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1.T2nh c¢cblp thi/JJt ¢, a LQ t~"i ludn 8§&n

T. khi xublt hi n LtJn nm°yn rvkhfingdg uan
cht'rong ph8t triWn kinh tJ, xd{ Hhriong
quon & écN c8&8c _ng d_ng c. a khaithAcqu §
m é L€ ¢ tiJjn h"nh nhanh hhn, khitdi JJjt k
nhs ph8t triWnnc8m ngyhilnccviu tvQnh
phong ph% v”™ La dUng | °n r blt Ln®inQu.
hfmh,y i BEnH, Shn La, S° ,Sam,\é&hdny
c8§c hfm L€ ng bn geé@mhlL lou Hfg wWaam, Y/
(1979,LF o n §19831990, nYo v®t L[o Ph(BBZ Vi nt
1993, x©y d. ndQulng RNE2002,cPAQGOThan C a
(19961 997), c¢clfng biWn Dung Qublt, n° L~
(1989), L"0 ©u tfQulLhg K| xOyg( &0 0tHTu
c_u h, c¢c.u nYn “<€lhga 8Bhnagy Tc § cT Cvy,, KTh
| thi°n hoB& thonghblymnh, ng €u vi
trong ctng nghi  p Hrreo,nghil omhl %i ch-qa"’
| € ng n’ ngo"i _ng d,ng trongicong kh?
XxX©y d. ng ¢c8c c¢ctng tr®nh ngfm quon s,
t Yo m8i dDoc LltHac Ituny® c8c clng tr3nh q
trong LiQu ki n L a h3nh ,kh-cké&tnd, n
ph€ehng tii mbltchh%n _ chJ n°n s d,ng n
quan tr  ng, blo LTm L€ ¢ ti/ln L, v~

Doenhhiugqu Ldv L HIEv's thuchl itrongvi cttbra&e| chon
thu ¢ bag &c thit b khoan, nénth g " g d’itrong| k h o a’'rc_ ng €
d ngr ng ki nhitl Wih§v. LHl & Ti/p theoladth g " ng®td t r uang L



~ng d ng ph bi/htrong h mén bling, A mn ‘nlh . iy i qui mo | n.
Hintd, trong & h th ng g ttnh® na&@mich' L @b ph<€hng
ph8p #nh tegn thiif k/Jkhis d n g " ng®div'| “@gn td trung.

Ngaynayng€ i ta c¢- thW ti/n HW7mhg nh,
nghint bin tr° 1 °n LW ph8 v_. vg d§ahl € hru
c- kh i 1€ ng |I.n L« giwup d ch chuy
nh€eng L ng th i ¢clng phli ttng di n
ch©on tfng vXn c¢c.,n | . n I "m tkng chi P

th ¢ n@hd tmh Lc hiclh« tdh ", HL€amg Xbhng c
L ¢c- thw L€ ¢ c¢cli thi ' n b33ng ph€ehng
n" ph3ng th<€ ng€el®ycnhhiWQu Ir, mgtv" " ¢
nhi Qu so v, (4L] #m" yTrrconag nt-r € ng h’ p
m t€ nghRAhg ¢c- thW c¢c- c8c L€ ng vi Qr

nhbltl € _maghdhg | ° m t tblm vdt | iCas n
t2nh to8n cho thbly L"i v,i c¢c8c hout
c- thw thay L i htoHcv l( tnyayh HihdfJm, o "V~ @

s©u ¢, a v, n v™ phYm vi L8 ving cf¥fi
L d"y nh€e tvHOFckEt:- bu” ng t huTwnhién, tr c
| € ng n° ph3ng ¢ thw L€ ¢ thay t hJ

v.i n- 17 c8&8bole rkthomn mAmd rong c¥%
g>i | " 1 _ 1 ngC8cY hdu ntghn pnhghA hi g whidly Wv .  n”
cacl € ngu™nhg nhi Qu h" ng L€ ¢ ,s t al, uyg,

k°nh, nm hloaHicnghW | 1'€vpgnnhn” crom3mc §c

trong c¥%nlyg§ mn't b€Nng t §ch ra dkhoant heo
vadi chuyWn vulng g-c¢ Vv, i mHt ph3ng |
Trénhinh0.dm* t [ s, ph§8 v _ dlbitdp I 'r8g bl3Vn gn

c§c | € ng n’ trong c8c |, kK hoatngs onc
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n" (m: choen tfng,)v¥ngn pthi§€vng thH Jp Y
ch®ng 1 °n nhau | " m cho Lblt L§9b Hphs§
th In® nddmph3Ing d¥%ng ph& v_. v° d ch
re ¢ s d,.ng | fn Lfu tirdomg qu&°mnrXh
m t Ldp L§ tUi khu Ii°n h” p [66h,y Li°
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Hinh0.1.Ph§8 vn v" dMfNch chuy®mpdlAantg L§ |
C& nghién cum i nhil «dh' ratinh€u "tg & " hg& d U phfng
I" ttb ras-ng n phapg truyr  t r H 8 & nd’n phpg €suy gim chdn
h hsong dol “@g n henh tr hay h s tdbdfn s ng_ ng sl theo khdng
c&chga “hg@ d Y mphlgngnh h h n ndnar, [69. V3vdy, khin | @g
ndUmphfn gl B’ & boha nt mgpEnEh h  hd v wQ
'lHo  h tkhofng & h X ray thil c€KJT qu th ¢ Y]l«ch rarag, vim ¢
I Udpv LH §theoyéufuv Qi Hi trekhin hail khoan gn nhaythw

t2chpF§h,,ys€thg\/§Ilfhn Tuy nhi°n ¢ hd pldyJpn gn a

m i chnghli€n ¢ u _ ng Ld_Qug krhinnn n/<din gt

m3n L nh he€e ng, c.n quy dlYupdt?3 nlgd pv ¥vn

nhi Qu vbln LQ ch€a L€ ¢ nghi®°n ¢ u LE&
Ng'ynay,v. is ph&trivd ‘v kkc , cdng ngh khoann”™  m&dho

ph® khoan vic& ° lhggeénh khéc nhauc - L' J) 500 mm ¥ chiQu sau

khoanlén L/ hangt r £ @& Clnh v vdy vi ¢ ttb & | khoan chén thuc



s& n Mbnhtibhmt ~ hg@ d Y phyng I khdng kh k h igin

Xu h€, ng chung trong | ognh v, ¢ nghi
thj gi.i ng"y nay | " vi ¢ ho"n thi n
€u qu§ tr 3 anh\elsdotrénxiwibttnghiérCdu quylud ph§v
' §d’a ~hg@ d U phfn gW'in ¢ hngsi ng hi uqutrong & QI |
ki nthicongcaVitNam!| m tnhi my c- nh d3 thi}, ¢ T ngh@ khoa
hcthetinv™ clihgdd "LW t §c tagfi Ng H iotamand ™ n
t hi Mnotgh8wnnt §da 1ng drYmpdh Ango.
2M, ¢ L2ch nghi°n ¢c.u c¢c,a ludn 8n
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| € ng n° ph3ng.
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6 . Cg8c Li Wm m,_ i c.a ludn 8n
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hdn theo I T thuy/Jt th_,y L., ng | c h c

-Thi Jjtacqgludyp | udt ¢.hac3 ngghmg m € ng n’
d9ng ph3ing) v.i c¢c8c LiQu ki n n" tre

v’ h_u hyn.

-n8§nh gi &8 [nh h€e ng Al aQkinm dli g
LJn MnnVnn
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Cg8c kJJt qul nghi°n ¢c_u c¢c,a | udn
nghi°n ¢c_u khoa h ¢ tr€ ¢ L- vQ noOn

b tr2 1€ ng n° v° gilm kh' i 1€ ng
l udn ph§ h_,y, Ldp nv_  dYbkyslpddid®anmg | e

d9ng mm3Img | (€ Bsoggsongh ' dp il T s€ quy/Jt L
Ldp v. v° hi u qul c¢c,a ctng t&c n" r

KJt qul nghd¥mg cl umct " it hIW u t ham
nghitrmng t2nhlLi@®8nkhitWn/hORdgccamom hi
h. c¢chiJJu n° ph,c v, x©y d ng c8d ,ctn
khai th&8c m ... v.,i c¢c8c LiQu ki n n’
ph, v° n° trong mti tr<€ ng h_u hUn.

8.Cblu tr ¥céanc, a | udn
Ludn 8o gpmfn5mhebfig,v™ phfn kJt |
M LFfu

Ch€ehnfTgng. quan vQ c!mgit §itEh nlgs n t

Ch€ehng 2. N g H itheyf vQtS&c din gc heekg a i trong
mii tr<€ ng Lblt L§

ChehnXgyd3 .ng m* h3*nh v™ ch€hng tr?3nl
phg8 h,y c¢c.a | € ng n° dUng ph3ng

Ch€erMngNghi°n ¢c.u th, ¢ nghi m

Ch €renRhan tichcacq uy phavditbit v TQELX lhithngg ph §
t2nh to8n 8p d_, ng
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Ch€ehng 1
T°NG QUAN Vs CDNG TCC MDI MCRh TR®NGC

1.1.T3nh h3nh nghi®°n ¢ 4 ° n€ ¢ ngo i
1.1.1Nghi °n ¢ _u |IT ludn chung vQ t&c d

T. £t mo62BJJn 1875 r blt nhi QabamMegrin,n g h i
Beli dor , Lebren, Mi nhi kke L« LnOn x u bl
vubngn - n c¢_ toid p.arwbol€a ra c8c c8ch t2
giai LoY9Yn n"y c¢c- rbltrahc®ohnk88cnghind
t 8§ c df(nh(§l.MnPhorolov Borexkov... ) [47], [4]], [55], [62).

Vo Lfu thJ] k17 L« bdt Lfu xublt
L ng n° trogglbBitiLE§r¥ c8&c ph€ehng pl
L " nh 1€ ng n°. Tuy nhi®°n v3 t2nh ch
qus8 tr3nh n’ n°n LJ/jn nay vXn che€a c¢:
c8§ch L nh I € ng ho " ntechmmghnvQ s, h3r

MHc d% ¢c8c nghi°n c¢. u kht'!ng L<€a
nhemg<€ i ctho whm®p s d,ng r. ng r«i p

|l € ng n°. H" ng |l o4t c8§c cti.ngt htJf 3kn h X
( nh€e c oraM.MB BHorolay Karchepski; ULangdors, X.D Osnolvin;
M.P. Bradski; A.Ph. Xukhane; V.| Terentey . . . ) cho r Jng, n

| € ng rblt nh, ti°u hao v o vi ¢ phtg
khdc ph_occ hhoHengl Ic qus8n t2nh ¢, a thyV
b, L§ b°n tr 2N §35t[IOVALL [43 [44], p16],,.[58], [62],
[63], [68].
Vi ¢ nghi°n ¢c_u bln chblt vdt |1 «c.
ra c8c cl!ng th_ ¢ t2nh to8a h€ ng say
H ang Nghi®°n ¢ u s, DbiJfJjn d4ng c. a
to8§n qusg§ tr3nh truyQn nktng | € ng v’



tr3nh ph8 hu . Theo h+¥€, ng nPokrovdky; Wn h
A.N. Khanukaewa Ph.I Kucherie,...[64],[68. H€, nghi °m” y}c_ @ €
Li Wm mt t[ L€ ¢ ttehhmh Léch h'o¢ nph§ mu

H ang Qoi Lblt I8 gi ng nh€ m t m?j
ch u n®n v~ nghi °n ¢_. u s, pho©n b’ n
n"y Li WO.EW&ovk "c L€ ¢ m t s nh” khoa
guan LiWm n"y v~ gi gphipkhagsl].t o8n b Jlng

H andi 3JIn h"nh ¢c8c nghi°n ¢c_u th, c
s ph8&8 n° hoHc c&¢ iguwi§cl umbth ht*m hcc sraqlt
nghi m tr°nngmti °hn® nch ut htrhé nc mmig hhi 3 nrh  t
| € ng n° nh, holghintmgc lue’ tnlg dinaqbhi
mYch Li n.

Cho L AmM ntatyXng c¢_ se& | Inbichimgtiyorgt v Z
c8c mtilmttr Ly8ng . _ng LXi ho"n thi Mn.
dAng v o thyxyc tiKn c¢ctn tiAp tAc nghi
1.1.2Nghi °n ¢c. u x8c L nh c¢c8c thlng s’

a) Moc Li ti°u tXn thuXc nY

Ch®™ ti°u thu ccimv, L€qausndhidnm a gl
n", b8&n k2nh phddh'h_tyi.® LChtohdJjm mayl €
guan Li Wm[2:h bl n sau

-Ch= ti°u thmuXkci @ny ttuhce f12q2iah phKu |

+ Ch" ti°u@®hu  c n° ving

= Q kgt 1.1
K, f(n)v\f,g (1.1)
trongQiLkh i 1€ ng thu ¢ n" (kg);

wil€ ng ¢cln ngdn nhblt t. t©m n’
+ Ch' ti°ugikhil @ bhi dm:



g, =0,33K_, kg/m? (1.2)
-Ch = tthiuiX¥c t heo quan Li®m phXA thuic
Li Zu ki Mn nY,[21i Zu ki Mn LNa c¢hmt
Ctng th_ c¢ covaliBcNngh gKQutcyiaMoxkva

o 2[5
0

q=0,13g,4/f (0,6 +3,3.10d d 3%5 6 K kg/m? (1.3)
¢l =

trongiKh= i | € ng rTinfhigl c_ca nlgbltl blt§ ,L §
Protodyakonoyd,i k2 ch the ¢ tLgEng. b3infb ¢ Bong,
L€ ng k2nh c.a | € ng n’ ) thHik 2bcin gt hiee
c.a c,c L8 Kdibs ythuyfm, Lm;ji nktng | €
vQ chblt n° chuXn.

b) Nghi°n cou vZ L_Knhplabdp oganl a

n©y | thlng s c¢ch blfn LW t2nh tc¢
kholng c8ch gi_ a hai | khoanc v 't kW¢
chia | "m hai nh- m ch b[n:

-Coi 1€ ng n° d°i khi nvipb&8ph§i ht
t2nh L i x__nmg tirl ct h u yn/pytXaddvxkimp, Kedat,Y n g
Pakrovxkkyv ™ nhi Qu t 8c gi [ kh8c L« Le€a ra
| " thudn v,i b&n k2nh 1€ ng n° v° ph

chung[12], [64], [65], [66], [67]:
R, =k.3Q (1.4)
tr ongRITb&§n k2nh vi%ng Qikik id, n® mg,t fwm)
kih s° ph, thu,c v o LHc tr€eng phs
L cahblt kh&c nhau th3 tr° s bi/ln L i
Clng theo gDasovlil«i Wn€an rya clng th_ ¢
cln ngkhn mhbitm, t - h Hlg g m3 n



1C

Dtn
r .k

d"tcd

w, =53 K, d,

,m (1.5)

tr on gKyith- : s  K=1t11,An1&,t €hng _ ng trong LE
nwo, n_t NT v. i€ ng k2 mM dmlmdkth ola n,c hn
n"T/m% rgi mdt L, cT/asklitht €8, ¢ hiuykWn[ Lnt ng

n’ c. a. chblt n’
1.1.3.Nghi °n MnnwW nwmnQ

KhiMpnnVntnhay L i, s€&€ |li°n quan L/n
chiQu d"i v° b° tr2 1, khoan v~ | " m
X%c b  c, [8dB.TchmyWmJ/ gi.i c8c nh”" kh
t8c khoan n° L« d"nh nkAtQuh'cp ngl tIrP
th ¢ nghi m v™ L€ ¢ chia |I"m 2 nh-m

Nhém 17 Nghiéncou qulowruoltmt L8 b’ ' ng nY

nghi °n cou theo nh-m n"y gQm c - :

-Nghi°n ¢c_u c8c quy | uld® @h®nnd’ | a
nh” nghi°n c¢c_u tYi Nga,hiM:t, |Tdmp, yc 8mci
bs§o h " m | € kyck _ t h®tctbhea n-. C8c ph

d. ng LW nghi®°n ¢c_u Ldp v_ Lblt L8 g n
| € ng fE.c s ublt

Ph€hng ph8&8p x@c cs uddlh nbvShah nag vk°o L |
L' n_ t nGT, t2nh chblt ¢c.a thu ¢ n°~ v~

Ph€hng ph8p nktng | € ng x8ac ahblt kh
c.a Nga v™ M: cho r3ng hi u qul Ldp
ntng | €rogQn v o mitenhr €hblg mbi £ §€
do, trong L- nhbin mlnh wvai tr ,  r blt
gi 8ncla@alMblt IL§. C8c LHc tr€ng n"y c¢
tre ¢, v3 vdy c¢- | i nhblt | °~ s d,n
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ph&p ntng |1 € ng x8c su@t LW mt t[ ¢tF

-Nghi°n ¢ _u mtil@guamusghc_ gisaa n v
khoamMNhn Qg ¢¥id nh kh olututoy, ¢.K. Rypav, BM N .
Bronnhiovl « d a tr°n c¢c8c s~ |i u phon t?2
LW thiJt | dp c8c quy tludt quhs[ nc & whH n
s’ k h §4d,155,150, [57], 58, [62].

