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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Mot s6 gial phap nang cao cong tac quan ly an toan, vé sinh lao dong
trong hoat dong st dung vat liéu né cong nghié¢p
cho cac mo da tai Ninh Binh
Nguyén Dinh An'2", D& Ngoc Hoan'2, Lé Thi Thu Hoa'?, Tran Dinh Bio'?, Nguyén Tuén Thanh'

"Trwong Pai hoc Mo - Pia chat
2Nhém nghién ciru manh Nhitng tién bo trong Khai thic mé bén viing va c6 trach nhiém (ISRM)

TOM TAT

N6 min dé 1am toi dat da 1a cong doan dau tién co anh hudng rat 16n t6i cac cong doan tiép theo (xuc boc,
van chuyen nghlen sang) trong day chuyén khai thac da vat liéu xay dung. Trong khau n6 min luén ton tai
cac yéu té nguy hiém, c6 hai nhu: khong tuan thu quy trinh, nga cao, da roi, do sap, nguy co gy nd do cac
tia Itra, phong dién, va dap va cac bénh nghé nghiép do tiép xtic voi vat lidu nd cong nghiép (VLNCN), bui.
Dé danh gia dugc cac nguy co c¢6 thé xay ra toi tinh mang va sirc khoe ngudi lao dong, nhom tac gia da
nghién ciru, dé xuét cac bién phap nang cao hidu qua quan 1y an toan vé quan 1y, k¥ thuat va té chirc nham
dam bao an toan cho nguoi lao dong trong qua trinh sir dung VLNCN trén dia ban tinh Ninh Binh.

Tir khéa: An toan; vé sinh lao dong; vat liéu nd; mo da; Ninh Binh

1. Pit van dé

Ninh Binh 14 mt tinh ¢6 tiém ning 16n trong khai thac khoang san, dic biét 1a da lam xi mang va da voi
VLXD théng thuong véi trit luong lan luot khoang 1.549.555 nghin tdn d4 lam xi ming va khoang 400
triéu m> da lam VLXD thong thuong (Quyet dinh 1834/QD-TTg, 2015). Dé khai thac cac khoang sang da
vOi nay thi cong nghe khoan nd min dé chuén bj dat da la rat quan trong. Véi khdi luong san xudt thude nd
dat trén 12.000 tan/nam (Micco, 2022). Cong ty CN Hoa chat mo Béc Trung B dit tai tinh Ninh Binh c6
khdi lugng san xuét thude nd dat trén 12.000 tin/ndm dam bao cho nhu céu sir dung thudc né trén dia ban
¢6 xu huéng gia tang (Hinh 1). Trong qua trinh st dung VLNCN luén tiém 4n céac - nguy co mat an toan lao
dong nhu: thao tac khong dung v6i quy trinh, nguy co ngé cao, nguy co da voi, do sap, nguy co gy nd do
cac tia ltra, phéng dién, va dép va cac nguy co giy bénh nghe nghiép do tiép xtic véi tién chit cua
Nitoratamon, bui (Nguyén DPinh Au va Nhit Van Bach, 1996; B Ngoc Hoan, 2022).

Nhu cau dit ndé min va lwong VLNCN tirng nim
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Hinh 1. Nhu cdu dd né min va lwong VLNCN can sit dung hang nam tinh Ninh Binh

2. Hién trang sitr dung VLNCN tai cAc mé d4 v6i tinh Ninh Binh
2.1. Hién trang cong tac khai thdac da voi trén dia ban tinh Ninh Binh

Hién nay khu vuc Ninh Binh cé 6 nha may xi ming dang hoat dong c6 cong suét nha may tu 1,4 dén 2.4
triu tan/ nam. Cac moé da voi khai thac lam nguyén li¢u cho nha may xi mang hang nam tiéu thu 300 dén

