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xAV DID{G c0nc rniux NcAm vA mo

Mor sd ru i rnl sfi nUNG M[y DAo niim
TRONG CAC DU'AN KHAI THAC MO

f, I ay ddo hAm (MEH) da va dang duoc Ap

,Vl 3il: fl J:::,:".'.;',iiHJfl;I".;l)l ,l:
nhi6u muc dich khiic nhau nhu: tiOp can, v6n chuy6n
quing, xrlr l5i ch6t thdi, thdm do, cung c5p nuoc,...
Thuc td cho thAy, viQc s& dung MDH d6 thi c6ng c6c
cong trinh m6 d5 dem lai nhi6u lcyi tch v6 kinh t6 va c6
tdc d6ng lcyn den cic quy6t dinh stlr dung MDH thi
c6ng CTN phqrc vr,r khai thdc. MQt s6 yeu t6 k! thuQt
quan trong cAn ducyc ch0 1i khi s(r dqing MDH trong
x6y dung ciic CTN phuc vu khai thiic nhu: cdc v6n de
ve dia chAt (toai d6t de, d6 ctlng, d0 5m, d0 b6n, tinh
mAi mon, 00 tfr6m nucyc cCra d6), chidu day lop dAt
ph0, khd ndng chiu ung su6t, khd ndng f6t n6i giua
cdng truong voi cac dia di6m xung quanh, dia hinh, vi
tri guong hAm, c6c han ch6 khi dung MEH, kich
thuoc t6i tfri6u cia duong hAm, kinh nghiem nha thau
thi cdng va k6 hoqch thuc hi6n du dn,... Khi tham gia
dAu thAu, mOt s6 vAn db c6n ducyc luu tam ta sir dung
MDH co t6c do thi cong cao va dAy ta tqi th6 can phi
duoc nh5n manh cho du 6n khai thiic m6, noi mir
thoi gian la v5n de c6t yeu d6 co th6 dua m6 vAo khai
thdrc. som, doanh nghiQp quay vong v6n nhanh. D6
quy6t dinh ap dUng MDH cho mQt dU 6n khai th6c, thi
viec diinh gia chi ti6t c6c dieu kien dAt dA ducyc ddro
qua phdi duoc thqrc hi6n. C6c dEc di6m ky thuat t6i
thi6u cOa MDH c0ng cAn dugc lya chQn O6 trann
ducyc vi6c sr) dqng khOng d0ng ch0ng toai MDH cho
dw.6n. ViQc di6u tra, khdo sdt di6u ki6n dia cfr5t, Ola
cnSt ffr0y vdn cOng trinh chi ti6t ta r6t cAn tfridt o6 cung
c6p thong tin dAy d0 cho viec lap k6 hoach thi cong
hay dinh tuy6n CTN. T6ng quan ve du, 6n, dieu kien
dia chAt cAn duoc so s6nh voi c6c dtr 6n truoc vdr co
th6 t<iOn nghi khong phn hqp hay phu hop vi6c ap
dung MDH cho dgr 6n khai thac m6.

Chinh vi nh0ng l! do do, trong bAi b6o t6c gid
dua ra mQt s6 luu f khi stl dung MDH thi cong
CTN trong c6c dr,r iin khai thiic mo.

DANG TRUNG THANH
Truong Dai hoc Mo-Dia Chdt

Ema i I : d a ngtru ngth an h@khoax aydu n g. ed u.vn

1. T6ng quan

Hien nay co r6t nhi6u may diro ham (MDH)
dugc sO dung d6 thi cong c5c ducrng h6m phuc vu
cAc du iin khai thac khoiing sdn (Bang l ). Thgc te
chung minh ring MDH dugc ap dung trong khai
th6c co nhung uu Cli6m nhu: t6c dQ vi hi6u qu6 thi
cong nhanh, XOt c6u ch6ng ducyc t6i uu hoa do
phucrng phap thi c6ng it dnh hudng d6n di6u kien
dAt de xung quanh c6ng trinh ngAm lCfN), co th6
thi cong CTN c6 chi6u dai lon, noi mEr kh6ng c6
c6c he th6ng lo bdng giao cdt ve d nhirng noi co
dia hinh d6c, y6u cAu thOng gio it hon so voi c6c
phuong ph6p th6ng thucrng, cdi thi6n di6u kien
suc khde cho cOng nhAn lao d6ng va khOng tiep
x0c voi khoi va c6c vu n6.

