e TONG|CUC|KHI;TUONGTHUYAVAN S 772
Vit amileteorologicalfandlHydrologicallAdministration NCamead®




Q. TONG BIEN TAP
PGS. TS. Poan Quang Tri

1. GS. TS. Tran Hong Thai
2.GS. TS. Tran Thyc

3. GS. TS. Mai Trong Nhuén
4.GS. TS. Phan Vin Tan
5.GS. TS. Nguyén Ky Phing
6. GS. TS. Phan Dinh Tuin
7.GS. TS. Nguyén Kim Loi

8. PGS. TS. Nguyén Vin Thing
9. PGS. TS. Duong Van Kham
10. PGS. TS. Duong Hong Son
11. TS. Hoang Btic Cuong

12. TS. Bach Quang Diing

13. PGS.TS. Poan Quang Tri

14. PGS. TS. Mai Van Khiém

16. TS. Téng Ngoc Thanh
17. TS. Binh Thai Hung

18. TS. V6 Van Hoa

19. TS. Nguyén Déic Dong
20. GS. TS. Kazuo Saito
21. GS. TS. Jun Matsumoto
22.GS. TS. Jaecheol Nam
23. TS. Keunyong Song
24.TS. Lars Robert Hole
25.TS. Sooyoul Kim

Gif'ly phép xuét ban
S6: 225/GP-BTTTT - B4 Thong tin Truyén
thong cap ngay 08/6/2015

Toa soan
S6 8 Phao Pai Lang, Béng Da, Ha Noi
bién thoai: 024.39364963
Email: Tapchikttv@gmail.com

Ché ban va In tai:
Cong ty C6 Phan In va Thwong Mai Ha
Thanh Thang Long
DT: 0243.2022639

Anh bia: Tram Quan tric Khi twong bé mdt Phi
Quéc

Gi4 ban: 40.000 dong

15. PGS. TS. Nguyén B4 Thiy

11

24

38

51

67

77

88

TAP CHi KHi TUQONG THUY VAN
SO 772 - 4/2025

MUC LUC
Bai bao khoa hoc
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Tém tit: Trong hoat dong khai thac mo da vt liéu xay dung (VLXD), nd min déng vai trd
quan trong trong viéc pha v& dat da, hd trg cac cong doan tlep theo nhu xtic bdc va van tai.
Tuy nhién, bén canh tac dung tich cuc, nd min con gy ra nhiéu tac dong tiéu cuc dén méi
tredng nhu chan dong, séng va dap khong khi, da vang, khi doc va bui min. Nhiing anh
huéng nay din dén nguy co cao vé an toan va vé sinh lao dong (ATVSLD) trong qua trinh
khai thac. Bai bao nay trinh bay mot phuong phap da ti€u chi nhim x4y dung b tiéu chi
danh gia ATVSLD, két hop 1y thuyét ham cong tuyén tinh va phuong phap thir bac dé tinh
toan chi s ATVSLD trong cong tac nd min tai cac mo khai thac VLXD. Phuong phap nay
gitip nhan dién cdc mbi nguy tiém an va du bao muc do ATVSLD, tir d6 lam co s6 dé xuat
cac bi¢én phap k¥ thuat cai thién an toan trong hoat dong nd min. Nghién curu dac biét tap
trung vao cac moé da VLXD & khu vuc Nam Trung B, gbp phan nang cao hiéu qua va an
toan trong khai thac mo da.

Tir khoa: Khai thic mé d4; N6 min; An toan vé sinh lao dong; Phuong phap da tiéu chi;
Ham cong tuyén tinh; Phuong phap thur bac.

1. M& dau

Hién nay, “chuan bi dat da bang phuong phap khoan - né min trong khai thac mé 16 thién
noi chung va khai thac da VLXD noi riéng 1a phuong phap hiéu qua nhat vé mat k¥ thuat,
kinh té va giip t6i uu hoa qua trinh san xuat” trén mo 16 thién tiép theo [ 1, 2]. Ngoai “tac
dung dép v& dat da, nd min ciing giy nhiéu tac dong ¢ hai dén moi truong nhu séng chan
dong, song dap khong khi, da vang, khi doc va bui” [2, 3].

Khi n6é min, nang lugng cua chat nd dung dé pha v& dit da chi chiém 10+ 15%, phan
nang lugng con lai blen thanh cac dang nang luong v6 ich nhu: Song chan dong: Anh hudng
t61 cac cong trinh can bao va dén sy 6n dinh ciia bo mo; song va dap khong khi: Gay ra tiéng
on 16n va anh huong dén moi truong xung quanh; da vang: anh huong t6i nguoi va thiét bi,.
bui va khi thai doc hai: Gay 6 nhidm méi truong khong khi va anh huong dén strc khoe ciia
nguoi lao dong. Ngoai ra, trong qua trinh thi cong cac thao tac ky thuat khong chinh xac hoac
thyc hién khong dung quy pham én toan c6 thé gay ra céc tai nan tham khdc, tham khéc cho
con nguoi va co sé ha tang ctia doanh nghiép [3, 5]. Vi vay dé giam thleu cac tac dong nguy
hiém va c6 hai cua viéc nd min sinh ra viéc lya chon phuong phap n6 min, _phuong tién nd
va chét nd, so d6 nd dic biét 1a viéc tinh toan lya chon chinh xac cac thong sé khoan - nd phu
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hop v6i tinh chat co 1y cia dat da (d6 kién cd, nirt né,...), diéu kién dia chit thuy van, dia
chét cong trinh trong khu vuc 1a rit quan trong.

