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XAY DUNG CONG TRINH NGAM VA MO

NGHIEN cuv HOAN THIEN PHUONG PHAP XAC BINH
“LU ONG THUOC NO DON VI” KHI THI CONG
GDNG TRINH NGAM NAM NGANG VA NAM NGHIENG

1. Téng quan' )

"I:Lftmg thuée. no don VI” (“chi phl thubc nd”) “q”
< la lvong thuoc né dwo’c kich nd dé béc tach, Iam
v@.vun, pha huy 1,0 m® dat da nguyen khéi trong

guong thi céng. x:ong trinh- ngam nam nghleng,
nam ngang. Thwe té cho thay, hiéu qua cia cong

w o

tac khoan né min phu thude rat I&n vao chi tiéu q”.
Gia tri cia chi tigu “q” thay ddi Ién va phu thudc

‘ mot s6 yéu to chu yeu sau:-cac dac tinh cda thubc

no (strc co€ng nd, nhiét lwong nd,...) va phu’o’ng tién
nd; cac tinh chat co ly, cdu tric,... clia moi trwdng
dat da; dac tinh cAu tao cua cong trih ngam (hinh
dang, kich thuwéc mat cat ngang cdng trinh
ngam,...); dac tinh cong nghé nd mln (dwo’ng kinh
16 khoan duong kinh théi thube nd; chat lwong nap
thuée né; tinh chét, kich thwée bua min; sO lwgng
mat phang tw do trong guong; phwong phap kich
nd céc lwong thudc; dic diém cAu tao cGia nhém 18
min dét pha, 16 min céng pha, 16 m|n bién,...); cac
hiéu qua dv kién dat duoc sau khi nd min (khé nang
tao bién chuén xac cho cong trinh ngam, hé sb st
dung 16 min, chét lwong dap v& dat da, mirc dd vang
xa cla dat da .);--- Ngoai ra, dai lugng nay con phu
thudc rat Ion vao dac tinh tac dong twong hé gitra
cac yéu t6 anh hwo’ng trén thuee té. Vi vay, gia tri “q”
hop ly rat khﬁ‘co thé tinh toan va xac dinh chun xac
{béng cac phirong phap ly thuyét.

?_ Néu “g” chon qua nho sé gay nén cac hién
ttrong: hinh thanh cac cuc, hon, khdi da cé kich
tlﬁu’crc Ion (da qua c&); dwong bién cong trinh
ngam tao nén khong chinh xac; lam suy giam nang
suét cla cac thiét bj thi céng; lam giam hé sb st
dgng 16 min,... Trong trwong hop ngwoc lai, viéc
gia tang “q” so v&i nhu cau can thiét trén thyc té sé
-gay nén cac hién twong: lam tang lweng da pha v
€& nho sau khi nd min; lam gia tdng d6 vang cao,
va*ng xa cla dat da; lam gia ting mirc @6 nut né
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clia dat da bao quanh cong trinh ngdm; 1am suy
giam mirc 3o &n dinh cta khéi da bao quanh cong
trinh ngdm; lam gia tdng muc dd pha hay khdi da
hdng bao quanh céng trinh ngam; két cau chéng
gitr dé bi hw héng; lam gia tang chi phi lao déng,
gid thanh cho cong tac khoan né min;.

Gia tri “q” ¢6 thé Iwa chon theo mot s6 phuong
phap sau: phwong phap kinh nghiém (phwong
phap st dung cac so liéu thyc té thi cong cong
trinh ngam) phwong phap st dung cac coéng thirc
thwe nghiém; phuwong phap twong tw (phuwong
phap str dung cac tiéu chuan quy pham);...

1. Mot s6 phwong phap xac dinh “lwong
thuoc né don vj”

u N

Trong trwdrng hop tong quat, “q” 1a mot ham sb
cia nhiéu bién sé nhw sau [11+[101:

q =F(q1! f! kC! StCl kne- Ph‘ll I|k! dtt!:")‘ (1)
Tai day: F - Chdng loai mé hinh héi quy (c6ng thirc
thwe nghiém); g - “Lugng thudc nd don vi tiéu
chuédn”, f - Hé sb kién cd clia dit da theo
Protodiakonov M.M.; k. - Hé sé c4u truc cia dat da:
St - Dién tich mat cat ngang thi cong cua cong
trinh ngam:; kne - Hé sb nén ép cla dat da; P, - Kha
nang cong nd, kha nang lam viéc cta thubc né: I -
Chiéu sau cua 16 khoan, 16 min; dy - Buwéng kinh
théi thube nd;.

Theo Protodlakonov M.M., lwvgng thuéc nd don
vi “q” ¢6 thé dwoc tinh theo hal cong thire [7], [8]:

» Theo cong thirc tinh gan dang [3]:

q=k,ff/S,, kg/m® 2)

» Theo cong thirc tinh chinh xac hon [7], [8]:
q=km.[o 4.(\Jo.2f +11 )] kgm®>.  (3)

Tai day: f - Hé sO kién cb cha dat da theo phwong
phap phan loai ctia Protodiakonov M.M.; Stc Dren
tich mat cat ngang thi cdng cua cong tnnh ngadm, m?