* Tac gia lién hé
Email: nguyendinhan@humg.edu.vn
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565 tan thudc nd (hinh 2). Cac mo chu yéu sir dung hé thong khai thac (HTKT) theo 16p xién xtic chuyén
hodc gat chuyén xudng chan tuyén. ba tir chén tuyén dugc van chuyén t6i khu vuc nghién sang phan loai
va dua vao kho chira trude khi cung cép cho nha may xi ming. C6 1 mé khai thac theo 16p bang van tai
tryc tiép. Vi 40 mo dé khai thac VLXD thong thudng duge cap phép, tong trir lugng twong tng 1a 215,3
triéu m3 (con lai 182,2 triéu m® chua cip phép khai thac). Cong sudt khai thac hang nim khoang 4,7 triéu
m3(Micco, 2022). Cac mé khai thac da lam VLXD thong thudng c6 quy md cong suét trung binh va nho
v6i tudi tho trén dudi 25 nam. Trong d6, 9 mé ¢4 VLXD thong thuong ap dung HTKT theo 16p xién con
lai chi yéu (31 mo) ap dung HTKT khéu ty do, nén didu kién vé thi cong, diéu kién vé an toan con gip
nhiéu khé khin va chua phi hop cho cong tac khoan nd min. Theo xu thé phét trién chung thi nhimg mo
da ap dung HTKT Lép dung ngay cang boc 16 nhimng han ché, bt cip vé cong tac an toan, cong tic quan
1y k¥ thuat, moi trudng nén nhimg moé nay dang chiu strc ép vé viée phai thay ddi cong nghé khai thac ciing
nhu chuyén d6i HTKT sang 16p xién hodc 16p bang (P6 Ngoc Hoan, 2022).

(‘éng suiit nhi mdy xi ming va lwgng thude né sir dung
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Hinh 2. Céng sudt nha mdy xi mang va nhu cau sir dung thuéc né céng nghiép

Dé)ng b6 thiét bi ciia cac mo khai thac d4 voi trén dia ban duoc chia lam 2 nhom:

- Cac mé c6 quy md cong suat 16n sir dung HTKT theo 16p bang 14 16p xién xiic chuyén hodc gat chuyén
str dung may khoan thiy Iyc 14 chii yéu, may khoan BMKS5 it sir dung ma chu yéu trong giai doan XDCB
mo. Puong kinh 15 khoan: d = 76mm dén 130mm (Furukawa Atlatcopco, Tamrock) May xtic thuy luc
gau nguoc dung tich gau tir 1,5 + 3,0m3, xtr 1y dé qué c& bang bua dap thity Iyc. O t6 vén tai 14 loai tu )
VOi tai trong tur 25 + 25 tan cuia cac hang Caterpillar, HOWO, VOLVO,...xuc, gat chuyén trén tang sir dung
may gat cong suat 200 + 400 CV hodc may xtc thuy luc gau nguoc.

- Cac mo ¢6 quy md cong suit nhod thuong sir dung ddng bo thiét bi voi may khoan: BMK4, BMKS,
duong kinh 16 khoan d = 105 mm; X Iy da qua c& bang may khoan cam tay, dudng kinh 15 khoan 32 + 42
mm. May xuc thuy luc gau nguoc, dung tich gau xtic E= 1,5+ 2,5 m? 1am viéc dudi chan tuyén chat tai
1én thiét bi van tai 1a 6 t6 tw d0 tai trong 10 — 25 tén ctia cac hing HOWO, DONGFENG, HYUNDAL...

2.2. Hi¢n trang cong tic né min

* Doi véi nhém cde mo cé quy mé 1om:

- Nhin chung cong tac quan 1y k¥ thuat ciia cic mo nay da twong ddi tdt, cac chi tiéu ky thuat hop 1y (a,
b, W, L, H..) dam bao phu hop véi timg diéu kién cta mo.

- Stir dung thubc nd: Anfo + ADI + nhii twong, TNP1; Anfo + AD1 + nhii tuong, tuy nhién ty 1¢ sir dung
thudc nd chiu nude (Nhi trong) cao chiém khoang 35 — 40 % tong luong thude no str dung.

- Phuong phap n6 min: Cac mo nay da ap dung cac phuong phap nd min vi sai phi dién, vi sai dién.

- Chi tiéu thude nd: do yéu ciu vé kich ¢& hat sau nd min va do phing mit ting nén chi tiéu thudc nd sir
dung ciia cic mo nay tuong ddi cao trung binh q = 0,45kg/m>.