Nhém2i Nghitncou c¢c8c gi d | ph8p Li Zu khi
vn Lmt L8 b ng nY m3n. C8c h_ang ngt

~

-ni Qu khiwn ¢c€ ng L,, th i gian t
| € ng Ldp v.. niWn h3nh c_, @ [hemg K.
Khatruc, A.N.Khankaev[12], [21], [52], [55], [67], [68].

-ni Qu khi Wn th!'!ng qualG&yhady LIp hi€hnhg
thay L i L€ ¢ ¢€ ng L, Ldp v._ Lblt L
MnnVntnh3 ph[i ttngg chKhgthiMmimWrhnu ‘ga an’
LoYn Lfu tEtng mUnh, sau L-. giITm dfn

-ni Qu khi Wn &rgg It WNigihgo°asmn cmKutumy a B
cho thbly L€ ng tht§8inigdmrc hvOni tLIF@ gn oc Fkn2 n
v trong m i lo4i 1BBLIMEbs® thbltt Hie
v b8&8n k2nh v¥%ng Ldp v, t33ng khdhng
gi.a c8c ‘v Ilikhewamg kh&8§ng thlng qua
Ldp v, Lblt L§ L€ ¢ LiQu ch' nh thtng
[53], [54], [56][63].

-ni Qu khi Wn b3ng s d, ng ph€hng ph
thtng s~ th i gian vi sai v~° sh LY v
cao hi MngVviwc_ tatkng hi u qul kinh t/]

ni Qu khi Wn b3ung thhaayy LUFti <U'H oQ@un ok ik
clng s€ | " mMpmiWnpme€ ng LJ/n
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1.14Nghi °n ¢c_.u _ng d_ng ntng | €l nghn’
he d§lt L§

N m3n L nh h€ ng L€ ¢ Li°n X' ¢l
c.a thJ k° XXkhoan nhe nhy” rBgkrolkiiyyM.A h € G

Lavrentieva, B.N. KutuzovélL€ ng n’

nhi Qu c¢c8ch: trong c¢c8c |, khoan (khi
khai th8c m, . thi°né), trong c8c L
m€ehng dé&n, Hiteptcr ong c8c bu ng | . n (kh

. n v 53 p66],[57]U[59]g[$0], [61].

Huong cdan tdp trung

N4 > ni > II > Hi
ayL€ ng n° tdp trung

Huong vang can tap trung

Hinh1.l. BX tr2 c¢8c | _1ng nY khi nY
He dgch chuyWn Lblt L8 ¢c- thw I~ m
rYch) hoHc nhi Qu ph2a (L0 ao h™).
tr€ ng h p n"y L€ ¢ tiJJnm h"nh b3ung
khi Wn vi sai v thw d.agllaQb3kh n ¢
ChuyWn L, ng c¢c,a c¢c8c s[n phXm c_ a
theo c%¥ng m t h€e ng. C8c nghi®°n c¢_u
| € ng n° ph3ng d ch chuyWn L nh h+e€e r
LfFu th, d&fhi tn °Infrt Y9 Chi nh8&8nh Siber
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LienX6. Theo quan LiWm n° m3n L nh he€e i
n" vXn t°n t4i m t phfn L&8ng kW LBblt
v3 vdy cfn b° tr2 c8&cv'l €& 'ngl n’ nhbite ol
trung Lblt L8 theo h€e ng thi/JJt kJ. Ci

chuywn Lblt L§ dinhldHmhd3. nh€ m! t [

Hinh1.2. L tc LQ pHBIN bX thuXc n

P
/'ﬁ'

/ A 0w

y

Hinhl3. S LQ ph-ncg L§[69}’ng | 1 ng
NJu bQ mHt Ltblt d& oagfan Hghgh WUng t %y
kinh( c hi Qu_lae” mye nt hay L" i d ¢, tLlhWot ic hn
vi ¢ t2nh to8&ngng¥€ ithtahsé& ¢hisa IpeF!
th3ng vulng ghimld ,i phEnnghni (8§ b’
clng L€ ¢ chia th“ngh bcencg pvh fin pch-F nc hi
| € ng n’
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Hinh14. B-c Lmt LS§ LMNnh h[6%ng b’ ng
KJt qul nghiA°Chermigowkylt« al®a ra L€ c

th ¢ t2nh to8&n c8§c thing s~ | € ng n’
| € ng n° thaynh®RMf pHKEnhg cth@&hyngn L nh
Ls§, v, i ghil[[ u hgulR c. /e ngmRhg, & " mht

t hay thJ n[69,[70. nThr€ nnhtahu ¢ tJ, gi [ L’
chinhxacv® hi  u qlu€ rghaRhmg tl ul n ¢ a o€ hngn
n'kh&c c¢c- tr ng ,| € uyg nthéhknng LIWekbdlgn g i
bi "t n"y trdrglbe8cgua@® nh t o§n
1.2.T3nh h®nhnghiencu tr oeg n<E€

Vi t Nam vi ¢ ng d,ng nkng | € 7
d. ng ph” bi/Jln tr gqmug cnmihQugltchnthn gv,, c hi
d . ng v° LHc bi t |'" ng"nh khai th§gc
ch¥%ng ta L« ph83Llvhlt hl'&1 gb nrgk nt ttnrgi ~ tu§ cr
v’ o h th  ng khai th8c, LYng b, thi
d4ng c'ng nghmdm L n@mlHES mg M3n bu

khoan |~ m’t hm3 i bt~ dABYSET4n[8, [16]517, [21].

H



‘\\ {/"’ .
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J_;;— : 7 7
a . : K y -
a =7 N /]
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N \ ! GE L ANEY
\T\l/\, R ¥ F = L Y -
» A 7 ' T =

Ly
an blt  Lv8Qaiplaay b) nblt LS8phihay vQ I

Hinh15. NY m3n LMNnh h_ang

C8&c nghi°n ¢c.u _ng d,_ng n =~ ne€e c
mHt nh€e s° 1€ ng c¢ctng tr3nh v' s |
C8§c Lhn v ', c¢ch quan, nh” tr<€ ng nghi
H i K:n tméddt VH § Kama h ¢ v~ Cing n
Vi ' n Khoa h” ¢ C!nginnagh chNt, rHljgéanh'ic r
s ., Vi n K: thudt®° nGCt! ndgo bnihnihQu Tnugyu yn°hn
nh” khoa h ¢ chuy®°n s©u vQ n° =~ n¥€
hdn c¢chJj v~ s’ | € ng cl'ng tr3nh nghi?®
ra  hfu khWNbpe &S hl tvn cv n.g hti °LInHicc  tuh Y,

khtn vQ nhi Qu mHt v° th ¢ tJ] L« c¢h.
chung cfn Lfu t<€ nghi°n ¢c_.u s©u v~ r
Trong nyBJvecnghéncu t h engk]th @ prt trivd v°
honthinll thuyin nhan_ngdnghiuqut r o Qgki niVi t Nam, c6
thW. ‘& chiaran h€ s au:
- Nghién ou pr8 L8 b’ n g 1 ng nYd"i trong I¢ khoan khi thi cong &c
cong ttnh trén Mt Mt nh_  ougdng caoiiqd nY, ho " n t hi N
t htng s X k h8tad ongdng cdhgmghnipvinsai v nghién ou
L Zu khigh qu8 tren hopknimt 8 0 h e g nghigc c8& t& gif Nh V£ n
B&ch, Lé Quang Ang, H SoGiao,Bui Xuan NamPHm Vi mVH Tr  ng
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Hung,L °© VL WM, TruQuang Hipé [3], [6], [11], [13], [26], [27], [28],
[34].

C8c c¢clng tr3nh nNthm°hO&9M ncg hit°hnW c
tr€n¥dHig him alch btti Jn h” " nh nghi®°n ¢ u
n® m3n tYi m, n o ,N&¢PlgNR MV 1R, a tMd
kJt qul nghi°n ¢c_u vQ s, [nh h€ ng
cho©on tfng khi n’ m3n tr°n c8c c¢clng t

- Nghién ou prg L'§ b’ n g 1 g nYd"i trong ¢ khoankhi thi cong cong
tr’nhngm, nh_ oogahgcaoligd nY, ho”"n t hi Mn ¢
k hoan nYYo bighmyisanv nghién ou Zi khiéh qutr3n hop in
Int § Theoh &g ri'y ¢ nh-m nghién cu ¢ a H ¢ vi nK: thud quan s
g° m c § cNguy® QuangiTiungNguy . n nTrhrdgnThda g, n
Nh €813 €ao Chu Quangy 1 Tr ' nlg® HV HJné ;hldm nghién
c.u nYia h'iao M g hblittc8cVeygi Tr  ng H¥%ng,
Ca n H¥, [16], [18], [19], [20], [29], [30], [32], [33].

C8c c¢ctng tr3nh nghi°nbmc 1WL8O, LUIMW:
nghi °nt gcluygdBLn( Bir mim gongbimyy. ng L §f u, C
s ¢c'ng tr3nh nghi°n ¢ u |IT thuy/t
h€ ng c¢c.,a chiQu d"i t€hng L T.L® ng
20111Jn 2108e&Vygi Tr° nlg« HEangc 8&8c clng tr 3
chi Qu s©u ,mg.him3n ch’up xI§Tc klh'orftn'gs wEie@®N ¢
phg&p b" th? pcg§d Iltkhitmsige€hmg ciMigmtrr 3
2012 nh-m ng®chiogmETu wWe Thdng | " m cl
b” kJt qul nghi°n ¢c.u vQ , 10ndg, tgoc &
ti°u kinh tJ k: thudt nh€e h' s’ s ¢
khoan bi°n LW I 49 v/t |lomg tli<€ung hBfr

- Nghién ou nYnen Mlh amgbn g tngnYtoptrungTheo h€, n
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nayc- c& t& gif Nh V £ n&hBNguyn n i g[2], T6].

-Nghiénou VZt&cd\n g Ecovahyd oi aeb n g 1ngnyd'iv’
| tngnYtoptrungThe o h€c a§c ntNguy nigaoaThnh, Nguyn
VeEniWnnhlCi, L° VimTinhgThg , Td n..[E2, Th
[24].

M t s c¢cing tr3nh mNdm 20 0d,t & Eti ig° N
n“m Tr ng Thdihgivi M.hA Belki/jt qul ng
vQ s. I'nh h€ ng c.a chiQu d” mnph& ng
L8 d€ Nhne t©t§c gi m "W Tgpdmhg LThidgng, T

nghi °n ¢_. u s, |l an truyQn c¢c,a s-ng n’
v.i ch€e ng ngdi c¢clng trs3nh
-Nghi °n cou ong dAng | _1ng nY .phAn

Theo he ag8ao $Nsgcuyginf Thanh Tu©fB, Nh,
-Nghi °n cou ong dAng mit sX m! h3n
nY m3n trong khaidxt K®EnmWnhiVvnnhiv®n c
dAng AmYeo k€ md -m yghWi° nh’ to wihdpjtan n
c8c tB% gAUO©n Nam, Nguy.  n oM ncg ;vin hn
KTQSg” m c&cVit 8k ngiTlubln, n" " m Tr  ng Thd
Nh- m tBucXugniNam Nguy, n Ho " ng, LTr fn
nghi°n ¢ u m <t s~ m: h3nh tr2 tu nt
khai th8cnghiéncl i8¢ hi ARmdt to8&n t i <€u
m3n, c¢c8c nghi°n ¢  uT€Q Vehfr tnth&as ¥am g
congtrinhng hi ° n xa bt pGE€hng phH8pchs&nhlgh§
kit hi ctng . T8 PdhiUmF Mebn H, a, Nguy, n
clng tr3nh nghi°n ¢c.u vQ x8c L nh ¢!
hi u qul n° m3n, gilm thinguit°&c cl un

thi n c¢c8c thtng s n° m3n khi s d_
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h€ ng c¢c.,a L, kh:- n" L/Jn MnonVnn. ..

-Nghi °n cou Li Zu khi ©On dglun& ot rh3g) n gLl
conhdbm€&c MH. [ VEn BS8ch, n"nTf ng thehg, QWY Wrl,r ° r
Hi J] [Le[3], [5], [14], [16], [23], [25], [31].

VinnVnlm' pt&lcT NNh. [ VE R «Bh§ ot | dp quy |
c. hyt d atrinh GotenAngrhe@®@hnlgW m! t[ quy | u
Ldp v. b3ng n° m3n Bh¥Shldi VEn 0Qbly W
nghi°n ¢c_u m i quan h’ gi_.a c¢c8c thn
h€ ng ¢c,a th"nh phfn ¢ hdt Lblt L§ L
trong dnOys [cnh uxyudblt tTr&enngmml Tr ndi Thdr
Tr  ng HiJJu L« ¢+ c¢c8c c¢citng tr3nh nghi
phg h,y LBblt L§ c,a | € ng n~ d’"i, ngh
Fnh h€ ng c.,a chiQu d%ng| ehBmghWvign 71
[14].

Trong clng t8c n’ m3n phg8 L§, sln
vi ¢ s d,ng | € ng aoh, ppnAangl vXn" cmh
LW ph8& v_. v° d c¢ch ¢ huyhWwnL5lhiBhl1.10), 8§ nt he
m3n tYo bi°n nhJun thinbh7gn’t hind Tt ingo L el

khaihnhhsgc i §c &b iMhiRim | oUi

Hinh1l6. NY m3n tuo mlt nh'En € bi
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tr°n c¥ng m t mHt ph3ng LW ph8 h_y
Xu ' ng cho©n n¥%i m” khtng c¢cfn thil/]t b’
T8c Nppi FVekn B8&ch L« gi.i thi u, LOQ
ph3ngc8¢nh, khogagfsonbasobW ph§ v
h€© ng Lblt L§ LMAKnNhIphYm vi thilJt kI (

Hinh1.9. S LQ L§ bady nkdhA[Bloa¢Y | _ 1 ng
1-Cit thu2fh@®VYt2ch DRAmMG Ighi2ain % h?

Khi n° m3n bu ng Lblt LS L€ ¢ ving
rhi 19 h° n" ki Tmomigblnhl nghli & ng
v.i mHt ph3ng 1€ ng thu c¢c. Khi thay
c.a | € ng thu ¢ th3 c¢- thw EUYt Khe cn
| € ng thu ¢ ph3ng th3 h° s° t8&c d_n

bu“ng v3 khi L- to"n b, kh i n” <chu
phfn nh, thwWw t2ch ° 2 LFfFu | € ng thu
nhau | . n vQ gradient t c¢c L, | " m phgt

L ng t nh tiJjn th” nh DbiJn ddng dTo
ph3ng c- nNhi Qu <©u Li Wm vQ kh[ nktng
trung c.a L ng g8y, vwW cthba tlfn qgt Hed
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| € ng 1€ ng n° ph3ng t<€hng L i nh, ,
nhi Qu so v, i bQ d"y c¢c.,a |, p Lblt L& c
phXm n° v° Lblt L8 chuyWn dnghn s.&€ Khoil
tblt c[ c¢c8c phfn t° Lblt L8 (tr. m t
chuyWn L, ng v,i t°c¢c L, nh€© nhau vQ h
t2ch Lblt L8 trong su t qu8 tr3nh chu
tr€eic B8kK[.[

T8c Lgi VEn H¥»ng, LlL«® cn3 nch8 cChnugnhgi ° n
hi " n tr€ ngcnhRmngesa rma” c®3nclbW bh n
theo y3u <cfu
1.3.8c vbln LQ t“n t4Yi Kkhi nghi®°n ¢ u
L blt L §

-H th ng ch s° IT thuy/jt vQ t§&gc L
Lblt L8 t<€hng L i ho ' n thyphln. @fudp nhi
trung V. | “@gn d'iph§L§ c nquiludphghy HL8d.a " hg& phing
vicn ¢ hQ&h m tc&h saueb v to'ndin.