Céc ¢ so khai thac mo hodc cac don vi chuyén mon vé dich vu nd min luén tuan thu
cac quy dinh cua nha nudc vé an toan su dung VLNCN tai QCVN 01:2019/BCT cua Bo
Cong thuong. Ngoai ra, cac don vi s& c6 nhitng quy dinh dic thu dé luén dam béo an toan
trong viéc bao quan va stir dung VLNCN. Panh gia mirc 46 ATVSLD trong hoat dong n6 min
dugc xac dinh bang phuong phap danh gia cho diém theo quy trinh nhan dién, danh gia va
kiém soat rai ro giup du béo sém nguy co mat ATVSLD co thé xay ra [6, 7]. Tuy c6 rat nhiéu
quy dinh va cic nghién ctru nham nang cao hiéu qua cong tac ATVSLD trong hoat dong nd
min nhung trong cic nim qua van xay ra nhitng vu tai nan lao dong (TNLP) dang tiéc xay
ra c6 thé ké dén nhu: Vuy Tai nan tai tai xuong khai thac da Chién Nguyén, trén khu vyc nii
da Méo, lang Nga Hon, xa Loc Thinh, huyén Ngoc Lac, tinh Thanh Hoa vao ngay 30/3/2015
1am 2 ngudi chét va 1 ngudi bi thuong niang; Vu tai nan do nd min mét kiém soat 1am 1 nguoi
tr vong va mot nguoi bi thuong ndng xay ra vao ngay 26/02/2022 tai mo than Nui Beo, tinh
Quang Ninh; méi day ngay 15/3/2024 vu nd min tao song chin dong 1am nhiéu tang da md
co1 khoang 4 tan lan xudng sap nha dan xay ra tai Nam Giang, tinh Quang Nam [4, 6, §] ..
Mic du di co rat nhiéu cac quy dinh va sy cai tién tich cyc cua cua khoa hoc ky thuat hlen
dai trong cong tac khoan né min, nhung tinh trang mat ATVSLD van dang dlen ra [1]. Can
c6 nhimg nghién ctu dé dy bao chinh xac hon vé cac anh huéng ma cong tac nd min c6 thé
gdy ra d6i v6i tinh mang, strc khoe caa NLD.

Trén thé gi6i, Phuong phap danh gia da tiéu chi va phan tich thir bAc AHP di dugc Saaty
phat trién tir nhimg nam 80 cua thé ky trude [9-11]. Day la phuong phap hd tro nham xem
xét dong thoi cac yéu td tu nhién, kinh té, co s ha ting, chinh sach phap luat va tranh thu tri
thirc ctia nhiéu chuyén gia trong cac linh vuc c6 lién quan dé xac dinh trong s6 nham dua ra
quyét dinh chinh x4c. Phuong phap nay dugc phat trién dé ap dung trong nhiéu linh vuc khac
nhau cta doi séng nhu: di ung dung cia AHP trong cac nghién ctru ctia minh nham giai
quyét nhiéu van dé trong y hoc va cham soc strc khoe [12, 13]. Nghién ctu [14, 15] dua ra
nhiéu tmg dung cia AHP trong cac linh vyc khac nhau nhu kinh té, chinh tri, xa hoi, giao
duc, quan su, ngan hang, lya chon phuong an k¥ thuat, .... cc nghién ctru vé quan 1y chit
luong san pham. Bén canh d6, mot nghién ctru da trinh bay céc ing dung ciia AHP khi két
hop v6i cac phuong phap nhu: phéan tich SWOT, QFD, meta-heuristics, va DEA [16, 17]
phuong phap diém ly tuong (TOPSIS) [18], ... hodc két hop nhleu phuong phap phan tich
khac nhau dé giai quyét cac bai toan lya chon phu:ong an thuc té [19, 20].

Phuong phép phan tich da ti€u chi (MCA - Multi-Criteria Decision Making) dugc trng
dung & kha nhiéu linh vyc nghién ctru khac nhau ¢ Viét Nam nhu: lya chon phuong 4n phat
trién kinh t& [21, 22], bao vé méi trudng [8, 23], tric dia ban d6 [24, 25], logistics [26,
27],...Trong viéc Gmg dung ctia MCA va phan tich thtr bac ddi voi viée nghién ctru dénh gia
ri ro nhu x6i 16 bo séng [28, 29], cap do rui ro do bo. Tuy nhién, ap dung danh gia da tiéu
chi trong linh vyuc ATVSLD do hoat dong nd min con chua dugc quan tdm nghién ciru nhiéu.

Trén co so hién trang sir dung vat liéu nd cong nghiép tai 55 doanh nghiép khai thac da
xdy dung khu viuc Nam Trung Bo, tién hanh phén loai vé quy mé, trang thlet bi sir dung, ap
dung MCA xay dung b tiéu chi va gan diém tiéu chi cling nhu xac dinh tAm quan trong cta
tiéu chi bang cach str dung k§y thuét tién trinh phan cip thir bac (AHP), thong qua phuong
phap phén tich da ti€u chi xac dinh muc 40 ATVSLD cho timg hoat dong khi thyc hién cong
tac nd min.

