KHOA HOC VA CONG NGHE MO

NGHIEN CUU HOAN THIEN PHUUNG PHAP XAC BINH
‘LUUNG THUGC NO BON VI KHI THI CONG GIENG BUNG:

¢ch . wongthubc n6 don vj” (chi phi thubc nd) “q” la
Iwgng thude nd dwoc kich nd trong gwong thi

- cong de bdc tach khdi khdi da, lam v& vun,
pha huy 1,0 m® dét da nguyen khéi thi cong giéng
du=ng Thuc té cho thay hiéu qua ctia cong tac khoan
n6 min thi cong gleng dwng phu thudc rat Ién vao chi
tiéu “Iu’o’ng thubc nd don vi". Gia tri clia chi tiéu “IwO’ng
thudc no don vi” thay déi lén va phy thuoc mot s6 yéu
to chd yéu sau: cac dac tinh cla thuoc nd (strc cong
nd, nhlet Iong nd,...) va phwong tién nd; cac tinh chat
co Iy, cau tric,... ciia moi trrdng dat da; dac tinh cau
tao cla gleng ding (hinh dang, kich thwéc mat cat
ngang giéng du’ng .); dac tinh cdng nghé no min
(dworng kinh 16 khoan dwo’ng kinh théi thudc nd; chéat
Irgng nap thude nd; tinh chét, kich thuédc bua min; sé
Iu’o’ng mét phang tw do trong guong; phuo’ng phap
kich nd cac Irgng thudc; dac diém cAu tao clia nhom 16
min dét pha, 16 min cdng pha, 16 mln bién,...); cac hiéu
qua dw kién dat dwoc sau khi nd min (kha nang tao
bién chuén xac cho gleng dirng, hé sé stv dung 16 min,
chét lwong dap v& dat da, mirc dd vang xa cla dat
da,...);... Ngoai ra, dai lwong nay con phy thudc rat I6n
vao dac tinh tdc déng twong hd giira cac yéu td anh
hudng trén thuc t. Vi vay, gia tri “lvong thudc nd don
vi” hop Iy rét kho c6 thé tinh toan va xac dinh chuén xac
bang cac phuwong phép ly thuyét.

Néu “lwgng thudc nd don vi” chon qua nho sé
gay nén cac hién tweng: hinh thanh cac cuc, hon,
kh0| da co kich thwéce Ion (da qua cc) dwéng bién
giéng dirng tao nén khong chinh xéc; 1am suy giam
nang suét clia cac thiét bi thi cong; 1am giam hé sb
s dung 16 min,. . Trong trwéong hop ngwoc lai,
viéc gia tang “qung thudéc ndé don vi* so v&i nhu
cau thubc nd can thiét trén thuc té sé gay nén cac
hién tu=0’ng lam tang lwong da pha v& c& nhd sau
khi nd min; 1am gia tang d6 vang cao, vang xa cla
dat da; Iam gia tang mirc d6 nit né cha dat da bao
quanh giéng dirng; 1am suy giam mdc d& 6n dinh
cGia khoi da bao quanh giéng ding; lam gia tang
mirc d& pha hiy khéi da héng bao quanh giéng

¥4 CONG NGHIEP MO. SO 4 - 2018

VO TRONG HUNG
Trwrerng Dai hoc Mé-Bia chéat
Email: votronghung@khoaxaydung.edu.vn

X%

ding; két chu chéng gitv d& bi hw héng; lam gia
tang chi phi lao dong, gia thanh cho cong tac
khoan nd min:;.

“‘Lwong thuoc nd don'vi” cé thé Iya chon theo
mdt s phwong phap sau: phwong phap kinh
nghiém (phwong phap st dung cac so liéu thuc té
thi cong giéng ding); phwong phap st dung céc
cong thire thwe nghiém; phwong phap twong tw
(phwong phép str dung céc tigu chuan quy pham)....

1. Mot s6 phwong phap xic dinh “lworng
thuéc né don vi”

Trong trvong hop tong quat, “Iwong thuéc nd
don vi” 1a mot ham sb clia nhiéu bién'sd sau [1]:

q= F(Qh f fOJ StCl VZ: ktﬂl I|k, dt‘t! r) - ) (1) -
Tai day: F - Chlng loai mé hinh héi quy (cong thirc
thuc nghiém); q; - “qung thuéc n6 don vi” tiéu
chudn, f - Hé sb kién cd cla dat da theo
Protodiakonov M.M.; fo - H& sb cAu tric cla dat da;
Stc - Dién tich mat cat ngang thi céng cua gleng
dwng V, - Hé sb nén ép cla dat da, ki, =’ Hé sb xét
dén kha nang lam viéc cta thude nd; Iy = Chidu sau
cua 16 khoan I6 min; dy - Pudng kinh' thoi thube
nd; m - Hé sbé xem xét sy anh hwéng clia dwong
kinh théi thuéc nd:.

Dé xac dinh “Iu’ryng thuéc nd don vi” “q” c6 thé
s dung cbng thirc thuc nghlem clia Pokrovskl
N.M. [1], 2], 3], 5], [6] [8]: -

q =(q1.fo.Vz.kin.m), kgfm . : o (2)

Tai day g1 - “Lwong thuoc nd don vi" tiéu chuan
phu thuoc vao hé sb kién cb cla dat daf, kg/m fe -
Hé sd cAu tric cla dat d4; V, - Hé s nén ép'cla
dat da cho cong tac nd min phu thudc vao dién.tich
mat cét ngang thi cong cua giéng duing, chleu sau
cua 16 khoan va sé lwgng mét phang tu ’do K- Hé
so xét dén kha nang lam viéc cla thuéc nd; m - Hé
s xét den sy énh hwéng cua duwdng kinh thai
thudc nb dén dai “lwong thude no don vi".

