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``h .υ
9ng hu6c n6 oon Ⅵ"(chi phithu6c n6)“ q''|う
| 1暉ngthu6c n6 moc kth n6ね ng gυong thi
t▲ cOng d6 b6c● ch kh6i kh6i“ ,lam vO vun,
ph6 hu,1,O m3“ t“ nguyon kh6i thi cOng 9i6ng
dψ ng.Thu,c to cho thay,hiOu qua cOa cOng tだ,c khoan
n6min hi cong gi6ng d● ng phu thuoc Mtlοn vao chi
teu“lu'Cnq thu6c n6 don Ⅵ".Gia tH cOa chitiOu“ lυonO
hu6c n6ね nM"hay“ilonぬ phu thuoc ma“ おこ
t6cho“ u sau:“c“c lnh cOa thu6c n6(s静 c cong
n6,nhia lυ gng n6,…)ぬ phυong tiOn n6;“ c inh地6t
co l′,“ut“ C,…

“

a mOit口 Ong‐ dat“:¨c inh“u
tao cOa gi6ng ding(hlnh dang,kth thuOC mat cろ t
ngang gi6ng ding,… )「01う C tinh COng nghO n6 nlln

(du,ong kinh 16 khoan;dtPё 'ng kinh th6ithu6c n6;ch6t

lυαng nap thu6c n6;tinh chat,kbh thLP6C bua rnln:S6
1υong mぅt phang tυ  do trong guong:phuong,phap
kth n6 CaClυ Ong thu6Ci dうC di6m c6uねo cOa nh6m 16
mln dOt pha,!6 mln cOng pha,15 mln biOn,… );“c heu
quう du'kiOn(lat(11′αc sau khi n6 nlln(khう nう ng ta。
bion chuan x6c cho gi6ng ding,hO s6 s[dung 6 mlh,

chatlυ ong dap vo dat da,muc d6 vぅ ng xa cOa dat
da… ):… Ngoう i ra,dai lし Pcng nay cOn phu huocめ ti6n
ぬoぬc tinh・c“ ng tu,ong h6 σh“c n t6 anh
hυ6ng tren thυc 6.Ⅵ vay,gi6 tn“ luong thu6c n6 don
M"hoply Mt kh6 c6 h6 tinh toanぬ 烙c dnh chuan烙c
bらng“c phu,cng phapi′ thurt
N6u“ lυong thu6c n6 don vi''chOn qua nh6 sё
gay nen cac hion tuong:hlnh thar」 ュc6c cuc,hё n,
khOi da c6 kich thυ6c l●n(da qu6 60);duOng biOn
gi6ng dl夕 ng tao non khong chinh xac;lam suy giarn

nang suat c6a cac thiot bithi cOng;larn giarn ho s6

si dung lδ min,… TrOng trwong hop ngυ oc lal,
viOc gia tang``Iじ 9,ng thu6c n6 don vi''SO VOi nhu
cら u thu6c n6 can thi6ttron thtPc t6 sё gay non cac
hiOn tuOng:|う m ting!υαng da pha vO cё  nh6 sau
khi n6 min:larn gia tぅ no do vぅ ng ca。 ,vぅ ng xa cこ a
dat d6:|ぅm gia ting rrlクc dO nitnё cOa d`t di ba。
quanh gi6ng d口ng:lam suy giam m● c do 6n dinh
coa kh6i d6 bao quanh gi6ng d● ng;|ぅ

「
l gia tぅng

rnクc do pha hly kh6i d` hong bao quanh giOng

■

dむng:k6t cau ch6ng gi■ dё bi hυ h6ngilam gia  .
tang chi phi laO dong, gia thanh cho cong t6c   ‐

khoan n6 min;…    1           ・ ~
“Lυαng thu6c n6 dα n'vi''c6th6 1υ a chon theo  

｀
.

mot so phψong phap sau: phυ 。,ng ph6p kinh (し

nghiOm(phυαng phap sむ dung c6c s6 1iOu thυ c“  ―
thi・cong giong.d口ng):phυong phap sむ dung c6c
cong tho,c thu,c.nghiemi phu。 ,ng phap tuong tu

(phυgng pttp.sф dun。

“

ctiou chuan quy pham);…

・1. MOt sb phLPong phap xac dinh ``lLPong
thuoc no d(5in vr'

Trong trυOng hop t6ng quit,`‖υong thu6c n6
don vi''lら 品。t ham s6 cia nhiё u bi61↑sasau lll:
q=F(ql,1ち ,Stc,Vz,kln,|lk,dtr rn,… )... ・ (1)・ .

Tai day:F― ChOng loal.rnO hinh h6i quy(cOng th● c

.thυq nghiOm);q4~``Lυαng thu6。:th6 dOn vi''tiOu
chuan: f ― HO s6 kion c6.℃ .こ a・ dat da the。   イ
PrOtOdiak。口oV M.M.:ち "HO s6 caJ｀ tr`9'coど dうt di;
Stc― DiOn‐;恥hmうt“t ttangithilc“ g゛ a gi6ng:
d口 ngi Vz‐ HO_sO n6n ёp cla datd4;kh.ギHe s6 x6t(し・
don k■ nうnglam vioc cM■hubc n6:¬ lk lchitt s加
cこa16 khoan,15:nlni dt― DυOng kinhith6i thu6c ヽ
n6:m― HO s6 xern xёt su anh hυδng cOa dψさnq l
Klnn lnOIInuOC nO=¨               ・

Dё x`d dinh“ ILPOng thu6C h6 doh vi'Ⅲ“q''ё6th6
s[ dung cong thic thり ,c ngh errl coa Pokrovski