2. Phuong phap nghién ciru

2.1. Khu vuc nghién cuu

Khu vuc Nam Trung B6 1a mét vung dia ly nam & mién Trung Viét Nam, kéo dai tu
dong bang ven bién tdi cac vung nui va ban ddo, bao gom cac tinh Phu Yén, Khanh Hoa,
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sudt nho, voi cong suat khoang 120 nghin m*/nam
va cac mo c6 cong suat nho dudi 100 nghin m*/nim
(chiém ty 1& t6i 60% tong s6 cac mo dang khai
thac). Cac mo da nay thuong c6 von dau tu han ché nén hoat dong khai thac nhé 1é, manh
mun, mang tinh chét gia dinh, khong bai ban, cong ngh¢ khai thac lac hau.

Hinh 1. Khu vuc nghién ctru cac tinh Nam
Trung B9.

2.2. Hién trang hoat dong né min trén cdc mé khai thac da VLXD

Hién nay, cac mo dang st dung phuong phap nd min vi sai, phuong tién nd 1a kip phi
dién, kip dién vi sai, day nd. Thudc nd st dung la thudc n6 ANFO, AD-1 & nhirng 16 khoan
kho, d6i véi 16 khoan ¢6 nudc st dung thude nd nhii tuong. Khdi luong thube nd sir dung tai

cac mo duoc trinh bay & bang 1 trinh va phuong tién no su dung thé hién trén Hinh 2.

Hinh 2. Phuong tién nd sir dung: (a) Kip vi sai phi dién trén mat va xudng 15; (b) Kip dién visai; (c)
Kip dién K8; (d) Mdi nd MN-31-175g.
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Bang 1. Vat liéu nd cong nghiép str dung tai cdc mo da VLXD khu vuc Nam Trung B nam 2022 +

2023 [33].
Y oen Nim
TT Chi tiéu Pon vi 2022 2023
I San lugng thyc hién m’
1 Khéi luong dat ¢4 nd min 1an 1 m’ 3.503.471 4798412
2 Khéi luong dat ¢4 nd min 1dn 2 m’ 69.667 247.260
3 Do cimg f 9-11 9-11
4 Chi tidu thude nd kg/m? 0,38 041
5 Téng sb thude nd quy dbi anfo kg 1328312 1.984.077
6 Ty 18 thudc nd chiu nude % 36,67 483
7 Quy mb bii nd binh quan m’/bii 1.825 3.404
I Thubc nd sir dung kg 1.332.594 1.990.427
-1 Thudc nd do MICCO san xuét kg 614.878 1.162.530
1 Thude nd Anfo roi kg 41.450 95.225
2 Thude nb Anfo bao gbi " 573.428 788.594
3 Thube nd NT roi 08 - NTR0O8-DS0 33.402
4 Thude nd NT 16 d4 2 " 3470 245.309
112 Thubc nd do Québc phong san xuat kg 717.716 827.897
1 Thube nd AD1 " 229.040 71.817
2 Thudc nd Nhii tuong " 488.676 756080
11 Phu kién nd st dung
Kip céc loai 189.220 272.891
1 Kip n dién céi 8.379 23.613
2 Kip nd vi sai dién " 95.121 109.741
3 Kip vi sai phi dién KVP-8N-TM " 29.570 54.017
4 Kip vi sai phi dién KVP-8N-XL " 56.079 85.420
5 Déy dién min m 503.500 676.500
6 MJi nd qua 46.274 60.672

2.3. Phuong phap nghién ciru

2.3.1. Phuong phép danh gia da ti€u chi

Phuong phép danh gia da ti€u chi
(Multicriteria Analysis - MCA) 1a cong cu danh
gia muc d§ quan trong cua tung ti€u chi liéu
quan va phan a&nh mtrc d¢ do trong viéc dua ra
quyét dinh cudi cung [30, 31]. Phuong phéap
MCA dugc ap dung phd bién khi st dung két
hop cac phuong phap nhu: phuong phap két
hop muc tiéu (SMART), phuong phap phan
tich tiéu chi st dung ham cong tuyén khéng
don vi (SAW) va phuong phép phan tich thi
bac AHP. Quy trinh thyc hién phan tich MCA
thé hién trén Hinh 3.

Trong quy trinh thyc hién phuong phap
MCA xuét phat tir diéu kién thuc té xac dinh
muc tiéu chung va cadc muc ti€u cu thé cua
cong tic ATVSLD trong hoat dong nd min tai
cac mo khai thac da VLXD cong suat vira va

[ Diéu kién lao déng ]

—h[ Xac dinh muc tiéu ]

( Xay dung bé titu chi
danh gia (SMART)

I

Xac dinh trong s6
tiéu chi (SAW)

T4 chuyén gia tw
van

\ (AHP)

(~ Xic dinh tim quan
trong cia tiéu chi

) \

—[ Chi 56 ATVSLD

Hinh 3. Quy trinh thyc hién phan tich da tiéu chi.

nho. Tir cac muc tiéu cu thé xac dinh 4p dung phuong phap SMART dé xay dung b tiéu chi
danh gia, tiép d6 dua vao thyc tién tién hanh danh gia mtc d6 dap Gng cac muc tiéu cta ting
tiéu chi tién hanh dénh gi4 diém tiéu chi. Danh gi4 mirc do quan trong cua cc tiéu chi trong
b tiéu chi bang phuong phap phan tich thir bac, xac dinh trong so tiéu chi. Tich hop hai gia
tri diém tiéu chi va trong sb tiéu chi bang phép nhan ma trn va cong tuyén khong don vi.
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Cac danh gia dugc thyc hién bang phuong phap chuyén gia trén co s¢ dinh luong khong don
vi. Khi két qua khong dat gia tri vé chi so nhat quan thi thue hién danh gia lai theo quy trinh
dén khi dua ra két qua chuan xéc.

