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Hién nay, nhu céu thj trwong da bp lat tuong déi Ién. Cac mé dé ép lét ngay cang khai thac xuéng
séu v&i chiéu cao va géc nghiéng b mé Ién, trong diéu kién da cting nhiéu nit né, tao ra nhiéu rii ro
trong hoat déng khai théc mé. Bai bdo dé xuét phuong phap phan tich 6n dinh b mé cho cac mé da
bp Iat trong diéu kién murc do nut né khac nhau théng qua chi sé dé bén dia chét (GSI): théng sé hinh
hoc ber mé duorc tién hanh thu thap thuc té bang cong nghé may bay khéng nguoi lai (UAV), danh gié
6n dinh bo mé bang phuwong phap phén tir hitu han (FEM), déc tinh co hoc khéi dé st dung tiéu chuén
trirot Generalized Hoek Brown, hé sé 6n dinh duoc xéac dinh duwa trén ky thuat gidm do bén cét (SSR)
v6i phdn mém Phase?2 V8.0, duoc ap dung cho mé da ép lat Nui Ngang, Binh Binh, gép phan nhan biét
vai tro clia nit né trong dénh én dinh dé cé thé thiét ké bo mé hop ly trong cac mé da dp lat cé nivt né.

Ttr khéa: da 6p lat, bo md, phén td& hitu han, GSI.

1. DAT VAN BE

D4 6p lat tw nhién Viét Nam gdm cac nhom da
granit, da voéi, da marble, da phién thé hién dd lién
khéi, khéng bi khe nirt tw nhién lam gian doan cé
mau sac dod van bong khac nhau. D4 6p lat tw nhién
dwoc ng dung ngay cang nhiéu trong doi sbng
nhw 6p twong, lat nén, via he,...Viét Nam co tri
lwong da bp lat I6n, phong phu vé ching loai, hoa
van, d6 bén va do cirng [1]. Trong d6, da 6p lat
nhém granit gém da gabro, da granit den xam, den
trdng, mau héng, mau phét vang cé triv lwong lén
tap trung & cac tinh Nam Trung B va Tay Nguyén
[1]. Hién nay, cac md da 6p lat granit khai thac
xudng sau, st dung céng nghé cwa cat hién dai
nhw may cwa dia, may cwa day kim cuwong,... co
thé tan thu tdi da triv lwong lam cho b& mé cao
dén hang tram mét, déc 1&6n hon 750 dan dén bey
mé ¢6 nguy co mét an toan rat cao, cé kha nang
sup dd do ton tai cac hé théng khe nit bén trong
bd. Do sw phat trién ciia hé théng khe nirt c6 anh
hwéng dén do bén tdng thé cha khbi da trong bd
mé, viéc danh gia xac dinh cac khe nit gap nhiéu

