees 57
2.3.1MtS thud tOAN AT QUY....ceieeeeeee e, 57
2.3.2 Tiéu chin kivsh nghi m K/J qul tinh toAN...........ccoevevieeeeceemee, 57
2.4 Lythuy} drwvQrbd hinhHc m8 yngng® n g h.i.t.n.o.... 59
2.4.1 Kh&i QUAL CNUNQ.......coiiiiiiie e ereeie e 59

2. 4.2 n.8inugag.icgiydas phuhpyv ithud toan H c may59
2.4.3 Phantich githud @©H M8y o0 t r ounldgl n g leniyy 60

244MOhinhhc M8y A @M.AG. LY il 61
245M6hinhhc m8yngnmg® n h.i..n.Q..iiiiiiiienne, 62
2.5 ng d ng quy héth th ¢ nghi m trong nghiéncu ey .....cocveneeee... 63
2. 5. 1Hb O amd hinhthinghm [hblo Qkin t €mgygi L
CONG NN TNC U] 63
2 . 5, sAu dong cfy saukhu xody ca  TCRIMTY......cccvvvvvvinnniiiiniiiiiennn. 64
2.5.3 Chu dai khu xody ca ICRTY .ccoociiiiiiiiiiiii e, 67
2.5.4 @t mo hinh thi NgRIM .........coooviiicee e 69
2541Mc L2 ch mt.h2. . ..n.g i, 69
2.5. 4.2 C%c’lBhc®ipn..L.0...Loieereeeeeeen 69
2.5.4.3 Gl D thi NGNIM o 70
2.5. 4.4 n8&mdhinhg.i.8...5.a.i....50.ccciiiiiiiiiiin 72
2.6 Phehng muwgpystituz..n.ghi. ... 73
2. 6. 1° @& pnghi&én€uthinghimmoé hinh.........cccooeevvvieereenee. 73
2. 6.2 Ph€hngnvpthsthp dtlihuzhi nglghi.................... 74
2.6.2.1 Ph€ehmg..phs8p..t.hz. .. .nghi..... 74

\Y



2.6.2.2D li uthinghim mo NiNM.......coocviiieeecs e 76

27Miquanhth cnghimgia ct®c tl ©nagt h r @nhg..n.®
2.7.1dCh 9homb tt2rc®n ¢ _Icdhyh....ho............... 76
2.7.24n h " g€ Fr o u/d e Baldong cly saukhu xody................... 77
2. 7. 3Hb C§ fnab 'gh g3 EhiQu dai Khu X0AY.......ccccovveeveeereenie 77
2.7.3.14inh ‘“mg€l L, s ©u. ct v€ s au/phkhiQu & oihyp €
............................................................................................................. {7
2.7.3.2 Quan hgi a chiu dai dong cfiy khu xody ca _rceHy va s
101U o = PSSP PPUPPT PR 79
2.7.3.3 Quan hgi a chiQu dai dong cfiy khu xoay ca _rceHy va s
REYNOIAS. ... e e e —— 80
2.7.3.4 Mi quan h gi a chiu dai dong cfiy khu xody ca .rc 8y v i
NE N QNG UOBY CRY .o 81
28KTludh Che€hn.gu... bl 82

CHhwNGi XAYD- NGCONGTHC XC@®Hn CcCaC nTRh NG HCNH
H CCA NIENHIY TRONG KagNH, MitINGT NGRNG HINH

I 72 1 LTS 83
3.1Xaydngcongthc X B &, SBUPhAN il oovveeeeeeeeeeeeceece e 83
3.1.1 Xaydngcongthc x 8 &, sBuphangii.......cccoceeeeeinecinneneee, 83
3. 1.2 n@&onbthgx 8cnhl sau phan gii......ccoeeeveeeeecneennee. 85

3.2Xaydngcongthc x 8 &, sBudong cfy saukhu xody ca rcfHy.86
3.21Thifldp ph<€hng rnth SBudongkch caukhu xody trén kénh

NINN tANG. ... eeeee e 86
3.2.11 C gbc tlr, &mHcdbogang hinhthangcan....................... 86
3.21.2Xaydng p h€ehmf saudéngdi khwu xoay ca rcaly
............................................................................................................ 87

3.2.2 Xay d ngcong thc xacl'n h, shu dong cfy saukhu xody ca .rc€

211 572 ORI 90

3. 2. 3nhX&ct Ll ng rg#uxodyca ICEHY .cooooevevennnns 93

Vi



3.25 Phan tich thc nghim vQL, sausaukhu xoay ca _rc€Hy trén kénh

mHucdbngang hinh thang............eeeii e 96
3. 2. 5. 1sduTéng dfy sdu khu xody.@a . rc®ly............eeeees 96
3. 2. 5.1hcoagthc th c nghim vQL, sau dong cfy sau khu xoay
............................................................................................................. 97

3.2.5.3 n8&8nhc gk dbcsBedony thnsau khuxoay100
3.3Xaydngcongthc x &lcch@ d - ¢ nApt@ngkénhl £ n d’ §tydag b

comHucdbngang hinh thang..........oooeiiii e 101
3.31Xay d ngcoéngthcbanthcnghim x &bchiu d ¢ nHp..@01
3.3.1.1 PhoOn t 2 cchinhehty Lrg€eilg....0.i..8...10F ng t h
3.3.1.2 Thi} Idp cbng th ¢ ban th c nghi m vQchiQu dai khu xoay.ca .rc€
] 0! U PUPPRRPPRPPPPNS 103
3.31.3KMlh t r a v L 8a..h....g.1..8.....c...n.g...t..h..104
3.32 X § ¢ nh kdng thc th ¢ nghi m vQchiQu dai khu xody ca .rc €y
............................................................................................................. 105
3.4 XeelLlreng m¥hytblaly m! hnymgy M R...10&G 0
3.4.1 Xay dng md hinh Rng n@ nhién.............coooiiiiiiiicccciciee e, 108
3. 4. 2n KX Shusallkhu x0dyG a ICEHY......cooevieiiieeecie e 109

3.4.2.dlicht song ,mdu®Gaukhu%odya [rcely 109
3422 Krqut 2 nh | tshw §ém hific a ,rc €My theo md hinh He

TVAY o+ ee e eeeeseeeeee e e s e s e eeseee e seee s e e ee e st ee e s eeeme e s e 110
3. 4 . 3 nhXHQ daikhu xody can & nY.......ccccoeveeieiiecie e, 112
3. 4. 3°.dlli Ctronggphan tich chii dai khu x0ay....................... 112

3. 4. 3 .rhchRSiu xday ca rc&Hy theo mo hinh Hc may...113
3.5 Quy tr3nhht zH8t Lednyly trogchi} k/]cong trinh

Ul U e s 115
35. 1 "B cnhdAk 2 ¢c hechinhlrga m@Y..oceeeeeeneeene 115
3. 5. 2, cC 8tc? shh@ong cfy saukhu xoay ca . rcdy............. 117
3. 5. 3, diBhcch@@d@i khu xoayca . re®Hy......cccocvvieeenieennnnn, 117
3.5.4 Quytrinhx § ¢cn hlL cHg c t th@r g chocong trinh dpdh g . @ €
N e e e e e e et ——————————_ 117

Vil



3.6. ngdngcaccongthc Qtull t 2 nhentlp § sdoa@tah ch aNa

SINT S N L e 118
3.6.1Cac thdng'sc h[nhacong trinh........c.cccoeveeiiciieeceeeee e, 118

3. 6. 2nhxX&cehong'sthifkJct ng tr 3 nh..t.i.2.u.mMdng
3.6.3 Tinh toarthong S hinhhcga  rmeHytrongc! ng tr 3 nh
LA tran Na BN ..o e 119
3.6. 3.,1s0OMU2 mslantlly.n.€.......coooviiiiiiii e 119
3.6.3.2 Tinh clqu dai dong cfiy khu xoay ca rc®ly.....ccccccvnnnnnnnn. 120
3.6. 3.3 _Beohgutrinh.b.n.g...Coooovriiiiie 121
37KTludh  Chehn.g. ...l L, 122
KET LUX N VA KIEN NGH ..oooviiiiiiiceeecee ettt seee s 124
1.CACHI QU LT "B @alUc ANe.eeee e 124
2.KinnghvQc 8§ ¢ L - nagud@B.A.....C.oveiiviicie e, 125
B T NI VAN CH ettt 126
4 . nhn  MENGIEN CU P thEO.......ceeie e 126
DANHM, C CCC CDNG TRCNH..né&..CDNG...B...127
TAILET U THAM KHG O ottt seee st 128
PH L. oottt eeeee ettt e e ememe e e e e e e e e nmeeen e e, 136

viii



DANH M, C CAC HINH

Hinh 1.1 Mucdbnghién cu chuyd  ngcadongchy ........coooeeeeeiiineee, 7
H3nh 1In@ qu® traghtl mibdba.g..L.C..oveeeen 7
H3nh 1. 3 Q@uigytrongRENhh....n.€..........ooimveeiii e 9
Hinh 1.4 Gt cac thanh gfin dong ciy ¢ a e @1y trén long ¢h cé nttngang
RINN thang [58] ... .o e e e e e e e e rnnne 9

H3 nh 17 phanb 8t cldong chy trén mtbecbd cc a ey [58] . 10
Hinh 1.6 i triic dong cfy xoayt r o n gnHy ‘@hanh bérg, akénh hinh thang

V. i 3104 mai d ¢ theo m6 hinh FIOW 3D [29]......cccovieiiiiiieecre e, 10
H3 nh 1".t 2 n3®&u flian gi khi kéo dai thanh &g tam giac................. 15
Hinh1.8BW “ & § ¢ ngfrp€ t 2 n hsau pbah gii ¢ & kénh cé ribcdbngang
hinh thang can SQ VOIAtr L Yan.g..ccueeeieeeeeee e, 18

Hinh 19 BW “ LQt I L, saulién hip .rcedyvas Froude theo'hs M..25
Hinh 1.10 Mbb?g va mbedbg addll t r %oy r © nth kéoh ni ti/p long

d> hinh thang can sang longhdhinh ch nhd ¢ a SIAD (2018)[71]................ 27
Hinh 1.11 Ph i c[nh cong trinkth, y 8 i i Xuan (ngtin VNECO)................. 37
Hinh 1.12 MHucdbngang B\ i ° Ul bl 37
Hinh 1.1I3MHbag BM i ° U ...D.E NG, 37
Hinh 1.14 Cbngang M\t i ° U ...l b Nigeeeeeeee e 38
Hinh 1.15 KJ} chl cong trinh hoan thill............c.cooveeeiiieie e 38
Hinh 1.16 MHub3ag t ng thAkay d ng mo hinh............ocoeiiiiiiiieeec 38
Hinh 2.1S h” dong tiavaphanbvchtfcga TV ..o, 45
Hinh22M iquanhlLng ' nge nhgvg Ig@ § ey @H...n48
H3 nh Z°.d8ngtkarbct  t€a ey sdéwmanl........... 51
H3nh Z.pd©®Sht ch ph€hngg ttrrenhgh..nn@.n.g.51 €
H3 nh 2" .peant&hHclmaychodliu t r pangy.n.€...cccceveee.e. 61
H3 nh Z°.pkan t&hmahinh Cay qily 'ntinh phan............c.cccoevevevnee. 62
Hinh 2.7 G tric thet toan ca cay quyl nlinh phan...........cceeeeeeeecvieeceeeee. 62
Hinh28 @l t r ¥ac mhgnBé nhh. i FRO....ccooviiiceeecieceennn 62
Hinh2.9Maythy b3 n h, sa&oidang diya.....L.....oiiiiiiieenn, 69

iX


file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669068
file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669069
file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669070
file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669074
file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669085
file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669092

H3nh 2. 1T0gM¥rig MWk 8cnblo IBgL...L....cccceiiiieee, 69

H3 nh 27 mHcb8 bmahinh thi nghim.......c.ccoooeviviececceee e 70
Hinh 2.12 MubRag thiT KJLFU M i tran €O Ca...cocvveeieeeeeeceeee e 71
Hinh 2.13 Cac tbcdbngang long B coh s maidem=1o...ccccovvivieennnnne., 71
Hinh 2.14 Idp HEcanchin h L sy Kitiblo L §39g...p.heeeeeneee. 71
Hinh 2.15 ldp HE L FUm i va hoan thin trén mé hinh vi b = 55cm............71
Hinh216 Hthng v@ kh it hianyc Lre®ll €dp..L................. 71
H3 nh &. filih i v kénh hinh thang cdé b = 33,5cM.......cccceevviveeennenee. 71
Hinh 2.18 Cac'vt r 2c aloanHh | B.2...ooovieiieeiciee e en D
H3nh 2. 19c Kic®trhge Imeu ..L....n.g...heil) 75
Hinh2.20n om ¢ . rc®agMIA vV, ikénhco b =55Cm.....ccceeveeiiiiiiiiiiiiieee. 75
Hinh 2.2Inos lfum ¢ € MIA trén mé hinh cé b = 33,5cm................. 75
Hinh2.22Hth n g Qlkiim ¢ .c€v " k. icm rclifsl Qu............. 75
H3 nh 2. 2h3 trixXgikhulkody trén mo hinh............cccocveevvveeennn 75
H3 nh 2. Quadaikhoxoaylgai rCRTY ......oooovviiiiiiiii e, 75
Hinh 2.25Quan h gi at I L siu dong cfy sau khu xody.a . rc8lyv is

Froude ..o e 77
Hinh 2.26M, iquan h gi. @ LIAVIV, it S YY1 coeeoeoeeeeciecece e, 78
HINN2.27QUAN N (LE) V. 1 (Y1) eoveeeeeiee e eeeme e 78
Hinh 2.28Quan h Lr/yrv. it [ L, s&u sakhu X0AY(Yr/Y1) c..coveveeevieeireinnnns) 78
Hinh 2.29BiW ™ Huan h gi. @ LI/YLV, i Frieeiicceccee e 79
Hinh 2.30BiW " Huan h gii @ LI/YL V. i FIDtecr e 9
Hinh 2.31Quan h gi aLryiv. is Reynold(Re) .tcr @Y ..ccoooernnnn. 80
Hinh 2.32M"iquan h gi ach@ d "~ é¢nh[yve ti °u nlyng..81,
Hinh 3.1 Quan'hgi a Mcva g(M) theo d |i" unghién Cu.........c.covevevevennaee 84
H3 nh 3. 2 s&iphas @igihagidtrtinhtoanvamuth .................. 85
Hinh 3.3 Mbcdbhinh thang can.............ooooo e 86
Hinh 3.4 Quan'hgi at I L, sau dong cfy sau khu xoay (Y) theo M/a F1..92
Hinh 3.5n, sé&udong chy saukhu xody vi Fropr khi K =0,R..............oooool 95
Hinh 3.6 BW ~ Bia tr tinhtoan vathc L @ . &u sau khu xoay y........... 96


file:///D:/NCS/Luan-An-NCS/Final/LA-HydraulicJump-final-N.docx%23_Toc109669119

Hinh3.7BW ~ t | L, sausakhuxodyc a .rceHygi agiatrthc Lo v~ t 2|

theo CONG the th € NONTM ..veiieiie e eme e 99
Hinh 3.8M"iquanh gi ag§tr th ¢ L dnhwesng a , Eau sau khu xoay a
LTS 3 0] o 15 PRI 100
Hinh 3.9 Mi quan h gi a In(Mn) v i chiQu dai khu xoay ca .rce&Ty (Lr/yi)
.................................................................................................................... 103
Hinh 3.10 ChiQu dai khu xody giagiatrthc Lo v~ t2nh..t.108n t he
Hinh 3.11 BWM ~ EhiQu d " ¢nigwid liuthc Lo v~ tzémdh t o §n
th Cth CNGNTM (B.52) et seeme et ere s 107
H3 nh 3% Bhdxapdcng ho hinh HC MAY........ccooveovieeieeeeeeeeeeeend 108

Hinh 3.13 @i tric thud toan LeasSquares Bods; a Friedman (2001) [20]..108
Hinh 3.14 CAcmahhth chin ¢ h ‘©h n g may théomb hirth LS_Boost trong

phFn mQn Matlab D20D............iiiieei e 109
Hinh 3.15D, 1li" u phan tich HC MAY.........ocoviiieecee e 110
Hinh 3.16Bi/ m, C ti€U trong HC MAY......ccovveeiciee et 110
Hinh 3.17 Cac tham 4~ Eb trong mo hinh HC MAY..........ccoeevveeieiieeciennee, 111
Hinh3.18D li ukith ‘hhd bao camd hinh........coovevveeieeeee e, 111
Hinh3.19S h” AZ/CO©y J} qutyd k hi  psAu€ankhu x®éy. h.....L....111
Hinh 3.20KJ/tqut 2 nh t o8n t hed mho.h3.nh. ACEly quy
Hinh 3.21 K} qul d bao ¢a md hinh'hc mayii Rngngdd n h.i..2.n.0..111
Hinh 3.22D_ li" u phan tich m&inhH ¢ may cho ci@u dai khu xody............. 114
Hinh 3.23 K} gul phan tich mo hinki ¢ may cho chu dai khu xoay............. 114
Hinh 3.24Quy trinhx § cn hikbL t r €n g ¢ dan@ my'hn "nh........... 118

Xi



DANH M, C B4 NG BlqU

Bng 1.1 Bngtng h pphan 18] 8 BBV ..o, 12
Blng 1. mydTiru€ p h ©n sau phantgii (Y) theo cac cong tre......... 17
Blng 1.3 Cong thc kinh nghim vQtinh chiu  d ~ ¢ nHyp kénh ch nhd........ 21
Blng 1.4 Cong thc kinh nghi m vQchiQu dai khu xody.ca .rceHy............... 23
Blng2.1Cacthnguy ° m..c.h.. b, 53
B[ng 2.2 Th nguyén ca cac théng'sth y | ¢ FUVAO......c..ccceeecrieiciieicene. 54
Blng 2.3 néntephng .quaabin.g.i...eeeiiiiiinnn, 58
Blng 2.4 Céac thong 9 0 & ttén mo hinh thi nghn v 1Y .....ooovveeviieiees) 73
Blng25Tnghps liu L% K t r by the€cactp | Eng...I76€
B[ng 2.6CacthongsS vQlKb t r €ngcd 3 meHyh..........ccoo............. 76
B[ng 3.1 Khdng bin " il a cac thong'skh[o s Shtgid.L.&.n.................. 84
Blng 3. 2 T %au pharn go & ankénlh hinh thang theo céng th(3.7).....85
Blng 3. 3 T %au phar go & ankénh hinh thang theo céng th(3.9).....85
Blng 3. 4 f§uftinh tgdn theolchiuth ngKE&.........ceeevvevviereie e 86
Blng 3.5 Man tichk/t qul 't | L sau dong cfy saukhu xoay ca rceHy...91
Blng 3.6D. li uth ¢ nghi m nghién cu vQLl, sau dong cfy saukhu xoay.......93
B[ng 3.7 Gia irtinht o § rsauau khu xoay theo cong ¢h(3.35)................... 94
Blng 3.8C4c chtiéu phan tich thng ké trong nghien @i h s K.....ccooveeeee.. 94
B[ng 3.9Giatr t s L saudong cfy saukhu xodyca ,mc€ik=02....... 95
Blng 3. 1 0saurddnybfy daukhuxody heo ph<€hngl..p.h9gp |1
Blng 3.11 D |i u nghién cu xay d ng cong thcth c nghi M........c.cccevvenneee. q7
Bng 3.12 D i u kiwh ' nh K} qul NGNIBN CU....veeeeeccececcceeeee e 98
Blng 3.13n, saudongcfy s au k h anHy thédxongti@ th ¢ nghim
...................................................................................................................... 98
Blng 3.14Tinh toan vid, i u kivsh tra WQl, sauchly sau khu xoagheo cong thc
Lo T o 0o o o OO 98

Xii



B[ng 3.15 CAc cHiéuth ng ké theo cap h €h n gt 2pnhe8uptiong cfy sau khu
o= | ol N ( P < o 1Y PRSP 99
Blng 3.16n, sau dng cHy sau khu x8y theo A.N. Rakhmanov (1930)........ 100
Blng 3.17Phan tichkd |i" u th ¢ nghi m vQchiQu dai khu xody ca rceHy..103
Blng 3.18 ChiQu dai khu xody.ca . rc®HY theocong th c ban th ¢ nghi m.104

Blng 3.19 KiWh tra cong thc ban thc nghi m theo d Ii" u kivsh “rth............. 104
Blng 3.20KJ} qul tinh toan phan tich di’ u chiQu daikhu xoay ca . rc®&Hy106
Blng 3.21Tinh toan theo dli’ u kish “rth cho cong thc th ¢ nghim............ 107

B[ng 3.22 Phantichcac'ahi ° u L8 quls vVQchiQ&dai khu xody.......... 107
Blng 3.23 D i u , Bau sakhu xody ca n & niy Wihan tich hc may....109
Blng 3.24 K} qu p h ©n | ts&udiéh hif _rc|lyt mo hinh hc may....112
Blng 3.25 D |i" u chiQu daikhu xody ¢a n & nHy theo mé hinh’hc may.....113
Blng 326 B[ng d i u kiwh tra ¢ a k/} qul’ chdy mo hinh WQchiQu dai khu xoay

.................................................................................................................... 114
B[ng 3.27 Phan tich cac'ch i ° u L 8 quy vQd is&u sdu khu xody va @i
daikhuxodyca .cmy t heo mé mEpnb..0H......... 115
Blnhg 3.28 Congthc t 2 sa@undong cfy sau khu xoay.a _ rcd&y........... 116
Blng 3.29Céac cbng thc tinh chQu dai dong chiy khu xody ca . rcaHy....... 116
B[ng 3.30 Théng'sl'dp tran hi ch a ChiQig DONG........c.coveveveeeverecieeeeeenne 118
B[ng 3.31 Bng cac thong'sc h[nbA. 2 nh t i ° ¢ trant.n.g.....s.d10
B[ng 3.32 Cacthéng g¢h y| cgadongchy tcr @ eHy.....cccocvenne.e. 120
B[ng 3.33Cac gia tr, susaukhu xody ca  TCRTY ..ccccoevvrevieeeireeeree e, 120
Blng 3.34Tinh chiQu dai dong cfiy khu xody ca re®y....ccccccevvrennrinnnnne. 120
Bhng 3. 3 5ng@rh toantci@aikhu xody can & nHy khéac............ 121
B[ng3.36Bng t2nh ti_ caldyn tsrdou...clh.a....n.2........... 122

Xiii



Ky hi' u
MAE
MSE

RMSE

MAPE

R2
ANN
GEP
GP
NN
USBR

Si

MH
TCVN
MLT
MLTq
Max
Min
CT

DANHM, CT. VIeTTdT

h nghoa
Sai $ tuy t " itrung binh (Mean Absolute ErrdrMAE)
Sais b3 nh ph€hn@®ean squared errbif1SEN
Sai S chu§r (Root Mean Square ErrdRMSE - Standard
error)
Sai $ phfn  t r £ m "ilttrung binh (mean absolut
percentage error) (%)
Hst€ehng quan
Mthg tHFn kinh nhan % (Artificial neural network}
Thud toan mé phng Gen
Ldp trinh di truydh (Genetic programming
Mthg tFn ki n m(Multialaydr neural netwoik
C, c khai hoang Hoa&
Sai s gi ak}qu tinhtoanvathc L o ( %)
H L o° rg&ict/]
M6 hinh
Tiéu chuq Vi t Nam
H ¢ h gsmkhi ° hgehiQu daiva thigian
H ¢ h gsmkhi ° hg&hiu dai, thigian vanhit L
Giatr |, n nhd
Gia tr nh nhd
Coéng thc