CONG NGHIEP MO. SO 3 - 2019 m



£

XAY DUNG CONG TRINH NGAM VA M0

m-(525/Pm) Hé so xét dén kha nang lam viéc cua
thuéc nd; 525 cm® - Kha nang cdng no clia thube no
chuén st dung dé so sanh; Py, - Kha nang cong nd
clia thubc nd dang str dung trén thuc té, cm’.
Theo Bogomolov V.1., lwgng thudc nd don vi “q”
c6 thé dwoc tinh theo cong thire [2]:

q=1,25./t/S,. kg/m’. (4)
Theo Stesenko A.l., lwong thudc nd don vi “q”
co thé duwoc tinh theo cong thire [2]:

q=1,15./f/S,, kg/m°. (5)

Theo Xukhanov A.F., lwong thube né don vi “q”
co thé dugc tinh theo cdng thire 42

q=(01-Kein-Ks Kim-Kmi-Kein), kg/m”. (6)
Tai day gs - “Luong thuéc nd don vi tiéu chuan”,
kg!m kit - Hé sO lwc tac dung twong déi clia thude
nd; ks - Hé sé anh hwéng dién tich “S,.” mat cat
ngang cong_ trinh ngam; ki, - Hé s6 anh huJo’ng cta
chidu sau 18 min: kyt - H& sb6 anh hwéng cua sb
lwong mat thoang tw do trén guong thi cong cong
trinh ngam Ko - HE sb cau tric cua cot thuoc no

Theo Lares, lwong thudc nd don vi “q” cd thé
dworc tinh theo céng thire [2]:

q= (Ch k kne kmdnb ktn-”kmdn) kg"’m (7) -
Tai day: q; - Lu’cmg thudc nd don vi tiéu chuén dé
hinh thanh ph&u nd mét 16 min don ddc cho chang
loai dat da nghién ctu, kg/m®; ke - H& so anh
hwéng cla cau trdc dét da (dac tinh the nam, phan
I&p, dd nhét chong lai nd min,...); ke - Hé sO dac

trurng cho murc dd nén ép clia guong thi cong oong :

trinh ngam tir phia dét da bao quanh; kne=1, O+ 170, -
Khi tén tai mot mat phang tw do; Kmdnb - He sb xét tdi
mat dd nap cla “bua min”; ki, - Hé so anh ‘nLPo’ng
clia kha nang lam viéc cua thube no Kman - Hé sO
anh huwéng cha mat do nap thudc nd trong 16 min.

Theo Mindel E.O., chi tiéu thudc nd “q" co thé
tinh theo cong thirc [9]

g=kn.(2, 92+0135 +5,4/S,.-0,004.d- 222n 048 I+

+0,096.1,2+0, 0008.H+0,0000003. H?), kg/m®. ( )
Tai day: ki, - Hé sb xét toi kha nang cong nd cla
thuoc nd dugc tinh theo cong thire @6 (17); f- Hé
sb kién cb cla dat da; dy - Buong kinh cta thoi
thudc nd: Iy - Chiéu sau 16 min; n - Hé so str dung
16 min; H - Do sau bd tri cong trinh ngédm (chi tinh
dén trong truérng hop H>500 m).

Theo Taranov P.la., lwong thubc nb don vi “q”
cé thé tinh theo cong thire [71:

q= {0,4.[\/(0,2.0} Jnsl K,

k,m}, kg/m.  (9)

tc

Tai day: ki - Hé sé xét dén kha nang lam viéc cla

thuée no; ki, - Hé& sb anh huéng clia ch|eu dai 16 min.
Theo Ibraev S.1., lvong thude nd don vi “q” co

thé tinh theo cong thirc [71:
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> (10)

f-kyy
q =[\/_ chl \/S_lc]’ kg/m3

trn
[

Tai day: kcm Hé sb phu thuéc vao churfg loai cong
trinh ngam ken=0,25:0,3 - Cho cac cong trinh
ngam nam ngang, ndm nghiéng; Ken= O 12+0,15 ¢
Cho giéng dung; kim=0,8+1,4 - Hé s6 tap trung
nang lwgng twong ddi trong mot don vi thé tich tho}
thudc nd. Y

Theo Nurmukhamedov lu.K., lwgng thuéc né
don vi “q” c6 thé tinh theo cong thire [T

q:{o,s.km_{o,z;.(\/@+1/\/§m)].l_<m'},kg/ma. (1) o

Tai day: kin=(525/Py) - He sc‘> xét dén kha nang lam
viéc cla thuoc nd: 525 cm® - Kha nang cong nd
cla thubc no chuén st dung dé so sanh; Py, - Kha
nang cong nd cua thube no dang st dung trén thwe
té, cm®: f - Hé sb kién cb ‘cla dat da theo .phuong
phap phan loai clia Protodiakonov M.M.; S - D|en
tich-mat céat ngang thi cong cua cong trmh ngam,
m% kn - Hé s6 anh hwéng cia sd Iwong mat
thoang cua gwo'ng dao; kn=1,0 khi ton tai mot mat
thoang; km=0,6+0,72 khi tdn tai hai mat thoang.

