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2 ni6u sAu 16 min la mot th6ng s6 xy tnuat-
( c6ng ngh6 quan trong dnh hudng lon toi cdc\- c6ng vi6c crla m6t chu kl, dAo-ch6ng giu
dudng hAm. ChiBu sau 16 min hqp l1i ldm gia t5ng
t6c tfQ Cldo-ch6ng gi0, tdng ndng su5t tao d6ng vA
gidm gi5 thdnh xdy dung duong h5m,... Chi6u sAu
16 min "1" (budc ti6n guong lti thuy6t) phtr thu6c
veo t6 hop nhi6u y6u t6 ky thuat-c6ng ngh6-t6
chrlc thi c6ng khdc nhau [1].

Hi6n nay, d6 xac dlnh chidu s6u 16 min_thi c6ng
c6ng trlnh ngAm c6 th6 ti6p cdn theo b6n nh6m
phuong philp sau d6y [5]:

.i. Nh6m tho nhSt - X6c cllnh chi6u sdu t6 min
theo yeu cAu t6c tlQ ti6n guong;

* Nh6m thf hai - Xdc ctinh chi6u s6u 16 min
theo kinh nghiem thi c6ng thuc t6;

.! Nh6m thLp ba - X6c dinh chi6u s5u 16 min
th6a mdn y6u cAu diro ch6ng c6ng trinh ngAm;

* Nh6m thu tu - Xac dinh chi6u sdu 16 min theo
c6c cong th0c thyc nghiQm.

Vd ban ch6t, ba nh6m phuong phdp dAu ti6n
xac dinh chi€u sdu 16 min d6u thu6c v6 c6c
phLrong ph6p choh tru6c chiCu s6u i6 ,in. Ci"
phuong phap ndy v5n chua hodn thi6n. Tqi dAy,
v6n t6n tai nhi6u vdn d6 chua duo3 giii quyCt th6a
deng nhu sau:

.!. Lam cech nAo c6 th6 ddm bdo gie tri "1" da
chgn c6 th6 hodn thirnh tren thuc t6 sau khi chon
truoc gidr tri bu6c ti6n giuong "1"?;

_ 
.f 9o ..o lga chon gi6 tri buoc ti6n giuong "1"

van thi6u rat nhi6u ch*ng ct? luin gidi;
.:. Lam c6ch ndo.c6 th6 giSi bdi todn nguoc

"phdi tim ra cdc di6u ki6n t6 chuc, ky thuat, cOng
ngh6,... phir hop tl6 c6 th6 dat duoc gi6 tri "t" cdn
thi6t tren thuc t6'. Ddy ld bdi toan r6t ph0c tap. vi
chi6u sAu 16 min phu thuoc veo r5t nhiiiu y6u t6,
thay d6i liCn tuc tr6n thuc t6.

NhCtng v6n dti tr6n chi co tl^e : : :-. -: :-=- co
soketquanghiOn cuu cria pl-,c:; :.-:: .;: linh
chi6u sAu 16 min trong truorg -:: :--: :-a: :r6n
co sd xem xet cdc yiiu t6: dac : -- :-= .:, :6 t6
chuc chu k!, c6ng tdc; cec lir^- :-a: -a-: lr-c.
chtng loai cua cdC trang-tl'idt : :^ ::-; :"i :eu
ki6n md. dia ch6t. dia co hoc. .. :- :-: :-= .-- ,Lc
xay dung cong trinh ngim: h^a '=-) --.. :=- <i
thuat (cung cAp nirng luong. ::- .- -=- :^ong
gi6, vdn tdi,...) d muc dO cAn :- 3: :-: :-a :. ^ r'r thi
c6n9,... Ngoiii ra, tai day cc :-i :-a i:st den
nhipng su c6. tai nanxAyra'.':-;:-=:'--:- cdng
cong trlnn ngam L:/l+[bj.

1. Xay dwng c6ng thuc xac dinh t6ng chidu
siu cia cric 16 min thqc t6 trAn guong thi c6ng
c6ng trinh ngim sau m6t chu ky clao-ch5ng

ViCc xiic dinh t6ng ch 6u s5- :,a cac 16 mln
thuc t6 thi cOng c6ng trlnh -ga- :-' :;a tr6n grd tri
buoc ti6n guong "l vd sd ,:-; :a: 6 .rrn n phdi
khoan tren guong s6 k-o-; :-: ,:t q.a chinh xAc.
Tu ket qud nghion cu- . :^-.er. rheo Vo Trong
Hung, t6ng chi6u s6u crla cec 6 mln thLpc tC tren
guong thi c6ng c6ng trini rcAm -:lr" phai xac dinh
theo c6ng thuc [6]:

[,
Ll, ={1.n,,) l.\- l. (1)

= cos,.CoS0r I

Tqi d6y: I - euoi t en gJong lli thuy6t sau m6t chu
kj, thi c6ng cOng t'1lh ngAm. m: n - 56 uong
(nguydn duong) 16 min phdi khoan trOn guong thi
c6ng cdng trrn'r ngdm: n,, - Gi5 tri cua s6 uo -g t6
mln thuc t6" trOn guo,ng O5 tinn t6ng chiOu ca lhuc
t6 cia c6c 16 min phdi khoan cho m6: :. - ( .' thi
c6ng voi b-r'oc ti6n guong l : ,.i - Goc ::- :=: :iu
th2rnh trong mrit ph5ng nim ngang xC., ; -.: - 'rh
chi6u cr}a truc doc cAu tao 16 n - :- - =- -at
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cpc lequ ugl ouofll gs - qd :QI6'ru96u quul 6u9c
6ugc tq1 6uon6 ufll urQrqu LU-eB ,,!,, 4rql {rO Ougqc

io tglut cgc uoqu 6upq quip 9c 4;6 6ugqc iq ugnqc
cgg 6ugc cgc oqc uer6 rqql - r't'q'I :ug6u qu[4
6ugc 6ugc lql {I nqc 6uo4 cgql cQn 6ugc cgc rg,r
os (d9;l t9u) dgl cop upot u?or.{ u0rq cnq} r?qd,,r'qxq1,,
uer6 roql Oupoqy Qq upol 6uo.r],.r,,4q1 dr6 6ugqc
iq lglql 

^gur 
r.u9qu oqc ,,(r'tuq} 

r6']q'f)., quip 9c O16
6u9Llc iq ugnqc cet 6ugc cec oqc uer6 rqql 6upoq>1

irl g16 tluip cex gs ?H - rbcqc)l :6uon6 ug4 6unp

4s rqq 6u9.p gql 9c nBqu cgql 4rO 6ugqc i9 lglql cgc
rEol 6ur:rr.lc urgLlu cpo enc lgqu ugl 6udnl 93 - c :el6
'lugbu qu1.r1 6ugc 6ugc rq1 6uon6 u?4 rxQrtlu r.xpp

,,!,, 4rql pp ]gp cgq cnx IgLu cgc r.x9qu 6upq pp l-pp
cgq cry iq uenqc c9l 6ugc cgc epc uet6 loqf - Iqxqcf

:urp6u quul 6ugc 6ugc lql 
^I 

nqc 6uoJl cgql eol^
6ugc csJ ton os (den tqu) dPt cQp upot uPoq u?rq
cnq rpqd ,,r'qxqcl,, uer6 rqql 6upoq1 Qq upol 6uo4

,,!,, 4tql 9p lgp cgq cnx ,igru ugqu oqc ,,(r'qxql"!'qxq5l),,

Pp tgp c9q cDx iq uenqc cej 6ugc cgc e4c uetb
tqql 6upoq1 irl 9rO quip cpx 9s 0H - r'cD(q5l :6uon6
ue4 6unp 4s rpql 6u9.p gr1l 9c nequ cgql cgq
cpx [gLl rEol 6ur.lqc uoqu csJ enc ]ellu uo,1 6uoh1

9s - x :a!6',,!,,4rtl] laql ue1 4t6 6u9qc cq 6ugc upqd
uorq cnql uer6 r4q1 - r'bt3f :rug6u qupl 6ugc 6ugc
!q] 

^l 
nqc 6uo4 cgq>1 cQr,r 6ugc cgc ro^ os ,.!opl, uero

rqql 6ugoq1 QQ t1pol 6uo4 (d?!l lgu uQrq cnql) dgl
cOp upol ueoq ..(ropl'r611),, .,!,, 4r.ll leql Lue] OrO 6u9qc

cgl Ougc ugqd uorq cflql uero reql Oupoql ir19rO qilip
cpx QS eH: r'6p) lutru gu rql nes 6ugc rq1 6uon6 igs
qupq] qulq e4n 6ugq1 nnl cn^ nql oqc lgqu uql reql
Luel 416 6uQqc cg1 6ugc cgc rEol 6u4qc 6uonl 93
- 6lc :er6 '(,,uro coqc uer6 rer.il,, gc rug6 oeq) upol ue
rgql 6uE4 opn 6uon6 enp cg1 6ugc ugrq cnql uero