Gia tri cua “lwong thude no don vi” tiéu chuén
“q+” (kg/m®) phu thudc vao hé s6 kién cb clia dat da
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theo Protodiakonov M.M. “F’ va cé thé xac dinh so
bd nhw sau [1], [2], [3}
q+~(0,1xf), kg/m?®. (3)
Hé sb cau tric cua dat da “fy” dwoc xac dinh
bang, phuong phap thuc nghiém tuy thudc vao cac
dac’tinh cla dat da va thay dbdi trong khoang

Béng 1. Hé s6 cau tric cia dét da fy" [1], [2], [3], [5]

== T Hé sb cau truc
Dﬁc tinh ctia dat da clia dAt da “f”
Da dai, dan héi va c6 cac 16 rong nhd 2,0
DPa c6 dac tinh bién ddi tinh chét,
dirt gay, co thé nam thay ddi voi 1,4
mtrc dO nit né nhe '
Da co6 dac tinh phan Iép véi sw
thay d6i hé sé kién cb; da phan 1.3
l&p vudng goc vc'>’i truc cdia 16 khoan

Theo Pokrovskl N. M ‘gia tri hé sb nen ép cha
dat da cho cdng tac nd min khi thi cong giéng dirng
c6 thé lay gan. dang bang V,=2. Khi s6 lwong mat
phang tw do bang mét (trwdng hop dac trung cho
qua trinh thi céng giéng ding), hé sé nén ép cla
dat da c6 thé xac dinh theo cong thirc cla Taranov

P.la. [1], [2], [3]:

v :{ 3.4 } -
Tai day: Iy - Chiéu sau trung binh ciia cac 16 khoan,
m; Sy - Dlen tich méat cét ngang thi cong clia giéng
ding, m®.

Trong cong thirc (2), hé sb xét dén kha néng
lam viéc cuta thude nd “ky,” duoc xac dinh tir cong
thive [1], [2], [3], [5]:

Kin=(Asc/Asg). (5)
Tai day: A - Kha nang cong nd cua loai thubc nd
dwoc chon lam thudc nd tiéu chuan (thubc nd
“Amonit N%6JV”, A=3800 kJ/kg), kJ/kg; Ass - Kha
nang cdng nd cia loai thuéc nd dang dwoc siv
dung trén thyc té, kJ/kg.

Hé s6 “m” xem xét sy anh hwo’ng clia dwong
kinh théi thudc nd dén “lwgng thudc né don vi” co
thé xac dinh tir cdng thire [1], [2]:

! m=(32/dy). (6)
Tai day: 32 - Budng kinh cla théi thubc nd tiéu
chuén da duo’c chon, mm; dy - Pudng kinh cla
théi thuéc nd dang st dung, mm.

“Lugng thubc nd don vi” “q” c6 thé xac dinh bang
cong thirc thuc nghiém trong Quy pham cua Lién
bang Nga [1], [2], [3]:

{(5,4 +0,85.f,).k,.m

(4)

= ™

tc

}, ka/m®.

Tai day: ke, - Hé sé xét t&i kha nang cong nd cla
chung loai thuoc nd dang duwoc str dung trén thuc
té; m - Hé sb xet dén sw anh hwéng dudng kinh
cla thoi thube nd su= dung trén thyc té; Dy - Dudng
kinh thi cong clia giéng dirng, m

Khi st dung thubc nd thudc nd “Xkalnuwi Ne1”,
hé s6 “k,” trong céng thirc (7) xac dinh nhw sau:

ktn (Pto/Psd) (8)
Tai day: Py - Kha naing cong nb cla loai thuée né
dugc chon lam thudc no tiéu chuan (thubéc nd
“Xkalnm Ne1” Ptc~450 cm ) cm®: Psqa - Kha ning
cong nd cla Ioal thuoc nd dang dwcyc st dung trén
thyc té thi cong gleng ding, cm®.

Hé sb “m” xét dén dudng kinh clia thdi thude nd
st dung trén thue té trong cong thirc (7) cé thé xac
dinh nhw sau:

m=(36/dy). (9)
Tai day 36 - Bwong kinh cia thdi thube nd tigu
chuén da dwgc chon de tinh toan, mm; dﬂ Buong
kinh cla théi thudc nd st dung trén thue t&, mm.

Khi f>4, “lwgng thudc nd don vi° “q” co thé xac
dinh theo cbdng thirc thwc nghiém cla Vién IGD
(Lién bang Nga) [1], [8]:

(f-4)

L%

Tai day: f- Hé sb kién cb cla dat da; S - Dlen tich
mat cat ngang thi cong cla gieng dng, m% m - Hé
s6 xét den sw anh hwéng ctia dwdng kinh cua thoi
thtiéc nd xac dinh theo cong thirc (6); k - Hé sé xét
toi chiéu sau 16 khoan; 0,85<k<1,0, Bang 2 [1] [2]
kin - He sb xét t&i kha nang coéng nd cua thuéc nd
xac dinh theo cong thirc (5); p - Hé sb xét dén mat
dd nap thuéc nd; p=0,8 - Khi thudc nd nap trong
cac thoi thube théng thueng: p=1,0 - Khi thuéc nd
nap trong céc thdi thubc bj nén ép chat.

