Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Bién dao Viét Nam nim trong Bién Dong voi dién tich 1.339.000 km? ¢ vi tri
dic biét vé kinh té, qudc phong va an ninh ddi v6i nudce ta. Viét Nam c6 bo bién dai
3.260 km, v61 3.000 dao lon nho (2.770 dao ven bo), trong do quan dao Hoang Sa va
Trudng Sa co vi tri dia hinh rt quan trong trong chién lugc phong thi bao vé T6 quéc.

Trong qué trinh lao ddng, huin luyén hoat dong trong ham cong su, b doi
phai lam viéc trong diéu kién khi hau thoi tiét khic nhiét, cong vi€c nang nhoc, moi
truong lao dong c6 nhiéu yéu té doc hai, nguy hiém anh huong téi stirc khoe va kha
nang lam viéc, tac chién. Vi vay, dé dam bao tot cong tac huén luyén, lam vié¢c dudi
ham cong su trén ddo ca thoi binh cling nhu thoi chién, viéc nghién ctru diéu kién
moi truong lao dong trong ham cong su va anh hudng to1 sirc khoe bo doi, nham d¢
ra cac giai phap khac phuc céc yéu t6 anh huong dén kha ning lam viéc, tac chién 1a
rat can thiét va cap bach. Chung toi tién hanh nghién ctru mot so yeu t6 moi trudng
trong him cong sy tai dao X nham muc tiéu: khao sat mot sd yéu té moi truong lao
dong anh hudng t6i kha nang lam viéc, tac chién cua bo doi.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. DPoi twong, dia diém, thoi gian nghién ciru

* Poi twong nghién cibu: Moi truong lao dong ciia bo doi khi huan luyén
trong ham cong su trén dao X.

* Dia diém va thoi gian nghién civu: Nghién ciru duoc tién hanh tai dao X tir
thang 08/2018 dén thang 12/2019.

2.2. Phuong phap nghién ciru

* Thiét ké nghién ciru: Nghién ciru cat ngang.

* Cdc chi so nghién ciru: Khao sat cac yéu t6 vi khi hau va yéu té vat Iy nhu:
tiéng On, anh sang, di¢n tir trudng va nong do bui trong ham cong sy tai ¢ trang thai
bd doi hoat dong binh thudng va trang thai san sang chien dau.

- Cac yéu t6 vi khi hau do bang may do tu dong Questemp 34 cua hang Quest,
do chleu sang bang may Luxmetre, tiéng on bang may Sound Level Metter, dién tir
truong tan s6 cao bang may Quest cia My, do bui toan phan bang may Sartorios AG
ctia e voi luu luong t6i da 20 it/ phut, do bui hé hip bang may ldy mau bui ho
hap SKC ciia My, vdi tée ¢ bom hut khi 14 0,5 - 5 lit/phiit.

- Do chua c6 tiéu chuan riéng va dic thu cho cac hoat dong quan su, dac biét
la cho hai quan nén trong pham vi nghién ctru, chung toi danh gia cac yéu t6 moi
truong lao dong tham chiéu theo tiéu chudn vé sinh cho phép (TCVSCP) nhu:
QCVN 26/2016/BYT [1] va theo Thuong quy k¥ thuét y hoc lao dong vé sinh méi
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truong. Panh gia két qua tham chiéu theo Tiéu chuan vé sinh 3733/2002/QD-BYT
[2]. Ty 1€ vugt TCVSCP d0oi voi tirng chi ti€u, dugce tinh theo cong thirc:

Ty 1& vugt TCVSCP = S6 mau do vuot TCVSCP/Tong s6 mau do.

* C¢ mdu nghién ciru moi trwong trén dio:

Léy mau cd chu dich, khao sat tai chd lam viéc cua bo ddi tai cac vi tri trén
ddo. Chung t6i khao sat moi truong tai 13 vi tri [am viéc khac nhau cua cac bd phan.
Moi vi tri do tai 3 thoi diém trong ngay (7-8 h, 12-13 h va 17-18 h), lién tuc trong 7
ngay (cung thoi diém chuyén trang thai chién dau xuong dudi ham dé co thé so
sanh). Nhu vay, moi chi ti€u khao sat 273 mau gom: cac yeu to vi khi hau, tiéng on,
cuong do chiéu sang, dién trudong, nong do bui toan phan va nong do bui ho hap.

