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When it comes to blasting in soil, in general, and blasting in clay medium
under water, in particular, typical parameters for destruction effect of
explosion known as splashed funnel based on water depth, the depth of
buried explosives in clay medium and the explosive mass. This relation is
multidimensional and multivariable. Using traditional integation
addressing empirical data still has limits in presenting a general law in
entire domain relating to such relation. Therefore, based on the empirical
results collected from the previuos study, this paper will concentrate to
make a machine learning algorithm building a regression model, finding
the general empirical law about the dependence relation of the radius of
splashed funnel in clay medium under water, based on splashed funnel
and the water depth, the depth of buried explosives in clay medium and
the radius of explosives charges. The efficiency of the model will be
evaluated with correlation coefficent R? between the calculated values of
funnels and its real values in experiments. Consequently, the model
reached high accuracies which can be applicable in the reality.
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Nghién ctru xac dinh quy luit thwc nghiém vé sw bién doi cta
ban kinh phéu né vang trong moi tredng dat sét dwdi nwdce theo
phwong phap hoéi qui da bién
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Tir khéa:

Hbi quy da bién,

Mai truong sét,

N6 dwéi nuwérc,

Phéu né vang,

Quy luat thuc nghiém.

Khiné trong moi trwo'ng dat da noi chung va trong moi tru’ong ddt sét dwdi
nwérc néi riéng, thong S0 ' ddc trung cho tdc dung phd hiy n6 ' la sw phu thudc
cua bdn kinh pheu né vang vao chiéu sdu nudr, chiéu sdu chon lwong né
trong moi trwong ddt sét va khéi luong thudc né. Moi lién hé nay la da chiéu
va da bién. Viéc str dung céng cu gidi tich truyén théng khi xi ly cdc so liéu
thi nghiém con han ché dwa mét qui ludt toéng qudt trong toan mién vé méi
lién hé trén. Trén co sé két qud thuc nghi_ém nh(_in du’o’c tir nghién ctvu truorc,
bai bdo nay sé tap trung phdt trién mot thudt todn  mdy hoc d‘e’xay dung mét
mé hinh hoi quy, tim kiém qu ludt thurc nghlem tong qudat vé méi lién hé phu
thudc ctia ban kinh phéu né vang trong moi trLrong ddt sét dwdi nwée phu
thudc vao bdn kinh pheu né vang chiéu sdu nworc, chiéu sdu choén Iu'o'ng né
trong moi truong ddt sét va bdn kinh lwong né. Hiéu qua ctua mé hinh sé
dwoc ddnh gid thong qua hé s6 turong quan R? glwa gid tri ctia phéu thu dworc
sau khi tinh todn qua mé hinh va gid tri thuc té trong thi nghiém. Két qud so
sdnh cho thdy mé hinh c6 do chinh xdc cao, c6 thé dp dung vao thuc té.

© 2020 Trwong Dai hoc M6 - Bia chit. T4t ca cic quyén dwoc bdo dam.

1. Patvan dé

chiéu n6 méi chi giai quyét cc nhiém vu né trén
can. Hé théng tinh todn no pha dat da dudi nwéc

Trong thé ky XXI thé gi¢i hudng téi khai thac
tiém nidng cda bién, phuc vu muc dich khai thac
khoang san va xay dung cac cong trinh dwéi nwérc.
Khi thuc hién cac cong viéc nay, thong thwong phai
str dung nang lwgng n6 dé dao siu day bién, pha da
dwdi nwére. Tuy nhién, hién nay trong linh vire cong
tac nd, hé thong ly thuyét chung va tinh todn ho
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m&i chi yéu theo hwdng ké thira phwong phap nd
trén can, chwa c6 phwong phap tinh toan cac thong
s0 nd, thong s6 pha hiy né phu thudc vao ca chiéu
sdu nuwdc (Belin, Dam Trong Thang, 2006; Dam
Trong Thang, 2006; Dam Trong Thang va nnk,
2019; Galkin va nnk,, 1987; Novikov va nnk., 1984;
Gorodinov, 1993; Tavrivov, 1949). Chinh vi ly do
trén viéc nghién ctru qui luét thuc nghiém vé sy
phu thudc ctia ban kinh phéu né vao chiéu sau chon
lwong né, chiéu sdu nwdce va ban kinh lwgng né 1a
mot hudng di 6 tinh cAp thiét, c6 y nghia khoa hoc
va thuec tién.
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Viéc thiét 14p cic qui luit thyc nghiém vé cac
moi lién hé gitra cic thong s6 & mirc da chiéu da
bién rit kho gidi quyét bang phwong phap héi qui
truyén thong. Hién nay, nhitng thanh twu nghién
ctru trong linh vuece tri tué nhan tao dang dwoc ap
dung rit thanh c6ng vao nhiéu nganh khoa hoc va
ky thuat. Trong d6, may hoc va hoc sau la mét
hwéng tiép cin rat hiéu qua xét riéng vé linh vuc
khoahoc dirliéu. Chinh vi vay, bai bao nay tap trung
phat trién mét thuit todn may hoc dé xay dung mét
md hinh héi quy nham tim kiém quy luat phu thudc
ctia ban kinh phéu phé hiy viang vao chiéu siu chon
lwong nd trong dat sét, chiéu sdu nuwée va ban kinh
lwgng no.