leql - r"1 :o16 9'g7st1 :qr6 ultu gu rtp nes 6ugc rtll
6uon6 9rO 6ugql cel 6ugc epc ,dO Ieqf - ut :fqnb;
'6uon6 ugJ1 uluJ deu er6 ueql rqql 6ugp uggu
6ugc cgc 6uonl 95 - '"N :O'L>"I :6uon6 ugl} ulr.u

deu er6 ueq] leq] 6u9.p ugqu 6ugc cgc e4t6 6uqnq
qup 9s OH - u5t :(ulu.r gl)/!en6u,et6 'u1Lu 91 lQtu 6uox
deu uequ 6uac lour ep uet6 tetll -'t :uttu ql 'tuEbu
rluut 6ugc 6ugc !tl] 6uon6 ue.rl ulttt 91 6udn1 $g
- u :er6'urv6u r]uUl 6ugc 6ugrc rq1 6uon6 u94 Luotqu

LuPp ,,!,, 4lr.ll ueoql ,{gu.r 59c urgqu 6upq ueoql 91 cgc
ueoql iq ugnqc cpl 6ugc cgc epc uet6 roql - rq)P5I

:ue6u Lluul 6ugc 6ugc lql 
^)t 

nqc 6uo4 cgql con
6ugc cgc rgn os (d911 ;9u) d91 cQp upol upoq uQrtl

cnql lpqd ,,r'q!qcf,, uer6 rqq 6upoq1 9q upo] 6uoJ]

,,1,, ,nql ueoql lgtu ugqu oqc ,,(lq'iq1 r'Lrlqcl),, ueoql iq
ugnqc cpl 6ugc cgc eqrc uer6;qq1 6ugoq1 iI er6 quip
cgx gs Qg -,qrqrl :6uon6 u?4 6unp 4rs roql 6ugp
nequ optl) ueoql 

^pur 
leol 6ulqc uigqu cpc e[c ]gtlu

ugl 6uonl 99 - I :A16 '6ugc rq1 01 nq3 ]0m 6uorl ec
npp'Ec lgnc ru?!p IQql tel ec uequ dg;1 'ec oe16 upq
cel 6ugc epc uerD lerlf - ""bl :or6'upbu quul 6ugc
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^t 
n4c uglq6u pnb l9l 4l

6u9qc-opp {1 nqc }Qru nes ug6u
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'( r) c4rql 6ugc oeql Lrg6u qu14 6ugc
6ugc rq1 6uon6 ufll gl cnql utLu gl cpc e03 ,,[13.,

ngs nglqc 6ug) conp quip cgx ?rl] 9c tq] '6uon6
ue4,,!,,4rq] utu gl 6u4].e[o,,rd,,',,!to,, oE] ngc cg6 cgc
'.t, le^nql d| 6uon6 ugll cqnq tglq n9u '^C^ nqN

'fi 9n 6uonp gs lQtu 'u3,{n6u
6ugq1 6uonp 9s loLu pl ,,ru,, tr.lt '6uonp ue^n6u
gs lQur pt ,,u,, n?N '[9] 6uonb ug!] 

^l 
nqc rgur

qd
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6uofl6 ugll
cgnq p^ ,,u13,, tug6u qupl 6ugc 6ugc tq1 6uon6 ug4

el cnql ulu gl cpc enc ngs n?lqo 6u9) 6uonl lEp
e4r6 Aq uenb lgLu uorq ?q] ,,uu,, 6uonl lEe u<nu :,,u,,

6ubnl rep l9^ cpr.ll upol upor-l (Z) cOtll 6ugc oeql
quJl ,,uu,, utr.u gl 6uonl os eDc ir] gt6 6uonl te6
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nh6m chtng loqi c6c mdy, thi6t bi thuc hiCn cac
c6ng tAc phu tro khiic nhau s& dung tren gLpong thi
c6ng c6ng trinh ngSm; kpi,r- H0 sO x6c dinh gi6 tri
khodng thdi gian cria cdc c6ng tdc phu trg do nh6m
chring loqi m6y, thiCt bi thu "i" thuc hi6n hodn toirn
dQc lQp (thuc hiCn nOi tiCp) so voi cdc c6ng vi6c
kh6c trong chu kj, thi c6ng cdng trinh ngAm; Vri -
Kh6i luEng cOa c0ng tdc phu trg do nh6m c6c m6y,
thi6t bi phu trq tht? "i" thuc hien khi thi c6ng c6ng
trinh ngAm. dvp;; kp.; - HC s6 anh hudng cria cac thi6t
bl ch6ng gicr trong nh6m c6c m5y. thi6t bi phu trq
th& "i" thqrc hi6n cdc c6ng t6c phu tlro tr6n glrong;
ko.;31,0; npi - 56 tuEng l6n nh6t cia cac m6y, thiet bi
phu trE thuoc nh6m th0 "i" thlpc hien tren gLrong,
slmno;; Pp.i - Neng suat thuc hiCn_cac c6ng tdc phqr

