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I(HOA HltC UA CllNG NGHE MO

Tren thrJc td qu5 trinh thi c6ng doan 16 thi6n c0a
hdm vir qu5 trinh thi c6ng dudng hdm bang phudng
ph6p ngdm cdn chrla dr.mg cac th6ng sd, khdi
ludng thi c6ng... kh6c so v6i n6i dung dinh hd6ng
rren oay oe xual:

.;. Nhi6u khdi lrrong c6ng tdc thi c6ng kh6c vin
chLra aluoc x6t ddn trong n6i dung alinh hu6ng tren
day: khdi ludng c6ng t6c Qia ctrdng bd mqt bd ddc
d6; khdi lrrong c6ng t5c chdng gir.r, cOng t6c gia
cudng sau bd ddc d6...;

.:. Einh hu6ng ndy v5n chua xem x6t ddn c6c
ddc tlnh co ly ddt dA khu vuc thi c6ng dudng dao va
dudng hem;

* Vi6c chi gia thidt xem x6t khoing bidn thi6n
c6 thd c|]a vi tri aludng hdm trong khoang tii met c5t
"l" ddn mit cit "lll' la kh6ng c6 co s6 khoa hoc
(H.1). Tai sao lai b5t ddu tir m5t c5t "1" nao d6 dd
xem x6t? Tai sao lai kdt thrlc kha n5ng xem x6t tai
mdt cit ngang "lll"? Tai tl6y, co s6 dinh vi vi tri cho
cec met c5t'1", "11", 'lll" r:dt mo hd vA kh6ng c6 chi
ti6u dinh luong. Tai sao lai x6c rlinh m6t mat cdt "ll"
ng5u nhi6n nao d6 trong khoing giffa hai mat c6t
"l" va "lll" dd lam cd s6 cho vi6c xem x6t vi tri cia
c0a dudng hdm. CAc 6c giA 121 hoAn toan chua
dua ra nhlmg chi d5n cu thd vA co bin d6 x6c rlinh
cac mat c5t "l", "ll" v2r "lll". Ngoii ra, keji luAn so bO
so s6nh c5c gi6 tri tdng chi phi thi cOng dudng dao
var thi c6ng drJdng hdm theo hai c6ng thrlc (1) vd
(2) dd d{ bAo vi trf c0a dudng hdm ra't mo hd. Tai
day rdt nhidu th6ng sd tinh to6n (F1, F2, F3, V1, V2,
V....) cdn chua 16 rang. Vi vAy, khi ndng s& dung
dinh hudng nghi6n cfu tr6n dAy vita thidu tinh kh6
thi vi a thi6u co s6 khoa hoc h6n thuc td.

T, r' nhirng nhdn x6t tren day, chring t6i dd xu6't
co s6 dd x5c dinh vi tri hdp l1i cho c[ra dudng hem
nen dua tr€n nhing ydu td sau dAy:

* Nen b6t ddu khSo srit su bidn ddi c&a vi tri
c0a dudng hdm tU didm gdc "0i ddu ti6n khi chring
Udt ddu cit vao sudn n(i, vao seu trong bd ddc tt6
theo hu6ng ph6t tridn c0a truc dr-fdng hdm (H.2);
. * Sau d6, cing v6i su ph6t tridn ddn vi trl xem

x6t vdo s6u phia trong bd ddc tt6, tdng khdi lt/dng
c6ng tdrc thi c6ng duong ddo bSng phLldng phep 16

thi6n vd t6ng kh6i ludng c6ng t6c thi c6ng dudng
hdm bing phudng ph6p ngdm se tSng ddn. MrSc tt6
gia tdng coa khdi ludng c6ng t6c thi c6ng dudng
hdm bing phudng phSp ngdm vd co bin c6 mdi
quan hd tuydn tinh v6i khoing c5ch tir clidm gdc "0"
d6n vi tri xem x6t thf "i" vir vir kh6ng phu thu-60 viro
d5c tinh dia hinh c0a bd ddc d5 phia tr6n. Trong khi
d6, mfc d6 gia ting c0a khdi lrrong c6ng t5c thi
c6ng dudng aliro 16 thi6n s6 kh6ng phu thu6c tuydn
tinh vAo khoing c5ch tit didm gdc "0" tldn vi tri xem

x6t thf i" va phai chiu sU phu thu6c rdt I6n vio ddc'
tinh dia hinh bd ddc d6 phia trong gi6i han khu vuc
ddo ph6 16 thi6n;

