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EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

HOI NGH| TOAN QUOC KHOA HOC TRAI BAT
VA TAI NGUYEN VOl PHAT TRIEN BEN VI’NG (ERSD 2022)

Tubi déng vi U=Pb va dic diém dia hoa cta zircon trong da bién chét
nhiét d0 si€u cao thudc phirc h¢ Kannack, dia khoi Kontum, Viét Nam

Bui Thi Sinh Vuong'+*, Yasuhito Osanai?, Nobuhiko Nakano?, Tatsuro Adachi?, Ippei Kitano®
! Vién Han lam Khoa hoc va Céng nghé Viét Nam

2 Pai hoc Kyushu

3 Dai hoc Hokkaido

TOM TAT

Zrn tir hai mau d4 pelit granulit (Grt—Crd-Sil granulit chua Crn—Spl va granulit Grt—Spl Crd) thudc phia
ty phire hé Kannack, dia khéi Kontum, Viét Nam dugc tién hanh phén tich tudi dong vi U-Pb va thanh
phén cac nguyén to dét hiém (REE) bing phuong phap khéi phd plasma (LA-ICP-MS). Két qua phan tich
d3 chi ra rang, mdi quan hé glua vi tri thanh tao, cau truc phéan ddi bén trong, tudi dong vi U-Pb va dic
diém REE cua Zrn di gop phan 1am sang to qua trinh tién hoa bién chét ciia cac da bién chit trong ving
nghién ciru nay. Qua trinh bién chét nhiét do siéu cao (UHT) xay ra trong giai doan Permi—Trias (270-230
Tr.n), trong d6 dinh bién chit duge xac dinh vao khoang 260-250 Tr.n, lién quan dén qua trinh va cham lyc
dia trong dai tao ndi xuyén Viét Nam (Osanai et al., 2004), dugc ghi nhan tir bao thé Zm trong Grt, Zrn
hinh thanh gin symplectit Crd—Spl. Cac hat Zrn nay twong ddi giau cac nguyén té dat hiém nang (HREE).
Giai doan giam 4p xdy ra vao khoang 250 Tr.n trong qua trinh ngudi lanh, thuc déy qud trinh phat trién va
moc chdng Zrn nhd vao sy két tinh tir dung thé hodc sy pha huy ciia khoang vét Grt. Cudi cung giai doan

hydrat ho4 tai

~ 230 Tr.n trong qua trinh trdi 10 18n trén bé mit trai dat, duoc ghi nhan tir cac hat Zrn tiép

xuc trye tiép hay bi kep trong cac khoang vat thir sinh nhu Chl, Ms, déc trung béi sy nghéo kiét HREE.

Tir khéa: phan tich in-situ Zrn, cac nguyén té dit hiém (REE), tudi ddng vi U-Pb, phirc hé Kannack, dia

khdi Kontum.

1. Pit van dé

Dia khéi Kontum, 12 mot phﬁn cua dai tao nui xuyén Viét
Nam (TVOB) (Osanai et al., 2008) (hinh 1), c6 lich sir dia
chit phirc tap, gdm cac loai da bién chat khac nhau tir tuéng
phién luc téi twéng granulit (Osanai et al., 2004). Trong do,
phuc hé Kannack da trai qua diéu kién nhiét do bién chét
cao nhit trong dia khéi Kontum, 1én t6i twéng granulit
UHT, dic trung boi duong cong ap sudt-nhiét d6 (P-T)
thuan chiéu kim ddng hd. Cac nghién ctru trude da chi ra su
phan bd rong rii cta cic da bién chét nhiét do cao (HT)—
UHT giai doan Permi—Trias (~260-230 Tr.n) phd bién trén
toan by phirc hé va sy phan bd 1o rac cua cac da tudi
Ordovic— Silur (~460-430 Tr.n) & phia dong phirc hé
Kannack (Osanai et al., 2004; Nakano et al., 2007). Mac du
lich sir tién hod P— T cta phire h¢ da dugce nghién clru tuong
dbi ki, qua trinh tién hod P—T-thoi gian (P-1-7) con chua
duoc hiéu 15 do thiéu cac thong tin vé moi quan h¢ gitra tudi
bién chét va céc giai doan bién chét. Hiéu o vé lich sir bién
chit cta phtrc hé Kannack s& gop phan lam rd qua trinh tién
hoa kién tao cta dia khéi Kontum trong TVOB ciing nhu
qua trinh phat trién cuia luc dia Chau A (Osanai et al., 2008).
Nghién ciru ndy tip trung phén tich tudi ddng vi U-Pb va
dic diém dja hoa REE cua Zrn trong hai mau pelit granulit

* Tac gia lién hé
Email: buisinhvuongdc@gmail.com
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Hinh 1. (a) Vi tri dia khéi Kontum va (b)su
phén bé ciia cac dé bién chat va magma trong
dia khoi Kontum. Theo United Nations (1990).