Pé xac dinh “q” c6 thé st dung cong thirc thuc
nghiém ctia Pokrovski N.M. iZ] [4], [5]:
q= (Q1 Ke.Kne. ktn kdg) kgfm (12)
Tai day: q1 - "Luong thuoc nd don vi tiéu chuan” phu
thudc vao hé so kién cb cla dat da, kg!mj ke-Hés6-
ciu tric cua dat da; k. -Hé sb nén ép.cla dat da cho
céng tac nd min.phu thudc vao dién tich’ mét cét
ngang thi cong ctia cong trinh ngam chiéu sau cua 16
khoan va so lvong mat phang tw do K, - Hé s6, xét

‘dén kha nang lam viéc ctia thubc nd Pm s Kat - He s,

anh hwdéng cta dudng kinH th0| thuoc no.* “dy-

Chl tiéu “lwong | thuoc nd don vj tleu chua T
(kg/m )-phy thudc vao hé s6 kién cb cta dat da .
theo Protodiakonov M.M. “f' va dwoc xac dirh trén .

- co sO két. qua thre nghiém nh|eu lan trén thuc té.

Chi t|eu ‘q¢" la lwong thude né can thiét dé phaive
1,0 m® da nguyén khdi khi bé mat khQng han che
chiéu sau cla tirng 16 min neng & 1,=1,0 m, chi sb
(r/l1)=1 (r - Ban kinh cla phéu né). Theo Pokrovxki
N.M., “g¢” co thé xac dinh so bd nhw sau {2]
qi=(0,1xf), kg/m”. t o N13)
Tai day f'- Hé sb kién cb clua dat da theo Bang han .
loai cla Protodlakonov M.M. Gia tri cla ch1 ‘tieu
“Iwo'ng thudc nd don vi tiéu chuén” “q4” (kg/m jcon
c6 thé duoc xac dinh trén co s& sb liéu Bang 1,

Béng 1. Chi tiéu “luong thuéc né don vi tiéu
chuan” “q+” [2]

f|15:20 | 1015 8 4+6 2+3 2

g¢ |1,2+1,5| 11,1 |0,7+0,8/0,4+0,6|0,2+0,3|0,15
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Ngoai phwo’ng phap cla Pokrovxki N.M., gla tri
‘leeng thuoc nd don vij tiéu chuan” “q1” c6 thé xac
dinh theo céng thire [2];
‘},kg/m?

(2,2+0,5.k,) .k, .k,
Tai-day: km—(450/E) E - Kha nang téng nd cla thubc
no dang s dung, kJ/kg; kdt—(36/dﬁ) dx - Bwong kinh
cua"xthon thudc nd dang str dung, mm;. S - Dlen tich
mat cét ngang thi cong clia cong trinh ngam, m-.

Hé so cau truc clia da trong gwong dao “k.” d-
woc xac dinh bang thuc nghiém. Chi tiéu “k.” phu
thudc vao dac tinh cla da, thay ddi trong khoang
ke (O 8+2,0) (Bang 2) [2], [4].

Bang 2. Hé so céu tric clia da k"

S (14)

Ry
Ml

>

1 No| =, Dac tinh coa datda U

» 1 | D4 déo, dan hdi va co 15 réng 2.0

o | Lop-da, via khoang san cé thé& nim
. khéng déu, cé dirt gdy va nirt né nhé

3‘ Ba bj phan 16p, c6 do bén thay déi va mat
tao Iop vuong“goc VOi hucmg clia 16 khoan

4 | Ba co cau tao. dang khoi-don 1,1
5 | Da phan Ic’rp nhc’:, khc“)ng c6 dé chatxit | 0,8

Hé sb ste: can cla da “kne’ xét 6 phan nang
lwgng cla thuoc n6 de khac phuc lyc dinh két theo
chu vi cdng trinh ngam khi dat da trong guong tach
khoi khéi nguyén bao quanh. Tir két qua nghién
ciru thlr nghiém trén thuc té, Pokrovxki N.M. da
nhan thay, chi tiéu “k.." ty I&-nghich* Vo (8ie)"2, (Sic
- Dién tich tiét dién gwong dao, m 3. Khi guong
dao c6 mot mat phang tw do (gwong dao toan tiét

A dlen) thi chi tiu "k,e" xac dinh theo cong thirc:
ne [6 5/(Stc)1 2]-

Bang 3. Gia tri clia hé sé “kqe”

(15)

Tai day: Si; - Dién tich mat cat ngang thi céng clia
cong trinh ngadm, m?.

Céng thirc (15) cho thdy: gia tri cia hé s k..’
phai I&n hon hodc bang 1,5. Do do cong thire (14)
chi dwoc ap dung kh| S:<18,0 m% Néu cong trinh
ngam co Stcz18 0m? thl mac du cong trlnh ngam co
mot mat phéng tw do van phai chon hé sb “k." nhw
trong trwdng hop hai mat phang ty do, nghta 1a

kne=1,2+1,5. Khi gwong dao cé hai mat phang tw do
(gwong dao theo dang bac) thi gia tri ctia hé sb “k.e”
Iay bang v=1 Zg1,5. Néu céng trinh ngam dao trong
khéi da khong”dong nhét, khi nd min tai guong da
c6 thé I8y kne=1,2 néu phan guong da bé tri tai vach
via; con kne=1,3 khi phan guwong da bd tri tai hong fo]

© va kne=1,5 khi phan gwong da bé tri phia try ctia via.