N.M.[11,121,[3],151,[61,[8]:｀ 1  、      . 1.
q=(qlお .Vzkt「 m),kg/m° .      ..・ (2).
Tai“y:ql― “帥αng thu6c n6 don vr tね u chuan i
phu thuOc vao ho s6 kion c6 caa dit d6 f.'kq/釈 :i_
Ho s6 c6u truc coa d`td`:vフ _Hos6nJ 6ハ cこa
dat da ChO COng16c n6 min phu thu6c vう o diOn.tich ` ・

府農脚:」:hn:鴇i籠酬も::場輝:ド
s6x6tdon kha nう ng lam vioc cia thu6c n6:nl_.Ho
s6 x6t dOn su' anh htP6ng cOa dし P(ン ng kinh th6i   ・
thu6c n6 don dai“ luong thu6c n6 dOn~Й '1  .
Gi6 tri cOa“ lυong thu6c n6 don vi''tiou chuan .
“qィ (kg/m° )phu thuoc vう o he_s6kion c6 coa“t d6プ
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00‖G‖G‖IEPH6.s嘔i4‐ 2010
′



6u`on6 uo」1 91 onЧl ueoЧ】919s6u9■‐N:κ9p le上

(″)Ш6】

[洲
!絣
]b :[6]`L]Juo〉

・
「
u!AleЭ Oo0 0どЧヽ16uOo ooЧI Чuip o,x9Ч19o6u`np
6u9!6 6u9o!Чl!Ч】

``b,,``:A uOp1 9u 09nЧ
1 6uだ,nl,,

f乙′
`r二
′̀ノク,,υθο″ィ9η9sη9″o

υ

'ο

δ
“
ゆηリリυ

'わ

S′ゆ夕19χ
“ろ9S9月Z δυ9g

l口ЧO d9 u9u lq OonЧl19Чl o9o 6uo」l dOu
9u o9nЧl!ЧI】-0`ι

=d:6u`onЧ}6u9Ч109nЧl!9Ч10,0
6u。」l deu 9u 09nЧllЧ〉|-3`0=d :9u o9nЧl deu op
19Ш u9p 19x 9s eH―d:(9)oりЧ16uoo ooЧI Чuip?ヮx

9u o9nЧl eりo9u6u9o6u口u?Ч】!`)ll,X9S OH―
ulン

:[乙]`[レ]z6u98`0`レ>】>98`0 1ueoЧ】91 nes峰!ЧO!0
19X9S oH―fl(9)oηЧ1 6u90 00ЧI Чub O,X90 092Чl
19Чl elo Чu!】6uOnp eOo 6uonЧ Чu9`nS u9p 19X 9S

9H―ttl:フtu`6unp 6u9!6e,o6uoo!Ч)6ue6u leo 19tたI
Чりu。ld―as:9‖

9づ動。OO u9!x9S oH-1:聰p!0■

・     :[8]`[乙
]`[レl e6N 6ueq

u9!]●Oo ШёЧd κno 6uo」lしul!Ч6uo`nЧl oOЧ1 6Jlbo
6u?q Чuip o9x 9Ч1 9o“b,,“:Au`Op 9u 09nЧ1 6u`onl,,

■utた1`ounp`ns buep 9u o9nЧl19Чl
oOo Чu劇6uQnG―・p:ШШ`uOЧ0 00ハp9p u9n9o
n911 9u o9nЧl!9Чl eOo Чul】6uρハ(1-ZO:κep!菫■
(9)                 (‖p/乙0'3Ш:

:[d`[♭]oりЧ16u90■〕Чu!p。9X91■
90“:A uκ)p19u09nЧ1 6uだ)`nL,u9p9u(19nЧl 19Ч)Чulヽ
6uO詢p elo 6uつnЧ Чu9 mS 19X tuOX“u」,,9s lH

・6】/r】`91o`nЧl u9」)6unp
Os oo`np 6uep 9u o9nЧl !ool oOo 9u 6●9o 6u9u
9Ч図‐pSv:6】

/「】`(6】/「X0088=°lV`“ArttN l!uoШV,,
9u 09nЧl)u9nЧO n91 9u 。9nЧ〕Шマl uoЧ0 0.Onp
9u o9nЧ〕leol elo 9u 6u9o 6u9u?Ч〉|‐°1、

/:K9p le上 ‐
(9) ‐  

‐
 、、・   ・(p、′9=u,

:[91`IC]`[d`[レ]0,Чl
6u9o■l Чulp o9x oonp“

u]ン
,,9u o9nЧl e,o oO!A Ш11

6uマu 9Ч】u9p19X9S oЧ `(z)o`りЧ16uoo 6uOJ上

Q) eu/6>l '
°lG

u.utl.(0J.qg,O + ,,9 [

=b

ハ

も

も

/
I

(
18

]

¬

'-u.r'6uno
6uo16 eno6uoo!Ч16ue6u 190
`ueoЧ】91oeo enЭ

llШ ЧOり]u9!C―・S IШ
Чu!q6un」lnes nQ!ЧO―】||:K9p!0■

(ッ)

Э:。たヽ
0′  |

■言F=――l

初「9リ

(o i)'ru7o1duTTШ(、9,T)0「8`ウ+ギL年
、フー」)

](Iz]`[レ]℃「d
=b ^ouerel 

elc c4ql 6u9c tieql quip c9x9叩90'p19p
enc de ueu os 6u '(6unp6u9!66u90!ЧI Чuり1'nb
oЧo 6u`n」1 09p dOЧ

l?u 6uon1 9s rqy '
6uon」])loШ 6u?q

Z=ZA 6uマq6u,pue6
qpハ16u=Чd
κ引9Ч190

||

:[8]`Iレ](e6N6ueq.u9!])
GOl uO!Ae,ol」o!Ч6uo詢Ч)oりЧ16u90 00ЧI ЧЧ!p
09X9Ч190“b,,`“A uOp 9u 09nЧ:6uO`nL,`ツマ」!Чり・`
・u:tu`91o油