2.3.2. Phuong phap SMART

SMART la thuat ngir viét tit cta cac tir viét hoa: Cu thé (Specific), co thé duoc do luong
(Measurable), Co tinh kha thi (Achievable), c6 tinh phu hgp (Relevant), va xac dinh thoi gian
(Time-bound). Tén clia phuong phap da thé hién cach thuc tiép can trong viéc dat myc tiéu
va danh gia myc ti€u. Thong qua phuong phap nay giup chung ta xay dung duoc bo tiéu chi
lién quan tryc tiép dén cac myc tidu vé ATVSLD va xac dinh duoc cac mirc do riti ro cia cac
hoat dong nd min trén cic mo khai thac da [6, 32].

Duya vao muc tiéu xac dinh muc do0 ATVSLD cong tac nd min trén cac mo khai thac da
VLXD 1a méi trudng 1am viée dugce loai bo cac yéu té nguy hiém co hai d6i véi NLD. Pidu
nay nghia la phai xac dinh cac ving nguy hiém nhu nga cao, d6 sap, rui ro khi khoan va thi
cong béi nd, bui da va tiéng 6n cao, , nguy co chdy no,.... Sau khi cac cong doan dugc xac
dinh mirc d6 an toan mot cach chi tiét s& giup xac dlnh cac bién phap phong ngtra va bao v¢
pht hgp nhu str dung bao ho ca nhan (BHCN), dam bao diéu kién vi khi hu va trang bi giam
tiéng On; bao gom ca viéc thuc day ¥ thirc va tu duy an toan cua tit ca nhan vién tham gia
qua trinh 1am viéc. Diéu nay ciling can phai thyc hién cong tac dao tao va huin luyén dinh ky
vé thg min, chi huy né min, ATVSLD, k¥ ning sir dung thiét bi va may moc va quy trinh lam
viéc an toan.

Céc du an khac nhau c6 thé xac dinh mot quy mé cong sudt, trinh tw va cong nghé khai
thac, phuong ti€n vat li¢u nd, trinh do quan ly - thi cong, k¥ nang lao dong khéc nhau. Do do
cac mirc do rui ro ATVSLD tai cac mo cling khong gidng nhau & nhiéu khia canh, cong viéce,
nhung muc dich chung nhat 13 can phai dam bao an toan tinh mang, stc khoe nghé nghiép
cho ngudi lao dong ciing nhu co sé vat chit cua doanh nghi¢p. Theo do, nghién cuu dé xuat
cac tiéu chi danh gia mic do ATVSLD bao gom 20 tiéu chi khac nhau dung dé x4c dinh chi
s6 ATVSLD va duoc tom tit & Bang 2. Trong d6: i) Nhom tiéu chi danh gia mirc d6 phu hop
vé cong nghé - 7 tiéu chi; ii) Nhom tiéu chi danh gia mirc d6 phu hop vé ngudn nhan luc - 2
tiéu chi; iii) Nhom tiéu chi danh gia vé hé théng quan Iy ATVSLD - 5 tiéu chi; iv) Nhém
tiéu chi danh gia vé méi truong-PCCC va PCTT - 4 tiéu chi; v) Nhom tiéu chi danh gia mirc
d6 phu hop vé quan tri va ngudn luc - 2 tiéu chi.

Bang 2. Bo tiéu chi danh gia mirc 3o ATVSLD trong cong tac nd min.

Nhém tiéu chi Tiéu chi cu thé
Tl Heé théng khai thac
T2 Bao quan VLNCN
T3 Van chuyén VLNCN
I Cong nghé T4 Khoan 16 min
TS N6 min
T6 Kiém tra, giam sat
T7 Ung dung cong nghé s6 va ty dong hoa
I Nhom tiéu chi nhan luc g izluléjglia(cl)u;grg
T10 He¢ thong quan Iy ATVSLD
T11 Tuyén truyén, gido duc, khen thudng, ky luat
I Nhoém tiéu chi Hé théng quan Iy ATVSLD T12 DPanh gid rui ro
T13 Cham soc stric khoe nguoi lao dong
T14 Quy trinh, ndi quy va tu kiém tra ATVSLD
T15 Vi khi hau
A 4 A s \ T16 Phong chay chira chay (PCCC)
v Nhoém tiéu chi Méi truong — PCCC va PCTT T17 Phong chong thién tai (PCTT)
T18 An ninh trét tu
T19 Tuén thu cac quy dinh phap luat

\% Nhom tiéu chi quan tri va nguon luc T20 Téi da hoa ngu dn lye
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2.3.3. Phuong phap SAW (Simple Additive Weighting)

Phuong phap phén tich “sir dung ham cong tuyén tinh khong don vi dé xac dinh gia tri
ctia mdi phwong an dudi dang Value Theory (VT). Phuong phép nay dua trén 1y thuyét gia
tr1 da thudc tinh va su ddc lap ctia cac thude tinh” [30].

