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Analysis of occupational noise hazards and protective measures in a large shipbuilding

enterprise in Shanghai SHI Lihua, HE Baochuan  (Shanghai Hudong Hospital Testing Co., Lid., Shanghai 201203,
China)

Abstract : Objective The noise hazards and protective measures taken by a large shipbuilding enterprise in Shanghai were
evaluated in order to provide a reference for the prevention and control of noise hazards in large enterprises. Methods In
March 2016, the noise exposure level of workers was measured according to noise measurement standards, and the
classification of the noise hazard level of these workers was done according to the noise standard grading method. Results
Totally, the noise level in 149 noise—generating positions in this shipbuilding enterprise was measured, while the individual
noise exposure level of 17 sand cleaning workers was measured using personal noise dosimeters. Among 149 positions, the
noise level in 122 positions was qualified, with an overall compliance of 73.5%. The equivalent sound level (Lixg 1) of
noise at 26 polishing positions was higher than the national standard, ranging from 89.1 to 96.0 dB (A). Of 26 polishing
positions, one was classified as having a mild noise hazard, 18 as a moderate noise hazard, and 7 as a severe noise
hazard. Among 9 air compressor inspection positions, the noise level in 1 position was greater than 85 dB (A) with an
equivalent sound level (Lgxs ;) of 92.7 dB(A), and was classified as a moderate noise hazard. The noise level in positions
such as steel pretreatment, welding, assembly, and machine room inspection was all less than 85 dB (A). The individual
noise exposure level of 17 sand cleaning workers was higher than the standard, ranging from 94.3 to 96.4 dB (A). Among
them, the positions of 3 workers were classified as having moderate noise hazards, and 14 were classified as severe. After

wearing earplugs, the converted maximum noise exposure level of polishing workers was 85.0 dB (A), while that of air
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compressor inspection workers was lower than 85 dB (A), and that of steel pre—treatment workers, welders, assemblers, and

inspection workers was lower than 80 dB (A). After wearing earplugs, the converted maximum noise exposure values of 2

sand cleaning workers were 85.2 dB(A) and 85.4 dB(A), respectively, and still higher than 85.0 dB(A), while those of 15

other workers were lower than the national standard. Of 2 123 noise —exposed workers, occupational health examinations

showed that 12 workers

accounting for 0.06% . Conclusions

(3 polishing workers and 9 sand cleaning workers) had occupational contraindications to noise,

Noise was the main occupational hazard in large shipbuilding enterprises. It is

necessary to improve the process according to the situation of excessive noise, adopt low —noise equipment selection or

targeted individual protection measures, and strengthen occupational health examinations to reduce the impact of noise on

the health of operators.

Keywords : large shipbuilding enterprise; noise; classification of hazard; protective measure

28 3 B TR0 B PR AR AR Tl 22 A
o 3 I B SORE Tl ™l B AL T2 3,
Z 5 S T BON 8T T RS R,
R i o AR T R 57 S5k B L 8
HATl, B e F O FEMPILEFEZ—. 10 4F
il SR A R RE R ARSI A Mk Az 7 e
PG YR R, A T A Aol T A R L
77 A I BRI R e, O R T R O
AT, Bl HUAOIN T A A S Al P AR Y $
i DA M 7S 73 B AR B 2 S AR ) 36k ) R 7 A
A B 58 A i (H MR A K ds R TN
FE Al Ve P K AT T —SE RO . A T R R B A A
b F W P A BUIR , A BT B X T B ORI 3 A A
b2 Ak LY PR R 1) 3 B O TR A DI O R
T AR Il M 7 B I s By 3 B AR A

1 X&57FE
1.1 s %

2022 4 3 A, b i A ORI i A Aol T R
PAAT . IZAE B T 2001 4, FEW R KRR
(liquefied natural gas, LNG W AL A A ( liquefied
Petroleum Gas, LPG) iy . KRR . fbhh
W TR IO DT S O R AR ) AR
2511 8 7ERER T2 8 000 A o R4 iZ i A Al iy
Mg P 5 8 17 Jmy S M e VMl 1 o7 55 B 7 1 e S DL 3k
SBOIZ 38 A A 2 M8 75 1 T ) B b FAL 3L . AR
BEMC ATHE o aib | 25 FEAIL A 55 b 67 1 T2 A AR I
Mg P i 5 ] A R AIEFE 0T 42, 20 %z 1) A Sk B R
WAL FE T (6 45 ) HLKE (879 44 ) %ETE 12 (1 058
£ AT (52 44) b (113 44 ) HLG A6 1
(1 44) e 28 FRMLICAS: T(15 24 ) o FE %38 M Aolk 1E 5
A 7 R 2R X AR M 37 il B Mg 7 e N B A T
Mg P AN 5 9 A [i] 2 A D AR DG IO A B A 17 2