* Do bd mit tlia hinh khu vrrc bd tri c&a drrdng .

hdm rdt da dang, ph0c tap, cho nCn vi6c nghi6n
cou x6c tlinh vi tri crla dudng hdm trong tilhg tnjdng
hop cu thd n6n tidn hdnh theo tung bLtdc. Ddu tien,
nen b5t ddu qudr trinh nghi6n crltu tu phudng 6n clon i
giin nhat (goi ler phuong 5n nghion crlu co s6).'
Phuong an nAy s6 tA co s6 dd c6 thd du tlo6n, dr-l
bao vi trl cu thd cho cfta dudng hem. Sau d6, chrlng
ta c6 thd xem xet bd sung ddn c5c di6u ki6n phrlc
tap c0a thuc td dd gi6i quydt hon ven biri to6n.

2.1. Nghian cut xiic dinh khdi l.rd. ng c6ng tiic
ddo phti dd't dti hinh th?tnh ilo4n dtdng deo
phia trrfrc cth dudng hdm trong phuong dn Ii
ttrdng hoii di6u kiQn th4r t6'

Trong tnldng hdp atidu ki6n dia hinh c0a khu vrlc
thi c6ng xiy dung cr?a rtudng hdm c6 thd cho phep
5p dung giSi phep det c0a hdm vdo phia trong sudn
bo ddc (sudn ddi, n0i...), dd don gi6n ho5 cho c6ng
tec nghiCn cfu brJ6c ddu, chring ta c6 thd chon
phrrong 6n nghi6n crlu co s6 v6i c6c tlidu ki6n ddn
giin nhAl, l! tt-r6ng ho6 nhu sau:

.l Chon bd'mat ^dia hinh khu vrJc c0a dudng
hdm la mdt mdt phing doc nghiGng ly tu6ng vdi
g6c d6'c so v6i mit phSng nim ngang bing "cr";

* Chon m6i tnJdng de't da khu vuc thi c6ng coa
dLrong hdm c6 ddc tinh ddng nh6't, d8ng htrdng v6i
g6c ddc dn dinh tU nhiCn bing "9";

* Chon dudng hdm nim ngang c6 huc cdu tao
"x-x" vu6ng g6c v6i dLldng phuong cOa b6 mdt dia
hinh tai c0a dLldng hdm (H.2.b).

Trong trudng hop If tu6ng ho6 c6c di6u kiCn thuc
td tren day, khi cfia ttr-rong hdm nim c5ch vi trf di6m
gdc'0" (khi chua c6 khoi lLrong tta't da dao pha tai bd
ddc d6) m6t kho6ng c6ch bing "c.," thi hai b6n h6ng
dudng dao ld thi6n vi phia tren tan cfia dudng hdm
s6 hinh thdnh ba vtng trdng ddc trLhg do vi€c ddo
ph6 da't da khu vuc bd ddc ddt d6 phia tnJ6c cfia
dudng hem vir phia tr6n tr6n dudng hdm:

.! "Virng l" gi6i han b6i hai met phlng th8ng
tl0ng di qua hai mbt bi6n h6ng c0a cira dudng hdm
(1-2-3-4) vit (1'-2'-3'-4') song song v6i truc cdu tao
"x-x" (H.2.b);

* Hai "vtng Il".gi6i han b6i hai met phSng thSng
dfng di qua hai mdi bi6n h6ng cOa c0a dudng hdm
(1-2-3-4) va (1 -2 -3 -4') song song v6i truc.cdu tao
"x-x" (H.2.b) vA c5c m5t ddc nghieng hai ben dudng
diro 16 thi6n tai h6ng vir phia tr6n tr6n c0a tludng
hdm (vi du (H.2.a): mat ddc nghiBng "0-7-8-11-6-5-
1" tai h6ng vd mdt ddc nghi6ng "11-12-4-6" phia
tr6n tr5n c(la dudng hdm). Trong trudng hdp ney,

ffizou
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roroA HoG ul c0te HcnE m6

tgu tgs
A1

tsp - tgo)
+v2

!sP - tso) sts - tso) [ (tscrt2.cotg0'].[. J (20)