2. M6 ta ndi dung, két qua nghién ciru thuc
nghiém

2.1. M6 td ndi dung thi nghiém

Sor @6 chung cda thiét bi m6 hinh dwgc thé hién
trén Hinh 1. Cac vu n6 md hinh dwoc thuc hién
trong cac bé kim loai dwong kinh 0,7 m, chiéu cao
0,9 m, dwgc d6 diay nudc ngot dén bé mat nuwdc
dam bao do siu theo yéu cau. Cac lwong nd tip
trung dwoc str dung bang thudc né Ten, véi khoi
lwong twong dwong thuc nd TNT (hodc Amonit sd
6JV) 0,5 g dwgc nhoi trong vé nhom. Ban kinh
lwong né twong Gng 5 mm. Vit liéu st dung trong
mo hinh no6 1a dt sét ¢6 chiéu day 0,5 m (Hinh 1).
Trong lwong thé tich cta dit sét & trang thai bao
hoanwécla 1,768 kg/m3, toc dd séng Am lan truyén
trong dit sétla 1768 m/s. Kich nd cac lwong né mo

OF & "
OF = L

hinh bang phwong phép dién véi kip né siéu nhé tir
azotua chi, dwoc lap bén trong vo lwgng nd.

Chiéu siu tuyét doi cua nwéc trong cic thi
nghiém dwoc dao dong 0+120 mm hodc dén 350
mm, chiéu siu 1&p nwédc biéu thi twong déi so voi
ban kinh Iwgng né twong g la 0+24 mm hodc dén
70 mm. Chiéu siu tuyét d6i chén lwong noé tip
trung trong dat sét dwoc dao dong 0+55 mm, chiéu
sau dat thudc biéu thi twong déi so véi ban kinh
lwong né twong ng la 0+11 mm. Dang chung cua
phéu né ving va viing nén khi né cac lwong né tap
trung véi sw dao dong cia chiéu sau nuwée va chiéu
sau chén lwong no trong dat sét tir tri s6 nhé dén tri
s0 16m dugc mo ta trong Hinh 2.

2.2. Lwa chon cdc théng sé dong dang dé thiét
lap qui ludt thwe nghiém

DE thiét 1ap sw phu thudc ctia ban kinh phéu né
Rg dua trén cac tham s6 chiéu siu chon lwong no
trong dat sét W, chiéu sdu muc nwédce h va ban kinh
lwong nd r, str dung nguyén tic ddng dang dé duwa
vao cac thong sé dong dang vo thir nguyén sau
(Dam Trong Thang, 2006; Baum va nnk, 1975;
Sedop, 1954):

- Chiéu sau dat thudc twong ddi cia lwong no tip
trung 1a ti s6 gitra chiéu su chdn thudc trong méi
trwomg dat sét W va ban kinh lwong né r: W =
W /r;

- Chiéu sdu muc nwéc twong ddi 1a ti s6 gitra
chiéu sau murc nwéc va ban kinh lwong né r: h

h/r;

Y Y Y Y Y Y

(b)

Hinh 1. So d6 chung ctia thiét bi trong mé hinh héa cdc vu né, cdc lwong nd tdp trung trong ddt sét dudi
nuwéc (a); dnh chup két qud sau né (b). (1- bé mdt nén dat; 2- bé kim loai; 3- ddt sét; 4- bé mdt nwéc; 5- mirc
twong dwong ctiia bé mdt tw do khi thay thé nwéc vé ddt sét; 6- lwong nd).
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- Ban kinh miéng phéu ving twong dai 1a ti s§
gitta ban kinh phéu né ving R va ban kinh lwong
nér:Rgy = Rg /7.

Hinh 2. Dang chung ctia phéu nd ving va viing nén
khi né trong ddt sét ngdp nwéc bdng cdc lwong né
tdp trung. (1- lwong nd chdn trong ddt sét; 2- bé
mqdt ddt tw nhién; 3- phéu hodc viing nén).