kho khan. Do vay, mirc d6 n&t né khac nhau anh
hwéng dén do bén tdng thé ctia b md. Trwde tién,
viéc xac dinh cac théng sb hinh hoc bé mé ciing 1a
van dé can quan tam vi cac bd md nay cao, dbc,
dai bo hep rat khé khan cé viéc xay dwng dung
hinh dang b&. Nhwng hién nay, véi sy phat trién
cong nghé do vé str dung may bay khéng nguoi lai,
thdng s6 hinh hoc b mé sé dwoc thu thap nhanh
va chinh xac bang cac blrc anh cé d6 phan giai
cao dwa vao xay dung md hinh sb bé mat bd md
(DSM) [2]. Panh gia mirc dd nirt né dwoc danh gia
bang phwong phap khao sat thuc té ngoai thuc dia
bang dia ban va thwéc day khao sat theo tuyén [3].
Céc khe nirt nay duoc thu thap dé gidp phan loai
khéi da theo chi sb khdi da (RMR), da duoc tac
gid Bieniaski d& xuét dwa trén danh gia cac tiéu
chi trong khdi da nhw théng sb d6 bén nén mot
truc khéi nguyén, chi tiéu chat lwong da (RQD),
khoang cach khe nit va hwéng khe nit [4]. Chi
sb khéi da da dwoc Bieniaski chi ra nhuwng chuwa
phai 1a thong sb toan dién dé danh gia khéi da. Sau
nay, tac gia Hoek Brown dwa ra mét chi sb tbng thé
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danh gia mirc d6 nit né khoi da la chi s6 dd bén
dia chat (GSI), chi s nay chia khéi da theo mirc do
nirt né thanh 6 loai tir da nguyén khbi dén khéi da
nirt né hoan toan. Chi sé nay da dwoc Hoek Brown
khai quat thanh tiéu chudn danh gia do bén khdi
da Hoek Brown va da dwoc hang Rocscience dwa
vao la mot tiéu chuan dac trung xac dinh dd bén
khéi da [5]. Cung véi sw bung nd ctia phwong phap
sb trong viéc danh gia én dinh b mé nhw phwong
phap phan t& hiru han, phwong phap phan tl roi
rac, phwong phap phan t& hitu han dwoc st dung
nhiéu hon vi st dung duoc véi quy mé bor mé lén,
khéi lwong tinh toan it hon. Phuwong phap sé dua
trén phwong phap phan ti hiru han (FEM) da dwoc
hang Rocscience phat trién két hop véi ly thuyét
giam do bén cat (SSR) dwa ra dwoc hé sé 6n dinh
b& mé tao thuan lgi trong viéc danh gia so sanh
v&i phwong phép truyén thdng can bang gi¢i han
(LEM) da dwoc st dung tir lau. Phwong phap nay
ciing da dwoc ap dung trong viéc danh gia 6n dinh
bo mé va bai thai [6]. Do do, viéc danh gia 4n dinh
b& md cho cac mé da 6p lat 1a viéc lam can thiét va
kha thi vi cac mé nay da cirng nhwng ton tai nhiéu
nit né trong dd, gitp hiéu dwoc sw tac dong cla
nit né t&i @6 6n dinh b md. Nghién clru dwa ra
&ng dung tinh todn cho mé da ép lat Nui Ngang,
tinh Binh Binh.

2. NOI DUNG NGHIEN clrU
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H.2. Quy trinh xay dung thdng sd hinh hoc b mé.
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Viéc danh gia on dinh b&d Mo 1a mot viec lam
phtrc tap doi héi thu thap thong tin hinh hoc bd md
dang tén tai, d& bén khdi da trong bd va lwa chon
phwong phap danh gia. Bai bao dé xuét viéc thu
thap thong sé hinh hoc bang s dung cong nghé
mé hinh dia hinh, xay dwng mat cat ngang bang
cbng nghé may bay khéng ngui lai. Trong khi do,
dd bén khéi da trong bd mé duoc thu thap két hop
gitra thi nghiém trong phong va khao sat ngoai thyc
dia. Khao sat mirc do khe nirt dwoc khao sat ngoai
thwe té dwa trén chi sé khéi da (RMR), chi sb do
bén dia chat (GSI), két hop v&i viéc xay dwng mo
hinh tinh chat co hoc dat da theo tiéu chuin Hoek
Brown. Phuong phap danh gia én dinh dé xuét st
dung phwong phap phan t& hiru han (FEM) két
hop v&i ly thuyét gidm bén cat dat da (SSR) (xem
Hinh H.1)

2.1. Phwong phap nghién ctru

2.1.1. Xédc dinh théng sé hinh hoc bé mé

Quy trinh xay dwng dwoc thé hién trong Hinh
H.2 nhu sau:

1. Xay dwng céac diém GCP, CP va do dac céac
diém cao dd b sung:

Diém khéng ché mat dat (GCP-Ground Control
Point) 1a cac diém dworc thiét lap truéc khi bay chup
dung dé nan anh vé toa d mong mudn. Diém kiém
tra (CP-Check Point) 1a cac diém dung dé danh gia
do6 chinh xac cla két qua. Xay dwng GCP va CP
tuy theo dién tich va hinh dang cla khu vyc khao
sat, it nhat [a 5 diém trén 10 ha [7]. Cac diém do
cao do dung dé& bd sung vao khu vuwc khuét, cé
nhiéu cay cbéi hodc thuec vat phi day dac. Dua trén
anh vé tinh ma khoanh vao nhirng noi can do dac
bd sung cho viéc thanh lap ban db dia hinh.

2. Thiét ké bay chup bang UAV:

Thiét ké tuyén bay chup théng qua phan mém
DJI Pilot trén hé diéu hanh Anroid. Dang tuyén
duoc thiét ké bang ché do Linear Flight Mission,
con dang vung dwoc thiét ké bang Mapping. Théng
sb quan trong trong thiét ké bay la dé cao bay chup
va do chong pha anh.