Ngoai cong thirc (15) cla Pokrovxki N.M., khi
gwong dac cé mot mat phang tw do, hé sd “k..”
con duoc tinh theo céng thirc cta Taranov LA, [2]:

Kne=[3lm/(Stc)"2]. (16)

Trong do: |, - Chiéu sau 18 min, m.

Twong tw nhw trén, khi s& dung cdng thac (16)
cling phai cén luu ¥ sao cho gia tij clia né phai lon

- hon 1,5. Nghta Ia, phai lua chon chiéu sau & min

hop ly. Taranov LA. dé nghi: déi voi duong o
xuyén via thi gia tri cta hé sé “k,." phai duoe chon
theo ty" sé [hm/(Sm)m] (0,5+1,5)" dé gia tr]
kne=1,5+4,5; con ddi voi cae Cong trinh ngdm khac,
gia trj ctia hé sb “k,." c6 thé Iwa chon theo Bang 3.

.. Cac cong thirc (15), (16) cho thay: khi gia tri
dren tich tiét dién gwong dao ting I&n, thi chi phi
thuoc né sé giam di do giam duoc sy anh huéng
clia strc can khdi da xung quanh (thé hién qua he
s6 “kne”). Tuy nhlen trén thuc té khi S>18+20 m?,
thi chi phi thubc nd sé tré nén gan nhw khong don
(do hé s6 “kne” it thay dbi).

Ne Loai céng trinh ngdm, loai 16 min dot pha [/(Ste) ] Hé sb “Kne”
- g 3 ; . " 0,5+0,7 1,7+2,0
Cong trinh ngam bang khi cac 16 min dét pha (16 m|n tao 0710 5025
=1 | rach) dang hinh ném va chdp non, vai céng trinh ngam cé 1’0_'1’2 5 53 5'28
mot mat phéng tw do 979,
1,2+1,6 3,5+5,0

Céng trinh ngam nam ngang, dwong 10 nghiéng (dwong 16 thuong, dwéng 10 ha) khi dao vao khoi
! | da khéng déng nhét (co hai mat phang tw do) néu bé tri trong:

3 2 | Batry - 1,6
§ [ Davach _ - 1,2
Ba bén héng cong trlnh ngam, dwéng 1o - 1,4

3 | trong khoéng:

Céng trinh ngam nam ngang, duwdng lo nghleng (dwong 1o thuong, duong 16 ha) khi dao vao than,
» | €6 mot mat phang tw do, tién do dao gwong bang 1,2+2,0 m, khi chiéu day cua via than thay déi

0,7<1,0m

- 4.0

1,0-1,3m

- 3.0
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Trong cong thirc (11), hé sb xét dén kha nang
lam viéc cua thudc nd “ky” dwoe xac dinh tir cong
thiee [2], [4]:

kin=(Atc/Asa)- (17)
Tai day: Atc Kha nang cong nd cla loai thubc nd
tiu chuan (thudc nd “Amonit N%6JV”, A=3800
kJ/kg). kJIkg, Asd - Kha nang cong nd cla loai
thubc no dang st dung trén thuc té, kJ/kg.

Hé sb “ky” con cod thé tinh theo céng thire [3]:

kin= (SBO/P,H) (18)
Tai day: 380 cm?® - Kha néng coéng nb cua thudc nd
dinamit 62 % dwgc st dung Iam thudc nd chuan dé
so sanh; Py, - Kha nang cong nd cua thubc nd dang
str dung trén thyc té), cm®. Hé sb “k,,” dung dé didu
chinh chung loai thubc nd ap dung tuy theo kha
nang cong nd cla loai thubc nd dang dung.

Hé sb “kq” xem xét sw anh hwdng clia dwong kinh
théi thudc nd “dy” dén “q” xéc dinh tr cdng thire [2]:

ka=(32/dy). (19)
Tai day 32 - Pwong kinh cha théi thudc né tiéu
chuan da chon, mm; dy - Pwdng kinh cua thoi thuoc
nd dang st dung, mm.

Céac phuong phap, cong thirc xac dinh * q tren day
da xét t&i mot s6 yéu td anh hwdng chinh nhw sau: ~

» Chuing loai ¢éng trinh ngam;

> D sau bd tri i cdng trinh ngam “H’;

> Hé sb kién cb dat da theo Protodlakonov M.M.;

» Céu tric cla dat da;

» Dién tich mat cat ngang thi cong clia cong
trinh ngam “Sy.”;

> Chiéu sau cla 16 khoan, |5 min “l;

> Hé sb str dung 16 min “n%;

» Kha nang lam viéc, kha nang céng nd cua
thudc nd “Py”;

» Buong kinh thoi thuéc nd “dy’;

> Mat do nap thuéc nd trong Io min;

» Kha nang tap trung nang Iuo’ng twong doi
trong mét don vj thé tich thdi thuoc no;

» Mat dé nap cla “bua min”;

» CAu tric clia cot thube né;

> Hé sb nén ép dat da cho cong tac nd min “Kee”;

> Sb lwong mét thoang trén glrong thi cong
cong trinh ngam;...