Xiv



DANHM, CCACKYHI ' UCwu uBl

Kyhiu nhn h nghoa
y m n, sau dong cfy
Ye m n, sau dong cfy phan gii
y1 m n sOu ct @y
Yr m n, sausaukhu xody ca  rceHy
y2 m n sauliéenhipga  rcady
Y TILsOu sauoca " rcy€
Zc m n, sau frng tam ¢ca nmHucdy
i n dc L8y Xk°nh d
ic n, d cphan gii
J n demt o€
Ly m ChiQu d” e¢nHn €
L m ChiQu daikhu xoayn & nHy
Fr S Froude ngVv il saudongcfyy
Fro S Froude ngvi , dauthyl c¢cD
Q md¥s L €u’ ng c& dong chy
\Y m/s  Vdht ¢ trung binhmrbecbig adong cly
A m?  Di ntich ntbedb | t€ | 4Au dong cfy y

Ac m? Di' n tich mtbecb | t€L, sau phan gii ye

T m ChiQu r ng ntuthoang ca kénh

b m nrng L8yXxk°nh d

D m n sauthyl c (D =A/T)

m H s maidcc akénh dn

e m Nt ngnd € mibed | nham tuyt “il
E m Nt ngn dhek dong clfy

z m Kho[ng cacht L\wh t 2 n hh niHecladm L
P N/m?  ApswHtrung binh  Wh L i

r Kg/m® kh'i ° hg@éngcachHil ng

F N Thanh pfn | ckhi

XV



n
m

to

mé/s
Ns/m

N/m?

h nghoa
H s sacha g ng€
H s sacha g rge M@t trihh xoay’ |
H s ridong clfy khu xoay
T I hs sacha  rgl &g
H s sacha _ rng ntng
Chuqr t €rgragdlt hg®
H s nham manning
n, sau phan gi kénh ch nha
n. sau phan gi ¢ a kénh hinh tam giac
H s m r ng mtuccbg a kénh hinh thang, M = m.y/b
TntHict _ee€ch
TntHict _©dc ' lhe
S Reynolds, Re = V.RY
Ban kinh thy | ¢
S Weber
Hsnht nghc
Hsnht nglc

~ ng sWHlti/p thanhrch

XVi
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1.Tinh chb thiJ} ¢ a ludn an
N€ecniHylamthin "hgéhu | cgadongchyh ,hin "“ngéayl ‘&
ap dngreinhiQitrongthcty] nh<€ t i ° uysadcong trich, xdogn kii h
v " o, cnh@ kijbwhén ban h thngx | T . enth®, &p d ng trongtinh toan
thi/t k/]¢ ng, cfué
NghiéncuvOn & niiylamtveh QK i nW,cdlchst h” " ng trtm n
t rce " nppé€hinhin "nh€ . anBy fUWtién la Leonardo da Vinci (1452
1519), sa(tin 1BIYBan dk: h thn n h ingahay. Bélanger
(Nt m LU8«ABd ngl ‘& cong thc tinhl, sau lién hip _rceHy trén kénh
c6 mHbcbngang hinh chnhd val § nHi  dc¥h i fulvQphan tich hin " nge
n € niy. Nghiéncu _rceytrénth]gi irdl  Yay, t chghién cu ly thuy}
L'/ th ¢ nghi m vak/t q acho ra Hi nhiQu cac cong thc ly thuy, céng th ¢ ban
th cnghimvacéngthcth cnghimv.i cHtcr €ng t2nh .t o8&n kh
. Vit Nam, clng c- rblt nhiQu LQ t i
nNh€ nghc& nHa”™ ng (2008pvQAE nHy L 8Bguyn VEn nktng
(1998)vQq u 8§ t rcenpyhn iti/lecHy L 8y ;n Ngtuny @uah miy v
songLé Th Vi tHa (luh antih s ¢ , Q2@ hhBy trong kénhd cm r ngé
cacnghiencu L« khab tthr8@fngeaScedy tr on@kioc §c L
khac nhau,tl - L « ngéap dngth c YJmang H hi u qu val iich thipth c.
Phan tichcho thby, nghién cu vQn & nHy trong long & mHycdb ngang
hinhthang can¥ ¢ . n " iteddmggh c Eon h chjvanhiQi cong thchi n
covq ¢ h €ap tphginhhoarddo tinh el 1S%ay vQ@maidc k ° ndhc, L
longd v © Hoc & o @n’ gph x BpE MHKhaG n & nHy trén long ¢ hinh
thang carch y/u L ‘& nghiéncut he o p h‘€©hamghim,kté& g tthh
hehg/hitHe tr enngfly n€l ng " cxheGm KG@balg c8§c pheh
trinh Iy thuy}, n h ghién g «wth ¢ nghi mvQn & nHy ¢ aSamir Kateb (Ldh
antih s o) iR 0KédhLl 8¢ c c6 mbcdbngang hinh than¢md hinh thc
ngnimc - L 8§y b mé&dekenh7e,2)yrighiencu _rcd@iyn iti/p kénh
hinh thangtfén kénhcéchiQur ngl 8y b mai d © 7w, i kénh ch nhd
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¢ aSIAD Rafik luhantih s @, 20 1 8 )u,phahfatyr n@vehti ctfong c

n & nHy trén kénh hinh thangntbcdb n g a n g ngd = 20Er8kya Nobarian
B.F.(2019¢ L'Qu d atrén phantichtc nghimvQm'i t €hmngga qauda L
trenyl ctch Ay, m xacdnglae cact h pbao gmcac yu

t nghiéncugdaliQivi ¢ ki thusy].

Trongthctjt i °u ntng §iaulong 8émcg mrucebAgany hinh
thangc | ng ' Et&iW kh& mts congtrinhthctjn h€ w@ihhig °u nktng
s a dp trin ca Thu L'in H i Xuan (Thanh HoA205) . tttnNa$h ( Shn L a
2018 én h<€en g c 8§ ctinpthae thij kf]L@ dh atréncac cong thc tinh cho
mHucdbngang ch nhd ,  ssadjngthinghim m?t N8 @ ¢hnhlthi} kik:
thud, QLnay dh Jjigia t 2 nh fueadgthi} khsauthi tighim 04 nh ng
sai | chnhdl “nii

Bén d¢h h , dAc congthc ap g ng chotinh toanc § &b L't r *§n dg ctah
n & nhy trongkénh co6 nkbcbhinh thang ¥ conthchlv © ¢ fm@@ s pha
h pkhi ap dng th c ] Holbit bl [ i khi thiJp k/]céng trinh ma khéng cé thi
nghim m?! ME G ¢hnh’thit kk: thud. n Q nay cho tBY vi ¢ nghién cu
ly thuy/y va kit h p v ith ¢ nghi mvQn & nHy trén kénh hinh thang can 13
bai toan thi} th c.

Dovdy Nghienoul 1 ¢ tr_ng h3nh hZangk°®vmah nl_ toancg
tr A mlt c athangdmangnd@ h ¥ n khgarhgalac h clso ap dng
caclko  t r €mngly trorg tinh toan th} k/jcac cong trinh thy [ i, cdng trinh
X | T . ovéthit k/jcac cong trinh dan sinh khac.

2.M_ c tiéu va nhi m v, nghién ¢ u

MAc tiéu nghiénou Ilc_ MLh arg theo céc tiéu chi sau:

+ X&wcch L8 ct engga 3oy h n ka@dohigcfy tcr €
va sau khu xoay, c@Qi dai dong cfiy khu xody ca . rc &y trong kénh hinh thang.

+ n€a’ dbaQtichhtodn cdk 2 c hcHinhiecgahin "h§ o€
nh[y Wthi/Jk/lct ng t r 3 nchapidn § y ainli mogn chnhtrong long
d>h mHucdbngang hinh thang.



NhiMn \A nghién ou:

+Gilih p h €Hrinlyy i p h @MNaviedStokes ap g ngk/l g anghién
c ulWp h ©n tc2nlyhtrongk@nh hinh thang can L -x § cnh ¢bng thc ly
thuy/f t 2saddondichyt r c&a salkhu xoay can & nHy.

+Apdng ph€ehng ‘thrgWdnhd ng €édngghc bae thc nghim
vQchiQu daidong clfy khu xoay can & nhly.

+ Thinghimtrén mo hinha WA § @ hL ‘cahli’ 8, t L kiWh nghim
cac cong thc ly thuy} vax § ¢nh ¢ac h s th ¢ nghi m trongcac cong thc ly
thuy/, céng th ¢ ban th ¢ nghi m vaxay d ng caccong th ¢ th ¢ nghi m vQtinh
c § ¢bt It ©n g clkBumdayg An & nHy.

3.n"i " hg®aphim vinghiénc u

nX 1 mgnghiénou: Nghiencuhin "n€  anfytongk ° nh _|,tng t
I 8§ yRag,kkhdng cé mr. ng trén nrbbag.

Pl m vi nghién ou: Nghiéncu . rc6ly s éuranlbtbcdith ¢ d ng
trongk ° n h | Hinhthang cdncéhs maidc m = g khd@in§ ¢go mb
r ng trén nkbbagt r o ki nl i rc Ty n nh(S Froi=4,0 = 9,0.
4.Cachtilpcdh v ph€ehng ph8p nghi °n ¢
4.1 C8xohn tdvig | uoaon 8n

Ti/p och m c tiéu nghién cu theop h ‘€©h n gly thulEva th ¢ nghi m.
Trong L ngcacxc@ng thad t h_eng phéngch ly thuf}, v i tHl c[ cac
nguy°n rhomh®%ndg flc° . g.wcdyt. r 3Sahud myS i s
th ¢ nghim W Qu chinh céc théng'strong cong thc hab xay d ng cong thc
th cnghimphaohpda tr ®i§thw/h £« nwhi°n c
4. 2 C8c ph__ng ph8p nghi°n cou

Ph__ ng AfdaSTpng kptailiu, L § nng qugn c8 nghién a
lienquan t r on gvaméd thgi i, k/jth avasdngcacdliucogh , o L
bi tlab d li' ug a Wanoscheck R. va Hager W. (1989).

Ph. _ng phg8p Ygh@kthuy® ch v~ t

Phan tich la ngén ¢ u céc tai liu, Iy luch khac nhau Rag cach phan tich
chdng thanh thg b phch  Wm hivd sau sb vVQL' i~ mg€



Tnghplalienk}t ngmyyt ngh phdh t ht n g’ ctphantichde L €
ra h th ng ly thuyl fyl. LA sau e vQL i ° mg®ghiénc u. n Qu nay thwhi n
trongvic @p dng h p h ‘©h n gNavierStokdsvap h ©h n gcan Bagnnthn g
| “@gcadongchy Wi h ©n t #oc ht rcencgy ttah € nHy.

Ph_ _ ng ph ®pthxa mghin:°Nghiée ¢ u mé hinh thi nghim t4
Phong thi nghim tr n g Wi qu ¢ gia WQL, ng | ¢ h ¢ séng bitd - Vi n Khoa hc
th yliVi tNams d ngcaod li uth c nghi mLWkiVkh ch ng va hiu chnh céac
congthc L« ng©y d

Ph__ ng ph§ pXhgké&® d ngpHrcnln ¢ &HMS Excel 2019 va
phfn mQn | BM S PVIsan tXi6 X Y cac thong tin'sli' u th ¢ nghim. S
d. ng cac tieuchu{ trong phan tichdliuthng k° (nh€ MAPE, M S
R%¢) WLE n h Jjgu htoanyvis lfuthc L o.

Ph  _ng ph8pnWlmbly tincdj¢ aa:c 8c phrghiémg p h 8
¢ uvacong thc LQxuHlvQc § ¢b Lt r_€m:€ nify, tac gl ti/p thuy kih t
caccuchithlo, cac buigépyca c¢ h uy\hoan thiin a i dling nghién cu.

Ph_ _ ng ph§ pnguygesh d ngly thhy/} Pi P) ¢ a Buckingham
IMpbh©n t 2nbdacmi§uanhlca ckc tl €nggd 3 mayha
cacypt n h “mg@Wk § en hi” ¢céecd Ii' u dn thu thp.

Ph. ng ph&8p ApHngnhihhtodrod® 8 o k8&d¢ rkEng h3
hcga ey nghiéenculfn fL t i &pdngiln@hinhHc m8y AJCOyYy (g
'nho vrngnguR n h iWl rb @ olsall sau khu xody va €pi dai khu xoay
ca ey trong k°nh h3gddmébificam=gl. c ©n, L8y b
5. h nghoavkhbaaotgrhoa t h
5.1 h nghga khoa hXc

-Luch anl gilih p h€hng t rs3tnohRNeNSacnitiidtng thctinhL,
sau dong cfy  tcrvéesau khu xoagys, yr) ¢, a | rc &y trong kénh hinh thang
“ngthiphant 2 ¢’ € nghotal v§ L gig§rigi@w xoay (k)

-Ludhanl « x @y dkhoa&cvQx § cnhdhiQi dai khu xoaylLr) ¢ a
n & nhy.



- Ludh anl «p dng cac cong.chi n Ulg acongnghi Hce m8&y o v~
nghitncu x&d BHEct Le€ngch 3 mBlyhal €« §mg ~ dnec
L2ch ngWiH nt c€n ggd 3 m@y.h
5.2 h nghoga thyxyc ti Kn
-KJ}g anghiéncug aluh 8§ n, ckinh xdt vastinedy ¢ amgthi L
gop pifn lam ré thém Qquy lud ,Ho Kh vatinh chkic a re/y n nh trong
kénh hinhthang can. M x '8 & ~ &€céc cong the ly thuy, cong th ¢ ban thc
nghi m va cong thcth cnghim ¢ h otbc § a €nh' g ¢ & 3 r By lrong
kenhhhh t hang c ©nr tigh heQhia apdmg@pe my. Bén ¢hh
L. mal ‘@nhi@ln h . hg@hat tid k]t/p.
- Luch  § mQxliBkquy trinhtinhcack 2 ¢ hchinhic ¢ca rcaly
trong vic  x @lcthotig S trongthi/i k/jcong trinhph €hng pH@pPot 2 nh
I ‘& cacc h kisoa h ¢ va tinh chinh xakhi ap d ng.
6.Nh ng Wi m, i ¢, a ludn an
+Gilih ph€©hng t rStokebv i N@Wine & nHy n "nh(Fr =
40+9,0),tL . x @y  dcéhgthclythuy}(3.36)vagiatrt I h s L ng
| “@g (k) theo(3.27) vQx § ¢n hl. shudong clfy khu xody can € nHy trong
kénh ntbcdbngang hinh thang cabh § yRag.b
+ X &nh colig thc vQquy lud bi/h * ilchiQu dai dong cfiy (3.40) theo
ph€hng tragmh nktng | €
+ Nghiéncuvi _e®ly n nh (Fr=4,0 +9,0) trong kénh hinh thang
coOn Tgopmaidc m = QuuH Tk«Ac K] qu sau:
- Congthclythuy}(3.36)phuhpkhicoM O OGagatrt I vOh s
L, ngl “@gdong chfy khu xody k = 0,9 Ia f t nhHl cho céng thc (3.36).
Xay d n g ~ ¢BEng 39, Hinh 35 va cong thc th ¢ nghi m (3.39) LW
X 8§ ¢n hl shu dong cfy sau khu xody (yca .rmc€ly n nhyi
m i gid tf My=[0, 1].

- Thiltld ‘lc€bng thc ban thc nghi m (3.50), cdng thc th ¢ nghi m
(3.53) c6 piHm vi ap d ng (3.54) vQx § cnh ¢hiQu daikhu xoay (Lr)g a
n < nly n nh

0



7. Chlitric ¢, a ludn an
Ngoai pin M* Lfu, KJ} luch va kih ngh, Tai li u tham kifo, Ph, ¢ |, ¢ thi
Luhdangmcé Bc h €hng:
Ch€ehn®@ ndquanwvQn€nhly L §y
Cac khai nim cmvQm & niy L 8ngkénhrh, cac nghién_cu trong
v’ ngaeav@naeniEy tr °n k {mHitdbrigdnghdnh thnhd va hinh
thang),t L - ph ®mh tty@dcacyut thy ng/hlHE tr€ng h3nh
canenhiy, |  whoweihngkién cu valQxub cac cong thc m i.
Ch<€hnygChl'l&oah cnghiéncu c gc tlLr € ghlyrré
kénh mHucdb hinh thang
Trinhbayc 8§ ¢ p h<€hnlm W dnn kchondhiérbcu  x @ilccad:
I tr engcg a3 rBEdyhcac ly thuyl vQt gt va mod hinh hda trong
nghién cu th ¢ nghim, cac thattoan hi  quy v =~ W i m Kgguls Kk i
phan tich d bdo.Nghiénculythuyfca m?! heé n M8 ypbén tich s phu
h p khiap d ngvao nghienaullo t r €©n g ¢ & 3 mw@y.h
Béndh h L - rinh &y @ap ¢ ng ly thuy}  Mphanliich cacfu t [nh
h@rg/hl c®c tlr €ng ¢ & 3 B Tyhxay d ngcacmd hinh wt Iy thi
nghim nc@Hy,t L x § cnhd’ li' u thi nghim d&n thu thdo vaLanh mi quan
h gi acacyut thy  ngcé[n h ° ig€enh nhau trong nghién an & nHy.
Ch€ehngXaydingcongthc x & kH®c tk €ngc h3nh
ca ne@hly trong Kk °mititdbrigang lgnh thang
K/Jh pviphantichlythuff Ch€hng «figib~ i tnoh§ shux §c |
dong chyy saukhu xody xay d ng cac cong thcban th c vath cnghimvQe § &b L
t r €ng cltan icathy.
S d ngd li uth c nghi mkiwh nghi m cong thc ly thuyt , >olgcéac L
h s th ¢ nghi mtrongcong th ¢ ban thc nghi m vacéac cong thc th ¢ nghi m,
" ng th i &pd, ng cdng nghH ¢ mayii Rng ngd  n htioignghiéncuc § ¢b L
t r €n g cltdan, icady.
Ngoaira, ngdngcaccongthc L « ng@yptindtoancddb t r.€ng ¢
n&niytrongvic x &hccadhdng s ¢ h[n bho mt cdng trinh the 1]



CHh4NGTINGQUANVJNHh CNHiY ncCY

1.1 Cackhainim cfn b
1.1.1 D, ng chdy ¥Yn LM0Onh khlng LZu

5

n- | 7 [gmacgeyethth yl ckhong phthu cvaothi gi an, nh¢
bi/h " ild ¢ theo chiu dong cly [16][82].

Trong thilJt k- ; -ng. *r S nh, 2:d N9
chfy "n L nh khtpgl [Qu |k e g §pV]dEﬁLg
cho phan tich va tinh toatl " i v, . eil Zg % e
d. ng chlfy, hg, ch ﬁ_ylLt\:zomgb " =
k°nhdhhg chly Ilgd Ldp t//f&ﬁachu& 7
trand, ng chly qua c¢c ng 2!

1.1.2 N¢tngn Ivhl'lndgbng?_| chd?/ _
inh 11 MTt cat nghién ou chuya

Trong dong chy, tng nktng i ng wa dong chy
| " @gcamt Lhtnng rge
chHl| ngl ‘& x @fcbadif ng cacct | €a mtbeduso v i mHuchug (Hinh
1.1)[27]. Nt n gngl ®ndong clfy ( E)’ ¢ L €8kt I'mHuccbthihin - n h €
say22][27]:

av?
E=Z +— 11
v CEY
1.1.3 Ntng | _tng L_n vl cva milt A
n- |7 ‘mgqagmtl € hn v ’ o

X
&
X
O
Y
<

tr ng rig€H | ng ¢a dong chy t4
mt mbedbnhll ‘nth t % m hmHL

chwq "m ngang Whithg qhidia | Q = const
¢ a mtbeadbll -[27][82]. Nt n g ngll B n B € mn €
\i mHJCdJ(e)tLl m,tv'trilise:tf’n\/\hfn Hinh 12 n_yng gu § t rlihg']
n h € (Kirhdl): L. dilvcat
aQ?
e= -
y QA (1.2)



1.1.4 ni s©u ph©n gi ai

V.imt | @ug Il& @WrmhomHwad txXB6hb,®u | "m cho
| @ g LU hantucdbcdtis nh nhd "B di | sau phan gii (yo) [82].

TY  4Au phan gii yc c6 (Hinh 12):

2
L2

e =
min yC 2gACZ

(1.3)

T (1.3) thbBf yc ch ph thu cl ‘©u ngldéhg chy (Q) va din tich mccb
€t(A).n, sduphangil ‘&s d n gWL8 n h Yyyith8i dong cfy (chy xiJ},
chfy ém)  x'Bhcs xtHhi n¢ga  rceh[yvalam ty/jut trongtinh toan cac
L[t r ©n gkhéicé a h rcay.

Cong th ¢t ng quatx § cn hl. sBu phan gii [82]:

aQ? =A_§
g T

[

(1.4)

1.1.5 SX Froude
S Fr ou delQtuleb i Wiliam Froude(n £t m L 8 7Ffbudela LY
| “@gkhdngth nguyénva L ‘& x @tn hle [45]82:
Fiy :% (15)
n"iv, ikénh cé nkbcdbngang hinh chnhd, thil, sauthyl c(D)v ", L
saudong cfy (y)n h € mMhg)w. i kénhch nhdthis Fr o u deethhwil &
Fr=% (1.6)
L uTrbngmts tailiu” Vi tNam,$ Fr o u dotinhithé 2, do L -
cfn chi y Qs phufipg as Froude trong cong titv ~ Qulkiin &p dng.
1.2Hin ‘tn@ ,oBly
1.21Kh 8i gnu 8itc wvnzhd y
Khidongclfy t hia yirthd thai clfy xiJT (y < yc) sang tehg thai clfy ém
(y>yJ), haymc _rcehanhchong h ayt nic e sang mc . rc€no
trong mt khong cach neb, k hi s€thq /s t hay thgtga et
nevis chumi ngricomE h nglnv " n £nggong chy b tieu hao
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mthh, hin “hgenay gi la s sl
AiN€enHy oHin "h€ o€ A _
nhly ‘lc@uan séat thY ° sau V%m
canh ca ¢ng QLtif | ©,€ 1 f Lf
chanld tran hedt n hdc L )
kénh (i>i)  thg tchuywsang Hinh13Qu 8 t roénid y1trong kénh
dthgpftn g h h9[37[82]. < i

Nh&:% Nocndylas(merin gittgtcva dong chy tp Li sau nky
h nsalphangii s & sagbnl h i sau dhamgiai §1][82].

nko \ih phan bitg an€cniyv idongchy n ‘'nth  k h@, k& dos L
fntYca AKhu xo08yoccoddmyhy | hgde@soyw . hgech
t c dong chinlvattb thanh khuve @A x[@]8Kh[on t ng t i am&E&miyng c
ph thu c vaolHb Wih vachl ttb ¢ a khu xoay.
1.2.2 Cmu tr Yongkénhchimhtimahg vy L8y tr

N€c nHy c6 thM. ‘& phanthanhnfudch g, noamMEyph® g .Ccn €
nhly trénkénhch nhd) hatb e €Hy khong gian(khi mHucdbdong clfy bih -~ il
hotb Hc L8y kh8c kemHyngt)r.° nC kn° mhe aglanidd t han
n & nHy fiban khdng giad vi chll trdcn & nHy ngoai bih ~ ild ¢ theo chiu
dong clfy,conbip "iL t heo ph<€eh@ubmiigde,n glacac ghmt b
chiil ng chuyd  ngtrén mai dctrongkhuve ey t heo 3afph€hng
tr, ¢ Oxyz Hinh 14), contheo ciu long dchph thuc t heo [pSh€hng x

B Sau
£ IS
nhay

Lj >

......