1.2 Fi
1.2.1 B0k T A 30 ) A

157 48 — g il () ROV, 13 A B 37 8 A 3R E A7 A
A N BRI S M A B AE B AR
TR A A B A SRy AR ek R o I R
G3AT UL R AGFE R A ANB 3 s Al S O A
NG g — B DAl A 5L, ZEAlk
Wb DA & PR 515 6] T 337 31 5 ) 4 3% 9F 15 3]

XS A
1.2.2 MR AG

R 0 32 38 i A M 7 M RS 1R A A SRy B M AR
i o7 55 B 7 R A 45 2 4K B GBZ/T 189.8—2007( T
YES T PR Z D 55 8 BBy« M )P, B
e W i B AR A SR T RS I Y g v A I
PN AL o R D TR TS AR I A 3 R A T A
PR RN R A A A 1A A B AR ME A
()M B AR U

(1) BRI FEBl IR ALt - Xm0
BISI TAE S A 7520220 <3 dB(A) ],
BEFE 3 AN AT, BOEIE . XA 3 00 A AN 38511 T
YEG e, 8 LR 53 Ry 7 T8 X, R — R g X 75
P <3 dB(A), BRI PEEFE 2 A0 6, P2
B W57 s H =Tl i, 265 378 B, XEAS R T
A B 5AE 75 Gt o3 i, TR 8 h AFE AN )
(Lixsw)o PERZ TR E G HH AWA6228 FI
it L AWAS680 U g it , # B GBZ/T 189.8—2007
D SR B S I AT ARG I o 7 TS i 55 s 3 T AE
e = R A = T D2 [ G I S D 12
SN TR A b o5l T S 9343 il i, 1155 8 h
LR S, AR GBZ 2.2—2007¢ T in A E N %
PP 2 il BRAE 265 2 #40  p FRER Z)M, We s  DU)
g5 A E bR fERR{E Sl 85 dB(A ).

(2) SRR, F B GBZ/T 189.8—2007 fff 5%

—_— www.oher.com.cn —_—



428 - BOp DA SR A%t 2023 458 A 45 41 B4 4 1)

Occup Health & Emerg Rescue, Aug. 2023 Vol.41 No.4

A A N SR d A ik, N 113 44 b
THHECT 17 Z/E A B4 A G, 3k
ASV5910-1B /™ A M2 75 5] & 1 L ASV5910 A 1A Ik 7
Fl T AT AR A AR S ) — R S A 55 )
Z A A, vh D T T AEREA] Hy 8 h, 42l vh b Vb
BFIE] 6 ho AR S Frde ik e A 7 ) 0] 3% 22 4600 6 b,
PG 285 A5k TAE 8 h Y30 9

1.2.3 W7 E R 5 %

2 I GBZ/T 229.4—2012 { T /E37 Ar BOIL 95 16
TN S P 575 4 T4y W )T i MR S AR
K5, 35 4 9. 85 dAB(A) < Lixs, < 90 dB(A)FH
faERENRBELE, 2N 1 %;9 dB(A) <
Lix.s v < 94 dB(A) G FERE N EAEF, 25N
I%; 95 dB(A) < Lixs, < 100 dB(A) 4 1 F FE
S E G E N M Lix s, = 100 dB(A) B &
ERE NN EREE, FNN K,

