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HiQn nay tr6n th6 gidi nguoi ta d6 x6y dqng
hdng loat hQ thong duong 6ng cO lon. Vi du nhu
d Braxin nim 1976 ala Clua vao s& dung hQ

thOng duong ting ddi 113 km, duong kinh 6ng
244 mm d6 vfn chuy6n 2 tri4u tdn queng/nam.
T6ng d0 ddi crla cac duong 6ng dC van tdi vit
liQu r5n d Chau [4y La Tinh trong 5 nem trA lai
day l6n den tr6n 2000 km.0 CQng hda Li6n
Bang Duc da c6 nh0ng h6 th6ng duong iing d6
chd quing voi chieu ddi hon 210 km, t6ng nang
su5t la trcn 36 trieu tan/nem.

Bdng 1 . VAn tii bdng duong 6ng tr€n th6 giOi

Ghi chl: L - Chi6u ddi duong 6ng, km; D -
Duong kinh 6ng. mm: NS - Ndng suAt hitng ndm.
tri€u tdn.

0 cac nuoc ChAu A co khi hau nhiet doi tuong
tu nhu nuoc ta c[ng da 6p dung rong rai co gioi
h6a thty lHc ve van tdi bdng suc nuoc nhu C6ng
hda trilaiaixia, lnd6nexia, Th6i Lan voi kh6i luong
l6n tl6n hdng tri6u m3 /ndm.

o Viet Nam, co gioi h6a thiy luc oubc b5t aAu
6p dung trong viec xdy dung cic kenh dito,
c6ng trinh thty lqi. nao vet long s6ng, b6n cdn
ma thi6t bi chri yilu l2r mdy hut bun va he th
cluong 6ng.

Trong llnh vu,c c6ng nghiQp m6 d6 srl dqng suc
nudc d6 khai th6c quang crom, qudng thi6c, hrit
birn d6y m6, thdi du6i quqng d c6c nh2r m6y tuy6n,
van tdi c6t tu ldng s6ng l6n bai chOa,....

Ngdry nay v6n tii bing duong 6ng dang
tham nhap vdo nhi6u linh vuc kinh te khac nhLP

dnng d6 van tai ngU c6c, van chuy6n th0c in
gia s(c, phan b6n ra d6ng ru6ng, van chuyCn
bot giey, v6n chuy6n ca, alac biet la trong linh
vr,rc vin tdi diu khi.

cac

Tinh uu viet cia vin t6i bing s0c nuoc la d
ch6 no cho phep sr? dung cec he th6ng khai thec
khdc nhau, tao nen m6t d6y chuy€n c6ng nghe
li6n tuc, c6 khd ning.co gioi h6a vd tu d6ng h6a

9.ao Si1 thanh h?, yon.IaI duns-.co, 
P1n 

klqng
lon. tuyen tluong v6n tdi di qua dia hinh bat ky.
kh6ng lam dnh h-udng d6n c5c cdng_ trlnh. khec,
kh6ng gay 6 nhi6m m6i truong, it ton that, yeu
cAu nhAn cong phvc vu khdng lon, b6 tri thietbi
don gidn.. cAn it di6n tich met bing. kh6ng g€ry

bgnh nghe nghi6p vd alac bi6t c6 hi€u qud khi vin
tai bun va du6i quang.

Tuy nhi6n n6 cilng c6 mQt s0 nhuoc di6m: vdt
li6u van tai bi nghi6n n6t, llm gidm chAt luqng sdn
phAm, ti6u hao nang luqng nLroc kha !on, may
bom. duong 6ng ch6ng mon. t6n dien nang.

Rat nnidu tai lieu crla cac nuoc da chung minh
hi6u qud kinh t6 crla vin tdi bdng suc nuoc, kh6i
luong vAn tdi vd khodng c6ch v6n tai cang lon thi
hi6u qui cang cao.

Vi vfy, cAn phdi md r6ng pham vi ung dqng
phuong phap v6n tdi niy trong cdc nganh cong
nghiep-dAc biQt li ngdnh cdng nghiQp m6 d
nLPoc ta.

D6 ldm dugc dieu d6, truoc het phai tlm hi6u Iy

thuy6t ve vAn tdi bing duong 6ng. xac atinh chinh
xdrc clrc thdng sdr vAn tdi ma quan trong nhAt le van
t6c toi ha.n vd sOc cdn th0y lUc (dg d6c thrly luc).

