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58920194: MAJOR: OCCUPATIONAL HEALTH AND SAFETY; M.Sc.
(OCCUPATIONAL HEALTH AND SAFETY)
KEYWORDS: VIBRATION/ TAMPING RAMMER/ INSULATED HANDLE/
EFFECTIVENESS
PRAPATSORN THAMPITAK: THE EFFECTIVENESS OF INSULATED HANDLE
FOR REDUCING HAND ARM RISK AMONG TAMPING RAMMER OPERATORS FOR
SOIL LEVELING WORK IN CONSTRUCTION INDUSTRY. ADVISORY COMMITTEE:

PORNTHIP YENJAI Ph.D., PARVENA MEEPRADIT, D.Med., 87 P. 2018.

This reseach was a quasi-experimental study designed for one sampling group.The
experimental reseach was repeated before-after measured. The aims to compared hand and arm
vibration acceleration, hand grip strength, hand and arm symptoms on before-after use insulated
handle and satisfaction study. Research instrument were hand and arm vibration meter
(accelerometer), hand grip dynamometer, Nordic musculoskelelal questionnaire and satisfaction
questionnaire. Design had insulated handle for reduced vibration acceletion include anti-vibration
rubber and nitrile rubber. Those meterials broungth to wrap on handle of tamping rammer
machines. The data collection among tamping rammer operators for soil levering work in ten
samples of three construction industry in rayong. The data analysis with Wilcoxon Signed-Ranks
Test by SPSS program.

The results showed that compared vibration acceleration before experimental was
7.153 m/s” and after was 6.509 m/ s’ The vibration acceleration was statistically significantly
different 0.05 (p-value < 0.005). The compared grip strength was statistically significantly
different 0.05 (p-value < 0.002). The compared hand and arm symptoms was statistically
significantly different 0.05 (p-value < 0.006) and had high satisfaction when used the insulated
handle to reduce ,the average scale was 4.00.

Such as the use insulation handle to reduce hand and arm vibration the effectiveness of
acceleration vibration reduction but exposure that the direct receiving the vibration from tamping
rammer. In parts of muscle strength test the results revealed that higher grip strength and

satisfaction with insulation handle to reduce hand and arm vibration at a high level.
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Tool Type Upper quartile vibration ‘Trigger time’ to reach
magnitude (m/ sz) Action Value
Chainsaws 7 l1h
Chipping hammers 15 <15 min

(metal-working, foundries)

Clearing saws 5 2h
Demolition hammers 18 <10 min
Die grinders 6 1 h 20 min
Angle grinders 7 lh
Hammer drills/ 16 <15 min

combi hammers

Impact wrenches 9 40 min
Needle scalers 7 lh
Rammers 38 <3 min
Road breakers 17 10 min
Rock drills 20 <10 min
Sanders (random orbital) 9 40 min
Saws 16 <15 min
Vibratory rammers 12 20 min

117: Health and Safety Executive (2010)
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$ 2 a g 2 a A o A . . . A
2012) UNATINUFTINTUTIFAVIUH0IINANNTUAINOU (Vibration white finger 1150 Dead
man’s hand) Gluﬂ%ﬂﬁuﬁﬂm%ﬂﬂ’h Hand Arm Vibration Syndrome (HAVYS)
Y
N300 INIRAnA dage T
g A a A g a Y A
Carpal Tunnel Syndrome 111 13piAanINMIgnnaNduilszamusnudoie
o Y ~ = o v A Y A g’ [ I
Mlntiemsthanindaeiie Taena ldaunadniiannmsseuaznszandeiiod o nuilu
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Tsadlszannypden mssududaanuduazinowih ldinansnadivesnduiie
Y A A e H PN A A ya A T oA A
voududoan lUidessulu msldguanas wielilymlumsldou emsinulesiigane
Haluda (dninTsaanmstsznousdnuaz dunadsy, 2557)
4 ] v Y
NMIANHIVDI LATUANA DNVITIAN (2543) WU 1ATOIAVAUTANND 5,600 AT
1 = A d' d! (%3 [ u'/ A d' d' dyd
ADUINHMTOAND 93.3 Hz FINAVDINSTURTANNAUFNOUNAND 10-200 Hz U
' o q Y ¥ A . a 3 o 2 gy
wansznuUaeIzuvlsraIm M lindilevessameanamsvams dauinuu'ld
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S <

o a 9 1 [ { 1 LYY ]
puhuSnudene (Zhafran & Mazlan, 2012) Tagemsasinamniimsdudaiunar 1l
A o 1 1 Qy = A A A 9y 9
MINIVANALANTOVIAANNATEMITNE A IHanAD 1At Fav Iz Tindu 9 NReatoalq
NMIANBIVDINUIBNUVTMINUDIFI0U T BazANNIaoafe (Health and
. Y o o ' ) A A A 1 ~Aq Y