Vi tri méu phdan tich thé hién bcing chém tron.
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Nghién ctru, xdy dung mo hinh tri tu¢ nhan tao su dung ANFIS dé
du béao dién tich guong ham sau khi n6 min

Nguyén Chi Thanh*
Trueong Dai hoc Mo - Pia chat

TOM TAT

Dién tich gwong him sau khi nd min 1a mot yéu té rat quan trong trong viéc thi cong cac dudng him
béng phwong phap khoan nd min. Dién tich gwong hdm sau khi né min 13 yéu t6 anh huong khéng nho
dén gia thanh va d6 an toan cua cong trinh ngam trong truong hop sir dung phuong phéap khoan n min dé
thi cong. Do dién tich cua ham sau khi nd min phu thudc vao nhidu thong $6 khac nhau nhu diéu kién dia
chit khu vuc dat hdm, cac thong s vé vu nd, cac thong sb khac cua duong hdm nhu: dién tich mat cét
ngang ctia gwong him thiét ké hinh dang mit ct ngang cta dudong ham, kich thudc cia dién tich mat cit
ngang cua duong ham nén rét kho xac dinh chinh xac dugc gia tri dién tich guong ham sau khi nd min.
Bai b4o nay sir dung sb lidu thu dugc trong qua trinh nd min thue té ham Déo Ca (100 bo sb 1iéu) dé xay
dung mo hinh tinh toan va duy bao dién tich mit ham sau khi né min theo phuong phdp tri tué nhan tao su
dung mang noron thich nghi suy lun m& (ANFIS) khi ké dén tham sb dién tich mat cit ngang guong
ham, chiéu dai 18 khoan, luong thudc nd don vi va chi tiéu chat lvong khéi d4. Két qua so sanh dién tich
bé mit duong ham sau khi nd min bang phuong phap md hinh tri tué¢ nhén tao vdi dién tich thuc té tai
dudng ham Péo Ca cho thiy do chinh xac ciing nhu kha néng Ung dung trf tu¢ nhan tao bing ANFIS
trong tinh toan va dy doan dién tich gwong him sau khi nd min (Gié tri RMSE va R? cho mé hinh ANFIS
duge tinh toan lan luot bing 0,099 va 0,9758 trong tap dit lidu ddo tao. Cac gi tri ndy twong tng 1a 14
0,1211 va 0,9704 trong bd dir liéu thir nghi¢m).

Tir khéa: ANFIS; dudng him; du doan; nd min; phuong phap.