Vdn t6c tcvi han. le van t6c trung binh cia ddng
md ung vdi van t6c d6 mOt h?t rdn c6 mAt d0 vd
kich thuoc nh6t dinh n6i to l0ng. chuydn d6ng theo
ddng md kh6ng bi ldng xu6ng d5y 6ng.

Khi t6c dO ddng nh6 hcrn t6c do toi han, c6c
hat rAn s6 lSng dong xu6ng ddy 6ng ldm tang
suc cAn chuyCn tl6ng. mdn 6ng va c6 the lam
tdc 6ng, ret nguy hi6m. Ngugc lai n6u van t6c
ddng lon hon vin t6c toi han qua nhi6u thi ton
thet dQng neng se r6t ldn.

V6n t6c toi hgn vd d6 d6c thtiy luc phu thu6c
vao r5t nhi6u thdng s6 khec nhu kich thuoc
duong ong, cO hat vd mat d0 pha ran. n6ng do
h6n hop thrly 1uc,.... Cho d6n nay chua c6 mdt lf
thuyet hoan chinh nio d6 xdc dinh hai th6ng s6
tren. Cac nhd khoa hqc de gidi quydt vdn dd nary

bing con duong ly thuyet ban thuc nghiem va
da dua ra hang loat cac cong thuc tinh toan van
t6c toi han vd dO d6c thty luc cho cac loai vat
lieu vdn tdi khec nhau.

* Dd vAn fii dAt dd md - Vin tdrc toi han dugc
x6c dinh theo c6ng thuc sau:

s
ong

ut =.6D Prr - Po .p, . ,7"
k 0io Po

Nuoc 5p
dvng

Vat lieu
v6n tii

L
km

D,
mm

NS,
trieu t5n

Queng dong 152 1

lran 124 102 0,3
Mi 20 0,4
Anh Quang da voi 102 1,7
Nny 31 178 1,5
C616mbia 178 0,4

Ph6t pho 126 254 2,0
M,Y Duoi quang

Niken
7,2

Ou5ng sat o( , rR

450
I\,46hico 1,5
Achentina 36 2,1

My Than 1,2

D0 d6c thtly lqc

(1)

I(IIllA HOC UA GOIIG ]{GHE MOtirlfi]

TAn-Ghin6

102
254

B!'axin
102 0.1

Taxmania 227
Braxin 510 IZ

30 204
204

t/o 250

14 coltc itGIItEP t[0 s0 2 - 20t1



r 10z - z 0s 9uI dSrHsir u1{0c

'.s/tu '6uonJ] 6u0r]
cgl elg - 6 1"u16>1 'doq ugq elc"6ugu 6uonl rgqy
- qd :s/st! '6u91-up.r eqd z doq ugq 6uQp 6uonl nn1
- qO :oc 6u9p lpns 6ugc 44 np 9s ot-t - 'try :[gp 161

uooo L

A l' 6ird rrDalr ''")- "'N

:p1 ugr] d9 lgc cnqd cgq) 9p oc 6u0p ]Pns 6u93 :
'ozHLu '?x 6ug rgnc Q dp loc ]gill

ugl - pH :ozHur '6uEur etls 0q cnc ]9ql uql - q"H

:6?9r-u '6upnp cop de lQc lpql ugf - (r't)=rH :ozHul
'ugp Oueu eDc coll qulq oe'c n91i13 - qqH :op 6uorl

Q) 6zPtu ' (PH + Qcg + l;1 + qqH) 
= dlH

:ugp 6ug
6ueu ugrl dp ]0c l9r-l) u91 6u9; oonp quip eBx

?ql 9c cnl ,{ntlt cgp op conp quip c?x lql nes
'!P] u9^ n?!l ]9^

6uor] oqu leq cqc 0l 4l - u:teq cec epc qurq 6unrl
qu11 6upng - qlp:leq B[c qu]t 6uQnG - sp :uPr

eqd 9p leur o?^ conql nqd 9s 9H - t :s/u '6uQp elc
ueq rpl c9] uCA e-A qutq 6unrl cgl up71 - utp 'qh :qces
conu elc cnl 

^tltll 
upc c4ts QS OH - oY :op 6uoll

( c6zAqrn I c I oo ou. ^

,[= ,J',tlrd 
orn'Y=! (s)

(s)

(e)

(z)