2.3. Két quad nghién ciru thwc nghiém

Cac s6 liéu thuc nghiém nhan dwoc da dwoc
cac tac gid Pam Trong Thang va nnk. (2019) phan
tich va thiét 1ap cac quy luat thue nghiém nhw sau:
* Khi chiéu sdu ddt thudc trong ddt sét W/r=1:

Rp h\? h
— = —0,0187 (—) +0,1641 (—) + 14,51 1
T r T (1)
R?2=0,9542,tai 0 < h/r < 24
Re — Bon ~ 72, A= +3%;

r r (2)
tai24 < h/r < 60

* Khi chiéu sdu ddt thudc trong ddt sét W/r=3:

R h
5 — 14,086.e 7%

r
R2=0,9821; tai0 < h/r < 24
Rp _ Rgn _ 7

(3)

ror 4)
A= +14%; tai24 < h/r < 60

* Khi chiéu sdu ddt thudc trong ddt sét W/r = 7:

h
R — n
TB =12,11.e 90267,

(5)
R2 = 0,9398; tai0 < h/r < 24;
Rp  Rpp _
T = oo (6)

A= +3%; tai 24 < h/r < 60;
* Khi chiéu sdu ddt thudc trong ddt sét W/r = 11:

Rp -0,092™

—= 10,924.¢e r; (7)
R?=0,8869; tai 0 < h/r < 24,

Trong dé: Rz- ban kinh phéu né vang, Ry, - Ban

kinh phéu nd vang twong (mg dat & tri s6 bao hoa,

h - chiéu siu nwdrc, r - ban kin lwong no, R%: hé s6
twong quan, A - Po chénh léch gia tri cia dir liéu
thuc nghiém ban kinh phéu né viang xung quanh gia
tri bao hoa.

Phén tich hé thong Iy thuyét tic dung co hoc no
trong méi treong dat da cho phép dwa ra nhin xét
sau (Gankin va nnk, 1987; Baum va nnk, 1975;
Pokropski va nnk., 1957; Cedov, 1954; Kriukov,
1985; Gorodinov, 1993; Kutuzov va nnk., 1970;
Josef Henrych, 1979): cong thirc thuc nghiém (7)
rat ra tir mire chiéu su dat thudc trong dat sét W/r
=11 da dan dat dén trang thai bo hoa, térc mién né
ngam. Do d6, c6 thé tién hanh dinh hwéng mé hinh
bang cach b6 sung thém cac mau cho cac mirc dit
thudc W/r=15,19,...ma van st dung cac cong thirc
bao hoa tir mirc dat thuéc W/r = 11. Xét & tinh qui
ludt tAc dung pha hiy no, thi viéc bo sung bo sé liéu
nay hoan toan ding dan.

C6 nghia la khi chiéu siu dat thuéc trong dat sét
W/r> 11 thitaco:

Rp
-

Tir cong thirc (1)+(7), c6 thé nhan thdy rang khi
W/r tang thi gi¢i han bao hoa sé dang tai ngwdng
h/r gidm dan vé 0. Tirc la dén mét ngwdng W/r nao
d6 thi véi mirc nwdc bang khong, qua trinh né
lwong no sé chuyén thanh né ngdm va viéc hinh
thanh phéu sé& khong xay ra. Do thi nghiém chua
xac dinh ngwdomg W/r nay nén cong thirc (8) sé
mang tinh chat dinh hwéng mé hinh (dong nghia
véi viéc dinh hwéng thyc hién thi nghiém).

St dung cac cong thirc thuc nghiém trén cho cac
khoang h/r tir 0 dén 60, W/r = 1; 3; 7; 11; 15; 19,
két qua dwoc thé hién bang hinh vé biéu dién
trwong div liéu trong khong gian 3 chiéu va dwoc
trinh bay trong phén 3 ctia bai bao.

= Rﬂ = 0 tai h/r > 24; ®)

3.Phin tich va thiét1ap mo hinh héi quy da bién

3.1. Co’ sé todn hoc

Hoi quy 1a mot phwong phap thong ké phan tich
moi quan hé gitra bién phu thudc y véi mot hay
nhiéu dic trung x. Nhw vy, bai bdo sé xay dung
mot ham gia thiét hg(, la mdt ham theo x; véi cac
hé s6 la cac tham s6 wéc lwong 6. Ham mit mat
dworc st dung 1a sai s6 binh quian phwong (MSE),
cac tham s wéc lwong 6; dwgc cAp nhat sau moi
vong 13p (epoch) st dung toan bd bé dit liéu huan
luyén thong qua ky thuit “xudng doc” (gradient
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descent). Van dé “qua muc” (overfitiing) ciia mo
hinh dwoc xir ly bang hoi quy ridge théng qua siéu
tham s6 4. Mdi dic trung clia dit liéu trwdc khi duoc
dwa vao huin luyén phai trai qua qua trinh chinh
quy hoa (standardisation) thong qua ky vong y; va
dd léch chuin o; cia mbi dic trung (Vu Huu Tiep,
2018; Andrew, 2011).