-Ch€ghin°n ¢ u m t qod8rinhhinh thidnh, phétitann v
tr€ ng ntwag Hic€mmugyt n'ludt Edp V€ bHtnnl
L€hénh th” nh t. nh-m | €um¥ymnf r dn i ms

ph3ng
-Ch€a c¢- s, ph©n t2ch, so s8nh to”
n~ c¢ch blfn | 7° tdp Mmomumgkhid ci® vl nphh 3nl

thu ¢ n’

1.4Nh_ng vbln LQ ludn 8n c¢cfn tdp trung
Tr°n ch s phpobB8tttchWk/]Jnhhng, k]t

L"i v,i ¢cl'ng t8&8c n m3n v~ xem x®t |

n" m3n hi n nay, ludn 8n s& tdp trur
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-Nghi °tbht/tu @ dpg nihighthan® ngnh- m | €
n’ d”"i song song gfn nhau;

-Nghi°n ¢c.u [nh h€ ngi/Jmha hiAdAl d4"
val JiMn n Vnn

-Nghi °quy_ luudt theovkhtpmyd §E&myg
ntdp trpumdngd” i,

-Nghi °n cphu€HnQ@ xpuhb§tpz ¢ nthhu@ g® b 2 n h
ph, thu, ¢ v: o h3nh ddng | € ng n° v~
15KJJt lTudn ch€ehng 1

T. vi ct ng KT tnh Bnh nghién cutrong vV ngéi .e<€nhdn t hbl
th " ng ch s° | T thuy/jttr ovnQy tc8cc Lminig tnr
t€ehng L i ho"n thi n._ yluliy@hidtrangvi ¢
vil@gn diph§l§ cnquilid L dpl 8da ‘thgd d Un fngp h
v c h€aQcth® tecschlsauss v tondn. Hhn n_a, |1
clng ch€a thwW mt t[ Lfy L. bfln chbit
h c thtng th€ ng, v3 t2nh chblt mph c
c8§c t8c gil tg€ernyhhdnGal rna gnih[ nh ght- a dop
ctng th_ c, do L - trong nghi °n c¢c_. u n
th, ¢ nghi m LW ki Wm ch_ ngMHt8§ ck tk§]d, gd
t2nh qug§ tr3nh n° chblt n° xTy ra v,
ve t xa nhhQmu LHKnNn L&, v3 vdy cho L J
n“o LW Lo LUYc c8c thing s s-ng n° t
gi i quy/Jt vbn LQ t°n tUi L« phon t
c_ u |I'T thuy/Jt v, ih8p nh” tw'gnt b Jbnrgg Ipih €
trong L- I Bly th  nghi " m th, c¢c tJ] |7 t
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Ch€ehng 2
NGHI aN C ULICFHUBTVJTCCD NG Ci CH
C. AN TRONG MDI TRh NG nrT n¢C
21.LT t hppbaw/Jt L blt phsetnmgnngp h § p

211n nh ludt bl[o tphB8LblKNndg§l €IMg kphi€hn
n"nh ludt bl[o pb&henenygi I26 680 €k b a L

dW+ dW =dA A (2.1)
tr ongWiLLE :ng nkmgibc L& h8&8 v. (ntengge 1c€ o
L&8Win, i ntng (nktng | € ng bi/ndAiYing
s gia ntng 1€ ng t. b°ndMigo igi Go cdh’
c, a mAkis tabgin ngo”"i c¢.a nktng | € ng d
(t€ehng t8§c v.,i mti tr<€ ng x©m th c,
L©y, qu8§ tr3*nh ph8 h_,y Lblt L§ X
Trong LiQu kidknm O©h!Ngotihe€rag- quBWt tL €

coi |7 LoYYn [B3hi t v° nh€e vdy
dW + dW =d4 (2.2)
N, i ntng to"n phfn c¢c_,a nhi t c¢c- t|
h OMg=W W, * Wl-@¥ng | € ngk gt agil_ & d§c nr

W-ntng | € ng bi/M]udUmigh "calmgim t th)
k™ m theo sdWphs§ We, yr nhg® | . ¢ | i°n kIt
| ¢ t8§c d_ng gi.pho©8ctngl¥® o bi Wu t
kholfng c8ch gi_.a c8&8c nguy°WLti .v Bi i\
thWw th ¢ ph, thu, c rblt yJu v~ 0o h3nh
l ¢ li°n kJt blo Y TmnhH€ bON khia tvdad
| “m ntng 1€ ng |li°n kJ/IW.tB@8y Hghi mnt
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nghi m cho ph®p LHt rafl6g:i [ thuy/jJt L’
dW =a,S (2.3)
tron§idi-:n t2ch bQ amFindim, L t&bnghl €h
c.a vdt li" " u L€ ¢ x8c L  nh b=3yng th, c
bi Jn dYdng L"n h¥i thWttethwhdnc-v, i hwWh
dw=qV, ° VitetyWkthZ ¢apitrsdi | € ng ph, thu,
ch h ¢ c¢c,a vdt i u vNh@yeslgy c. a tr Ur

dW, =a,S +qV (2.4)

MHt BEWMS®/Vib ~ bE®@yw-h3bng s ph_, thu
chblt vdt i uwW-shWw 2lchc klhit@Quw m" ; ph§
nhblt L nh. CdAf<€ccat hgoUklkaWk h'i oy
kkih® s° truyQn ntng | eWigtng t®UNRG In
Ph€hng tr3nh cu'didfeging nhdn L€ ¢ c¢-

kW,=a,S +qV \5;'/ I (2.5)

212Ph€hngph©heab " hdt L8 sau n’
H ph€ehng tr3nh mt t[ L prhtg, lvpd®Ehbp
tr3nh ph©n b" c¢c8c c_,c L& nv'h pke€tandgqQ

c,c L8 v,i ch" s[63:c.,a quy ludt phon
Ték1VV0=a18+qV+ b
{F;X) =1 -, (2.6)
1S_, a0
fv 7

Gi hiph€hnagrént r ahHn L€ c

KW, b w q
a=(—= + ) (2.7)
akV gky fékyz &,
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[, m
-[fE, +y;} v afx e

Ry=1 - (2.8)
trongeih-: s’ LHc tr€eng cho L, n t nT
L " nh b°i c¢cblu tYo ¢, a L€ ng ckom'gi tlh§

Trong c'ng th ¢ npHS, ted rh cckabltxi§kclQ%s
ntng | € ng biWu ki/Jn, ti°u hao nktng
d9ng L€ ¢ thW hf,ymvgmaCg€chRfRggss n
L " nh b3ung tt.h hc npghp@hnng t r 3 nh

e i B g
ROp)=1-e "' i 5234 (29)

Theo m ¢ th3Ldpltvhs8® chia th” nh hai
Ldp v. b3gmhl)h€ ngblg=ll®. kh- Ldp v.

Q

n"i v,i Lblt L§ WIE3dp v. b3nh the

lp m
(FE 4y o5 g
— \%
Po=1-€ v (2.10)

KIi hyg+a=b. H phelhnigWtx8c L nh c8c

(s b A

P(x)=1 -e (2.11)
Sau khi:bi/Jn L
/ m 1
| 1 = . 2.12
fE, + p+\Z vg )%Ln[l P(%)] (212
e, 1+ L
Vi Vi
E, 1 - 1
~ o1 vV, 'V,
KT hi=n[t -R(x)] & 07 D =
X, 1 1
E: 1 — —
V3 V3
E, 1 - 1
V, V
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Khi L- 10 gilfi L€ ¢ viJt d€e i dUur
a 1 V' V7® E. & V' V7’
follp 1V Y p L 2 A
Dla, 1 V;* V' ° DE, a V' V¥
a4 1 V4 ' V4 2 Ec4 a4 V4:L \/4-2
E. 1 & V° E. 1 V" g
,olBe Loa V1R, 1V g
1 2|7 K
DEC3 1 33 V32 DECS 1 \/31 as
Ec4 1 a, VA:Z Ec4 1 V4-l g,
n"i v,i Lblt B kh- b’ Ldp V.

NGRE S P
P(x)=1 -e o i 52,34 (2.13)

N- Lve' gt d<€ i dUng khS§c

1
Bty g (500 RO & 219
N/Jal« bi [Jtth3trl€ ic gi[i c¢c.a h  ph€eh
clng th ¢ slabHit&¥hhbdp v veci dUng:
1 1
a = Z'”(l RP(x)) agl’, i 1,2%3,4 (2.19)

N/Jjakhtng biJjt tr€ ¢ th3 h’' ph<€hng
m8y t2nh. Trong tth2w hl htnonSgs@adkn: ht-hau dt ,

P, =1 -6 (& 07 W (2.16)
L @C)&%; f = K ¥ 4,
V a,k gk
n"i v.,i Lblt L8 b Ldp v_cobéneg: t h€
sz) =1 _e'[(fEc ) X (217)

NJkT Wifa& =) nhdn L€ c
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P, =1 €% (2.18)
n"i v,i Lblt L8 kh- Ldp v._,[63%uy | uc
P, =1 -e /& w7 (2.19)

Vi ¢ d, b8 th" nh phfn c¢c. hdt L blt
hdt mang LHc tr €ng Ro§reRammiellt?], [40u[€2h t h e

9 =1 g (2.20)

tronByili-:I° ¢. hUttxegi-kk EAchhel@® ht. h{
s th, ¢ nghi m ph, thu,c v" o cHi ph:
sac- thw L€ ¢ g i | " ¢ch”™ ti°u Ldp v,
c8c ¢, c L§&§ c- k2ch th+€e ¢ nh,

P. &

: _—

=

0 Kich th?rdc cG hat x‘

Hinh21. Sx p RV 'tohuki2cc h t h_RosinRammlehv t x
Trong th, ¢ oY kthalt n8 ccg&c LI.m kih- n’
Ldp Vv, kh8c nhau RognmRammlek Q@ nghphfoy §
t h, cl2t./] n[W Kk h dcl i p¥m cc , daRo€iniRgmmlen) Goden
Andr ev thi/JJt | dp quy | udt phon Pphu c.
h" p v, i L G2 [2]§37n[45: n T)
o n
dx ¢
P(x)_a_c (221)
(;Xmax :

trongmibh- : s th, @hdghi§nmh MnxVki2nc lt _ tah @,
c.,Cc L8 bikédch&8the c¢c c,c | . n nhblt tr
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ba”

A

—

(§]

Ti 1é co hat
e

0 >
Kich thudc ¢ hat X,.. X

Hinh22.Quy | uot phoOn denXAndtep hu t t he
Ph€hng tr3nh n" yhhmkigxExmahi Py=1.Kht h ¢
m< 1 th3 Leyecg Wildwe dirlcsh gdmpeato ¢ - dUn
2vam> 1 t h3 L eue dHIEHgkB-hon'
22Ph€hng ph&8p x&8c L nh tr<€ ng ntng |
ntng | € ng truyQn th  ng
Theo | T thuy/Jt th,y Lmtig tir € rhg ckt
n®n ®p, t_ ¢ mdtg Lgu 8k hirmgn hl "cih tur ¢ §c
| € ng n° LHt trong mti tr€ ng LBblt L&
s€ nhdn L€té crodbth @hrn@n ntsGupla, (51
Hryy B5 0 fyp Y g 02
Mt M ru r
V3 miigt [ @t hightt n g]éncélnhrim—;rl\:{é.ni Qu ki’

bién:khit =0 thir =r, va u= U, do L -

ar, '8
U=Ue> § (2.23)
cr =
tronguibkdn t ¢ phfn t°  miirtamkE ngitd&in
ban kinhl €° n;givdn t ¢ phfn t  m!inich € sng

bdc h3nh ddng c¢c.a | € ng n° b=3ung 3,
v’ ph3ng.
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U vl
1
v=3
1 T
To
Hinh2.3.Qu i lusot ph©©n bX tXc Li chuy©n
v o h3nh dung | _1tng nY theo |1 t

Phon t2ch Q@B€hngrartmhg, t ¢ L, c¢
t. v, n  gifm dfn theo kholng c8ch.
hinhddng | @xemignhad):v i€ ng n° h3nh cfu (t
L. gi[m nhanh nhblt, ti/Jp LJn |~ | € 7

NJu coi mdt L, mti tr @23%qg:- |t hWhwvtin/
nh€ sau:

E _ar 8°

— =5 § 2.24

E, ¢ 2 R
trongBEehnd " mdng | € ng mtiihof€gng §

rt 2nh tv- t©% nbQ.TmHtc !In@24pg©yc d ng L €

th m i quan h° gi_.a s suy gilm nt
n" theo khol[ngh®dh t_. tOm n’
7o
Sl v=I
Ey | _
1 \\5__%‘ ~~~~~~~~
AN "Vzl
\\\\\ V= Y=
\\:\\\ v=2
V=3 T v=3
1 ) L-;
To
Hinh24. Quy luot ph®©n bX ntng | _1ng c
vio h3nh dtmgoll I nghwmyAt t hvy Li

(n_yng Zm®t hl®© hi Mn moc suy gidm nt
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t hm t ntng | _1ng nY, c,n L_yng n®t L
ntkng | _1tng cva.mi tr_yng Lmt L8§)

hu Lé Wan ph€hng ph8p n’y

Quy |l udt ph8&8t t&n nktng | € nlg€lmkg cr
theo kholng c¢c8ch ph, thu, ¢ v™0o h3nh

s, pho©n b mdt L, nktng | € ng n° khtr

tr, s€ suy gilm tuy/Jn t2nh theo khce
kholng c8ch ccongd e l2®irfgn ph€hng ph
m i ch's x@t" n/tnhblt ntng |1 € ng n° do
c.a | € ng n’

HUn ccha] ph€hng ph8&8p n~ vy

+ Ch€a x®t LJn t°n thblt nktng | € n
trong quéntngnh€tngyQQaea-ng n’" ).