1. Dit vén dé

Trong xay dung cac cong trinh ngdm va dudng ham, hién nay, phuong phap khoan n6 min duoc coi 14
phwong phap van ning dung dé pha v& dat, da tao khoang tréng cong trinh ngdm. D& danh gia hiéu qua
khi sit dung phuong phéap khoan né min pha vo dét, da trong qua trinh thi céng cdc cong trinh ngdm
ngudi ta thuong sit dung mot sb chi tidu, bao gdm: chi tiéu nd qua dién tich (dién tich mat cit ngang cua
cong trinh, chi tiéu n6 thiéu dién tich guong ham, mirc d6 anh huéng khi nd min pha v khoi d4 trén
guwong him dén cac cong trinh 1an cn ... da co nhidu nghién ciru vé cac chi tiéu néu trén. Tuy nhién, hdu
hét cac nghién ciru mdi chi nghién ctru riéng 1é mot trong cac chi tiéu ma chwa c6 nghién ciru nao vé mot
tidu chi tong thé c6 thé danh gia hiéu qua cia phwong phap khoan nd min. Trong bai béo nay sir dung mo
hinh tri tué nhén tao bing mang thich nghi suy ludin mo ANFIS xay dung ciac md hinh dy bdo dién tich
guong, guong ham sau khi nd min v&i do chinh xac cao. Dién tich mat cit ngang cua cong trinh ngam,
guong ham sau khi né min dugc coi 1a tidu chi c6 kha nang danh gia chinh xac hi¢u qua cia phuong phap
khoan nd min khi thi cong cac duong him. Su thira thiéu dién tich mit cat ngang guong him 1 mot trong
nhitng nguyén nhan chinh gay ra cic nguy co mat an toan va phat sinh thém chi phi. Véi viéc du doan
chinh xac dién tich mat cit ngang cua guong him sau khi nd min, khéi luong cong viée thi cong him
bang phuong phap khoan nd phé da s& dugc tinh toan chinh xac, gop phin dy nhanh tién do thi cong
him va tir d6 co thé dleu chinh céc thong sb trong cong tic khoan nd min, néng cao hiu qua st dung
phuong phap khoan nd min trong qué trinh thi cong duong ham. Dién tich mat cit ngang ctia dudng ham
sau khi nd min c¢6 thé bi anh huéng boi nhidu théng sb khac nhau nhu tinh chit khdi da (cudng do nén
don truc UCS, chi s6 danh gia chat luong khdi luong d4 xung quanh dudng him RMR), chi tiéu thude nd
don vi q va chidu dai 18 khoan trung binh L. Céc thong b néu trén, bao gf”)m dac tinh cua khéi dét, da
xung quanh duong ham, dic tinh thudc nd va dic tinh ctia dwong ham rat da dang va c6 mdi quan hé rét
phuc tap. Do d6, rat kho dé sir dung cac phuong phép phan tich hdi quy tuyen tinh nham biéu dién duoc
mdi quan hé nay. Nhung phuwong phéap mé hinh tri tué nhan tao c6 thé giai quyét vin dé noi trén.

* Tac gia lién hé
Email: nguyenthanh.xdctn47@gmail.com; nguyenchithanh@humg.edu.vn
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Nhiéu nghién ciru da sir dung mé hinh hé théng suy ludn md (ANFIS) dé dy doan hién tuong thira tiét
dién, thiéu dién tich mit cit ngang va rung dong mat dat khi thi céng dudong him bing phuong phip
khoan nd min da dugc cong bd, (Mandal va Singh 2008; Iphar, M., 2012; Kim va Moon 2013; Jang va
Topal 2013; Armaghani, D.J va cong su, 2014, 2017; Hasanipanah, M va cong sy, 2016; Nguyén Chi
Thanh va cong sy, 2022). Mot sé nghién ctru khéc ciing di sit dung phuong phap hdi quy tuyén tinh dé du
doan cac hién tuong noi trén (Sobhani J va cong su, 2010; Rodriguez del Aguilaa N.M va cong su, 2011;
Esmaeili, M., va cong sur, 2014; Jang va Topal 2013). Nhin chung, két qua thu dugc tir cdc nghién ctru sir
dung hé théng suy ludn mo (ANFIS) 1a kha quan va c¢6 d6 chinh xac cao. Trong nghién ctru ndy, mot mod
hinh tri tu¢ nhén tao sir dung m6 hinh hé thong suy luan mo (ANFIS) dé x&y dung cdc mo hinh du bao
dién tich mat cit ngang gwong him Déo Ca, Phu Yén, Viét Nam sau khi nd min. Qua dé, khang dinh kha
ning tmg dung cta cac mé chi tué nhan tao dé du bao dién tich mit cit ngang gwong ham sau khi nd min.

2. Dic diém cong trinh nghién ctru va co sé dit li¢u

Pudng ham Péo Ca duoc xay dung véi myc dich ndi lién hai tinh Pha Yén va Khanh Hoa. Pudng him
c6 tong chidu dai 4,1 km va ndm trong khu vyc c6 diéu kién dia cht kha phuc tap. Khéi da chira dyng
dudng hdm Déo Ca chu yéu nim trong ving da macma, d4 bién chét va co cac dut giy dia chit 16n. Theo
$6 lidu khéo sat dia chat, khdi da chira ham Déo Ca c6 chi s6 cia RMR trong khoang 5 + 73 va cuong do
giéi han bén nén don truc UCS dao dong trong khoang 20+ 120 MPa. Trong nghién ctru nay, 100 bo di
lidu v& cac két qua khoan nd trong qua trinh thi cong thuc té duong him Déo Ca di duogce st dung dé xay
dung, (bao gdm chi sé danh gia chét lwgng khdi d4 xung quanh dudng him RMR, chi tiéu thude nbé don
vi Q, chiéu dai 16 khoan trung binh L va dién tich thiét ké ctia mit hdm S) dao tao va kiém tra dién tich
mat cit ngang cua duong ham sau khi nd min (SA) cho cic md hinh du doan. Céc tinh chit cua cac thong
s6 dia chét, n6 va duong him duoc thé hién trong Bang 1 (Nguyen Chi Thanh va cong su, 2022).