* C¢ mdu nghién ciru moi trwong trong ham cong su:

Lay mau c6 chu dich, khao sat tai cac vi tri lam vige cua bo ddi trong ham
cong sy khi binh thuong va khi chuyén trang thai san sang chién diu. Khao sat cac

yéu td moi truong tai 68 vi tri 1am viéc cua b doi tai 3 thoi diém trong ngay va lién
tuc trong 7 ngay. Nhu vay, tong s6 mau di do 1a 1428 mau.

* Phwrong phdp xiv Iy 56 li¢u:
Dir liéu duge nhap bang phan mém Excel va xir Iy bang phan mém SPSS 22.
3. KET QUA NGHIEN CUU VA BAN LUAN

Bang 1. Két qua do nhi¢t 4o, do am, tdc do chuyén dong khong khi
va nhiét d6 tong hop (WBGT) trong ham & trang thai binh thudng

Chiso| Nhigtdo bo am twong T(’ic do Nhiét dp tong
khong khi | doi ciia khong | chuyeén dong | hop (WBGT,
(°0) Kkhi (%) KK (m/s) °C)
Vi tri do (n=1428) | (n=1428) (n = 1428) (n = 1428)
S& chi huy 30,8 + 0,8 82,9+25 0,07 + 0,04 29,5+ 0,9
HAm phiu 30,6 + 1,2 840+ 1,9 0,09 + 0,03 30,5+ 1,1
Cum chién dau 30,2+ 1,6 84,4+ 1,9 0,15+ 0,04 31,6 £1,2
Kho dan, khuvuc ky| g5, 15 | 838420 0,12+£0,05 | 31,7+08
thuat
Rada - thong tin 30,5+ 1,2 84,5+ 1,8 0,14 + 0,03 30,8+ 1,1
Cong binh 30,6 0,7 85,2+ 2.4 0,13 + 0,06 29.6+0,9
Hau can 30,9+ 1,5 84,9+ 3,1 0,17 + 0,05 30,1+ 1,0
Ty 1& vuot TCCP (%) 78,2 100 100 82,3
TCVSCP 16 - 302! 40 - 80! 0,3 -1,5% < 300!
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Két qua bang 1 cho thay, nhiét d6 khong khi trung binh trong ham cong sy
trudc dién tap chuyen trang thai tir 29,7 + 1,2 dén 30,9 + 1,5°C, ¢6 78,2% s6 mau
vugt TCCP. D6 4m twong ddi cuia khong khi tir 82,9 + 2,5% dén 85,2 + 2,4% déu
vugt TCCP & tit ca cac vi tri do. Téc do chuyén dong khong khi trong ham cong su
rat thap, trung binh <0,2m/s va khong dat TCCP & tt ca cac mau do. Chi s6 nhiét do
tong hop (WBGT) trung binh trong him tir 29,5 dén 31,7°C, c¢6 82,3% s6 mau do
vugt TCCP.

Bang 2. Két qua do nhiét do, do am, toc do chuyén dong lghéng khi va nhiét do téng
hop (WBGT) trung binh ¢ ngoai ham

Chi s6 Nhigtdp | DPpAm twong |  Tocdd | Nhigtdd
khéng khi | dbi ciia khéng | chuyén dong | tong hop
(°C) khi (%) khong khi (WBGT)
- _ (m/s) (9
Vi tri do (n=273) | (n=273) m=273) | m=273)
Ngoai ham 345+1,2 85,3 £2,4 1,5£0,8 33,1+0,9

Két qua tai bang 2 cho thay, nhiét 46, d6 am tuwong ddi trung binh cta khong
khi ngoai ham kha cao va khong dat TCVSCP [1]. Téc d6 chuyén dong khong khi
trung binh ngoai ham 1a 1,5 + 0,8 m/s, dat tiéu chuén cho phép [1]. Chi sb6 nhiét do
tong hop WBGT trung binh ngoai ham 1a 33,1 + 0,9°C va vugt TCVSCP [2].