+Coi mdt L, mti tr€ ng IfA khlng th

+ C8c 1€ ng n° nghi°n (u ¢ LO®©ycc
bs&§n k2nhnh€nhggthnhny kh i 1€ ng thu c
kh8c nhau s€ kh8c nhau, dXn LJJn thW

+ L€ ng n° d'i ° LOy L€ c hiWu the
d.ng n° t4i c¢c8c mHt phhrhge wihlarug d &
ph3ng ° L@y L€ ¢ hiWu theo nghoa 1|~
b phg&t t8&n nkng | € ng ra bi®°n, dXn
kholfng d8ohg th, ¢ tJ] th3 c8c | € ng

l"éng n° d"i hay M3 wnd)y nc Fmphidngc8§c ng
LW ki Wm ch_ng | 49 c¢c8&8c nghi®°n ¢ u |IT
Th ¢ tRhBBREWHEIE |, ng3 |l Vvdy €l €gng co

tr<€ nghay ctr€ ng atamgcg§ce dgnag di€g mg
nhanh hhn do t  n hao .Tit mh dmeiyn gc & o oln
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L th m* t[ s. suy gilfm nktng | € ng
kholng c§&8chinh24( t€ B'g n®t | i Qn) chea
phli |~ c¢c8&c L€ ng n®t L t m i phln
v o mti tr<€ ng Lblt L§.
23.Ph€hng ph&p x&8c L nh tr<€ ng ntng |
| ¢ hc_da.EnVlaxov
231ThJ] t ¢ L, c¢.a phfn t° mti tr<€ ng

V' tr2 c¢c_.,a phfn t° mti tr<€ ng L€
L nh b°i t  a L, xg.ztar onn-g, hDescartegac VI®d §t |
t " c L. L€ c x8c L nh bt"ia cl§c uhkdim hhict
Ngo~“"i t ¢ L, phfn t c¢c.,n cfn phli bi
li°n t,c ¢. mkh Lihn € ng hW t2ch hay m
nwW gi [ b"i to8n n"y cfnhljt€a ra m

Y

-M*i tr+<€ ng Lblt L§ LY Adg °mhlt .c, Trkd
h " p n"y, mdt L, mti tr<€ ng L€ ¢c coi
L ng, ° th i LiWm ban Lfu mdt L,
ch u biJn d4ng bblt k8, mdt L, mli tr

S

-T&8c d, ngt m c Lh& chrdng LihQu . ki n t

th i, c8c phfn t c¢c.a mti tr<€ ng s¢€
tr€e ¢ khi n°. C8c phfn t° n"y ch" n
v.,i t c L, n"y sau khitrk gt ttHH¥c th" i

Theol! nlhukdftoank h 1€ n,gh €hng t [ Ecmtchuydi ° n
I, ngt hhW mnliénh ‘c _ giédt vah€ na, véctht "Lct Witrib Bkt8
tehg ny. si thayl c© . madlt mditr€& nxgtrongkhénggianh 't~ a
L, Descartesih€sau[10], [51]:

o, uiru)  km) (hw

—+ - - 0 2.2
ut K Yl Z U (229
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tr ongrilndt L, muiv,wittr'€ nlgg, c8c phfn t°
Dol « [thiffc oi  mhgliént ¢ (&mn" trthg thai eb va ) ng) la
khong chu nén khip quas t h a iynh KQthWich ¢ a ng b ham ca nd
I, theothi g i a&ocholBag@khéngKhi L - p h(E2BW g ritr 3 n h
g n[51]:
LV VA TN
DS
Ham/° Lleg ¢ ©whA 1TXconlgi tr<€ ng h' p t
X®t | € ng n° celipxoild am ht rd Y,y d §c ap\@n t r
c. G c t a L elpmtomc, nt @8cc.ta_c t a L,
no,h eljpxoitc 2ng ti °u Li Wm c¢c- ph€ehng tr?3
a2X+/ +b2y+/ +c222+/I (227
trong OLOa, mOi gi & ng v elipxam Pheh@®gr)tr 3 n
bi Wu di elipxoith.ato muanh b" i ekpRoitalg QE an
Vlaxovl « t hi JJt Jodpa trh/t tI € dipgoitn. i ce §dUhb
t ra,lbcc- gi 8 54r° b3_ng |

j =A:"~ d/
E b )e

tr ongAlLl'- thung s~ x8c 50 nh theo clng t

E ) d/
A= |—— ;H T 2.29
Vor T e

IElgntng | € ng Teroang @ rmg mg .h" p | €
m ¢ L. L. c hzdligxotg BayWn t hwWnboh3nh <c¢f
bung arbaaw Khi L[ - @R&28xh-ngd3iorg nh

(2.26)

(2.28)
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. _ax O/ _2A | Ea
J w Ahrtaz_'_/)s/z \/ﬁ VZ,U ,(a2+ )/ (2.30)

_ [Ea
A = 8 1 (2.31)

Trong tr<€ ng h’ padce€ agn@28ckd " o ,Ynigh

trong L-

j = E IRV 032
d— -1 .
2p Wb - Inab “ § a+/
(; -

Trong tr <€ ng h’thpoOIE®laxow5ln” ph3ng,

. E b +
j,= .arccot

2p Wa’- b’ .arccot%
a

-b
232Ntng | € ng mti tr<€ ng
Khi bi/Jt thJ]] t ¢ B, nthiglegakm?ilw
c.a n- byng c!ng t hTheoO.E.Maxov, c fFfiis P
mHt | € ngng | €hag to " n sEHFST c, a m? |

/
T @3

E, = —;ﬁ”m (2.34)
Tr°n bQ mHt c¢c_.a | € ng n7j,dot:hJ} t ¢
E, = —%H;—nélz (2.35)
233Mdt L, ntng | € ng mti tr<€ ng
X®t m t | € rmlpxoinc - cc-§ cd WnBge tH _ ct:’ a
DescarteOxyz Vv, i g ¢ O LHt t 4iMtio@modic_ a

tr€ ng MxyzZdKm LbijJt thJj t ¢ L, 6, c¢- t
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m? | tr€e ng, L. ng ntng n"y truyQn nt)
ntng |1 € ng cJ[58: mi tr<€ ng |
N L2 o 2 2
r réu/ o & pjo | &
E,=——; hay E,=— A+ 2.36
¢« = ay Ey 2%@% g*ée—g y 9 (2.36)
TheoO.E.Vlaxov,l. " i vnpg h €ipdtkngng: qu gt
2
E, = X 2r A (2.37)
2 2 ZZ .
a’+/)(b* +A(c? +)e X +Y +
R ) s

tr ongAll’- th3ung s~ L€ ¢ x8c L nh t¥%y th
nNW thi/fjt Itdmhcimwddg tth atng | € ng m
| € ng n° gkuhby§c€ mchau, tr,  c t  &nh25 cho
D a tr°n quan LiWm vQ | € ng n° tdj
nh€e OEVYlaxovl « thi/p | dp L€ ¢ mdt L., nt
mii tr€ f58: nh€ sau

y Y Y

s
N

/\ AN N N
NN AN P 1
N 0
Jan
NEp—
L tng nYL_1ng L tng nY L tngum¥g pt
Hinh25. HM trAc quy _aoac cho c8c
-n" i @ . nglIn” ,Wdprdgt’iungn k2nh h3nh ¢
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| € nogndbh” L, ntng | € ng t49i LiWm n3m t

2r A
Ej = rf“ (2.38)
tr ongAl€:c x8c L  niR31t)thayvdao2.38ng th ¢
Ea
Ec‘;:il:% (2.39)
-n" i v.,i 1€ ng n° d7i, nMpyztong ntn
mii tr<€ na@ c- gi§ tr’
EVb® - &
Ap++/h? -2 O
4,0In$—b+ b” -a 8
EY = ¢ = (2.40)
x>+ Z y
a’+/ e +
I
-n" i ®.ng In"mdth3Ing nktng | Bxpotrongdi
mti tr€ ng c- gi§ tr’
Eva’ - P
b
4parccotgﬁ
EP= _va-b (2.41)

R (CRY S
(a+/) b* +)
24Ph©n t2ch m i quan h gi_.a quy | u
|l udt ph©n b" ¢, h4t L8 sau n’

LT thuy/t n° ph8 thitng th€ ng ch’
n’ nh€ v¥%ng n®n, v¥%ngmphBhhnpng, L Q%o dr
quani ha g/Ju t° nktng | € ng v ,LWM dH mt
s8§ng t, vbin LQ n"y c¢cfn nghi®°n c¢c.u p
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b ntng 1€ ng n° v° quy ludt phon b’
2.4.1.Phanticht r ° n Icdh tshuyJ/Jt th_y QFEWNgxot c |
Khi bi/fJt L€ ¢ quy ludt pho©n b" nt

quanh 1€ ng n° cho ph®p ta c¢c- thwW L §
Vv MnnVnn. Vi ¢ gili b"i to&n Ldp v,
hhn tr <€ wgwdr 3nd  trong tid€nyg nk'ny ¢
cho mti tr€ ng ch”™ b ti°u hao m t
d ch chuyWn ¢c8c¢c ¢, c L§.

VQ gi 8 tr° v™ h€e ng c_a t ¢ L, ch
c- thwW L8nh gilBwvaweq av ecc§ ct H Ut" cn Am

ph©n t° n"y. B i vdy LW thi/t | dp co¢
Lt ehurugv-vdvaviw,. Trong tr<€ ng h  p nJu t
gy ra b i t8&c d_ng n th3® t ¢ L, ¢
vdy tr€ ng t ¢ L, t€hng L°i ho"n to
[51].

Ntng tE€anghfn t  mti tr€blg L€ ¢c »

2
E, = 47”2 %’2 B Edf Ew (242
Bi Wu di_n pho©n t°~ d€ i dUdng h3nh |
c8c tr_c taa Bhevvdp Jlbgn2itdmwuan tine L
(hinh2.6) . Khkihi L k®ox, dtcctrl_ctuy t L i «c,
L€ ¢ x&c L nh b°i biWu th ¢ chung:
_ M
u=u, +— (2.43)
MX

Nbtng Esd¥rgg cho vi ¢ k®@ld«n h3nh
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o ) ) (2.44)
o Jh ~
a_uu ‘o, 4 % NG
=4rajpc— <dx = rg 5
¢ WX 5 3 ? + )
Nh€ vdy ntng | €© ng biJjn dUdng to" " n
gi «n theo va HW&Ynngg ch?2 nh
4 ‘\?épuzééuzﬁ T
E,=ra; e 6 * (2.45)
Y
S
0
X
S
) T ]|
\ ™~z
Hinh26. M®! h3nh bi An dung mit L_n vII
MHt kh§c, n/ju k2 alg tk@Gng hihmgh vl dp
r' i th3® nkng | € ng t3m L€ ¢ phli b3
kh"i I dp ph<€ehng, t_ ¢ |~
E, =82} A (2.46)
L&Y k2 hi u cho ctng ri°ng ph¥fn
Lhn v thW t2ch, cwtl]iBnRHBBYv,. i t ¢
2
A=l (2.47)
2
T.(2.45)va(2.46)t hu :L€ ¢
6
a,= |— . OA » . (2.48)
Quu 9. a M 0
feai;o*a?oJf
gix 2Tu 2 &
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Trong t rl€in @2Hblp

o = Vi3 Vi (2.49)
a2 K2 K2 ka2
ré +r76 47‘
H kd'i °n * i b&n kBMh | € ng n’

E
o LB 2 |27 (2.50)
2,0 2 pr d 3

tr ongEihtng | € ng rgib&nl €2mda)immatnd n'm?
tr€ ngELmtnd §;:€ ng ri°ng c.,a thu ¢ n

Cing (249)ce thw viJt |4 d<€ i dUng s
\/§ re
=/ V,.— 251
2JE, ", "2 (251)

NJu kRg=hjJra ™ h' s° L Hc trk;,esn%cho I
0" tn

|~ h° s LHc tr<€eng ch@5l)cdthig It@ichcg tre’
th@rcung b3nh c¢_ hurnt 2mbit tILS it ©wk né [ reg
tdp Brung

3

d, =23, ﬂsn-kdd-% (252
T. c! n(@52ich ammhd&acx®ttrhenag b3 nh c| h |
ra ~ m t khofng c8ch nhblt L nh ph,
v’ LHc t2snh d_@gng Khi s dEIn.gkngihumc
thidbgi m v° ng€ ¢ |4i. Khi n" trong n
J1 . nvnV 7 nketstE3 tdktntgng v ng<€ ¢ | i . ni (
c8§c quy ludt |I'T thuy/Euw "nhcigcn nhgthn °

thuy/JJt ny | ¢8c nghi°n ¢, u m_i d.
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[nh h€ ng c¢c.,a s-ng phln xY hk8hiv c L bk
2.42.Phanticht r °n Iclh tshuy/Jt Ldp v. Lblt L§
Vi x8c KZ mmth ttrhuérgc b3 nh ¢, a c8c c_ c
sublt pho©n b" k2ch ¢. L€ ¢ cho b"i bi
P(x) =1 -e® (2.53)
K2ch ttrheng b3nh ¢ thW xem nhe k8
ngXu nhi°n n"o L- 68+ h™m pho®©n b" L«

d, =fpa o¢ e o (2.54)

KI  hax=y, khi L-

1o g+1

dtb—ﬁ )-‘7 evdy = ¢ 3ﬁ-‘7ey d (2.55)

0

T2ch ph©n trong ph€ehng tr3nh n"y
haivalahanGa mma L€ ¢ t®fanh theo blng

+1
d, = gG(g = 5(3() (2.56)
g9’ g
n"i v,i Lblt L8 bg=1xdp v. thlng th¢
g, =1 =1 (2.57)
a jE
n"i v, i Lblt g=8750, b Ldp v_ (
_4
d,=118% ° =1185— (2.59)
V.E)
trongl :Ecl © swublt ti°u hao nktng | € ng Ldyg
Nhdn x®t: c¢c8c cl!ng th ckggb thingeh cg
b3nh ¢c. h4t L« tr3nh b"y °~ tr°n LQu

nhi°n hddn c¢chJ | ° ch€a nghi®°n c¢c.u LF
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n, [nh h€ ng tc,taha®mgh Lc/hnbltquyrb | udt L
25.K/Jt 1l udn ch€ehng 2

Tr°n ch s° nghi°nllc_tuhuyl/tt htuhy Jjyt ,L n
m i ch” d.ng 1'4i ° vi ¢ thilfjt | dp t
nh€e | € ng n° tdp trungg nm€ ailg€an” mid"
tr€ ng ntng 1€ ng n° do nh-m c8c | €
c.@EVlaxovv Q |1 € ng n° ph3ng L« coi | € n
ng d._ng trong clng t&8c n ph§8 Lblt I

Hi "' n nay vXn ch<€a c¢cQ [nh thh& ywgt ct &
| € ng n° LJn MnnVnon, LHc bi t |~ cht
nghi m vQ s ph©n b c¢. h4it L& <c, a
Trong c'ng t&8c n° ph§ Lblt L§, | € ng
n'd”"i song song n33m gfn nhau tlIr€nng %
n~ ph3ng ch”™ | ° m t d4ng LHc bi t c,
c¥%ng m t mHt ph3ng khi kho[ng c8ch
| € ng n°, t_c Inm sc8&c nh&ung Oh2 nch iv3n-

+ Nghi°n c¢c.u ch s° hiphtshwey &t | v n\g?
ph3ng.

+ Nghi°n ¢c.u th ¢ nghi m vQ quy |
trung, d"i v dlng ph3ng trong c8c L
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Ch€ehng 3
XAY D MOGGHINHVA CHhu NG TRCNH TENH TOC
KHiO SCT TCC D, NG PHC H.,Y C,A Lh” NG

31.Thi Jt | dp tr€ mganth€ mMe mg a"i s
trong mti tr<€ ng Lblt LS§
31.1.Thi Jt I dp tr<€ ng thJ t ¢ L, xung
song nium trong m t mHt ph3ng

X®t m, t nh- m B8i§e 0+h)€ cn gelignbittrgd Xoay
Vo, c 8calhdarcb>ra)c LHt song song c¢c8ch |
lat rong mti tmr€ wgi cO ImdtescditeOxiz. Xéttl a L
Li Wnbblt k8 trong mixiy, 2t rvw nlg3 ch dhiajW
mHt  pOxZhrhg@hh3.1.

A | x !M(.'c,z)
/ ,N
~ = /// \:\\ o~
— e N .
~ /Xra/ s L N L
S
R A M S
Op | W' W | 6w | k| W
| | | | | |
NO N1 N2 Ni Nn

Hinh31. M! h3nh nh- mMiws8ch3nh naghin&u dc¢

ThJ] t ¢ L Ng®y | M mgHinc {2B)comiat c:

. E JoP+1, WP @
Im = é-b \/ﬁ .6|n \/sz/ (3.1
2 .2 + -a X a i
2p b - a .Inﬁ 8

S

trondgitlh: a m«n Li Qu Kki n sadu:
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(x-il) & .
5 +— A1 & n (3.2
a?+/ D +/
Do c¢ § dMLIQuWm Jmelipxoitcn o 8on Icdcl €©mg c n’a
Nnénph<€hng tr3nh mHt pripintgdit MEpWm) uy Jn

la:

A(x-%) +B(y ¥) &(z g o0 (33)
tr ongh,BL,CGL€ ¢ cho b’ i L nh t.h Xce nt oxn®tc
cong(3.2)t r o n gU(anb) Y ndca, be2 , HL :

Iéx:i.la Wsin A0S
1y=ylt 4 sin a&in b
1Iz:\/aziﬁ’icosa
tr ongi=Dn,phe€hng tr3nh mHt tiJ]p tuyl/n |
\/b27+/isin acos ((x -x) \-;laziiﬂéin sim (yb y) (3.4
+Jb* + cos 4z 3) O
V®c th ph&§p tuy/Jn Lhn v L€ ¢ cho
n,=(A,B,.G)/J R +B € (35)
T 34)nhdn: L€ c

"AJ:Jbz 4, sin acos b#b2 A il)-

2
B, =& +#,sin asin bm; (3.6)
Jb*+1/,
C,=\® #,cosa 3 #;
ThJ] t ¢ L Ng®@y | Mintglin®
. I m
M \/AJ2+Bf +C?

—> =) — ——=> —> (p

(A, B,,C)) (3.7)
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K2 tFilatus] t ¢ L, t  ng h’ mNgdy tMst tcl
trong miLi€ tcr €2mh nh€ sau:

. L n, m
F, = =3 ' A,B,, C (3.8
M 2]-./MI I?\/AJZ-FBJZ -|-C‘]2( J J J)
Bi Wu 38%ckk2nh | ° ph€ehng tr3nh t ng

c.a mt LiWm trong kh'!ng gian do nh
c¥»ng n3uym tr°n m t m Hut ph3ng go®©y r a.
ngo“i vi ¢ ph, ftha ¢<€ @/ nbdLthinam Bh
thu, ¢ v o kholng ¢)ch” gs  al €rg | l€€'nn
312Mdt L, ntng 1€ ng mti tr€ ng c. a

Phantichp€hngtt ngyx§ge &L nh mdt L, ntn
Li Wm trong m*i tr€ ng L i v, i m t I
(236) cho ph®p t2nHomd¥i g ht h@¢oy &€yal
xX8c L nh L€ ¢ mdt L, nktng | €t Hg ndhot
Li Wfin x8§c L nh L€ ¢ thd§d Ic€lng tn'ng
Li WmMdt- ., nktng | €mndi Wmi dor €blhg c Ui
dai cay ra la:

rQuFS & uk  alF
By =268 ot 6 +~@” (39)
g ~c M -

Pho©n t 2 ch xps8hc€hln gn ht rt3rn@8)wégp ht€h/h gt ‘ta °
mdt L. ntng I(@)m,ga mhit tmrh& mgc§c | € n
vi ¢ x8c L nh vt'r@ndtg Lt h/nkngbR®gnyg?2 m
togn tr, c tifAW d-° tribW tphthuan ttlip.n tr o

ng d, ng, kh[o s§t mdrt€ Ing ntthn/g ct] & nlc

nh-m 1€ ng n° d°i c¢cfFn thifJJt ph[i x®©y
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32X©y d ng v° . ng d, ng ch€ehng tr3nh
tr€ ng thJj t ¢c L, v° tr<€ ng ntng | €
321M* t [ ch€ehng tr3nh

S d, ng ng*¥mhnMatllalp, td, a tr°n ch
tr°n LW x©y d. ng m t ch€ehng tr?3nh
| € ng n°  cTruongnangluopgnd[9], [22], [38], [39].