B0 s6 liéu dwoc chia thanh 3 phan, phan 113 bd
hun luyén dung dé t6i wu cac tham s6 6, phan 2 1a
bd xac thuwe chéo dé tim mé hinh véi cic siéu tham
sO (hyper parameters) diéu chinh mc d6 phu hop
ctia ham gia thiét, phan 3 1a bd kiém tra d€ danh gia
hiéu suit ciia mé hinh tim dwgc. Mirc d6 hiéu qua
cia mé hinh sé dwoc danh gid qua hé so twong
quan Rz,

3.2. Ldp mé hinh dw dodn bdn kinh phéu né
vdng twong déi Rg

M6 hinh dwoc xay dung védi ngdn ngir 1ap trinh
Python 3.7 theo ban phan phdi mién phi va ngudn
md& Anaconda 3.

Cac kich thwéc phéu né chi phu thudc vao W va
h twong (g véi chi 2 chidu dit liéu nén c6 thé hién
thi trwong dit liéu trong khdng gian 3 chiéu véi cac
trucx, y, z twong trng véi W, h va Ry (chidu sau dit
thudc qui doi, chiéu sdu nwdc qui ddi va ban kinh
miéng phéu qui d6i) nhw sau:

Gi str sw phu thudc ctia R vao cac thong sé thi
nghiém la khong qua phirc tap, d6ng nghia vi cac
gia tri ctia cac bién W va h1a doc 1ap véi nhau.

Mot ham gia thiét dw doan sw phu thudc cia R

16
14
12
10
Rb/r 8

oN & O

Wir 15

twong irng véi bic n cla cac bién ¢6 dang nhw sau:
— h w n\? w2
RB - 90+91.;+92.7+03.(;) + 94_. (7) +

d da
ot Oy (g) +0,,. (?)
Trong do: d - s6 bac twong &ng véi do phike tap

ctia mo hinh; R - ban kinh miéng phéu né qui déi;
0; - cac tham s6 worc lwong,
Dwéi dang ma trén, cé thé viét lai nhw sau:

{Rp} = [X].{6} (10)

)

Trong dé:

-0 (- 1]

[X] - ma trAn m X n gdbm cac thanh phén la cic
véc to cot; m 1a s6 mau huin luyén; n = 2d+1 - s8
dac trung ctia mé hinh; d - s6 bac ctia mé hinh; {6}
lavéctocotn x 1;{Rg} - vécto cotm X 1.

Cu thé nhu cong thie (12).

Trong do: (1), (2),..., (i), .., (m)1a thir tw chia mau
trong bd s6 (i = 1+m); s6 bac mé hinh j = 1+d.

Vi b s6 liéu tir cac cong thirc thue nghiém cé
tong cong 316 mau, bd huin luyén dwgc chon la
190 mAu, bd xac thuc chéo va bd kiém tra l1a 63
mAu/bd. DE ddm bido mo hinh xay dung duwoc
khach quan thi ty 1& chia mau cho tirng bd s6 liéu
trén sé& dwoc chon ngau nhién.

Chon s6 bic ciia m6 hinh d = 4, tién hanh tinh
toan sai sO trén ca 2 bd huin luyén va xac thirc chéo
vGi A tang dan, tham s6 A dwoc lwa chon sao cho sai
sO cta ca hai bo huln luyén va xac thuc chéo déu
nho nhat, véi d = 4, A = 0.01 13 phu hop. Két qua
dwoc biéu thi & Hinh 4.

x  bd huan luyén
bé xac thuc chéo
bd kiém tra

19 60

Hinh 3. Di¥ liéu da xit Iy tir céng thitc thuc nghiém (1+8) giita Rg va W, h.
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= =
Wy u;a
& e

1

w6 (W) (") )
| T/ (m) T/ (m) r/(m) r/(m)
17.5 4 _— hl:lén luyén )
xac thuc chéo
15.0 A
12.5 A (a)
w0 10.0 1
@
E
7.5 1
5.0 A
2.5
0.0 A o
ll) 25 5‘0 7‘5 ].CIDO ].2‘5 lf‘)[) ].7‘5