D6 cao bay chup dwoc thiét ké theo cong thirc
(1). Tuy vao d6 phan giai mat dat mong muébn dé
thiét k& d6 cao bay chup phu hop. D6 chdéng phu
anh 14 ti 1& chéng lan gitra cac anh theo chiéu doc
va chiéu ngang khoéng 80% va 70%.
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Trong d6: H la chiéu cao bay dwoc thiét ké cho
UAV (m); GSD la kich thuwéc diém anh can chup
(m); f la tiéu cw clla may anh (m); S la kich thwéc
pixel.

3. Xtr ly anh:

Anh sau khi chup sé& dwoc dwa vao phdn mém
Pix4DMapper phién ban Trial [8] d& xt ly. Phwong
phap xt ly bat ngudn t» phwong phap Structure-
from-Motion (SfM). Phuong phap SfM hoat dong
theo cling nguyén ly clia phép chiéu anh lap thé,
doé 1a xay dwng mé hinh 3D dwa vao viéc chong
hang loat cac blrc anh lai v&i nhau. Nh& vao quy
trinh xt ly 1&p di 13p lai nhiéu 1an, mot bo div liéu
gdm nhiéu thudc tinh x, y, z va mau sac sé duoc
trich xuét tw dong tir cac hinh anh chdng chéo lén
nhau [9]. Quy trinh x& ly &nh bao gdm bén budéc
chinh 1a n&n chinh anh va x ly tao ddm may diém
so bd. Nan chinh anh dwoc thyc hién bang cac
dinh vi hwéng bén ngoai bang cac diém GCP trong
ray Cloud. Cac diém GCP duwoc tim va danh dau
trén anh trong phan mém. Sau khi hoan thanh tat
danh déu cac GCP, budc tdi wu hoa dén nan chinh
lai toan bo khu virc. Tiép theo la qua trinh xt ly tao
dam may diém, thanh |ap mé hinh s d6 cao (DEM)
va anh tryc giao. Két qua xuét ra 1a mot dam may
diém (point cloud), mé hinh sb d6 cao (DEM) va
anh tryc giao.

4. Xay dwng mat cat bo> mo:

M6 hinh sé d6 cao (DEM) va anh truc giao
duwoc dua vao phan mém QGIS két hop vai cong
cu Terrain profile dé tao ra mat cat dia hinh bd mé
theo y mudn. Mat cét cé thé dwoc xuét ra dang anh
va dang autocad.

2.1.2. Xay dwng mé hinh ddnh gia 6n dinh

H=

Phwong phap phan t& hiru han (FEM) da dwoc
tng dung nhiéu trong phan tich én dinh be» mé. Mét
trong nhirng ky thuat cho phan tich én dinh b mé
dwa vao FEM 14 céch tiép can theo ky thuat giam
dd bén cét (SSR). Cach tiép can nay cé ndi dung
don gian do gidm dwdng gi¢i han bén dat da bang
mot hé s6 &n dinh va tinh todn md hinh FEM b mé
dén khi bién dang I&n khéng thé chap nhan duoc.

Ky thuat SSR cho phéan tich dn dinh bd ma lién
quan t&i phan tich phan t& hiru han dé xac dinh
nhan t6 gidm (ng suat (SRF) hoac gi4 tri hé sb 6n

dinh két ndi ber dbc téi gidi han trwot. Do bén cat
clia dat da trong mé hinh phan t& hiru han cia be
md gidm b&i hé sb dn dinh (SRF). Phan tich phan
t& hiru han ctia md hinh nay dwoc thuc hién dén
khi gia tri gi¢i han SRF gay ra méat 6n dinh bo mé.
M6t b md duoc coi mat én dinh véi ki thuat SSR
la khi mé hinh phan t& hiru han cGa né khong hoi
tu trong pham vi dung sai cho phép.

Déi véi khéi da, tieu chuan Hoek-Brown dwoc
st dung xac dinh dd bén khéi da. Tiéu chuan ap
dung cho khdi da |a khéng tuyén tinh, bang viéc
xac dinh do bén bd mé trong mdi quan hé gitra tring
suat chinh I&n nhat va (rng suét chinh nhé nhat qua
cbng thwc (4) [6]:

0= 0,40, (m, T4 5)° @)
O-ci
GSI-100
=X D) (3)
e O8I 100 @
s =exp( 93D )
a:%_l_%(efGSl/lS _6—20/9) (5)

Trong d6: oci la d bén nén mét truc trong
nguyén khéi, MPa; m. la hé sé giam yéu cAu truc
trong nguyén khéi; m, la hé sé giam yéu céu trac
trong khéi da; GSI |a chi s6 do bén dia chat; D 1a hé
sb x40 16n khéi da; s va a la cac hé sb.