Tuy nhién, cac cong thirc tinh “q”
co rat nhidu nhuoc diém:

» MGi cong thirc, phuong phap moi chi xét dén
mdt s6 yéu t6 chinh trong t6 hop cac yéu t6 anh hudng;

» Chua co cong thiec xét dén phan I&n hay toan
bd cac yeu tb anh hudng chinh;

» Nhiéu yéu t6 anh hudéng van con mo hd,
chwa co danh gia dinh lvong;

» Nhiéu cong thire van chuwa xét toi mot sb yeu
t6 anh hwdng khac: déc tinh phan I&p, phan phién
cla dat da; mic do nit né cla dat da; mic do

trén day van
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sung nwdce cua moi trvong nd; mat dé nap thudc
nd trong 16 min va cac yeu td khac.

Vi vay, kho c6 thé str dung cac cong thire trén de
dw bao chuan xac gia tri lwong thube nd don vi “q”.

2. Nghién ctru de xuét cong thirc méi xac
dinh “lweng thuéc né don vi” &,

DPé c6 thé xay dung phwong phap xac dmh glé
t' “q” mang tinh tbng quat, c6 thé xét dén nhleq
yéu t6 anh hwéng chinh trén thue té co thé tién’
hanh theo mét s6 buéc nhw sau: s

» Budc 1 - Xay dung cong thire thwe nghlem
xac dinh gla tri “lwong thudc nd do'n vi tiéu chuan®
“qq” co thé xét den tdi da nhirng yéu to anh hwéng
chinh tlr cac so liéu thue té khoan ndé min thi céng
céng trinh ngam;

> Budc 2 - Xac dinh nhirng yéu to anh hwo’ng
khac chua xét dén trong-cong thire thwe nghiém
xac dinh gia tri “g4” vira tim ra tai Budc 1,

» Buwdc 3 - Xac dinh sy anh hwéng, mic dd
anh hwéng dinh-lwong cua cac yéu té anh hwdng
khac chwa xét dén trong Budc 2 théng qua cac hé
sb anh hudng. “k” cu thé; i=1:n; n - S6 luvgng yéu
td anh hwéng |&n nhat cd thé xem xét;

> Buoc 4 - Bd sung cac hé sé anh huéng “k’
vira tim ra tai Bwéc 3 vao cong thirc thire nghiém
xac dinh gia tri “q¢” trong Buéc 1 de, de xuét céng
thire tbng quat xac dlnh q” cudi cung '

i=n

q= q1Zk

Tai day gq - Gia tri-lwgng thu,éc né don vi tiéu
chuan” xac dinh ta| bwée 1; ki - Cac hé sd anh

(131

| (20) .

huwéng cua tirng yéu t6 anh hucng thw i chLPa xét.

dén trong Buac 1;
»Budc S - Thu nghiém va dleu chlnh g[a tri “g
xac dinh theo Buo’c 4, cong thiee (19) trén thue te

“o

théng qua cac vy nd thir nghiém-theo ¢ac cm tiéu «

ky thuat-cong nghe tbi wu. Xac dinh hé s6 diéu
chinh thuc té “ky" dé gia tri * q”‘dat ducc gia tri hop
ly trén thuc té “qq”;

> Budc 6 - Xac dinh giatri lvong thuoc nd don
vi thuc té hop Iy “qq” theocong thirc:

LY i=n

q, =k,-q=k, qwzk &21
i=1

2.1. Xay dwng cong thwc thwee nghiém “xdc
dinh gia trj “ltrong thuoc né don vj” tiéu chuan
“q4” c6 l‘he xét dén ba yéu té dnh hwéng.chinh
tir cdc sé liéu thu dwoc tw thuece té e

Theo [6], “lwong thubc nd don vi° “q" khi thi céng
cong trinh ngam vé&i mét mét thoang (mét mat tw do)
co thé xac dinh theo Bang 4. Tai day, ngoai hé s kién
cb cla dat da 'f’ theo phan loai clia Protodiakonov

M.M. va dién tich mat cat ngang thi céng clia cong

£
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trinh ngdm “Sy.”, gid tri “q” con xét t6i ching loai thude  nd théng qua kha nang céng pha “P,,".

Bang 4. “Luong thubc nd don vi” “q” khi thi cong cong trinh ngam veéi mét mét thoang (mdt mét t do) [6]

Hé s6kien | Chdng loai P, Sie, m* -
: £eof thuéc nd cm’ 4,0+6,0 7,0-9,0 10,0+12,0 13,0+15,0
¥ | s0200 [XkalnuiNel | 450+480 | 308 3,38 3,12 2,87
s N6 IV 360-380 4,80 4,40 4,07 3,74
13.0+150 | XkalnuiNeT- | 450480 3,06 2,80 2,56 2,43
T TNe WV | 360+380 4,00 3,64 3,35 3,17
_ Xkalnui Nei 450+480 2,32 217 1,94 1,81
80;160 NoB JV/ " 360+380 3,01 275 % 2,56 2,37
% [APBIV 320+330 3,20 2,02 2,68 2,50
[T10. 265267 3,92 3,58 3,29 3,07
: Xkalnui Ne1 450+480 1,43 1,33 1,22 1,14
Loien. [NEIV 360+380 1,87 1,74 1,60 1,50
_ O [[APBIV . 320330 .| 1,98 1,85 1,68 1,58
L . &5 PTe 265267 2,43 2,26 2,07 1,95
N6V - 360+380 1,14 1,06 1,00 0,93
I 3,0¢4,0 <[ APBIV 320+330 1,36 1,25 1,18 1,10
' - T19 | 265+267 1,49 1.37 1,29 1,20
N2 JV 360+380 0,70 |- 0,64 0,60 0,55
1,5+2,0 | AP:5Jv | 320+330 0,92 © 0,83 0,77 0,72
: T19 . | 265:267 1,60 1,44 1,38 1,25