trq fen guong crla nh6m m6y, thi6t bi phu tre tho "i",

dvp(gidxslm"r.); km.i - HO s6 x6c atinh gie tri khoang
thdi gian c6ng tdc khoan ph6i thrpc hiQn hoan toan
d6c ldp (thuc hien n6i ti6p) bdng nh6m c6c m6y
khoan thO "i" so vOi cec c6ng viQc kh6c trong chu kjr
thic6ng c6ng trinh ng5m; k*.r - Hg s6 x-6c dinh ti lQ

ph6n kh6i luong c6ng tec khoan c5c 16 khoan crla
nh6m c6c may khoan th& "i" ddm nhiem trong toan
bO kh6i lLpEng c6ng t6c khoan tr6n guong thi c6ng
c6ng trinh ngAm; k*i<1.0: (k,k.1+kuk 2+...+k,k k)='1,0'
ki; - H6 s6 dnh hudng cria cdc m6y khoan thuoc
nh6m th& "i" hoat cfOng cl6ng thdi trCn guong;
k1;il,0; n1;- 56 tuong c5c m6y khoan thu6c nh6m
chring loqi th0 "i" c6. th6 d6ng thdi sr] dqng tren
gLrong, mkk.i; Pi.; - T6c dO khoan thuc te cr,a m6t
mdy khoan cho tr)rng nh6m ching loai c6c may
khoan tho't c6 th6 tt6ng thdi sri? dung tren guong,
m/(gioxmki;); k,o.i - HQ s6 xdc dinh gid tri khodng
thoi gian c6ng tac xtc b6c tlSt de phai thrpc hiCn
hodn todn dOc l?p (thuc hien n6i tiCp) bdng nh6m
c6c mdy x(c b6c dat da tht? "i" so v6i cdc c6ng viQc
kh6c hong chu ki,thi c6ng.c6ng trinh ngAm; k,,, i - H0
sO xac dlnh t'i l0 phan kh6i luEng c6ng t6c x[c b6c
det d6 crla nh6m c6c mdy x(c b6c thr} "i" d6m nhiQm
trong toan b0 kh6i luEng 05t 0a can xlc b6c tren
guong thi c6ng c6ng trinh ng6m; k*,<1 ,0;
(kv, r+kv\ 2+...+kw,)=1,0; Sr" - Di6n tich mdt cdt ngang
thi cong cia c6ng trinh ngim, m'; p - HC s6 thi?a tict
di6n (hG s6 lgm, hQ s6 phd thua,...); q - HG s6 sr)
dung 16 min: k", - H0 s6 nd rdi cr]a ttSt d6 sau khi n6
min; kx.i - HC s6 anh hudng cria c5c mdy xric b6c
trong nh6m c6c m6y xoc b6c d6t dd thu "i" cl6ng thdi
s& dr,rng tr6n guong; k,.i<1,0; n*.i - 56 luong cdc m6y
xtic b6c thuOc nh6m c5c mdy xrlc b6c d5t da tho'f,
n1Xy.;i Pyq; - Ning sudt x0c b6c thr.rc t6 cta mQt m6y
xric b6c cho trong nh6m c6c mey xoc b6c d5t d6 thLr

"i", m3/(gidrmx,.)i k"s.r.- HQ s6 x6c dinh gia tri khoang
thdi gian c6ng t6c ch6ng gio c6 oinh pnai thwc hien
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hodn todn d.oc lAp {thUc hien noi tepi bE^g -rom
cdc mdy. thi6t bi ch6ng gii co d r- :-r - s: .: rac
cdng viQc kh6c trong chu ky rn cc.: :l-.1 :rlnh
ng6m; V".; - Kh6i luong c6ng tec c.a-! I j :a iinh
thrl "i" tr6n guong thi c6ng c6ng trln. -ca- : ^^ cho
m6t met dai (1.0 m) ti6n guong ce '; :'^- -;em.
dvcg/(1,0 m): k, - HQ s6 dnh nuo-rg c,: -: :- er bi
ch6ng giir c6 dinh trong nh6m thu';- "4. :Jcng;
k, ,:1.0: n" - 56 luong cac may. th;et b. c^:-E I , c6
alinh thu6c nhom c6c mdy, thi6t bi ch6ng g; :0 dinh
thl} "i", mc"i;,P" - Nang suat ch6ng giLr thr. re coa
m6t m6y, thiet bi ch6ng gio cO dinh cho trong nhom
cAc may, thi6t bi ch6ng gio c6 dinh thu i". idvcg (1,0

m)l/(gicrxmc" ).