+4,8,10(°’15's‘°)}m.k.km.p},kg!m3.(10)

Bang 2. Hé s6 "k” xét t6i sw dnh huéng cla
chiéu sau 16 khoan “Iy” [1], [2]

Hc?:- sd kién Gia tri hé s6 “k” twong rng voi
cb dat da chiéu sau 16 khoan “Iy" (m)
“ Ilk=1 ,5 ||k=2,0 Ilk=255
>10 1,00 1,06 1,11
f=8+10 1,00 0,90 1,00
f=4+5 1,00 0,80 0,85

TR 1]

“Lwgng thube nd don vi* “q” khi thi cong giéng
dirng co thé xac dinh theo cong thirc ctia Calvin J.
Konya [1], [9]:

2
q — NA(IIK - T).(d nz)' , kg/ma_
4000.1,.(Ry,)
Tai day: N - Téng sb 16 khoan thwc té trén guong
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giéng dirng; A - Mat db cla thudc nd, glem?; Iy -
Chiéu sau 16 khoan, m; T - Gi4 trj chiéu dai nat min
(bua min), m; dy - Pwéng kinh cda théi thube nd,
mm; Ry - Ban kinh mat ct ngang thi céng cua
giéng dirng, m.

Theo Jimeno C.L., Jimeno E.L., Carcedo F.J.A.
(1995) [1], [10], “lwgng thubc nd don vi” “q” tuy thude
vao gia tri dién tich méat cat ngang thi cong giéng
dirng “Sy.” ¢6 thé so bd xac dinh theo bidu dd H.1.

q, kg/m®
4

A
2 \\
Sy

1 P —

0

0 10 20 30 40 50 60 70 S, m
H.1. Méi quan hé giita “luong thuéc né don vi”

(7]

q” va gia tri dién tich thi cong giéng dirng “Si.”
(theo [1], [10])

Theo két qua nghién ctru clia cac nha khoa hoc
Lién bang Nga [7], khi st dung cac loai thubc nd
twong dwong voi thubc nd Amonlt s6 1 cua Llen
bang Nga (kh& nang cobng nd Ptc—450—480 cm?),
“lugng thudc nd don vi” “q” (kg/m®) khi thi cong
giéng dirng co thé xac dinh so bo tuy theo gia tri hé
sd kién cO cla dat da “f", dién tich méat cét ngang
thi céng cha gleng dieng “Sy” va dwdng kinh cla

cac théi thude nd “dy” (Bang 3).

Bang 3.
Hé s6 Gia tri “lu'ong thudc nd do'n vi' “q”
kién co cla (kg/m®) voi “Si” (m?)
datda“f | S,<20 [S,.=20:40| S>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 | 1,75/1,40 | 1,50/1,20
f=10+14 2,80/2,24 | 2,20/1,76 | 1,95/1,56
f=15+18 3,30/2,64 | 2,70/2,16 | 2,45/1,96
f=19+20 3,65/2,92 | 3,05/2,44 | 2,75/2,20

Ghi chu: Gia tn tr s6 la gia tri “lwong thudc no
don vi” “q” (kg/m°) khi d’wo’ng kinh théi thuéc né
bang dy=32+36 mm; gia trj mau s6 la gia tri “luvong
thuée no don vi” “q” (kg/m°) khi dwong kinh thoi
thuéc né bang dﬁ—45 mm.

Cac két qua nghién clru trén day cho thay: trong
nhiing diéu kién gibng nhau, cac cong thire, phwong
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phap xac dinh “g” trén day sé cho nhiing két qua
hoan toan khac nhau. Méi cong thirc, phwong phap
tinh “q” trén day da dwgc cac tac gia tim thay trong
nhi¥ng diéu kién cu thé, khéng mang tinh tdng quat
va dai dién cho tAt c& moi trwong hep siv dung
khac nhau trén thuc té. Nhirng phwong phap nay
van phal c6 nhitng nghién ctu diéu chinh tiép dé
c6 thé cho ra nhirng kha nang str dung mai, ho'pjy
hon trén thuc té.

Cac phucyng phap, cong thirc xac dlnh “luo’ng
thubc nd don vi” “g” trén day da xét tou mét s6 yéu
t6 &nh hwéng chinh nhw sau: 3

> Dién tich mat cat ngang thicong cla gleng
dirng “Se”;

» Hé sb kién cb clia dat da “f’;

» Kha nang lam viéc cla thubc nd “Py”;

» Hé sb cAu tric cha dat da “fy":

» Chiéu sau cla 16 khoan “Iy”;

» Duwdng kinh thdi thude nd “dy”;

» Mat do nap thudc nd “p”;

> Sb lwgng méat phing tw do;...

MGi cong thikc, phwong phap maéi chi xét dén
mot sb yéu td chinh trong t6 hop cac yéu tb néu
trén. Tuy nhién, chwa c6 cong thirc xét dén phan
I&n hay toan bd cac yéu td anh huwdng chinh.