Sai so

56 mau huin luyén
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-0, @,
e (%)m O

m® () ( 0\
r)(Z) (T?(Z) [ 01 |
N W d x { 92] } (12)
: : keZdJ (2d+1)x1
®, ©),
T/ m) T2« 2a+1)
0.66 —— Huan luyén
Xac thuc chéo
0.65 1
(b)

0.64

0.63

0.62

0.61 -

0.60 -

T T T T
0.04 0.06 0.08 0.10

lamda

T T
0.00 0.02

Hinh 4. Twong quan sai s6 gitta by hudn luyén va bg xdc thuc chéo bdc 4 theo s6 mdu hudn luyén (a) va
theo A (b) khi Idp mé hinh Ry

Vi mo hinh dworc hoc truc tiép tir bd huan luyén
nén sai sé & bd nay luon thap, két qua 1a dwong mau
xanh trén Hinh 4a. M6t bd cac tham s6 wéc lwong
dwoc tinh va hiéu chinh din véi tirng 1an ting s6
mau huin luyén, véi mdi Ian hiéu chinh sé dworc st
dung vao dé tinh sai s6 v&i bd xac thue chéo, két qua
la dwomg mau cam trén Hinh 4. P§ chum cua 2
duwong cang 16m thé hién mic do khai quat cia mé
hinh cang 16m; mic tiém cin cda hai dwong cang vé
0 thé hién mirc d6 phu hgp ctia moé hinh cang cao.

Vi két qua la dd chum va mukc tiém can 0 déu
16m, chitng minh mo hinh t6t. Tiép tuc st dung mo
hinh nay dé tién hanh dw doan toan bd cac gia tri
clia Ry, roi xay dung mot trueong bé mat biéu thi quy
ludt cia Ry v6i cac bién trong khong gian 3 chiéu.
Panh gia hiéu qua cia mo hinh dya trén hé so

twong quan R? co:
L —\2
=1\ r T
RP=1-———~+

B D ——\?
m ( B _RB>
=1\ r T

(13)

®

Trong do: R% - gia tri ban kinh miéng phéu nd
quy doi thuc té & Ian né thix i trong bd kiém tra; RTB
- gid tri ban kinh miéng phéu né quy déi trung binh

®
trén thuc té ctia bo kiém tra; R% - gia tri ban kinh
miéng phéu né quy ddi dw doan dwgc tir mo hinh &
IAn né thiri; m 13 tdng s6 mAau thuc té.

Két qua c6 R? = 0.934.

Tuy nhién truc quan cé thé thiy rang, trong
khodng W > 11 va 0 < h < 24, quy luat khong
phu hop. Nguyén nhan 1a do chwa cé dit liéu tai
viing bao hoa tuyét d6i trng véi tir mot gia tri W tré
di, n6 om xay ra ngay tai h = 0. Trong nghién ctru
trwdrc cla cac tac gia (Dam Trong Thang va nnk,
nam 2019), mirc tuyét doi nay dwoc chi ra & tai
W = 28, ditliéu m&i nhw sau (Hinh 6).

Két qua trén do thi Hinh 6 cho thay A = 0 la phu
hop, bé mit biéu thi quy luat Rz nhw Hinh 7.

B0 s6 liéu méi c6 tdng cong 377 mau, bd huin
luyén dwoc chon 1a 227 mau, bd xac thue chéo va
bd kiém tra 1a 75 mau/bd. Tiép tuc sir dung md
hinh c6 d = 4, bién doc lap cho bd sd dinh hwéng
mé&i duoc (Hinh 7).
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b6 huan luyén
bd xac thuc chéo
bd kiém tra

bé mat phu hop

® o X

15.0
12.5
10.0

Rb/r 7.5
5.0
2.5
0.0

Hinh 5. Biéu dién mé hinh R bang mét bé mdt pht hop.

x  bd huan luyén
xa’&g | +« b0 xac thuc chéo
Fe S
k4

» bod kiém tra

o7 ARl
16 L1 -2 *{
14 |1 g ‘fxf

Hinh 6. Div liéu da xit Iy tir céng thikc thuc nghiém (1)-( 8) gitta Rg va W, h sau khi duroc dinh hwéng
bang dir liéu mdi.

—— huan luyén
10 1 —— xac thuc chéo
1.10 -
8
1.05
6 (a) o
7 100
o
w
44
0.95 4
2 -
0.90 4
j_,_,-r —— Huén luyén
04 —— Xac thuc chéo
T
0

: T : T T ; T . T .
50 100 150 200 0.00 0.02 0.04 0.06 0.08 0.10
56 mau huén luyén lamda

Hinh 7. Twong quan sai s6 gitta by hudn luyén va b xdc thuc chéo bdc 4 theo s6 mau hudn luyén
(a) va theo A (b) theo di¥ liéu dinh hwéng khi Idp mé hinh Rp,.