Déi véi tieu chudn Hoek-Brown, (rng suét phap
tuyén va phap tuyén dwoc biéu dién qua ng suét
chinh I&n nhat va nhd nhét trong cdng thirc (6) va (7):

o g
1+ am,(m, —+s)""
O.i (6)
o .
2 +am,(m,—>+s)""
o,

ci

r=(0,-0;)

o
am,(m, —+s)""

T (7)

o
2+am,(m, —>+5)""
c

ci

1
O, :5(0'1 +O—3)_E(O'1 —03)

Khi danh gia bo mé véi ky thuat SSR, cac buéc
thwc hién nhw sau:

- Giam dwdng bao d6 bén béng nhan té 6n dinh

- Xac dinh cac théng s md hinh d6 bén mai xac
dinh dwérng bao dd bén thap hon.

- S dung cac théng s6 méi phan tich mé hinh
phan t& hiru han theo dan héi- bién dang.
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Do d6, duwtng bao dd bén cét thap hon theo
Hoek-Brown bang hé sé 6n dinh F, dwoc xac dinh
b&i cong thirc (8):

o .
1+am,(m, —+5)""

z_orig o 1
7'_red — :(0_1_0_3) O-cz —
2+am,(m, —>+5)""
O-ci
(ox red _
1+ a‘mbred (mbred 073 + Sred )u 41
=(0,-03) < ®)

2+am," (m,” Ts ygredye'

Trong dé: t°9 |a dd bén cat dwdng bao d6 bén
ban d‘éu; Tred’ Gred’ mbred’ sred yg gred I3 cac théng
sb xac dinh b&i dworng bao dd bén thap hon.

Khéo sat thu thap cac thdng sb thuc té vé mic
dd ntrt né va diéu kién tw nhién bé md dwoc thuc
hién d& danh gia theo chi s6 khdi da (RMR) va chi
s6 d6 bén dia chat (GSI). Danh gia khéi da theo
chi s6 RMR da duwoc tac gia Bieniaski d& xuat dua
trén danh gia cac tiéu chi trong khdi da nhuw théng
sb d6 bén nén mot truc khdi nguyén, chi tiéu xac
dinh chéat lwong da (RQD), khoang cach khe nurt
va huwéng khe nit [4]. Trong cong thirc tiéu chun
Generalized Hoek-Brown thi chi s GSI dwoc dwa
vao xay dwng mé hinh dd bén dat da, qua do chi
s6 GSI dwoc tinh toan qua chi s& RMR theo cong
thtrc (9) [10];

GS| = RMR®-5 9)

2.2. Nghién ctru ap dung tai mé da 6p lat Nui
Ngang, tinh Binh Dinh

2.2.1. Gi&i thiéu vé mé

M6 da 6p lat Nui Ngang thudc thudc dia phan
xa Cat Nhon, huyén Phu Cat, tinh Binh Binh. Mo
khai thac da gbc granit biotit phan bd tr cao d6
+30m dén +140m, v&i do dbc swon trung binh tir
(20°+30°) d6i chd c6 do déc Ién hon (dén 350). M6
nam céach thanh phé Quy Nhon khoang 40km vé
phia bac theo Québc 16 1A dén thi trAn Ngd May,
sau do theo dwérng 6 t6 noi tinh xuéng xa Cat Nhon
khoang 10km la khu mé ndi Ngang, mé ndm &
swon phia Nam nui Ngang.

2.2.2. Xay dwng hinh hoc bé* mé

Xay dyng théng sé hinh hoc b&> mé cho mé da
Nui Ngang duwoc thwe hién bang cdng nghé may
bay khong ngui lai (UAV) DJI Phantom 4 pro v2,

([l CONG NGHIEP MO, SO 6 - 2022

vGi thiee hién dinh vi do 3 diém GCP va 2 diém CP,
thwe hién bay bang phan mém DJI pilot, xay dung
mo hinh bang phan mém Pix4Dmapper tao ra mo
hinh d cao DEM va anh tric giao (xem Hinh H.3).
Két qua dwoc xt ly trén phan mém QGIS dé tao ra
mat cat ngang, trong khu mé tién hanh xay dung 2
mat cat dic trwng twong ng véi vi tri mé cé chiéu
cao b& I&n nhat (xem Hinh H.4, H.5).