Чl u9」1 6unp OS 9u o9nЧ]!9Чl eno Чul】
6uOnG―・p:しul■1`u90)Чul1 9p uoЧO 00np ep u9nЧ0
n9!1 9u o9nЧl 19Чl e,o Чul】6uρnG-9Cメ9p!0上
(6)                  

・
(“p/98)=Ш _
:nes`nЧu Чulp

o9x9Ч19o(1)o,Ч16u9o6uO」191o詢Чl uoメ}6unp OS
9u。9nЧl!9Ч1000 Чul】。uρap u9p)'X“Ш,,9S OH

ltllo`6uりp6u9!6_6u90!Ч1910油Чl
u創16unp Os oonゴ6uep 9u 09nЧl!●ol eOo 9u 6u90
6uttu 9Ч図―pSd:。し:o`(。しlo 09,=。〕

d`“ιON!nuie】X"
9u 09nЧl)uOnЧO n9:1 9u 。9nЧl l」マl uOЧ0 0。np

9u09nЧl!eol eOo 9u 6u9o 6u9u?Ч】―°d:κ9p!e■
(8)                    ・(pSd′ld)=uヽ
:neS nЧu Чuip o9x(2)o■Ч16u9o6uo」l“

u]】
,,9S IЧ

`“
レON !nule】X,,9u09nЧ]9u09nЧ}6unp`ns!Чy

・Ш6`00p6u9!6 oOo 6u90!Ч
I ЧulX

6uOnG―'G191o詢Чl u9」1 6unp OS 9u o9nЧl!9Чl e00
Чul】6uρnp 6upaЧ Чu9 hS u9p 19X 9S IH―tu:91
ohЧl u9」)6unp Os oOnp 6uep 9u o9nЧll●o16ulЧ。
eりo9u6u9o6u?u9Ч】К)l19x9s lH―u、:κ9p!0上

6unp 6u916 6u90 1Ч]!Чンutu1 9u o9]6uooOЧO,p lep
●Oo d,u9u 9s9Ч:」le!6 `Ψ・ヽNIンSAO」

】Od 00Ч上
ヽ

も

回り留切
“%"ψe'ο。″:″

"""μ 1ヾ91`[d`[乙]`[レ](レ6u9日)(01Z■9■)=%
6u9oЧ】 6uo」l !9p κeЧl ?A ,p 19p e,9 Чu,1滲09p
090 0eA 09nЧl`nl Шo!Ч6uoぬЧ)d9Чd 6uonud 6u:q
Чuip。9X。`Onp“。J,9p19p eo0 0,」i n9。

9S IH
(3)              ・

cШ/6】:G×rO)Jb
:[8]`[乙]`[レ]neS nЧu oq

OS Чulp O,X9Ч190マA`」,,wvΨ、AOuO】elpO10」d OOЧl

98`008`09-ク=」

00`♭06`000`レ

レレ
`レ

90`レ00`レ0レくj

9`乙=メ
||

0`乙=】
||

9`レ=メ
||

`」"

"l"90 u9!】
9S9H

(ul)`♂
ll"ueOЧ
x 91neS nQ!Ч。

19A6uり6uoゎl“】,,9S eЧ!」19!0

ueOЧ】91e,00n」l!ρA 0065百σ雨「こ可
u9Чd昴:ёo u9!ン。s91!9p κeЧ:
詢S!oA d'l u9Чd Чuり1011009G

t7`し

_9Чu 9ul,u9po■Ш
!ρA!opl κeЧ:tu9u 9Ч1 9o`人261`,p
`19Ч。
｀
Чu■!9p uO!q｀ui Olp 90,G

0`Zoqu ougr g oe-c 90 p !9r.1 ue.g'!ep 9e
“%"9p l,p e00
0'コin99 9S OH9p l,p e00 Чull。マ(二}

口回

t

ιlOL屁‐
'ps・
OH dヨ

I‖9‖9‖00

00`レ

0レ=8 」

8`♭

9Ⅲ]H9‖0‖001r10oHirO‖H′′



XHO■ H00 VA 00‖ G‖GHE M0

gi6ng ding;△ ‐Mat dO cOa thu6c n6,g/cm3:llk~
Chlёu sau 16 khoan,m:T― Gi6 tri chieu dai ndt min

(bua min),m:du― DυOng kinh cla thOi thu6c n6,
mm:Rに ―Ban kinh mat cat ngang thi cOng cOa
gi6ng ding,m.
Theo Jimeno C.L,Jimeno E.し ,Carcedo F.J.A.
(1995)[11,[101,“ lυong thu6c n6 don vr'“ q"tuy thり 。c
vaO gia tn diOn tich mう t cat ngang thi cong giong

dOng“Stc''c6the sα  b6 x`c dinh theo bieu dO H.1.

ｑ
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月.7.IMO′ 9υaη 力θg′魔a'7“σηg`力υ60′δ dαη И"

η"ya gね r″ d6η :たゎ的′οδ″gグ6ηg d′
"g“
src"

`:力

eο √71r7θり

TheO k6t qua nghlon cし ,u cGa cac nha khoa hoc

LiOn bang Nga[71, khl si'dung cac loalthu6c n6
tuαng dυαng vOl.thu6c n6 Arnonit s6 1 cOa LiOn
bang Nga(kha_nう ng cOng n6 Ptc=450-480 cm3),
“lυαng thu6c n6 don vl''“ q''(kg/m° )khi thi COng
giOng d口ng c6 the x6c dinh sα bO tuシ theo gia tri hO

sO klon cO cGa(lat d```f', dion tich rilぅ t cat nqanq
thi cOng cla gi6ng dθ ng“ st:''va dυ mg kin「

“
舌

cac th6ithu6c n6“ dr'(Bう ng 3).

3うηg 3.