* Doi véi nhém cde mé cé quy mé nho:

- Cac mo nay do ap dung HTKT 16p dimg hodc khau ty do nén cac chi tiéu k¥ thuat khong dam bao, khi
khoan va né min chu yéu tdn dung cac mit truot va mat tu do dé ting khdi lwong d4 nd min tuy nhién didu
kién thi cong va diéu kién an toan khong dam bao.

- Chi tiéu thubc nd sir dung ciia cac mé ndy twong ddi nho, thong thudong chi tiéu chi tir 0,18 + 0,28 kg/m?.

- Do chi tiéu thap nén ty 1¢ da qua c& cao => chi phi xtr ly da qua c& cao.

- San luong thap nén mudn tang san luong 1a rat khé khan.

- Phuong phap diéu khién né: kip dién tirc thoi.

3. Panh gia rii ro va cac bién phiap dam bdo an toan trong sit dung VLNCN tai cac mé da voi trén
dia ban tinh Ninh Binh
3.1. Danh gid rii ro

Theo thdng ké, cac TNLD chii yéu déu bit ngudn tir cac hanh vi méit an toan truc tiép (d& nhéan biét)
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hoac mat an toan gian tiép (kho nhan biét). Cac nguyén nhén gay mét an toan gom cac yéu td ca nhan, nhan
thire Ve rui ro, may moc, dung cu khong dat tiéu chuén tao ra moi truong lam viée mat an toan. Méi truong
nay rat nguy hiém néu bi tac dong boi yéu té khac nhu khong duge dao tao, thoi tiét, thiéu kinh nghiém,
lam tit va van hanh sai quy trinh,... Quy trinh hinh thanh TNLD co ban duoc thé hién & hinh 3.

De ngan ngua cac yeu t6 nguy hiém va co hai, viéc danh gia rui ro 1a can thiét dé nhan dién diy du cac
mdi nguy lién quan dén viéc sir dung VLNCN tai cdc m6 khai thac d4 trén dia ban tinh Ninh Binh. Qua
trinh nay gitp xac dinh cac rai ro tiém an va xay dung bién phap quan 1y, k¥ thuét an toan nhim bao vé
nguoi lao dong, moi trudng va tai sdn. Nhu vay, danh gia rii ro 12 mot qué trinh nhén dién, phan tich va
dbi pho véi rui ro, cong tac danh gia rui ro duoc tién hanh theo cac budc thé hién trén hinh 4. Panh gia rui
ro bao gdm nhan dién, phén tich va di pho véi rui ro, dua trén hai tiéu chi: tan suét rui ro (chia thanh 5
mirc d6) va mirc 6 nguy hiém (chia thanh 5 mtrc d6). Hai tiéu chi nay duoc tich hop trén ma tran danh gia
riii ro s& cho cac gid tri mirc do riii ro tuong tg tir 1 dén 25 (Aspirtakis T. and nnk, 2018; DS Ngoc Hoan,
2022). Banh gia rui ro trong cong tac st dung VLNCN dugc danh gia theo bang 1.

il ’ o NHAN DIEN CAC
Céc hanh vi mét an toan X pery— CHIANED MOI NGUY HIEM
) \ CAN LAM TUNG BUGC LIEN QUAN BEN
! Thidt b - THUC HIEN TUNG BUGC
= et b[ THIC HIEN
~ ‘4
™ ’
l ‘ |J| |
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' reon YT .
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‘b GHI CHEP PANH GIA
MITC BO PHO BIEN VA PHAM VI CONG VIEC

—— -

Hinh 3. Quy trinh hinh thanh TNLD Hinh 4. Cac budc danh gia rui ro
3.2. Xay dung hé thé'ng qudn ly ATVSLD trong qua trinh siv dung VLNCN