1.2.4 B fde R s 4

WA GBZ 188—2014CHR b i e Wi 71 B AR KL )’
AR L RO 2 3 Al R R N B R AT 7E e A
[i] F P i BREASE 2 o R FH IR0 32 i =XM1 55 sl # BE
A sb st s RO s AR5 L LUHERR T ) 7
B2 AR TR PR 25 I 5 o SR FH 4l W 7 1Az
Mg 7 Ul T AWCE: 5001 000,2 000.3 000 .4 000 .
6 000 Hz #5138 T /) 4l v <0 W 18 7K P, 2l Wy 7
G5 F A% GBZ 49—2014 (H M e 75 2 A 2 W )17
PEATAF IS 1 S LE 450 T o W g 453 2K 0 G A
YE - AUCH E 45 (3 000 .4 000.6 000 Hz) V307 =
40 dB. AR UEAS I 45 S i ME R P T 7RG A LR AR
X G2 0 B R 7R IR EE 48 h S5 iE AT .

2 #R
2.1 B ash e

R X 32 A b A 37 B 9 B A7 R A, 3222 R
722 AL FE A A PIAL B R | AN B4 4 AL B
B AN S IS BRI ) BRE DD (N A LA ) ) A
L) AT ES (AR B b 55 4 Jm F0 Ak S B s Ol L &
JE ) KL T (A Tk THFIESE ) 2 18 O e
A= A = N S IRV AN 1T = N R E VA
SR ) CRERC A3 B A (RIETER ) L BREE MWL (7 ek
TR 5 L Al ) | ARG ke (/8 06 ke | Pl G ke | FROC B B
ffi 255 ) | 43 BE R i B il DX i 2 | B R
W5 R 1 A Sk A AR B B . AR A
GERVE R HLIR CBETC AT | vP D SRR A TN
v 7 AL 5 45 & F AR &, 0 B kb
B OMLGE A | A5 TR AL A S5 Rk 5T N B AL

% PLAEAE L 32 o
2.2 REBP B

FTBER 2% 1 G e 7 75 (B R AT SR ML 32 T
AT TR 3 B BRI, Tk 5 R R | ek iR S 4R
il i, = A ARl N B TC A B M E A T
ARBEP

A BLE ) LS WP AL 2R AL A B BR AR AR
FEVE AT EAENL N o UL DU 3 22 i sh b HlL
UL U L 3 48 o B0 AL 45 o b 15 4 A B AE oh b
Gy o RASVE ML AE WD B N AT, 5 LA AR L 3 T DA
SR B W o D A A2 T SR A R 3 B B
i, JCE B MRS i, 35 o AR A R
e £ By W 75 ELFEHEA T AR B 4 o

25 FEHL B 5 B AE 25 FTEMLDE N, 25 FEHLG 34
file 35 S5 4, DB SR FH 25 G0 B8 T, 3 7T Y 5 A AR S
ML, BG5S 40 = 2 8] B 55 RE vh 3 A T 7S A
BE, T8 R RS2 B3 178 &, 1 BUER FH 2 L
BB, 2 LA DR, I AT XTI 7 G R
(AT 15 PR 7 B a8 R LKA VR b N B e 4 il =
{HBE, I FL 2% By M 75 B ZE G T B 97 . ZE (0] A 55
SHE B B T AR i .
2.3 REHEMLER

I U0 I X 3% 1 Al 149 A 22 fih W 75 B 37 T
Ji& T MR E SRS, X 17 4 oD AT T M A
PG, LR 122 ARG I A A MR AR AR A
F& K 73.5% . 26 AT B T ARV e 7 G 0 455 S 43
TR HERRE , 8 h S5 507 9 [l 89.1 ~ 96.0 dB(A);
9 A2 AL ARG A7 T 7 A I 45 SR A 1 A M s A
SR AR HERR R, 8 h SEAH el 92.7 dB(A) ;W
AT B T AR AR TAE, R TAENL e B AL
Ji VAR 5 SRS 7 1 M 75 4 fiph 7K P K T b 1 PR A
17 44 v b TN B A A M8 R G I 45 R I, 8 h B8 AL
PRGN 94.3 ~ 96.4 dB (A), AT bR bR
. Wk 1.
2.4 “EEAFLHSH

H 1l T 5 A S S F VR 3 P L s =
85 dB (A )X 42 filt g 75 B A iE A 7 53 9, AN 25 AT 1
FUT IS B DL o A 5 8 4 1 7 R b 45 SR 1E 47 1
v Ay, Forb 1 AT BB AR b s W8 1 35 VR 2 Rk
BRBEEHE 18 ANFTEEE b e 75 e F AR 40 ok h
FEFEE T ASFTEEAE b & M 75 e 3 A o3 9%l 52 %
fEE . 1 A2 ALK 7 e 75 s T AL 43 9k Hh B
f&F o ANACRFET Y 3 4 o b T B 18 AR
SRR EEAETE 14 2 b TR fE AR 4 9
REEfEE, Wk 2.