G力′c力υ:Gね f″ ォιフs6船 。わ′″'7υαηo約υ60 ηδ
dαη И''“9''`κg%“う効′dめらgκ′ηゎめJr加6c ηδ
bじηg d″=32■36 mmず gね ″maυ s6船 gわ 爾“′ぃoηg
的υδ。″δ dαη И"η "`κg/mり κカプdt′Oηg κ′′,力 釣δ′
的′60″δbらng 4`=45 mm.

cic k6tqua nghion c● u tron day cho thay:trong
nhシng diさu kion gi6ng nhau,cac cOng thic,phuong

HO sO
kiOn co cua

dat da“ f'

Gla tri“lυon

(kg/m

o thu6c n6 don vi''“q"
3)Vd“
Stc''(m`)

Stcく20 Sic=20-40 St>40
f=1,5 1,24/1.00 0,91/0,73 0,53/0,42

f=2-3 1,70/1,36 1,15/0,92 0,90/0,72

f=4‐6 2.00/1.60 1,40/1,12 1,20/0,96

f=7-9 2,35/1,88 1,7511,40 1,50/1,20

f=10-14 2,80/2,24 2,20/1,76 1,95/1,56

f=15-18 2,70/2,16 2,45/1,96

f=19-20 3,65/2,92 3,05/2,44

G01{G I{GHIEP M0. S0 4 - 2010
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phap xac dinh'`q''tron day sё  cho nhむ ng k6t quぅ
hoan toan khac nhau.M6i cong thcPc,phu,。 ng phap
tinh“ q''tron day da duoc cac tac glぅ tlm thay trong

nhu ng diさu klon cu th6,khong iΥlang tinh t6ng quat

va dal diOn cho tat cぅ m。 l trυёng hop s[dung
khac nhau trOn thu'c t6.Nhむ ng phυong phap nay
van phai c6 nhung nghiOn cク u diё u chinh ti`pd6  t・
c6thO cho ra nhlng kha nう ng s● dung mOi,hopll′
hon trOn thυ c tO.                        :
cac phυ。,ng ph6p,cong th● cx`c dinh“ lυong
thuoc n6 d。 ,n vl''“ q''tron day da xё ttく,i rn6t so yeu
t6う nh hυ 6ng chinh nhu sau:     ・・

>DiOn tich mうt c6t ngang th「 cOng cOa gる ng .
ding“Stc'';                            

‐

>Ho s6 kion c6 cこ a dit d6“ f':

>Kha nう ng lう nl v10c cia thu6c n6“ Pic'';
>Ho s6 cau tr`c cGa dat d6“ fO";
>chiさu sau cGa16 khOan“ llk";
>Dυ Ong kinh th6ithuoc n6“du":           、
>Mat dO nap thu6c n6“ p";               ｀

>s61υong mぅt ph=ng tu dO卜¨
M6i cOng thク c,phυ Ong phap rndi chi xё t d6n
mot s6“ u‐ t6chinh trong t6 hgp c6c y6u t6 nou
tron. Tuy nhion, chu,a c6 cong thic x6t den phan

lσn hay banゎ Oc`c yOu t6 anh hυ 6ng chinh.

2. NghiOn c●u dё xuat c6ng th`,c moi xac
dinh“ l口o,ng thu6c n6 d。 ln vi''     ―

D6c6th6 xay dung phu,α ng ph6p xac dinh gia tri.
“lu'αng thu6C n6 dOn Vi''“ q''mang tinh t6ng qu`t,c6 .
th6 x6t dOn nhiさ u y6u t6 anh hυ 6ng chinh tron thu,c

t6c6th6 ti6n hanh theO mots6 bυ oc nhu sau:
>Bυdc l _xlay dung cong thク c thuc nghiOnl  ・

xac dinh gi6 tri`‖ υ。,ng thu6c n6 don vr'tiou chuan

“q4''c6th6 x6t d6n t6i da nhi'nq v6u t6う nh hυ6nq .
Chinh tむ cac s6 1iOu thuc t6 kh5品 .n6mln thl・ cOn3｀
qiOnq dinq:ν
BゞυOc 2-Xac dinh nh〕 ng yeu t6 anh hυδng

khac chua x6t don trOng cong th`,c thυ c ngh10rn
x6c dinh gia tri“ l口。,ng thu6c n6 don vi''tiou chuぅ n
“ql''vυ a tirn ra tal Bυ Oc l:

>Bυ∂c3-Xac dinh sυ うnh hυ6ng,mic dO
うnh hu'6'ng dinh lu'0'ng COa nhき ,ng yeu to anh

hυ6ng khac chua xё t d6n trong Bυσc 2 thOng qua
cac hO s6 anh huて ンng cu thO;              ..
>Bu6'c4-B6sung cac hO s6う nh htP6rig vυ a

lrT〕 ra tal Bt16'c3vao cOnq thク c thuc nqhi6m xac dinh
gb tri“bong thu6c n6誌 n vi"t10u Cttan“ q`"わng、
Bυ 6。 l do dO xuat cOng thic t6ng qult x6c.。inh
“luo,ng thu6c n6 dα n vi''“ q''Cu6i clng.     ~｀
2.7.り(1'y dt′′″g c6′,g f力

`′

c r力ι′,c ng力′ё″,xdc
d′″ヵg′

`fr′

`7●。ηg rヵυ6c″δ dα
"y′
''1′6● C力″δη

“9/'c6的δ χ6〔 J6“ ヵa′ y(5″ 〔(,ぅ″ヵヵ
“
a"gcヵ′″ヵ
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v61 Bang 3,cac s61iou δ Bang 6 phong ph`ho'n.Tai  ngang thi cOng cこ a gi6ng ding ``Stc'I, gia tri“ lυo'ng
day_ngoai hё  s6 kiOn cO cOa dat d` “f'theo Bang  thu6c n6(lon vr'“ q''cё n x6tt(シ i chong loai thu6c・ n6
phanloalcOa PЮ bdiakonov M.M.vう dien trch mltcう t thOng qua kha nう ng cOng pha“ Psd"ctta ch`ng.