HoduNng dogng chady|maét

....... = Ho66ung dogng chaly|fauy

Hinh 14 @ u t o cac thanh phn dong chy cva ac nd y trén long dn cé mit
ngang hinh thanpb8]
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T. s k™ Hinh 14, cho thBy chli tric dong cfy ¢ ahin “n @ . ainfy trén
long o c6 mHucdbngang hinh thant ‘& md {'n h € [30]868]:
+Khuvcj cOuchtfcln L ©y . tdongkliyu tor @ €ly.
+ Khu v ¢ ¢, c6 cacdong clfy chuyd gt d @ lén va tb ra khu vc
dong clfy phan tan réhh.
+Khuv c£ ,cacdongtia L § y d_ang quéndinhaérth thanh hth ng
Lng d, ng ttBhanhnit8hwi ¥ 68 By
+ Khu v ¢ @, phfn dong cliy * trén QmHuchupd g “rcogGPhia
t hreg | €thanhkhuixodycl dong clfy chinh va khu vc hinh ném mai
d c tb thanh khuvc rceHy.
+ Khu v ¢ ¥, phfn dong chinh_ca dong chy v ti/p { ¢ chuyd | g vQ
phia il €u
+Khuv c)] ,phfn L 8y [¢chaygt  dghd c theo caenai d cva khu
v cdongcun’ L § Yo théinh khu chiyd | gt d @ lén.
+Khuv c hdl €81, dong clfy khdng tham gia vao khu xodyau n h¥ng |
cofn h "mg@ct/p L L ulciniyn €
Fri = 6,85 A B
20
16

12
8

Hinh 16 @ u tric dong chy xoayt r o nog nlity € thanh bércva kénh hinh
thang wi 3 lo' i mai dXc theo mé hinliFlow 3D [29]

-10-



N h & y , cni§y trén kénh hinh thang can, ngoai dong xogynauén )
mHudongclfy ¢ h 2 n h n @t nyhph3pg), ton cé cac dong xoay o trén [
mHucac mai dc kénh, cacdong € L § yHu v [L a i nkaa, b nén qua trinh
xdo trn phc th  khu v c fixody cund ¢ a rc@y. Cac nghién au ¢ a
Wanoscheck R. va Hager W. (193], Hager W. (199330], Bahador Fatehi
Nobarian va cng s (2019]29] I « Wishi Lfy . UQlH  t r, € dongrely va
moé phng qua trinhbh “il "ngwfc trong khu xo08yuy nh-er
vQx 8§ cn hIkbL t r ©n g _Ic3hylv bon nhu veh Q&Fnm r ngv icac
phan tich ly thuft va th ¢ nghi m.

nivichh t r ¥%aMynré& kénh cé mcdbngang ch nhd, s khong
xull hi n dong cliy xoay trén PmHbmaidc ,  &b8irh ddhg xoay ¢un va dong
chly 2 pha (khivalng)trént@mHb d ., ng chah¥®e te€hngktnh h?:3
Nhey khntniogga rceHytrénkénhchnhdsnh hhn k°nh h3nh
dtikhfntng t i&they nhthnngké&dohing thang.

C§db L't r€ng Rk[mad ey (Hinh13)baogm:

+1n, sau phan gii (yc);

+ 5 Ou, ct yre@My (y1) :, séwudongcfy Vv tribds ful rcey,
Vtr2 n%othn et ttod nhu nghién cu khac nhail];

+  rsau dong cfy saukhu xoay (y) :, s&u H v tri kj thic ¢ a khu xoay,
I, s ©u né¢ yx @ alvao quan sattenghim vk I r €©n'gl @uh @n b
trén mtbedvngang (vid n h @xh AT Hinh 15).

+ _rsAulienhipga ey (y2) :. s@w H v tri ki} thic khu xoay, ma
LBl t r@nactvtnén n nh(vid n h @hBi Hinh 15). V tri nay
i kh-nhk,§agdae vibo tlr. €n'dheSoit o¥s n nhga
dong chyy.

+ ChiQu dai khu xoay ca . rc8Hy (Lr): Kho[ng cacht ¢ h © nc nh[
L/ v tri kJT thac khu xody L, sauy.

+ ChiQu d " ¢ nHp @®ay chu dai tuyt "ik a rcaly, Lj): Kholng
cacht ¢ h ©ncnhye /v t r 2saullién hip (y2) ¢ a . rcey.

-11-



1.3 Phan I8}
C6 nhiQ

loY

.oy

p h €h tiQy

v’ L §rhiygM & pnh€2hn g

T /hly
ph€ehng Mh 8pipkhd&@mhaylmoi
c - Hb LVih riéng \Qnghién cu
‘lcWhin nh€ sau:
+ Phan I8l theo hinh dhg ¢ a rcaly;
+Phan Il theot s s au vc' @y, /y,);

+ Phan |61 d a vao s Froudet 1 ce .rc&Hy.

Trongnghiéncu” L Qg dngph<€hng

dungtheoS Fr ou de@ rc &% Cac I
+ N ac ndy sbngMHs . © & d-hg hinh séng.

+ N _ac niy yAu: MHy

phs&p

p h&& p. o @Fy© rt gyl

cyLemdfnh<€ [8]au

t ‘©h nigh3iy, veh t c dong ciy gfn” n "nh, t n thd

+ N _oc nl y daoli ng:

. 6 @hat trid cac xoay cun nh , mHu

o i@l

ntngnhl €

14 khéng c6 chu 8¢ L' nh, £b song.Invagay pha hél [enb kénh.

+N ocndyYn mb:, hdl €uWwh Fl kody cun
n& c-

cu

Tia iy Ontuvadba onglr i tr

n hidh f ¢ cao, tia

_ngtndiheéng ¥ cong mt mibeds . . cNily cdé s can o g

| “@g va hiu suit t nhHl
+N_ocnym nh:Vahtc

nhly, ttb raséng hdl €u , uqgu't ih u

t icd n, iéet c ttb ra xody trén @mkt

haoglntng

S

ntng

o€

N€cnHy ‘lc€ngh pvaphan |8 theo § Frowetl B[ng 11 n h sAu:
Bing 11B ngtthgh pphanlpi osndy
Bradley, Peterka (195 Chanson (20043], Hi' u
Montes (1998]}74] _
[19], Hager (1992)30] V.T Chow (2009)82] | qul tiéu
Fry N €c nHy Fry N €c nHy Fr, N€ecnHy ntng
Khong co ) )
1.0+ 1.7 ) 1.2+2.0| Song 1+17 song <5
xoay
. Dao
1.7+25| Chuvqrb | 20+4.0 1.7+25 yJu 5+15
L, ng
Chuywd .
25+45 i 40+9.0, n nbh |25+45 daonglf 15+45
[

-12-
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Bradley, Peterka (195 Chanson (2004p3], Hi' u
Montes (1998]}74] _
[19], Hager (1992)30] V.T Chow (2009)82] | qul tiéu
Fr1 N €c nHy Fr, N €c nHy Fr1 N€cnHyntng
45+9.0 “n 'nh 45+9.0 "n ‘nh | 45+70
Khéng n Tiéu .
>9.0 ) >9.0 >9.0 mthh 70 -85
L nh ntnag

Phdm vinghiéencu rcedy ‘lc€ dnglat rmM@hp Aandy n
'nho €rosde @l QuHL 4, thob.
1.4 Céc nghién cu vQn ‘€c nhlly trén th/]gi iva® Vi t Nam
14INghi °n cou n_oaoc nhdy tr°n thA giaai
1.4.1.1 Nhondtyi Mn vZ n_ac nh
N€cnHylfn fU' t i’ ¢ beontré da Vinci (1452 5 1 @RuHi Ao th]
K 16, khi "nmbd4I%hinng ° ngaidng chy trong th ¢ U][74].
Nt 8181819 Giorgio Bidone méftbag hin ° hg&long chy c6 s nhly
VivQlL s ©u, m" ¢ h @anghién cuc §Lc§ rkhba fgid g§thW23].
Nt m 1Bdanger’ xayd ngcongthc x'8 b, sBuliénhipca .rc€
nhly “nglthi L &inshr alicho nghiéncuva ngdngc¢a rcay[82].
N€cnHy ‘lcechdinbaogm c¢ &c tlr €n'g kfhnthnhe L
sau phan gii (yo), . dau lién hip (y1, y2) vachiu d = ¢ nim ).
1.412ni s©u phon gi ai d, rnrogngkéhithiphthang L Mnh Kk
XuHiphatt cong th ¢ t ng qua (1.4), phan tich ch&énhcé mHbcdbngang
ch nhd, céng thc ly thuy} vQL, sau phan gin h € [45]{B2:

a 2
Voo =3 a7

n"iv, i kénh ntbngang hinh tam giac ci5][82]:

1
d2aQ ¥
thr=ae—22 e (1.8)
cagm -
n"iv, i kénh hinh thang cati, sau phan gii x § cnhttheo ph€hng tr
bin(14)s€gbmt p h€hndg6tt @B mgh dipbv ™ kht! mog "8 L

cong th ¢ t ng quét
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Nghién ¢ u vQLl, sau phan gi ¢ a kénh hinh thang ‘& tthinn h€ s au:
a.  Ph_ _ nhgd pval®hham X

T ph€hng tn@4ph e chhharhse=1f(y)t L - xXrdhgiatrl
I, sduphangiycstinhi ¢ -, b (&in)e nh

T ph€hng tInelahglidtg dach tim nghm gfn L %ng t he
ph€ehng pfhlgdbs d Img cong ¢ phFn mQn tin h c.
b Ph_ _n{g ph8p s

Sdng ph<€hng [ RaéphsonNebwtpchneh n BhgtFhienp m
( ANNwtim €dbngthc t 2 gadnphdh gi. Cacnghién cun h sau:

+ Cong thoc theo Zhengzhong Wang (19989]

Apdng ph€hng {Rapdson, ddregwt otn2 s@uhphah gil ‘&
IQxud nh.€ sau

o

_ba X |
yc—?ng 1 +4K{1 4Kgl 4K 4K} 8} 1 (1.9)

v.i K= an’Q’/(gp)
+ COng thoc Vatankhah va Easa (201183]

yC=0,25% e(l ,2722-%%¢)* (1.10

vi e #AK"c. Qkin0¢ g @25
+ Cong thoc Vatankhah (2013)84]

my, _ 1 1a50%4+1 %
b T 2 SEerm -

0,734

V. i tc0=1 ﬁ,lBlcél 0‘|‘6661€'041)3

+ COng thoc H. Arvanaghi, Gh. Mahtabi, M. Rashidi (2013%]

mbyC: 1,55K% 368K 0r64 (1.12)

+ Cong thoc Tiejie Cheng, Jun Wang, Jueyi Sui (20[B2)
Apdng ph€ehng ph8&p chia L &aNewtonpltéetam g p h
gfxaydn g ~dcéngthc t 2 saunphan gi cho kénh hinh thangHhks:
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_i/angml +mz) Yos 7/é,(m1 mZ) Yes H (1.13)

corLT g.cog & 2

n©y | " cclitregn Hnhwingl @a tfh°hct hgn¥l phg
(com)lMp h©n t 2 ch t2nh t o8i/pmaphidinhinhiQu knkchong t 2
L/ Khi Ye,s+1° Yos, N hU&p g ngtho kénh hinh thang c6 mdic bl k8.

+ Cong tloc cva Farzin Salmasi (202Q28]

~ ng d ng cong nghmthg thFn kinh (ANN) phantichchis liu t ha L €
congthc t 2g@nphahgiv ih st €hng o RAM "¢ @@ comsythe
(1.14) va(1.15) Ifn " 130,998 va 0,99f28].

Caccongthc nhe€ sau:

0,242

Q4% 1 8
yC:O,SS%E 3 T, (-3--0,083;@ (1.14)
Horb
amQ” o naQ’>

c. Ph_ _ng hghn b&n t h
S dng ph€hng p°- - T

tichly thuyl, KEH p ¢ B liuki} I \: == ;-
qul L, sau phan gi chinh xad’WWkéac }x\ / ye
I'nh céng thc  t 2 saunphan gi. " " — y ol

+ Cong thoc H. Arvanaghi, G. ' } .
Mahtabi, M. Rashidi (2019384] s

Tac gl kéo dai hai mai kénh o —————————
hinh thang &n chuyd thanh kénh c6 Hinh 17S_ Qtl'2 ri Bau fihan gii khi kéo
mich tam gi §c clor dai thanh #lng tam giac

gi a cac nibcdb WAy d ng cong thc | Eau phan gi,h s ¢ acongthc ‘lc€
X § cn hl t ‘©h n_oa gig tnEhan tiah theo cong tle va gia frth c:
Ye 2,57 (Q/Q)
y. 153+ (Q7Q)
trong IQO0: = Q + Q6

(1.16)
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Q: L@gdohg€ly k ° nh hWnrhn sauhpladn gj (mf/s)
Q6: LrguongcByca k°nh tami(m¥sEc ph2a d
y; :y.cw h FICTr bH(2m)
o "2 ]/,5
yérL& t2nh nyI'gTre—'gésta%d—:g
¢ 9gm -
Sais$t 2 nh ‘tcta8gix & @h o khgng 1,34%34].
d Ph_ _ ngcnghMgp t h

KWL h cac cbng the ¢ a:
+CongtlocAghr 1t skin[d(li°n xt cl)

0
Ye :% —- 6,105 ij SééCN (1.17)

_m ch N
b

Congthcga Aghr tt $kniurkénle Hind thanh can ma m = 0 thi
cong thctr vQecongth c tinh kénh ch nhd. Tuy nhién céng thc nay sau khi phan
tich v i cac thong sbHik8thicésaist 2 nh t o §hn.t €hng L

+ COng thoc Straub (1982)16]:

s v b

Ye _0’813%(; %0,75b1,25 9 30m (118
aQ’
g
congthcthcnghim (118 coOKFqut 2 nh ti€inhxacMi QL i
ki n 0,1< /5° <4,¢c, WU Q/b*° < 0,11 ‘& tinh theo kénh chnhd.

Vi Sy

V. i Y =

+ CoOng thoc Swame®.K. (1993)[66]

-0,476

R
Ve=&e— +%§ i (119
gQ = &

Coéng th c ¢ a Swamee fu tinh cho kénh chnhd (m = 0) thi ¥ cho § mi
0,224 < 1/3, cong tre nay khéng ap,ch g ¢ hng K p késR ch nhd.
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B ng 12T ryng b liMi phan tich’i sau phan dii (yc) theo cac cbng tic

TT Théng S Ky hi u nhn Max Min
1 |L€eu ng € Q md/s 100 1
2 [ChiQrng L 8§ b m 10 1
3 | Maid ckénh m - 2,0 0,5
4 | n, sauphan gi Ye m 3,7 0,28

(ChitiX ¢ i phA IAC 6.1)

n, sauphangiy.Ll ‘& x'@kcbaly p h ‘€h n gifnphbo&dng thch
(14),9i L ©@iati” v%atig c 8c cc X @d, d8hphan giit t s€cho
kifgu canggnv i Giat %o gv " "8 anh (ki®ng c6 cac sai g, tng t
ttng cao) .

Theo phoniatdHathisy & n AVEh gihinghi m (cac gia trthw
hintdPh | c6.1)chothy, ¢t ng Tidjie Ghengva cs (2018k6 kT qul t' t,
n h €frgphlidHp 19 th dfn it ni 4 IFn. Cong th ¢ ¢ aWang (1998),Vatankhah
and Easa (2011)wat ankhah (2013) c¢- sai s  t i
20 m¥/s, b = 2m, m = 1), 0,1% va 0,05 (Q = 11&snb = 10m va m = 0,5). Céng
t h F.&almasi (20Q) con c6 gia tram va sai'sl. nnhHllént i 124% Q = 1 n¥/s,
b = 3m va m = 0,5)cac K} qul tinh toan khéngn "nhb, sais bi/h _ g | n.

Nghiéncuchomts congthckhacchotBfconhngsai s° L, t bi
nh<€ ¢! n gAgordtskilt(198Q) cho sai'sl, n nhl /H191,28%(Q = 20 ni/s,
b = 1Im v™ m = 1) v~ nhiQu gi8 tr rt2nh

ch2nh x §cStraub (1982) cotsdi $ mwnhHila 33,87%Q =1 m/s, b = 3m,

m = 0,5)vaH. Arvanaghi va cng s (2015) c6 xiihi n ki} qul tinh toan vi sai $

| nnhdit i6% (Q=5n%/s,b=3m, m=0,5vaQ =100 b =10m, m = 0,5)
Caccongthc t 2 salnphdngi  trénil Y, ndicongthcec - O L

treng r@kimg dwng CFido caccongtre L Hm \dih bld sai S

cho pMh@&plil hhn trowmgredlg.hi °n c
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—
S
—
[3)
>

0.405 0.280 0.222 0.580 0.418 0.330 0.988 0.754 0.633 1.328 1.048 0.856 1.973 1.645 1.514 1.845 2.380 2.011 2.024 2.364 1.895 2.309 2.727 3.719 2.092

W Gia trj ding

0.405 0.281 0.222 0.579 0.419 0.330 1.012 0.754 0.634 1.882 1.050 0.854 3.774 1.652 1.516 1.843 3.769 2.305 2.020 2.538 1.896 2.307 2.722 6.330 2.093
0.404 0.279 0.147 0.581 0.419 0.331 1.009 0.759 0.628 1.422 1.061 0.859 2.171 1.678 1.551 1.874 2.591 2.119 2.058 2.470 1931 2.352 2.785 4.094 2.114

B Agorotskin
K Straus

0.405 0.280 0.222 0.580 0.418 0.330 0.988 0.754 0.633 1.328 1.048 0.856 1973 1.646 1.514 1.845 2.380 2.011 2.024 2.364 1.895 2.309 2.727 3.719 2.091

0 Wang

B Vatankhah&Easa 0.405 0.280 0.222 0.580 0.418 0.330 0.989 0.754 0.633 1.327 1.048 0.856 1.972 1.646 1.513 1.845 2.379 2.011 2.025 2.364 1.896 2.309 2.728 3.717 2.090

0.406 0.286 0.426 0.582 0.419 0.331 0.993 0.755 0.671 1.334 1.052 0.859 1.983 1.652 1.516 1.851 2.392 2.020 2.032 2.374 1903 2.316 2.738 3.737 2.221

B Arvanaghi,

0.405 0.280 0.222 0.580 0.418 0.330 0.988 0.754 0.633 1.323 1.048 0.855 1.961 1.645 1.514 1.845 2.369 2.007 2.024 2.361 1.894 2.309 2.726 3.700 2.091

OTiejie Cheng

t 2 n hsau gh&mgii cba kénh co fit cat ngang hinh thang céso i gid trf. ¥an g

h18Bi@u QE § cynghmp

Hin
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1413N_ ac nhdy tr°n |  ,ng d,n ¢c- mlt cat n
a.isauliénhip ocniy
Nghién cu "ilv. i kénh nb, mHucdbngang hintch nhd, | d4u lién hip
ca .ceHy ‘lce§onhilh€ sau:
; Ph_ _ nggiptibh§ p
Belange 1 8 2  h © 1 «rth fudt Hjo tdanl, ngl @ g iV in €& nHy
trénkénh ch nha [1][82], x'8k ~d&céngthc t 2 samliénhip rcedy:

a . 3,
a (0]
ﬁ:%(ﬁ 8F7 J):%‘;/l%ag;/ﬂ 5 -1 (1.20)
c

Y1 c Y1 =

®t t @temkgcot

a O
Y1 :_ﬁ/l _|8gy;CN 1 (1.21)
2 -

congthc(1.20)va(1.21)d .n\W 2Ln kaulién hip rc&My trong kénh
ch nhd.

¢Ph_ _ng plhkk&mghMo8n t h

+ Theo Rajaratnam (1968)6] LQxukdicongthc nh€ s au:

;%_ ?,(1- e2I-T-|f) g z%f (122)
cY1 =

tr ongeldh s | codv L&y _knguydng t h

Ph€hng W &Imh  mtgdQlkindongti /L, &auliénhip .rce€
nhly, tuy nhiénvic  x ‘8hed & vao thc nghim.

+ Nghién ©®u cva Hager (192) [30]

D a trén cong thc ¢ a Benglager (1828), Hager W.@® L« phoOn t 2
i uth cnghim ¢ h @ nhy®énkéntch nhdvaratngncéngthc t 2gah L
ienhip .rceiynh€:sau

Y:%(,/l 8F ) 2F Y (123)

V. i cac gia frFri> 3
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+ Theo Ead va Rajaratnam (2002%]
Ctnvamph©n t2ch phg€Hgeg Q¥ nh L

3%’/— 8(2 2 an) 284;2 (1.24)
g -

Xem xét gid frmchod’ k ° n h Lb§yv"nhi§y nh8m theo c!
m =0,16Ff 0,80Fr

+ Theo Sarma va Newnham (197%p], L[ € ngsgiatrh s s acha

Lng ntng W =nH, tQbin Ly~ L
i—i:%(\/lﬂOTFf ;) (125)

+ Nghién cu th ¢ nghim ¢ a Harry Edmar Schulz vaog s (2015)[33]
qua cac d i’ u ¢ a cac tac gt Hager WH. (199)[30], Peterka Al. (1984)54] va
Marques MG. (1997]43]L « ¢ h o_cc 't r? gamtién’hip rcay:

Y2 =1 29F1 -0,11¢ (1.26)
Y1

Nh@ey vy sduliénhip ey "ilvi k ° nh cdntedyngdng
hinhch nhd  k h i’ ngh@®tkhdngred® h “ mgecdn ‘lc€nhh theo Blanger
(1828), nh-€enthWacihh @gtriquat® h h ¢ miEthi con nhi
vbh Qtfn ‘lcem xét QUndy chothy vih Qn h “mg@ongchyri JnL, L
saulién hip rcefycn ‘lceghiéncu v L§nh gi 8 s©u hhn.
b.Chizu dacnig _

ChiQu d "~ é¢nHplE€mtthdong s quanfrngtrongthifk/]jt i °u nktng ¢
cong trinhpol ‘& x '8hct Vitribcsh ful redly JJU Mhkl t h &dly.n €
Trongth ct/]JcothAg u a n & ® tanglkB xoay @ . rc @y, L Qu nay thAhi n
qualkb t r ‘@mgtb L €€ xudhinbt k h £dongg @, rikhlima dong
chfy’ n ‘nth s_awhyn,© k h'nh c&ng cl%ld IF uth c nghi m rHchiti/}
vaconph, thu c rill nhiQi vaokinh nghi m quan sat thc nghi m.