D6 c6 th6 thoa man y6u cau "chi6u sdu lo rrln
dinh truoc thoi gian khoan cec 16 khoan -l trorg mo
hinh (3) c6 thedat ducc giA_tri cAn thi6t tron thuc te
trong nhfng di6u ki6n cu. thC", trong c6c biri b6o [6],
[7], Vo Trang Hing dE d6 xu6t thuQt toSn vd mdt s6
gi6i phap c6ng ngho. k! thuat. t6 chuc hq p ii de gi.ii
quytlt vdn dC. Tuy nhien. tai dAy vAn chua gidi quytlt
16 rdng vAn dO x5c dinh s6 luong, thdnh phAn cu th6
cho cdc m6y, thi6t bi thi c6ng chinh khi chQn truoc
t6c d6 ti6n guong cong trinh ngAm.

Tu m6 hinh i31 co th6 nhan th6y: n6u chon
truoc buoc tidn guong "l' vd khodng thoi gian cira
"T"r', thl s6 luo-ng. ching loai cir_a cdc mAy, thiet bi
thi c6ng chinh (thi6t bi khoan 16 min, thi6t bi x0c
DOc dat da. ttret Dr cFong gru co drnn) co Ine xac
dinh trong m6r quan h6 voi c6c nh6m y6u t6 chir
y6u khric nhau nhu sau:

. C5c yeu t6 cO gia tri khong d6i hoac co
khoang thay ddi nhd: giii tri buoc ti6n guong l":

thoi gian cia m6t chu ki, thi c6ng "T"i"; thoi gian
nap nO min T. :thoi gian th6ng gi6 "T,n". thoi gian
giao ca "Ts""; thoi gian dua guong vdo trang thSi
an toan "Tai';

Tn.
h'tn.

(4)
knr'N"n

C5c y6u t6 ndy c6 gid tri c6 dinh tuo-ng d6i. Sau
khi da duqc chqn, chlng sE tr& thAnh nh0ng dai
lugng c6 dinh. Cac y6u t6 ndy co th6 xem nhu
kh6ng gdy nCn nhi?ng dnh hudng lon d6n k6t qud
lua chen s6 luong. chung'oai cec mey. thi6t bi thi
c6ng chr3 y6u;

> Cdc y6u t6 co khodng thay d6i lon kh6ng li6n
quan tdi c6c mdy, thi6t bi thi c6ng chi y6u: thoi gian
chuAn bi khoan cec 16 min "T.5^L': thoi gian ch6ng
giip tam thoi khu vuc luu kh6ng g5n guong thi c6ng
c6ng trlnh ngAm "T6n"; thoi,gian chudn bi x0c b6c
dAt d6 "T"o*0"; thoi gian chuan bj ch6ng giir cO dinh
"T"s"n"; thdi gian cho cec cong tac phu trE "Tpr.,"i

:t
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op^ conql hqd 'ugl ]pr !4 9!6 lgp 
^eq] 

aLlt 9c oudfll
rep 6u4Llu pl 

^ge 
,,1,, 6uo,n6 u?rt cqnq opn dgs cn4

cQnql nqd ,.u"1-,, '.,0'l-,, '..ur1,, uet6 roql 6ugoq1 593
'oeq1 dgu 6uns gq Cl ]?!ql up Buonqd 6u4qu e; nqu

rgp ,ieq1 conp ;qd ,tpu ue10 rqql 6upoq1 cE3 corl-0
Lioqc conp pn r9p r{eq} 6ugq1 6uon1 rep cec el nqu
urex gq1 9c 6ur-rqc 'ueo1 qu;1 6uo"r1 '.,1,, 6uofl6 u?[ co.4q
oen d9;1 cru1 conql nqd 6ugql .,rdl-,, ',.6c0c1,- ,,+cc;
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@ xAY EuilG c0ilG rRiilH rcAu un u6

Khi srl dqng mQt ching loqi mdy khoan, mQt
chrlng loai may x[c, mQt chrjng loqi m6y ch6ng giD
(cho ri6ng tlng chtng loai k6t ceu ch6ng gi0)
k=1 ,0, x=1,0, c=1 ,0, ViQc lpa chen s6 luong, chring
loai, tinh n5ng cho cdc mdy, thi6t bi thi cdng chinh
cho c6ng lrinh ngAm c6 th6 tiCn hdnh theo trinh tu
nhu sau:

) Buoc 1 - Trong mO hinh (3), tqm thdi chgn
trudc gi5 tr! budc tien guong "1", thdi gian cia mot
chu kj, thi c6ng "T"r", thdi gian th6ng gi6 "Trs", thdi
gian giao ca "Tn"", thoi gian dLpa guong vdo tr4ng
th6i an toan "T"i-'. C5c khoang thdi gian nqp n6 min
"T",', thdi gian chu6n bi khoan c6c 16 min "T"5i6",

thdi gian ch6ng gi0 tqm thdi khu vtrc luu kh6ng
gAn guong thi c6ng c6ng trinh ngAm 'T.tn", thoi
gian chuAn bi xtic b6c d6t dd 'T"b^b", thoi gian
chuan bi ch6ng gio c6 dlnh "T"o*', thoi gian cho
cec c6ng t6c phu tro "Trr," s6 dugc xac dinh theo
c6c c6ng th&c (4)+(9);

) Budc 2 - LLra chqn chiCn luqc chon cac mey,
thi6t bi thi c6ng chinh theo ba phuong 5n nhu sau:

+ Phuong dn 1 - Giir nguyen cac khoeng thdi
gian x(c u6c 05t ea'T,b". thoi gian ch6ng giir c6
dinh c6ng trinh ngam "T"o" voi x=1,0, c=1,0. Tai
day, cdc mdy, thi6t bi xric b6c d6t da va ch6ng gio
c6 dinh s6 dugc chon truoc. Sau d6, s6 tim ki6m
cdc phuong 6n thiet kC pht hop vdi su thay d6i
cria khodng thdi gian khoan cdc 16 min "Tr,n" voi sU
thay il6i tuong ring s6 luEng m6y khoan "n1.1",

chirng loqi mdy khoan vd ndng su6t khoa- :
i Phuong 6n 2 - GiO nguy6n ciic K-:;-: --:

gian khoan cdc 16 mln 'Tkh', thdi gian ch:-; ; - ::
dinh c6ng trinh ngAm "T"n" voi k=1,0. c=' , -:
dAy, c5c m6y, thi6t bi khoan va ch6ng gr- -- : --
se duqc chon trLloc. Sau d6, s6 tim k=- ,:-
phuong en thi6t k6 pht hop voi su tha., :: . . :
khodng thcri gian x0c b6c d6t ddr "Txb" vo s-, :-.1
cl6i tuong r?ng s5 luEng mdy x0c b6c "n, -' : - - - ;
loai m6y xrlc b6c vd ning sudt x0c b6c "P, .

* Phuong dn 3 - GiO nguyCn c6c khodn3 :-:
gian khoan cac 16 min -T.. -. thoi gian x0c ba: :i:
d5 "T*r" voi k=l,0, x=1,0. Ta dAy, c5c m6y. thie: :
khoan va xrirc b6c d5t d5 sd duoc chon truoc. Sa.;
do. s6 tim ki6m cac phuo^g an thi6t ke phu ro-p
voi sLp thay d6i cta khodng tloi gian ch6ng giu c6
dinh c6ng trinh ngAm."T.. voi sq thay d6i tuong
ung s6 lugng m5y ch6ng gi0' c6 dinh "n" r'', chrlng
loai m5y ch6ng gio cd dinh ,oi neng suat ch6ng
gi[r "P" 1";

. Buoc 3 - Chqn cac -a.. tl^iet bi thi cong
chinh theo phuong an 1 thec :'-. tu. nhu sau:

* Chon trudc cec ma)'. :- a: -i xuc b6c d6t d6
va ch6ng giu cO dinh: n, . -) -. . P .r":

+ Xac dinh c6c khodrg :-. : a- ^-c b6c d6t d6
-T,b". thoi gian ch6ng giJ cc a'rl- c0-; r'rh rg6m
"T"n" theo c6c c6ng thuc r 1 1 . '12; voi x=1.C. c=1,0;

* X5c dinh nAng suat cja mdy khoan .P. -" thda
man nhu cAu l1i thuy6t theo c6ng thuc:

t

D

I'krn.r. I k*.','nn )
I k* ,.nu., .,J

Tck -(Tg". + T"66 +Tnn + T1n + Tu1 + Tcts + Tcb*b +T16 + T*5 +Tcs)
(13)

+ Lua chon m6y khoan theo gi6 tri "Pror" vla
thu duqc theo c6ng th'}c (12). lt/5y khoan duqc
chon se c6 gi5 tri ndng suat khoan "Pk' lon hon
gAn nh5t so vdi gid tr! tri "Pk.1" vira thu duqc theo
c6ng thrlc (13);