Tuy nhien, no c0ng t6n tai m6t s6 nhuoc di6m,
CTN co dang. tron, kho khan trong vi6c v6n chuy6n
c6c trang thi6t bi c6 kich thucyc lon vao trong m6,
d0 cong c0a duong. hAm duqc gioi han trong
khodng 50 m, neu dieu kien dAt de bAt lqi se dnh
huong lon d6n hiQu qud thi c6ng phdi gia c6 O6t
dii, do do dnh hudng d6n t6c dg thi cong, khi ap
lLrc d5t dii phia sau dAu cit tdn c6n phdi gra clrong
det d6 truoc khi thi cong, neu gqp dieu ki6n dii
ch5t pfruc tap thi viQc tdp dat clc f6t c6u ch6ng
kh6ng cho ndng suAt cao do khOng gian han ch6,
ngodri ra, khong gian ngAm nhd n6n viec stlr dr;ng
phucrng phrip phun vira kho khan de lirm giiim
nuoc ngAm chiiy vrio trong c6ng trinh. T6n co so
c6c uu, nhuEc di6m cOa MOH, tdc giri dua ra
nh0ng v6n d6 quan trong ciin phdi du,Ei tuu 1i khi
dp dung MEH. cho cac du,an khai th6c khoang s;in,
nh0ng lqi th6 vd .b5t .tcyi khi s& dr;ng MDH c0ng
nhu mOt s6 y6u cAu t6i thi6u d6i voi viec su dun!
MDH va mOt s6 cach tiep c6n di6u tra di6u ki6n dii
ky thuQt c6n thiet cho vi6c sfr dung MDH.

2. Lich s0' sO dung MOH trong c6c du iin
khai thiic mo

Thuc tO MDH sCr dung trong c6c dqr an khai thac

m c0uc uenlip m6. sO z - zorg



tuc m6 d5 thinh cdng va dem lai lcyi ich lon v6
1r€n d0 va kinh t0. Bdng 1 la danh sdch c6c du an
{E 6p d\rng MDH d6 thi cong mot s6 toai CTN phuc
x.r cho khai thdc nhu: ham ket n6i, vAn chuy6n,
frsat nuoc, thdm do, khdo sdt va hdm d5n dong
r* cic md moi va md c0.

Ydu cau s& dung MDH cho c6c dU 5n khai thdc
-":e &i toc d0 thi cong nhanh, som dua m6 vdo sr)
srng d6 co th6 thdm do, md rong m6 hofc k6t n6i
;*: duo'ng lo chu6n bi. ViOc sir dr,rng MOH d6 dao

. I A,

=: duong ham noi cdc duong lo vcyi nhau tai M6
S;ilro'ater d My la mot v[ dV [1] Den nay kd hoach
d rong md nay dang trong giai doan 3. Trong
',r.& H 1 la MDH dang hcr co cong su5t va tiCt dien
&im tsn ducyc stlp dqrng tai M6 Stillwater. MQt s6 OU
.*r irhai thdc m6 kh6c c0ng s[r dung MDH nhu m6
H* Blanco, Mineral Creek vd Ok Tedi.