Bdng 1. Cdc théng s6 dia chdt, thuée né va dwong ham sir dung trong mé hinh

Thé 5 Giatri | Giadtri Trun
ong 8o Ky hiéu | Pon vi | Chuc nang . . £
nho nhat | 16n nhat | binh
Chiéu dai 16 khoan trung binh L m Input 1.0 3.2 1.9530
Dién tich mit cit ngang guong
s 2 S m? Input 49.26 | 64.855 |54.5506
ham thiet ké
kg/m?® da
Luong thube nd don vi O | nguyén Input 0.37 232 | 1.4344
khéi
Chi tiéu danh gia khdi da RMR - Input 5.0 73.0 [51.3300
Dién tich mit cit ngang guong
SA m? Output 51.221 | 71.049 |58.8784

ham thuc t& sau khi nd min

3. M hinh hé théng suy luAn mé than kinh thich ing (ANFIS)

ANFIS 1a mot phuong phép ciia tri tué nhan tao. Nam 1993, ANFIS dugc dé xuit boi Jang va cong su
va vao nam 2012, ANFIS da dugc gidi thidu v6i ndi dung ciia phuong phap 1a su két hop giira logic mo
va mang no ron nhan tao ANN (Jang JSR va cdng su, 1997). Phuong phap ANFIS co6 kha nang cho phép
tp mo sua ddi cac tham s6 ciia MF bang cach sir dung thuét toan BP. Phuong phap ANFIS dua trén cac
quy tic “néu — thi” md kiéu Takagi va Sugeno, mo6 hinh nay la mét mé hinh Sugeno m¢ duoc dua vao
cau trac cua cac hé thong thich ng de ¢6 thé hoc héi va thich Gmg. Trong mo hinh ANFIS, déi véi mo
hinh mo Sugeno bac nhat, hai quy tic if — then md ¢ thé duogc trinh bay dudi dang phuong trinh
(Mohammad E va cdng su, 2014; Mohammadi, M va cong su, 2015; Mottahedi A va cong su, 2018):

Quy luat 1: Néu (x 1a A)) va (y 14 B)) thi (fi=pix+qiy+r)) )

Quy luat 2: Néu (x 1a Az) va (v 1a Bz) thi (=p2x+qay+r2) 2)

Trong d0, p1, qi, T1, P2, g2, I2 1a tuyén tinh va A;, A,, By va B, 14 cac tham sb phi tuyén tinh; x, y 1a dau
vao va f1a dau ra.

Kién truc cia mé hinh ANFIS dugc trinh bay trong Hinh 1. Toan b kién trac hé théng ciia mé hinh
ANFIS bao gdm nam 16p: 16p dau tién 13 16p mo, 16p ther hai 13 16p san phim, 16p thi ba 14 16p chuin
hoa, 16p thir tu 1 16p gidi mo va 16p cudi cung 1a 16p két qua.
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) Hinh 1. Céu tric ciia mé hinh ANFIS (Jang va cong su., 1997)
Lop thir nhat cia mé hinh ANFIS: chitc nang cua céac 16p nay co thé dugec mo ta bang cac phuong trinh
(Jang va cong su., 1997).
01 = My, () =12 3)

0y, = mp,(¥) i=1,2 “

Trong d6 x va y la dau vao cua 16p dau tién. A va B 1a cac tdp md. Oy 12 bac thanh vién cia tap md A
theo du vao “x”. 0,14 béc thudc cia tdp mo B theo dau vao “y”, va my; va mg; la duong cong ham lién
thugc mo

Lép thir hai ciia mé hinh ANFIS: Trong 16p nay, mdi nut trong 16p thtr hai 1a mot nat ¢6 dinh c6 dau ra
12 san phdm cua tit ca cac tin hidu dén. Moi gié tri ciia cac nat 1 két qua cua tich cua tit ca cac cip 4o
thanh vién tir 16p trude d6 dén nat.

w; = mAi(Y)XmBJ-(}’) =12 (5)

Trong d6, w; 1a niit dau ra ciia md hinh. _

Lép thit ba ciia mé hinh ANFIS: 16p nay c6 thé dwoc goi 1a 16p chuan hoa va mdi nut trong 16p th ba
chuin hoa céc ham trong luong thu dwgce tir 16p san phdm trude do, sir dung phwong trinh:

W= ©)

wi+woy
Trong d6, w; biu thi cuong d6 chuan hoa.
Lop thwr tw ctia mé hinh: Lép nay 1a 16p giai mo, cac nut ¢ 16p thu tu 1a cac nuat thich Gng véi chuc
nang:

Os1 = Wi(pix + qix +17) (7
Trong d6 O4; 1a bac thanh vién cla tdp mo A theo dau vao “x”. pi, q;, 1i 1a cac tham s0 hé qua.
Premise Part Consequent Part
B Ayl B By
wi
/ W PN fi=pixeqiy+n
_wfitwi,
X Y b=enbi= Wy Wy
k ! # B . JFr=paxtgavera =w,f+w. [,
i
X Y

Hinh 2. Céu tric ciia l6p thu" tie trong mo hinh ANFIS (Jang va cong su., 1997)
Léyp thir nam ciia mo hinh ANFIS: Trong 16p cudi cung nay cua m6 hinh, két qua cudi cung bing tong
céc két qua dau ra cua 16p san pham trude do (16p thir tu) dugce tinh toan bai mot nit cb dinh.

05 L= Elwlfl (8)

Xiwi
4. Két qua va thao luin

Trong nghién ctru ndy, phan ving luéi (GP) dugc sit dung trong mé hinh ANFIS. Thuét toan gdm s
két hop ciia binh phuong nhé nhét va gradient lan truyén nguoc duoc thyc hién nhu mét phuong phép t6i
uu hoa trong qua trinh dao tao mo hinh ANFIS. Chung dwoc ap dung dé mo phong céc chiic nidng thanh
vién FIS cia tap di liéu dao tao. Tiép theo, ham thanh vién m& hinh tam giac téng quat duoc sir dung
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trong ham ANFIS vai hai s6 ham 1ién thudc duoc thuc hién cho m6 hinh ANFIS nay. TAt ca cg’tc bo dir
liéu duge chia thanh hai tip con ngau nhién voi SQ% cho tat ca cac bd dir li€u (80 bd dir liéu) dé dao tao
va 20% cho tat ca cac bo dit liéu (20 bo dir li¢u) dé thir nghiém trong mo6 hinh ANFIS.

Hinh 3. Cdu triic mé hinh ANFIS sir dung trong nghién cieu (Nguyén Chi Thanh va cong s, 2022)

Dua trén k¥ thudt thir-sai va s dung phuwong phap xép hang don gian (Nguyén Chi Thanh va cong su,
2022), mb hinh ANFIS t6t nhét v6i kién triic va cac tham sé ctia né da dwoc chon (s6 luong cac quy tic
mo, loai MF duoc st dung cho mdi dau vao). Sau d6, c6 thé két luan rﬁ?mg cAu triic ANFIS véi 2 MF cho
mdi diu vao hoat dong t6t nhat khi MSE cua cdc mé hinh duoc so sanh. O bude cubi cung, cac mo hinh
ANFIS dugc xay dung dé dy doan dién tich mat duong him sau cac gia tri nd min (SA). Hiéu suat du
doan cia cdc md hinh ANFIS nay dugc trinh bay trong Bang 2. Bang 2 chi ra céc gia tri SA tuong ung
thu dwoc khi tién hanh 1dp lai bé'mg cach sir dung cing nim bo dit lidu duoc chon ngiu nhién dugc sir
dung trong md hinh ANFIS. Duya trén két qua trong bang 2 niy, mé hinh s6 4 duoc chon vi c¢6 két qua tét
hon cidc md hinh khéc.

Bdng 2. Bing xép hang cdc mé hinh ciia thudt todn ANFIS

STT R? MSE Delta Téng
Paotao | Mirc | Kidmtra | Muc | Daotao | Muc | Kiémtra | Mire R? Muc MSE Mic | muc
1 0.989684 5 0.879764 3 0.004379 5 0.050994 3 0.10992 1 0.046614 3 20
2 0.964653 1 0.86373 1 0.014623 1 0.064418 2 0.100922 3 0.049794 2 10
3 0.98731 4 0.922776 4 0.005777 4 0.03909 4 0.064534 4 0.033312 4 24
4 0.982798 2 0.967716 5 0.00699 2 0.018596 5 0.015081 5 0.011606 5 24
5 0.984129 3 0.874806 2 0.006511 3 0.095426 1 0.109323 2 0.088915 1 12
75 , 75
ANFIS kiém tra ANFIS dao tao
70 R2=0.9705 o 70 Rz=0.9758 "
~ Q,’-‘ ~ ®
:S ...'"'. ,_‘é .."‘ [ )
=60 260 :
P 0 ° -
55 55
od® ot
50 50
50 55 60 65 70 75 50 55 60 65 70 75
Thuec té, m? Thuc té, m?