St dung phuong phap dinh luong va ban dinh lugng dé danh gia mirc do ATVSLD bang
cach gan diém cho tiéu chi: véi timg tiéu chi duoc xay dung thuc hién so sanh twrong do1 tinh
chat tac dong tuong ing voi thang diém xéc dinh theo thang d4nh gia 5 bac (Bang 3), s6 diém
dugc cho ting dan theo cac yéu td ATVSLD co thé dap mg cho tung tiéu chi; Cac chuyén
gia thyc hién danh gia diém va diém danh gia duoc tdi wu bang tién trinh phan tich thir bac
dbi véi cac tiéu chi rd rang hodc phuong phap phan tich thir bic md dé xir Iy cac tiéu chi
khong rd rang 1am co s xac dinh murc d6 rui ro cho timg cong viée khi td chirc cong tac nd
min trén cac mé d4 VLXD.

Bang 3. Thang diém cac tiéu chi danh gia ATVSLD.

Piém danh gia

1 2 3 4 5

C6 nguy co mét , z C6 nguy co mét
ATVSLD €6 nguy co mat ATVSLD trun
) ATVSLD cao ) &
rat cao binh

C6 nguy co mat bam bao
ATVSLD thip ATVSLD

2.3.4. Phuong phap phan tich thit bac AHP (4nalytic Hierarchy Process)

Phuong phap ndy nhdm muc dich xac dinh mirc
dd quan trong ctia moi tiéu chi trong bo tiéu chi danh
gia, giup xé4c dinh gid tri trong s trong viéc dua ra
quyét dinh hodc danh gid mirc do khi phai d6i mat il
v01 hang loat cac ti€u chi khong c6 thang danh gia
do luong chung [31, 32]. Dé danh _gia murc do
ATVSLD trong qua trinh nd min thi can danh gia &
nhiéu phuong dién, nhleu cong tac, cac diéu kién tyr
nhién, con nguoi, td chirc san xuét khac nhau. Mat
khac mdi khau nho ciing bao ham nhiéu yéu t6 nho
hon cau thanh 1én c6 cai anh huong truc tiép, cai anh
hudng gian tlep, cai xdy ra nhanh, c6 cai dién bién

\ 4

Ma tran y kién chuyén gia

Ma tran ty s6 nhat quan W1

v

Ma tran ty s6 nhat quan W2

v

Ty s6 nhit quan CR < 0,1

tir tir do vay can thiét phai phan cap thir bac. Bang | bung
cach xac dinh mdt tha tu sap xep cua cac tiéu chi - :
theo murc do ting hodc giam dan, thé cho phép ngudi Trong so cua timg nhan to

quan ly xac dinh mtrc d9 uu tién twong doi gitra cac
tiéu chi. Két qua cudi cung dugc bleu dién du6i dang
mét ma trén so sanh, thé hién m01 quan h¢ gilta cdc tiéu chi v6i nhau. Sau do, 5O liéu ve do
uu tién duoc tong hop dé co tri sé chung cua muc d6 wu tién, doi hoi tong hop sd lidu duy
nhit vé& d6 uu tién. St dung phuong phap xac dinh chuan héa vector W (vector trong s0) dé
hoan thién quy trinh. Cubi cung, tinh nhat quan cta cic so sanh cap dugc kiém tra, néu danh
gia khong dam bao tinh nhit quan thi thyc hién danh gia lai tir ddu. So do thuat giai thiét 1ap
thr bac thé hién trén Hinh 4.

Hinh 4. So d6 thuat giai thiét lap tht bac.

2.3.5. Phuong phép chuyén gia

Theo nghién ctru nay thi cac cong tac xac dinh diém tiéu chi bang phuong phap SAW va
xéac dinh mirc d6 wu tién cua tiéu chi theo phuong phéap phan tich thir bic déu dugc danh gia
thong qua phuong phap danh gia dinh luong va ban dinh lugng. Theo d6 dua vao bang ti€u
chi dugc xdy dung va bang thang diém dwoc gidi thidu tir trude tién hanh cho diém tir cac
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chuyén gia dé xac dinh muc d6 ri ro ATVSLD cho cac mo. Céc chuyén gia thuc hién danh
gia 1 cac nha khoa hoc c¢6 chuyén mén trong linh vic khoan nd min, cac nha quan 1y vé
ATVSLD, cac can bd ky thuat, chi huy nd min,... S6 lwong danh gia cang nhiéu muc do
chinh x4c cang cao tuy nhién cac danh gia phai dam bao tinh nhit quan.

2.3.6. X1r Iy sb lidu

Sau khi thue hién thu thap két qua danh gid tir cac chuyén gia thyc hién xu 1y s6 liéu trén
phan mén Microsoft Excel dé xir 1y két qua trén ma tran danh gia. Cac budc thuc hién bao
gdm: tinh tong diém tiéu chi; xac dinh trong s trung binh theo timg hang; gia tri riéng 16n
nhit cia ma tran so sanh; ty s6 nhit quan CR (Consistency Rate); tinh vector nhit quan
(Consistency vector). Khi Két qua danh gia dam bao tinh nhit quan thi xac dinh chi sb
ATVSLD bang céch tich hop diém danh gia tiéu chi v6i mirc d6 quan trong ciia tiéu chi danh
gi4, tir d6 phan loai va két luan.