2. Nghién ciru dé xuat céng thirc méi xac
dinh “lwong thudc né don vi”

Dé co thé xay dwng phwong phap Xac dinh gia tri.
“Iwomg thube nd don vi” “q" mang tinh tbng quéat, co -
thé xét dén nhiéu yéu té anh huo’ng chinh trén thuc
t& 6 thé tién hanh theo moét sb bude nhu sau:

» Buwdc 1 - Xay dung cﬁng_-thl.'vc thch --nghiém
xac dinh gta tri * Iudng thubc nd don.vi" tiéu chuén

“g4” c6 thé xét den téi da nhirng yeu t6 anh hwdng

chinh tlr cac s6 lidu thue té khoan 'nd min thi-cong
giéng dirng;

» Budc 2 - Xac dinh nhwng yéu tb anh hwéng
khac chwa xét dén trong cong thirc thLPC nghiém
xac dinh gia tri “lwgng thudc nd don vi” tiéu chudn
“q4” vira tim ra tai Bwdc 1;

> Budc 3 - Xac dinh sy anh hu@ng, mirc do
anh hwéng dinh lweng cla nhing yéu t6 anh
huwdng khéc chua xét déen trong Budc 2 thong qua
cac hé sb anh hwong cu thé;

> Budc 4 - B sung cac hé sb anh huwrrg vira
tim ra tai Bwée 3 vao cong thire thue nghlem xac dinh
gia tri “lwgng thudc nd don vi” tiéu chuén “g,” trong
Budc 1 dé de xuét cong thire tbng quat xac dinh
“lwong thube né don vi” “q” cudi ciing.

2.1. Xay dwng céng thirc thwec nghiém xéc
dinh gia trj “lwgng thuée né don vj”tiéu chuan
“q,” c6 thé xét dén hai yéu té anh hwéng chinh
twr cdc s6 liéu thu dwore tir thuee té khi S,.<70 m?
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“Lwgng thubc nd don vi” tiéu chudn “g;” theo
Pokrovski N.M. c6 thé xac dinh theo céng thirc (3).
Tai day, “lwgng thudc nd don vi” tiéu chuan “q;” chi
phu thuéc vao hé sb kién cd clia dat da “f’ theo
Protodiakonov M.M. R& rang, gia tri “q;" chwa thyc
SLF Ghuan xac khi chi xét dén mot yéu té hé sé kién
c6 dat da “f".

Theo Kutuzov B.N. [1], [4], “Iuwng thuéc nd don

i" “q khi thi céng gleng dwng c6 thé xac dinh so
bo tuy theo gia trj hé sb kién cb cia dat da “f theo

[P )

don vi” tiéu chuan “q;" khi thi cong gleng ding voi
mot mat thoang (mét mat tw do) voi hai bién sb (yéu
t6) phu thudc: f - Hé sb kién cb clia dét da theo bang
phan loai clia Protodiakonov M.M.; S - Dién tich mat
cét ngang thi cong giéng dirng, m m? (Bang 5).

Bang 5. Bang s6 liéu phu thuéc giira gia tri
“lrong thuéc né don vi” tiéu chuén “q;” khi thi cong
gieng dirng voi mgt mat thoang (mét mét tw do) véi
hai bién s6 ‘F, “S,.”

. Z
Protodiakonov M.M. va dién tich mét cét ngang thi Ne | i, kg/m’ f Ste, M
cbng giéng dirng * “Ste” (Bang 4). 1 2,8 . 17,5 25,0
2 25% 17,5 38,0
Bang 4.
. : 3 2,1 17,5 67.5
Hé so kién | Gia tri “Iwc_yng thudc né d(yn vi"“q” 4 25 12,0 25,0
cO cua dat (kg/m ) khi “Si.” (m ) 5 99 12.0 380
da*f’ Sic<25 | S:=36-40 | S\;=65+70 5 1.8 12.0 675
15420, . 2,8 2,5 2,1 7 2.1 8,0 25,0
10+14 2,5 2,2 1,8 8 1,8 8,0 38,0
7+9 2,1 1,8 1.4 9 1,4 8,0 67,5

Nhw,vay, néu sir dyng cac s6 liéu cla Bang 4 dé
tinh gia tri "Iu’crng thudc nd don vi" tiéu chuan “g¢”
chung ta c6 thé xet dén hai yéu t6 anh hLl’O‘ng chinh

‘“f" “Ste” tlr cac s6 liéu thu duworc tir thuc té khi S<70

m2 Tl cac s6 liéu clia Bang 4, chuing t6i 3 xay dung

bang sb liéu phu thudc gitra gia tri “lwong thudc nd

Trén co s& phwong phap binh phuong tdi thiéu,
chang toi da xay dwng chwong trinh tim cac ham sb
thwe nghiém da bién bang ngén ngi¥ 1ap trinh Pascal.
Sau khi st dung céc sb liéu dau vao trén Bang 5,
ching t6i da tim ra 7 mé hinh héi quy (cong thirc thuc
nghiém) hai bién q=F(f, Stc) c6 cac dang nhuw sau:

» Mb hinh hdi quy (cong thirc thie nghiém) thir nhat:

q1=16,3541807-2,878713629xf-0,417151608xS,;; R=0,99881575;

» M0 hinh héi quy (ham sb thwe nghiém) thir hai:

Gy = 445,2451355 x (f) 2223478247 o (g, )(1195731046). R=0 947666772;
» Mé hinh hdi quy (cdng thire thirc nghiem) ther ba:
q, =22,61035989-6,45198921xLn(f)- 5,156885197><Ln(8m); R=0,997999408;

» M6 hinh hoi quy (cdng thirc thyrc nghiém) thee tu:
gy = (129,0064007-1,00543824x1-0,099306149+S..). R0 967456881;

(12)
(13)
(14)

(15)

» Mp hinh héi quy (cong thirc thue nghiém) thtr ndm:

g, =-7,119731415+14,65491973x(1/f) + 58,23162671x(1/ S, ); R=0,989336186;

(16)

» M&_hinh héi quy (céng thire thue nghiém) thir sau:

Gy =76,62785543 x (f)2123119158) , (5)(:0,102487798x8,.). p-() 959352123;
» M& hinh héi quy (cdng thirc thue nghiém) thie bay:
|y =724,7186355 (e) 105107763:0) (g \(-1157041843). Ry 956571555,

Tal day: F - Chung Ioal md hinh hbi quy, qq -
“Lrong thuoc ndé don vi” tiu chuén, kg/m?; f - Hé
sé kién cd cla dat da theo bang phan loai clia
PBOtOdIEIkOﬂOV M.M.; Stc - Dién tlch mat cat ngang
thi cdng giéng dirng, m?; R - Hé s6 twong quan boi.