Bδng 6.いg ttυ6c ηδ dαηノ"η″κ力′め′c∂ng gだ″gdクng´af m∂f marttO`ng`″)of″酒ff″ doり rブ″

．
ｔ

cυa ba′胸υ6cηδ sル dυηg的′c6ng g′(,ηg
1カeο Bδng ρわ∂″′oa′ cia PЮわdfakO″ Oν M.MI Psd… κ力δ ηjng cδng n
d昴9 cmJ′ 銚 _D′6ρ

`た

ヵ
“
●rc`if″gang約′c6ng g′6ng dttg,ノ .

Bδng Z Bう′g s6〃θυ ρ加 :加∂cg′魔a gi`“ `7國9ng r加 6c,δ dαη百''“υ cttδη“9/効′f力fc∂ng g′ (5■9
dレng va′ mδf“δ

`ヵ

οぅng`“6よ marr″ dοり́a′ ba bだ″sο `f:“Psd':“ s,c''

G力′c力′:F― 月16 κ′θη cυa

“

地 q1, kq/m' f Psd,cmも st,m2
2,63 465 18

2 2,45 19 465 23
3 2,13 19 465 28
4 2,00 19 465 33
5 1,85 19 465 38
6 1,68 19 465 43
7 3,43 19 370 18

8 3,20 19 370 23
2,79 370 28

10 2,60 370 33
11 2,42 370
12 2,20 370
13 2,30 14 465
14 2,03 14 465
15 1,86 14 465
16 1,73 14 465 33
17 1,60 14 465 38

1,44 465 43
19 2,68 14 3J「 0

20 2,47 14 3レ0 23
2,42 28

22 2,31 14

23 2,09 14

24 1,87 14

25 1,65 9 465
1,52 9 465
1,35 9 465 28
1,24 9 33

29 1,15 9

30 1,06 9 43

М q1, kg/m3 Psd,cm3 Stc,mZ
31 2,16 9 370 18
32 1,98 9 370 23
33 1,76 9 370 28
34 1,62 9 370 33
35 1,50 9 370 38
36 れ,40 9 370 43
37 1,03 5,5 465 ・ 18

38 0,93 5,5 23
39 0,86 5,5 28
40 0,78 5,5 33
41 0,73 5,5 465 38
42 0,68 5,5 465 43
43 1,35 5,5 370 18

44 1,21 5,5 370 23
45 1,12 5,5 370 28
46 1,02 5,5 370 33
47 0,95 5,5 370
48 0,88 5,5 370

0,86 3,5 370 18
50 0,77 3,5 370 23
51 0,70 3,5

52 0,65 3,5 370 1

33
0,60 3,5 370 38
0,56 3,5 370 .43

0,51 1,75 370 13

0,46 1,75 370 23
0,42 1,75 370 28

58 0,37 1,75 33
59 0,35 1,75 370 38
60 0,28 1,75 370 43

0

Sに,mZChOnq loai

thu6c n0
3
Psd

crn 16-20 26-30 31=35 36-40
Xkalnυ i Nol 450-480 2,63 2,45 2,13 2,00 1,85 1,68:18二20
No6 JV 360-380 3,43 3,20 2,79 2,60 2,42 2,20:

450-480 2,30 2,03 1,86 1,73 1,60 1,4413‐ 15

NQ6 JV 360-380 2,47 2,68 2,42 2,31 2,09 1,87

Xkalnυ i N91 1,65 1,52 1,31 1,24 1,15 1,06

NQ6 JV 360-380 2,16 1,98 1,76 1,62 1,50 1,40

Xkainυ i Nol 450-480 1,03 0,93 0,86 0,78 0,73 0,68、5二6
N06 JV 360-380 1,35 1,21 1,12 1,02 0,95 0,88

N06 JV 360-380 0,86 0,77 0,70 0,65 0,60 0,56

1,5-2 NQ6 JV 360-380 0,51 0,46 0,42 0,37 0,35 0,38

00‖G‖GHIEP HO.S04‐ 2018

ヽ

G‖‖

ヽ

し́

　

、
●

21-25 41二45

Xkalnυ i N。 1

450-4808‐ 10

3=4

19

9 19

19

19 38
19 43

18

23
28

18 14

18

21 14 370
370 33
370 38
370 43

18

26 23
27
28 465

465 38
465

465
465
465 |

38
43

49
・ |

370  ・ 28

53
54
55
56
57

370

20

."



6u9o lou1 6unp Os!ρn6u oЧo!●1 6ueШ OЧl enЧЭ
κ9p」Ol(9S u9!q)91n9κ eq`leЧ 19X tuO文01!A

L`lb,,u9nЧO nell“:Au`Dp1 9u 09nЧ)6uだ)`nL,909p
6uo」:`(ι)9s u9!q nQ!Чu oOo 9s tu?Ч)oしuマ|``b,,`“A
uop 9u o9nЧ1 6u`OnL,`u9!Чu κn上〈ジl」)“。:s,,6u,p

6u916 6u9o !Ч1 6ue6u 19o llu」Чoll uo!p :6uりp
6u9!6 6u9o !Ч1 91 o詢Чl u9」1 6unp `]S Ou o9nЧl
!Oo1 6uOЧo eOo (ctuo)“pSd,, 9u 6u9o 6u?u 9Ч

】
:■NルN AOuO】elpO10」d eoO !eOl u9Чd bu98 00Чl

“
l,, 9p 19p eOo 9o u91】9s lЧ :leЧu 6uO」l uenb
6uOnЧ qu9 91 nёK eq`!el u9p 19支Op“