Nhép dang Z n#1,23.4
bai toan ‘o
n Nhiap lai

Nhép s6 Nhip s6 Nhip s6 Nhap sb
liéu LN liéu LN liéu LN liéu LN
Tép trung Dai Phing Dang phang
. 4 v
- Tinh thé téc do - Tinh thé toc do - Tinh the tde do - Tinh thé tbe do
- Tinh mét do NL - Tinh mat d§ NL | |- Tinh mat & NL | |- Tinh mat d6 NL
_ /“Hiénthj \_

=

ket qua

Hinh3.2. S _ LQ khXi c¢cva c¢ch_ _ng tr3nh i
Cg&§c s~ i " u LfFu v o LW t2nh toégn
| € ng 1€ ng n°, khol[ng c8ch gi_.a c8§c
li " u n"y m8y t2nh s& >hwbiic rmdtgil§ tnrt
mti ttr¥% nog8c cwh” nt rL2W nBchhtitd n kdh " a. c, a

trénhinh3.2.
322Nhdp xublt d. i u
-C&8c s~ 1li " u Lfu v o g m c-
+C8c thtng s 1€ ng n” : | oWbchu ¢ n
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+Mdt L, trung.b3nh ¢, a chblt n’

+S° 1€ ng | € ng n°’

+Kho[ng c8§ch gi_.a c8c | € ng n’

+Mdt L, mti tr<€ ng.

-Cg8c s~ |i u LFfu ra:

+ ThJ t ¢ L, tYi c8c ilLitwn€ omfgn nghi °r
+ h c¢c8&8c L€ ng L3ng thJ] trong m?
+ Mdt L., ntng 1€ ng tY9 c8&c Li Wm c¥fr
+ h'
3

ao

n t

n" oot c8§c |Ie€thnmggn g 3mgi ntn€ ng.
23Kh[ nktng c¢c,a ch€ehng tr3nh

Ch€ehng tr3nh cho ph®p t& mhgp thhJ gO©yc
c8§c LiWm nghi°n” ¢c_ b, vxuhg-¥€quaaghophépih - m
t2nh mdt L, nktkng | € ng trong mtr €tn
ph©®n b" nkng |1 € ng n’
33Khlfo s8&8t m t s Db~ i to8n
331Kh[o s§t tr<€ ng thfgthnc d i cl &t nl
trong c%¥%ng m t mHt ph3ng

S d,ng ch+€ehng kthr[3on hs€lt®gct hdpt L W
nh-m | € Heut nsodgi song tr ongv,ci¥%nog§ cm, s

nh€ sau:

+L€ ng n° d”i dipxoitt hWncod&d gdxr c
0,006 m;b=1m.

+Thu &hf'o s8&t | “TNP-bEYi ¢ nhind bifdbh n@h bitu n ¢
n-1150kgm>Ntng | € ng khi hgilg1000kda: ng 1 Kk
+S° | € ng 0ll €ekmgo ns §t :

+Mdt L, m! i0kas¥mEe 2800kg/nP).3
Ti Jn KhToh 8Bt v tr2 mHt ph3ng Li ¢
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| € ng n° dy30)v( mHt3 pthe}@ gofnhl W L&nh g
tr€ ng thJ t ¢ L,. cKead,lhih -krhol[®gn ¢ §rc'h
| € ng di’”" &9 ng k2nh | € ng:n" d"'i, x
-Tr€ ngldti=5pc 8lc: |1 € ng n° LHt rblt gfFn
d ic-s€dUng gfn gi nghelngl €80 gi . ph
2:0,6m.K/JJt qul khT[ o t@inh33€ ¢ thW hi n
-Tr€ ngls/d=20,cB8c | € ng n° LHt c8ch xa
nh€engmn h  p |I'T LW WPFngblso nlg3 mh tph™3
c8§ch gi.a O%MKAE ngulh kH[ o s §inh3k.€ ¢
-Tr€ n@ld=40c8c | € ng n° LHt c8§ch xa
sao cho [nh h€ ng gi.a c8c | € ng n’
kholng c8ch gil28m&Kgt b €T n& hcii ot heVg th il
hinh3.5.

Truong the toc do (m2/s)
T T

1 1 1 1 1 1
4 -2 0 2 4 6 8
x(m)

Hinh33.Tr_ yng thA tIMlc I'nmgcnw¥ ahiém c8ch
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Truong the toc do (m2/s)

32|

...,'

B G

.' &
‘.
=

;QCMO

x(m)

Hinh34. Tr_yng thA1%l Xa nlgi ncYv ad 0/64m nec § ¢ h

Truong the toc do (m2/s)
T T

10
---------- 17
- =15
gL 14|
12
R 10
6 | - —
4+ il
2 | -
£ o ]
N
o ,"-‘ -
_4 | - —
£/ il
8L o -
10 I I I I
-5 0 5 10 15 20

x(m)

Hinh35. Tr_yng thA tIXa nlgi achnedilédm n 11

M

Nhdn Nxh®& :vdy thJ] t ¢ L c.a m t nh

_, -
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LQu nhau ngo”“i vi ¢ ph, thu, c v~ o0 c8§

thu ¢ v o kholng c8ch gi_a c8c | € ng

n" d"i h'® c %/Jtbwyng c8&8ch LHt song so
mHt ph3ng (mHt ph3ng n" ) th3 tr€ ng
ra c¢c- LHc LiWm sau:
-NJJu kholng c8ch gi_a c8c | € ng n’
+ Khi s° 1€ ng |€ ng n° khR3ng h

nh, th3 c¢c8&c L€ ng L3ng thJ] trong tr
n~ tdp trung.

+ Khi s° 1€ ng |€ ng n° |.n, k2ch
| fn L€ ng k2nh 1€ ng n° th3 c8c L€ 71
v, i thr ncg a | € ng n° dGt (I € ng n’

-NJJu kholng c8ch gi_a c8c | € ng n’

+ Khi kholng c8ch gi_a c8c | € ng
v’ ng€e ¢ mUt kholng c8ch ph% h' p s¢
thJ] song pbRggdgvpeihngmBti khllgd=s8§t HEyr
L3ng/=t30ny/ s c- dUng hFgdrh 260Fc; kMaogt hs3
quanh nh-m | € nglddF 4d" is,€ kehhi® kiin ht "t
c§c 1€ ng n° d°i Lhn.

+ Khi khofngacg&€&€c | € ng n° | . n LJ
xublt hi  n c8c L€ ng L3ng thJ] xung q
ph3ng n° c¢- gi 8 tr  rblt nh, hay n-i
khtng L8ng kW.
332KhTo s8§t tr€ nee mgOm bc_mtecgc dUn
nhau

S d.ng ch€ehng tt&8h h&t cl ) dpt g
L'i Wm bblt k8 trong miitrt€r€gnghoni Bn
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n'v- thW t2ch v¥ng vc-i kbh[n ndtlnngg | bl €l pnh

nh€ sau:

Thu &hfio s&t |7 |-dbEdi chnhimdbi@Bn gt TN

c hblt1150kgm . Kh[o s8§titto€gmnogi v2 h8HI Lb

nhauc - Hdnbi tr€ n g 230 kG.s/m?* va 280 kG.s7/m? (° 2800kg/md)

C8§c |€© ng n° khl[o s&8t c¢c- c¥%ng kh" i |
-L€ ng n° tdp trung: rc- d4ng h3nh
-L€" ng n° delipxoittcroin Ix 0 any, tvabic. c8c b ¢
-L€" ng n° ph %liproitd Gtoi x ddy nmv abc.c8&c b
-L€ ng dn"ing phRAMng &k | & mg€nAag di’i d-

song song trong c¢¥ng mm tt nrHto [pMg3tncgs,c

| € ng n’ d” i trebprodt mhn mx @way Vabic. mc 8§ c
NW t2nh m ¢ ntng mM€ingrt€ ngh8n RKh]

h,y, d a v o ch" ™ ti°p]the€hegn nomvitr

L; t2nh L€ ¢ ntngul € ng gi.i hUdn nh
V. i mti rhdli€aasoke.e/m?, g.=0,4 kg/nt:
Ew = Go.Eo= 0,4.427.1000 = 17080@G/m?)
V. i mti rhdli€aasoke.€/m?, g,=0,6 kg/nt:

Ein = Go.Eo= 0,6.427.1000= 256200kG/m?)

trongicdh™ ti°u Ehutncg n"€omy ri°ng c.

Khfo s8t s. phon b" nktng | € ng n’
n"y=0). KJt dul€ kgl @ hHit bl € nck ntgh W @ in
hinh3.6vahinh3.7C8c thtng s c¢c,a | € ng n’
vi%ng c¢c- Kkh[ nktng b’ b [pnhg8l, P nyg 21RE. o gt h'
m- u Len tr°n c8c h3nh GAE?Ic’- gm _ci nhtthn
c- khl ntng b phg8 h_vy.
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Mat do nang luong (kg/m2)

Mat do nang luong (kg/mz2)

Mat do nang luong (kg/m2)

0.5

nY phAng

0.5}
g o
.1‘-
-1.5 -1 -0.5 0 0.5 1 1.5
x (m)
c) L_t1tng nY
ntng | tng cva | _1ng

Mat do nang luong (kg/m2)
T

= s T Y - S i, e
g . {?‘,'wl,;:‘:'! {,-wx;‘%:i ’,é;:‘nn%:‘ u“..‘. \ {‘é.,mz{:?‘i {,f, ‘Q‘:‘: A
N Vot Ve Ve Vet N Vae Ve Ve N
05 | | ! |
3 2 1 0 1 2 3
x(m)
Nh-m 11 | 1 ngO0OMm d"i c8ch
Mat do nang luong (kg/m2)
1 T T T T T T T T T
0.5+ ‘ 545 ||
; | A i = ; i =y ) — 170800
. , o Z = ¥y ST Ry i fw P g -~ g+5
E of ‘ : o
N ' A
05+ -
4 I ! 1 L ] | I I |
5 4 3 2 -1 0 1 2 3 4 5
x(m)

Nh-m 11 |

Hinh 3.7. Mot

c8c

a nh

m
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180.000
160.000 y Y
| |
\
140.000 T
i
]
< 120.000 ?
5 i
2 :
& 100.000
b.
=]
op
s 80.000 E
= H
o« H
.U -
& 60.000 A
] | \
40.000 \q
20.000 o i\
[}
\ NG,
.--...,3- ~ .
0 - i 5
0 1 2 3 4 5 6 7 8 9
Khoang cach tir tim nd (m)
=eh==|Ntap trung —=#—|Ndai —&—|Nnhom ---B-- LNphang
a) HM trAc c¢c- c¥ng t = |
9.765.625
1.953.125
390.625
o
£ 78.125
&
=
® 15625
b.
2
w 3125
Elv]
=
g 625
B
=
125
25
5
1
0 1 2 3 4 5 6 7 8 9
Khoang cach tir tdm nd {m)
==k==_Ntap trung =—#—|Ndai =——@=—|Nnhom +«:m.s LN phang

b)HM tr Ac t= I M I ogarithmi
Hinh38. Sx thay LYi m&hotihgnkB8ghl tpn
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Nhdn: x®tl"c Binh3.6, hinh3.7,hinh38v " blndlang | i
PL1Lblng2W®PLng3®hi nghi°n c¢c. u s, phgt t

n’ ra m'i tr€ ng xung quanh c_a c8§c
n~ trong c%¥ng m t LiQuhse n n’" , c- r
n“i v.i 1€ ng n° tdp trung, nktng

do L tr°yw=0mkt mphEtg ts€En cnt ddnlge€crEa

L ng t©m, s suy gilm nktng |1 € ng the
t Hinh3.8).

n“i v.i | € ng n° &ni,t hreorelgpxHit®@n rcdg ci
xoay LY ng tOmy=0rssn priHgt pth&mgnktng |

Qo

L€ ng tr.n LYng tom, s, suy gilm nktn

5

hhn so v, i | € ngnhB8). tdp trung (LT tt

n“i v.,i 1€ ng n° ph3ng, n ElpxitdiG& n g

xoay L ng t©Omz=0 rs°n prh8tt pth8&3mnmgntng | o
L€ ng elip LY nggt®m® ng thweywy d&ih[om nmgtn

hhn so v, i | € ng n° tdpmhnh3@uTugnhién” | €
| € ng n° phRng "ctrtchwWg h  p LHc bi t
tr_c |I.n hhn rblt nhi Qu b&8n tr_c c¢,n

ph3ng m" s. ph8t t&n ntng | € ng s€&€ ¢
th€ ¢ c,a 3 cUYnh gfn OdJngkhhak?2 bbHE
hhn nhi Qu 2 c¢cUYYnh c¢c, n | Yi
n"i v.i nh-m | € ng n° d"i ths3 s,

L'hn trong nh-m gi ng nh€ tr<€ ng h’ p
| € ng n° v khol[ng c8chh§tgit 8S8n cngtcn gl @
|l € ng n° nh-m s€ gfn gi ng v, i tr<€ 1
ph3ng. Khi c¢c8c 1€ ng n° d'i L€ ¢ b’
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nhblt L " nh s€ h3nh th"nh c8c L€ ng (1

vaong song Vv, i mHt ph33ng ch a | € ng
ph3ng, s-ng n"y c- LHc Li Wm | 7 suy
(L™ hinh3.7, hinh3.9).