Viéc 4p dung hé théng quan Iy ATVSLD nhim dam bao ATVSLD trong hoat dong sir dung VLNCN tai
cac mo khai thac da. Cac nd lyc ctia chinh phu hién nay 1a xay dung dugc cac hé théng quan Iy ATVSLD
¢6 thé ap dung cho timg linh vuc nganh nghé va cong viéc riéng biét. Ngoai ra, van hoa an toan va thyc
hién kiém toan an toan s& gop ph?m nang cao y thic nguoi lao dong, chii doanh nghiép gop phan giam tai
nan lao dong (TNLD) va bénh nghé nghiép (BNN) H¢ thong quan ly ATVSLD (OHS) trong nganh mo néi
chung va cong tac nd min ndi riéng lién quan dén cac hé thdng quan 1y OHS va Chudi danh g1a an toan va
strc khoe nghé nghlep (OHSAS) 18001 trong nganh mé, viée tich hop OHSAS 18001 vao hé théng quan ly
chat lwong ISO 1a cén thiét dé hop 1y hoa quy trinh (Do Ngoc Hoan, 2022) Do tinh twong thich va gidng
nhau cua OHSAS 18001 va ISO 9001, c¢6 thé phat trién mot khuon khé quan 1y tich hop dé tranh triang lap
nd lyc va giam bét dau vao ngudn luc. Nhimg loi ich nay bao gom (i) mdi truong hoat dong an toan hon,
(ii) giam riii ro cho ngudi lao dong, (iii) két hop quan 1y an toan vao quan 1y du 4n va (iv) cai thién quéan ly
du an. Mot quy trinh quan ly rii ro duoc dé xut cho hoat dong su dung VLNCN tai caic mo da dugc thé
hién trén hinh 5.

Bang 1. Pdnh gia rii ro ATVSLP trong cng tic né min

) Dénh gia rii ro
Nhén dién cidc moi nguy trong qua trinh sir dung A Mirc do 2 Mikc
T VLNCN Tan | oy | Khdndng | g5 0
suat <X xay ra
hiém ro
Va cham vdi cdc dong co chuyen dong: may moc,
thiét bi (6 t6, may khoan, may xc,...) hoat dong trén fo
! khai truong mo (bao gdm ca may bom nude 16 khoan, ) Cao (B) | Itkhixayra 8
0 t6 chd VLNCN.
Nguy hiém do tron truot, vap nga:
- Céc phuong tién, vat tu, thiét bi xap xép khong ding C6 thé
2 | vitri an toan 3) Nhe (D) ) 12
- Khi di chuyén trén bdi min khong quan sat, bi vap xayra
ngd, thut chian xubng 16 khoan...
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Pénh gia rii ro
TT Nhan dién cac mdi n\glli)lfvta)\?g qua trinh sir dung Tin Mirc do Kha niing Muc
£ nguy - do rui
suat hié xay ra
iem ro
Ngad tir trén cao:
- Pung ¢ nhing noi mat an toan, di chuyen 0 nhitng PR
3 doan duong khong duoc phép (suon tang, ta luy bai @) Cao (B) | Itkhixayra 8
thai, duong ddc, tron trugt).
4 | Dién giat: “ Cao (B) | Itkhixdyra 8
Nguy hiém do chay, no:
- Do VLNCN tiép xtic v6i ngudn nhiét: ngon lira tran,
tan ltra, tia Itra dién... ) )
5 |- Phuong tién khong dugc bao dudng coé the gay chép ) Tham Hiem khi 5
dién, chdy do ma sat,.. khoc (A) xay ra
- Quang quat, kéo 1€, cha sat VLNCN.
- Do thoi tiét x4u (sim sét).
- Thi cong khong ding quy trinh an toan.
Nguy hiém do vit roi, do:
- Thyc hién viéc bbe dd VLNCN khong dang quy trinh.
- Khi dang thi cong nap min bi dat da tang trén tut 1. C6 thé
6 | - Xe van chuyén dat da ciia mo roi vii vang ban vao khi | (3) Nhe(D) ) 12
di lai trén dudng van tai mo. xayra
12
- Sao tre, sao sat va cham vao co thé, do nguoi sir dung
thiéu quan sat.
.. .oz It khi xay
7 | Da ving khi né min: “ Cao (B) ra 8
Vi khi hdu:
- Piéu klen thoi tiét anh huong t6i sirc khoe nguoi lao
dong. Khong C6 kha
8 | - Do do am moi truong khong 6n dinh (do am qua | (2) dang ké o, 10
cao, qua thdp) anh huong téi sue khoe ngu(n lao dong (E) nang xay ra
- Gi6 16¢, mua béo, sim sét khi dang thi cong nap min
trén khai trudng mo
Anh sdng gay say nd'ng, say nong. )
- Anh sang mat troi c6 cudng dd buc xa cao anh Co the
? huong dén thi gi4c, sirc khoe nguoi lao dong khi lam ) Nhe (D) xay ra 12
viéc ngoai trorl
Nguy co mic mgt s6 bénh: Bui phoi, bénh ho hap, . C6 thé
10 | bénh ngoai da, bénh duong ti€u hoa, chén thuong | (3) Thap (E) xity Ta 15
mat mo mit. .
Khong 11a
11 | Tibng én: ) | dangke | COkha 10
(E) nang xay ra
Cic chit héa hoc:
- Hit phai cac loai khi ddc hai nhu CO, NO, NO2...
12 | sinhrado qua trinh nd min. “) Cao (B) | ftkhixayra 8
-Tiép xuc véi VLNCN, tién chét thudc nd nhu Nitrat
Amon, dau Diezel, cac chét a xit..