'b,,uenЧ
0

n911“:A uOp eu 69nЧ1 6uOnli Чuip o9x(6Z)'(Zレ)
(Luo!Ч6u onЧ)oりЧ16u90)Anb lQЧ ЧutЧ 9ul o90

“
b,,“´
“
。'p9″。9■4,

6“|ピV,,メリアタ′6●91p6″′,暉OP'06“oロイリ
“
,9ρ

ηι″Иδ
“"暉
暉″

'9'■
9イ●夕●暉叩。Ⅸ℃7

つl。綺Чl uツl

“'b,, u9nЧ
O n9!l``:A u`Op 9u 09nЧ1 6u`0`nL,Чuip o,X

9p nマp ueq u9q oo Os potu?1 6unp■S9Ч190人?u‐
κnb lQЧ ЧulЧ 9AI・98乙0乙966`0=ヨ19Чu u`ol!Oq ueQb .
6u`on1 9s 9Ч:」191690(6乙)(tuo!Ч6uo詢Чl onЧ1 6u90)
κnb lQЧ ЧutЧ 9Ш :Чuip o9x 191 6uりЧo (6乙)‐(6レ)  _:
(ШolЧ6u oハЧl oηЧ1 6u90)Knb 19Ч ЧulЧ 9Ш 090 0"0
1oq uenb 6uon1 9s oЧ:」19!6 Чu9S OS!Ч】neS t  

｀

loq uenb 6uon19s oH―遍
:フШ`6uηp 6u9!66u90「1

6ue6u lP llШ Чo■uo!c―■slculo`6u,p“
9!6 6uC爆

!Ч191 omЧl u9」1 6unp■s9u o9nЧl!OoL●Oo 9u 6u90
6u口u ?ЧI】―pSd 十

四・ハI AOuO】e!pO101d Oo0 1001 u9Чd
bu?q00Ч191p191p e00 90 u9!1 9S e卜1-」:culノ6】`uマnЧ9・
n9!l ``:A u`Op 9u 09nЧ1 6u`onl,, ‐`

'b :(Lu9!Ч
6u onЧ:

oηЧ1 6uoo)Knb!QЧ ЧulЧ Oしl!Oo1 6uOЧЭ‐」:K9p!e上

(6乙) 
・
98ZO乙966`0=■s×。9699940`0・)]eX Ip■×(10″OS200`0‐)1°×

(3oo"赫0(1)×(9乙08乙000向)■'b
:loШ!ρnШ ηЧl(Ш9!ЧOu oハЧloOЧ1 6u90)κnb!QЧ ЧutЧ 9四く

(8Z)   :682009乙乙6`0=U:["s×(。9"9940`。_)](0)X(9Cτ6ZZι●9`0‐)(pSd)×L×(ZZ62●8760.0)](°)×,9098,0じ`レ・
乙='b 、

:!ρnul ηЧl(Ш9!Ч6u ЭnЧ)o●Ч16u90)κnb lQЧ ЧulЧ 9AIく

(ZZ)  :ルZ199ZZZ6`0=Ul(6Z●90C●OS`●)(°
lS)至
[嗜×(0086″Z,00.0‐)](°)X[責

“

62C8Z60`0)](°)X86886,89`ク=)b
■   :ulЧo,Чl(甲9!Ч61ohЧl o●Ч16u90)κnb lQЧ ЧulЧ 9囚く

(9Z)   :レZZ99乙乙乙6`0=u:(6ZC981009.0・)(°:S)資
9CZ6`Z,Cす0・)(p■)×[二(″6218Z60.0)](°)Xシ8019999`Z9='b

 ヽ          :Ш91ηЧ)(Llo!Ч6uらぬЧl oりЧ16u90)Anb RЧ Чu!Ч9四く
(9Z)   :L〃9%ZZ6`0=遍rFs×(896999“0`0‐)](°)X(,029,0,0つ(.PSd)X(9009,Z,20`0)0×9Z98乙0190Z='b

:～qりЧl(Шo!Ч帥oハЧl oOЧ1 6u∞)κnb lQЧ■ЩЧ9四く
(レZ)   :Z89レ98ツ66`0=ぎ(6ZC98"09`0‐)(・S)×[馳×(,0″OSzoo`o‐)](°)X(Soo"″jも)0)×60∠ZシZ009`C='b 

・

・  :n,s,Чl(ι」o!Ч6uoぬЧ)o■Ч16uoo)κnb!9u ЧulЧ 9ハ|く .
(8Z):乙8レ乙9998`0=週:(lS/♭)×86990Z8`6レ+(電■)X99,820`ツ08+(1/レ)'LレZ6ツι080'ツー996bZ889,t}=b

,■L:9uりЧl(Lu9!Ч6u onЧ)oりЧ)6u90)κnb!OЧ ЧulЧ 9iム|く

(乙乙)            :681989乙乙6`0,遍:(ゝ×80"99210.0‐p■11::″Z,00.0‐l×
“
648Z601199",ti31`0)。=,b ,

:n10Чl(Шo!Ч6u ЭnЧloOЧ)6u90)人nbi19Ч Чut19囚:く

(レZ):ツ8乙ツ6ZCZ6`0=u:(lS)u]X8ツ8レ乙69'Z`0-(1日)明×
"6898レ

Z02-(」)ui*689Z′]'Iメレ+6'2乙

`ど

まデツレ=b'
:eqりЧ)(Шo!Ч6uo詢Чl oりЧ16u90)κnb!QЧ ЧutЧ 9四く

(0乙)      :Z89レ98ヤ66`0=週:(6Z●90CC∝.0‐
)(°

lS〉X(ク
029,,0,0`")(p泊)×(9009,こZI`0)。)×レクCZ8び999=tt
:leЧ OЧ](Шo!Ч6uЭハЧ19S ШマЧ)κnb!QЧ ЧutЧ 9四くti