H. 3. Anh truc giao mé da op lat Nui Ngang va vi tri cac mat cat

H. 4. Hinh dang b mo trén mat cat A

H. 5. Hinh dang b& mé trén mat cat B

2.2.3. Xdc dinh cédc théng s6 mirc dé niet né,
dac tinh co hoc da

Trong diéu kién md, viéc thu thap théng tin mirc
do nit né, dac tinh co hoc da va cac diéu kién thuc
té theo chi s6 RMR. Bai bao dwa ra 4 trwdng hop
trong phan loai khéi da tlr trang thai nguyén khéi
dén dat da nit né manh, cac théng sd duoc thé
hién Bang 1.
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Bang 1. Cac thong tin thu thap theo chisé RMR

T Théng sé Da nguyén khéi

1 Do bénnén mot truc (MPa) 94,6
2 Trong lugng riéng dat da (kN/m?) 26,78
3 RQD(%) 100
4 Khodng cach khe nit (cm) -
5 Do mékhe niit (mm) -
6  Kéodaikhe nit (m) -
7 Dogoghé -
8  Bématkhe nit =
9  (hatlap nhét -
10  Phong héa mat khe ndt -
11 JRC -
12 Diéu kién nudc khe nt -
13 Phuong phap khai thac may cat
14 RMR/GSI -/100
3. KET QUA

T céc théng tin dau vao tr Bang 1 dwoc dwa
vao phan mém Rocdata clia hang Rocscience, lam
co sé danh gia cac théng sé theo tiéu chuan Hoek-
Brown thé hién trén Bang 2.

Sau khi xac dinh théng sé hinh hoc b& mé, md
hinh khéi da, bai bao phan tich 6n dinh b mé bang

Khe niitphdantan  Khenithéthéng  Da niit né manh
94,6 94,6 94,6
26,78 26,78 26,78
100-90 75-50 50-25
30-100 60-20 20-6
0,1-0,5 0,5-2,5 2,5-10
10-20 10-20 3-10
g0 ghé g0 nghé g0 ghé nhe
Phéng Phdng Phéng
Khong Mém Mém
Khong Trung binh Trung binh
12-16 12-16 8-12
kho kho kho
may cat may cat may cat
90/85 70/65 50/45

phwong phap phan t& hiru han (FEM), ky thuat
gidm do bén cét (SSR) dwa trén phan mém sb
Phase2 V8.0 (ban dung thir) clia hang rocscience.
Bai bao phan tich 4 diéu kién mé hinh khdi da véi
théng sd hinh hoc cla 2 vij tri méat cat dac treng b&
mé dwoc thé hién qua Hinh H.5 dén H.12.

Bang 2. Cac théng s6 mé hinh khéi da theo tiéu chuan Hoek-Brown

T Thong so Nguyén khdoi
1 RMR/GSI 0/100

2 Tilémodun 425

3 Mo dun dan hoi khoi da (MPa) 39977
4 m 32

5 s 1

6 a 0,5

7 Do dinh két khdi da (MPa) 16,341
8  G6cndi ma sat khoi da (do) 54,11

9 D0 bén nén mot truc khoi da (Mpa) 94,6

10 Dd bén toan bo khdi da (Mpa) 100,907
11 D bén kéo khai da (Mpa) -2,95

Khenutphantan  Khenidthéthéng  Danitné manh
90/85 70/65 50/45
425 425 425
37253,7 253983 8991,8
18,728 9,168 4,488
0,1889 0,0205 0,0022
0,5 0,5 0,508
11,126 8,114 6,252
50,59 45,04 39,10
41,088 13,431 4,24
62,128 39,215 26,275
-0,9541 -0,2112 -0,0468
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H.7. Mat cat A: GSI=85, SRF=11,75

~

H.11. Mat cat A: GSI= 45, SRF=2,23

T cac gia tri GSI =100; 85; 65 va 45 trén 2 mat
cat A va mat cét B thu dwoc gia tri SRF thay dbi
giam dan trén méi bd. Sy thay déi nay duoc thé
hién trén dd thi thé hién quan hé gitra gia tri GSI
va gia tri SRF qua Hinh H.13. Tir d6 thj thay rang
khi gia tri GSI gidm thi gia tri 6n dinh b& mé SRF
ciing thay dbi gidm nhanh. Trén mdi méat cat gia
tri SRF khac nhau la do sy sai khac vé théng sb