.z-2. MDH str dqng O m6 San Manuel ndm 1gg3 [1]
B6u nhir-ng ndm 1990 m6t MDH (hinh H.2) ducrc

sr dqng d6 thi cdng hon 12 km duong ham c6
C;ong kinh 4,6 m tai md San Manuel cr Arizona, M!.
y"a/ dyng ducrng ham d6n dong tai Rio Blanco d6
c:,u'iq cap nucyc cho m6 El Teniente tai Chile. Ducrng
n&,n co chi6u dai 11 km va co duong klnh 5,7 m
;lnrnh H.3). Thcrigian diu t6c dQ thi c6ng bang MDH
al. Rio Blanco rdt cham do ddt da qud cung, co dO
*r3m th6u rAt cao. Tuy nhiOn sau khi MDH duoc

di6u chinh thi t6c d6 thi c6ng ta 30 m/ngay

H.4. MDH sir dqng dao hAm tham do
tai Los Bronces [B]

H.6. HO thong dao hdm [B]

xnY oUNc c0ruc rnirun NcflM un m6

H.3. Khu vtrc ddt MDH tqi El Teniente [B]

H.1. MDH su dqtng O m6 Stillwater [1]

H.5. MDH tai md Stillwater [B]

l:.
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xAY ouxo c0nc rninn Hcdm un mi

MQt truong hEp dang chO ! la MDH dugc thi6t
ke rieng O6 thi cOng m6 Anglo American Los
Bronces tai Chile (hinh H.a). M6 co dQ cao hon
4000 m so voi muc nudc bi6n vcvi B km ducrng
hAm duoc x6y dung. MQt ch0ng loai MDH khric
c0ng cluEc srlr dqng d6 thi c6ng gAn 30 km dudng
ham k! thuQt chinh k6t n6i voi c6c md duEc xAy- /, , -dqrng tu cuoi nh0ng ndm 1980 vi 1990 tai m6
Stillwater & Montana (hinh H.5) t8l d6 ning c6ng

Bdng 1. MOt so dV 6n khai th€tc s[t dttng MDH [5]

suAt coa m6. 
Nh0ng tien bo v6 khoa hqg kV thuat di duqc Ap

dung thi6t ke MEH d6 co th6 thi c6ng cAc duong
ham ky thuat o ciic muc ph0'c tap kh6c nhau. Aker-
Wirth da phiit tri6n h6 th6ng dao h6m (TBS -

Tunnel Borrng System) (hinh H.6) thi cOng th[t 2 ,

km ducrng hdm tqi md Northparkes, Uc. HQ th6ng
diio hdm ndy duEc di6u hirnh bdi Strabag, mQt nhir
thAu c6 r6t nhiOu kinh nghiQm tu Ao.

Ghi chu: 1 - Nam Oat Oau thi cong cong trinh; 2 - Chi€u dai cong trinh d+r ki6n

Bdng 2. Toc dO thi cong cla MDH tai mOt s6 dLt'an [B]

TGn dqr iin Nudc sr) dung Nim(1) ChiOu dai cdng trinh (km) Kich thuoc c6ng trinh (m)

Steo Rock lron Canada 1957 0,30 2,74

Nchanga Zambia 1 970 3,20 3,65

Oak Grove MV 1977 0,20 7,4

Blwoor Nam MV 1977 0,30 1,84

Fosdalen Norway 1977 670 3,1 5

Blumenthal Duc 1 979 '10,6 6,5
Westfalen Duc 1979 12,7 6,1

Donkin Morien Canada 1 984 3,60 7,6

Autlan Mexico 1 985 1,80 3,6

Kiena Canada 1 986 1,40 2,3
Stillwater EB My 19BB-199'1 6,40 4

Fraser (CUB) Canada 1 989 1,50 2,1

Rio Blanco Chi LO 1992 11,0 5,7
San Manuel MV 1 993 10,5 4,6
Ciqar Lake Canada 1 997 >20 4,5
Port Hedland Uc '1998 1,3 5,0
Stillwater EB My 1 998-2001 11,2 4,6
Mineral Creek MV 2001 4,0 6,0
Amplats Nam MV 2001 0,35 2,4
Monte Giqlio 2003 8,5 4,9
Tashan Coal Trunq Quoc 2007 4,9
Ok Tedi SNG 2008 4,8 5,6
Los Bronces Chi Le 2009 8,0 4,2
Stillwater Blitz MV 2012-2013 6,8(' 5,5
Grosvenor Coal Uc 2013 1 ,0\') 8,0
Oz Minerals Uc 2013 11,0\'t 5,8
Northparkes Uc 2013 2,0b 5,0
El Teniente chi LC 2014 6,0b 10,0