C8c kJt qtoggbkh§dPEB8Y2PHLa t hbly khi
d.ng mt kh i 1€ ng thu ¢ n° trong c
phg8 h,y c¢c.a | € ng n° tdp trung |~ nt
trung, | € ng nl  phxRolg tth@ o heio. & chi

| € ng n° srEgIn'n ch'hin M€ 1€ ng n° tdp
(nh-m | € ng nt%g itheong sobngyi. a kh
L€ ng k2nh 1€ ng n° s€ 1. n hhn | € n
v.i | € ng n° ph3ng hoHck:?2lc® ntghe ¢ dg4i
r - ng v'° chiQu d°"y | € ng n° hoHc t° |
€ ng n° ° m c¢c h p IT th3 thW tz2ch
qul n° cao nhblt (chW ¢+ tuhWhph@n nt 2 o
cfn L€a v o thtng s LY ng/ddUng tI" 1K
kholng c8ch gly av'c8le€In®g ndg2 mh (€ ng
333Kh[o s8&8t [nh h€ ng tc€hangt @ "hided kk'h o[
L/Jn v¥%ng ph8 h_y

NW nghi°n c_ulL@gluylLBukhiphBak, ¥ i
| € ng n° trong,snhd_ mg & hn@hmg ttdJJmn th " b
kh[ov%mg c- kh[ wiln® nbg nph& Y%hngy ph3n
g mMl1¥® ng n° d"i n3xbm song scachlgQu rnohnagu
kholnds cl§8€hng n’ eliggoiit rg mi xlotaymect- 2 | ¢
tr, @a=¢=006m,b=5mvaa=c=0Bm,b=5m.Thun&hTl[o
s§t | ° | ofMP-1IEn h¢ - t Bt binhlt | cah blultsgkg/m?.
Kh[ otosg§ti tr € wn@l oUi hdblt d-§8 thkeht§5© n h a
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KGs?m*( L blt L& mQm3OkG/m*(plhEt vL§ c¢c- L., c.
Ldp v. b3vazoke#/ef(he) L& c ng, kh- Ldj

M ¢ ntng 1€ ng t.i h4n m" t4i L.
t2nh t€ehng3lchaomhl€ Hihflhbit Ls§ c.n | Ui
V., i mt'i rmdi€asekG.e/mt (° 1500kg/m?), q,=0,3 kg/nt,

m ¢ ntng | € ng t.i h4n 1~
Etr-1 = Qo.Eo = 0,3.427.1000 = 128108G/?)
V. i m!i rhdlea280kG.€/m?thiEpn,=170800kG/m?), md t

L 1a280kG.s¥m? thi Ey.3 = 256200 (K/nP).

TiJJn h"nh kh[o s8&8t v._ id=0032wd=L€ r
0,06 mM LW t2nh thwW t. kW wZnlg @phea kdh [y
tinhcho Imdaiv ang ph§ h_ yl @ hneghh eoh icQu gd tih

Vion = Sie Lo (M°)
tronW¥mik hW t2ch v¥%ng c-Spktdilt heé&hgmbut

ngang Vv&¥ngddhd i nyg (hm r blt d”i n°n L
t2ch t Y+0lppHethicQu d~ i v¥%ng ph§8 h_ vy, |
KJt qul khlo s&8bl[B®bEBEMHME hsaw: t r ¢
Bd 3g. Sx pRpwvaoldluXic vai | _1ng nY c-
la/d 1 10 13 14 15 17 20 25 30 35
Eih-1 v
(WF]’;‘) 1,75| 2,69 | 292 | 295| 293 | 2,82 | 2,58 | 2,10 | 1,99 | 1,92
lo/d 1 10 11 12 13 14 15 20 25 35
Ein-2 v
(”';’g) 1,33 | 2,26 | 2,28 | 2,34 | 2,25 | 2,23 | 2,17 | 1,73 | 1,50 | 1,45
la/d 1 5 9 10 11 13 15 20 25 35
Ein-3 v
(n;’g) 0,90 | 1,17 | 1,57 | 1,60 | 1,53 | 1,43 | 1,34 | 1,05 | 0,96 | 0,91
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Bd 3¢.SX p hAVpvablgdiLexXi | vang nY c -
lo/d 1 10 14 15 16 20 25 30 35
Eth-l V, h
(rr$3) 6,44 | 9,58 | 10,26| 10,29| 10,09, 8,79 | 7,46 | 7,12 | 7,04
la/d 1 10 12 13 14 15 17 20 25 35
Eth-2
(\rﬁg) 494 | 7,47 780 | 806 | 7,79 | 7,62 | 7,06 | 582 | 555 | 5,27
lo/d 1 5 9 10 11 13 15 20 25 35
Eth-3 V, h
(nfg) 3,40 | 4,26 | 552 | 556 | 549 | 522 | 462 | 3,86 | 3,66 | 3,56
T. 2 blmdgblIBY ux©y d ng L€ ¢
c.a kholng k/glc/hn tv@mngg pth' &8 h_. y v, i
> Mat do nang Iluong (kG/m2)
N E— :
£ | 00O -
3 -2 -1 x((r)“) 2 3
Hinh39. M1t <cat v¥%ng ph8 hkhyl=1Gdv a
(r = 150kG.s?/mf, d = 0,032 m)
q Mat do nang Iluong (kG/m2)
08—
o
gk |
0.2 ‘-"\_‘.
7:1_ | | | | | ]
’ ’ - x(m)
Hinh3.10. M1t c¢ao2t v%ng ph8 hvy==tdd a

(r = 150 kG.s%nt, d = 0,032 m)

~

~



z(m)

0.5

-0.5
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Mat do nang luong (kG/m2)
]

........ ., =, -, . i e, - .
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£ Y } Vo b i@ | V@)Y }
i ; %‘ ;o i %, J 5, é : i A ; %, ;
‘%. Pty T, o o, i o Hennarar "‘- .-” e rag et
LTI o gnant® ey e gunt
| | | | |
-6 -4 2 0 2 4
X(m)

Hinh3.11

N

Thé tich viing pha hay (m3/m)
]

Hinh 3.12.

12

10

Thé tich viing pha hay (m3*/m)

Hinh 3.13.

Mt

cat v¥%ng phs§
(r =150 kG.8/nt", d = 0,032 m)
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Phan tichhinh3.12, hinh313c h® ra r 3yng khi kho[ ng¢
n~ trong nh-m ttng dfn t_. 1d (c8c | €
ttng | °n LJn m t gi 8 tr° nhbau LL-nhkm
kholfng c8ch gi_.a c8c | € ng n’ vXXn t
m t gi § tr  thaylé ilL- Ct&8hc3 Ik&hhmgg n”° d i

d.ng nh€© nh_ng |€ ng n° d"i L ¢ I|dp,
v_ i hibh8@t, hW hi‘n v%ng ph§ h.y khi cé¢
t8c d, ng t<€hng h, v,i nhau, gihinmg v
310t hW hi n v%ng ph8&8 h_,y LYt gi § tr’
t8c d_,ng t<€ehng h, V. i nhau v_ph3bhg, L\
tr°n hhdhmbwE viamg Wi Ync, a t_ng | € ng
t h Lthind34it,hW hi n v%ng ph8& h_,y |~ ¢, a

nhau, d¥% c- thaycq¢ il &€ hrog  nng ctS8hcdh dyii .
clng khtng thay L i

Nh€ vdy trong th, ¢ tJ] LW n©ng cao
ph3ing th3 cf/dmlt ac&dh nh'tp 11T LMhhL Gt
312 hinh3131 © kJt qgqul khlo s8t v,i 2 1ot
tr€ ng Lblt L'§ kh8&8c nhau, nhdn t hbly
hhn) t/M$€tgifm Li v nd€pcvl i c8ki Qu

| T thuyft v th ¢ tJ. V.i ¢8w, liodigctl
ki " n n° nhe ttrhenghbpgi |l khpéms&rong Kkl

NJu biJt tr€ ¢c c8c thing s | € ng
t. i h4n), s d,.ng phfn mQm L€ ¢ | dp

c8§c | € ng n’ trong nh-m LW n©ng cao
34KJJt |1 udn3 Ch€hng

H  th wyg/Jt Tnthn-i chung, LHc bi t
trong LbBlt L8 m i chv”™ LQr €dmpg t mctnag g |
| € ng n° Lhn, trotbhgnlghid lhg mgagi rth
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n" trong |, khoa%h $§tomig, soh bVudnnhay
qus8 tr3nh LiQu khiwWwn t i ©u chblt | €
vdy Vvi ¢ nghi°n ¢.u nh-m | € ng n’ d
ph3nlg€e ng n” 1dU4nmg tpmhng)m v, khoa h ¢

Tr°n ch s° | T thuy/Jt th_,y L. ng | ¢
| € ng n° dnghiPodo, 6n thkiJt | dp s, |
L v mdt L, ntng | € ng mti tr€ ng ¢
d"i song song)r ® "mg LHgt t12& hv 'mid §a t
gi_.a c8c | € ng n°. S ph, thu,c n"y
v k2ch th€ ¢ trung b3nh c¢c_. hyt <c_c

S d,ng ch€ehnf<¢ti fhkh [ BEsEtth FHpt€ o gl
tr€ ng ntruggguatl €gng” n° . Yingmpth 3lhigQu
L8 v° LiQu ki n n° aoheoltt kbiwv.t K-t d
ntng ¢ €anmgh-m | € ng n° d°i cing gi[n
hp 1€ ng n° Lhn, khi khodugnpémesp hl T
s€ h3nh th nh v¥%wvg d¢r € m@ nyd mghv € 'm
ph3ng. n©y ch2nh | " v%ng s-ng n’ p h
| € ng Ldp v. B ng LQu c¢c_,a Lblt L

Khil® ng n° Wlhghiph®&ngul n° ph, t
t€hng L i gi_.a c8c | € ng n" . Clg&t kI
=10+25( hay kholng c8&8ch=(@0k258t gct | ©€gnigo
L'y " Li Quhitkkii wm aqul ph8 v,_ Lblt L§ sg&g 1
c§8§c nghi°n ¢ _u |'T thuy/Jt n"y LQu d .
b, qua [nh h€ ng c.a m t s yJu t  r
h ¢, v3 vdy khlng tihWwhré&nthjjkm>n ch
h“nh nghi°n ¢c.u th ¢ nghi m LW so s&
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Ch€ehng 4
NGHI g N THUC NGHI M

Qusg§ tr3nh n° di.n ra trong th™ i gi
| .,m°n cho,cBAn ph&hndg chh § blt g ikhi- tm? t [
chblt vdt | T ¢.,a qu§ tr3nh n". Do vd

t€ ng h-a hoHc b, qua m t s [nh he€
t hdt ch?2nlis&i§cl, dthduwi icMi| £ns &iolenghigyg t h
C u t3m ra c8c hghg rmmgy nh” mgs L i Qu, ¢
vivdwi ¢ s d,ng c8c c!nghitWu cr s hLicQu
d. ng cing ¢c- thW dn ¢ n c8c %/t quf
Trong phUm vi nghit°innc ihogrch ‘atmhl m'd n
m: h3nhlWhrocauw!| udt thteconghili®u ki’
C8§c th2 nghi m n° m3n L€ ¢ tiJln h’"nt
H ¢ vi W KIS b«i L[L§ tUiQueon rid'nm, tQ4
t49 thao tr€ ng L€ ¢ tifghdahhghhnygmr bit
khtn v° khtng phli | %c n"o clng th-~"i
r¥at ki n®awmgmhi @u | Fn Li Qu ch” nh n, i
tri qual’hthrfg nagh,ic n7 tlrothngl &p cng L€
nghi°nnlcblyu Ln€ ¢ s~ | i u ph_c v, nghi
+n°t 1: Th8ng 3 ntm 201t7rond2mhig ht
c- 5 mHt tho8ng LW nghi°n ¢c. u MnnVnr
+ nt 2: Thg&ng 12 ntm 2017: th2 ng
k2n, khlng c¢- ncHitu tMmomVhmgn .LW nghi °n
+ nt 3: Thg&ng 01 ntm 2018: th2 ng
c- 5 mHt tho8ng ph, LW nghi®°n c_u Mr
+ n°t 4: Thg&8ng 4 ntm 2018: th2 ng

c.a Lt 2, 3.



60

+ n°t 5: Th&8ng 8 ntm 201®*nghé- - ng
[nh h€ ng c,a chiQu s©u |, p n€e ¢ LW

+ n°t 6: Th8ng 9 ntm 2019: chcbhédi ngt
g 99 VvOn n” n, Qulfng Ninh.

+ n7t Th&ng 7 ntm 2020: th2 nghi m
thoang (chonngm trong b° t*ng) LW nghi®°n c

Cg&c s i u LW nghin° m!c hldnthiAth g uml
35 b"i th2 nghi m, chblngdPLecEPlb. i
b[wE16C&8c b i mh2tmgdit i tiongb [ &y36g t r
b"i th2WwdrkAn)ggqg& nghi °n c¢c. u.
41.M* t[ ph€ehng ph&8pghighm°n ¢ _u th c
411Ph©n t2clphl€hagdtphrEpching m

Nghi°n c¢c_u th, ¢ nghiphav t L bth-g LnghtinQu
ph€hng ph8p kh8c¢c nhau, tuy nhi°n LW
b ¢. h4t L8 sau n cehtbWWeb€hdgnpgh!/
nguyén hinhp h €h n gt @hthnSph €hn gt @Hn8p L €hng.

Ngoai ra, trongcong 8 c n'ghi Rhi cnu th ¢ nghi
mUch Liph€gnhg ph&pthjynlghhfayl teeenhg c

g i | " ph€ehng ph8p t<€hng t.
Ph€hng ph&p th, ¢ nghi m nguy®°n h?3,|
nhiegndo chi ph2 tTm2kmigmg prh¥%. M m v, i c¢

|l udt do phli th2 ngRh€mngyg,. phsp t €hme
I s8t th ¢ khtng L€ ¢ nh€ ph€hng pl
| i trong cing t&bongh®pnkim[o, pBHmLt
r.ng v~° thay L cihiguyr2mit hwlp,n'v3v vidy
ph” DbiJJn trong nghi®°n ¢c.u n . Ph<€ehng
chJj] ¢c,a ph€ehng ph8p pbh@infnt Hdnb8ct Ly
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nheg- L x8b2@méo n°n L, i h, i phl[i c¢c- ¢
cao gia cPh€hnghpghgpot €hng L€hng ngc
nh€ ph€ehng ph8p t €hen-g chi, pohh2€htnhgblp hn
c- thW th ¢ hi n L+®gc tth?2Tuymbénhin tmmg"

|l € ng n° Li° n clng ch” t€hng L€hng v

nh. ng LiQu ki n nhblt L " nh ch. khtng

LHc bi "t | " khi x®t LJn [nh hehing c.
t 9o L€ ¢ h3nh dYng | €hinhgin h I§dohréd, | €
ph€hng phs&pehmig hH3nhvt hiu In@ ngle’'c |  a

nghi°n ¢ u thl edngphOm FQRQuygul bdit t ha
khim3hn trong Lblt L§.
412M* mX¥Xu th2 nghi m v™ vdt t€, tran
a) MXu th2 nghi m
-Tr°n ¢ch s tham khl[o nguy°n tdc |
v, nghi°n c¢c.u n° ph§8§ Lblt L &uc_td2andaq h
s’ d. ng v_ an xni Kiméhgt c®tc c_, a mXu: 2
tinhc hJ] t Uos MaXuc §d:¢In, €kliMg n’” ,xemhimmdd. mXu
Vi ¢ I Bly mXu v théé nighiu ohiiIesn TVED NI
mXu, chJ] tYo v° blo d€ . ng mXu th

Hinh41l. M, u t h2 nghi Mm tuvi hi Mn
-nHlc t2nh, quy c¢c8ch c¢c,a mXu th?2 ng
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b th2 nghib[mgMWLng5tPloay§PLng7 PL .
b) Vdngt€hitjtab ph_,c v, th2 nghi’
-Thu cC8&c” !l € ng n° trongho” cPemirh2 n

(TEN.MXu n" 1€ ng n° tdp trurmgtnseodkhT
| € ng y°u cfu E€ahb m8yhZ12dhBQmM ch
cho vi ¢ MXh2 nnghighimpg®p”  c8¢i doy n~ | ¢

LHt v o tr_c c,a mM¥u g&yndn nph Jntlan gls?
dngdOybn”  tr2 tfbonghofagl c8crmiBfmabie@c
khi n° s€& tUYog@y rs - nhy3IxeqhinipslsRinkl.4. 8

a) | )
Hinh44.BX tr 2 vliait mg un¥$ o dAndy pddAmg nY
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-ThiJJt b g©y n° g m c- m8y Li Wm h
thitngg®Ycmk2p3tiig n n° t QuéEht ivamk?2 g«
t h, L¥%ng c8c quy L n@QCVYND2:2008/BCTh " n c_ &

-C8c mXu tr<€ ¢ khi th2 nghi m LQu
l i u sau n"y v’ Lo vdnV-MetetMKsSV.ng ©m

p—

. - "&
- G
- e R
co g > e
3 i
~

a) b) c)
Hinh45. no th'ng sX m,u tuvi hiM

aiCon khXi | 1 ngb,oinw tvronad Xkhis - mYyy

b) o d)

Hinh46.DA ng dNInh8 & h Xi l tng nh-m c)
aiBi s"ng ti, duC@rhukmXi bl, 1icng c¢cn hu't
-Ctng ¢, ph_c v, 1 bBly s~ i u th?

|l € ng nh-m c_,c L§ sau n’ c- c¥ng nh-.
| o®i- mn k2ch ¢, c¢c_,c L8 sau n’

413.Quy tr3nh th2 nghi m
-ChuXn b m! h3nh:
+ ChuXn b mHt b=ung, | p LHt c8c &
+ Tdp k/Jt c¢c&c mXu th2 nghi " m v’™o \
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+ B tr2 khu v, c¢c ri®°ng ch_ a thu c¢
+ B tr2 khsa vdgngncdmlpchi Jn hoHc
-ChuXn b th2 nghi m:

+ C8c¢c b, phdn c¢c[nh gi.,i v "o v tr?2
| € ng canh g8c, clnh gi. i LITm blo nh
vio khu v, ¢c th2 nghi m.