I Sau khi al5t:

hoec
t't tgcr - a1

tg0 - tgcr

X6t c5c tam giAc vu6ng
ta c6:

d1

d2

(12)

1 o-2", " 0 -12-13" (H.2.c),

tgc,

[(tgo 12.cotgo.,"",z

l2
(c1 + c2

3

0

3 (tgu)2.cotgP
(c2 )

6)

-( ", l-ic--r 'cz l= tr-- c2 : (13)
!coso / t cos0 / cos,i cosc(

=l- -u1
\ coso /

ta c6:
v1=[(c1)3.A1+(c1)'z.A2+(c1).A3+A4], (21)t"

Thd tich hinh kh6i ling tru "V.' "1-2-4-6-5-3" c6
tt5y hinh tam gi6c vu6ng "1-3-5", chidu cao "c2"

(H.2.a) s6 x6rc dinh theo cong thfc:
t. \ 14 \

V, =l -^.a.,.b1.c2 l=l;.a.,.a1.cotgp.c2 l.
\z ) \z I

f1 ^ I
V, - | -.(a1)z.cotgP.c2 l. (22\-2 

I

Thd tich hinh khdi lSng tru "V3' "4-6-8-10-1 1-12"

c6 dity "4-10-12" vd chidu d2ri cOa ba canh b6n
kh6ng bing nhau "b,", "br", "b." (H.2.a)' x6c dinh
theo c6ng thfc:

l4
v. l^(0,+b, -b.)l.So,.o 10-,r". (23)- tJ I

/. - \q. ... -l "z:"q e4)"A,4_10 i2,, - l .> l.
\1/

+

(tsp - tscr)

tgcr

COSCT

c., + c2)tgc, a1

SB - tgct COSc{.

tgp - tgcr COS(r

1

-ar 
1,np-[c,,ps"

d, =[

+v2

(14]-

ta c6:

a, =(0., + a2)=

d

X6t hai tam gi6c vu6n
"0-12-11" (H.2.d), ta c6:

a, - ",. 
, t9o, 

, ",. 
tgo -": -"t tnp-rgcr).coso 

'"' ttg1 tgu)cosu
1

at.-- --.'(tgB-tga)coso
I

(15)
I

g ddng dang "0-10-8",

[ (c, * cr)tgB a,
3 = 

LI6P - ts" hos,,
92 c2.lg2 a- a tgo

Cc *Ct

SOco )

^ ,^ '2DA"4_]O t2, = (u1,
sP- ts 0) (tsg- tgu

(26)

(27)

0
+ c1.

31.

(25)

+
2

, r3)2 - z.at.cr,tst
' Z.(tsP tg u)

S ru khi thay th6 c5c gi6 tri "br" theo (7), 'dr"' 'd3'

theo 113), (15) va bidn ddi, ta um ra gia tri "b:" nhusau:
tgo 1gCt tg0.cotg[]

tgp - tgcr
-d1

tstl - tg() lgp - tgc

(16) Sau khi dit:
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o" _ [tso.(cr cz ar.cotsP) I ,,,rl" t (tsP-tso) 
|
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(18)
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(7) ta c6:
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tg0

]{0., 
oo, *0.)= 

",.[e s.(tsB- tso
to.l.cotoB

(28)
+

*c2 +
3 s0- ts0)

Sau khi dit:
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cudng sau mot m6t khdi thd tich thirnh{rrdng hd
ddo 16 thi6n c&a dudng hdm, d6ng/m3.

vi vAy, ttr c5c bidu th(tc (47), (as), (49), gia
thanh dao doan dudng dao "G"1 ,r" c6 thd tinfr Oing
c6ng thrlc sau:

c"r dr=(IV,dr)+(Se"b..dr)+(Vs"".d3)=
{[(c1)3.81+(c1)'?.8r+(cr).83+84].ri ]+
+(S""b,.dr)+(V"cs.d.,). dcing. (50)
Od [tro6 man Oidu t<iOn tdng giir tri chi phi duong

dio 16 thi6n bing tdng chi phi thi c6ng dudng ham,
tir (46) va (50) la c6:

(d5.c,)={[(c,)3.8,+(c1)2.82+(c1).83+84].dr]+
+(S*6..dr)+(Vg"".d:). (51)
Trl (51) ta lim ra phddng trinh bAc ba:
(c,)3.(8,.d,)+(c, )'?. (B r. dr)+ (c1). (83. d -dh)+
+(Bo.d| +Sn"r..dz+Vn"".d:)=0 (52)
Giai phudng trinh bAc ba (52) ta sA xac dinh

dudc gie tri toi rJu "cj" cho vt tri c0a dudng hdm cho
phudng en l! ld6ng ho5 nhrng didu kien dia hinh
bd d6c d5 cu thd phia truSc clra dudng hdm.

2.3. Nghi,n ciu xdc dinh vi tri cia dudng
hdm trong di6u ki6n thtlc tE

RO rang phudng ph5p nghi6n cfJu dd xudt tr6n
{lAy m6i chi ld giAi phap k! thuat ddn giin nha't
mang tinh cd ban cho ldi gi6i. Vl vai, dd loi giai c6
thd s[l dung hop.lli tr6n thuc te nglldi thidt kd nen
tidn hirnh quA trinh x6c dinh vi tri c0a duong hdm
theo cac brjdc nhLt sau:

* Bu6c 1 - X6c dinh cdc kich thrJ6c cdu tao co
bAn cOa c0a dudng ham: a1, c2,ba,

* Bi6c 2 - XAc dinh cAc th6ng s6 hlnh hoc co bAn
vA tinh chdt dn dinh c0a bd d6c di trong di6u ki6n lf
ttr6n1 : g6c cau tao cd bZrn "cr" c0a bo doc tl6 phia

tru6t c0a dudng hem; g6c dn dinh "I]" c0a bd ddc ddr;

* BrJ6c 3 - X6c dinh vi tri hdp lf c0a c0a dudng
hdm (khoAng cAch "c,") tr6n co s3 gi6i phtrong trinh
bAc ba (52) v6i dn so "c,";

t BrJ6c 4 - Xem x6t khi nSng pht hop cria vi tri
lf tu6ng c[ra c&a duong hdm v6i ciic tlidu ki6n thuc
td. Ndu vi tri vtla x5c dinh thoA min circ didu ki6n
thuc td khac thi dAy s6 la phudng an chon dd thidt
kd. Trong trlldng hdp ngr-ldc lai cdn xet th6m c6c
didu kien thuc te dd lua chon:

* BrJ6c 5 - Xem x6t dinh vr c&a dLJong hdm tit c5c
didu ki6n thuc te khi vi ai 117 trl6ng kh6ng thoa man.

TrCn thuc t6, phuong phSp tinh to6n tren c6 thd
cho kdt qui vi tri c&a dr-rong hdm nbm kh5 sAu,
anJdng dao quZr dtri, qu5 trinh thi c6ng gEp nhidu
kh6 kh5n, kh6 d6m blo mritc do dn dinh .can thidt
cho doan dudng dao kong giai doan sff dung
dudng hem. Do d6, vi hi hop ly c0a durdng hdm s6
phai drJoc xet v6i c6c di6u ki6n dia hinh v2r didu
ki6n dia chdt khu vuc xay dung cu thd.

KH0A HgC VA C0NG I'IGHE tuo

3. K61 luan
Vi tri cfra dudng ham c6 vai trd rdt quan trong

trong toen b6 h6 thong atudng hdm tr6n thuc.t6-.
Phuong ph6p dd xu61 tr6n dAy m6i chi mang tinh
alinh hudng. Ket qui phrrong an hja chon van mang
tinh Iy tu6ng ho6 didu ki6n thuc td. Trong tudng lai
phai c6 nhimg nghi6n c0u bd sung tld c6 thd dLlata
ioi giai hqp li hdn.tr :
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SUMMARY

The paper presenls the theory of self
aligning idler conveyor. it serves in the
design, installation, maintenance,... mntribute to
increase transport capacity, ensure satety
and durability of the belt conveyor.
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SUMMARY

The paper presents the study results of
estimating the tunnel gate position in real
conditions basing on the principle equal of
the cost prices of tunneling bY the
underground const.uction method and by
the open construction method.