TOn du 6n Nucyc sr) dunq Ndm Kich thuoc c6nq trinh, m T6c d0 thi cOnq, m/nqdry

Stillwater EB MV 1988-91 5,5 15

Rio Blanco Chile 1992 5,7 30
San Manuel My 1 993 4,6 17

Mineral Creek MV 2001 6,0 1B

Ok Tedi PNG 2008 5,6 30
Los Bronces Chile 2009 4,2 17

f-mlitncxrip m6. so z"zors



3. MQt s6 aqc didm ky thuAt quan trong cAn
frlr y khi su dung MDH

3.1. Di6u ki6n dia ch6t
gidu kiQn d6t da thuong xuy6n thay d6i trong

,;3c m6 vd day.la mgt thach thOc lcrn trong viec quy
tmeh thi6t k6 duong hAm. MOt s6 toJi khoang
*et c6 hai nhu zeolit, thach cao,... thucrng t6n tq-i

mg cAc lcrp d6 g6c va diy la nguy6n nh6n chinh
:rr phong hoa, lam gidm cuong d0 chiu lqrc cOa
E: Ad.

Cdc loqi MDH hiQn nay duEc thucrng st} dqng
rrg di6u kien d6t da ddng nh6t, co iuong O[
*;-rdrq n6n tu 150 MPa d6n 250 Mpa. N6u Odt Oa
-*i c#ng, co cuong dQ khang nen lon hcyn thi no
:{"r, huclng ddn t6c d0 ti6n guong ct]a MDH c0ng
-;-.:; l$6 do thi cong CTN. Tuy nhien, n6u s[r dung
lz i:El co krch thucrc lo'n (den 483 mm) t<6t hop
,,r:q luc cit lcyn co th6 ddm biio tien dO thi c6ng.
edg*sai ra. MDH dugc sfr dqng d6 thi cong ciic,L ..rtuong hdm co clri6u dai lon nen trong quii trinh thi
:mo gdp cdc dieu kiQn b5t loi iinh hucrng Oen t6c
fr ihi cong va de xriy ra su c6 nhu,: cat chdy, bun,
;r,ay phd,... Do do viec di6u tra khdo s6t didu ki6n
3s ch6t th0y vdn c6ng trinh phdi duEc thr,rc hiQn
:rd liet, chinh xdc d6 nha thAu, tu v6n ra quyet Oinn
:"*',rtrong s0 dqng MDH.

3.2. Chi6u ddy tIAt phh/ung suit qud gioi han
Mot trong nh0ng c6n nhdc quan trong d6 quyet

5nh s[r dung MDH thi cOng CTN la chi6u day tcrp
3a phu doc theo tuyi5n h6m vd co khd nang vuot
:*3 ung suat gicri han. E6t da co khd ndng vucrt
:*5 ung su6t gicri hEn trong cdc dieu kien sau:
::-leu day da phi lon; dd co do ben y6u hoac trung
:rirnh; ung su5t nen cao.

Danh gi6 khd ndng xAy ra 0,ng sudt qu6 gioi han
&i phdi thuc hiOn thi nghiem n6n dcyn truc va do
-:rg suAt lqi hien.trucrng. ViQc ddnh gia d0 cung
r,€ ddt dd co th6 thuc hien bang c;i6h quan sd1
:ac v6t lO tai hien truong ho{c dr,ra tren kinh
-Ehiem crla cdc chuy6n gia ve cdc loai Odt Oa tfrac
-nau. Lf tudng nh6t ta d6t da dugc thi nghidm tai
;rong thi nghiem hodc d6nh gid dqra vao cdc 15