Bang 3. Két qua do nhiét do, do am, t6c~d6 chuyén g‘(}ng khong khi va nhiét do téng
hop (WBGT) khi dién tdp chuyén trang thai

Chi sé Nhiét do Técdd [P am twong| Nhi¢t df
khong khi | chuyén djng doi cta tong hop
°O) khong khi khong khi | (WBGT)
Vi tri do (n = 1428) (m/s) (%) O
m=1428) | (n=1428) | (n=1428)
S& chi huy 30,9+1,0 | 0,00+£0,05 | 89,1+£23 | 29,9+12
Him phiu 3,L1£1,2 | 0,12+£0,09 | 873+1,9 | 30,6+1,3
Cum chién déu 30,5+£1,6 | 0,13+0,06 | 887+24 | 31,9+14

Kho dan, khu k¥ thuat 31,0+ 1,3 0,11 +£0,05 90,0 + 2,1 31,8 £0,9

Rada - thong tin 30,9+2,0 | 0,13£0,09 | 89,118 | 31,0+13
Céng binh 31,7+1,4 | 017004 | 899+13 | 29,9+0,8
Hau can 312+ 1,8 | 0,19+0,07 | 882+1,7 | 30,614
Ty 18 vuot TCCP (%) 85,2 100 100 87,2
TCVSCP 16 - 301 40 - 801 0,3 - 1,5 <30"!
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Két qua bang 3 cho thay, nhiét do khong khi trung binh trong ham cong su sau
dién tap chuyén trang thai tir (30,5 + 1,6°C dén 31,7 + 1,4°C) déu cao hon so véi
trude dién tap tai cac vi tri hAm twong tng (tir 29,7 + 1,2°C dén 30,9 = 1,5°C).

Po am twong ddi trung binh cta khong khi trong ham sau dién tap ciing cao
hon so véi trude dién tap o cac mau do tai cac vi tri khao sat tuong ung (tu 87,3 +
1,9% dén 90,0 + 2,1% so vai 80,1 + 1,8% dén 82,9 + 1,5%), két qua déu vugt TCCP
& tat ca cac mau do. S¢ di két qua nhiét do khong khi va d6 4m trung binh trong ham
cong su sau dién tap chuyén trang thai déu cao hon so véi trudc dién tap 1a do khi
dién tap bo doi tap trung dong giy ngdt ngat, birc bi, toc d6 chuyén dong khong khi
thip din dén nhiét do ting cao, mit khac by doi hoat dong cudng do cao, co thé bai
tiét nhiéu md hoi, nén hoi nude bdc ra tir md hoi va hoi thd dan dén do am trong
ham cao hon.

Téc d6 chuyén dong khong khi trong ham cong su van rét thap, trung binh tai
tat ca cac vi tri déu <0,2 m/s va khong dat tiéu chuin cho phép & tit ca cac miu do.
Khéng cé sy thay ddi vé téc do chuyén dong khong khi trudce va sau dién tap chuyén
trang thai.

Chi s6 nhiét d6 tong hop WBGT trong ham cong su khi dién tap chuyén trang
thai & cac thoi diém trong ngay trung binh tir 29,9 dén 31,9°C va tang hon khong
dang ké so voi trang thai binh thuong tir 29,5 d&én 31,7°C. Tuy nhién, ¢ tinh hubng
dién tap chuyén trang thai, phan 16n cac gia tri ndy & cac vi tri hAm déu vuot tham
chiéu TCCP (< 30°C) [2].

Bang 4. Cuong do tiéng 6n tai cac vi tri o trang thai binh thuong va dién tap

Tham s6 TT binh thudng TT dién tap
X + SD (dBA) X + SD (dBA)

VitriLD (n = 1428) (n = 1428)
S& chi huy 71,1 £3.2 89,6 + 4,1
Ham phiu 67,4+4,5 82,5+32
Cum chién d4u 73,748 90,7 +2,3
Kho dan, khu vuc ky thuat 66,1 £2.7 87,1+3,6
Rada - thong tin 70,9 +£2,9 91,9+ 3,7
Cong binh 68,2 +3,4 88,8 + 3,6
Hau can 744 £4.5 92,4+25
Ty 18 vugt TCCP (%) 0 41%

TCVSCP < 88 dBAM!
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Két qua bang 4 cho thiy, ¢ trang thai binh thudng cuong do tiéng on trong
ham tai cac vi tri tir 66,1 + 2,7 dBA dén 74,4 + 4,5 dBA va céc gia tri nay déu nam
trong tiéu chuan vé sinh tiéng 6n cho phép (< 90 dBA). O trang thai dién tap chuyén
trang thai, cuong do tiéng on trung binh tai cac vi tri trong ham tr 82,5 + 3.2 dBA
dén 92,4 + 2,5 dBA va ¢6 41% s6 miu do vugt TCCP (mic di & mot sd vi tri trong
ham gié tri trung binh van & mirc cho phép), cudng do tiéng on trung binh cao nhat
do duoc & khu vuc hau can voi cuong do 92,4 dBA.