[:.+*= 4 ?']nu=""
:6uQnb pnp ?^ buQnb ryl ue^ ?e ,

'up: eqd
er.|c 6u?u ouonl rgqy -rd :uPr eLld 9p 6u9N - S :]eq

pc er3c 6ugnq qup uQp gl 9s QH b{ :ur?tq0u cnq}

9s 0H - d 'n lautsov 9s 6u9tl1 - od(odrd)=r :ueql

epc 6ugu 6uonl rgql uQp ?I Qs 0H - s) :9p 6uorf

b) (rn! +n1s1 
tJ#,1 

=,

0d]\
;Jdol = utn

:uet tq ue\ ?G,
cgnu elc 6ugu 6uonl lgtlY - od :cgnu

eqd + uPl eqd doq ugq epc 6ugp 6uonl tQLl) - trd

:upr teq cec 6uonl upq u?p qull 9s ?H - L)t :9p l?p
reol oe^ cQnql nqd 9s 0H - l :uic'leq qurl 6uon6
- sp :oenu 6uo.t1 op nl toJ leq lLlI u?c cns 9s 0H
- /h :ur '6ug qull 6uenG - C :qces cqnu e[c P^ cnl

^trql 
dor.l ugq erlc cnl llql csp 0G - o! '! :9p 6uoll

s/ur ' (S'e+r)co

0d.qln.rlr.)
I)j

9Ur iH[],r S]roC V[ CoH Uolll

(od - qd)cD
0d

qd

s1

oelg lS gH :dp1 u91q pn0l1

'Zg6l, EdtsaH U! sotx^Uodur4erQeH n rrQax
rdoucsed-l {rcHVoaoduog^d1 'ul,tgIl 3 g 6

'6261 edtseg y1'uu-t,t urueeod[rdoucHedaodY[J
14 xhrcgoVodtst 6t4rouoHxef uauale$6 '3 p g

'086 ! eduaH
'n roged xrcHdoi xtqJqdlro Bt4heehHexowodul/ll
Br4louoHxer rqccehodu xod^H V J 'L

"'- 0g6l edvaH y\
'14rrurduUedu xrqHquer teJogo-oHdot erdoucHedr
oeougr(dr rcvlercrc hlrhsml4emdeexE l v s

'086I edveH n
'rdoucHedr 4rsruoaoduogi{d1 sodtquuomC f V I '966t lgqc eiG-gy\l coq !6cl sl- u9

uen-t ueN lorn Bip cnl Lu?ql let lql nPp cqql !eq)
6uorl oec leLlu gp urlered n?rllu n?p u?^nqo ug^

OqOu 6uQc noc u?rq0N cnql qule 6unqd I .9O0Z 
I)Hy EXN 

.gr.tt rpl uC^

iq letql doq gI p^ I9U\l '6u9qy up71 u?^n6N 'e
',86 t fyH) €xN c9nu c4rs

6upq pp tgp pn gqd QqDu 6u93 cQ-l u-9n1 9l Z
' tiz lpq3 ei61-g1l\ coq 166 6u9'6upnp 6uPq

rgl ug^ dgqd'6uonq6 '6ugqy ug1 uqr(n65 ;

oYHv l'uvHr nill lYr
tr 9u 6unp Os pnb norq oec 6ugu urPqu lpp dPl

p^ oel gL]c gI lQltli cpl 6ugc oqc n^ cnlld !P] u9^ 9s
6u9ql iqc cex qulqc quip cgx '6ug 6upnp t91 upn

Enc 6u0p leoq ?qo oc n4c u?tq6u ns oc UPC * ' dotqou 6ugc 6ug4 rgr 6u0r
6unp d? conp upc Pnb netq oc l9r 'u?!l uerl lpl uC^

dgqd ouonqd lour el 6uQ 6uonp 6upq lpl ue^ .t
:uCnt lel

Br lnr eql 9c,(9p u?l APq tluul nglp 6u4qu 41
ugnl l.?y

' ou epc dg doq ca!^ uPt 0p gtlc conp quip
cgx ?A rloq 3onp uoqc cpN '4H "lO opn 4c up3

rxotj leJ butlecol sloulolsns loJ pue

sauoz urelunou, aqi uo Outlecol saulu oql
u1 illercadsa lgsl:o3 sl s;q1 'ecud lcnpo.td

;e;o1 ur yed 6tq e seq uauo uoliepodsuell
roJ Slsoc aql fulsnput 6ulutu.t ul

'r{6laue re}em

eulgedtd oql
ssardUodsuPll 6u!sn eql q6tLlpoqloul

ol /!AOU6urp.rocce eql
poqlaur 6ulultuuoIeuodsuetl

fiEIE :ededuonetloldxa ,\AeUor.ll Srv\OtlS

AUVlrll'UnS

ME