Nhw véy, néu st dung cac sé ligu.ciia Bang 4  do) véi ba bién sé (véu t6) phu thudc “f', “Py, “Sy”
dé tinh gia tri “lugng thuéc né don vi tiéu chuan”  (Bang 5).
‘91" chiing ta c6 thé xét dén ba yéu # anh hwéng . Sau khi str dung cac sb liéu déu vao clia Bang
chinh “f", “Py” , “Sy” tr cac s6 liéu thu dwoc tir thue 5, chwong trinh tim cac ham sé thyc nghiém da
té khi S,:<70 m”. Tir céc s6 ligu cia Bang 4, chung  bién bang ngoén ngl Iap trinh Pascal, ching t6i d4
t6i da xay dung bang sé liéu phuthudc gibra gia tri tim r’é{ 11 mé hinh hoi quy (céng thire thwe nghiém)
“lvgng thude né don vi tiéu chuan” “qq” khi thi cong ~ da bién Y=F(X1,X2,X3) twong duong q:=F(f,Psn,St)
¥  ©0ng trinh ngdm voi mot mat thoang (mot mét tw ¢ cac dang nhw sau:
. » Mb.hinh hdi quy (cdng thire thue nghiém) thie nhét:
Y=0,447382+(0,003355).X1+(0,111644).X2+(-0,817318) X3: R=0,797763; (22)
» M6 hinh hoi quy (ham sb thwe nghiém) ther hai:
Ln(Y)=(-1,539910)+(0,027365).L.n(X1)+(0,295662).Ln(X2)+(-0,554571).Ln(X3); R=0,976603;  (23)
> Mb hinh hdi quy (cdng thirc thie nghiém) thie ba:

_ Y=(-O,466478)+(0,082537).Ln(x1)+(O,396061).Ln(X2)+(-0,309869).Ln(x3); R=0,981033; (24)
> M6 hinh hdi quy (cdng thirc thue nghigm) thir tu:
Ln(Y)=(0,447382)+(0,002469).(X1)+(0,096741).(X2)+(-1,531 809).(X3); R=0,986955; (25)

. » Mé hinh'héi quy (cong thire thuc nghiém) the nam:

*, Y=(0,846481)+(-1,629797).(1/X1)+(-1,485745).(1/X2)+(-1 ,485745).(1/X3); R=0,967230; (26)
& » MO-hinh hoi quy (cng thirc thyc nghiém) thé sau:
" 3{ Ln(Y)=(—1,33:4712)+(0,00744?).Ln(x1)+(0,062741)_(X2)+(—0,563901).Ln(XS); R=0,976963; (27)

3 » M0 hinh hoi quy (cbng thirc thire nghiém) thi bay:
Ln(Y)=(-0,803251)+(-1,493839).Ln(X1)+(-1,493839).Ln(X2)+(-1 ,493839).(X3); R=0,985676; (28)
> M6 hinh héi quy (céng thirc thie nghiém) thir tam:

s Ln(Y)=(—1',490670)+(0,001231).(X1)+(O,299613).Ln(X2)+(—0,555016).Ln(X3); R=0,976664; (29)
> Mb hinh hoi quy (céng thirc thire nghiém) ther chin:
Ln(Y)=(-1,322666)+(0,000384).(X1)+(0,063037).(X2)+(-0,5641 57).Ln(X3); R=0,976976; (30)

*» Mb hinh hoi quy (cong thire thure nghiém) thr muwoi:
‘Ln(Y)=(-0,594151 )*+(0,003633).(X1)+(0,449098).Ln(X2)+(-1 ,497390).(X3); R=0,985216; (31)

CONG NGHIEP MG. 503 - 2019 [T
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» M8 hinh hdi quy (cdng thire thue nghiém) thi muwéi mot:

Ln(Y)=(-0,481920)+(0,068760).Ln(X1)*+(0,096148).(X2)+(-1,529705).(X3); R=0,987323. (32)
Tai day: F - Chlng loai md hinh hdi quy (céng thirc thwe nghiém); Y=q; - “Luong thudc nd don vj tiéu
chudn”, kg/m®; X1=f - H& sé kién cb cua dat da theo Bang phan loai cla Protodiakonov M.M1.; X2=Py, -
Kha nang cong nd cua loai thuéc nd st dung trén thue té thi cdng cong trinh ngam, cm®; X3=S, - Dién
tich mat c&t ngang thi cong cong trinh ngdm, m?; R - Hé s twong quan boi.

i
Bang 5. Bang sé liéu phu thudc giira gia tri “lvong thubc né don vi tiéu chudn” “q,” khi thi cong cong
4

trinh ngam véi mét mat thoang (mét mét tw do) véi ba bién s “F, “Py”, “St.”