+ Nhu vay, khi thay tl6i gi6 tri neng su6t khoan
"P1" l6n hon gAn nn5t so voi gi5 tri tri "Pk.1", ch[ng
ta s6 vi pham su. tdn tai cia m6 hinh (3), lam thay
d6i gia tri buoc ti6n guong "1" sau mot chu ki/ thi
c6ng. D6 cho "l" kh6ng thay d6i, cAn llra chqn mOt
hodc mOt s6 th6ng s6 pht hqp kha thi 6 budc 1 d6
di6u chinh tip cec th6ng s6 sau cl6y: thdi gian giao
ca "Tg"", thdi gian ilua guong vdo trqng thdi an

* N6u phuong 6n chinh s&a tren day kh6ng
th6a mdn, thi ti6n henh lua chQn them cac th6ng s6
khSc d6 th6a man y6u cAu cia mO hinh (3) voi
l=const: thoi gian ch6ng giO tam thoi khu vlpc luu

(tn"u*tut)= Tct - T6616 +T66 + T1n + T6n .t Tcbxb * Tcbcg +To5 +l.ktn.t.

toan "Tai', thoi gian ch6ng giO tam thdi khu vLrc luu
kh6ng g6n guong rh, cong cdng_trinh ngim "T"q';
thoi gian chu6n bi khoan cac 16 min "T"brh', thdi
gian- chuAn.bi xric b6c d5t de "T"b,b", thdi gian
chuAn bi ch6ng gif c6 djnh "T"s"o", thoi gian cho
cac c6ng t6c ohu trg.'Tph. Trong d6. dAu ti6n n6n
lHa chqn hai th0ng s6: thdi gian giao ca "Tn""; thdi
gian dua guong vdo trAng thei an toan "T"i';

* Sau khi thay the gi6 tri "Pk'vao vi tr[ "Pk.l"
tuong r?ng trong m6 hinh (3), t6ng thdi gian giao
ca "To", va thoi gian.dLpa guong vdo tr?ng thai an
toan 'Ta. sau khi di6u chinh '(Ts""+T,,)' s6 duEc
x6c dinh theo c6ng thrlc:

I krn.r'ntt )
It<n., n*.,.en.J

+ T16 + T"n

l)' ,'*,
kh6ng gin gu-ong thi c6ng c6ng,trinh ngAm "T6n";
thoi gian chuAn bi khoan cac 16 min "T"*r,"; thdi
gian- chuAn b! x0c b6c d6t dd "T"b,b"; thdi gian
chu6n bi ch6ng gi0 c6 din["T"6"n"; thdi gian cho

cOilc ilGmEP il6. sli s - zors26
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XAY IIIJIIG GONG TNiilH ],IGiM UA M6

+ Lua chon mey, thiCt bi ch6ng giip c6 dinh th*
"i=1" theo gid tri "P".r" vla thu cluqc theo c6ng thuc
(20). Mdy, thiet bi ch6ng giO cO .,inh th0 "i=1" duoc
chgn s6 c6 gi5 hi neng su5t ch6ng gio c6 dinh thl}
"i=1" "P"' l6n hon gan nhat so voi gi6 tri tri "Pc.l"

vi.Pa thu duqc theo c6ng tht?c (20);
* Nhu vdy, khi thay d6i gie tri neng suSt mey.

thi6t ch6ng giO c6 dinh thu "i=1" "P"" lon hon gin
nh5t so vdi gie tri tri "Pc1", ch(ng ta se vi pham s\.t'

t6n tai cr]a m6 hinh (3), lam thay d6i gi6 tr! budc
ti6n guong "1"-sau.m6t chu k!,thi c6ng. D6 cho "1"

kh6ng thay d6i. c6n llpa chen mot hoec mot so
th6ng s6 phn hqp kha thi & budc 1 d6 di6u chinh
ta} cac th6ng s6 sau cldy: thoi gian giao ca "Tn"",

thoi gian dua guong vao trang -.t'z .'-.-.- '..
thoi gian ch6ng gio tam thoi khu .-': -,- .-:-3
gAn gucrng thi c6ng c6ng_trlnh ngi- - , :-;-,1

gian chuan bi khoan cic 16 mln T...- :-: ; ar
chuAn bi xric boc dAt d5 T.0,r,". thoi g:- :--:- l
ch6ng gio c6 dinh "T"mn", thoi gian ch: :.;: ::-g t
tac phu tro ''Tph'. Trong d6, ddu ti6n n6r ,= :-:n
hai th6ng s6: thoi gian giao ca "Tn""; tho! g :- :--a
guong vdo trang thai an todn "T"i';

* Sau khi thay the gi6 tri "P"" vao vi :r P, -

tuong Ong trong mO hlnh (3). t6ng thoi gian g ao
ca "To"u" vd thoi gian dua guong vao trang thai an
toan "Tai'sau khi dl0u chinh "(Tq"a+Tar)" se duo-c
x6c dinh theo c6ng thuc:

l]
(r*+rn)= T.64. + Tnn +Tg +T6n +T-" +T"6* +To6 +1..t<* r.