Céac nha khoa It nghién cu vQvbh nay cé t\kW: Riegel Beebe (1917),
Ludin (1927), Woycicki (1931), Knapp (1932), Safranez (1998 Aravin (1935),
Kinney (1935), Bakhmeteff va Matzke (1936), Douma (1934), Posey (1941), Moore
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(1943), Wu (1949), and Bradleyeterka (195%7), Bambang S. va Lalu M. (201,7)
Martin MundeMolina, José Luis Diaz Pér¢2019g
NghiéncuchiQu d = é¢nHyce y/ulanghiéncuth cnghim v QxuHL
cac cong thc kinh nghim, trong nghién cu  ph&n bit vQchiQu d " ¢ nHyg €
nh€ sau:
+ChiQud " i, cmi®tuy t “ilLj), cac nghién cutd Bng 13.
+ ChiQu dai khu xoay.ca _rc&Hy (Lr), cac nghién cutd B[ng 14.
B! ng 13 Cong ttoc kinh nghnvZtinh chizu  d “a¢ nd i kénh ch nhot
STT Tac g’ Cong thc
L, =v,(45 W/V,)

1. Ludin (1927)[16] .
V, ive vah t ¢ td mHucdbco M

N.N. Pavlovsky[1] [14] Lj=2,5(1,9%71 y1) v i(Fr.>3)
3. Safrenechl4] Lj=4,5y. v. i (Fri>3)
4. | Pikalov[1] Lj = 4ys |1+ 2F¢ v, i (Fr1> 3)
5. SafraneZ1927)[14][16] Lj° 52w

Bakhmetov va Matchicl )
6. Lj © 5(y2T y1)
(1936]14] [16]

L;=(62.5%/E) \ -V,)/(20) (E B)

V. i E=y V?/(29)

7. Knapp (1932]16]

8. Smetangd1935)[16] Lj © 6(y2T1 y1)

9. Kinney (1935)[16] Lj © 6,02(y271 y1)

10. | Douma (1934)16] Lj=3.y2

11. | Posey (1941)16] Lj° (4,5 7)(y27 y1)

12. | Wu (1949)[16] Lj © 10(y2 T y1)Fry 16

13. | Woycicki (1934) [16] L, =(y,T )8 0.5y,/%)
14. | lvanchenko(1935)[16] Lj © 10,6(y 1 y1)(Fri?) 0185
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STT Tac gl Coéng thc
o ~ o é ~ 2
. _a 2 -0, Y % 1€,9 V; _
15. | Einwachter (1933)16] L, ?52 0,24%% G2 121—Q—g°yz 5
g oY =
M.O. Chertausov (1935]1] _
16. Lj=10,3y(Fri1 1)°8v i Fry> 3

[14][16]

17. | Page(1935)[16] Lj° 5,6.
18. | Riegel, Beeb#1917)[16] Lj° 5(y27 y1)
19. | Aravin (1935)[16] L ° 5,401 y1)
20. | Silvester (1964p3] Lj = 9,75y(Fri i 1)101
21. | Hager (1992)[30] L, =220y1-tanréepr§—;l
22. | Triatmojo (1993)16] Lj° (5 7)(y21 y1)
Marquesva cng s (1997)| )
23. Lj =8,5(y21 y1)
[33][43]
o4 | Simaes (2008133173 Lj _ Fr’ - 81,85F +61,1
.| Simoes (2008)33][73] y,  -0,62 -10,71Fr
25. | Simdesvacngs (2012)[33] | Lj=9,52(y 1 y1)
- Abolfazl N.G va ¢cng s |[Lij=Kk. ¥
" (2013)[13] V.ih s th cnghimk =11
_ . Lj _ Fr2t
Sanjeev K.Gvamgs (2013)| — =4769,k—— +25,06
27. Y1 Rei
[75] NN
V. iRetlas Rey nol d srcy
Lj Fr,
Harry E.S va cng s (2015)| = =3,62—= -0,157RH h
’g y cng s (2015)) I 1
33 -
[ ] Vs I h :yl/(yz _yl)
- Bambang S. va Lalu M. (2011 L; © Ci(y2T yi)
7 V. i: Cj = 3,8274 + 3,0883¢, /vy, )°*
20 Martin MundeMolina, José Lj=4,545Qy21 y1)*0857

Luis Diaz Pére2019)[48]

V. il2<Fi<5va0,11¢ yi/b ¢ 0,28
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B! ng 14 Cong thoc kinh nghiMn vZchiZu dai khu xoaywa ot nldy

n, r ng kénh thi

TT Tac gl ) Congthc
nghi m (cm)
Sarma va
=679 Fr -}
1. | Newnham 305 Y1
Lr a 3 0
HagerW.H et. al — =8 — 5
2. |09 099:50 |y, Et 30
(1990)(31] khi 2,5¢ Fr ¢8
khi w <0,1
%: 12 60 tanlf Fr/2p
1
Busch ;
3 20 khi 0,1< w 9,7
F.(1981)21] L= 12 100 tanff Fr /12,
Y1
tr ongv =y
os201- )
N. Afzal Y,
4. 20
(2002]50] Vi Fr >4 a )_L/
Y,
Safranez (1929 Lr
5. ( 49,9 — =6F,
[31][64] Y1
PietrkowskKi Lr
6. 10 — =5,9F
(1932)[31][53] Y1
Schroder (1963 Lr a1 12
7. (1963 50,8 — =40 ¢—(148FF) 3
[31][50] Ys &6
L, 2Fr -10,4
: Malik  (1972) 167 333 va 50 Ya
" ] 1 va A~
[31][50] +&F 7.5 011 Fr 3) @

V.i:3<FhO 6
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Miquanhga Lj VEN. Afzal (002)50]L€a ra LS§wvah gi §
ch ram iquanhn h € [58]a u
Lr =a.Lj (1.27)
tr ong Llalah s nghiéncuth cnghim
Theo rmghién ¢ u ¢ a Sarmaza Newnham (1973}50], cho thsf quan h gi. a
Lj/Lr © 1,3.Con &c nghitncu kh&c clng ch©aHlQiays ©u v o
Xem xét @c cong thcvQchiQu  d . ¢ niwn(1§) va chiQu dai khu xoay (L)
I « cHychcKItu k h * nrgnHdl , Quiay la dam icdng th ¢ QIxay d ng
d atrén K} quth cnghimv ~ Qulkiin thi nghim khac nhauSongm i cong th ¢
1Y c6 y ngleariengvQx § ecnhdacyutf n h "mg@hthiu d ~ ¢ nHp €
1414N_ac nhdy tr°n | , ng d n c¢c- mlt cat n
a.isauliéenhM ova oecnly
+ Nghién ou cvaA . N. Rakhmanov (1930)
V. ikénh k8 A. N. Rakhmdnt@ubid 1@ @EatEken hl L
sOu Ip °me€pht ha v o0Wd phwhimginh€ sau:

2
y1=1, 2% -0,2y, (1.29)
2
y, = L2 (1.29)
y1+0,2.y,

Nghiéencuth cnghimA. N. RakKHm&@8mgv dhak kithwh b
vios®Bu phQ,ygtlh”  tptha v For osude. Tuy _ wmhi °n
chedra d@8aghyha khsmhaniga@a & Miv® mé&i md

+ Nghién ©u cva Wanoschek R. va Hager W.(19888]

Wanoschek R. v’ Hage rp hh(idg9 8 g ohthk bs
mtbcch tcr € 7 _saly,tn€ x Oy ph@snx@ cnthl Shukién
hi pcho kénh hinhthang L®&gnh € s au:

& 1+M g 1 £M &4 2YM § ,42M
Fr? gl- = AG P A e
L& Yarmy) Y2a wy7g é‘% 3 2783 (130
) _my,
V.i M=—=
: b
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T congthc(1.30), cactac gil « x ©y ~ dbBJU ~ Hinh 19V i cac
giatr M=0;0,1;0,2; 0,3; 0,44, “ngth i kih "rth bRag th ¢ nghim v i kénh
dn hinh thang co'hs maid cm = 1.

Y
11
| =
v v [ ]
[ ]
9 . = _
[}
M
7 _
5 |- - -
3 _
//
-
1 e | | | | |
1 3 5 7 9 11 13
Frq

Hinh 19 Bi@u QUZtOIMLi sau lién h ac nld y va XFroude theo NMsXM
T biw ™ Hinh 19, quan h gi a ° lhgcong ly thuy} va th ¢ nghi m v
concka,ithho " n koditn,| " mg$h e Mit<r0L nén fn nghién cu
s © Mk § cnh dhinh xac sbi/h “ilc, a . $aulién hip _rceHy theo S Froude.
+ Nghién o©u cva Sadiq S.M (201267]
Ap d n g nhllud can Ba g, nly ° rig €ho nbedb | tc va®auca rc€
nhly, Sadig S.M (2012j67] L « x ®y @gh<€hng  saufénhip te@h L
nhly cho kénh nfaval 8§ yaagh qua masatnghiéncu gil« t 3saéw lid@h
hipca .rceybx g c¢ § dioHsbfng B
Congth ¢t ng quat ca Sadiq S.M (2012)cddg nh€ sau:
aY®+bY*+cY3+dY?+eY +f=0 (1.31)
Trong L- a, b, ‘cphthicvaeFp yiyivaim. c8c t ht
Nghién ¢ u ¢ a Sadiq S.M (201p7]m ich' d ng 19" ly thuy, ' ng th i
| © ph€ehng ph8p t2nh to&n Jr: Nhemghwaghi?
c h €4o shtp thwal § n hchgdnggdrng vsaunh (t T n@h p trong
th c t]hay g cOM1nh ).
+ Nghién ©ou cva Samir Kateb (2014y0]
Samir Kateb (2014 0] nghién c u th ¢ nghi m(luch antih ),s/@m’ i quan
h giat I L saulién hi pn & nMy (y2ly1) V. i s Fro1 cho kénh hinh thang can
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(méai d ¢ c6 géc nghiéng 76haym = 0,245) 8 y X cagpc nghiéngd) va
t hait -0,005< taa < 0,02,k/} qu cho thy:
Y = (9,180 taa + 1,19)Fp: (1.32)

. . m.
Vi 3, 48 O 3F@031¢ W = byl 0.09:

Samir Kateb (2014).\vi nghién cu th ¢ nghim, ch ra quan hgi a , Eau
lienhipv is Froude, concachtf [nh “meg k h §c’ cc kMg i i
¢ agiatr MirHinh .

+ Nghién ©ou cva Samir Kateb vaiag ¢ (2015)[68]

Nghién c u ¢ a SamirKatebva ¢ ng s (2015)[68] la phan tichth ¢ nghi m
vQLl, sau lién hip _rc8y trén kénh hinh thang cAoo mai dc v i goc nghiéng
a7?M=0,31)L, dcl §y f{iNghéncul « xmBltemiquanhcg a
t I L sauliénhip .rceyvis Fr o ud ed cv " Lk&ih ).

Y =(10,22i 4,18)F, (1.33)

Vi i 0a0,0j02 wwglad,5 < Fr

Cac nghién cu ¢ a Samir kateb (2014), Samir Kateb vang s (2015)L «
tichhp k ° nWaglad kénhidc , n h"@nigghiénhc uchom t loY kénh
hinh thang c6 maia ¢ L'nh. Congth c(1.32)va(1.33)cé6s t €hnngvak sai
I ch trong h S th ¢ nghim rEinh . Cac nghién cu nayc h €&s t ng quat héa
lién quantis t h a yvQriaid cg a kénh.

+ Nghién ©u cva Sonia Cherhabil va Mahmoud Debabeche (20716)

Nghiéncuth cnghim T.céh chi ntrén mtkénh hinh thang can coich

daiém,chiurng L8y 20 cm v c®R6&EMmmrQ3li)° mauy ms§i

dong clfy tcr @€iym t €hmgviyi= 20, 30, 40,
d cl §kénhcdgiatr i (%) = 0,005; 0,01; 0,015; 0,02; 0,00,005;-0,01. S d ng
22 tih  n_ggQran thanh ym g W c hi ndang caomc . c®1l €u  'wnj
chjgu & t rc3niih n «x@ ¢n hl” ¢ c&c cong thc th ¢ nghim cho t ng
t T n@ h p nghién cutheoys, n h € ly ©&s phan tichtng quat chungCéc
t Tn@h pnghiéencu ¢ - ° hg®h, cdc @ng thc phan tich theo hggia tr y,
I @ nay a6 JHla <£cé vo $§ cdng th ¢ khac nhau, il i trong ng d ng.
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+ Nghién ©u cva SIAD, Rafik (201g)/1]

SIAD, Rafik (2018)71]th chin Q@&it/h s o chuyylmvOng nh t |
nh[y. Nghiéncu .rc8fyt r o ndgn ilfi/fpt kénh hinh thang (mai @ kénh
m = 0,31, ch r ng b = 0,2m, dai Lef = 4m) sang kénkbh nhd (chiQr ng b =
0,6m),l' <hoty = &aulién hip _rc@My ph thu cvaovt r 2 ¢confp n €
xullhi n* trén kénh hinh thang thang (Xi > 0)Heatrén kénh ¢h nhd (Xi = 0).

C CcC B B A A

I | | 4~ b,

A —
_— —
—

—_—

‘=

i

~
Kim fio méic néduc (‘ B

C B A Xi
MZAEt c¥t ngang ch+ nhEtl MAEt c¥at [pgang ch+ nhEt MZEt c¥t ngang hxnh thang Lj ref LJ

Ng6odng tragny,

8§iOu khiOn ®é mé

Van ®iOu ch@nh

Hinh 110Mlitb ' ngvamtcatova@u t rdénoldyn t ruh kénhlXotifp Iong
d. n hinh thang can sang Iongml hinh clv nhot cva SIAD (2018)71]

KJI qul nghién c uth cnghim r ¥t ¢ caacorly e sau:
-V igiatro O Xi O 0,4 ths:

Y = (L20.Xi +0,57)Fro (1.34)
-V igiatro, 4 < Xi O 1,0 thsa:
Y = (90,27.Xi  £17)Fg>0%® (1.35)
. X
Trong Xi=—2%

j ref
X1:Kholngcachtcuii k°nh hAhnik hi@mEyme L
Lj rer: ChiQu dai kénh hinh thang céan, c6 géc méa @3 (m = 0,31)
KJTqu nghiéncub [n h * ig® i mé hinh th ¢ nghi m v i chiQu dai kénh
hinh thangKhi kénhqua dai heb qua ngh thi £cho nhngln h * ig®hac nhau
vbeh QUHuralaquy lud  t 'hi ahiQu dii kénh hinh thargE[n h * mg@In = dp L
LRt r §n dgctah rcay.
+ Nghién ©ou ova Shahin S.A vaing 5 (2018)[72]
Shahin S.Avang s (2018)[72]L « n g i flvni kéah ntbcdbngang
hinhthangcancéts maidec 1, 0 v.rnh, 8ymel h3nh” 0, 2m,
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miquanh gi at | L sauliénhip ey (y2fy) Vv is Froud e, ct rre@
nhly (Fr),t L - x @y  dcéhgthcthcnghim nh€ sau:
- Theo quan htuy/h tinh:

Fr2, = 79,17 +0, 7822 8-939,8135—3/1 (1.36)
¢ =+

- Theo quan hphi tuyh
0,538

Fr2, =0,00018%82 § st
(;yl ¢ b

938

o
Q_)o
-O: O

(1.37)

1- O

Céac th chijg a cong thc th ¢ nghim (1.36) va(137)coh s t €hn g
(R)camédhinhfn "t €l = 0, 8 1 ag tlvicac QuarBhat? ra khBng co
xuthJh it tuy t “il. Qunpayladophantichinh pd Ii' u¢ akénhcoé mai'c
bag1l5val0, bértbh Lngdlli'®@ khllnngcoBd i uyimaidcm
=1,5va9d li' uchomaidc m=1[72]), bén ¢h h sl Frmtrong nghién cu bih
I i trong pHm vi rtlinh t 2 JJ4,4 tinh t ng quat hoa khéng cao

+ Nghién ©u cva Bahador F.N vaicng ¢ (2019)[18]

Bahador F.N (201918] nghiéncu “ilv. i i f@ly trén kénh co mtcc

gquan

ngang hinhthangvmaidclfn "t €0, 26, 0,58 v ' rhgOL®By°n

0,2mvi | ‘egthiingdimt 30 Jh/981l/sISFrpi= 1,2 6 8ra67.

mih gias Frorvat I L, saulién hip _rcey (y2/y1) cé quan h chHuche,
tuy nhién, nghién.au m i phantichQuchfctcthi  tcr & €1y, ma khong

ch'rd quan hvQLl, sauliénhipca . rceHy,chonéncat §nh gi § v -

v ch@@anbhmg@€ HL tr€ngcd3m@Ely.h

N h @d, wghién cu rcey trén kénh co rbcdb ngang hinh thang can
theotnglod orBy  Blng 1llarbquanirn g ngthinhbh mth h' i
trth g t hc&n "ninl&H ofn thig.

Céac nghién cu ch raria g, salilién hip o€y trén kénh hinh thang
can ch y/u ‘lc€ x @i | ibddéhg cong the th ¢ nghim, ph thu ¢ vao s
Froude ,m@®, n hi€icgénhvcdé mai'd khac nhau thi cong thtinh
c6st hdy L 8wQrack s th cnghim.n’iv inghién cu ly thuy} v
c h€eactiWgnr » r "Qnrgy ¢n phji co bai toan va&oéng th ¢ ¢ thW\Wkac
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'n h, sAuliénhipga @Iy, t r o n@c - QM h * my® c dn dong
chfy x o §y [iadhidngc ulp Bungtheo ly thuy} va th ¢ nghi m.
b.Chizu d a¢cnldg _

Chiu d~ énip€tr°n k°nh hcenghiénduktay]gd ac ©n L
vaoth ¢ nghim, cac nghiénauichotlsf nh€ sau:

+ Nghién ©u owa Posey, C. J. va Hsing, P. S. (193]

Nghién ¢ u th ¢ nghi m Pesey, C. J. va Hsing, P. S. (1938%] cho thy cé
s [n h " g€ a mai dc kénh hinh thang, némghien cun & nHy c6 xem xét
ticl[LQ ki nm r ngtrén mai dc, k/T qu nghién c u cho thsy:

Bz' Bl

(1.39)

V. i: B=b+2my
N/ v i kénh ch nhd thi cong thc trén conW
Lj = 5.y (139
Céngth ¢ (139 L ‘& s d ng ph bi/htrong tinhtoancky  d ~ ¢ nHyp €
LWhiJtbWe @ ° u  n Hedghgaog hintmgh nhd.
Nghién ¢ u Posey, C. J. va Hsing, P. S. (1988) ch' x ® fhn cdc yut hinh
hc, d¢b ntrlenfpcvh ¢, o0 kMU chea Ugach gi §
yJut Tnh “mg@hthiu d~ é¢nhp €
+ Nghién ©u cva Silvester, R (1964%3]
Silvester, R (1964)65] s d ng d li uth c nghim ¢ ac a Press (1961)
[50][63],t L - phon "iquanhgiagdy md - ¢nimve £ O©u ct r €
n & nHYy, cho tiB} cac quanhnay hit v is Froude,tL - r Y%t r a:
;— =9,75 F, -3 (1.40)
Nghién ¢ u Silvester, R (1964) chy/u xem xétln h * hg@ a cac yp
trce Ry, QLin"y L« Jk[hhnige€al@p " iL cackhu xoay.
+ Nghién ©ou cva Hager W.H. (1992)30]
Nghién cu ¢ a cac tac gid atrénd li ug aPress (1961) « pho©n t 2 ¢
cll  t r %oHytrsBglong @ h 3 nh t math igti/hch@ h nghidh @
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th ¢ nghim vQm' i quan h gi a , §au lién hip, chiu  d ~ ¢ nHy v&i cac y
thh "ML, r%wt ra L€
L

-
= — =7,1(1 +10M) a1
v.i M =m.y,/b <0,25
Hager W.H. (1992) « x e m  xd&to, anhgy , nhHengr §ng t h
Lng(S Froude)Qcde hetar ¢ng k/pf quln-trong Ghdn tich cacy
Ll tr€engcadm@Ely.h
+ Nghién ®u cva Rajaratnam va Subramanya (196¢87]
Rajaratnam va Subramanya (1968hghién cu th ¢ nghi m, rdt ra:
—L =5,08F, -7,8: (1.42)
Y1
V.i QCkinFm:O 4, 4
T ©h n gghién cu ¢ a Silvester (1964),ut L t r €ngniyaxa n €
c h €ac xén®ét ¢ thwChiQu d " ¢ nhg ¥ ham tuyh tinh theo s Froude,
I @ nay khéng pht’tp v i hfu W} cac nghién cu vVQk ° n h |, kicagnh r
herg/nthiu d " énipr@  1Ya vadkho xidl hi n cac quan htuy/h tinh.
+ Nghién ©ou cva Ohtsu (198) [59]
Phan tich cac mquan h d a trén camghién cuth ¢ nghi m vQn & nHy
tr°n k°nh h3nh t hangngac@ghc Oh2dmshu (H® 769 u :

o

al; o
Iogwgﬁ)—H 21,71h 9,315m %5 (143
V. iLo: ChiQu d " ¢nhwntio Ohtsym)
DH=Ei E h = HYE,
Ei, B2 NLE'mgdong€fy mbecdh tcr € _smeHy n €
Nghiéncu Oht su ( 1197 & h[n dhéxcadppnt©fim h "M &h L
chiu d " ¢nhn €
+ Nghién ©ou Robert W. va Hager W.K{1989)[58]
Nghiencu L« phon dgias€hr guadeasahlién hip rce
nhly , n h €n gdcacme&puand hay trong cac cong tle tinh toan. Vi chiQ
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d” i cni® nghiencuchramiquah giachipq d~ ¢nigws Fr,
nghién cu ch khaiquat QL Vihica .rcely, L &n/h "iji IS§&bBn t
mHuccbngang, dc theo dong dfy ,~ nglth i phantichch@y  d =~ ¢ nHpv@ m i
t €hn g . and theo cac cong th ¢ a Silvester (1964) va Ohstu (1976Ac gl
c h€a  mg@ythWeQchiu d " énip© n KMeamgdpb d liu cfh b
cho cac nha nghién a.

+ Nghién ou cva N. Afzal (2002)50]

congthctinhch@u d = é¢nHypdEatrénthcnghimvat s gi a . $au
lién hi p Winh toan, tuy nhién nghiéne n "y “rgh€ak B! mgtiof ®t L
cacypt [n h i & fua trinh dong dly.

L.
—1=6,9(1 - _
’, -3 (144

V.ia =,/y,

N. Afzal (28B02) nghnH@n® ®L dnhdhiy d ¢ n €
n[y , nh&mgemmétQy/ut hinnhc, c¢h€a /jxdim tx &mngl L
h ¢ khac.Nghién c u phan tich quan hhinh \Qhinh dh g . einffy , Qu hay =
kh- L8&8nh gi S8puthaghlkinnhs d &y yd " ¢ nHn €

+ N g hou vaSadiq Salman Muhsun (2018)/]

Sadiq Salman Muhsun (201[7] s d. ng nghién cu ¢ a N. Afzal (2002)
[50], d a trén phan tich toan b triwvd khai tinhtoan®a g p h<€hng /pvR8p | T
I trenmdliyn€er °n k°nh h3'mamit hta®lgn gadmy a n’ «¢
Froudevit I L, sauliénhip .rceiyv i n £ ngmtcddy./Er).

Nghién ¢ u m i ch’ phan tichtheoly thuy/} v thwhi n .d €&hg b\ ™~ L
quan h, m’ ¢ h ©a Wi nghi k Qth ¢ nghim ¢ thw

+ Nghién ©u cva Samir Kateb (2014y0]

Nghién cu trong luh an tih s @Samir Kateb (2014)0]L « p h ©n t 2
chiu d " é¢nApt@nkénhdc L8y k°nh & maidckknh2 tnhv © h
nghiéng mt géc 76,2(m = 0,246), cho thy:

|>:—J-:9,58F51 -24,5¢ (1.45)

1
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trong U3,:46,¢ Fr -13,¢7;¢ 0, 005t 0,09

Nghién ¢ u nay khi xem quan hgi_ a (Lj/y1) V. i Fro1 ¢ - t €ehnyg quan
tuyhtinhvabip "itk L dc ©m sang d€hngt hdwydonhi °n
kha nh, d JJLm6 hinh nghién a thién vQk ° n h 3lig8aychihh s Mjiva
mai d ¢ ¢ a k&nh qua nh(m = 0,246) nén mc . t ‘€ hnng ¢ 4 nghién cu thién
vQkénhch nhd,c h€a | ~ in 8 § hagh ta kénhh hinh thang can.