3. Két qua va thao luin

Dua vao bang tong hop céac chi tiéu danh gia mirc d6 ATVSLD trong hoat dong khoan -
nd min. Ap dung phuong phap phan tich thir bic AHP dé xac dinh trong s6 cho tirng tiéu chi.
Chi s6 an toan tinh cho timg mo duya trén két qua phan tich, tich toan bang ky thuat phan tich
thir bac AHP. Gia tri cbt 16i cua tiéu chi va mirc do dap g dugc thé hién qua cac diém sb
va day la yeu t6 quan trong quyét dinh dén gia tri chi s6 ATVSLD cho cac mo khai thac da
VLXD. Ty s6 nhét quan ctia danh gia dugce xac dinh dé cho thay, két qua danh gia cho diém
cua chuyén gia la phu hop véi yéu cau cua ky thuat phan tich thir bac AHP hay khong (CR
< 10% ddi v6i ma tran c6 kich thude 16n hon 20 x 20 va CR < 9% ddi véi ma tran kich thude
20 x 20). Két qua tinh toan cho diém sau khi duge xur ly s6 liéu thé hién trén ma tran tiéu chi.
Thuc hién phép nhan ma tran gitta gia tri trong s6 ctia phuong an theo 20 tiéu chi (T1 + T20,
ma tran kich thude n x 20) va gia tri trong s6 (ma tran kich thuge 20 x 1). Két qua xac dinh
trong sd tiéu chi thé hién trong Bang 4.

Bing 4. Gia trj trong s ciia tiéu chi.

Tiéu chi Gia tri riéng Téng gia tri riéng Vector nhét quan Trong 56
T1 0,059 1,259 21,315 0,146
T2 0,058 1,250 21,598 0,041
T3 0,058 1,250 21,598 0,124
T4 0,103 2,238 21,630 0,032
T5 0,156 3,369 21,629 0,029
T6 0,065 1,362 20,889 0,032
T7 0,015 0,313 21,016 0,032
T8 0,027 0,549 20,657 0,076
T9 0,072 1,521 21,110 0,076

T10 0,045 0,954 20,959 0,013
T11 0,015 0,306 20,860 0,146
T12 0,024 0,496 20,827 0,014
T13 0,014 0,286 20,898 0,014
T14 0,039 0,821 20,969 0,032
T15 0,024 0,513 21,453 0,032
T16 0,043 0,911 21,219 0,030
T17 0,039 0,825 21,057 0,014
T18 0,031 0,652 20,895 0,007
T19 0,091 1,958 21,630 0,034

T20 0,023 0,488 21,311 0,078
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- Gia tri riéng 16n nhét ciia ma tran 20x20 khi thyuc hién so sanh:

Zill o 21,176 (1)
’ ’ max 21 - H
- Chi s0 nhat quéan CI:
1= 2o =1 06189 )
o n-1
- Ty s0 nhat quan CR duogc xac dinh:
CRZQZM:O,0389:3,89%<9% 3)
RI 1,59

Dam bao tinh nhat quan, nhu vay két qua tinh toan 14 phu hop. Gia tri trong s6 dugc xac
dinh theo Bang 5.

Bang 5. Phan nhom tiéu chi.

Nhém Tiéu chi Trong s ()

Cong tac thi cong nd min (T5)
Cong tc khoan 16 min (T4) 4
Tuén thu cac quy dinh phap luat (T19)
Nguoi lao dong (T9)
Kiém tra, giam sat trudc trong va sau khi nd min (T6)
Hé thdng khai thac an toan theo quy chudn (T1) 3
Vién chuyén VLNCN (T3)
Bao quan VLNCN (T2)
Hg¢ thong quan Iy ATVSLD (T10)
Cong tac PCCC (T16)
Cong tac PCTT (T17)
Ban hanh hé thong quy trinh, ndi quy ATVSLD (T14)
Béo dam an ninh trat tu (T18)
Nguoi quan 1y, giam déc diéu hanh (T8)
Mai truong lao dong (T15)
Thyc hién danh gid rti ro cac nguy co mat ATVSLD trong cong tac
khoan n6 min (T12)
Téi da hoa ngudn Iyc (T20)
Ung dung cong nghé sé va mirc do hién dai cua thiét bi (T7)
Tuyén truyén, gio duc, khen thuong, ky lut (T11) 1
Cham soc suc khoe nguoi lao dong (T13)

I
(trong s6 >0,08)

I
(Trong sé tir 0,05-0,08)

I
(trong so tur 0,02-0,05)

1y
(trong s0 <0,02)

Ghi chii: I- Nhom céc tiéu chi “rdt quan trong”, 1a cac tiéu chi khong thé thiéu ddi véi cong tac ATVSLD;
II- Nhom cac tiéu chi ¢6 tam anh hudng truc tiép toi mic d6 ATVSLD; IIT - Nhom céc tiéu chi ¢6 tim anh
huong gian tiép téi mirc 46 ATVSLD; IV- Nhom céc tiéu chi it ¢6 tam anh huéng dén mirc 4o ATVSLD.