Sau khi so sanh gia tri hé sb twong quan boi
cla cac md hinh hoi quy (cong thire thue nghiém)
(12)+(18) ching t6i xac dinh: mé hinh hdi quy
(cong thive thyre nghiém) (12) cé gia tri hé sé twong
quan bdi Ién nhat R=0,99881575. Vi vay, md hinh hoi

(17)

(18)
quy (cong thirc thire nghiém) nay c6 thé sk dung
lam co s& co ban ban dau dé xac dinh “lwong
thuéc nd don vi” tiéu chuan trén thuc té.

2.2. Xay dwng coéng thirc thwre nghiém xac
dinh gia tri “lwgng thuéc né don vi” tiéu chuén
“q4” c6 thé xét dén ba yéu t6 anh hwéng chinh
tir cédc s6 liéu thu dworc tir thuwe té khi S,.<45 m*

Theo [7], [11], “lwgng thubc nd don vi" “q” khi thi
cong gleng dtrng v&i mot mét thoang (mét mat tu-do)
c6 thé xac dinh theo céc sb liéu Bang 3, Bang 6. So
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v&i Bang 3, cac so ligu & Bang 6 phong phu hon. Tai
day, ngoai hé sb kién cb cla dat da “f’ theo Bang
phan loai clia Protodiakonov M.M. va dién tich méat cat

I RN (e

Bang 6. “Luong thude né don vi” “q

thubc nd don vi
thong qua kha nang cong pha “Psy" clia chuing.

I

ngang th| cong cla giéng ding “Sy”, gia tri “lweng

g” con xét téi chiing loai thubc nd

khi thi céng giéng ding voi mét mét thoang (mét mét tur do) [11],

¢ Chang loai Psd, Ste, M*
thudc no cm’ 16+20 21+25 26+30 31+35 36+40 | 41+45 -
18+20 | Xkalnwi Ne1 |450+480 2,63 2,45 2,13 2,00 1,85 1,68* L%
Neg JV 360+380 3,43 3,20 2,79 2,60 242 2,205
13+15 | Xkalnwi Ne1 |450+480 2,30 2,03 1,86 1,73 1,60 © 1,44
Ne6 JV 360+380 2,47 2,68 242 2,31 2,09 1,87 '
8+10 Xkalnwi Ne1  [450+480 1,65 1,52 1,31 1,24 115" 1,06
Ne6 JV 360+380 2,16 1,98 1,76 1,62 1,50 1,40
5+6 Xkalnwi Ne1 | 450+480 1,03 0,93 0,86 0,78 0,73 0,68 .
Ne6 JV 360+380 1,35 1,21 1,12 1,02 ‘0,95 0,88
34 Ne6 JV 360+380 0,86 0,77 0,70 0,65 0,60 0,56
1,5+2 Ne6 JV 360+380 0,51 0,46 0,42 0,37 0,35 0,38
Ghi chu: f- Hé sb kién cb coa dat da theo Bang phén loai ctia Protodiakonov M.M.; P - Kha néng céng nd
cua loai thubc nd str dung thi cong giéng diing, cm’; S - Dién tich mét cat ngang thi céng giéng ddng, . -
Bang 7. Bang sé liéu phu thudc gitta gia tri “lwong fhuoc né don vi” tiéu chuén “q,” khi thi céng giéng "*
dieng véi mot mét thoang (mot mét twr do) voi ba bién S0 T, “Pey” “Sic”
Ne | qy, kg/m® f Pgg, cm® Stc, Ne | g4, kg/m® f Psg, cm® | Si, m°
1 2,63 19 465 «18 31 2,16 9 370 18
2 2,45 19 465 23 32 | 1,98 9 370 23
3 2,13 19 465 28 33 1,76 9 370 28
4 2,00 19 465 33 34 1,62 9 370 33
5 1,85 19 465 38 35 1,50 9 370 - 38
6 1,68 19 465 43 36 1,40 9 370 ¢ 43
7 3,43 19 370 18 37 1,03 55 465 - 18
8 3,20 19 370 23 38 0,93 55 465 23
9 2,79 19 370 28 39 0,86 5,5 465 28
10 2,60 19 370 33 40 0,78 55 465 ;33
11 2,42 19 370 38 41 0,73 55 465 38
12 2,20 19 370 43 42 0,68 55 465 43 ;
13 2,30 14 465 18 43 1,35 5.8 370 18| .
14 2,03 14 465 23 44 1,21 55 370 23
15 1,86 14 465 28 45 1,12 5,5 370 28
16 1,73 14 465 33 46 1,02 55 370 33
17 1,60 14 465 38 47 0,95 55 370 38:
18 1,44 14 465 43 48 0,88 5,5 370 43
19 2,68 14 370 18 49 0,86 3,5 370 . 18
20 2,47 14 370 23 50 0,77 25 370 " 23
21 2,42 14 370 28 51 0,70 3,5 370 28
22 2,31 14 370 33 52 0,65 3,5 370 33
23 2,09 14 370 38 53 0,60 2.5 370 38
24 1,87 14 370 43 54 0,56. 3,5 370 . .43
25 1,65 9 465 18 55 0,51 1,75 370 | 18 | ©
26 1,02 .9 465 23 56 0,46 1,75 370 - 23
27 1,35 9 465 28 57 0,42 1.75 370 28
28 1,24 9 465 33 58 0,37 1,75 370 33
29 1,15 9 465 38 59 0,35 1,75 370 38
30 1,06 9 465 43 60 0,28 1,75 370 43
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Nhuw vay, néu sir dung céc sb liéu clia Bang 6 dé
tinh gia tri “lwong thubc nd don vi” tiéu chuan “q,”
chiing ta co thé xét dén ba yéu t6 anh hwdng chinh
', Pey” ) “Sie tr cac: s liéu thu dwoc tir thue té khi
Se£70 m?. Ter cac s6 ligu clia Bang 6, chung t6i da
xay”dwng bang so ligu phu thuoc gitka gia tri “lvong
thuéc_nd don vi" tiéu chudn “q,” khi thi cong gleng
dirng v&i mot mat thoang (mét mat tw do) véi ba bién
sd (yéu o) phu thudc: f - Hé sb kién cb clia dét da
theo Bang phan loai cla Protodiakondv M:M.; Py -
Kha néng cong nb clia loai thubc nd 'str dung thi cong