+ Nghién ©u cva SIAD, Rafik (2018)/1]

Khinghiénculudh antfh Qo &wnhy, SIADR. (2018) ,ph®©n
nhly trén mé hinh long¥h nit/pca k°nh h3nhng ha%y @, 2,
d c nghiéng géc 73(m = 0,31), dai fer= 4mvikénhch nhd c¢crndg L 8y
0,6m, dai 7m, B qu phan tichthcnghim L « H:ho t h

;—j:9,97F51 -0,30° (1.46)
1

Vi Qkin {209¢ Fp ¢1055 00 ¢Xi ¢LQ

Congthc (146 nfu Xi = . cInHyt trorig kémh<4@inh thang, va Xi = 0
t h 3 c mi@x[y ra hoan toan engkénh ch nhd. Nghién cu nay ith ch] ng
d ngth c UJrEinhiQi ,  Qudi nlQchiQu dai kénh hinhthangd'n h k2 ch t h€
va khong co st h a iythetit nglH> Wih riéngn & nhy.

+ Nghién ©u cva Bahador Fatehi Nobarian vd ng ¢ (2019)[18]

Bahador F.N.vaamgs (2019) nghiencuvQm iquanhgia ckEc tlt €ng
hinhhc (Ljvawly:) Vv~ ‘mign gndy®én kénh hinh thang can (3 loY
mai d ¢ khadc nhau: m = 1; 0,58 va 0,26) ¢ Froude (Ff) .tcr &8y L« cho
thBy cac quan hphu A p, tuy nhién nghién @ m i ch’ k/1 luch vQcac quan hnay
m” ¢ h"aac ¢irth toan cthweho t n g Qulkii n khac nhau.

Hfu W} cac congh c th ¢ nghim vQchiQu  d *. ¢ nig t&n kénh hinh
thang can ¢hy/u  ‘lc® c hi ntrén mo hinh dong §f  .d €a ¢ ng (¢ a van),
béndhh LQrredil §yhingfimdy (t"TmgEmc 0, 2 mWtt h€a b
h}cac\sh Qfn h g+ 2 ¢ h c mokih thi nghim vadong cljy ri Jhlcac
Lt n@mbgy.
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Caccongthc L « X éréncho@y , c h ‘@han taech résrang trong
nghiéncu "ilv icacldH  © @y khac nhauvald h 3 r hHysa@ cong
t r 3 dgohran(hdy qua ag). Do \dy qua trinh vh d ng cac cong thc <€ gHp nhiQu
k h- k htmgdthgchobgi toan trec t/]

Hintd® Vi tNam,caccongtlc t 2 nhkb ttor§@n gl hc3@h h
cholong dh comtbcdb ngang h3 nh g Ba nogh ‘@adghlerecll §y b
Lfy . .ITrong th c Jv¥h s d ng cong thc tinh cho rkbicdbhinh ch nhd  Whay
th/jva b sungs a ch a thi} k/Jbagth ¢ nghi m mé hinh

Nghién ¢ u vQn @ niy trén kénh hinhthang 4 t € hitncgc nghién
cuvwh cheshoah®in, c §c _tgS&imihcogkhg] nhenty t h
hin “ngay Hxulihi nkhanh@u v~ ¢ - H nibtepiggich toAnhth
kJJcbng trinh.
1415¢ng dAng dYAg tmudgdtMim@rg tnigdhi °n cou n_ c

cong ngh Tritu nhan tb (Al) bao tromnhiQi nhanh nghién w khac nhau,

n h ©c May (Machince Learning), it sau (Deep Learning). Hi nay, cac nghién
cuvQ ngdng Tritd nhantb,Hc m§ yW khaisdumgnhu | goova v
nganhngl) t r o n g m B céac bghi&n cigvQl o n tith, w1 ¢ néi chung va

n & ny  rceéng.

Nghién cu ¢ a Steven L. Brunton vangs ( 2 0 1 9 hg qliar QH ¢
mayva ngdng Enh thr oncgldliemg h L« phoOnby mddng v~ ¢
h ¢ may cho hiu qu t ttrong nghiéncuth yl c,c6thAh tr t r ong L&nh gi
mo hinh vt ly, co thathiasod, I utft  H8BInMelhemvacngs ( 1996) L« p
tich cac ofi phap Hcmay ngdngtongk thudv i c & li'suphohp, Hc
may chof qu'n h a n h ¢ hchimlgxacrcapd7Ll.

Nghién c u ¢ a Mahdi Naseri va Faridah Othman (2J#R] L « mi_ngh ¢ h
knfntnoggdngftcathd t o8n ANNNhtchi@n g~ & g, €L
nghién cu ¢ a L. Houichiva cng s (2013)[38] vQchiQu d ", ¢ niyn t&n long
d¥ cé mcdbngangch U ( L 8§ & h 3 n h ng kinh 0)243@3a [im trén la
hinhch nhdnit/pna h?3 nh  tao0,Am)c x Bichi@ d = ¢ nip €
trén kénh ch nhd sau ca ¢ ng v i thi/p k/nhiQu ¢ a thao Ai cdp ¢ a Mohamed
F. Sauidg2016)[41], nghién cu ¢ a Akram Abbaspour (2013)5] vQso sanh hiu
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qul. ng d ng gi a Mthg thfn kinh nhan% (ANN) va Thut toan di truyh (GP) WQ

x §ocnhdhiu d "~ dnHy ©sauliénhip v~ ‘nnhgqag .rt@ y. Masoud

Karbasi and H. Md. Azamathulla (201@®] phan tich so sanh_ca Thwd toan mé

ph ng Gen (GEP) va Kthud Tri tu nhan tb (ANN and SVR) @Qcéac phan tich

chiQu d " ¢ nH t&n kénh nham v cac yu f [n h * mg<®hac nhauNghién

c uchi d é¢nHynt@nlong ¢ nhamthongquacdws®: h3 nh Tr 2 tu
khac nhau (@ GE P, A R.NKkOsravinai a g s [56].. ng d ng Phan

lod Cay quy} 'nfi(J48)va Mhgtifn ki nh C HWphan B o @y

trén Iong d nham ca Ghorban Mahtabi va nag s (2020) ...

Qua kHo sat trén cho ty, cac nghién cu ap d ng il nhiQu thud toan ANN
vaonghiéncu x& & KH8ct Me€ng@fy, trong khgdng - m?
Hc m8y ( nHWpentiCRong nggimh? n ¢ rmh € ‘«hgéiancl. €
1.4.2 Nghi®°n cou n_ac nhdy € Vi Mt Nam
1.4.2.1 C8c nghi®°n cou vZ n_oac nhdy

+ Nghiéhnouowa Ho " ng T _[1]An (2005)

Caccongtrinhkhoale nh<€u tiyillc! © ! n g, atGB.3TS Hoang ¢
T€ Al L« nwhhn ‘m€ caon@ytronglongdh | L E ydwvd
L §yagha t r ¢ tythayR | sbién ¢a dong tia cfiy riv. i dthg mHucd
khac nhaunghiéncu Llkqugli c¢ 8 c b, 'cnHytr&n§ong dh ¢ nhd
b g p h€h§thuyp(ticB phanthp h €hng t r 3 gilhbaiPénthem | d s ,
hthc nt'nngg é)gh@ndu LUnch Lig@Qphan tichy thuyp “il, i cac
dhg kénhcémbcds kh8&8c nhau, nhSkénhhnh @ang g ©n  t 2

+ Nghién ou Nguyn V£ n (1880)[H

Tac gl Nguyn Vin (lodammiln s o) L & @d@heolythuyt !l p
bién, nghiéncudong cliyri t r ocmigy gna@d hinllong clfy Reynolds
Bussi nWiQougheph £hng ‘phdé& pt icdh pm@m .In-Mkég | €
'nh d8ct I'€ng tir ugiga b cnhfyphiiy. n €

Hthec t2ch ph@Ehimbng | €

dh, , , d dn , dm . dh db N

A A = A,— A
|1d| |2d| |3d| |4d ||5d ||6 d
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Tr ongjldcac makh h s ;dlachiQ day | p bién sat thanhdn; h 1a

I saudong cfy; il © sl©u, ct re@Hy;j lacaol, dong tia;unl © Tc€u t
cadongchy nNgcBQ;u.l ~ lcEmnttréntrctiall Ah s scdn’
|, p bién.
Vi i = 1 ctinhmpth Edngtipm® | p bién sat thanhda [0; d]
i = 2 ¢+ ph®hng tr3nh [1i°n t

i = 3 c¢- lprgE@gtengt p bBUmsat thanhdn [0; d]
i=4c - ph€hnmgg tng ®Omghdongd tia (b ¢, h)
i = 5 c¢- ph<€mgtpngtdéng taib drhr ng | €
i = 6 ¢ phRhng tr3nh | »i th
Nghi°n clng L«toph®@eentgd dhi mlby k@ §sau L
dong chy sau khu xoayhr) va chiu dai khu xodyLr) ca .rcelyv i B $au
lién hi p (k) vachiudai (L)can&@ndy . Tuy inhi S%rykidng
gi an v’ b8n &nhy tregkémhihiamtharigred®) thghién cuc h €a
L& x e mh.X®ng nghiéncunay,l « "6t §¢b Lt r €n'gc hfhbh h
ca _rceHy, lamtiv Q€ho cac nghién @ b sung khac
+ NghiénouL . u Nh _ P K% WA 'n (24B)iDma trén K} qul thi
nghimvQn & nily t r Qurkigd dadng cfy  n ‘nlh , m Lc a van nh L'Qra
cong thctinhch@ sauliénhip s aanHyg[El.Ph€hng phS8uyhocmghi °
hin W.8nh gi Bquhcmg ¢ dnHiy #ng long é co ntbecdngang
hinh ch nhd.
+ Nghién ou ova HQViM Hung (2016)10] vOQLQxudl x 8k K2 cwa t h€
caotrinh b\t i ° u n Hedich ohdg en . c@yhoancinh nh€ s au:

7z, =z, 24834 43779 (148)
J9d;
Vi Zpl 7 cao Wm} m:iCaolirBilymcbh rc®ll €u ;g :m)L €u

| “@gdongchy L h(m¥sim)di: . 8 ©u, ct mc@ly (m).
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+ Nghién ou cva HQVIM Hung va Lé Xuan Hh (2017)[9] vQchiQu dai bV
t i °u nkmhdm o lod Brva C theo mé hinh thi nghi ¢ a USBR, nghién
cuchrakint fqigh Mmg€am nh § Amchiu d " ¢ nHpt@n long dh
mHucdbngang ch nhd.

- ChiQudaibat i ° u Yhatmeg phindd USBR

Lii = dz (-0,0133R2 + 0,3129 k£ + 2,4863) (1.49
- ChiQudaibM i °u W& ng | o
Lt = c(-0,0092. F? + 0,2102 I + 1,54863) (1.50)

v id2l, sAulinhipga ey (m);Rlas Fr oude . rc@&e

Nghién ¢ u gitp cho qua trinh phan tich thnghim v ° L §ncmHy i § n-

phuhp hhn. Tacyhgnibeds nk h 8 c  { dixem »éthvaGran ttice.
+ Nghién ou cva Lé THVIM Ha (Lwn an titn  -2918)[6] vQn & nHYy
tronglongdm rng cdcllh L « @ ydcangthc ly thuy} va co

kKifqu'th cnghim VW § n h Nghieng&uchrachiu s ©u t(lachu L

d” i t ¥Hnkhuxtay ()theohph€hng tr3nh sau:
e 2 _ E+ h)(E

TA(N 1) B,( h)-C,AnE et N(E 3 0,452

i E2-1 (E- h)(E 3 h (151

th* 2B & IBI2F 0 =

Trondxl - -sl©u t ehadgngthy;lxlachiu d~ i “itcelihng L
khu xody;hi| * sl©u. ct ne@My;blaBQr ng t €tbhwtri X trong khu
xoay ca _rcdy;A B, CE,G Flacachs ph€©hng tr3nh;

Béncthhl -myiquanhgi aLrvaLjcl ngcch &

Lr = (0,82 + 0,85) Lj (152)

Nghiéncu L « ph'‘@n cticctht @naggltchcga rceHy
blag c8&c ph<ehiitg, tnr ity h lERcdtid ap ¥ng cho long #h
co mHucdbngang hinh thang can, hinh chhd L ®g.Nghiéncu n " gigp L «
chovi cphantich@dongri " E<€&ngth hn .

N h @y, WFu W} cac nghiéncuvQn & niy* Vi tNamc h€a x ém x ®t
[ t r €ng  Imc3dyrtréntkénh hinh thangawac ng d ng th ¢ t/]
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1.422Mit sX c¢cltng tr3nh thyxyc tA
aCtng tr3nh thvy LiMn HQiIi Xu®©n
* Tén cong trinh

Tén cong trinhD anthy " H K i Xuan

n'a Whkay d ng:trénsdong Mathu ¢ "alphdh H. Quan HoAT. Thanh Hoa.
* Théng Xcong trinh

Quy mdcong trinh bao gn cac khg m ¢ va cac théng sc hn bau:

-ndobétongtrngl ¢ ¢ - ¢ anch dot86.Gmnahu dao | n nhHikholng
43m,chy  ddpi t lhnd »43.2m.

-ndptran X | T ° cx& d ng chinh gia ldng séng M4, gn 05 khoang,
chiQir ng m i khoang la 15.0m. M pltrancéd dthg mHscong khdng chan khéng
C lri-g h hphixerp, cdnniliiyibW i ° u’ cadtingD46.0m.

-BW i °u nbmmg Ldggitrin®46.0m, cli bwam mai vat 45n’ i
| ° nthl&tean pov hdl € wao trinhD49.0m.

e

243,2

D AV
> /&
46.00 '
400

- ) | & y / ‘ 138,04 ‘
Hinh 111 PhX ¢ nh cong trinh thy Mi i Hinh 112 Mt cat ngang I©tiéu
HQ Xuan (ngéh VNECO) ntng

ey NETE
A | [l o=

—

| :::;:::::::i::: + :IE HT—

I an
' I Ad_ [ T T [l TTTT

Hinh 113 MItb'ngldt i °u nktng.

,~—\H
T
|
]
|
Ui
/
I
N
|
. I .
|
T g T2
Tusna T3 |

*n8nh gi 8§
cong trinh Thy "H K iXuan, vithiJkJld tr " n v~ MWo6°u nt
mHucdbngang hinh thang vk/pcBli t i ° u} h ptchodhsy ki u qu” cong trinh
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vOQmMHUK/T chll cé thMGt ngda b i ° u  _nchi@ glai GVB9m rat ngh 1Y con
30m), ‘awdurig °hui ntkng sau ctng tr3nh (tkng
N h &y, khi s d ng BMiéu cé nitbecdbngang hinh thang cholhl i ich vQ
kifchhcongtrinh,kfint ng ti °u Mitsdu dL ng ch
b.Ctng tr3*nh thvy Li Mn N" Sdn
* Tén cobngrinh
H thhngthyl iNag9n, huyn Mai n®hrmB,HHt La

H® ChiQig Dongg, ah th ngth y [ i Na Sncé: Dung tich hu ich yéu §u
Vh = 3,51 triu m?, dung tich toan bh™ ch a tinh toan V = 3,99 tru m?, cao trinh
mc .£€dong’ rglinhioan 760,@&n.
* Théong Xcbng trinh

Tran | 1 °cl ‘@l i/t bag ¢ a van gm 2 khoang tran, R din m i
khoang tr " n 7 xn6imancaoand54mvansgndly tram gde 760,0m.

ndp Chihg Dongla bé tongtrngl cCa o t'm B do BR762Zm, chiu dai
'n hdp Hangb phli 14 58,8m, b trai 1a 52,0m, ct@ r ng 6m

Sr g}
gE_ 729.0 Q
o e ~ 150 Fl
E\%’ 724.0 3’7
v £
653 1@l
696

Hinh 114 Catngang i®t i ° u Hinh 115 KA & u cong trinh hoan th

ﬁ | Tutmg thirgng lu cac 1.70m Tm 2000 h lru md hinh o0 1.0m

Ll / /

; 1'[‘1 == pe g g T e S e

& 2Nkl
e 3
N EOK , :
27| P gé E_. "y 3 g
Bl E & IAwE g
AL :
(3
00 I 500 ‘t 2.00 e
7.00 13.00

Hinh 116 M1t b’ ng tYng thExay dng mo hinh
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*n8nh gi 8§
Cing tr 3 nhaHtth Ageh yd ENa@nicS h n  “Uratheb dhg
mHucdbngang Kt h p hinh thang va hinh chnhd, tuy vdy _rc®Hy chan cong
trinh xud hi n trong khu nirbedbngang hinh thang.
Thi nghi m nghién cumd hinh chotBf* chy | ©ng thil ©]Q = 426,3
m¥s, chiy  d ~ ¢ niyp3Bm.
Hiugquti °u _aednggtrinkkhis d n g . @y ngd c6 cac m
nhamt i ° u Ungk h g 'ocd GLte72,74%+76,99%(5], cho tho} tinh kH thi va
ti ©a «©!ng tr 3 nhkcdingahghinmthangg ¢ - m
1.5Cacyput ¢ h[nfn h "h @/nLHIt r ©€n g b 3 rcehlh
1.5.1 C8c yAu tX dnh h_eng LAn Li s©u |
NghiencuHin "n® anm8yl vic x @rcdllilb oy, bao
g m  Isau dng cHy phan gii ,, sal lién hipvachu d = ¢ nHy.® cac
nghién cu th c nghi m va ly thuyl, chottby cacyuf [n h " mg®i , dauca
n&niy ‘lce\hin nh€ sau:
-S Froude .t giatrs Froude canglIn,thit I L, sau lién
hip saucvic@fyr,€ ti °u hegot nenhycahgen , Q bay
thwhi n trong phan 16 @[y (B[ng 11) [45][82], yut n " vy’ chwhi n
trong nhQu nghiéncu p h © n sau donghcfy € a A&y, cd thAathby trong
nghién cu ¢ a Roushangar, K. va Homayounfar, F. (20[B8}.
-n. nham ca ldng dh, trong cac nghién @ clhh, b mghy*@ua ma séat
long o, S cac tinh toan Iy thuy  “tnb dBo cac gia tkhong phd hp v |
thctJmts khfo s'8wi Lo ®@ytrénkénhchnhd L« pHOML ©a2 ch
vaioln h “tg€a ma sr8h€ LRaj ar a[l6hla®a (1S9 tHcodh
L8y, Pagliar a[521Kk h P axixrehm8md L[(8%0 Q5 )n-g m®t L €
kinhHt" t | 50% hdt c § ng htpmenhdam|n | Sghdib L SyQid
chot I' I, sauliénhip t r oanfy khae nkau.
-inh "mg€aphanbl €uc,t nh€ Sarma v[l6]dewnhati
dnghs sacha g ' nge U =W12 oM 5al §én hig rcehly
trén kénh chnhd vachotisy h s ¢ as Froudeln h ¢dgi§t( 10,4 thay cho
8n hténg cong thc ¢ a Belanger, 1823.
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-n, dc L §yXlgakéghcat nghiéncuth cnghim L «rag thay
i  daulienhip ey t hdalongdq L §y kof kérth nibdabo
ngang ch nhd va mHcdungang hinh thand, @ nay tWwhi n* L, d ¢ am hab
d ©h Mgchd.cac cong tre tinh gia trt | L sau lién hip _rceHy khac nhau.
n‘ivin&niy t r °’rtg dkénh mticdbngang ch nhd c6 Mahmoud A.R.
Eltoukhy (2016)44] L ©ac dL &3 vag¢ ®ngthc t 2 sAh lién hip va cac
nghiéncukhacv imiccb ngang h3 nhWhitnh @orghién @ al « t h
Samir K (2014)[70], Siad R(2018)[71]v = c'S&nghpg rtc c¢- Kk m L 8§y
| nhdbcacm s a u, ¢ ni® (nghién cu ¢ aNasrin H. vacng s, 201751)).

-nkb trengkhdaédcah kA'mhi, K°nh h3nh, ddlhang
ienhip .rceTyb[nh “mg@k niibih s maidckénh( m) nh<€ nghi
c ug aShahin S.Avamgs (2018)[72],[n h "tg®i , dAuphéangi(y) nh <€
nghitncuA. N. Rakhmasiov /p( icO®Ig Hombc kh&c nhau
nghi @6 paSd ad (Ra0fliBd).]

1.5.2 C8c yAu tX dnh h_eng LANn chi Zu d~

Qua phan tich cac cénlg ctinhchfun d " ¢ niyp €L «, a cac tacd,
nhah thby chiQu  d ~ ¢ nAypp® thu cvaomts y/ut sau:

+ .18 Ou, ct re@My (y1), bMith c ho n'mnggtcl @ong clyy
ph8t s.icmiy, ad WKW cac nghién au cho mtbcdbngang ch nhd ¢ a
Chertoussoy1935)[16], Hager (199480] é , cong th c tinh cho mt.cdbhinh thang
¢ a Rajaratnam va Subramanya (19(5%).

+ mOu saniy @)EbWth chos n ‘nth n £ myglong By
s a u, cnh® , ivLi mHucdbngang ch nhd cé kha nhiu cac cong the lién quan
n h kadin (1927)[16], Safrane193339) [16], Page(1935)[16], Mahmoud Ali R.
Eltoukhy (2016)[42], H. V. Hung va L. X. HQ» (2017),vQmHucdb hinh thang cé
nghién cu ¢ a Posey C. J. va Hsing P. S. (1988)], N. Afzal (2002)[50]é ¢ § c
nghién cu nay cho tby chiu d ~ ¢ ndypp® thu cch y/u vao y.

+ Chénh'lchmc . rc€ tcr @~ s @y (yni ), biw th cho chénh
I chdong chy tcr @ " sy, cace®ngthcnghiéncuvQchiu d "¢ n €
nly ph thu ¢ khadc nhiy vao yéu'tn “ y , "invhi ®ruébngang ch nhd co
Bakhmeteff, Matzkg1936)[16], Smetanfl935)[16], Wu (1949)[16], Triatmgo
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(1993)[16], Bambang Sulistiono, Lalu Makrup (201[2)7]1é , Hmdbngang hinh
thang c6 nghién a ¢ aSilvester, R (1964)63], Ohtsu (1976)59].

+T L sou sae Y8V (Y,B.Y./Y,).t I n"y cieng L€
X em Xn&bong hts nghién cu vQchiQu  d . ¢ nHy, @Whi n trong cac
nghién c u vOmHucdbch nhd ¢ aWoycicki (1931)[16], Bambang Sulistiono, Lalu
Makrup (2017)Y17]e , QnaHucdbhinh thang cdN. Afzal (2002)[50].

+S Froude . w8 (Fn), gidtr nay[n h ' img®ha sdud /i
chiu d " ¢ nh, € thmhb} trong nghién cu vQmHucdyngang hinh ¢ch nhd
¢ alvanchenkd1935)[16], Wu (1949)16], Silvester (1964)63], Hager (199230],
Mahmoud Ali R. Eltoukhy (201}1], Bambang S Lalu M. (2017]17], H. V. Hung
va L. X. HiQh (2017) Roushangar, K. va Homayounfar, F. (2438)é , " il i mtb
cdbngang hinh thang deajaratnam vas(1968)56], Kateb S. (201470]...