84

T (13), két qua c6 R? = 0.902. Vi dit liéu mdi,
hé s6 twong quan R? giam, cho thdy quy luit da tré
nén phirc tap hon nén viéc coi cic bién la doc 1ap
khéng con phu hop, méc du twong quan sai s6 cho
thay day van 12 mot mo hinh t8t, tuy nhién quy luat
khong phu hop. Ham gia thiét sé dwoc thay déi dé
bao gdbm t4t ca cac t6 hop ctia W va h, ham c6 dang
nhuw sau:
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h
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VOiT = [(Z4d) +1] + [(Z4d) + 1 +d]
V6i cac tham s6 nhw cong thic (9), (14) viét
duéi dang ma tran:
{Rg} = [X].{6} (15)
Trong dé:

= {3 (- {gd}" 7
& - 6]

[X] 1a ma trAn m X n gébm cac thanh phén la cic

véc to cOt viii= 1+d, j = 0+i; n la s6 déc trung ctia
mo hinh:

(16)

_{ n1:3,d=1
n= nd=nd_1+d+a,d22

(17)

Cac tham s6 khac nhw da dworc giai thich trong
cong thirc (10). Cu thé nhw cong thic (18). Cac gia
tri (1), (2), ..., (0),... (m) 12 th& tw clia mau trong b
s0 (i=1+m); s6 bic md hinh j = 1+d.
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Hinh 8. Biéu dién mé hinh Ry bang mot bé mt phil hop itng véi diF liéu dinh hwéng.
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St dung mé hinh c6 bic d = 4, bién t6 hop cho
b s6 dinh hwédng, két qua trén Hinh 9 cho thay A=
0,01 1a pht hop. Ttr (13), két qua c6 R? = 0,929. Bé
mat biéu thi quy ludt R ; nhw Hinh 10 va dang ham
gia thiét dwoc thé hién & Bang 1.

Cong thirc thyc nghiém quy ludt ban kinh miéng
phéu nd ving ritra tir Bang 1 nhu sau:
-5.38(*—11.38)

2 =428 + saz(m22)

) 9.16 +
-21.48((%¥) -1.26x10°
2.26x10
Twong dwong véi:
Rp
— =428+
r
h d—-=1 w d+=1
14 91{[(7) () ~Hf (20)
z ld=1+4
O'.

j=1 J

Trong dé: j = 1+14 twong Urng trong Bang 1; 6; -
cac tham s6 wéc lwong tir Bang 1; y; - ky vong hay
gia tri trung binh ctia dic trung x; trong bd huin
luyén:
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0; - phwong sai hay do 1éch chuén ctia dac trung
x; trong b huén luyén:

1 0 2
= (Y - ) (22)

x; gom 14 dic trung theo thi tw tir tri qua phai
theo Bang 1 (h, W ... W*); d - s6 mil cho céc dic
trung x;, khi d = 1+4, Ian lwot cac s6 hang trong dau
[ ] trong (18) sé bao ham toan b6 14 dic trung x;
theo Bang 1; m - tong s6 mau huin luyén trong bd
huan luyén; (i) - thanh phan thit i trong bd mau
huan luyén.

Biéu dién b& mit phu hop va twong quan sai s§
cho thay diy la mét mo hinh tét véi do chinh xac
cao, phan dnh ding quy luit né.

Tir két qua thiy rang ham gia thiét xay dung
dwoc tir di liéu thi nghiém dé phan anh sy phu
thudc ctia ban kinh miéng phéu né Ry vao cac bién
W va h c6 @0 chinh xac cao, tir hinh minh hoa mot
bé mat dwoc 1ap ra tir mo hinh, hoan toan c6 thé st
dung dé dw doan ban kinh miéng phéu né Ry tir
moi gi4 tri khac nhau ciia W va h trong khoang
pham vi di¥ liéu thi nghiém. Tuy nhién, mé hinh lap
ra dwoc hoc tir nhitng dit liéu nén dy doan ndi suy

O']-:

= % ym, Xj(i) (21) sé tot hon ngoai suy, d‘(“.)flg thoi trong thi nghi¢m
can thuc hién tim kiém bién bao hoa dé dinh hwéng
md hinh dw doan ding quy luét.
—— huan luyén —— Hudn luyén
xac thuc chéo Xac ‘WV,'
ol 065 | (b)
(a)
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Hinh 9. Twong quan sai s6 gitka bd hudn luyén va by xdc thwe chéo véi mé hinh t6 hop bdc 4
theo s6 mdu hudn luyén (a) va theo A (b) theo di¥ liéu dinh hwéng khi Idp mé hinh Rp.