Hinh 4. Moi quan hé giita gid tri die béo va gid tri thiee 1é dién tich guwong ham trong céc tdp dir liéu ddo
tao va kiém tra ciia mé hinh ANFIS (Nguyén Chi Thanh va cdng suw, 2022)
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S6 lugng miu dao tao

Hinh 5. So sanh gitta cac gid tri die bdo va thiee 16 ciia dién tich gwong ham sau khi né min trong mé hinh
ANFIS doi voi tdp dit liéu dao tao (Nguyén Chi Thanh va céng su, 2022).

75

ANFIS kiém tra

== Thuyc té
=@==Duy bio

50
13 14 15 16 17 18 19 20

So luong mau]klem tra

Hinh 6. So sanh giita cdc gid tri diw bdo va thue té ciia dién tich guwong ham sau khi né min trong mé hinh
ANFIS déi véi tdp dit liéu kiém tra (Nguyén Chi Thanh va céng suw, 2022).

5. Két luan

Trong bai bdo nay, md hinh thich nghi md ANFIS dugc sit dung dé dy bao dién tich mit cit ngang
guong duong him sau khi nd min. Trong qua trinh xay dung mo hinh du bdo dién tich mat guong him
sau nd min di thong qua 4 thong sd, bao gdm chi s§ danh gia chit lugng khdi ¢4 RMR, chi tiéu thude nd
Q, chiéu dai 15 khoan trung binh L va dién tich thiét ké ciia mat him S lam-théng s6 ddu vao ciia mé hinh.
Théng qua sir dung 100 bd dit liéu duge thu thip tir qua trinh thi céng dwong him Péo Ca tai tinh Phu
Yén,Viét Nam-dé xay dung, dao tao va kiém tra m6 hinh ANFIS. T nhitng Kkét qua thu duoc, co thé rat
ra cac két luan:

- M0 hinh thich nghi m¢o ANFIS da xay dung c6 hi¢u sut cao trong vi¢c du doan di¢n tich mat guong
him sau khi né min & duong him Péo Ca. Gi4 tri RMSE va R? cho mé hinh ANFIS dugc tinh toan 1in
luot béng 0,099 va 0,9758 trong tap dir li¢u dao tao. Cac gia tri nay 14n lugt 12 0,1211 va 0,9704 trong bd
dit liéu thir nghiém,;

- Tir céc két qua nghién ctru trén, md hinh dy bao ANFIS trén thuc té co thé dwoc ting dung dé xéac
dinh gia tri cua dién tich mat ct ngang guong him sau- -khi thi c6ng béng phuong phap khoan n6 min. Tir
két qua du béo, c6 thé tién hanh diéu chinh cac thong s6 dau ~vao cua ho chiéu khoan n6 min dé nang cao
hiéu qua khi thi cong duong him bang phuong phap khoan nd min.
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ABSTRACT

Research on the artificial intelligence model using the adaptive neuro-
fuzzy inference system (ANFIS) to predict the area of the tunnel face

after the blasting
Nguyen Chi Thanh”
Hanoi University of Mining and Geology

The area of the tunnel face after the blasting is a very important factor in the construction of tunnels by
the drilling and blasting method. The area of the tunnel face after the blasting is a factor that significantly
affects the cost and safety of underground works in the case of using the drilling and blasting method for
construction. Because the area of the tunnel face after the blasting depends on many different parameters
such as geological conditions in the area where the tunnel is located, parameters of the explosion, and
other parameters of the tunnel, they are difficult to determine the tunnel face after the blasting with the
hight accurate. This paper uses data obtained during the blasting of the Deo Ca tunnel (100 sets of data) to
build a model that could calculate and predict the area of the tunnel face after the blasting by the adaptive
neuro-fuzzy inference system (ANFIS). The accuracy as well as the ability to apply the ANFIS in
calculating and predicting the area of the tunnel face after the blasting is confirmed based on the results
compared with the results of the area of the tunnel face after the blasting mines in practice.

Keywords: ANFIS; tunnel; blast; predict; method.
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