+  rsdu phan gii ¢ a dong chy (yo), giatrn ~ y ¢ Ifmhy * hg-@Hd
'n h/hEhiu d 7 énhy €QL in ~ g thihi@ trong nghién cu ¢ a Abolfazl
N.G (2013)[13] t phéan tichm iquan h ¢ acacypuf [n h * & ehiQ dai
n & niytheolythuyf Pica B u c k i /h xapdnmcdiig the nghi m.

+S Reynolds, yut [n h * mg<@ay tMhi n trong nghién_cu th ¢ nghi m
¢ a Sanjeev K.Gva oig s (2013)[75]

T. cac phanticfin h “Mmg@acacyut Whchiu d "~ ¢, cha Wy gia
tr chiQu d . ¢nHynp® thu c vao cac thong sc h[n:b

Lj =f(y1, y2, Yo, Fri, Re € (153
Ph€hn (158 md{icdc miquanhth cnghimgi ach@ d ~dnHy €
vacacypt [nh “ng®r ong L -, “ilgganfw’'inhau dod/- cih® cwih i

ca(@53cl ngc Lxem theébng t
1.6Vbh QUHvra vah €ng nghiénc u
1.6.1 C8c vmn LZ c¢ctn nghi®°n cou
T ng quan cac nghiéna "ily, i k ° n h hihhtcim ghd varhinh thang
cobQmHphgy i Qikin L Saghdb L ‘Syho thy:
+ Ne@hy cé vai tro Hiquan frng trong ng d n g i\ i cac cong trinh
th ct] Folbitthifk/Jt i °u nktnglychlkaud crigptgntenggmih (L
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ti/p cAc kénh. Milod  oryLlQcénhn gholVihiiengWOh3 nh rngh&i L
hc vbBbitlakhintng t i %dongchyn gQmuéy cho th nghién cu
na&niytrénlongdh | + i gv it nglod o r@ylahcrnthi}valac h
s khoahcIW i /nmy tk/p qul cdL, chinh xac cao.

+ “nv. i _ dauliénhip rcedy, thi kénh co rbcbngang hinh ¢chnhd
ch y/us d ngcongthcg aBelanger (1829) © m " oghiénscu. Tr ong khi
I, saulién hipga _rcd@y “ilv i kénh hinh thang can c6 cac nghiérnudy
thuyyp drh rbh ‘©n g’ racrd réhg cac minh cimg hdbch L & nghién cu
th ¢ nghi m. Nén v& con kh ch/rHl | n trong &p dng trong th c v}

+ Cac nghién_cu vQchiQu  d °, ¢ nin t€kénh cé nkbcdbngang hinh ¢h
nhd Jhlkénh hinh thang canl y/l la cac cong the th ¢ nghi m, tuy cac nghién
cu khg8 phong Yhpvw ¥g dnngh @nhg®amdaling th c U] i v, |
n&nyt dowhconnhQuvih QE h€a “p.h%% h

+ Phon t 2 cHy cac nghiém cuc hroeHy thong kénh hinh than
vimdidecm=1vn c h ‘&ahoah #in, cac K} qu nghién cu mid ng’
th ¢ nghi m ha-b phan tich ly thuff mac h €a Wach nlgi. ngih i, d a trén
Lot r @8 gongwrinhthc ]l « ¢ - By nghi®rocut ey trong kénh
hinhthang vih s maid cm =1 v con ¢n hoanthin  h hn .

+ Ctrméndd t r ¥%oHyn<@®r °n k {mHiccbrigang lgnh ghr
nhd va hinh thang), cho§ | & ©u, ct pre@Hy (y1) th ng nidicho céac nghién
cCu, C¢s®ul santy nl©ghanchia a siu sau khu xo&y) v ", su
ienhipga &y (y2),Vtr 2 mhBgatill, s©u n "~ yngyiRkia g
tr chiQudaiga _rc€y lachiQu dai khu xody (Lr) vacky d ~ ¢ niwn (8).

Do tinh ctidig a @y khéng n "nh, nénvic x ‘@lev til ki} thic
ca .rcdafylamd  k h - _kthuic wap qup thinh the nghi m trén md hinh &
| T, tr ohtgcukkhiixodyca viesy t h3nhth@ci L hhan (d
trén dong xody ¢cin, LHb  t r €mtg ket . tnHyw g rnye@b | o t#n
bQmH). Nén nghiéncu” L ©¢p tt r ung “pvhi@at y)i £2hinh h clirong
khu xoayc, an & niy.

-42-



T. cac phan tich trén, chodhnghién cu rcefy trén kénh hinh thang
cOnbbitl | . tcnlfy€sau cidngt rt'ri nd Jthictrong phama
tich khoa hc va_ ng d ng cho cac cong trinh ti t/]

1.6.2 nlflnh h_ang nghi °n cou

n'n h _ mg@ghién cu £t trung vao mt s n i dung sau:

+  vai ly thuyA:

Gi[ibaitoan ly thuyf vQx 8 on hL. &8 ct r€n g¢ & 3 oy, XuH
phatt h ph€hng t r RavieeStokés pxhBChon E@ ki n Bién nghién

t

hi

cucholong#comtbeds ngang h3 nh 3otgMalig gn ht ©nh €H gy

t r3nh t 2saudong cthygt nf c&a salkhu xoay can & nHy (y1, ). S
dng ph€ehngatgr N mgwr@nb t 2nicdhiQu Baskiou xday ca
n & nhy (Lr).

+  fvai thyc nghivin:

Nghién cun €& nHy blagmé hinh @ MkiWhL ith cac cong the ly
thuy/f , “nfBcéc hls th cnghim "Lv icacc § ¢bt Lt ‘@mg rc@y.

Tr on,mnghiéncul BauvOn & niy n nh (c6 Fpi = 4,07 9,0) tong
long |  nogrbtdingang hinhthang cda - L& wah bs maid c long

dm=17. Hbit,s dngmodhinhdlylongcng c¢ - k% wr(hhlehg €

dga k° nh thiinghiun labE 83¢cmvab = 55cm) nRm [t bfos phu
h pgi acéac K} qul nghién cu th ¢ nghi m va cong trinh thc t]
1.7K}tluadh Ch€ehng |

Nghién cu rceHy trén th]gi i va Vi t NamrHi phong phiicac nghién
c uvQkénhch nhd t € n dbdalvadconhiQu 4pd ng ¢ thWirong th ¢ t/]
Tuy n'hv P n o@lytrongkénhhinh thangcéit nghién cuvach y/ula
nghién cu th ¢ nghim mé hinlh Holbi t vi ¢ &p ¢ ng caccong th ¢ vao thc t]
cong trinh ¥ ¢ h ‘@achud ®a vaco nm g | g ¢ thw

Nghiéncu th« hinl ‘& cac W Qfau:

i ThWhi ncac khai nim c [, pban 16l W& tL'r §n gigltch c
¢ a _rcalyLlWoh cv, choquatrinhnghiéncu v ° L § ehliihghing t

¢ T nghp ’lc@cnghiéncu (10 cong thc) vQx § en hl sBu phan gii
(ye) cho kénh hinh thanea L han chighanh4p h ‘©h n gnghpéh Gug hin.b
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£ Tr 3 nh  dcaonghlBreuvQLHb t r €©n g ¢ @ 3 m @y trong
kénh hinhnchnhd , tr omg K % 06lhghién cu vQL, sau lién hip, 30
congthcvQchiu d " ¢nAinv@BcongthcvQchiQu d 7 i K hanHix o8y n
o Nghién cu vQLHt r €n g chg3an he &y trong kénh hinh thang,
g m c608 nghién cu vQL, saulién hipga rc@y, 11 nghién cu vQchiQu dai
n&nly. Trong L -_ uwQkénbHnhthanhiotmdidcm = 1, nh:
c h€hquyglitri t WIQx § cnh dbngth ¢ va pim vi nghién cu.
¥ TrinhbaywQ ngdng A Tnh&ntbtou t r o n guthnyd by ““nhl ¢
h &g &p dng mo hinh Hc mayii Rng ngd  n hvad nghdén cu rceHy.
' Phon tccaclyutflf®h m@hL cl®c tlk €ngcd 3 me h
nhlyt cacnghiéncu L « Ammgc # B chhx@nEilidhh gia ckc L
t reny fdighwt - c - nghidncexdydngv ~ L § cab congithg
ban th ¢ nghi m vath ¢ nghi m cho phu hp.
§ X§cnHh ' d&veh QhghiencuvQlke t r €n'g ¢ h 3 ieyh
trong k°nh h3 fdgcotmaiadany= 1ch@ogn | 1581 khu kody (y
va y), chiQu dai khu xoay.ca ,rcey (Lr).
Nghiéncuc 8§ ¢b Lt r ©n @ ¢ & @ mHylsauld tran vi cac mo
hinhk 2 ¢ hcltnhc&t [ t ©h magy i cong trinh trong thc v] mang 1 ng
thi/p th ¢ vardicfn thi}t r o ki nthi n nay
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CHhWwNGiGu ,K KHOAH"  CVé PHhuNG PHCRH XCC o
CCCB TRhNGCNHIYTRONGKENHL I NG  TMRUTCAT
HINH THANG

2.1 @thuydl phonbt e cEn gcghad mddnlly
2.1.1 rcllvea, iicOmhd y
Tr o n @ niy@Hbtinh ¢cadong tiari riiph ctth, °Ex@Hhi ntrong
chli tric dong xoay trén@mkbva thanh béiikénh hinh thang) Wil cac bai tan
ly thuy/f t r ocmidy ,n ‘€ h €h npdiénpdb Brandtll (1904)1] LQxudl L § p
ng  ¢cée yéu fu nghién cu.

Khu xo.y

Céac nghién cu cho th}, s ¢ dn
dong clfy xuli hi n* |, p bién sét thanh
rdav ~ H tinh dong xoay 1i trénbQmH,

cac'tnthinayph thu ¢ , $aucadong

chly v " Ho LVih VMQL, nham trén mH  Hinh 21'S_ Qdbng tia va phan X

[1]. Qmay cho thy cac quy lat f n vontcova  achiy

thi  t r ocmijy nc€ ng tHu ®iniQf nithetio £ B ‘gng frofgdong chyy.
Nghiéncuhin “n € . and@y td thwich kivh tra khu v cgi i hth b i

mHuccdbdong cy  tcr(l@) va sau(2-2) khu xoay can & nlHy,c 8§ ¢b Lt r €ng

thy nglchctu®©n theo @ghhetaiyg trigBMHE nigngl €

[13][27][82]. M"i quan h ch ng minh cho quatrinh3 nh th” " nh v~ ti °

| “@gca ey (DE), thwhi nn h Kenh 22.

Caan baéng fioéng R o . Naéng 166ing
Quau trinh néduc nhalyy, /6N vo maét caé

Y;

v Khu xoauy
oo o 2oy A

| \Y/ — |
Y1 o Wil VA Yip - A -

M= M, M L, Cmin € | e

e ——

Hinh 22MX quantMlin g tng, nibgwg Igu 8 ocmyfRH n

Nheyy ph®@&tng it rdihMaverStokes whi n quy lut blo

to'n g’ ngy€ p h €himgcarbagn £ n gng I c€h gsan frng trong vic
nghienculkb t r €n gg¢ d 3 mEy.h

~
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212Ph_ _ng tr3nh ¢_. bdn x8c LMNnh Li s©u d
212.1 Ph_ _ng tr3*nh vi ph®©n c¢_. bdn cva ch
Chuy  nggachl ngph thucvaonh@uyut, Wlem x &y . BE8&8c L
caicypt Inh "mmEhchuyd  ng/nel ng,thiphehng tr3nh vi
bln ¢ a NavierStoked” « [lt'&t ckc t It §n dglthhccgadong chy.
Ph€hng t rsstnohk’eNsavli @dehging qu 8t[27hh€ s au

Quaun tinh
| ov
pooop FVWV ==V f -
Gia toac Gradient fioa nhout LOTC
Gia toac ~ foaldu allp suaat

touc thibg
Khixemxétyichidll ng k h?! n' @ chu@n ngli€tc, phe€hng t |
NavierStokes vif . ddéhgf a , Descartes h € [1H23]u

WU B U U _1§_|O_MXX+MX W g#\
Mt yh oz & X Xy A

2.2)
K ooyw zupl o oy ooy A Qf

quwwu,i:g%_p_umwz+zz _
K yH oz ez X Wy M

trong L-:
u,v,wlathanh pfn | “€wungbinhthi gi an t heo ;ph€hng

K

hY t ~

+u_}d W_Vuw_vp'l:z Ee_p_H;y_i_ )}S)'_!_zy lg_ﬁu
w

w
it

IJW+U
Mt

r:kh'i ° hg@éng ca chil ng;

p: Ap s trén lQmHug a kh i chil| ng;

tj: ngswitrén @mHbkh ichkllng t heo ph€hng i v~

Fx, iy, Fz1al ckhi L'Hirhew ph€ehng x, vy, z

P h €hn g2.2) khéngith\fim1 igi[ichinhxacBag c&c ph<€hng p
pho©n ¢t hntgn,g mrilg@dogin L Yamg phE€hnhptop p&ELha g
phap giitichvi ¢ @& nbién kém theo.

Trongnghiéncu L Oy dng pheh@pqifir trhkeo ph<€hng
lp bi°n do PQx#ithdtday 119-04t)7ndih phiedmigy T r 2 &
¢ h[n Bp dng trongnghién cun & niy.
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Ph€hn g22wvi® @k nriéngcadongchiytrongkhuve ey,

s€ ' ‘& phan tich va @i tim nghi m  x §nch LcHg ¢ t LGEn shu dong cfy

t r c&a sakhu xoayg a rcaHy.
2.122C4cg d t hi Achopdhp _
Cacgil thiJT ap d ng cho qua trinh §i
+ Dong clfy  n "nh, liént c: Q = const
+ Quy lud phan b ap siitheo quy letth 'y t; o n h
+L ckhilatrnglc,chip | °n pchrek(ly@dhuyd ngcga

dongchly): Fx = gi
+Chlllng kh? n'gcom @const. Haydr /dt =0

chignd r-Stokeds Navi er
ph€hng StdbkkbsNawniCes

+MHicdh | L igk ng;r

+ Coi thanh pfin ma sat ic adongchyt | vict
2123Ph . ng tr-Siwmkec Navdeng chm™mt | Yng

nWgili ph€hng -Stokescho ddhg @lirong h th ng khdng gian
p 28 trén gtbddbingamg A Bag cachatibh@man

c€el’'€u t
chuyOr

bHKS, t2ch phOOn

tngs hhgga ph€hng tr3nh.
QUki n: td z =0 thiu, v, w = 0 va trén bthoang thi u = u

Vi
A
~HU M Qu A
N—dA=— ufp -u— =" U;— (2.3)
MOAT 7 R Ul T
ﬁ/wdA:uv—lé}‘A - UR IéA 8 vV— u—vftillkl Ta
A MY MOAnQH "y, YMTU 24

u AA
ﬁ/vu—dA:uw—
374 Blo A

X®t ph€ehng treéqadongchy phl®hn §d @d®nt L€

HU, M W W (26)
X p zd X B Z}
, W _ M Au WA u_3& JA O3 Al
Y = == 4+ = —'aé’— W
X A yp Az pATHy 2Ac om



Al

v ~JU A
Y - A v— wW— 27
Aq;d " 2| (2.7)

Thay(2.6) va (2.7) vao(2.5) c6

v Eda+ witda =u, “dﬁ —df

A MY N X H
A
TIPS P LTI T
HXA &o A ”‘
Y ﬁ/wdA+ V\ﬁEdA :un_Ql udF— Al u+—|%1u A (2.8)
T ALY XX M, X p
pu " » A
dA=—" ullA -u— 29
[V on= e e
Thay(2.9) vao(2.8) co:
ﬁ/—dA+ wﬁ—dA =y, ¥ 4 Wrag (2.10)
XU X,
lpp  _1 p _1H
~ FPJA = = 7
T rx/pﬁﬁ\ " (2.11)
Ap| cbQmtb & #h theo cong trt:
P=fpdA (2.12)
A

C4c tth phan Q) ng s bQmHukh i chil |, ng nghién cu  ‘lc€ x &kt L
theo | ¢ ma sat tréen@mHu(Tj) c akhichlllng nh<€ sau:

e L,
7 t dA -—X A
En& :
T~ uT
i t dA —i G 2.13
1yt 19
1M _u vy _TH_

t dA =— A A —R=
,Irm Xz ﬂj X 10 x| JA‘
trongiddhgcliwylchiu t heo g&€ehng x s
ty, =,& 0= « t.(ngsd# ph&8p theo ph<€ehng
z=0 . 3 ( ngswHiti/p)
z=y IE
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T. céac gia fr(2.3), (2.10), (2.11) va (2.13), tich phanp h ©h n gNavier 3 n h
StokesviJ} theokhdng giarchuywt  ngn h€ s a u:

£+—uﬁ,l2.dA -un—qi uﬁ—Au HdA 1P
TR XU X M, XT

(2.14)

_lap‘Tx xy I-'I[xz 01 n éA A

r¢ M XU xu_ cal X
212. 4 T2 ch ph OMavigrBtokesnhgo tmr_3onch nhd y trong
b  ng

T céacglthi/ptrén apdngchop h €hn gla8)s 3 n¥tc ra L€

1p 1 WYy 1a H S A
ﬁJdA— IffA TR & (2.15)

Nghiéncu ¢ h aghtpr & ° n Rag:l 8Oyt (B15) co:

p‘~2 1 rrlzx \ tQ_
B A2dA+ = % Hﬁ%A 5ZA

g, ETR

v Bk G (40 glen

WX caC r= r
. 1 t
Y Au*+ ®)dA F —=A
f( ) ;PR (2.16)
trong L-:

tzx=tri+tygng
Ch' xét khuyEh tan ri, nén gia frtgng® 0,n h @y s®con H:

tox=tri=rbu?

viblah s khphtanti t heo ph®Hmg d, ng ch
LY co:

fu’+ ’)dA = \&A

A

fp+ s)dA =zA

t, = Wivizlahs Ltk tr@ngtifinh * gt nth
ma sat, adong clfy t4 mHucdbnghién cu[1]
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Thay vao(2.16)c - p htddhn g
(a, - %A 1+.zc,og C
r

Ratgn ph€ehng tr3nh nh€e sau:

aa.\V? 0
Aee——*2z. 5, (2.17)
¢ 9 +
V. i Co: HRag S tich phan
Xét (2.17) t4 2 mHucdu (1-1) va (22) ¢ a dong chy  tcrvéesalkhu xoay

can€eniy,ph€hng Wim3 mhet Is au

aa V7> 0 RV 2
Alﬁ*'zcl 936‘2 jgi’%fz Zi'cz (2-18)

tr ong lag:H s sacha , nyl g c-Jhlkr®t mgua trinh
dongfrimthh(via, = a );
Ai: Di' n tich ntbedb | t@rd);
Zi: , gau frngtam nrbecb | t@n);
Ph<€hn gli8)daxichphdanca p he€hng {StokesiheNapihe&hn
chuyw g ¢ a dong chy, ph€hnwhinr? nhghnih id bfo toan
n g rg€adong chy. Cach s vathdongskh/phtanti  ° M th théng
qua cac hs th c nghim.
P h €hn g1 %8nshd, n gW 12 n baukhu xody can & nHYy trén
k °nh _lLt8nyRag b mtbcdungang il k8.
213Ph_ _ngctrBdhh x8c LMNOnh chi Zu d"i Kkhu x
213.1 C8c gidi thi At c¢_ bdn
M ts gilthi/fap dngchop h €hng t r hqtlongx & enlydhiQu€
daikhu xoay can & nHy:
+Chlng kh?t n'g, ciu@n  ngliénc;
+Dongclfy' n ‘nth t hdfry L
+C§db L't r §h g ’IcEhan tich theo tinh Bhtrung binht L, sauy:
Uhy (L@t c€ ngé ntngé)
+Nghiéncu cho k=ogbB dEs8yY 8. i =
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213. 2 Ph_ _ng tr3nh x8c LMNnh chi Zu d"i
Chuy rdgcgacHil nglubntha m« ki tidankagvQn £ n gng,l €

"iv idongcy t r oangytnn@bch _.tcr @ eHy (1-1 ) /h mHicdusau

n < niy (2-2), dhy[n h *my€ thanh pn | c ma sat ca dong chy va s

xao tr n ¢ adong chy 2 phatrong khu xoay @ _rc&Hy. Nghiéncuv igil thi/}

dong clyy trongkhuxody ¢a _rc ey coi chup  ngg achHll ng trthg thai

t h a ydfnlt mHucdbtr @ sang ntiecdbsau khu xoay. i trthg thai n “nh trong

dongch | €Xemxéth €hng t Radgn hn fonpgho théM | g ¢ adong

ch[y t mHvcdb(1-1) sang ribecb(2-2), thwhi ntd s 1| Hinh 23 vaHinh 24.

N66@ng naéng

Hinh 23S _Qdbngtiavantcat ot Hinh24S_ Qplth ©n t 2 c h
cva andy s apdranl ntngng _tracnligy n_

Gitnthl n £ ngpi d2@tbch | tc va®au khu xodka DE |, tiéu hao
ntngngha® ©méfbi2tnthdidongcly, gminthiig ch vat n thil
dc 'lh nh€ sau:

DE =hy M (2.19

Cacgiafrt ntnd "E€x8bd Bh€e sau:

+T nthiligech (h)L & ¢ oloUthnthBim r n g, tiig t. Do dong
chly t r oangly ad®bcbm rngdnt AilUh A, ° hgértb | o ting
binh c6 dhg logarit, dong cfy  tthi/nhm r ng £ngda  h h @ da dong cfy
khu xody (0 < x < Lr/2J]1], nWkn§ ciih ¢ia trf n thii ¢ ¢ b trung binh cho
toan khu xoaynghién cull « dsngvdh t ¢ trung binh gia 2 nteds Wihan tich
f nthelt h e mh dig ¢ a cong thc Boorda-Canot

TntHigcbL®e x8®d Bh€e sau:

2
a A, ov?
hC: | —1 Pl t (2.20)
(; Az —129



+T nthiid ¢ “lhg@hg) L ‘& x § cnhtlh e o p h ©h rfrgg atdéng n h

C |

LQuvatinhv i, d cth yl ctrung bintcd dhgtuyhtinht r ong khdc xo 8y

L g n,ghign)cu trongtrthg thai dong cfy r i thanh nhamT n thEld ¢
Lhg ¢exah Bhe sau:

_Q
hy = 7L (2.21)

tb

Thay(2.20), (221) va(219v " 0 ph €24 cét r 2 n h

DE % i @‘/tf) Q?

222
: A, 92—9 KZL ( )

DE (1 A/A,)(Vi/29)

Y L= (2.23)
(Q/K,)
trong L - :
hw! =, sl dong cfy trung binhgia2 nmtbcdh tcr € 7 sy n €
_Yity,
h =21 Jr
tb 2

Vi, Kmlavdhfc v ©  M?! d ngrtrung Enh gih 28rttcdbtinh theo b.

Ko =AL /Ry
A, G va Rp 1a di n tich ntbedy h s Chezy va ban kinh tly | ¢ tinh theo
gia tr hu.

DE | " ti°u_ aondyg( mcpwhgnennéh€ s au:
a aV? 06 & aVv?
DE =, +— 6 Yee—+" (2.24)

¢ 2 ¢ 29

Cong th ¢ (2.23) la cong thc ly thuy} x § cnhdhiQu dait mrucdb1-1 L
mHbcdb2-2 ¢ adong clfy, ph ‘€ h n g naythiff kfhd a trén dongchly " n "nh
t haydfnll &s dngl " m ° d\khghsén cu chiQ dai khu xody ca .rc€
nhly.