{"

Vqt

G.r.rL.r.Pc.r
+T* +T5 +T*.12_c1 (21)

* N6u phuong 5n chinh srla tr6n day kh6ng
th6a man, thi tiCn hanh lHa chgn th6m cZrc th6ng s6
kh6c d6 th6a men y€u cAu cia m6 hinh (3) v6i
l=const: thdi gian ch6ng gitr tam thoi khu vuc lLru

kh6ng gin guong thi c6ng c6ng trinh ngAm "T.q",
thoi gian chu6n bi khoan c6c 16 min "T"rr,r", thoi
gian. chuAn bi xrlc b6c d5t d6 "T"b,b", thoi gian
chu6n bi ch6ng gio cO dinh "T"b"s", thdi gian cho
cac c6ng t6c phq trq "Tpn" theo c5c c6ng thtlc
(5)+(e).

3.2. Nghiin cfuu xdc illnh s6 luqng, ching
loqi, tinh ndng miiy, thi6t bi thi c6ng khi
chqn tuac nhi6u ching lo{ mdy, thi6t bi thi
c6ng chinh

Khi srl dr,rng nhi6u chring loai mdy khoan, m6y
x0c, mdy ch6ng gi0 k>1 ,0, x>1 ,0, c>1,0, viQc h,ra

chgn s6 lugng, ching loqi, tinh nang mey, thiet bi

thi c6ng chinh cho.c6ng trinh ng6m. trd n6n r5t
phuc tap. Tai t dy s6 lugng cdc y6u t6 tnay tt6i sc
r5t lon. Vigc tim ki6m mQt t6 hqp xdrc dinh c5c y6u
t6 phrlc tap trong mO hinh (3) d6 dam bdo cho
bu6c ti6n guong thi c6ng kh6ng d6i (l=const) s6
gep r5t nni6u kh6 khdn. Tai day, c6 th6 gidi quy6t
bei toan theo nhirng dinh hudng chlnh nhu sau:

> Chon trLpoc mQt s6 han ch6. c6 th6 cho m6y
khoan. mey xtc, may ch6ng giir:

) Ti6n hdnh gi6i quy6t bai to6n so bO cho tirng
nhom ri6ng 16 mdy khoan. m5y xric, mdry ch6ng gi0:

> Khi gi6i quy6t oai to6n cho tlng nh6m ri6ng 16

mdy khoan, m6y x0c, mdy ch6ng gi0, thi c6c nh6m
m6y, thiCt bi kh6c s6 giD nguyCn khong thay d6i;

> Sau d6. ti6n hdnh giaii quy6t bdri to6n cho
tl.Ing nh6m ri€ng le mdy. thi6t bi thi c6ng chinh.
TAi day, d6u ti6n chQn mot loai m6y. thi6t bi thay
d6i, con cdc loai m5y, thi6t bi khec trong nhom
v6n gio nguyOn;

) NQi dung giii quy6t biri to6n s6 clua vG thr,rc
hiCn theo trinh tLp cia muc 3.1. Tqi dAy, chua cAn
phdi x6c dinh su di6u chinh "(Ts*+T"r). ViQc di6u
chinh "(Tn*+Tat)" chi thr,rc hien sau khi x6c dinh so
b6 xong c6c chtng loai m6y va thiCt bi thi c6ng
chinh d t6t ca cec nh6m.

4. Kiit tudn

Phuong phdp nghiEn oiu xdc dinh s6 lugng,
ching loqi, tinh ndng cho c6c m6y. thiet bi thi c6ng
chinh khi chgn tru6c t6c d0 ben guong sau mQt

chu kj, "1" tr6n d6y v5n chua giii quy6t tro. n ven biri
toen. Tren thHc tC, t6 hop nhfng th6ng s0 thi c6ng
phn hqp r6t nhieu va r5t phric tap. Bdi todn tr6n
tlSy v5n c6n dAu tu nghi6n crlu th6m, dac biQt cho
truong hEp khi phdi chgn tudc nhi€u ching lo?i
mey, thiet bi thi c6ng chinh.f
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