Safety Executive, 2010) Jasimsd1isiamanuduaziiouveanioiionns q flyluau
1 ] 4 L= 1 A A 4 o =l 1 { 1A
NOA319 15U 1APENDIABTNAIANNISUNALYN 7 m/s” 1NTO9UA TAIANUITINAEOEN 9 m/ s”

J S 1 A 1A 2 A A I 1 A 1A 2 A a
AU UAIANWTURASDGN 20 m/ s” IATOUTITNAINNNSUNTE0IN 6 m/ s* LAY 1ATOIAVAY
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[ a 9

International Standard 5349-1 1/ 2001 N muamMANUAUAZITOURADIANHUMITIMTY
ussduazieuhlotazuvuidiwansenuaes 19Me MIATTIUMHUANTSUFUAT 8 ¥ Tug
Sududanuni 5.0 m/s” desdutiumsimuadiasinamsduia vyudouniniunson
ax ) A A A A a Y 1T Aa 29 = 7
Fmslumsaaanuduaziiounile tavilelimsdudalumu 2.5 m/ s’ doatimaidhsy 3
= a a Yy 9 A U @
Hunamslsziuanudswazudioyan NN (ISO 5349, 2011)

Efstratiou et al., 2007)
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MIMIATIvIamAaNNFuaziouilotazuaunNnioInuAULLUN I Taa WU
MANuISIANNFUazoumasiod M sieunuAIMIATI M ISO (ISO 5349-1, 2011)
WUN TMAnusanae 7.153 m/s- FUNUAIASTIUANUdUdZNouNlouazLUY a1 ISO
5349-1 MUUAMITTURE 8 21 T19 S MTVTZAUNADIAUTUMNT (Daily exposure action value)
2.5 m/s* Aoalimsithse e uagseAulasia (Daily exposure limit value) 5.0 m/ s” D19 FIHA

1 o ] a a =~ A Y
asgunvih llganuralnavesszuulszennuazszuums Inafeuvesnasaion la
(Hao et al., 2011)
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W93 aIANUANNMId1IITayaleIAY WU Tuuny Z ABuuiviunuie
HAURATEINIINU X HUIVUAIW Hazuny YHUIeu $39audgagaog1ueie 8-100 Hz

Tagrreanudnenaneliinanansznuasgunmegh 6.3-1250 Hz. (ISO 5349, 2011)
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Fuazouluuaazaud liwindu (SO 5349, 2011)
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3. Root Mean Square value (RMS) Wueniasaesveni lann UUIUN

1 2 a 4 A d
U PNINTHUN 9 (’qmmm 1908 | 2552)
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Displacement

AN 2-8 VUIAVDAULTITUALINOU (Average value, Peak velue) (351841/]‘5 ﬁﬁ]!ﬂﬁﬁ, 2557)
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4 a 4 o o a 4
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1H991AIATBIAUAUT M TAAANUTUALNDUIINNANIIHAY 9] AU TIADINIAT
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4 Y @ ) A c?/l Y Y o @ A
Luallﬂm’ismm’Jmﬁuﬁzmaummuuﬂuuaﬂmnmuamimmﬁmm'ﬁ‘w 2)

2 2 2
ahv = \/ahwx + ahwy + ahwz ..................... 2)

A I ' o A 1
1o a,, HumManNuFuaNousIN (AULI)

o 1 o =
Qi » Ay 1 Qe AumaANUAUASNDUMNIUINY X, y UAZ Z

Y o 1 Ayy o I~ ~ @ o ) &
Lla’Ju’]ﬂ'][ﬂvlﬂllTﬂ']ﬂ’lilﬂiﬂllﬂﬂEJUﬂUigflgl'Ja']bl‘Hﬂ’ljm']\T]u 8 615'3111\1 PFITINTD

v 1 i 4
Auamanuduaziounguiiaaulasulu g 42 Tus A®) 14 dsse'lalil

A@)=a, [— 3)
0
1o A@) Wusmnnuduazieuidufiaaulasulunieiueilug
I AN Yo M A o
T  duszeznaildsuanuduazionluvaziiny
T, dunanihaudess 1 g $lua
M15199 2-4 aurlnmessdsuaInud (anuaauimiin)
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Nominal mid W,) Nominal mid (W,)
frequency (Hz) frequency (Hz)
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5 0.545 125 0.127
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8 0.873 200 0.0799
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A13197N 2-4 (AD)