Trong th ¢ ] c6 = nhiQu cac yu £ t § cn glWhinh thanh nén cil dai
khu xody ca . rceMy ,Holl t qua trinh dong tia F va khuh tan ban khong gian
‘“trénmaikénh¥ . Tr ong_ cl -x &cehglait thnthild ¢ ° lhgxod
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T ngWdghat @Hinmgh € L't r EngelbQmi L' & yongchy, nén
c6 thAtoilathanh pfin | cmasatléndong €, nh€ngllcé € tmt€erng
khwh tan ri trong long dh va lmHumai d ¢ kénh
Béendh h L -, ccohaitlyc (22 L ‘& vl t r @ ki g dohg chy
“n 'nth, nhiveinkpl I r, €khgxodg an & niylas bi/h “ilm r ng
L, t ng t vQdong clfy, nén cong thc (2.23) sScho gia trrill n so yith ¢ v]chiQu
dai khu xody ca ,re®HYy. Vivdy, x § cnh ¢hiu dai ¢ a khu xody thifn pHi b
sungcac h s theo nghién cu th ¢ nghi m.
2. 2 " @thuydl t € hvamo hinh hoa
2.2.1 LT thuyAt vZ ph©n t2ch tho nguy®°n
2.2.1.1 Tho nguy®°n cva mit Lui Il 1 ng
Phan tich th nguyén lamt  p h ©h n § qupihng tpvbh gQid Iy bag
c § ¢ Img nk cac tham s 'Wgi[m S | “@g cac bih c6 lién quanPhan tich th
nguyén Eih u ich trong thc nghi m mé hinh vi n6é cungkp m t ch dh vQcac yu
t nh “mM¢@htachin "n @ °~ dnghién cu[5][22].
Bing2lCactltonguy °dm c¢c_ b

TT n al @g nhn v| Th nguyén (H MLTq)
1 Kh'i ~ hge kg M
2 ChiQu dai m L
3 Th i gian s T
4 Nhit L °C q

HFuhl c¢c&8c ph€tbiffy ‘Lp® & pg trpnly phan tich thnguyén
| © ph<€eHmagy | pehiggph ( fnyva kythay] Pit a Butkingham. Trong
nghiéncu' L ©y ,_ ngdong ldythuyl Pigca Bu c k i Viplgah ticimcadAy
t nh "My "il° hg@ghién cu.
2.2.1.2 AcvevauBuekiPigham
Ly thuy/T Pi(P) L ‘& hiwi 1as | “@g nhom khéng thn g u y Wkn§ ctih L
mtvbh Qhagings bihn(mt | ,L nht é)L it Ir'sBg cac th nguyén
c hinb d Ybigd thicac bin k (vid n h ©dai, th i gianvakhi ° h €d9).
Ph€hng tr3nhhwimeb€nbam: Pi
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F(P1, P2 éRnk=0 (2.25
Theo ly thuy} Pi ¢ a Buckingham, p ‘€ h réth (225 L ‘& bi/h " ilth'nh
miquanhnh€ sau:

Po=Y R £ R (2.26)
Ph€h fnig (226l ‘& s d n g Wphan &ch v’ L&nh g&csc yu { [nh
h @ g/hLyl * hg@n nghiéncu " nglthich'radge HL t r_@nugfn thu
thdp trong nghién_cu th ¢ nghi m mé Bnh vd IT.
2.2.2 C8c Lui cvmglhi Yhucelo v~ r a
Cacyp t lién quanfn h " mg@i Lot hmidinhg ¢a r©cay chia
thanh nhém dli' u Flvaovadliu Flra.C&d liuny ‘lc®hin nh€ sau:
+D liu f© v~ o Y “hg@B En ¢ Qlkhid ‘lce t h elthil L
nghimg m:Cacthéngsc * ng t r 3'mbxX qua méh €o hshu@lc . rce€
trece v’ .s@y. n€
+D liu FL r a sdudond. cfy tcrvdEsakhu xody chiQu daikhu
X004y cun ¢ an & nHy.

B! ng 22 Tho nguyén va cac théng Xthvy Ixc t Wvao

TT Thong S Ky hi u| Th nguyén
| |n4 " h @fulao

1| Chirng L8y k°nh b [L]

2 |H s maidc m -

3 | L €u’ ng déng chy Q [L3TY

4 | Vchtcdongchy tcr @ eHy Vi1 [LTY

5| n saudongcfy tcn€nhy Y1 [L]

6 |Kh'i °~hg@®éngca .rc€ r [ML 3]

7 | Giafctrng ~ hgr € g [LTZ

8|n nht njlcgca e H [ML 1T
I [ n4 °h @Fulta

9 | n, sau dong cfy saukhu xoay can & nhy Vi [L]

10| ChiQu daikhu xoay can & nHy Lr [L]
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223Hi Mn t_1ng t ng tx v~ chuxn t ng tx

A A A A

2.2.3.1 HiMn t_1ng t__ng t¥x

Haihin "nggi |~  t(®kmgditg) |~ khitHnctn€og
cahin "hggaycots uy Hr at rl€hig °tgkia khi d a vao mt phép
bi/h "iL drh " o &, khingbiéncwvQlHo t r @§n gg htclg a cong
trinh, thif k/jchjttb cacthifb ( ot o, m8y i b a’yng d antr®yn® hinh
thinghim t €h[A)lg t

nWxkay d ng congthcthyl ct ph€hng p hclgth nguye@mn t 2
t ‘@gt €hnlg- g vai ntgr .t roonkgh nxitSrct @l m gil t hge
dxwd n” o L -

Trong c¢ch h ¢ chblt |, ng n-i chung, th,
t €hng t[1][5ch bl n

+ T_ _ng t:x Khdinhmth>hé nh v~ nguyhhcmXu

t€ehng . ng t | v_.i nhau theo m t ti °u
+ T. _ng t:x MTe€mmg htc vQ chuyWn L, ng c,
h3nh v" nguy°n mXu. Hay n-i c¢c8ch kh8c Kk
Li Wm t<€hng . nongouiy°an miXuhs3cnh VAP | € ng t €
+ T _ng tx:LiTetppngxt hEca | ¢ t8&c d, n
mXu nh3m LTm blfo t -th | nb€ginhaumt_ &3 clgc
T€hng t. L, ng | ¢ h ¢ ReymbWdksWyL/]Bs c

02 gn8ytk€ ¢ s d,ng LW x©y d. ng m: hs3n
2.2.3.2 &ng dAng LMNnh luost t__ng tx cho
Trong k thud “tnb x@y d ng méd hinh thi cac thdng &hodng th nguyén
ph[i  ° & B0 toan gi a md hinh vaaguyén hinh, cac théngs ~ y  cB & ng lam
tieu chuqr WWKay d ng mé hinh.
M ts tiéuchidqr ‘Lc@Whi nn h sau:
a. Tiéu chun Reynolds
S Reynolds la thong sph  bi/n nhd trong nghién cu dong cliy ¢ ath y
lchc, m! h3shnygseheygndl dgépgnlyg€cho d, ng c -
dong clfy trong ng,dongchy t r ong k&3§c ddndnbao gamkhchuyw
Lngvivdhfcln(nh€ m8y _yadl5][22] u t h
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S Reynoldslats gi al cquantinhvalcnht , do b QUQdoBk v
chfiygactlng t r oaniptldch yiu.Khis Reynolds nh thi hi u_ ng
nh tla quan trng, khi § Reynolds_In thi hi u_ng quan tinh cliim €y} Cdc mé
h 3 n hc tH/}&/JIW € h nthgeo it Reynolds, thi'sReynolds ca mé hinh ph
bag s Reynolds ca nguyén .
Tiéu chu§r mé hinh Reynolds gamé hinhvanguy2 h3 nh | ngn t €h
trthg théi clfy - ¢ mo hinh va nguyén hinh ludrin trong khu vc cHy r i thanh
nham.
b. Tiéu chén Froude
S Froude la mttham s khong th nguyén quantmg trong nghién cu dong
chfy k ht! ngng$ m,ng ttordg®yd ng md hinh cho kénh hddng cliy qua
L t r ‘cmily, m&@h ng song tac,ohg vao v thWtau, thuyh  é\yQmhb
vdly,s Fr oulidénchot I gi al ¢ quan tinhva lc hip d, nénfn h * g€
catrnglc t 8gHllntrong md phng theatiéu chug Froudd1][5][22].
Th, ¢ tJ], m* h3®nh t€hng t theo s Frc

h3nh t8c L, ng c¢c,a d,ng chl[y h°, nh€e ct
phanl o4i tr4ng ths8i chl[yé do L- khi nghi?®°
Froude L€ ¢ d%ng | " m ch s° nghi°n c¢c. u L

thi JJt kJ] ci[ml8llt rnh th ¢ t]]
c. Tiéu chun Weber

Tham s khéngth nguy ° n | /hAi o ngsuca nc t@midys MWeber
tr thanh mttham S quanfrngkhix lycac ngdng | i °/hgiapdiaga L
dongcdl n g n h € [yg arhl rgkrong mang png va s hinh thanh bong
bong.Tiéu chu§r Weber la qui ldk thwhi n cac yu f ¢ a moé hinh & Iy d atrén
S Weber,lats gia cdhaigal cquantinhvalc ctOmig b

nW.Im blo dong cliy khéngchuln h " mg€asc ¢ tHngoains We
nh nhlicfnln hhn 5@ saoaty . octén nh nhiila 0,03m[69]. Trong
TCVN 8214:200mn%, sBlmg @ ®ynghim md hinh khéng nh
hhn 2, 0c3.4)f2] (gigntr nay co théap d ng trong mt s thi nghim hi n
t Ty, ¢ %ithinglom ttén mé hinh ph [mblfo khéngnhh hn 0 .i0 3 m L
v. i , d8u dong cfy.

-56-



2.3 Cachamtoanhcméf miquanh gi acacd li u
2.3.1 Mit sX thuost to&n hQi quy
Cacdhghamshiquilah ™ m f Wiénk}H i ulgi ahai bih X,
Y v. inhauM ts thud toanhi q udap dn@trongnghiénau nh€ sau:
a. HQ quytuy/ tinh
Ham R i quy tuyh tinh c6 éhg:
Y=aX+b (2.27)
tr onga Wlacacthong<fn  x @it tdbh pb s (xY).
b. HQ quy phi tuyn
-T€hng quan La th
Y=a+ax+ax+aux’+ é +x"a (2.29)
tr ong Lla; &é anlacac g s tinh toan
-T€hng quan |1y th
Y = ax (2.29)
trong L-s;tl@asml"_ achh”"m t€hng quan.
-H"m t<€ehng fudm mpohi tuy
Y =a . X' 4,.X)" + atX" (2.30)
C8§c h"m t€hng guah t o8y Uengpin@@n t 2 c h
MS Excel va IBM SPSS 2&5] khi X ly d Ii' u nghién cu.
2.3.2 Ti°u chuxn ki®m nghi Mm kAt qud t 2
a.HVWXt ng(Ryuan
Tronghiquy,h s t €hn gR2uiman tch<@®mcv, §fn L %ag c
cacd L o 8 nqunv i ¢ Wed lildth c.Giatr R2L&t i1 ch rariag nh ng
d L o §rnqunhhoantoanphipyvid lifu.Gi § tRRAJm_mgo i phdin
LJn 1 ¢- thW x[y ra khi m* h3nh ph% h' p
n<um ngang.
H ts€hnglL®@uanx8&c L nh nh€e sau:

Rzl S g 1
SSaf(v-v)

(2.31)



tr ong

+

+yi:
+ fi:

L -
+ SSes
+ SSot:

T
T

Gi § t

Cs8c
Cs§c

ng
ng

(e

gi
gi

b3 n

b3 n

h ph€hng L,
h ph€ehng L,

S a

S a

- E
i [
- 3
i |

ch
c h

trung b357ilx%aﬂ°c x§c L nt
i=l

§ t

§ tr’

r th ¢ Lo
t 2 nh

t 0o8n

Ct n vao phantich.dli’ u th ng ké, cho thy gia tr RZ2s€chom ¢ |
gi 8§ Bmb 23 sau[46]:
B ng23n8§nh aii¥_ mng uvpodalbin gi

TT H s R? Mc L8nh gi
1 0,80- 1,000 T€©hng Hijcacan 1
2 0,60- 0,799 T€hng qguan ¢
3 0,40- 0,599 T€hng quan t
4 0,20- 0,399 T€ehng Huan t
5 0,00- 0,199 T€hng Hghiga n

Trong pfn mQ@n MS Excel, IBM SPSS 264c chuis L ‘&
t € n g Blgkhidds REt@h hn .

chs RRC§c
b. Sai Xt _ _

sgiasliuthclo v~

h

Xgo L
Sai$ t ©hnig ~R#hhtheo't | phfn

m

t

e iy'f—f" 100(%)

2 nh

t o8n.

L'8nh

L8nfggi §

tr PBommc nhi °u

(2.32)

L' 8nh

Sai$ tuy t “itrung binheco giatrt 0 JJ:100, khi gia trsai $ nay cang

gn O t h?3

ph€hng [p®p Ehinh xdb Qthud t8&m. c ~

c. Sai XtuyM X trung binh (MA)
Sai s tuy t "itrung binh (Mean Absolute ErrorMAE) la ch' s trung binh

G a cac sai'strong mt td h p cacgia tr,
tuyt “igiad Lo§n

v

nheng

gtant €@gb thhh€ sau:
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MAE =141y, 4| 233)
Nz

MAE cang gn 0, thi mé hinh'h quy cangt t.
dSaixb®nh ph__ng trung b3nh (MSE)

Sais b3 nh ph€ehn Mednrsquargd erpo? MIE)[85] la m t
congg, d ¥ang L W tring birdb 38nHt rph €hsaig” ¢, a c8c

Th. ¢ tJ |7 MSE | u?tlmnkhad) lddoo g Xgi & hd P'n
gi 8 tr° th ¢ tJ] tYogn®&nts  sai bBlo§c MSIEDL
| € ng c,a m t ctomgg §c tre «© ' In@ mwdgnv0 c ng

n

1.0
MSE=—& (¥ -f)’ (2:34)
i=1
e. Sai Xchvt n (RMSE)
Sai s chuy (Root Mean Square ErreRMSE)85]1 ©  etthai ¢ dtrung

binhvQs khacbit b3 nh _@mb&tdhlgogm v~ ogtlan s&t th

RMSE:\/%é (y -f) (235

Giatr RMSEcanggn 0, p h €hqugcartgtt3 nh h
2.4 Ly thuy/}  cimvQmé hinhHc m8yngfigku nghi °no
2.4.1 Khéi quat bung
H ¢ m8&y (Machine Learitu mfn tb (Atificiah, t t d
Intelligencd L€ ¢ ph&t triwWn t. [Bh. Bigct M8p k=
l onh v, ¢ ¢c,a Khoa H ¢ M8y T2nh c¢c- kh[ n
vio m"™ khlng L,i h,i c¢c8c thudt to8n | dp
242n8nh gi 8 duv |i Mu cva n_ac nhdy v" s¥x
D, li us d ng cho gji phap Hc may ptii [mibfo t 2crdo valed mi
lién h v, i m, ctiéuphan tich Trong nghiéncu .rcefy cidbc tlr €ng h3 nh
n h € sélisaukhu xody chiudaic an @ niy c¢ - Juc&@yu fL[n h " hge
lQu c - ,¢l@whthal m«nkoc § a €hdy |i' o & dBeg cho qua trinh
h ¢ may.n WkiWh tra trong cac mo hinh ld may, €s d ngm tphfnc h dsli’ u
LVWKiwh | [chinh xac ca m6 hinh.
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https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Error_(statistics)
https://en.wikipedia.org/wiki/Randomness

Ctn veé o ngd #uphan tich trén, cac’sli’ u thu thp trén md hinh
valyt nghpldg mco (L, yi, yr, Q) la cac gia trl’, ¢ Idp, con (m, b) la théng s
¢. @ md hinh nghién @, m i md hinh nghién cu cé mt gia tr hinh h ¢ (m, b) riéng
Nghiéncu L ©$€xem xét s bi/h ~ ilcac théng's (Lr, Y1, Yr, Q) cho mi
t T n@h pthinghim.S Ifnlam thi nghim cang nh@ , ol hli’ lsphan tich mi
quan h gi a cac bih m c tiéu va bih d i u cang chbche.
Trong quan hham §, cac théng (L:, y1, ¥, Q) ¢6 mt quan h chHuichEnao
L - ,clatxdydn g ~¢netham s IWL[mblocacd liufivakhp o Nh€ng
th ct/jcotinhiQuyut t § cngl, ¢ | nbyh nibaethédng'squan sat trong
th c ] nén d JH’cac sai'sng nhién ki ¢ h g Qanay Jam Bhio cac thdng
s ¢ h[nbdbcact h pcacthéng'sc h[nEp h ©n t § n°, ng xohy@uagh t h €
mtgiatrhit n” o L - tréncdcgia tnay coé thing cac thd toan hi
g u Wphantichsh it ¢ acacthong'sn & rrly.
n Q nay cho thy,ph €hng p h 8han 6, HZ mayindeb H ¢ siu co
thWap d ng vao nghiénau K. t r €n g ¢ & 3 mEHy.h
243Ph©n t2ch gidi thuot AHXc M8yO0 trong
ApdngHc m8y trong Hpthemgyl € v b r ga8ngly, i €
Leméfblagmt quy tr3nh nh€ sau:
+ Bc€l.Phan tich bai toan tly | c cho hin "h € . einfy trén kénh
| tng httrng qua c¢ §c “mhd®ledr gongthe thrc hghitmo € e -
I'W. §nh “gous hogiaccyput thyl cvinhau. PRn  n " “yng duihg€
ph€hng ph§m(pkanhtichcanadrigith L « H - ¥ %hg ph<€hng
toanhc Whmo T (ApdnglythuytPica Bu c k iWplgahticmy. L
M hinh phan tich Hc may mé phn g nHink25 v, i ham s f la thud
t o § n \dpbkéAm tich ttong moé hinh ¥ may, tham's( a, b, c¢ddu | = ¢

I'fu vao, gia try la ham mc tiéu tinh toan.
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The«ng tin D+ liGu
Loaii nééuc nhaly
Lou l66ing (¥ /s)

Th«ng tin ®Cu vpo ~ Noa saau troduc noduc nhady (m)
Noé& roéng logng daén (m)
He& so& maui doéc 8Cu Vo
Soé Froude
No& nhaum logng daén ...

Th«ngsé Nod saau sau ndduc nhaly . 1
phen tYch thiGt kO Chieau dagi ndduc nhady y=flab,c, ...)

Déi balio fiod sadu ~ 8Cura

Sfin phEm vag chiedu dagi n6dlic nhady

Hinh 25S_ Qpbéantich ic may chodIliMi  t r @enlfy n _

+ Bc@.Xay d ng mé hinh thi nghm, th ¢ hi n thi nghim va thu tlep cac
d li ut md hinhthinghimvaly, X lyd i uthé vaxay dngtd h p théng s
IW.€a v~ o ~m! mBWharditicchD I uchiaralam21d: D, liumc
tiéu (théngscfnd L o § n ), li v lién guan (bih phan tich). D li u m c tiéu
cfn p h ©n , 85 sakkhulxcay()) vachiu d " ¢nHp(@).Bénd¢h h L -
cfncé1lbd lius dn gWkiwh “rth mé hinth ¢ may.

+ Bc8.V. i rHlnhiQu c& lo4 mod Fnh H ¢ m8y kh& nhau, €n x8& "ni
mo HBnh pish pyv i Hol Wih i a b'i togn nghién cu

+ Bc&l. KiWwh tra tinh toan db § o m! _ & dHy.tDung ©d |i u
kiwh "“th md hinnhc m§8 yay dng" t r Wil béo cac B qul tinh toan, so
sanh B} qul tinhtoanvik/fqu L ottthct] L 8&8nh gan®hishai s

V. i c& phanich trén, dav'o HL Whic a md Bnh H ¢ m8y, nghién cu
sEph©n t2chnglingndbhnHe " 8§ yngrig® nhi °n-omd tr on
nh ACHGynlyanyth phdn ckmaméblin h _fAgRgu nhi °no.
244M* h3nh hXc m8y ACOy quyAt LMNnho

COy quylJt ni'tnht rong nh_ng ph€hng phsgj
L€ ¢ s ongihhghghkP,thgphdn It2'chS x wWcaing., ng
qguy/t(nthenm h3nh d, Lo&8n) LW Li t_. c8c
c.a thlng s’ L- (biWu di, n tronfio).c8c nh

Thud tosn i quyca &WCSSsS d ngsais trung binhbinhp h €hn g
(MSE) LlWguy/ "nli tAch mt nGt AQuy/T "nld thanh hai naflddov © A nMt  quy
'n h ¢ i [38][61][77].
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https://en.wikipedia.org/wiki/Mean_squared_error
https://en.wikipedia.org/wiki/Mean_squared_error

NGt quyOt @Phh =>[Notgéc ]
Nh,nh cey T~ =>[Nhoh |

P
[N6tquyOt®phh| [Nt quyOt ®phh  ==[Nét ben trond

o> ot Wt >[NetauBtepgh

NG,

:> Inét ®Cu cugl
Hinh 26 S Qphan tich mbé hinh Cay Hinh 27 @ u trac thwt todn wa cay
quyXt Mt nHphan quyX [t nHphan

Xem xét mt iCay quy} niinh pham, thud t fu8ién €Eh n mt gia
tr va chia d Ii" u thanh haidp ficord.n i v. i m i td h p ficord, mé F#nh sEtinh
toangi§tr MSE riéng bit. i C ©sE¢éh nii ngh hgia tr cé KT qul la gia tr MSE
nh nhHiLWi/p t ¢ phanich[39][61][77]:

ming ga (yi - yR)2 (2.36)

TrongilamiatrthytvJd Lo 8&8n t r oryg lagidntging Rinh
cavingl & chnR

Cay quy} ‘ntinhphanlaminitchcé2pfn finh&nh, | go v~
| “@chotic[ cacbi/n t r omgg litur €
245M* h3¥*nh hXc m8y ARpng ng.,u nhi®°no

AR. ng ng&u nrhite nt dp AMOWY ouy W/ tn hlioQngh L -
aicaplL € ¢ t Yo ngXu nhi°n t. vi ¢ t&i <ch' n
v ch n ngXu tndhiirf nb,c 8c8dibjinjnt _trong tror

V., i m t ch c¢chJ] nh€e vdy,

coy1 coy2 coyn

AR. ng n gesuE mhhito°® K

qgull ch2nhhr8eh-&€nag - fn ()
khing thW ndm bdt N\%
hoUt L, ngoarrdoa cHuwdt Trung bxnh cfa c,c

du®o,n

tr¥%c qug§ ph. c¢c tYYp ¢, a mlﬂ h3nh

[20][39](61][77].
M6 hinh Hc m8yng A R

n nhi°na hhueh =~ ~
¥ .6 vt Hinh 28 @ u trdcmo hinhAiRpng ng u nhiérd

phapiiH c c6 giam sdt

-62-



Thud toan ¢a mé hinh_rng ngd nhién cé tivin6t'n h€ s au:
gx)=a & (x) (2.37)
i=1

trong L - :
fit x) | ° mig ahCayghy} cntidths i
ai: Tr ng s ¢ a mo hinhiCay trongrngd 4 a, 4

K: thud thwhi n trong(2.37) L & s d. ngr ng réiva co hiusid L o § n
tt, ¢ cailalfi‘h pcacmd hink
2.5 ngd ng quy ho‘ch th ¢ nghi mtrong nghiénc u  nc@hly
251C8c¢c Llcvdimm h3mrid mhdd oghii Zu ki Mn t _ 1
tr3nh thyxc tA

Nghién cu _rc8y trong phong thi nghim 1a vi ¢ xay d ng m t md hinh
thunh, tr°n L- Kkh®nm 6n2ighchiacséc hih *hgeva mi
t €hng .@uoadahin gme, t7T °ngdngbécphépth "iL t €HWg t
L €a &g @icnghikén cu trén moé hinh vao thi k/Jjcéng trinh thc v]

M6 hinh thi nghim x §nch LcHect t€ncchhinh ' nig o€
nhly, bao gm cactham'svdlyca m! heé nhe wEe2mt L

+ ‘lgtinh wachtlYng:kh'i °~ hg@éng, hs nht [nmbfogi a md hinh
va nguyén hinhnghién cum tlo4 chHll ngl ~ . cnV®s ¢ ¢ tQmidys [ri’blo
I, sau dong cfy t i thid  ( yem) @on@md hinh thi nghin, Lfm bfo Qi ki n
theo tiéu chifp Weber.