Bdng 1. Dang ham gid thiét dwoc thé hién trong nghién ctru nay.

o 6o 01 62 03 04 Os Os 07

4 4.28 -5.42 -5.38 -2.64 2.31 -16.01 12.91 3.12
X 1 h w h? h.W w? h3 h?. W
Uj - 3.20E+01 | 1.18E+01 1.32E+03 3.93E+02 2.22E+02 5.97E+04 | 1.62E+04
0j - 1.70E+01 | 9.16E+00 1.07E+03 3.82E+02 2.78E+02 6.17E+04 | 1.94E+04
0 O3 69 O10 611 012 013 014 -

/ -6.15 37.54 -7.40 -0.34 -4.37 8.23 -21.48 -
X | h.W? w? h* h3. W h?. W? h.W3 w* -
W |7.31E+03| 5.05E+03 | 2.87E+06 | 7.35E+05 3.00E+05 1.62E+05 1.26E+05 -
o; |1.02E+04 | 7.97E+03 | 3.51E+06 1.03E+06 | 4.90E+05 | 2.84E+05 2.26E+05 -
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x  bd huan luyén
bé xac thuc chéo
bo kiém tra

—— bé mat phu hop
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Hinh 10. Biéu dién qui ludt phu thudc ctia bdn kinh phéu né ving twong déi Ry vao chiéu sdu ddt thuéc
né twong doi W va chiéu sdu nwéc twong déi h biéu dién & cong thirc (18).

4. Nhan xét, danh gia

Tl cac d6 thi thé hién truc quan quan hé cia
kich thudc phéu nd vang sau né véi cac dai lwong
chiéu sau twong ddi, thdy rang két qua c6 do chinh
xac cao co thé st dung dé dw doan. Tuy nhién, dé
dat dwoc do chinh xac trén thi do phirc tap trong
nhirng ham gia thiét 1a rat1om, két qua la tao ra mot
ham c6 rat nhiéu tham so.

Phwong phap hoi quy véi dang ham gia thiét
dworc dinh truede chwa hiéu qua khi thé hién nhitng
quy ludt c6 do phirc tap 16m, c6 tinh phi tuyén cao.
Vé&i nhitng quy luat phire tap nhw vay, cé6 mot
phwong phap rit hiéu qua 1a 14p mé hinh st dung
mang no ron nhan tao v&i nhiéu 16p 4n, cac ham
kich hoat dwoc 4p dung trong mdi lép 4n c6 thé giai
quyét duoc nhirng quy luat phi tuyén vo cling phic
tap.

Phan tich d3c tinh phu thudc ctia ban kinh phéu
nd vang vao chiéu siu nuwéc va chiéu siu chon
lwong né trong dat sét, dwoc thé hién trong cong
thirc (18) va Hinh 10 cho phép rut ra cac nhan xét
sau:

- O viing gia tri ctia cp thoéng s6 chidu sau dit
thudc va chiéu sdu nwéc nho (gin ding trong ving
W/r <11 va h/r < (26+30)), khi ting mot hoac ca
hai théng s6 thi ban kinh phéu né viang giam va
nguoc lai. Ngoai ving nay néu tiép tuc ting mét
hodc ca hai théng s6 chiéu siu dat thudc va chiéu
sau nwéc thi ban kinh phéu né ving dat trang thai
b3o hoa. C4c tri s6 bao hoa gan nhw bang nhau &
moi mirc chiéu sau chon lwong né trong dat sét;

- O viing gia tri clia cp thong s6 chibu sau dit
thudc va chiéu sdu nwéc 16n (gan dung trong ving
W/r>11vah/r>(0+30)), khi tang mot hoac ca hai

thong s6 thi ban kinh phéu né ving bang khong.
Hién twong nd ngdm bat dau xuat hién.

5.Két luin

Ban kinh phéu né ving phu thudc vao ba thong
sO chiéu siu dat thudc trong méi treong dat sét,
chiéu siu nwdc va ban kinh lwong nd. Qui luit
chung ban kinh phéu né viang dwéi nwéc phu thudc
dong bién véi ban kinh lwong n6é va phu thudc
nghich bién v&i chiéu sdu chon lwgng né trong moi
trueong sét va chiéu siu nwéc, khi né trong viing c6
hinh thanh phéu né ving. Khi né trong viing bio
hoa hodc né ngdm, twong &ng véi nd & do sau 1om
thi ban kinh phéu né ving 1a hing s6 khong phu
thudc vao chiéu sau chon lwong n6 hoic chiéu sau
nuwoc.