+ ChuXn b" Ilu€cnfgu nc, at hbe'ad yt°h2 nghi
ri tiJJn h nh li°n kJt k2p n", 1€ n¢

+ n€a c8c m¥Xu th2 nghi m v o v tr

-Ti/Jn h”"nh th2 nghi m.

+ KiWm tra thtng mYch.

+C8c b, phdn v o v tr2 Xn nblp v~
+ Thu tWRdphRJhgiu m c, a mXu r i ti
-KJJt th¥%c th2 nghi m:

+ Thu d n, v sinh ctng tr<€ ng.

+ C8c mXu th2 nghi m L€ ¢ bl[o qulr

42.N i dung v kJt qul nghi°n c¢c. u th,
421.Thinghi ténmd hinhtrong mt i t rh€ un gb nmHgt
thoang)

421.1MY mdhinht h2 nghi m

S d,ng c8c m¥X@tvca xh!mgng  vdt |
nheEelf ng4,PCLng5@%c mXu | € ng n° tdp tru
th_c sJun, glh®pngec 8’ (ddoHi n'1 284G gh) n” d ¢
ph3ng s d, ng doOoyen kholhg2cgchngicé
LTm blfo khi n° s& BUotra s8mgdtingph
b [ ng8pPhLf.n PHinph[nhthiaghimvabys li u nhink.7, hinh
4.8, hinh4.9.
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b)
Hinh47. Li °n kAt | _1ng nY vai m,
ai L 1ngnYtop trung; bi L 1 ng nYdai; ci L | ng nYd ng phing;
di HXL ~ ®nYm, u thi nghMn,

Hinh 4.9. Ph©n l ot i th”"nh phtn hut c\

C8§c mXu th?2 nghi m L€ ¢ b" tr2 tro
LW h4n c¢chJ qu8 tr3nh Ldp v, th_  cblp,
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L blt L § viMdXgt hr2a mgoghdl"Hitm ° h€'b® mHt ¢, a m

L Y%4c sJun ° HW@glli nh&8y vedya khi n° t & 2ha gmX
ng v, i to5€mHg BHmSEm¥u th2 nghi m | c
m, u l.ov i C

Ctng ¢, ph_c v, | blyc@n LI"ingu a2l ond

t i Wucadhkyh Liw !l € ng nh-m c_,c L8 sau n’
ti°u chuXn LW ph©n |l o4i nh-m k2ch c.
Ph€hng ph§%ocrx§1che mhtrkun:galhﬂrmh € E ¢
theo s~ |i u s”"ng mXu v~ “Lnegtich € n
theo ctng th_ ¢ sau:
4 ad

d =4z , M 4.1
b= @)

tr ongd kk2zch ttrhuygc b3 nh cjmdc-blpcdlp bUt
hdt th  i%((td W eg+E=1009n-s° cblp ¢, mYt g
=10.

4212Quy tr3nh th2 nghi m

-Ti Jn h”" nh ninghci§cm nvXui tkhe i | € ng th
Ll]nthecﬂ.%d,’ngSPLTrong th2 nghi m n"y m, |
n~ v.,i 6 kh i | € ng _tnhgu'vc in 6 kchh§c tni
m i |l o4 mXu th2 nghi m _ng v, i mt

LW | bly kJJt qul trung b3nh.
-Ph©n 1 o4i k2ch the ¢ h4t sau khi n’
-X8c L " nh kh i | € ng t_.ng chith4c1g_  hJY
-X8c Ut mthfn trtm t. . ng c. hdt, x8&c L
4213KJJt qul th2 nghi m

KJt qul Lo [E€lc shA@Enntrkm t&c | oyi
m: h3nh th2 nghi m “,ph®hnchTadtheépmt h e
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g -5nB:10; £020; F330; 3ID40540-50; 5660; 60.70; >70

C

kK hi
t h@ rcung
dpt €hng
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t hu’
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dUng
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t bh[Wh ghoj I L gtlORoihgg 11B b F n

Ph, |

%t & n h ki€he' ¢ .

mJ

K hi

t
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ny

ch’

ngauwmnxX@l)vah ep ©b0T ng
| €

K I

1 (e
I

N
t

c8c |

dot €hng

ddng | € n

Ch’

ti

o

u

thu” ¢ n

0,6

0,9

1,2

1,5

1,8

2,1

L€ ng n°’

0,0542

0,0424

0,0392

0,0273

0,0243

0,0195

L€ ng n°’

0,0477

0,0322

0,0283

0,0225

0,0211

0,0203

L€ ng n°’

0,0315

0,0275

0,0254

0,0241

0,0231

0,0220

Sau khi

c. a

t.

ng

cp h fn€ctecrattrh . h g
t €hng

m X u

Bd mMg.Pok h i

n

g

V by

c ,l et Al ngn

c8c

kh' i

nY Cel8ct nng, unY( mdP: t%unNg

K2ch t
h ki(mm)

<2,5

2,55

5-10

10-20

20-30

30-40

40-50

50-60

60-70

>70

C. hut
binh (mm)

1,25

3,75

7,50

15

25

35

45

55

65

80

K2 ch
c. hyt
L " /X%nax

t

0,016

0,047

0,094

0,188

0,313

0,438

0,563

0,688

0,813

4,89

2,85

5,70

9,70

13,85

19,85

26,90

39,50

49,20

65,65

100

ng

7,29

4,30

8,05

13,90

24,95

34,30

43,60

56,55

73,00

86,40

100

| €’

9,69

10,75

13,94

19,07

27,41

39,81

50,99

61,61

74,16

87,99

100

12,0 g

13,60

23,05

34,46

45,26

54,56

64,16

74,66

82,26

90,86

100

14,49

Kh*

15,10

28,30

40,80

53,00

62,25

77,45

83,75

89,35

97,55

100

16,8 g

16,60

32,40

43,78

60,58

77,08

85,88

91,18

94,68

97,88

100
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Bd M§.Pykhi nY cl8c ng unYC,d" i (nVT:
2
Kz2chct| o5 55| 510 1020 2030 | 3040 | 4050 | 50-60 | 60-70 | >70
ht x (mm)
C hwung | 4 o0 | 375 | 750 | 15 | 25 35 45 55 65 | 80
binh (mm)
K2chect

c. h4 t ¢ 0,016 | 0,047 | 0,094| 0,188| 0,313| 0,438 | 0,563 | 0,688 | 0,813 | 1
L i, X/ Xmax

489 | 3,04 | 6,05 | 11,56| 16,56 27,27 | 36,89 | 54,33 | 62,84 | 75,73 | 100

ng

7,29 | 934 | 13,78 | 21,08| 33,40| 47,92 | 56,13 | 74,05 | 93,67 | 99,40 | 100

| e°

9,69 | 15,28 | 21,45| 30,84| 41,08| 54,62 | 66,87 | 84,31 | 90,20 | 96,94 | 100

— | 12,09g| 1595 | 27,25 | 41,05| 54,35| 64,95 | 77,45| 86,65 | 93,45 | 95,97 | 100

Kh "

14,49 | 18,93 | 27,15 38,22| 54,72| 69,76 | 83,97 | 89,06 | 97,31 | 100 | 100

16,8 9| 16,20 | 32,40 | 43,00| 59,20| 75,10 | 84,30 | 90,60 | 93,80 | 96,90 | 100

Bd Mg.Pgwk hi nY cl§8ct ng unYC,du ng phAng

Kz2chect

- <25 | 255 | 510 | 1020 | 2030 | 3040 | 4050 | 50-60 | 60-70 | >70
c. hd x (mm)

C. h& trung

s 1,25 | 3,75 | 7,50 15 25 35 45 55 65 80
binh (mm)

Kz2chect
c h4 t g 0,016 | 0,047 | 0,094| 0,188 | 0,313 | 0,438 | 0,563 | 0,688 | 0,813 | 1
L i, X/Xmax

- 489 | 9,07 | 19,63 | 29,77| 42,03 | 55,03 | 65,10 | 73,20 | 82,70 | 90,30 | 100

o

- 7,29 | 15,15| 22,94 | 32,96| 47,51 | 61,79 | 71,23 | 81,61 | 87,25| 92,45| 100

? 969 | 19,40| 28,93 | 39,63| 50,18 | 60,48 | 73,68 | 83,83 | 89,73 | 94,78 | 100

— | 12,09 | 13,40 | 26,40 | 39,64| 52,99 | 63,59 | 77,24 | 85,44 | 91,49 | 96,79 | 100

§ 14,49 | 21,30 | 29,19 | 41,82| 56,43 | 69,39 | 77,88 | 86,35 | 90,90 | 93,43 | 100
16,89 | 22,83 | 31,19 | 40,29| 58,58 | 69,67 | 80,36 | 88,24 | 91,92 | 95,87 | 100
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422Thinghi t@Bnméhinht rong mti tr<€ ng v?! h
4221M* mdhinht h2 nghi  m
200
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Kh@ thep ciing

Vila ximéng—cat

Hinh4.10. M* h3 nhm tuh 2] avgihi AMm
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Hinh412 BX tr2 m, u th?2 nghi Mm v~
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S’ d. ng c8c m¥gtvca xh!mgng  vdt |
nh €l ng4PEng50@uLy c8ch b" tr2 c¢c8c dUlng
b"i th2 nghi m n° tthoéng. €Caem¥u [t@ & nlgHut
kh2t trong khu!n t h®ipc 8t nlgW ntXu clhi °nn
khutn th®p v~ c¢- MTWHY ckaoit nlg” cmBhrnHitn "~ ttl
th2 ndhig mXd n"y L€ ¢ chtenm,d&@ fim hc h H
LTm blFfo hi u ng n° ngfm. C8&m, mXluou i
AB" tr2 c¢c8c dUingTln®12Bh fm Prhh € It rcon g

4222Quy tr3nh th2 nghi m.

Ti fanh n° c¢8c mXu th2 nghi m v, i Kk
Ln theaBd ng12PM, .i | oYi mXu _ ng v, i m t

tit Jjn h”>nh n° 3 | fn, | bly k/Jt qul trun:

Hinh414.X8 ¢ L MNnh khod ng o&dh cgioy an, a8 c
a,biM u so dAng | _1ng nY top tru
ciM, u so dAing | _1ng nY dung
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Sau khi n", tiJn h"nh c€a khu!ln th
nghi °n ¢c._ u c¢c8c vVvI/Jjt n_t. Ph€hng phs8gp
IL'S§ sau nso v.vi tt@m n° s& d a theo kh
vt n_t ° c¥mg khol[ng c8ch

V. i c&ch2muwhi m s d_ng | € ng n’
khi c€a mXu, vUch c¢c&8c L€ ng tr.,n L

5

Qo

kho[ng ¢c8ch gi_a c¢c8c v/t n_t cdt qua
nghi m s d, ng I|s@wmgkmi" od€a gmdth,3nwyc
song song Vv, i mHt ph3ng Li gua t Om
L " nh khol[ng c8ch gi_._a c¢c8c v/t n_t c.
mXu v~ c¢c8ch x8c¢c L nh khol[ng rén8ichh gi
4.13vahinh4.14.
4223KJJt qul th2 nghi m

K/t qgku2fc h otrhu@ gc b3 ndg) ct_hehodtk hlo8 n(g
n“r) (¢8ic tm@u nghi | mYant Ah:md c&c dUng
nhaul € ¢ nbt[ ntgM3LU.ngldpl.ngl5PEong phfn P
423Thinghin'tBnméhinht rong m*i tr<€ ng c¢c- n
4231M! t[T th2z nghi m

e

khe hd

R (RN e e

x4
3

v
.
3
3

2
no

Ludng
800

N
Khudn thép cing
s

100

MG thi nghigna3 -}

203
L

khe 'hd Kip dién

:A«.-N :,-‘,‘_::: Y -.,
Via ximdng—cat

Hinh415 M! h3nh th2 nghi Mm m, u
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Hinh416. H3 nh dnh m u th2 nghi Mm | o
S d,ng c8c m&ftvca Khlimbgng  vdt |
nh €[ ng4PLng50uLy c8ch b" tr2 c¢c8c dUng
b"i th2 nghi m n° trog€gcmmXutt E2nggt
b"i n LytL@roong. kb uthrnoGtgh ®p  ic t h2 nghi
tr€ ngnhengUoa- khe h thgpi B MFumht &.h
d=2+4mmnh€ ow-dyt hW do8nét i omguli @m1 ki n
tho8§n@&8&phmXu th2 nghlyi imldolPUmg BmH¥ L
n“y L€ ¢ chlonldeaiguhps 0c §t | °Liw W' nl forfy
hi u _ng n° ngfm
4232Quy tr3nh th2 nghi m
Ti/Jn h"nh n° c¢c8c mXu th2 nghi m v,

L Jmonch€ thiomgdésPbhfn PM_i ||l @adi mXu _ng
| € ng thui Bnnh " & ©" t3 | fn, | bly kIt
Sau khi n", tiJJn h"nh c€a khuln th

nghi °n vdltwiic&c8c PhehWhtg ph8&p x8c L n
b3nh c¢c,a c_,cred@ w.aiu Wwrogn s h tcrhévan tr

| ©n ¢cdn ¢, a n-, sau L- 1bly k2ch the,
tr2 c8ch t Omacmh, an m«rk htoifQug ki  n tr °n
V. i c&ch2muwhi m s d_ng | € ng n’

khi c#®dab mm¥w L€ ng th3ng qhinhdl7@iMm) mXu
x §c KZ onth ct§hc€ hcdt L'§ num tr°n c8§c L€ n
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2
Sl
T b,
1

5

1}
4
fiee )

b

o
7114
‘/

3
3
/

|

~

‘“\ SR
W) 4 Sk \ah
, ) , u s d,r

n tdp t |l € ng n d4ng ph?3

Hinh417. X8c LMNnh khod ng c¢c8ch giva c 8

Nh€ vdy m¥u>n h2 nghi m c- 8V, viYcch§ cc
mXu s d,_.ng | € ng n° dWHghpbt&oagl €sa
song song Vv, i mHt ph3ng Li gua t Om
" khch ctghce mBim Lt § °n c §c Lh@h&lge Kidn3ng
the€e ¢ c¢. W&dh ct:ha€mdt!l - n=ym tr°n L€
c8ch gi_a 2 vJjt n_t gfn nhau cdt que
4233KJJqul th2 nghi m

K/t gku2[c h otrhu@ gc b3 ndg) ct_h ehodtk hlo8[ n(g
n“r) (cacm, u Bwovu id, ng c8&8c dUng €@teh Wghin™ |
trongcadb [ n g 17U .ngl1l8mHU .ngl9B b f n Ph, | . c.
43.Thi JJt | dp c8c quy ludt th ¢ nghi n
431.Quy | udtph,Qktdhcuh cruhgd* e h c¢c_. a c¢c_. hy:

n v o ch™ ti°u thu ¢ n’