ﬁ!x‘iﬂﬁ%‘]ﬂ’ﬂ&lé l!“l/‘lﬂlﬂﬂif ﬁ!anmammé !W‘Iﬂ!ﬂi’)g
(lgiﬂq‘f’) Weighted factor (!3591‘1?) Weighted factor
Nominal mid W,) Nominal mid (W,)
frequency (Hz) frequency (Hz)
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12.5 0.958 315 0.0503
16 0.896 400 0.0398
20 0.782 500 0.0314
25 0.647 630 0.0245
31.5 0.519 800 0.0186
40 0.411 1000 0.0135
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63 0.256 1600 0.00536
80 0.202 2000 0.00295
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9 =1 [ =] a d' Yy 9 A 1 @ [
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AN 4-4 FoyamInNNSIANUAUAZINOUIABZANDLINAWIUINY NOULAZHE

Y 1 Yy 9 %
M3l idaronua L

. UM X TR Y WU Z
ANNa
fou 189 % fou 189 % nou 189 %
(Hz) _ _ _ _ _ _
X(SD) X (SD) anad X (SD) X (SD) anag X (SD) X (SD) GREN

8 0.202(0.138)  0.133(0.113)  34.16  0.088(0.478)  0.083(0.073)  5.68 1.537(0.369) 1.244(0.470)  19.06

10 1.400(0.274)  1.085(0.284)  22.5 0.539(0.095)  0.384(0.192)  28.76  5.935(1.356) 5.457(1.168)  8.05

12.5 0.462(0.166)  0.360(0.178)  22.08  0.209(0.056)  0.220(0.125)  -5.26 2.081(0.938) 1.638(1.085)  21.29

16 0.101(0.036)  0.160(0.176)  -58.42  0.102(0.029)  0.122(0.079)  -19.61  0.746(0.369) 0.757(0.536)  -1.48

20 0.353(0.122)  0.270(0.129)  23.51  0.384(0.141)  0.269(0.117)  29.95  2.318(0.928) 1.905(1.125)  17.82

25 0.164(0.043)  0.116(0.055)  29.27  0.170(0.072)  0.162(0.086)  4.71 1.507(0.916) 1.551(0.767)  -2.92

31.5 0.316(0.076)  0.258(0.110)  18.35  0.303(0.130)  0.273(0.136)  9.90 2.793(0.692) 2.425(0.706)  13.18
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DD

AN upu X nuyY U Z
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(0.133) (0.048) (0.369)
naq 0.133 0.084 1.245

(0.113) (0.073) (0.470)
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AANNIANNFUALINDY (m/ 5°)

DD.

AN unu X Uy N Z
E(SD) P-value E(SD) P-value X (SD) P-value
10 Hz
nou 1.400 0.005* 0.540 0.009* 5.935 0.005*
(0.274) (0.095) (1.356)
nas 1.086 0.384 5.457
(0.284) (0.192) (1.168)
12.5 Hz
nou 0.462 0.008* 0.209 1.000 2.08 0.017*
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16 Hz
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(0.130) (0.117) (1.125)
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(0.043) (0.072) (0.917)
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E(SD) P-value E(SD) P-value X (SD) P-value
31.5 Hz
fou 0.316 0.007* 0.303 0.093 2.793 0.051
(0.763) (0.130) (0.692)
N 0.256 0.273 2.425
(0.110) (0.136) (0.706)
40 Hz
nou 0.400 0.005* 0.292 0.173 4.394 0.008*
(0.822) (0.120) (2.261)
TN 0.328 0.267 3.536
(0.111) (0.105) (2.168)
50 Hz
nou 0.817 0.007* 0.520 0.066 8.602 0.005*
(0.208) (0.254) (1.362)
N 0.590 0.426 7.879
(0.253) (0.186) (1.779)
63 Hz
nou 1.154 0.005* 0.875 0.005* 9.180 0.007*
(0.336) (0.224) (0.834)
TN 0.741 0.601 8.766
(0.440) (0.250) (0.690)
80 Hz
nou 0.750 0.005* 0.651 0.051 7.881 0.047*
(0.154) (0.107) (1.385)
N 0.580 0.595 7.514
(0.146) (0.112) (1.339)
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(0.116) (0.103) (1.283)
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