!

o

Sau khi so sanh gia tri hé sé twong quan bdi quan boi I&n nhat R=0,987323. M hinh hoi quy
cdia cac méd hinh hdi quy (céng thire thye nghiém)  (cong thire thwe nghiém) (32) co thé chuyén vé
(22)+(32) chung t6i xac dinh: mé hinh héi quy dang sau day:

(cong thire thure nghiém) (32) co gia tri hé sb twong qs=ai*(fy*a*e™(as.Pn)"e™(as.Sw) hay (33)

I cone nciiep mo. s 3 - 2019

Ne | g1, kg/m® f Py, cm® | Si, M Ne | qi, kg/m?® f Pia cm* | Sie, m? |
1 3,68 19 465 5,0 37 1,87 5,5 370 5,0
2 3,38 19 465 8,0 38 1,74 5,5 370 8,0 4
3 3,12 19 465 11,0 39 1,60 55 370 _11,0
4 2,87 19 465 14,0 40 1,50 55 370 14,0
5 4,80 19 370 5,0 41 1,98 55 325 5,0
6 4,40 19 370 8,0 42 1,85 5,5 325 8,0
7 4,07 19 370 11,0 43 1,68 5,5 325 . 11,0
8 3,74 19 370 14,0 44 1,58 55 325 14,0
9 3,06 14 465 5,0 45 2,43 55 266 5,0
10 2.80 14 465 80 ~ 46 2,26 55 266 8,0
11 2,56 14 465 11,0 47 2,07 ~5,5 266 11,0
12 2,43 14 465 14,0 . 48| . 1,95 55 266 14,0
13 4,00 14 370 5,0 49 1,14 3,5 370 5,0
14 3,64 14 370 8,0 50 1,06 3,5 370 8,0
15 335 14 370 11,0 51 1.00 35 | 370 .| 11,0
16 3,17 14 370 [ 14,0 52 0,93 3,5 370 «| 14,0
17 2,32 9 465 5,0 53 1,36 3.5 325 5,0
18 2,12 9 465 8,0 | . |54 1,25 3,5 325 8,0
19 1,94 9 465 11,0, 55 1,18 . 13,8 325 11,0
20 1,81 9 465 14,0 56 1,10 3,5 325 14,0
21 3,01 9 370 5,0 57 1,49 3,5 266 5,0
22 2,75 9 370 8,0 1158 1,37 3,5 266 8,0
23 2,56 9 370 11,0 59 1,29 35 - |- 266 7 11,0
24 237 9 370 14,0 60 |7 120 | 35 266 i 14,0
25 3,20 9 325 5,0 61 0,70 1,75 370 --|. 5,0
26 2,92 9 325 80 | [62 0,64 1,75 370 | 80
27 2,68 9 325 11,0 63 0,60 175 |- 370 | 11,0
28 2,50 9 325 14,0 64 0,55 1,75 370 14,0
29 3,92 9 266 5,0 65 092 . 1,75 . 325 5,0
30 3,58 9 266 8,0 66 0,83 1,75 325 | 8,0
31 3,29 9 266 11,0 67 0,77° | 1,75 325 | 11,0
32 3,07 9 266 14,0 68 0,72 - 1,75 325 14,0
33 1,43 5,5 465 5,0 69| 1,60 175 266 | 50
34 1,33 55 465 8,0 70 1,44~ - 1,75 266 - 80
35 1,22 55 465 11,0 71 1,38 1,75 266 11.0
36 1,14 5,5 465 14,0 72 1,25 1,75 266 | 14,0

w
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In(g1)=In(aq)+az.In(f)+as.(Py)+as.(S) (34)
Sau khi so sanh (34) véi (32) rat ra: a=0,617597:
a,=0,068760; a;=0,096148; a,=-1,529705. Tir day:
:I:a faz e(asptn) e(ant-sm):l kg/m?’ (35)

’Mé hinh hoi quy (35) co thé st dung Iam co s&
co’bén-ban dau dé xac dinh “lworig thude nd doh vi
tle@ chuan” “q4” trén thuc té.

2.2. Xdc dinh cdc yéu t6é anh hwcmg va mirc
dé anh' hu:o’ng cua chiing deq gia tri “lwong
thuoc né don vj” “q”

M hinh hdi quy (Cong thire thwe nghlem) (35)
xac dinh “lwong thubc nd don vi tiéu chuan” ‘gs" da
xet dén ba yéu- 16 anh hwdng quan trong nhat: hé

s6 kién co cla dat ‘da “f’ theo Bang phan loai cua '

Protpdlakonov M.M.; kha nang coéng né “Py" (cm )

cla chung loai thuoc nd st dyng trén thwc té& thi

cong cong trinh ngam dién tlch mat cét ngang thi

cong cong' trlnh :ngam “Sg” (m ) Tuy nhién, “g" la

-moét ham sé. cua nhiéu” bién sb (1), trong d6 cé
“lwong thudc nd don vi tiéu chuan” “q1".