(El CONG NGHIEP MO, SO 6 - 2022

H. 6. Mt cat B: GSI=100, SRF=23,19

H.8. Mat cat B: GSI=85, SRF=11,31

H.10. Mat cat B: GSI= 65, SRF=4,9

hinh hoc b&» md. Biéu nay chivng t& mirc do nit né
cang manh (hay khoang cach cac khe nwt trong hé
cang nho) thi gia tri GSI cang nhéd va hé sé 6n dinh
SRF ciing nho theo. Qua d6, d6 nit né trong mod
da 6p lat la mét trong cac thong sb quyét dinh cac
thong sb thiét ké hinh hoc b&» mé (chiéu cao va géc
nghiéng b®). Viéc danh gia va thiét ké by mé can
quan tdm hon mirc d6 nirt né trong cac mé da bp
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lat nhdm tao diéu kién thu héi t6i da tai nguyén va
gidm cac rui ro an toan bo ma.

_ Quan hé GSI va SRF

25 T
—+— M3t cat A
-=+- Mat cat B

15

Hé sé én dinh (SRF)

40 50 &0 70 80 % 100
Chi s6 dd bén dia chéat (GSI)

H.13. Do thi quan hé giiia chi s6 GSI va hé sd on dinh SRF.

TAI LIEU THAM KHAO

4. KET LUAN

> M6 da 6p lat granit ngay cang khai thac xudng
sau, goc nghiéng bd déc nham tan thu tai nguyén
triv lwong da bp lat, ting hiéu qua cho mé nhung
cling tiém 4&n nhiéu rdi ro vé an toan trong qua trinh
mé hinh thanh va phat trién. Phan tich danh gia én
dinh cho thuc trang b md da 6p lat bang thu thap
théng tin hinh hoc b& mé bang céong nghé UAV,
danh gia &n dinh bang phwong phap phan to hivu
han FEM va ky thuat SSR, giup tang mirc dé tin cay.
Mtrc d6 nirt né ctia méd dwoc xac dinh thong qua chi
s khéi da RMR va chi sé do bén dia chat GSI cé
anh hudng dén I&n dén dd 6n dinh bor mé, va da chi
ra rang v&i mé da cirng nhw mé da granit 6p lat thi
merc do 6n dinh ngoai phu thudc vao hinh hoc b&
mé con phu thudc 1én vao mirc dd nit né dat da.

> Céc md da bp lat ndi chung va da 6p lat granit
néi riéng &p dung cong nghé cua cét hién dai gitp
tang goc nghiéng bd mé 16n, nhwng can quan tam
xem xét vé chiéu sau khai thac cling nhw mirc d6 nirt
né d4t da dé lwa chon géc nghiéng bd mé phi hopd
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PIT SLOPE STABILITY ANALYSIS FOR GRANITE QUARRIES
ON THE BASIC OF CONSIDERING THE DEGREE OF ROCK FRACTURE

Pham Van Viet, Nguyen Anh Tuan, Pham Van Hoa,
Tran Dinh Bao, Le Thi Thu Hoa, Le Qui Thao,
Tran Huu Trong, Nguyen Tan PhatPhan Hong Viet

ABSTRACT

Nowadays, due to the market demand for dimension stone, dimension stone quarries have been
exploited more and more deeply with the large height and the large angle of pit slope in fractured rock
mass, causing more risk in quarrying operation. The paper proposes analysis of pit slope stablity for
dimension stone quarries in various fractured rock mass measured through Geology Strenght Index
(GSI). The pit-slope geometry parameters were collected at the field by Unman Aerial Vehicle (UAV). The
pit slope stability assessment was carried out with Finite Element Method (FEM), the rock mass properties
were performed following Generalized Hoek Brown failure criteria and safety of factor was determined
based on Shear Strength Reduction technique (SSR) in geotechnique software Phase2 V8.0. The study
was applied to a dimension stone quarry Nui Ngang, Binh Dinh Province, contributing to realizing the role
of discontinuities in rock mass to slope stability so that miners could design proper pit slope in fracture-
existed dimension stone quarries.

Key words: dimension stone, pit slope, FEM, GSI.
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