Mo hinh hoéi qui dwoc xay dung tir nhitng thuét
toan may hoc da hoc tir nhirng dit liéu dé tao nén
mot mo hinh gia thiét miéu ta twong doi chinh xac
quy luat phu thudc ctia ban kinh phéu né vang vao
chiéu siu dat thuéc trong dat sét, chiéu sdu nuée va
ban kinh Iwong nd. Tuy nhién dé€ nhin dwoc qui
luat hoi qui phu hop véi qui luit tic dung no, thi
ngoai viéc can mot bo sé liéu day du, chinh xac, con
can c6 s bo sung dinh hwéng bo s6 liéu thi cap la
rat can thiét d€ viéc tim ra quy luit dwoc khach
quan va ding véi thuec té. Qui ludt tim ra c6 wu diém
lamot ham lién tuc da bién so véi phwong phap giai
tich truyén thong.

Pong gop cua cac tac gia

TAac gid Pam Trong Thing hinh thanh y twdng,
ndi dung va hoan thanh ban thao cudi ctia baido; tac
gia Vi Tung LAm thu thap s6 liéu, doc ban thao
trung gian.



Dam Trong Thdng va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 61 (5), 77 - 87 87

Tai liéu tham khao

Belin, V. A, Dam Trong Thang, (2006). Empirical
study of splashing explosives charges which
put on the bottom of water, for digging canals
and ditches under water, General scientific
journal No 11, Moscow, May 2006. (Translated
from Russian).

Dam Trong Thang, (2006). Studying on
reasonable parameters of splashing explosives
charges for building construction under water
in Vietnam. Doctoral thesis - MGGU 2006.
(Translated from Russian).

Dam Trong Thang, Belin V. A, Nguyen Thanh
Dong, (2019). Empirical study of formation
process of splashed funnel and the smoldered
blasting effect when blasting the concentrated
explosives charges under water. UDK622.235
-Science and technology journal of “Blasting
Works”, No 122/79, IPKON RAN publisher,
Moscow 2019. (Translated from Russian).

Galkin, V. V. Gilmanov, R. A, Drogoveyco I. Z,
(1987). Blasting works wunder water.
Underground publisher, Moscow. (Translated
from Russian).

Baum, F. A, Staniukovic, K. P., Sekhter, B.1,, (1975).
Physics of explosion. Puplisher of National
math and physics, Moscow. (Translated from
Russian).

Vlaxov, O. E., (1975). Theoretical basis of
explosion effects. VIA publisher, Moscow.
(Translated from Russian).

Pokrovskii, G. I, Phedorov, I. S, (1957). The
impact of shock and deformation in the
environment. Publisher ~ of  National
construction, Moscow, 1957. (Translated from
Russian).

Sedov, L., (1945). Similarity method and

dimensionality in mechanics. GITL publisher,
Moscow. (Translated from Russian).

Romaxov, A. N, (1980). Argumentation of the
effects of large underground explosions.
Underground publisher, Moscow, (Translated
from Russian).

Criukov, G. M,, (1985). Physics and the demolition
of explosion. MGI publisher, Moscow, 1985.
(Translated from Russian).

Kutuzov, B. N, (1990). Empirical works for
subject “Demolishing the ground with
explosions”.  MGI  publisher, = Moscow.
(Translated from Russian).

Novikov, V. D., Luchko, I. A, Iurich, I. I, Gliaskii, G.
I. A, (1984). Argumentating formation process
of blasting funnel under water. Kiev publisher.
(Translated from Russian.

Gorodinov, L. V., (1993). Studying on mechanical
effects of external explosives charges in
submerged rock and soil. Brief doctoral thesis,
Novosibirisk. (Translated from Russian).

Kutuzov, B. N., Ruptsov, V. K, (1970). Physics of
demolishing the ground with explosions.
Chapter 1, MGI publisher, Moscow. (Translated
from Russian).

Tavrivov, V. M,, (1949). Digging into the seabed
with explosions. Publisher of Minischerva
Rechnovo Pnota CCCP, Moscow. (Translated
from Russian).

Josef Henrych, (1979). The dynamic of explosion
and its use. Academia Prague, 1979.

Vu Huu Tiep, (2018). Basic machine learning.
Publisher of science and technology.
(Translated form Vietnamese).

Andrew Ng, (2011). Machine learning online
course at www.coursera.org, 2011.


http://www.coursera.org/