rrroon khdo sdt tai hi6n trlpong.
MDH ducyc ddnh gi6.la khOng thich hEp thi cong

. .l:dc duong h6m dai, nim sAu, noi md 05t Oa OO

rdy ra ung su6t qud gioi han do d6t da c6 itQ bdn
s#p hoic ung suSt tai hiQn trucrng lcyn. Ducyi dieu
k!€n ung suSt lon co th6 xdy ra hien tuong n6 Oa
tanr m6t an toan d6n cong nhOn trong qud irinh thi
:crrg. Brox (2012,2013) dua ra mot ph6n loai ddnh
gra khd ning vuot qua ung suAt, g6m cd kh6 nang
*o dil dua trOn cac tieu chi nut vO thuc nghi0m vd
da duEc kiem chung tai mot s6 Oy dn thi cOng

CTN stlp dung MDH. Hinh H.7 ta h6 th6ng (co t6n
McNally) dugc 6p dung d6 danh gi6 khd nlng vuort
qud ung suAt gloi han vd xdy ra n6 oa khi thi cong
bdng MDH [2], [3]

H.B. Lap rap MDH tqi Md Los Bronces [2]
33. Ti6p cQn c6ng trudng vd dla hinh
Thong thudng chi6u diii c0a miiy ddo h6m trong

khodng 8+10 m6t vd trong lugng co th6 lon hcyn 13
tan vd dac biet MDH sO duoc tip dqt d6ng bQ
trucrc-guon9 lAm. Do d6, d6 c6c thiet bt tip Oqt c6
th6 dS.dang ti6p cQn ducyc khu vqrc thi cong, thi dia
hinh cAn c6 g6c d6c th6p, hoic tir co th6 iO Oung
truc thing (vi dU Mi26) c6 suc nAng 20 t5n d6 vAn
chuy6n thiet bi thi miiy Ctdro hAm CO tn6 duoc s[r
dqng o nhung ncyi co dia di6m chdt hep hon.

Mqc du rAt nhieu m6 co dieu kiQn tiep cQn cong
truong t6t, .tfrOng qua c6c tuy6n duong vao c6n!
truong di ton tai truoc do. Tuy nhien, voi cac dU an
mni, mot s6 phucrng rin tiep cOn hien trucrng mot
cdch nhanh nhAt can phrii c6 trong mot s6 truong hop

xAY ntltG couc rninx ilGfitr un 1116

H.7. McNally - H€ thOng h6 trq MDH [2]

s0r{c il0HtEP m6. s6 z - eors



]Er lov 
nurnc coue rnixx xeAm uA mo

tnAn cap, dac biet td trong di6u ki6n ., 
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xnv nuNc c0ue rnixx xe Am uA mo

Vi tritruoc c[ra ham thicong. phd.i phdi di rQng va g.G;,g nghiens cho .ac o,r'a,iid;;Ydij':#;:phdi thuan tiQn khi l5p rdp.MDH, chuAn bi cho-q.ua ia, o,er.ge;;;is;;;a"oiarr,lih;iljrii'oan,
trinh ddo nhirng m6t hAm ddu tiOn. Do vi trictl'a ham 4s". *nh Lg ,o ta gicrg nghieng c6 goc oa. ssiton tai m6i d6c, do do nguy co xdv ra trustld n:y^q: lnrong di t6n) cno iu in tnuy dien tai 1,uv "s'i. 
ld lu6n ti6m tang. Khong-gian thi c6ng'bang MoH HinnH.l0m0iatni cir.r cog6cd6c30.,(huongdi lu6n lcrn hon bing phucrng ph6p khoai n6 riin. oo ,rangltqi Moscow, LB Nga.do nguy co nguy ccr xdy ra truqt ld, su c6 c0ng lon s."6'. xirn nghiQtm cii ctic nhd thiu thi c6ng hcrn trong qu5 trinh khithicdngCTN bang ruon. ninn Kinh nghiQi cga .a" nna"inA;';;rg' j6. ,o H'B mi6u t6 l5.p r6p MDH tqi md tos Broices-chitean o\,rg Mpt-io5'ir,ri;6U;;. c6ng trinh ngAm ta chiaAndes, co chieu dai h6m 4000 m. kh6, d6 thanh cong c0a dqr 6n. Vi6c lua chon3'5' Dinh tuy6n, cIQ d6c c_ia c6.ng trinh ching loai MDH n6ricdn cu vao kinh nghiem cgaD0 d6c hEp.lvi khithi cong crN ban! MDH ta duoi cac nrra inar-roi ;;.;;j"g ham co kich thucyc,3 %, nrOu d0 d6c lon hon tlii prral.sdr iung rre tl"r6ng oiou tien tuong tu. Hi6n njv .o ,.,r,,a, ,r,j'ir,a, hap B3n kinh cong cria duong hAm co b-in kinh t6i qu6c tO uy tin, io nhieu kinh' nghi6m uO lf,i 