Theo hé théng quan 1y nhu trén thi pham vi duoc thiét 1ap 1a khu vuc tién hanh st dung VLNCN, noi
tiém an cac nguy co c6 thé xay ra TNLD va BNN cho cac thg min. Trong qua trinh nd min lugng bui sinh
ra 16n nhung thoi gian tac dong thi khong kéo dai, thg khoan - nd min thudng chiu tic dong boi bui do qua
trinh khoan 1a nhiéu hon, nén nguy co mac BNN bui phoi khong dugce dé cap toi & ddy. Qua trinh danh gia,
nhan dién rii ro sé hd tro cho viéc ra quyét dinh va bao gf“)m so sanh cac két qua phan tich rii ro véi cac
tiéu chi da thiét 1ap dé trién khai hanh dong bd sung. Xir 1y rii ro bao gdm mot qua trinh lap lai vé: Xay
dung va lya chon cac bi¢n phap xu ly rii ro; Hoach dinh va thuc hién xur ly rai ro; Panh gia hiéu luc cta
xir Iy d6; Quyét dinh liéu ¢6 duy tri rai ro & mic chép nhan duoc hay khong; Néu khong thé chip nhan
dugc, thue hién cac xur Iy thém nira. Theo quy trinh cai tién lién tuc thi viéc thuc hién quy trinh nay duoc
thyc hién theo 4 budc ndi tiép nhau tao thanh cac vong lap dé hoan thién va cai tién lién tuc bao gdm cac
budc thé hién trong hinh 6.
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3.3. Cac gidi phap ky thudt nang cao hiéu qua cong tac an toan trong qud trinh sur dung VLNCN.
3.2.1. Giai phdp an toan trong qua trinh thi cong né min.

- Tét ca cén b cong nhan vién tham gia qua trinh nd min phai ¢6 trinh do chuyén moén va dugc huén luyén
ky thudt an toan vé s dung VLNCN. Cong nhén tiép xtic voi VLNCN phai kiém tra dinh ky vé ste khoe, ¢6
gidy chimg nhan cua co quan c6 thim quyén.

- Lap ho chiéu nd min cu the va xac dinh ro: (1) Vi tri n6 nb min, phuong phép né min,  chung loai vat liéu )
cong nghiép; (i) Cac thong sé nd min cu thé. Luu ¥ Ira chon Quy md va lwong thude né tire thoi phu hop véi
cac khoang cac an toan theo quy dinh: Khoang cach an toan vé chan dong, khoang cach an toan vé séng khong
khi, khoang cach an toan vé d4 vang; (iii) So d0 diu ndi mang nd: B6 tri hudng d4 vang va hudng truyén song
chin dong léch so v6i hudng c6 cong trinh can bao vé; (iv) Xac dinh ban kinh an toan, vi tri canh gidi, nguoi
canh gidi, nguoi chi huy n6 min, thoi gian va hiu 1énh n6 min. Phai dam béao an toan tuyét d6i cho bii min, cho
khu vuc canh gidi va cho ca nguoi di 1am nhiém vy canh gigi (Nhit Van Bach, 2003).