giéng ding, cm’; Stc - Dién tich mat cat ngang thi
cong gleng ding, m? (Bang 7). Cac sb liéu clia Bang
7 ¢6 thé sy dung dé tinh gia trj * lwong thuée nd don
vi” tiéu chuén “q;” c6 thé xét dén ba yéu t6 anh huwéng
chinh (f, Sy, Psq) ttr cac s6 ligu thu duworc tir thuc té khi
Se<45 m’.

Sau khi str dung cac s6 liéu dau vao cla Bang
7, chuwong trinh tim cac ham sb thue nghiém da
bién bang ngdn nglr 1ap trinh Pascal, chung t6i da
tim ra 11 mé hinh hdi quy (z6ng thire thuc nghiém)
da bién q;=F(f,Psq,S) c6 cac dang nhw sau:

> Mé hinh héi quy (cong thire thure nghiém) thir nhét: 4
q, =(2,573948586 + 0,125055032 x f - 0,003748862 xP,, -0,025817143x S, . ); R=0,966950481;(19)

» » Mb hinh héi quy (ham sé thyc nghiém) the hai:
q1 - 656,287341 - (f)(0,824245005) % (Psd )(-1,040145704) 4 (Stc )(-0,503336329); R=O,994861 687:
> M0 hinh hoi quy (céng thire thue nghiém) thir ba:

»’Mb hinh héi quy (céng thire thye nghiém) thie tu:
= (0:380914455+0,092837922xF-0,001277938xP,,-0,017565968xS,)

Q=

» M6 hinh hdi quy (cdng thirc thye nghiém) thir ndm:

> M0 hinh héi quy (céng thirc thwe nghiém) thir sau:

» Mé hinh:hdi quy (céng thire thuc nghiém) thi bay:

o= 205,028625X(f)(0 ,824245005) X (Psd) (-1,040145704) (e)[ (-0,017565968) ><Sm] R= 0 922265771

> M® hinh héi quy (cong thirc thuwc,nghiém) thir tam:

> M6 hinh héi quy (cong thirc the nghiém) thir chin:

> Mb hinh héi quy (cong thirc thirc nghiém) thir muei:

» M0 hinh hoi quy (céng thre thwe nghiém) thir mudi mot:

(20)

q, =14,32722749+1,029547689xLn(f) - 2,071368911xLn(P. )-0,745921848><)Ln(8m); R=0,973794234; (21)
); R=0,9226337809; (22)

q, =-0,453825665 - 4,380749215x (1/f) +804,378466 x(1/P,,) +19,82'()v3693><(1/8,3C ), R=0,85362182; (23)
qy = 3,530742730 x (f){:824245005) , (o[(-0.00250220P,,] (g )(-0,503386329). R=0,994861687: (24)
(29)

Oy = 67,55567084 x (e)[(00928379221 , p 1(-0.531220236): (g )(-0.503386329). R0 999065771 (26)
gy = 4,68498898 x ()[(0:092837922x1]  [(-0.0012779380)xP,,] (S,,)(0503386329): R0 922265771; 27)
Oy = 21,10485064 x (¢)[(0:092837922)F] , (p (0531229236 , (5)[(-0,017565968)<S..]: R=() 922633789:; (28)
[(-0,002502201)<P,g] _ (- 0,017565968)5,.]. p_ 99520286, (29)

gy =(1,103028025) x (f)\*824245009)
Tai day: F - Ching loai mé hinh hdi quy (c6ng thirc
thwc nghiém); qq - “Luvong thuéc nd don vi* tiéu
¢hudn, kg/m® f - Hé s6 kién cb clia d4t da theo bang
phan Ioai cla Protodiakonov M.M.; Psy - Khd nang
cong nd clia loai thuéc nb st dung trén thuc té thi
cong gleng ding, cm?; Sm Dlen tich méat cat ngang
thl cong giéng dirng, m?; R - Hé s twong quan bdi.