Bang 5. Cudng d6 chiéu sang cac vi tri & trang thai binh thuong va dién tap

Trang thai | Binhthwdmg | Diéntdp | o op| Ty

X % SD (lux) X % SD (lux) (Lux) khong dat
Vi tri do (n = 1428) (n = 1428) TCCP (%)
S& chi huy 60,87 + 4,68 64,23 £5,76 200 100
Ham phau 473,71 £23,45 | 480,73 +33,12 5000 100
Cum chién diu 51,82 +5,78 51,27 + 5,34 200 100
Kho dan, khu 58,49 + 7,73 57,03 +5.45 200 100
vuc k¥ thuat
Rada - thong tin 61,27 + 8,12 60,11 + 8,02 200 100
Cong binh 52,55+ 6,32 51,05+ 7,25 200 100
HAu cin 61,32+ 7,67 63,42 + 5,09 200 100

Két qua bang 5 cho thdy, ¢ trang thai binh thudong cudng do chiéu sang trung
binh trong ham tai cac vi tri tr 51,82 + 5,78 lux dén 61,32 + 7,67 lux, riéng ham
phiu c6 do chiéu sang trung binh 1a 473,71 + 23,45 lux va cic gia tri nay déu thap
hon tiéu chudn vé sinh vé anh sang cho phép & noi lam viéc. Két qua nay ciing twong
tu v6i két qua & mot nghién ctru khac khi chung t6i khao sat & mot s6 ham phau tai
quan dao A khi chua dién tap chuyén trang thai 1a 437,23 + 16,26 lux vao thoi diém
thang 4 nam 2016 [3].

6] trang thai dién tap chuyén trang thai, do chiéu sang trung binh tai cac vi tri
trong ham tir 51,05 £ 7,25 lux dén 64,23 + 5,76 lux va riéng ham phau c6 do chiéu
sang trung binh 480,73 + 33,12 lux, tuy nhién cic gia tri nay déu thap hon tiéu chuan
v€ sinh cho phép (200 lux va 5000 lux).

So sanh khi b doi dién tap chuyén trang thai sin sang chién dau so vdi trang
thai binh thudng thi cudng do chiéu sang trung binh trong ham tai cac vi tri khong
c¢6 su thay doi 1a do ngudn sang dugc sir dung trong ham khong ddi, ngudn sang
trong ham cha yéu str dung 1a dén nung sang, riéng phong mo thi st dung 4nh sang
den huynh quang.
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Bang 6. Nong d6 bui & cac vi tri trong trang thai binh thuong

Chi s6 Nong dd bui toan Nong do bui hé hap
phz“m (mg/m3) (mg/m3)

Vi tri do (n = 1428) (n =1428)
S& chi huy 0,91 £ 0,32 0,015 + 0,005
Ham phiu 0,34 + 0,08 0,010 + 0,001
Cum chién d4u 0,94 + 0,39 0,017 + 0,007
Kho dan, khu vyc k¥ thuat 0,67 +0,27 0,021 + 0,006
Rada - thong tin 0,54+ 0,17 0,024 + 0,004
Cong binh 0,72 + 0,24 0,020 + 0,003
Hau can 0,83 + 0,29 0,029 + 0,005
TCVN 5509 - 1991 [5] 3 2
Ty 1é dat TCCP (%) 100 100

Két qua bang 6 cho thiy, o trang thai binh thuong nong do bui toan phan va
bui ho hap trung binh trong ham cong su tai cac vi tri déu thap va dat ti€u chuan vé
sinh v€ nong d6 bui cho phép ¢ noi lam viéc.

Bang 7. Nong do bui ¢ cac vi tri khi dién tap chuyén trang thai

Chi s Nong d bui toan phin | Nong d9 bui hd hap
(mg/m3) (mg/m3)

Vi tri do (n = 1428) (n = 1428)
S& chi huy 0,89 £ 0,29 0,018 0,001
Ham phiu 0,31+0,11 0,011 + 0,004
Cum chién déu 0,92 + 0,35 0,019 + 0,008
Kho dan, khu vyc k¥ thuat 0,73 +0,22 0,032 + 0,005
Rada - théng tin 0,64+0,18 0,027 + 0,007
Cong binh 0,78 £ 0,23 0,019 + 0,006
Hau can 0,85+ 0,21 0,030 + 0,003
TCVN 5509 - 1991 [5] 3 2