- N6 min theo diing gidy phép d dugc cép, trong thoi gian thi cong nd min tuyét doi nghiém cam ngudi khong
phan sy di vao khu vuc nb min;

- Tuén thi cac quy dinh an toan khi tiép xic VLNCN: Khong && VLNCN bi va dép, x6 ddy hodc chiu nhiét
do cao qua muc quy dinh cua nha san xuat. Khong day, ném, kéo 1é hom c6 chira VLNCN. Khong duoc kéo
cing hodc cit ngan day dan ctia kip dién, kip phi dién. Cam dung bat cir vét gi choc vao kip nd va cAm sira chita
kip dién, kip phi dién thanh kip nd thuong;

- Khéng dugc hat thude hodc ding ngon lira trén cach chd dé VLNCN gan hon 100 m. Khi tiép xtc v6i VLN
khoéng duoc mang theo nguoi cac loai dung cu ma khi sit dung c6 phat ra tia Itra (diém, bat ltra) hodc cac loai
thiét bi, phuong tién thu, phat song dién tir tan s radio (dién thoai di dong, may thu phat FM) (QCVN
01:2019/BCT, 2019).

- Khi ding thudc né nhay nd khong duge bé, cit gdy ma sat khi nap thudc n, dua kip nd vao 16 khoan, vao
min mdi dung theo quy dinh an toan, ding kim chuyén ding dé bop miéng kip.

3.2.2. Giai phdp an toan phong chong chdy né trong mia mua béo

Vio nhitng ngay mua bio nguy co sat 16, truot ngd gia ting, nguy co bi sét danh khi thi cong trén bai nd
ciling gia tang vi nhimg khu vuc khai thac d4 & day thuong & cac vi tri cao dé bi sét danh xudng. NLD ¢
thé bi sét danh tring hodc cac phuong tién nd min dién co thé b sét danh tring gay nd mat kiém soat. Cac
giai phap dugc duara la:

- NLD phai dugc huan luyén va kiém tra dat yéu cau vé nghiép vu PCCC hang ndm.

- Ngoai viéc chdp hanh va tuan thu moi nguyén téc an toan vé phong chbng chay nd, can phai trang bi
day du cac phuong tién phong chéng chay nd nhu: bé cat (bao cat), binh bot chéng chay chuyén dung.

- Kiém tra hé théng chong sét 6 cac khu vyc khai thac, hé thdng cap dién, thong tin lién lac, ..

- Khi gép diéu kién thoi tiét xau, mua dong, sim chdp, swong mii phai dimg thi cong va c6 blen phép an
toan cu thé dé giai quyét cong viéc dang thi cong.

- Sau khi c6 mua déng, sam chép, trude khi thi cong cac phai kiém tra diéu kién an toan & cac bo vach,
taluy...

- Khi né min bang kip dién, hai dau day dan cua kip phai luon dau chap lai dén khi d4u nbi vao mang
nd. Day dan chinh cia mang dién nd min phai duoc dau chap mach cho téi Iuc d4u vao hai cuc may nd
min. Cac diém ndi giira kip dién va duong diy dan phai sir dung bing keo (bang dinh) cach dién quén chat
dam bao khong do dién, doan mach.

- Khong thi cong nd min bang kip dién trong diéu kién thoi tiét x4u c6 mua gidng, sim chép.
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- Trong truong hop dang thi cong c6 xuat hién mua giéng, sim chép, dimg hoan toan cong tac thi cong
nap min. Trong truong hop mang da duge dau ghép trude luc ¢ sim chdp thi phai cho khéi nd ngay véi
diéu kién 1a da thuc hién ddy du cac quy dinh an toan hodc phai thao cac day dan chinh ra khéi mang va déu
chép voi nhau (né min dién). Tht ca moi ngudi nhanh chong rut vé vi tri an toan.

3.2.3. Gidi phdp phong chong ndng nong khi thi céng né min.

- Trong ngay ning nong, can phéi hop chat ché voi cac mo dé t6 chirc san xudt hop ly, bd tri thoi gian
thi cong vao nhiing thoi diém thich hop, han ché tbi da lam viéc ngoai troi vao khung gior ¢6 nhiét do cao.

- Cung cip diy dii nuéc udng giai nhiét cho CBCNV thi cong ngoai khai truong nhu nude gao rang,
nudc chanh duong...