(6じ):,8'096996`0=と11(aS XCクレZレ89乙0`0-pSd X Z988ツZ800`0‐lX Z809909乙ὶ0+9898ツ6019`乙)='b
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thic thuc nghiOnl rnang tinh t6ng quat c6 th6 x`c

dinh・ “|口ong thu6c n6 dα n vi''“q".Ngυ Oi thi6t k6
non bo sung thom nhing you to khac tron thυ c to
vぅ。cac rno hinh h6i quy(COng th口 C thu.C nghiOm)

(12),(29).
Tン nhing nghion c口 u coa mot s6 tac giぅ tren
th6 giοi(muC l),Cac cong thic xac dinh`‖υong
thu6c n6 dcn vi''“ q''(2),(6),(9),ching ta c6 th6 b6

sung su anh huδ ng cこa mots6 y6u to khac thong
qua cac he sO sau day:

>He s6 cau tr`c coa dat d6“ち''dυoC X`C dinh
bら ng phυ O,ng ph6p thu,c nghionl tuy thuoc vao cac

dうc tinh coa dat da va thay d6i trOng khOang
=ヽ(1,3=2,0)Bう ng l[11,121131,15]:

>Ho s6 n6n 6p“ Vz''cOa dat da c6 th6 xic dinh
theo cOng thic(4)cOa Taranov P.la.111,[21,13]:

>Ho s6 x6t d`n kha nう ng iam vioc coa thu6c n6

c6th6 x6c dnh theo cOng thic“ 臨''(5)[1],[21,[31,同 :

>Ho s6“ m"xem xё tsu anh hυong coa duong
kinh th6i thu6c n6“ dr'c6th6 xac dinh theo cOng
th●c(6)hoう c(9)【 11,Pl:
> Ho s6 1Υ lat do nap thu6c n6``ρ ":p=0,8 1 Khi

thu6C n6 nap trong Cac th6i thuoc thong撃 liル ()ng;

ρ=1,0- |く hi thu6c n6 nap trong cac th6i thuOc bi
n6n6p chat[11,[8](10):                  

´

> He s6 ``k'' x6t t6i chiё u sau 10 khoan

(0,85く kく 1,0),Bう ng 2[21:

k=0,696950469+0,048333333xllk+0,021
>M6hlnh h6i quy(ham s6 thuc nghiom)th口 hai

KHOA H00 V■ 00‖G NGHE MO

M.M.“ F'(Bδ ng 8).

38″g8.Bδ′g sδ ′′6υ ρ力υf力υδo g′ Jia力θ sδ `′κ"

ソa′
′
写"め 7            、

地 |lk,m

1,00 1,5 13,5

1,06 2,0 13,5 ,

3 1,11 2,5 13,5

4 1,00 1,5 12,5

5 1,06 2,0 12,5

6 1,11 2,5 .12,5

7 1,00 1,5 11,5

8 1,06 2,0 11,5

9 1,11 2,5 11,5_

10 1,00 1,5 10,5

11 1,06 2,0 10,5

12 1,11 2,5 10,5

13 1,00 1,5 9,0.

14 0,90 2,0 9,0

15 1,00 2,5 9,0

16 1,00 1,5 4,5

17 0180 2,0 4,5

18 0,85 2,5 4,5

sau khi si,dung cac s6 1iOu dau vぅ 。cia Ban

．
ｔ

●
１
■
■
１
■
■
１
■

g

(30)   ‐

．

ヽ

8. chげ o'no innh

bi6n bう ng´hgon
tlm cac ham s6 thυ cn ghiOm da

TCP 13ang 2 ch`ng tOi r`t ra bう ng s6 1iou phu ngレ lap trlnh P ascali chung toi da
thu6c gi● a he s6“k"vdi chiё u sau 16 khoan“ |lk"(m) tim ra 7 mO hinh h Oi quy(COng thic thげc nghiem〉
va ho s6 kion c6 ooa“ t da theo Protodia`onov ぬ bi6n贈 F(llk,D c6 cac dAng nhu sau

> MO hinh h6i quy (c6ng thoc thuc nghiOm)thク n
381526× fl

h`t:

:R=0,768420931:
`

・
´ ヽ
:・

k 0,633455418× (|lk)(0,07663994)x(0(0,182,1178);R‐=0,770080996: (31)

(32)

ヽ

=
ヽ

>M6hinh h6i quy(cOng thic thtPc nghiOm)thi ba:

k=0,559643152■ 0,088513524× Ln(|lk)+0,173386088× Ln(f),R=0,771130466;
>MO hinh hOi quy(COng thidthuC nghiOm)th口 tLP:

ヽ

k=e(・
0,305822495+0,042486855× ::k+0,022410682× f):R=0,764390985:                        |  ・  (33)

t >MO hinh h6i quy(cOng thic thΨ C nghiOm)thク nうm:                ‐
′
 .・`  ・   1

k=1,232143195-0,156632653x(1/llk)-1.232687716× (1ノf):R=0,75819195:         ′     、     (34)
(「fi>MO hinh hbi quy(cOng thic th:盟 C・ nghiOm)th口 saul 

・
                   、:  .    