— www.oher.com.cn ——



BOp DA SR A% 2023 458 A 45 41 B4 4 1)

Occup Health & Emerg Rescue, Aug. 2023 Vol.41 No.4 <429 -

R I b oz 4 fi Mg 75 155 0

i o7 5 T e s Ak Ak B i)/ Ch/d) it/ (h/d) MG /dB (A) Lix.sn JEFE/AB(A)

AR AL T AR AL 2 8 5 84.2 ~ 86.2 82.2 ~ 84.2
T TAENT 60 8 6 74.3 ~ 83.7 73.1 ~ 82.5
et TAENL 51 8 6 83.5 ~ 84.7 82.3 ~ 83.5
FTBE TAENL 26 8 4 92.3~99.0 89.1 ~ 96.0
J& B AL AR A A 1 8 0.8 82.6 73.8

25 FEHLIK A 57 9 8 0.8 ~ 1.6 84.0 ~ 99.7 77.7 ~92.7
b T 179 8 6 94.3 ~ 96.4

FE O wh b g R AR A ARSI L B S B

R2 MRFTHR R ALEE R g (Rl Bl N0

N M 7 1 3 Al A

< v Bk T = 85 dB(A) (% ey oy
FTE TAENE 26 1 18 7
b T 17 0 3 14
75 ALK A 57 1 0 1 0

2.5 Bk EFERYKRF M

T2 3 A ol R AR M 7 R 5 AT SRy B T R R A
BLE A3, R 55 B B As T 3M 1110 By M 75 3 1 B
FEIATHETT RO . B R AR A B BEAE D B
49 il 5 2 78 [ W s M R 3E L HL R I S 2 (noise
reduction rating, NRR) B/ 29 dB (A). #K#HE WS/T
754—2016 M 75 RO A5 XU A 48 mE )0 ik
FH B 307 5 48 8508 2 DA AT AR 4l (NRR - 7)/2 31
B, A TE A5 A [ T RS M SR RO R e M
11 dB(A ). 9AF FAL R T, H AR T 25 T B
P 386 A6 T A S [ e P v S S MR S T B E IR
F 80 dB(A), 25 FE MLIKAG: T (it [ M 7= i 1k B 28 )5
MRS B SRR T 85 dB (A ), FT B8 T {ifl 3 oy 1 7 i
FESE J5 W A 3 3 e KM M 85.0 dB(A), ¥ oK i [
FARAERRAE . RRD T AW B iy e 7= 5P -2 I 3T S (E
H S B e 85.0 dB(A), 4351 K 85.2 dB(A)
85.4 dB(A), HoAx 15 M HEAE S R M o B R s HERR
. W3,

R 3 ARG AR A (3M 1110 ) B B 50 73 Hr

[dB(A)]

TH H.5¢ Hj@_ﬁ B4 Lexsn I CH T8

NRR{H  #EWE Rl ProEe

AR FAL 3T 29 11 82.2 ~ 84.2 71.2 ~73.2

HL AT 29 11 73.1~82.5 62.1~71.5

L T 29 11 82.3 ~83.5 71.3 ~72.5

BT 29 11 89.1 ~ 96.0 78.1 ~ 85.0

ST 29 11 94.3 ~ 96.4 83.3 ~85.4
BG4 T 29 11 73.8 62.8

25 ML T 29 11 77.7 ~92.7 66.7 ~ 81.7

2.6 fEEBIER

PE R T 3% 3 WAk 2022 4F 1 BRI A o B
b R A B RE I A 2 123 4% 1 i e S 1
N BUHEAT T B Al BEAS 2, /b A B2 S 4R IR 2 35
B, FHNE K TAEL 8 . M 8 h &3 )
= 85 dB(A)VEML 37 97 1) 55 5) 5 HR b S A 25 J 10 oy
1A 1R AR BT 8 h S35 9 = 80 dB(A),
< 85 dB(A )55 8l & WOl (i FE A 1o 2 48 11K