- Sau khi nap min lap bua hoan chinh toan bai min, néu chua c6 1énh ctia Chi huy nd min thi khong dugc
dau nbi mang nd trén mat ngay va nhirng ngudi tham gia thi cong nap nd min phai ra khoi khu vue bii min,
d6ng thoi clr nguoi canh gac bai min theo quy dinh:

+ Phy kién nd trén mit phai dugc bao quan tai noi thoang mat, duoc che chén dam bao tranh anh néng
truc tiép.

+ Vige rai phy kién nd trén mét va t1en hanh déu ni mang nd trén mat phai dwoc tinh toan sao cho thoi
gian tién hanh ddu ghép mang no phéi gin thoi gian khoi nd dé dam bao an toan cho toan by mang no trén
mat (thoi gian tinh tir khi dau nbi xong mang nd trén mat dén khi nd < 30 phit).

+ Viéc dau ndi mang nd min chi dwoc thuc hién sau khi c¢6 1énh ctia ngudi Chi huy nd min.

4. Két luan

Thong quan phan tich cac diéu kién s dung VLNCN tai cac mo khai thac da tai tinh Ninh Binh, nghién
clru d3 tién hanh danh gia rui ro ATVSLD trong hoat dong st dung VLNCN tai cac mo da, xay dung hé
thong quan 1y ATVSLD trén co so cai tién lién tyc cac cong tac lap ké hoach, thyc hién cac bién phap, kiém
tra khic phuc va hanh dong tao thanh cac vong lap ¢ thé giup nang cao va kiém soat riii ro khi diéu kién
lao dong thay d6i. Nghién ciru ciing da dé xuat dugc cac giai phap vé to chirc, quan ly, kiém tra kiém soét
va cac bién phap k¥ thuét trong cong tac sir dung VLNCN tai cac mo da nay. Nhan manh day 1a nhom cong
viéc néng nhoc, doc hai, nguoi lao dong phai tiép xuc voi vt tu yéu ciu nghiém ngit vé ATVSLD. Viéc
giit an toan khi thi cong bii min trong cac diéu kién thoi tiét phire tap cting duoc nghién ctru dé cap va dua
ra cac gidi phap ddm bao ATVSLD 6 céc tinh huong bét ngo xay ra. Dbi voi mot tinh 6 hoat dong khai
thac khoang san, dac biét 1a khai thac da 16n nhu Ninh Binh thi hang nam luvong thude nd dugc su dung 1a
rat 16n. Néu khong c6 cac bién phap vé quan 1y va sir dung mot cach hop 1y ¢6 thé gdy ra nhimg hiém hoa
khon ludng. Viéc quan 1y an toan higu qua, dam bao diéu kién lao dong an toan, vé sinh cong nghiép sé
20p phan giam thiéu TNLD va BNN dem lai cudc séng 4m no hanh phuc cho NLD, phat trién doanh nghiép
va su phén vinh cta xa hoi.
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ABSTRACT

Proposing solutions to enhance the effectiveness of occupational
safety and health management in the use of industrial explosive
materials at stone mines in Ninh Binh province

Nguyen Dinh An'**, Do Ngoc Hoan'?, Le Thi Thu Hoa'?, Tran Dinh Bao'?
!Hanoi University of Mining and Geology

2Innovations for Sustainable and Responsible Mining (ISRM)

The utilization of industrial explosive materials for rock fragmentation and loosening in stone mines is
a routine activity that significantly impacts various technological processes within the extraction chain at
stone mines in Ninh Binh Province. Throughout the management and operational phases of the blasting
process, inherent occupational safety risks persist, including incorrect procedures, high-risk falls, rock
collapse, ignition hazards from sparks, electrical discharge, collisions, and occupational health risks due to
exposure to Nitroratamon precursors and dust. Recognizing the potential risks to workers' lives and health,
this study undertakes the development of management, technical, and organizational measures aimed at
minimizing safety risks and enhancing operational efficiency and industrial hygiene. Proposed solutions
focus on improving occupational safety and health management during blasting operations, handling and
transporting industrial explosive materials, preventing explosions during rainy seasons, mitigating heat
exposure during blasting operations, lightning protection, and mitigating the impact of factors such as
shockwaves, air blasts, and harmful emissions on the environment. These proposed solutions are analyzed
based on technological characteristics, production processes, and management practices within blasting
units in Ninh Binh province.

Keywords: Occupational safety and hygiene; explosive materials; quarries; Ninh Binh
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