"ongfi6u niir trong khodng 2s0+s0o m. Hien nay, he bang MDH. o6 MoH oit r,ie, qird'trong qua trinh
thOng dao hAm ducvc phiit tri6n bdi Aker-Wirtn va thi cong thi dOi ng0 cong nhAn van han[ may ph6i
dang trong qudtrinh thrJr nghiQm tai md Northparkes ldnh nghe, co kinh nghiQh, ky n6ng c6n thi6t'o6 r.rA
vd duqc thi6t kA dac biet d6 co th6 hoat dQng trong llq qla trinh x6y dulng trong mOi s6 r*"ng hop
biin kinh t6l tri6u ndm kong khodng so m r[ rroai khi thi cong bang tvol tri..n'Ot io ,i tricari prrai
dOng t6t trong Cli6u kiQn phuclqp. duoc ddro t,ao oac biet va can co xy nbng i"V rigr,t

cao nhu: di6u khi6n MOH, co kht, dien,...-

"l*fJ*-**la#,ir?J-ftiiifl

rllt##rir;#ffii+*jifl,rl
H e cong trinh ng6m di en rat _ :r-::::t#ru:*[i;*i;iJ#iail* :x:

-#*i r}nln*1,l:*L:r;:il'#i[?ll#ffii;i
ftiry@EffiHIt\1DHtrongcdcm6cAnduociiennanntinhtodn

-{++j:=-dr4-}*ilI rrtffiH*kffiig$f,*,

=i=@:==:H 10 cons trinh ngam di xuons [4] - uq l,i]11::f:::,yll::^gyglg n,;L1i "
t tt tt t t tYat t t ut 

^uut tg l+l J.g. V6 ch6ng b6 tong cho CTN sw iunq MDH
Cdc tuv6n CTN n6n. duoc thirOt k6 trann c6c vi tri Loai ket .ar".r,ang i; ;; ;6il.,rr'f ir['pr,,co diou kiQn d5t da yeu, phuc tqp, qhay pha, hay thu6c vao oac oi6m JXt o, 

^rng 
cTN di qua, d0 6ncdc dia diem co goc d6c cao o6'gidm'duqc ddn dinh cia CTN va thcri gian si iung.Uu.onglrint

H.9. Cong trinh ngAm di len [a]

fmxeuffi



-.ren nay r6t nhieu md mu6n keo ddi tu6i thq cOa
fiTN len tren 40 ndm, voi ciic du an nhu uay ;5;
ffl .t!ai trong xem xet viQc dp dung tiOu ;hue;
lftl6 phu hop voi ky thuQt xdy dlrnElduong hd,m

ru" Tfolg m6t s6 truons hEp ;y ou"ns v6 Zha.g

=€ 
?0 

tong.s6 dem lqi to.i ich v6 chi fni Oo gia;**..dtrqg cdc yeu cAu vd bdo tri trong su6t"thoi
gr*n ton tai c0a m6. Thong thucrng CTN jhanh phe,

T to,ng thoiit^nuoc, xrJr t/ n"O" t"nai bJng MDH thi
m ch6ng be t6ng c6t tnep tdp ghep thudng dugc
s"f dvlg Hinh H.12 minh hga 