2022 AF RO fit FE 4G 75 B8 7,2 123 24 B2 fil
Mg 7 (0 Vb A B3 HP R 2 B 0 TR o R R 96
N, A M RS Y A8 S E 12 A, O T EE T 3 A,
WP T 9 A, AR A FE R A N E0.06%, BRI
AR SAUE N B H A E B e a7

3 iFig

P PR % A G 2 o 3 M R 55 B MR R 9% 4
RIATY, BAE N VB 2, F T AR & K, AR K2 AH
O o il o AR P R LT S L v S R ALK A
S 5 7E A M S VL S B0 AR R
Al SR BT — 2 Y 7 4 i DA s A TN Y O
A, AT —E R B R N B A i R
b s F R 2R R AE R T ) B R i
PR, AR i BEME LASE I 58 4 1 A sh Ak, VR b ad 7
TETE (8 B 5 16 3 0 AR AE

AR T AL B FAL PR R AR 4T
JEE WD HIL G A | A e AL IR S5 2 ik MR 7 1) 5 o7
TR S ATES | oh b i< 7 i) M 75 1 35 1Rl
SRAEEEE CPEAENRZ, S EILEER X
P 1A EEE

FTB BeA (0 B ab 58 v 78 5 & & AR BE 52 L) Je
P (R i el 4w R R R, 5 5 T AR
BRI RS . FTES bR B T S AR
AR E , Joi e B e Ul PR 55 TREA it . TV
A B L N B 32 2 DA B B M ZE R T
AR A . BARIZE AR Ry 57 S B T B R

—_— www.oher.com.cn —_—



-430- WOl A 5 A %0E 2023 4E 8 J1 45 41 545 4 11

Occup Health & Emerg Rescue, Aug. 2023 Vol.41 No.4

LS (S B 2E J5 e 7 78 G AT BB AT A 38 43 5 Ao
P B A AR v PR AR o % 35 S Ak 2 ALk i B
TEZS ML N, 25 FE LIRS Mk N B3 7 4 ol 2= M
Pt 25 e HL B A ) [ 45, LI 4% 1 By M 7 - 9
HEAT BB, W s T AR A R b o PR A, Az e
7 S R B A I

X A SO I 9 e B U o I R 0 A
FEE LT B I 5 4 SR A5 R RE 3 80T S 0k, Howr g
PR BRI TN AR | T A ¢, 54 5 vT g
FH O 5 Bl 5 AR IS 1 3 4, T 7 57 G R RO ) 2%
RUWT 733 K 2 4 Bl e a3 B TR Y
B W SRR R R i A, TR 4 4R
DL EWT 77 S8 A R B i . B R AR R AT
Vol AR 110 A i R Lo T L R A A R A T
ZaE WA AR N B4R 29 35 %, S
e TAEL 8 &, LI M0 3, 3R W% iy 4l A
A B EL AR TF T 7 8RB AR IS B TR R R
e M R A RUBS B v o RN B R X TR K AR
iy NIOE (S DN AR S iak [P =R = (2
b N BT B A T g TR S A A B R A T
HROD it B A Ax o

W P 7 R/ R R T A SRR R R
R, W 3454 R TR T b T A g R 7
TR T A R AT (5 45 2 0 HEL M e i 7 82 XL A
K, T BRI S TE o [ AS B Z I 7 75 SR AT [ R
TAARUHERRIE AR 5 . 2B GB/T 23466—2009(
Wr e B e/ )Y, 24 8 h &g = 85 dB(A)
i, VRPN 53R (A T 2 A TR B 24 8 h 4§
B < 85 dB(A)BT, 5 AE M A DA R 47 T 45 11
BRI, B HAR A S T AR . ZF L SRS
FE] 5% 10 A o v BR AL A Ml A8 M N B3 4TS I i e A
B, [ AL B GBZ 188—2014 fk B 46 2% J&] 10 14
15 72 WS, LAV IIT 345 5 B XU