Viéc xem xét:ba yéu td (bién sd) tai day chuwa
thé mang lai mét cong thire the nghiém mang tinh
tong quat co thé xac dinh “q”
~sung thém nhwng yéu tb khac trén thwe t& vao mé
hinh hoi quy (cong thire thwc nghiém) (35).

Tt nhi*ng nghién clru cla mét sb. tac gia trén
thé g|cy| (muc 1), cae cong thirc xac dinh “Iucmg

thubc né don vi’ “q” (2)= (12) nén nghién cteu bd

g= {[31 x(f)(az) ( )(aqu ) x(e){a.thtc)lxk XKne o klm kdt % kmt} kg/m

Tai day: q - ‘Lwong thube no donvi", kgfm ariay -
Cac hé sb hdi quy (hé sb toan hoc xdp xi thuwc
nghlem) tai cac bién sb doc lap cla cac mo hinh
héi quy (cong thire thue nghiém) (35); a+=0,617597;
a,=0,068759; a;=0,096148; a,=-1,529705; f - Hé sb
kién cb cla dat da theo Bang phéan loai cla
Protodiaconov M.M.: 5 Sye - Dren tich mat cat ngang
thi cong cong trinh ngam m?, k. - Hé sb céu trac
Bla dat d3; kne - Hé sO nén ép cla dat da; k,,, - Hé

q". Vivay, tai day nén bd

sung sw anh hwéng ctia mét sb yéu td khac théng
qua cac he sanh hudng sau day:

> Hé sb cAu tric clia dat da “k.” dwoc xac dinh
bang phwo’ng phap thyc nghiém tuy thudc vao cac
déc tinh clia dat da va thay ddi trong khoang
k=(1,3+2,0) (Bang 1);

» Hé s nén ép “kne" clia dat da co thé xac dinh
theo cong thire (15), (16), Bang 3;

> Hé sb6 xét dén kha nang lam viéc clua thube
nd c6 thé xac dinh theo cong thire “ky” (17), (18);

> Hé sb "ky” xem xét sy anh hudng cla dwong
kinh théi thudc nd “dy’ ¢6 thé xac dinh theo cdng
thire (19);

> Hé sb “ki" xét t&i sw anh hwéng cla chiéu
sau 16 khoan. Hé sb “kim” pha| xac dinh tir két qua
nd thr nghiém trén thuc té. So bd co thé tham
khao két qua nghién clru xac dinh hé sb “k," theo
cdng thire nhw sau [10];

klm =0,61258636x e)(U ,042486855x1,, ) (f)(ﬂ 18231178) (36)

Tai day i, - Chiéu sau 16 khoan, m; f - Hé sb kién
cO cla dat da theo Bang phan loai cla
Protodiaconov M.M..

2.4. Xay dwng cong thwc thwe nghiém xdc
dinh g:a tri “lweong thuoc né don vi” “q” c6 thé
xét dén t6i da nhirng yéu té anh hwong

Sau khi két hap md hlnh héi quy (35) véi cac hé
s6, biéu thive thé hién cac yéu td anh huéng khac da
de xuét, ching t6i tim ra cac cong thire thire nghiém
téng quat xac dinh “lrong thudc nd don vi"'q™

(37)

sb xét toi sy anh hwéng cla chidu sau 16 khoan co
thé sw dung so bod cong thirc (36) kin - H& s6 xét
dén kha nang lam viéc cla thubc nd dang st dung;
kdt - Hé sO xét den dwong kinh “dy” cua thoi thubc
nd; km - Hé sé anh hwéng cla sb lwong mat
thoang cla gwong dao; k.+=1,0 khi ton tai mot mat
thoang; km=0,6+0,72 khi ton tai hai mat thoang.
Coéng thurc thuc nghiém (37) chi tiét xac dinh

“lwgng thude nd don vi” “q” co dang:

{[al Xﬁ) ><(e (a,P,,) X(e)(aaxsm)]xk X[ 3.l } [35 ><(e,)(a.;>d.k) x(f){a,)]x{j_z}kat}’ kg/m?'. (38)
ot

VS

'Ea| day: - Chiéu sau 16 khoan, m; as=0,612586;

- 0 042487 a7=0,182312; dy - Bwong kinh thai
v i |

oc no
3. Két luan

y Baibao da nghién cuu hoan thién phwong phap
xac dinh ' wong thuéc nd don vi" “q” trén co so’ de
xuat mé hinh hoi quy phu thudc vao mét sb yéu tb
(bién sd) anh hwong chd yeu Tuy nhién, cac cong

thrc thye nghiém dé xuat van chuwa xét dén mot sO

yeu t6 anh hwdng khac (mat dé cua thudc nd;
chiéu dai nit min (bua min);...). Vi vay, cac céng
thire thwe nghiém trén day van phai tiép tuc xem
xét dé hoan thién trong twong lai.d
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SUMMARY

This paper analyzed the profiles,

| parameters and mechanical performances of
| the components on bolts structure and |
| should be compa’ubie to guarantee bolts
| structure laying in good stress state. Resin |

| capsules shouldbe compatible with the rebar f i

and borehole to guarantee a better cohesive
performance between the interfaces of bolt-
resin and resin-rock.
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