-v6 
ch6ng b;"g;6

6 c6t thep khi thi cong CfN Oang MDi.

xAY DUt{c c0NG rniiln HcAm un mri

-!i. ..:e+{q
. .i

4. K6t tuqn

. HiQn nay, viec s[r dgng MDH cho cdc du iin
khai th6c m6 tai ViQt Narn chua duqc qurr lar.
frgng khi do,.thqc t6 ch0ng minh, neu danh gia kyludng c6c v6n di. Oyan tiqng, rie, quan oil ;i
thuQt srlr dung MD.H tai cdc dy?n md s6 dem tai lcyi
ic.h tcyn v6 kinn t6 cung nhu tien d9 ;;-;c;l
dAu tu. Trong bai bdo, iac aia ngn,C-n 

"*r, d0c r0t
nh&ng bai hgc, kinh nghiQm duq:c r0t ra tu c6c du
dn truoc d6 dA viec stl Oung MbH Oug,. hie, qr;
fron Tuy nhi6n, viec dp OUng N/OH cho cdc du dn
khai th6c m6 con nhi6u v6n dt cAn 0"Q,. qrun ia;.
Cho n6n cAn ph6ico mQt ddnh gia toln Oien ue .j"
dang su c6 co th6 xdy ra khi J,l Oung MDH. Viec
s[r dr;ng MDH dem tai toi ich lon ,5 tien dO thi
.?rq,.dong nghia vcri viQc nhanh 

"nOng 
;;, ;; ;;

vao khai thdc lam gidm gia thanh khoa-ng sdn. Tuy
nhi6n, MDH khOng phdi ta gidi phap t6i Lu nndt ra
yl^i .:9d"glg-16T dai, de xdy ra su .a trong ;a.
dieu kiQn dat da V6y nhu cdt.chiiy hoac cac-phay
pha,...hoac ta c6c vl tri co nhiOu Ol.ong fO g,ai cai
II t1'9. 6p 

.dqn_g 
phuo,ng phdp tru.y6n" tn6"ng 

-nh;
t(hoan n0 min s6 dem lai hiQu qud t6t hcyn.O
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**.11. Lap dqt vi thep tqi CTN co duong kinh 4 m,
s(r dung MEH t6l

3.10. C6ng tdc h6u cin
Cdng tdc h6u cAn cAn thi6t nh6t khi sir dung MDH

e rgu6n di6n. Lucrng diQn c6p cho MOH khdc nhau
w.:i cdc kich thucyc m6y khdc nhau vd lugng diQn
.nng thucrng ta 1,5 MW cho mQt mdy dao fr5m iJi{r€ kinh 4 m vd B MW cho MDH i6 duong kinh'-: m Ngoai ra. con phdi cfO diQn cho hQ th6ng"th6ng
c ua chi6u s6ng. Thuc t6 chung minh neu sb san[
*.:F9 :y, !:ng. dQns ccy dieset, tni nna thau thi c6ng
. t? tiet kiOmtrang triQu do ta neu MDH duqc cdfi

€n tu nguon dien chudn nhu hQ th6ng dien qu6c gia.'

i1"12. Ket cdu ch6ng bdng be tong cot thep khi
thi cong CTN bang MDH t6l

(Xem ti6p trang 25)
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4. Xat luan

Nghi0n cuu dW doiin mLrc dg 6n dinh, tei trgng
ffi dUng len ket c6u chong giO cong trinh ngam tL/

'udc gi6 tri chuy6n dich kh6i da gan bi6n ta mQt
*:-rclng nghien cL.pu mcvi thuOc lTnh vLrc cc/ hqc de,
nu hgc cong trinh ngam. Nhirng ket qua nghien
,:.tru tr6n day mcyi chi mang tinh nghien clpu dlnh
turong ly tfuyet, y tudng lcyn. D6 co th6 su dUng
Fen thr,rc t6, hucrng nghien cuu mcvi nay v5n can
S'€p tUc hoan thiQn tr

\a',
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