R 4l 12 18 M A b 45 i A7 1 M 7 XL 46 % A
gL R X A A AR A, R S S R
PEAT ¥R, A 51T BE | op 0 45 7 15 4% Bsf ke ) e
BARM B 5 o R ICIL AR & e 4%, Al A TR
7 AL B [R) A SR TN C A8 ) R E R B
R TR . — e fl 2 M H 5 3M
H10A 38 =0 H- 2 | H NRR i 30 dB(A), % 3k #
RHEARGE FE N 11.5 dB(A) 5 %A il 4 1)
3M 1110 [ ik HEZE AT 2405 32 08{E R 11 dB(A)
Z: M GB/T 23466—2009 4 Wr 4 1 1% £ 45 g ) 2, B
S N E-BE A 8 FH B 1) 7 0 U (L T 4 R A
(P R SAE I N S dB CA) AR B, 4 &8 [R] s 1 4 f 58

HOZERNH B TS T R - 28 R0 HLER S A (A T R

£ 72.6 ~79.5 dB(A), tjiib T {3 H- 7€ Fn H- 515 Py

B A FEZ 77.8 ~ 79.9 dB(A), R A A%k /b I 7

G, PR3 55 B R A R
BE AR, 38 AR M 3 75 8 DA A BEORN A 7 o BE b

TR WA O D 55 B 38 S s 4 il ) ] B2

He TR, b 55 8h 2 SR Al 2o i L T35 JBF 38 AR S,

X, i 55 2l # 2E 0) b 8 g M 7S T AR B . R R

E LN R TS AR 1 55 3l 3 2R AT b IR L TE B

[ 125 ) B 1 R it G A, A BT 7 R 25 =k

oY B DL R B, 0 BRI ES R R B 7, TR R AT R

b TRV N B R TR IR S A AR, R S5 B

BT VRS W HE , R WA, JF R T ) PR

FRRERI, LRI T 25 e 5F R ORI s 45

YEBRIE A SIS bR ek i 7E 1) A 5 b 28

a0

(1] 3k, BEYLAE. s T g ROLp A Xtk (1] RARHE,
2008(5):115-116.

(2] FREdlh, Fakoe, s, . IR M5 g Rl [ ).
A TR SRS, 2013, 33 (BT 1) :326-329.

(3] thAe ARCAEAE DA, THEZHFYMEZNE 58 W
43 : W7 GBZ/T 189.8—2007[ S ]. kAt : AR A i itt, 2007,

[4] o NRIEME DA, TESITAERZDOL MR 55 2
Ay WP % . GBZ 2.2—2007 [S]. dbmt: AR TR,
2007.

[5] rde NRICFIE AR, TIESIBLEGEEL SR H
4 T4y MR L GBZIT 229.4—2012[S 1. 4b 57 . o [ A5 o 1 AR
1, 2012.

[6] rrde AR IEFE FE R DA AT % RS POl
HARMIE : GBZ 188—2014[S]. dbat . oh [ bt ikl , 2014,

(7] Pt NI E E 5 T MR A 7 2 B4 Bk e s 2%
K2 Wi : GBZ 49—2014[S . dbat : i FEARME H Bkt , 2015.

(8] JAgas, seskif, MRS , 45, HE O N TBEIE A& B A b 8 75 22 55
T 785 0 U A [T ). B0l 1A 5 0 S kg L 2020, 38
(6):603-606.

(9] e NI R ) e 5% 1 AR el 25 04 2. W7 LD 9% i 5 XU
B LSRG : WS/T 754—2016 [S]. db5T: Mok Tl i ik,
2017.

[10] BABEHE, SRR, RIRIK, 5. 879 44 My 4k T2 AW ) 3525 4%
FEA AT [T). BROL 1A 55 0 & R, 2019,37 (3):222-224;
250.

[11] YANG C H,SCHREPFER T,SCHACHT J. Age —related hearing
impairment and the triad of acquired hearing loss[J ]. Front Cell
Neurosci , 2015,9:276.

[12] mpde AR SR [ 50 B G B0 A6 0 B Ry, o ) [ R b o
LB Z & YT # 1) HE B8 7 : GB/T 23466—2009[S J.
A6 Hp [ bR o AR A L 2009.

s B 85 : 2023-02-20

— www.oher.com.cn ——