Pé x4c dinh chi s an toan cua hoat dong khai thac d4 VLXD trén dia ban khu vuc Nam
Trung Bo sir dung phuong phap dung chi tiéu tong hop khong don vi do. Theo phuong phap
nay cho phép gop tt ca cac chi tiéu co don vi do khac nhau (quy trinh, thi cong, nguoi lao
dong, quan ly, ...) vao mot ma trén tiéu chi téng hop va xac dinh thr ty vu tién. Quy trinh xac
dinh chi sb an toan trong hoat dong nd min tai cac mo khai thac d& VLXD trén dja ban cac
tinh Duyén hai Nam Trung b dugc d& xuét theo so d6 hinh 5. Chi s6 ATVSLD trong hoat
dong khoan - nd min “I,” 14 tong cac gia tri thé hién trong két qua cua phép nhan ma tran
giita gi4 tri trong sd clia phuwong an theo 20 tiéu chi (T1 + T20, ma tran kich thudc n x 20) va
gia tri trong sb (ma tran kich thuée 20 x 1):

L= TxB 4)

Trong d6 T; 1a diém danh gia mic d6 ATVSLD cua tiéu chi thi “i” ¢6 trong s6 twong
ung la Bi.

Dua theo gia tri chi s6 ATVSLD trong hoat dong khoan - nd min “I,” thuc hién phan
loai mic d0 ATVSLD trong hoat dong khoan nd min thanh 5 nhém nhu sau:
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+ Nhém I (N1): Nguy co még an toan rat cao, khong chép nhan duoc (1. < 60);

+ Nhom IT (N2): Nguy co mat an toan cao, can phai khac phyc ngay (I. = 61+120);

+ Nhom III (N3): Nguy co mat an toan trung binh, can phai theo doi thuong xuyén (Ia
=121+150);

+ Nhom IV (N4): Nguy co mat an toan thap, can phai theo déi (I = 151+180);

+ Nhom V: Bdo dam an toan (I5 > 180).

Bét dau

(1) Thanh Iap t chuyén gia

(2) Xem xét cac muc tiéu va rang budc,
dicu kién cta du an

'

(3) Xac dinh cac tiéu chi sang loc
(Xem dat hay khong dat véi muc tiéu bai
toan dua ra)

Khéng co tiéu chi
dat yéu ciu sang loc

(4) PBua ra sang loc so bd
(loai bo cac tiéu chi khong dat yéu
céu theo tiéu chi sang loc)

Sé tiéu chi dat yéu cdu sang loc >1

(5) D& xuat, tip hop cac bo tiéu chi ap dung
cho du an dua trén bo tiéu chi ban dau

=1

¥ v
(7) Tinh toan diém cac tiéu chi
(str dung phuong phap chi tiéu tdng hop
khong don vi do)

[ ]
v

éu cau

(6) Tinh toan ra trong sb cla ting tidu
chi sir dung phuong phap AHP

Du an mat an toan

(8) Tinh toan diém b tiéu chi tbng hop

v

Sé tiéu chi dat y

(10) Sép xép, phan nhom cac bé tiéu chi

(11) Tién hanh tinh toan chi sb an toan
cua du an

(12) Két luan mirc d6 an toan
cua du an

Du an an toan
Két thuc

Hinh 5. Quy trinh x4c dinh chi s6 an toan trong hoat dong khoan n6 min tai cac mo da VLXD khu
vuc Nam Trung BJ.

Qua khao sat diéu kién thuc té cta cac mo khai thac dd@ VLXD khu vuc Nam Trung Bo,
tién hanh cho diém danh gia voi 24 mo va xir 1y sb liéu dua ra két qua tham khao thé hién
trong Bang 6. Cac gia tri murc do an toan theo ting nhom phan loai ¢ trén N;j trong tmg voi
téng gia tri chi s6 ATVSLD (I,) ciia cac tiéu chi c6 trong s tidu chi 1a Bj, (voi gi tri j =
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1,2,3,4 thé hién trong bang 5). Theo két qua thi 8 mo c6 nguy co mat ATVSLD thap, 16 mo
c6 nguy co mat ATVSLD trung binh. Can c6 cac bién phap hi€u qua dé giam thiéu cac nguy
co mat ATVSLD trong hoat dong khoan nd min tai cdc mo nay.

Bang 6. Chi s6 ATVSLD tinh cho cac nhom trong sé tiéu chi.

Tinh TT Mo N1 N2 N; N4 I.
1 Hoa My 32 39 60 8 139
2 Pht Thanh 32 36 46 7 121
Phit Yén 3 DbcSuc + 4 60 7 153
4 Subi Biéu 44 43 43 8 148
5 Sudi Cbi 40 45 58 11 154
6 Tan Lap 32 39 52 11 140
7 A Chau 36 39 60 10 145
8 Thién Pht Phat 36 42 50 9 137
P 9 Hon Thi 32 45 52 11 140
Khanh Hoa 10 HbHanh 48 45 46 11 150
11 Thanh Danh 40 45 58 10 153
12 HonHéo 28 43 52 10 138
13 Hon Giai 32 43 58 7 145
14  CoLd 36 4 43 7 133
. . 15 CoLo2 40 33 43 5 126
Ninh Thun & 5 ien 4 45 5 9 150
17 Nui Giang 36 51 54 5 146
18  Lac Tién 32 49 48 7 129
19  NuiTao 36 51 54 9 150
20  NuiDay 40 57 50 7 154
. . 21 Tazon2 48 51 56 9 164
Binh Thuan > B4 Tazon 4 45 4 10 143
23 Chép Vung 44 45 43 8 145
24 Tazon5 32 36 46 8 122