. Sau khi so sanh gia tri hé sb twong quan bdi
ctia cac mé hinh hdi quy (cdng thirc thwe nghiém)
(19):(29) chang t6i xac dinh: mé hinh hdi quy
(cong thirc thue nghiém) (29) c6 gia tri hé sb twong
quian bdi I&n nhat R=0,99520286. M6 hinh hdi quy
nay co6 thé st dung lam co sé& co ban ban dau dé
xac dinh “lwgng thuéc nd don vi” tidu chudn “a1"
trén thuc té.

2.3. Xdc djnh cdc yéu t6 anh hwang va mirc
dé anh hu’o’ng cua chung dén gid tri “lwong
thuéc né don vi” “q”

Cac mé hinh hoi quy (céng thirc thwe nghiém)
(12), (29) xac dinh “lvgng thubc nd don vi” tiéu
chuén “g4” da xét dén hai, ba yéu t6 anh hwéng
quan trong nhat: hé sb kién cb cla dat da “f
theo Bang phan loai cia Protodiakonov M.M.;
khd nang cong né “Psy’ (cm®) ctia ching loai
thuéc né s dung trén thyc té thi cong giéng
ding; dién tlch mat cét ngang thi cong gleng
dwng “Si.” (m?). Tuy nhién, “lweng thube nd don

“qQ” la mdt ham sé cua nhidu bién sb (1), trong
dc') c6 “lvong thubc nd don vi” tiéu chun “q4".

Viéc xem xét hai, ba yéu t6 (bién sb) tai-day
chwa thé mang lai cho ngudi st dung mét cong
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thtre thue nghlem mang tinh tdng quat cé thé xac
dinh“lugng thude nd don vi” “q”. Nguoi thiét ké
nén bd sung thém nhirng yéu té khac trén thyc té
vao cac md hinh héi quy (céng thire thire nghiém)
(12), (29).

Tir nhitng nghién ctru clia mét sb tac gia trén
thé gi@i (muc 1), cac cbng thirc xac dinh Iuo’ng
thudc né don vi “q” (2), (6), (9), chiing ta cb thé bd
sung sy anh hwdng cia mot s6 yéu td khac thong
gua cac hé so sau day:

» Hé sb cau trac cha dat da “f,” dwoc xac dinh
bang phwong phap thwc nghiém tuy thudc vao cac
d&c tinh clia dat da va thay doéi trong khodng
fo=(1,3+2,0) Bang 1 [1] [2] [3], [5];

> Hé sb nén ép “V,” cla dat da co thé xac dinh
theo cong thLPc (4) clia Taranov P.la. [1], [2], [3]

> Hé sb xét dén kha nang lam viéc cha thubc nd
c6 thé xac dinh theo ¢bng thire “ky,” (5) [1], [2], [3], [5];

> Hé sb “m” xem xét sw anh hwédng cla dwéng
kinh théi thuéc nd “dy” c6 thé xac dinh theo cong
thire (6) hoac (9) [1]. [2];

> He s6 mat dd nap thuéc nd “p”: p=0,8 - Khi
thuéc nd nap trong cac théi thubc théng thu’o=ng
p=1,0 - Khi thubc nd nap trong cac thai thuoc bi
nén ép chat [1] [8] (10);

» Hé sb “k” xét t&i chidu sau
(0,85<k<1,0), Bang 2 [2];

Tlr Bang 2 ching toi rat ra bang sé liéu phu
thudc gitka hé s “k” véi chidu sau 16 khoan “I,” (m)
va hé sb kién c6 clia dat da theo Protodiakonov

16 khoan

M.M. “f" (Bang 8).
Béng 8. Bang sé liéu phu thudc giira hé sb “k”

voi ‘I’ va .

Ne k hk,m f

1 1,00 1,5 13,5

2 1,06 2.0 13,5 s
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 2.5

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 25 10,5

13 1,00 15 9,0.

14 0,90 2,0 9,0

15 1,00 25 9,0

16 1,00 1,5 4,5

17 0;80 2,0 4,5

18| 0,85 2.5 4,5

Sau khi str dung cac s6 liéu dau vao clia Bang
8, chuong trinh tim cac ham sb thuc nghiém da
bién bang hgén ngi lap trinh Pascal, ching toi da
tim ra 7 mé hinh hdi quy (céng thérc thywe nghiém)
da bién k=F(l,.f) cé cac dang nhu sau:

> Mb hinh hdi quy (céng thire thuc nghiém).thr nhét:

k=0,696950469+0,048333;333xl.k+0,021381526><f; R=0,768420931;
» Mb hinh hdi quy (ham sé thuc nghiém) thir hai:
k =0,633455418 x (I, )(0:07663994) . (1)(0.18231178). R0 770080996;
» M6 hinh hdi quy (cdng thire thye nghiém) thir ba:
k=0,559643152+0,088513524xLn(ly)+0,173386088xLn(f); R=0,771130466;
» MO0 hinh hdi quy (céng thire thyre nghiém) thir tw:
k = e(-ﬂ,305322495+0,042486355XIIR+0,022410682xf). R=0.764390985:
» M6 hinh hdi quy (c6ng thire thye nghiém) thir ndm:
k=1,232143195-0,156632653x(1/lx)-1.232687716x(1/f); R=0,75819195;
(rr: 3 M6 hinh hoi quy (cdng thire thg’c nghiém) thir sau:
x (g)(0:022410682:4), p=() 760756635;

U9k =0,761608375x (I, ) 07663994)

- (30)
@)
(32)
"(33)
(34)

(39)

» M6 hinh hdi quy (cdng thire thue nghiém) ther bay:

k =0,61258636 x (g)(0,042486855,)
Tai day: F - Chlng loai md hinh hdi quy (c6ng thire
thwe nghiém); k - Hé sé xét t&i sw anh hwéng cia
chiéu sau 16 khoan:; I, - Chiéu sau 16 khoan, m; f - Hé
sb kién cb cla dat da theo bang phan loai cta
Protodiaconov M.M.: R - Hé sé twong quan boi.