+ K2 cabhinh IEc: T | mHuedbngang, maide, vdliu | " m _k° nh
nhdmi@mH, ) , qu8 tr 3 chiyhs3ssmhu tcHdomgh trif@mbé (L
s t ‘©hnrgy gila md hinh va céng trinh tk ] Md hinh thi nghim dung kinh
hu ¢ h scnhamManningn=0XL(ap d ngchoh s mo hinhl L =20- 120),

t €hng LsEihangca bé tdng trong cong trinh thy](n = 0,05 + 0,@3).

K2 ¢ h cméhi@hlongs , h@gukinchkurng L8y k°nh b
( Qikinlodb [nh “mg€athanh bén, £ c tQmid H, Bgdén dong chy
trong md hinh thi nghin). V. i cac cdng trinmghién cu va thinghi m mé hinh
th ¢ /] cho thB} k 2 ¢ h ¢ ahi@ £©ng kénh hinh thant[m thi cho thi nghim mé

-63-



hinhla0 , 2 O GhWE m B{ngl.4,hét nh€ m! hncnaffhut h2 n
L'inNa$ncob=068m[7], Thu L'inHi Xu©n c- Khithw}kgmos mé) .
hinh thi nghim, 1 achn k 2 cckénh ph@hp v i HL Vihi v Qi kini thi
nghimga¢m ¢! ngfutmrid3dfttnlea vané) .

+  Fuikivh bién wa dong chy: L €u’ nlg€s @u, cvas @ u, ¢ nhg,
chi d dninmwhfc tr ungQb dcehx gecthéd't | ° dthg khdng
th nguyéntrén mé hinh nghién @. WHIm bjo nghitncutha m«n c8c t €
quan gi a moé hinh thi nghim va cong trinh thc t/] ch tiéu vQcfn L. 8pla §

Froude. Nérmd hinh thi nghim &fn [i bfo d[id i u vQs Froude trong p#n
vinghiéencu Nh &y v ¢b8 ct rl&n, gg <€£ch quy lut bi/h ~ iltrén mo thi
nghi mt ‘©h nwi cdng trinh trong thc t/]

+ C 8ctintwa dong 2 phdpha khiva,lng ) , cr§cHyr rviénd
(nh&@sHimt h nly ), éerhiencu ddh g 8 ct i €drydong
chl'y trén mo hinh.

+HngXvat | Bnigiafctng "hge(g)longldr (i = 0) ¢
tha m« n Qukisnc t 1@ kcdng trinh the v]

Trong nghiéncu” L ©O¥p h®n H 2t heil g _cHhym tohiQ
dctheolongdhda tr°n c8c [nu & -tar 3Pridac kl€kth clg |
nghim W tr€ng chilmhc dgEht heediy. s
252ni s ©u dsaukghuc lkdoy8y cva n_oac nhdy

Apdng ph €nhtrclgphane.B)ndacy/ut hh "M c h'xcmifp L €
d @ dg quan hhams:

f(yr, y, Q, Vi, V2, m,b, ag,, @y, , M g,Sx)=0 (2.39)

Trong pheB9 g quanFnrhhe s a u:

AV,=A YV, hayQ=AV
N°n ph€ehng’ ctgifnicaclyp fttmirfg h p, toed:
f(yr, y1, Vi, bmr, m, g,Sx)=0 (2.39)

Trong ph€ehng | t@&gbifhil tcid la9,cb n 3tls nguyén

c hfn@M,LvaT, khit &L’ hg&L ‘& b dj n theo céng thc s mi
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cacacthnguy ° fin (MABEC.T%. Trong S cac bih (Vi, yavar). Cac gia ir
trong hemxBENtLE39YNhe€ sau:

f(yr, b,m m, g,Sx)=0 (2.40)

P, =Viy2 Ry,

P, =T gL]” ME® "[Lg mMET°

P, =sMaL* 23T & M0

n" ng ntEth nguyén 2 Qco:

éc, =0 ¢ 0
| ~
1a+h -3¢ & & 1\@ :
-a =0 qQ ®
Ta co: P, =Yo
Y1

P, =Veyr tb Y P, =7 gL]* ME® “ig MLT°
T€ehngilit k€
{x=0 b =1 ¢ 6

Vd: P, _b
Y

P, =VEyp2 ¢
P, =g T g[L]” ME* " gL B " MLF °

Moo % 5§ s ey g o
n ng ntHlith nguyén,dgii  r'a L €

{a=1 b =1- ¢ 3 Vd: P, =

P, =m

P, =V>y> Fg

P, =8T* g[L]™ ME® " igr g MLF °
Py =M LS B8 iT 3 22 M0
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Vdy: P, =V;%.0

KJT qul” phan tich th nguyén theo har® * (2.40) co:
j(R B R P PJO

cay, b m gy

st —, A xo (2.41)
cVi Vi Viyol vz
trong L ®; = m_ 1
V.y.r Re
n©y | “nghrihBot@$ Reynoldsm® h 3’ thi ndghi@ v i dong

chly" khuvc b3 nh _pdneinan gm«nki i Re > Rgnnén b qualnh
h ‘&g ¢ a Reynatls

gy, _1
V?  Fr?

5

n©y | “nghxihBottas Fr oude &t
P h ‘©h n g(24)1tr3 tinahh

Ph€hng tr3nh phPRca2Bhckiheghndm It ®uy

Trong phan tich cho By, gia tr L, sau lién hip co lién quarv. ih s m
r ngmrtbccbva s Fr ou de @ Quanht €hn g Whiuna nn hté s a u:

m .
y Ya yl FLA x (2.42)
1

N/ m =0, b quatn thifithi quan h (2.42) con K " Yo = Y(Fr) L %an.dg v

1

cong th c ¢ aBelanger (1882). Cac nha khoach n hj@anR(alt9 6 8)rnj« m
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congthc Be | Amghiéhicu Ho kit cac nghiéncuv il § y “cnhamrthi
phlixemxét¢h s tnthll v~ L€©a v ' @ t ¢ samsgukhuXodyy t h
ca Ay . Phenadg)thni angheng. nh€ PfHmeerls5t 2 ch t
253Chi Zu d" i khu xo08y cva n_ac nhdy
Apdng ph<€hn g nhchQ dahdong 8fg khii xoay ca . rc ey
(2.23), cho thy giatr chiQud ~ i, c mH¥ph thu cvaocacyutf c hfnb nh€ s au:
f(Lr,y,y,.V,V,mr, ny,b,¢e (2.43
Dotha m«n Qdigne; al ip h€hn g ,d méd adgiatMy, Yava t
Vvt €hng L“€hs dngVelinhtoan, cacgidtdin t 2 ch,t(A hu vi
P) ‘ltt®ayBagtrs yi, y. Giati e | (nAmtuyt i) Lt r €nk§w v i § t T
Kw = f(R, n) = f(y, i, €).
Trong phehndgyt mgdin il clkdnch’ s n 19 10. Dung
ph€hng ph&p BudkR)ngviialmci(nL T4 flih @@y fntta Vb
[LTY, r [ML], y1 [L], ta c6 phih ham mi v, i 107 3 =7 LY ° hg@®hong th
nguyén.
f(Lry,,m,bmg,g =0 (2.49)
Theo ly thuy} Pi cé:
b(R B £ £ PP

Tinhcacgi®Pinh€ sau:

0 (2.45)

P, =VMy™ ®L,
P, =3 T gLl Mg® "[Lg MELT°
P, =M LA 3T & QT

n_ ng ntith nguyén 2 Qco:

éq, =0 & =0
im+n -3 * & .\q :
|l_m1 0 hl e
Ta co: P, =k
Y1

T€ehngacgafrPile t2nh nh€ sau:
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_Y P, =m m

P, ==L P, = £(Re)
Y VAN
b a.y. 1 e
P, =— Py :V_zl T:_z P, =—
yl 1 r.l yl

Do m6 hinh ludn tha  m «Qa ki ti Re> Ry, dong chy luén® trthg thai
chly r' i thanhhoan toamhamtrén ¢ mé hinh thi nghim va céng trinh thc t/] Bén
cth h finthdich yJudolH t r @phgéankitrang khu xody va scdydong
bQmKLE i khdng khi[32], nén gia {rPe, khongln h * i ¢ Ehiu  d - é iy, €
trong nghién cu c6 thAh qua vi ¢ phan tich cac gié tnay.

T h e ah N’BuckinghanP, p h &rih(R2g5) s£thanh:

baLr’L’m’b e

& —F— =0

le y1 y1 yl

, L 3

v M- g e (2.46)

Yo ¢ b Y1
Ph<€hn g246)t €m hvgicéc nghiéncu ¢ aRousevacgs . (1959),
Sarma va Newnham (1973), Hager W. vags (1990)[31][30]é
n"iv ikénh ch nhd vathanh ntib (h qua e}79], thim = Q thiquan h
(2.46) con M:
S Yy /v F) (247

1

n"iv. i kénh hinh thang can, thi c6 quan h

2M. +1 . m.y
Fr, = / L~ Fr M=—=
D1 M, +1 1 AN b

N h @y quan h (2.46) c6 thWiJ} thanh:

Lr _ 8 e
Ho g E (2.48)

rDl U

Y1 cY1 Y1
Ph€hn gl248)pkuh v im ts congthcth cnghimx § enhdhiQu
d”i,cmi® L «h€hng4agt3@thnmgh € n guciaHamed Azimi
vacngs (2018J35], ph€ t th@hnr Pl «acy/ut tacl, n g/h EhiQu
d i,cmi®nhhe ph@mct®.ch t
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254Cm yuppt h3nh th?2 nghi Mm

Ctntc ° n lythty]sayd ng md hinh Iy, mé hinh thi nghim céng
t r 3 ndiniy €s &u tlr'ch trilt%Trung tm Nghién cu Thy | ¢ thu c
Phong Thi nghim Tr n g Wi.Qu ¢ gia wQn, ng | ¢ h ¢ sdng bid, Vi n Khoa hc
Thy [ iVi tNam.
254. 1 MAc L2ch th?2 nghi Mm

+ Nghiéncuhin "n€  anfy s éuranlionglongdq | L ey tr
mHucdbngang hinh thang.

+ n & cabk théng'sg a n€ ¢ nHy trén cac mé hinh.

+ So sanh R qul' ' o & i i k/} qul tinh toan Bag cac cong the ly thuy'}
L« xm@y CH€ehng 2.

+S dngcacpfnmgnting k° (nh€e I BM SPSSW 26,
mo phng 9 bi/h “ilg acong thc ly thuy} t ©fgm gcacgiatrthc Lo, t
L - QxiHcac cong the ban thc nghi m, th ¢ nghi m_ ng d ng cho tinh toan ity

| ¢ cong trinh.
254. 2 C8c ph®p Lo Luc L_t1tc thyxc hi Mn
no | ingnWk §onhl |'Buddl € "o m! h3 nmgchd %ng

nhd,v i nngge dpbtran thanh mng (Hinh210) . L &g ° ¢ ©x 8icthed
cbng th ¢ Rehbock.

P Y T AT Y 1 P T g, M Y

Hinh29Maythvwy b3 n h ,i sGoni Hinh210M8ngyng_ v~ ®i
dong chy x 8§ ¢hht |ing | _
M vaWwi rcev’ o mainh210es dng ki nc Lo€ m
t r ongWbSon hl chiomc ©€t egptranthhnhym g tr on‘gng.m§ n g
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T L - dsngcongthc Re hWo&da hil | "Bmdordg€ly Li v~ o m?
thi nghi m (tMhi ngiati L ot f IPab.1)p h

no ciandlt Lae;S dng ki mc Lm€ thnh, may thy chif
Ni 04 v W oMl Aanb Lo @inh 29), Kl h pkiwhtralfa g . t thép.

n ochizZu dai khu xoay cu n cvan _ac nity: ChiQu daikhu xoayg a ,rc€
nfly | ° ph®p LBb kh mgbimtK€nhné nc lik@bit. L
ChiQu daikhu xoay can €& niytinht LWh t r ° n  ksunlhWwhc t aki@
X 0 8§ Mhk}thiackhux 0 8y q u anth®BkénvBKEh pvid li'u
L o " dig@Hb 6. trikhidong cliy qu I cu i ¢ Yanvd K thuc clakhu
xoday, co tguan sat thong qua bkhi chuywd g dhgvongcungtl 8y K nh n
en mtb | o¥" | iig@ong chy ng€c. Trong ph®K]thlo xoay™ vy, v
cunlavtr2 t2nh theo phejanng ph&8p trung b3n
254. 3 Cmnu tuvyuo th2 nghi Mm

+M t dpliran ntbebth cd n g * ¢t} kJbagthytinhhu ¢ h.

+ Kénh thy tinh c6 ntbecdbngang hinh thangvh s maid cm =1, chiu
rng L §y @k cacfnlab=0,55mvab=0,335cmmblo k2 ccmédt h€
h3nh t €hphighply€dannghién cu vacéng trinh thct/), chiQu daikénh
th, y tinhL = 4m.

+ Khuvclongdh hdthip ttb™ n 'nbmc €t ¢ hnd hiohwva LH
t rc@ acui,c acuis dng Qlkhiwvinang®m ¢ .cehdl €u v~ i t hay
phahp ¢ ho® ng§ p thitnghi@ khac nhau.

+Cacthifb L o, cm rcakhngchimc c®ll €u khimt h2 ng

) ) . Khu hai I16u fiea
Hoa n&oduc tonh8Ep trun M.ng kYnh thY nghiOm khie&n dogng cf

H Z nguon N ~
=~ Khu xoauly cuia Khu

noduc nhady P nééuc cga

tonh  yei
.
] e \%

=

\ 700 | [ Lo ] )\
L;

Hinh 211S_ Qnfillt cat dXc mo hinh thi ngvin

450
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50
I
50,

650
550

\\ : /" "\ : /
3\9 - -
i of y N y N
— S m=1 m=1

50

l 700 | 335 550
Hinh 212 Mt b" ng thit KA u mX  Hinh 213 C4c mit cat ngang long dn co

tran co @a hMsXmaidkcm=1

Hinh 214 Lap ‘Ittcanch h L Hinh 215Lap ‘It oplt WX va hoan
kénhdn dido L 8Ag p thiMh trén m6 hinhei b = 55cm

LA &P

Hinh 216 HMthxh g v Zu khi@ Hinh 217nop t W.nX va kénh
t hatymxd ach | op L hinh thang c6 b = 33,5cm
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2544n8nh gi 8 sai sX m! h23nh

Sai § th ¢ nghim mé hinh ¢ ly bao g m sai § trong ch]tt, xay d ng va
Lok Eliu. Fohitsaist r ong qu 8 dtlir i dolgqué trioh’i nthh
ca .mceHy. Cacsaisle phon t2ch v~° L&8nh gi § nhte€

+ Sai sXdo chA¥ o:

-Saistd m8&mgSdisk2chc t m&Enng°limén vrngthc
t/Jlc a m§ nng la BO@mm.

Saistd m&mg |IXxehd/800° 0,1%

- Sai $ mang kinhKénh e kinhc - rlng L8y |~ 0, 55cm v~
trinh gia congkénhk 2 n h  t h e o Xi thdi mghi mtv ii Saits ° 2ntmu

Sais§t €hnig nitl & € x '8t 2/335° 0,6%

-Sais Ldp FUM i :p fm ichJttb bragkinhhu ¢ h, " W2mns, ai s
kicht he&Qr ngdobhh nhdi 33, 5cmgyvisaEhlinngnrtd 0, 12 %. n
saudong cfy nh nhil 3 ¢ m_ rig €&hsn0@%

-Sai$ | nntH bl f'm i mdb pHi bao g m ch]ttb, xay dngva bb HE

L, Dw_|, bb
theo ch nganmylav—= 6 0HA2 072 ¢
@ ngangayO Ll L8 £ %
+ Sai sXdo thi/t bl
-SaisLo. cmec¥ag kim Lo | 0, 1mm;

-Sai s L o, cm rt ¥ag mia va may Nio4 la 0,21mm;

-Sais L o @duilka g .t ihé@la 0,5mm (1/2 kijag chia);

+ Sai sXtrong qua trinh thu thp du liMi thyc nghiMn

-Sais$t 2 nh  “ngBagcdngh cRehbockg ua  m'Snglg 1%; €

-Caotrinh mc _r©c&h nhHi30cm, sai’skholng 0,33%.

KA luan: Cac sai’'s ¢ a md hinh gii hth trong piim vi cac gia trcho phép
theoTCVN8214:2009M*  h 3 n@ ki b Wighién ¢ u thi nghi m.
2.5.4.5 niZu kiMn 8p dAng m! h3nh

Nghiéncuchodongchyh ,yutf tr nglc L - ng _whi, Qthay, c h
thWhi n qua s Froude, hay c6 thh6i s Froudeca m!: h3nh v° nguy?®
t nhau.Cacb d Ii unghiéncu QU [ bfos Frp1=4,0+9,0.
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Béndh h IQehjl, dongclfygia m? h3nh v~ ngthy °n h
hi nquatkhgthaicliy , QL in ~ g [nibB théng qua’sReynolds. Gi mé hinh
V' nguy frmblohréhg thai dify r i thanh hoan toan nham (Ehr' i~ khu
scdn b3nh P Reholdgrghién & cégiihtht 8 7 . 0/p 280.Q00
(Ph 1.c52)ln hRep= 5. 000810. 0QW,197%0 " ng Vin
n, nhamg¢a m! h3nh v ' Imnigauyhk, ntd&m dnhith
quacac nghién e vQLH t r €n g cofindhn hing€hi y/ut L, nham long &
( Ch€eh@hger2n,gné Binphsd ngkinhhu c¢ch t€hng L<€hng khi
nguyén hinh Bag bé thig v it | md hinht | =20+ 120.
VQInh "t nht ,Hotihh el | ng va sc ¢ t Huggoamecac thi
nghim [thblfo , Baudongcfyy O3cmvachiurng L § ybhO20cm d
2.6 Ph€ehng ‘pivB» Ilystia nghi
2.6.1 C8c ttnyaguhtpPp2ngdhi Mm m* h3nh
T phantichmiquangia cic tl §n glggah rcalybagly
thuy/} hamPi, chothyy ¢ § ¢ hg@nthuthd” m ichbthinghim nh€ sau:
B! ng 24 Cac théng XL ov ¢ trén md hinh thi nghin ot ly

TT Thong S Ky hi u nhn Ghi chd

1 |L€u’ ng déng chy Q m/s no tr°nngn
2 |n, sOu,ct mc@Ey Y1 m no tr°n m
3 | n, sau sau khu xoay Vi m no tr°n m
4 | ChiQu dai khu xoay L m no tr°n m

Xétth cnghimy/ut toanpfn2mcecmylut [n h * ig@i s thi nghim
t"i thivd pH[i th ¢ hi n1a 2"[3]. Trong nghién.cu’ L' @ cac chuithinghim Tce
I 1at h p¢acacthdng's Q, v, y2va L.
N h ©d & thi nghim fithiwl ¢n th ¢ hinla: N = 2 = 16 thi nghim.
Xay d ng Kch bn v ithéng § Lfu vao thinghimy i 14cH | Engt ROEM3/s
L/h 0,04 n¥/s. Mich | €ng kH n@ch]l, sdu dong cfy y2t hday E €hng
I €hahgtb4 Fn. T ng ¢ ng c645t T n@h pthinghimkhit h pyimec .rce€
hdl edmifd Qiki nd I uthinghims d ngtrong nghién cu th ¢ nghi m).
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2.6.2 Ph_, _ ng ph8put h2hompg MivMmhiwu t h?2 ngh
2.6.2.1 Ph__ng ph8p th2 nghi Mm

+ Ph€ehngchpm Slg@phanhyidli | ‘@gt | nenh& (Q =
2011 / $h)nh bhii (Q = 40 I/s) chy  q dbdranka phanchia 4chp | €ng | €
(cib | €engpHarechiada t r t ‘Mg | n@fidiva nh nhiic a dong chy qua
I'dp tran, phan chia § ¢ ng rpe LWEmbfochoS Fr o u d @enHy K& n
choc § ¢’ ng Irp@ & nHy n "nh).

+M,i “thghethinghim Tc&h h "  nh t.lte o Chdchyn e
quap Lt r@ehphnlc . rc@l eWbl rcaly long d trén kénh i
cb ngang h?3 ndpmtidhga nlgéng Stbb®°lo®t "thghed .rce
nlly" ch©n c!nogthtit hapm € L. eIl €bra2 Uh3t rng
h pn & nHytronglong kénh¥( p h*€hn g chi hI8MO© 1t dh "nchadottan:
bRag phai cleh hdbtth rc@yt dotrénlong & khi Hdthebm ¢ el @u

+ Himaythu chf,cantfa g v “nhom&c Liotd v t r Fbmal thu
chuifr (hinh 221), Mmc Mo L8y Xk hrfmhd t ha'rcg ,t rl>adptt th® m t
tran (kMthtramc rc€t mhap LIt Fu'mi). L

+Mt nigF® MI Agtttng¢u Ll fullLMI ‘Ahnptl mii t h®p
vaiovtich Lo (h3nh 2. 20isvd ngIaythd pinhSked L - n
i"u.Kihpd lfumctivtr2 m8§yg LBy k° nlhWwhv L\dkéch o L
'nh sBumc rc€vitr2 [notbcdbMIEDOUst Bh L(inh€© h3nh 2
valby gia tr trung binhtWx § ¢cn hl shu dong ofy (K/F quf L achitifmts
t Tn@hp ‘lc@whi ntdPh | c5.1).

+ X &bhchiudaikhuxodyBn g .ch€h®p, cL®Wil kkh® kh
nghim. fun t i ° nhvxrBbeb Fl rceHy (Hinh2.24), vt r2 n'ng x §c
thuch [ i do v tri bablfu khu xodyd xacl'n h, s ‘ahuv vit- r RLkhl xoay
trénthanh WTi/Jp t he o, Hg utarn€©msgs't khakh W xHL8ih bOMH
khu xWk8yenhWtrikif t h¥c Kk h ubBlxéo §&3nh W(Hirth 2.83). d
D%%n g, ct it @S\®@ Qi daikhu xoayKlinh 2.24).
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ac b ng

9] MIA vai kénh c6 b = 55cm
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Hinh 224n o 4u Hai khu xoayva
nacnidy
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