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 20, 06-2020

63




Nghién ctru khoa hoc c6ng nghé

Két qua bang 7 cho thay, ndng d6 bui toan phan va byi ho hap trung binh khi
dién tap chuyén trang thai tai cac vi tri trong ham cong su tir 0,31 £ 0,11 dén 0,92 +
0,35 mg/m’® va tir 0,011 + 0,004 dén 0,032 + 0,005 mg/m’, dat TCCP & tit ca cac
mau do va it co su thay doi so véi trang thai binh thuong, két qua nay khac véi
nghién ciru Nguyén Dic Son va cs (2004) khio sat khi thi cong xdy dung ham
duong bo déo Hai Véan c6 ndng do bui tai cac vi tri cao hon TCCP nhiéu lan [6].

Bang 8. Mat do dong cong sut dién tir truong trong ham cong su
& trang thai binh thudng va khi dién tap chuyén trang thai

T .. | Binh thuong Dién tap TCVN Ty 1¢ dat

rang thai ) 5

Vitrid (WW/cm?) (uW/em?) | 3718-2005 | TCCP (%)
pirido (n=1428) | (n=1428) [7]

S& chi huy 12,1 +£2,5 15,2432 200 100

Cum chién diu 10,1 +4.,5 13,7+ 3,1 200 100

Kho dan, khu vye 14,4 + 4,0 16,1 +3,2 200 100

ky thuat

Rada - thong tin 132,4+33,2 | 223,1+17,9 1000 100

Cong binh 13,6 £3,2 14,1 +4,5 200 100

Hau can 11,7 +3,1 13,6 £2,9 200 100

Két qua bang 8 cho thiy, ¢ trang thai binh thuong ciing nhu trong dién tap
chuyén trang thai, mat do dong cong suat trung binh tai cac vi tri trong ham déu dat
TCVN 3718-205 (<200 pW/cm?), riéng khu vic Rada-thong tin khi dién tap chuyén
trang thai mat d6 dong cong sudt trung binh 1a 223,1 + 17,9 pW/em?, déu dat TCCP
(<1000 pW/cm?, nhu vy cac gia tri nay déu dat tiéu chuin vé sinh cho phép, vi tri
co gia tri cao nhét 13 vi tri hAm b6 tri ra da va bo phén thong tin.

4. KET LUAN

- Moi trudng bén trong ham cong su tai dao X déu bat loi téi sitc khoe. Dicu
kién vi khi hau khic nghiét (nhiét do, d6 am cao, thong gid kém), chiéu sang khong
dam bao, cuong do tiéng 6n cao... Chi sé nhiét do tong hop (WBGT) dao dong tir
29,5 - 31,7°C. Cudng d6 chiéu sang & céc vi tri khao sat trong ham dao dong khoang
51,05 - 480,73 lux.

- Didu kién moi truong bat lgi giy cing thang nhiét, anh hudng tdi sirc khoe
ctia bo d6i. Do vdy cin ting cudng cac bién phéap rén luyén sirc khoe, tim 1y, ning
cao kha nang thich nghi cho bo d6i khi hoat dong trong ham. Dic biét 1a c¢6 cac bién
phap thong gid ca tu nhién va nhin tao nham bao dam khong khi, thoang mat cho
cac hoat dong quan sy hét stc cing thang trong ham.
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SUMMARY

SOME WORKPLACE ENVIRONMENTAL FACTORS
IN TRENCHES AT ISLAND X

Soldiers working in trench environment on Island X are influenced by many
adverse factors affecting their health such as: extreme microclimate conditions (high
temperature, poor ventilation), high humidity, low light intensity, high noise level.
In addition, soldiers may be affected by electromagnetic radiation, dust and so on.
Adverse environmental conditions causing heat stress affects the health of the
soldiers. However, our research results showed that during the state transitions, the
obtained microclimate indexes and the noise level after the rehearsal all increased
more highly than those of them before the rehearsal. WBGT index ranged from 29.5
to 31.9°C. The measured light intensity ranged from 51.05 to 480.73 lux, not
meeting the workplace lighting standards. The indicators of electric field strength
and dust concentration in particular, the measured values were met with the
permitted workplace conditions according to the regulation in both before and after
the rehearsal of state transitions.

Keywords: Workplace environment, microclimate, trenches, moi truong lao
dong, vi khi hdu, ham cong su.
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