Sau khi so sanh gia tri hé sé twong quan bdi
clia cac md hinh hdi quy (cdng thire thwe nghiém)
(30):(36) ching tdi x&c dinh: mé hinh héi quy
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x (F)(018231178): R=0,773671546.

(36)
(cong thire thire nghiém) (36) c6 gia tri hé sb tuo'ng

guan bdi I&n nhat R= 0,773671546. Mo hlnh hdi

quy (cong thirc thwe nghiém) nay cé thé si¥ dung
lam co s& co ban ban dau dé xac dinh hé sb “k”
khi tinh “lwgng thudc nd don vi” trén thuc té.

2.4. Xay dwng céng thirc thwe nghiém xdc
dinh gia tri “lweng thubée né don vi” “q” c6 thé
xét dén téi da nhirng yéu té dnh hwéng
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‘ag=0,042486855; a10=0,18231178; Py -
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Sau khi két hop cac m6 hinh hdi quy (12), (29) véi
cac hé sb, biéu thirc thé hién céac yéu té anh hudng
> Khi dién tich méat cat ngang Si <45 m*:

q={[ax(*
> Khi dfén tich mat cét ngang S<70 m*

q‘:{[as +86 Xf+a7 Xstc]x fo X VZ\XKX ktn Xmx p} 4 kgfms

Tai day: q - “Lwong thudend don vi”, kg/m?; a;+ay -
Cac'hé sb héi quy (hé sb toan hoc xap xi thuc
nghiém) tai cac bién sb doc lap cGa cac mé hinh
hoi quy ‘(cong thirc thwe nghiém) (12) va (29);
a;=1,103028025; a;=0,824245005; a;=-0,002502201;
a,=-0,017565968; a;=16,3541807; as=-2,878713629;
a;=-0,417151608; f - H& sb kién cb cla dat da theo
bang phan loai clia Protodiaconov M.M.; S, - Dién
» Khi dién tich mét cit ngang Si<45 m*:

XE {[al x()/%) x (0)(®"Pu) x ()8 ] x ( o }[ x(8) b x (7)) | (Z’—Gjp}  kg/m?®;

JSee

> Khi dién tich mat c4t ngang S<70.m%

g= [85+aﬁxf+a-, xS[C]xfox 3.b ]x[aa x(e)(ag’d"‘)x(f)(aw):lx[i] (36) 0 kg/ms.
\I‘SEC PSd du

Tai day: Iy - Chidu sau 16 khoan, m; as=0,61258636:
Kha nang
cbng nd cua [6ai thube nd dwoc chon lam thubc nd
tiéu chuan (thuéc nd “Xkalnui Ne1”, Pi=450 cm®);

Pss - Kha nang cong nd clha loai thuoc no dang
du’oc st dung trén thuc té thi cong giéng ding,
cm®; dy - Buorng kinh cla théi thudc no

3. Két luan

Bai bao da nghién cu’u hoan thién phwong phap
xac dinh “lwgng thube nd don vi” “q” trén co sO de
xuét hai mé hinh hdi quy phu thudc vao mot s6 yéu
td (bién s6) anh hwéng chl yeu _Tuy nhién, cac
cbng thwc thuwe nghiém dé xuat van chwa xét dén
mot sb yéu t6 anh hudng khac (méat do cua thube
nd; chiéu dai nat min (bua min);...). Vi vay, cac
cong thirc thwc nghiém trén day van phai tiép tuc
Xem xét dé hoan thién trong twong lai.0
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Ny
%QCE_qu 40,%4.569177.578 , .
o =14z, T/ca.

o 39,67
Nhw vay, dé tao ra quang nguyén khai cé ham
lwgng Al,O; tai kho trung hda cd ham ]uc_rng 40,1
% voi san lugng yéu cau 4,569 T/ca, can phai xay
dwng kho dy trl quéng dap (ng 142 T/ca (chiém
3,1 % tbng san Iwgng ma) tir khdi quang 1-121.
3. Két luan

Chét lvong quang nguyén khai phu thuéc vao
didu kién dia chat, cong nghé khai thac va anh
hwéng truc tlep t6i nang suat, gia thanh cac nha
may tuyen Dé 6n dinh chét lwong quang nguyén
khai va ha gia thanh san xuét can phai hién dai hoa
nganh khai thac bauxit trén co s& thyc hién dong
bg cac giai phap ky thuat cong nghé trong dé co
cac gidi phap nhdm én dinh chat lwong quang.
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SUMMARY

This article presents the quality of raw ores
is one of the important factors that directly

affect the productivity and cost of the plants.
Stable ore quality is of strategic significance to
Vietnamese bauxite ore mines.
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SUMMARY

This paper presents the results of research |

on the development of a continuous monitoring
| system for deformation of buildings for real time.
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SUMMARY

The article presents the study results of
method determining "unit dynamite" "q" based |
on the proposed two regression models ||

depending on a number of key variables.
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