‐
   i 
・ ・

Y"=0,761608375× (llk)(0,07663994)致 e)(0,022410682×
f);R=0,760756635:、       1‐ (35)‐

 >M6hlnh h6i quy(cOng th口 c thuc nghiOm)th口 bうy:         ' ・            ・. 1  ._
k=0,61258636× (e)(0,042486855×

llk)×

(Oo,1823“
78):R=0,773671546:   ｀.       てもβ)

冊乱
:hЪ

謂11¶ :竃異[l:lξfi絆

`寵

乳
t躙
:認‖l∬Qntti調男話:膚

ri潮

:需1‖Ⅷ
chlou sau lo khoan;|lk.=chiou sau lo khoan,rrl;f― Ho  quy(cong th`c thυ c nghiom)nay c6 tl笑)si,、Jung
s6 kien cO cOa dat(■ 1、 theo bang phan loai cia  larn co's6'co bう n ban dau d6 xac dinh hO s61“ k"
Protodiaconov M.M.;R― HO s6 tuong quan boi.    khi tinh“ lυong thu6c n6 don vi''tron thψ c t6.
Sau khi so sanh gia tri hO sO t口 ong quan b6i    2.イ .りКiay d:′

"g●
6″g静
`cr力`κ

 ng力′6“ xic
cOa cac mO hlnh h6i quy(cOng th口 c thuc nghiOm) d′

"力
g′ご
=“

f F7●o"gr力″6c″6 Jo"v″ '`句 ''c6f力 6

(30)÷ (36)ch`ng tOi xac dinh: mO hinh hら i quy χer d`″ r6f da″力Й
"g yeυ

 16う″カカ″6"g
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(Ti6p theo trang 38) i,
Xu, 2018. Dynamic displacement monitoring of
long-span bridges with a microwave radar
interferometer. ISPRS Journal of Photogrammetry
and Remote Sensing, 138,252-264.

8. http://www.gpsinformation.org/dale/nmea.htm.
9. www.rtklib.com.

Ngay nhan bai:ブ 6Иθ2/2θ 78
Ngay g●i phan bien:ブ 8Иθ3/2θ 7曇
Ngay nhan phan ibien:24/θ 6/2θ′θ
Ngay chip nhan dこ ng bら i:′ OИθ8/2θ 78
T"kh6a:力θ:力6η g′ 9′a″ frうo′′δn fυα d′cカ

“

υyδ′Jb′6″ 由ng,c6η g rr′ηヵチ
`ヵ

dg′a″ fヵ

“

=墾ニヒif♀ly■i■ 142 7ca

Ngay nhan ba::25iИθ3/2θ′θ   、
Ngay gфiphan b:en:79Иθ4/20′θ         ■

Ngay nhan phan bien:28Иθ6/2θ 78   ‐

Ngay Chap nhan diing bai:′ OИθ8/2θ 78

TCP kh6a: ∂η `π′力 c力afノ″oηgj 9υang ngυyen
始a′,“う9υl′g baυχ′f′ ″崎力″ fυyて,η

Nhu'vay,d6tao ra quう ng nguyen khai c6 harΥ l

lυong A1203 tal khO trung hё a C6 ham luong 40,1
%Vσ iSan lu ong yeu cau 4.569T/ca,can phai xay
dung khO du trD quう ng d`p ing 142 T/ca(chiё m
3,1%t6ng sanlυ ong m6)tむ kh6i quang l-121.

3.K`tluan

(〕hatluong quぅng nguyOn khai phu thu6c va。
diou kion dia chat, cong nghe khai thac va anh
htノ6'ng truc ti6p t6i nう ng suat,gi6 thanh cac nha
may tuy6n.Dё  6n dinh chatlυ Ong quう ng nguyOn
khai Valha gl`thanh San XuatCan phう i hiOn dll h6a
nganh khai thac bauxit tron co sc thuc hiOn dang

bO C6C giai phap ky thuat COng nghe trong d6 c6
CaC giう i phap nharr1 6n dinh ChatiL‖ フng quang.EJ

TA:LIEU THAM KHAo
l.Nguyёn Quang Ha va nnk(2017),Nghien‐ cψu
CaC giai phap k,thuat cOng nghO nang cao・hieu
qua San Xuat nha maytuy6n quう ng bauxit Tδ n Rai―
Larl DOng,ViOn Khoa hoc COng nghO M6,Ha NOi
2.H6S,GiaO,BOi Xuan Nam,Nguyen Anh
Tuan (2009), Khai th!lc khoang san ran bう ng
phuOng phap 10‖ lien.Nha xuat bin iくhoa hOc vう
KI,thuat,Ha N61.                 t

　ヽ
ヽ

目

暉
暉

ロ

(Ti6p theo trang 23)
11. ltrlerogrvecxre yKa3all/,fl t( pacqeraM

napaMerpoB 14 cocrafleHfio nacnoproB EBP. npr a
cooplD(eH h noA3eMHbrx ropHurx esrpa6orox. [lTV.
Cocrognrenu: H-P. UJeBqoB, C-B. EopLueecxrai, B.O.
Oopnaoc, K.H. Ila6hHcKrf. AoHeqx. 2000. 31 c.

，
ヽ
　

．
■
〓

CNM K‖01H00V100‖G‖GHE H6

3. Nguyen Cltuang Thuyet.[36o cao t6ng kOt dさ

tai xay dung he th6ng oinh m● c kinh t6_k,thuat‐
trong cong t`ic khai thac, sang tuyen cho cOng.ty

TNHH MTV NhOm_Lam DOng― TKV.COng ty TNHH
MTV NhOm Lam D6ng,fnh Lam D6ng.
4. K6 hoach khai thac 3 ninl oial doan
2017=2019 tai:T16 bauxit Tav Tan Ral.huvOn Bao
Lam,inh Lam Dё ng,kё
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theo b inhお
2699/TTr― LDA,ngay 16Юρ016 COa COng ty TNHu
MTV nhOm Lam DOng.     ..  :"
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Ngay nhan ba::24Иθ′/2θ 7♂   .    ・     `.:

Ngay gιPi phan bien:′ 9Иθ3/2θ′θ '|‐
Ngay nhan phan blen:′ 2/θ6/2θ73  . .
Ngay chap nhan dう ng bai:′θИθ8/2071β
Tむ kh6a:ngh′ 6″ cЙυ力οan fヵ′δη′“′●|●g.せ 7υ∂C
″δ dαη ν摯

“
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SUMMARY

This paper presents the results Of research

on the development of a contlnuOus mOnltonng

systenn for defonllatlon of bu‖ dings fc)r realtime.
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