Thao luén Qua khao sat diéu kién thuc té cta cac mo khai thac da VLXD khu vuc Nam
Trung B9, tién hanh cho diém danh gia V01 24 mo6 vaxu ly s6 liéu dua ra két qua tham khao
thé hién nhu sau: ¢6 1 mo c6 nguy co mAy an toan cao can phai khic phuc ngay, 16 mé co
nguy co mat an toan trung binh can phai theo doi va kiém tra quy trinh ATVSLD thuong
xuyén, 8 moé co nguy co mat an toan thfip can phai theo ddi. Cac mo c6 nguy co mat ATVSLD
trung binh c6 hién trang cong nghg, thiét b khai thac kha lac hau tai mo, cong nhéan co tubi
doi va kinh nghiém chua nhiéu, qua trinh thi cong né min tiém an nhiéu nguy co c6 thé xay
ra tai nan lao dong, anh huong to1 sire khoe nguoi lao dong. Trong céc tiéu chi danh gia thi
tiéu chi vé cac bién phép thi cong khoan, né min duoc xay dung kha chi tlet cung voi viéc
tuan thu cac quy pham an toan thi day la 2 tiéu chi dugc danh gia voi trong s6 cao, néu khong
tuan thi c6 thé gay tai nan lao dong nghiém trong khong thé kiém soat. Cac tiéu chi vé con
nguoi cling dan dugc chuyén mon héa khi nhidu mé thué cac don vi chuyén mén thyc hién
cong tac nd min trén cac mo, cac thg min cua cac don vi thué ngoai dugc dao tao tay nghe
kha bai ban va c6 chuyén mén tét. Tuy nhién, mot sd mo Van tu thue hién cong tac khoan nod
min cho mo véi ddi ngii tho min chwa duogc dao tao tot vé chuyén moén va khong thuong
xuyén duoc hudn luyén an toan. Cac quy trinh vé& nhan dién, danh gia va kiém soat rai ro
ATVSLD trong hoat dong nd min ciing nhu cac hoat dong khai thac chua duoc xay dung bai
ban chi tiét cac tai liéu vé ATVSLD chu yéu van 1a cdc bd quy chuan quy pham ATVSLD.

4. Két ludn

Két qua nghién ctru mudn nhan manh vao phuong phap dé xac dinh chi s6 ATVSLD
thong qua viéc danh gia cac tiéu chi lién quan khi thuc hién cong tic khoan nd min tai cac
mo da VLXD no6i chung. Thong qua phuong phap nay c6 thé giup doanh nghiép kiém tra lai
quy trinh t6 chtrc san xuat va quan 1y vé ATVSLD trong hoat dong nd min cta doanh nghiép
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cac doanh nghiép khai thac d4& VLXD tai khu vuc Nam Trung B0 ndi ri€éng va cac md khai
thac khoang san st dung phuong phdp khoan ndé min dé chuan bi dat da ¢ Viét Nam noi
chung.

Dong gop cua tac gia: Xay dung y twong nghién cou: D.N.H., N.D.A.; Lya chon phuong
phap nghién ctru: DN.H., T.D.B.; Xir ly s6 li¢u: D.N.H., N.D.A., T.D.B.; Khoa sat 1y phiéu
cho diém: N.D.A.;Viét ban thao bal bao: D.N.H., N.D.A., T.D.B.; Chinh stra bai bdo: D.N.H.,
N.D.A., T.D.B.

Loi cam on: Nhom tac gia xin cam on su tai tro tir dé tai cap co s&, M s6 T24-21: “Nghién
clru dé xudt cac giai phap nang cao hiéu qua cong tic quan Iy an toan, vé sinh lao dong cho
cac don vi khai thdc mé sur dung vat li¢u nd cong nghiép trén dia ban tinh Ninh Binh” cta
Truong Pai hoc Mo - Dia chét.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 13 cong trinh nghién ctru cua tip thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién cuu trude day;
khong co6 su tranh chap loi ich trong nhom tac gia.
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Abstract: Blasting operations for quarrying are inherently associated with numerous
occupational safety and health risks, including explosions, collapses, generation of dust and
toxic gases, and the impact of shock waves and air blasts. Therefore, it is essential to conduct
stringent assessments and controls of production activities to ensure the safety and health of
workers. This study employs a multi-criteria evaluation method, based on establishing
safety and health objectives to develop a set of assessment criteria. These criteria are
analyzed and evaluated based on their relevance, feasibility, measurability, and suitability
to the spatial and temporal conditions during blasting operations at construction material
quarries. The study uses a dimensionless linear combination function to determine the
criteria scores, which form the basis for identifying the safety and health levels in blasting
activities at these quarries. The hierarchical analysis method is incorporated to prioritize the
criteria in relation to each other, allowing for the calculation of a safety and health index.
With 55 quarrying limestone in the Nam Trung Bo region of Vietnam, this study selected
22 representative quarries to investigate and determine occupational safety and health
indices during blasting operations. By synthesizing the research results for blasting activities
at construction material quarries in the Nam Trung Bo region, the study contributes a new
method to practice for identifying hazards and forecasting safety and health levels in
blasting operations. This aims to develop technical safety measures for these activities.

Keywords: Safety; Occupational hygiene; Multi-criteria; Construction materials; Analytic
hierarchy process.