AfyiEnl A .
& T o o
3 &y |~ i
% B P
Wt G g
e R

N

Qo

T. s’ bIlMgu©y d ng L€ ¢ L th  vQ
th€ ¢ c¢c,c L8 trungtband saut €hng  on
| € ng n° kh&8c nhau |~ 1€ ng n° tdp t

xemhinh418 X" | T s° 1i " u theo ph€ehng ph§&p
ratraqiul udt vQ s ph, thu, ¢c xblp x k2ch
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n" v’ o ch” ti°u thu'lc€nig tnehnkgh § cn gn h
n"i v,i c¢c8c mXu th2 nghi m d%¥%ng |
d, =0,0386q **" ;R* =0,947 (4.2)
n"i v,i c¢c8c mXu th2 nghi m d%¥%ng |
d, =0,0318¢ **" R® =0,971 43)
n"i v.,i c8c mXu th2 nghi m d%¥%ng |
d, =0,027q°*"*;R* =0,994 (4.4)
trondpik2ch th€e ¢ trung b3®mh c¢c,a c_, c
qgich”™ ti°u thu®c n° Lhn v , kg/m
X
> 0,06
3 ¢ $0Aj 44Q
'© 0\ trung
mo00 \| © @ [ tungi L] B Dtb(D) Dai
= I .
<> 0,04 2. LN dai N o A $OAjO0Qq O
M% \ \\
>Aa [ ——Power (Dth(TT)
= 003 4 4 B 000I
M® [ b N
m %wﬁ —— Power (Dtb(D)
i
> 002 ¥ i)
E —— Power (Dtb(P)
0,01 0E T¢q
0,0 05 1,0 1,5 2,0 2,5
/| K GAsdz 6§KdzvO yw lj 613kYo0D
Hinh4.18.Sf phAdgtchviai ¢ hut L8 sauvmY B o

dung | topgtnYagmpdhdinig.v"
4.3.2.ThiJ} Ido quy luct th. c nghi mvQphanb k2 chc¢h €L 8§ ph§
theo kho'ng cach tinht tamn
T. s BIrnga3PBl.ng14PB[.ng15xL@y d ng L€

th vQ m idygurmmenimh4.19hinh420, hinh4.21.
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0,30

0,25

0,20

mA2T

0,15

0,10

A A3T

0,05

PBuong kinh trung binh ¢& hat d., (m)

n'.. ,
" ’
...-!""l'

0,00 W=

0,00 0,02 0,04 0,06 0,08 0,10 0,12

Khodng cach tir tdm mau r (m)

Hinh4.19.x phA t huidyvabkhhxad ngd occ&ch
cva c8woAkhu nY vai | 1 ng
0,14 .
/ /
< /‘
0,12
— d.= 10,7421 + 0,0223r
E dy, =20,123r2+ 0,2515r R? = 0,9723
__6‘90;10 R220’9912 Py ., ’I
% 0,08 ._,- -
e / A p @ A2D
’E . rd
0,06 T BA3D
c 7/ P
Z / PR ¢ A A4D
= 0,04 -
= . P
AQ&D ‘ ./ !I
5 0,02 - 1d., = 7,0265r% + 0,0443r
3 R? = 0,9962
0,00 | | |
0,00 0,02 0,04 0,06 0,08 0,10 0,12
Khodng cach tlr tam mau r (m)
Hinh420.3x phA t huidyvabkhhxad ngd occ&ch
cva c8woAkhu nY vai |

ng

tp
ny t

tp
ny

t
9]

t
(
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0,25

“'
-
-

0,05

— 0,20 O

£

& dy=1,6711r /

= R2=0,7061|

£0,15

o | dis= 0,9497r

< R? = 0,854 || ®A2P
S 610 m-|WA3P
S o7 A A4P
P

£

=

QD

o

¥

=

]

R?=0,9391
0,00 &
0,00 0,02 0,04 0,06 0,08 0,10 0,12
Khoang cach tir tam maur (m)

Hinh421. & phA t huidyvabkhhxod nmgd oc&cah tp t

cva c8§oAkhu nY vai | _1ng nY du
3,5
[ ]
3,0 y =[0,033x
25 R = 0,8365
_ 20 ® A2T
< 1,5 — 4
° et A A A3T
1,0 .-~ A
847 4
0,0 & I
0 20 40 60 80 100 7
d,. »*
7

== f —
' >’y

Hinh422S phA thuic cva k2zcghh th_ ac
v o khodng c9%ahctBc mgudXibgil Atng nY
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T. Lhinh&1®vaphantichcaes ™ 1 i u t hu L €thic nh
nghi m phi¥: B€pcv, i tr<€ ng hh%hn W3 vd
s" d, ng Iyl It hrugy it. ¢ hhVlaxov cho phécli &dui O . nE
clng (25)v @ dUng khtwg bhWunduyAnm i ¢

ao

L hinh4.22:

d r?
— =K, Ky (4.5)
r I’0

S d,. ng ph€ehng ph8p b3*nh ph€ehng t
thu, ¢ ¢c,a k2ch the ¢ c,c L8 ph8 ra t

h>p v, i Ilg&mXqu wZIg.mu ,AB8Thg (451 hd JJt
| dp Ly@ ucdthinh4l9cn- dUYng:
d, _ r?
o —0,033.r—2 ,R2= 0,865 (4.6)
0
T. c ! n(4.5vaf.6)csuy ra:
Ken-Kaa = 0,033
Thayl &i" o c! @§t hh &€ c
+MX A2T: d, =442r° 4.7)
+M X A3T: d, =337r° (4.8)

C8c mXu lo4i A s d,ng | € ng n° d
k/JJt qul Vv Qkzsch girhueitgh b,3onh ¢, h4t v~ o
t ©m n° nh@hg20hinh4Il S8h°  d_ ng ph€hng ph

t i thiWu thu L€ ¢ c8c c¢cing th_ ¢ th
-C&c m¥u lo4i A s d,ng | € ng n° d
+MXu A2D d,= 201232 +0,2515R 2 = 0,99: (49)

+MXu A3D d,=10,742% +0,0223R 2= 0,97 (4.10)
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+M¥u A4D d,= 7,0265° +0,0443R 2=0,99 (4.11)

-C8c mu lo49 A s d,_ng 1€ ng n° d
+MXu A2P d, = 1,671 R2= 10,706 (4.12)
+MXu A3P d, = 0,949t R2=0,85 (4.13)
+MXu A4P d,= 0,6326 R2= 0,939 (4.14)

cCg&c kJt qul th2 nghi m L i v,i <c8c
bl ng20mU .ng21lmUI.ng22Rr.ong ph¥fn Ph_, | _ c.
x©y d. . ng L€ c¢c LY th vQ m i qdpsaw h’

kholngt 8l htc, & ©m§ @ UmX B hinh#.£3 hinn4324
hinh4.25

0,07
0,06 |— .

_ d,, = 8,9876r2 + 0,051 o ¢

£ R2 = 0,9988 Pl ee ¢

= 0,05 ‘e 1245

"(3“ 7 ® [ ] o O @

= ;. ‘ A ® B2T

5 004 |ld, =4,4764r2+0,0368 [ |7 o x A B3T

[ ) 2 4 ‘

< R? = 0,9909 o0 ohda,

£ 0,03 x ¢ .4 ¢ B4T

2 3

-

= ~ ¢

Z 00 .

0,01 A

20 dy, = 3,4802r2 + 0,0179r

E R? = 0,9492

0,00
0,00 0,02 0,04 006 008 0,10 0,12
Khodng cach tirtdm mau r (m)
Hinh423.x phA t huidyvabkhhxod ngd cc® cah t p t
cva c8woum B khi nY vai | _1ng 1
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~

0,07 | |
dy= 5,7439r2 + 0,3555r . |°
0,06 R? = 0,949 *o—,
— L
£ Al e T
2 005 |y, =3,7013r +0,1928r g ¢ ,,'01 °
= R? =0,9692 o000 o o ® BID
o 0,04 ° . ,,' : DA AB3D
=
< - o o ! ¢ BAD
= 0,03 o .’ T A g
c A ’. "4
= ° ‘® g 9.
£ 002 oy’ o lae
i:D s’A’A *" Ar" & Y
B 001 pA g o
3 13'3,,1'_!.%—’ o $ | & |dy=39999r 1+ 0,0871r
CASE R% = 0,9885
0,00 = ‘ :
0,00 0,02 0,04 0,06 0,08 0,10 0,12
Khoang cach tir tam mau r {m)
Hinh424. 3 phA t huidyvabkhhxad ngd occ&ch
cva c8wouvm, B khi nyY vali
0,07 :
ay
yana
0,06 A AsT -
E dtb: O,6656I’ y 7 ) ( - 7
20,05 _ o ede. -
2 R? = 0,89 .
o o 7| A®
=0,04 Voo -hed
o 9 i Vol 23 : 3 4
£0,03 ° 32 ’3" L A B3P
20 73 Y P
= L | A 9 |d..= 0,6054r| |e B4P
50,02 R? = 0,9743 H
£ Ayt
Y
0,01 dy=0,5277rte
g R? = 0,7359
20,00 |
0,00 0,02 0,04 0,06 0,08 0,10 0,12
Khoang cach tir tdm mau r (m)
Hinh425.% phA t huidyvabkhhxod n g occ&cah

CVa

c§woum, B

K hi

ny

V O

~

tp

ng
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T. c8c L'nhdm’ thblyr®nkholnighac@&d t.
b&n k2nk2mKuttrhu8fgc b3 nh ¢, hUdt phon b
theo kholng c8ch, tuy nhbPhn mM¥u th
the€ c c¢c,c L8 ph8 ra c¢c- s, X §o,trang , n |
phdm vi c¢c_,a b~ i t k2 cmgdiih@mctch ™ onfgdhiv
l udt "n L nh, 0Ot Ocrl QOs®§ @ 6B%¥mp h€hng
phe€ehnig tthi Wu cho ph®p thil/Jt | dp qui
trung b®nh c¢c,c L8 theonkhk®ofag c8ch t

-C8c mX%u lo4 B s d_ng | € ng n° t

+MX u2TB d,= 8,9876° + 0,051 R 2 = 0,99 (4.15)
+MX u3TB d,= 4,4764% +0,0368 R 2 = 0,99 (4.16)
-C8c mu lo49 B s d,ng | € ng n° d
+MX u2DB dy, = 5,7439° +0,3555 R 2 = 0,94 (4.17)
+MX u3DB d,= 3,7013* +0,1928 R 2 = 0,96' (4.19)
+MXu4DB  d = 3,9999% +0,08%LR 2 = 0,98 (4.19)
-C8c m%u lo4 B s d_ng | € ng n° d
+M X u2PB d, = 0,6656 R2=10,8 (4.20)
+MX u3PB d, = 0,6054 R2=0,974 (4.22)
+MX u4PB d, = 0,527% R2=0,735 (4.22)
T.cks  frongcad [ng vitrénihdn ht hbBly :
-n" i v,i c¢c8c mXu n° ngfm tm¥hgdili

B), do [nh h<€ nd &« nma cnhrot kt2hcoh§ ntgh ‘@ hc,

hhn Imdiic*ng m t kholng. c8chhoFmd ¢ 8§c
mXu LJ/Jn 2/ 3 Kk&mrchkeéetrht@ goXb3 nh3c_ hdt |
| udt ttng dfn theo kholng c8ch, tuy
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mXu th3 k2ch the ¢ c,c L8 ph8 ra gil
cohW gili th2zch r3Jng, mHt tho8ng ph,

d, ng Ldp v_. nHc bi ,ftnhk hhi€cnognge._ gaF ns -
c"ng |, n;
-n" i v,i ¢c8c mXu n° trong L im@Gw ki

|l o4i A) k2 ch ktho®€.nag o 8c hlL 8§ .t team n~ | |
c- mHt t.ho®ubewe.[i lavh? chi Qu ki n n°’
khing ¢c- t8c d,_ng c_,a s-ng phlfn x4,
433.Quyl udt th. ¢ nghi m vQ ph®n b~ ©c.
4331n " i I1vwingdp trung

n"i v.i c8c mXubiM@gkoyC,d tng L€ c
quy |l udt pho©n b" th”nh iph#f.ni cmXu Yt€
trungn h Khh4.26.

100

.
/x/ /j/ // —~—Q=4,8 ¢
60 . i I
S S
P

co
o

40 / —-—Q=12¢g
/D/ %x-Q=14,4 g

/ -0-Q=16,8¢g

~ ~

Ty |é c& hat co kich thudc < x, %

N
<

0,0 0,2 0,4 0,6 0,8 1,0
Kich thudc cd hat tuong dbi x/x,,a
Hinh426.Dv ng thxc tA cva quy |®tsghomY
m u | _1tng nY top trung

S dpm@®hng ph8p b3nh ph€ehni utdti vtd
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s phPythao, k2ch the gxee. thénglo&hng L

t€ehng . ng v,i ch" ti°u thu ¢ n° Kkh§8c
o 0,9636
ax 0
+Q=438 g(q=0,6kg/nﬁ): 2T(X) %Xm_ O ' R $,897¢ (4.23
ég Xax 06;028
+Q =7,29(g=0,9 kg/m): PC3T(X)=aexm— 6 , R 9,989/ (4.24)
. o
+Q=9,6 9(q = 1,2 kg/m): PC4T(x)=anm— 6 » R 0,943¢ (4.25)
a(; aXOO4.777
X
+Q =12 g(q = 1,5kg/m?): P (X) = anm— 6 R 9,997 (4.26)
g éax 061206
X
+Q=14,49 (q=1,8 kgftfn P (X = ae)%— 5 ., R 0,9847 (4.27)
+Q = 16,8 dq = 2,1kg/m?): P.,r(X) = anm— 5 ,» R 0,950¢ (4.29)
G max
n"i v, i c8c WhXu8d odichA, h Bt dx< k2 c

rcho tr€ o trdgmg X oépankinRe dpdt ngn gt
t h c:

p_ =V (4.29)
(x<r) Vo

trong Vs :thW t2ch h3r,m1ﬁVr3c:j%pr3;c- bg&n k?

Voo thW t2ch ngRerF,°V51:i31mI¥.u b&n k2nt

Ch xpx= 0, 08 m v~ thay (4s7) (4.8) (4d5)c § ¢
(4.16)t hu KR cqul smf@Bnh trong

T blAdls s pd€ehagg ph8&8p b3nhtph|hng di
c8§c clng ' th cpPhPn Ghmntgmm§cng & g n° tr

-Cacm¥u | o4Yi A:
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2,418

0]
6 » R 0,543t (4.30)

Qo

+A2T (Q = 4,8 g): Pr(X) =g~

i

ax

2,2639

g)o

(0]
+A3T(Q=7,20) Per(®=s— § . R 2,590 (4.3

(;Xmax -

Bd M&. SosanlPyv ai  c8c m, u so dAng | _ 11
khitmong Li Zu (kiWh: k%h)8§c nhau

C. hdt t r ul 0,0075| 0,015 | 0,035 | 0,055 | 0,080
K2ch t h+e€e,
t €hng ax |

A2T (489 | 0,77 | 154 | 36 | 566 | 100

0,094 | 0,188 | 0,438 | 0,688 | 1,000

MXu Ala3T(@729| 101 | 203 | 473 | 743 | 100

B2T 4,89 | 0,82 2,52 9,65 19,54 | 100

MXu Blpsr729| 231 | 7,14 | 27,37 | 5546 | 100
-Cacm*u | o4i B:

° 21761
ax O

+B2T(Q =4,8 g);PBZT(x):anm_ 6 ,» R 0,921¢ (4.32)
g - 1:5852
ax O

+B3T (Q =7,29): PBgT(X)=anm— 6 » R 0,999¢ (4.33)
C/max

4332n i I1vwing n° d”i

n"i v,i c8c mXubl[ikhgsi® ey, dt ng L€ c

quy ludt pho©n b" th”nh iph#.ni cmXu Yt€
n h Knh4.27.

S dph@hng ph8p b3nh phe€ehni utdti vtQ
s. phPoytha k2ch the X%ae.  thekRogd0@MNg L
t€ehng . ng v.,i c¢ch” ti°u thu ¢ n° kh§c



a X

+Q =4,89(q=0,6kg/m): F,p(X)=gg—

0]

+Q=729(q=09kg/M Rsp(¥N=e— o

0

+Q=969(q=12kgM Rp(X=— 0
+Q=129g(=15kgM Rsp(¥W=ag— ¢ . R 0,98

+Q=1449(q=18kgM Rep(¥=g— 6 . R 0,975

+Q=16,8dq=2,1kg/m’): Ryp(X)=ag— 6

Hinh4.27.Dv n g

n" i v,
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o 0,908

o
o R 0,974: (4.34)

¢ Xinax

o 0,6109
a X

, R =0,983¢ (4.35)

meax -

0 0,4779
a X

, R 9,987- (4.36)

(;Xmax -

0 0,4139
a X

(4.37)
C Xnax =

° 0,3945
ax O
(4.38)
9)(rnax -
é X 08843
, R ,956: (4.39)
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