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Physiological workload evaluation for the backpack carrying tasks of
the soft drink beverage delivery job

Min-Keun Chung' * Yuejung Lee’ + In-Seok Lee'

The soft drink deliveries are made for a broad line of soft drink products by using a hand truck and the
backpack mode of carriage. The workers usually deliver the beverages by backpack mode of carriage,
because they feel safe with such a carrying method in stairways. In this study, the physiological
workload of backpack carrying was investigated, especially focused on the effects of weight of load and
carrying by the stairway. A laboratory experiment was conducted to measure heart rate and oxygen
uptake during backpack carrying tasks, and an ergonomic guideline was proposed for such type of task
based on the results of the experiment. Eight healthy male subjects performed the backpack carrying of
40 kg and 60 kg, (1) on the level ground, (2) upstairs and (3) downstairs. The result showed that the
stairways caused the increased physiological cost, and that a carrying load of 60 kg required signifi-
cantly higher physiological cost as compared to carrying 40 kg. Although backpack carrying has some
advantages in the biomechanical aspect, it should be advised to carry a load of less than 40 kg, since the
task requires a very high physiological cost. During backpack carrying, it is also recommended for a
delivery person to make more trips with a light load rather than to make less trips with a heavier load at

one trip.
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£ AU BASE] 8te] 913 Aol o33 W A s
60 kg 3159 ZANAME 53], 40 kg 3159 ZAAX & 83 ut
Balgorn], 44 Ak 7 AY 20ME F 5E MF A8
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kg/AS W77 2804 79519 sHA 9k 2%

£, 53] 9 ‘60 kg/FA ZANME 4HA 9} s A Lt
Al ST & £ ol A 2719 o] & Ay
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114 Aul 2 . o]

170
160 |

— 150 S - e i e _—

&

T 140 oo

¥ 130

90 |- —o—40kg/ B A

,!:E, 10 |— | ~e—s80kg/ B A

&) —o— 40kg/ A & & 71 7)
100 —a— d0kg/ A2 2 7)

90

Bt ATl BAIZ 02 frofdt AolE HolXE FIkTl Tukey's
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W2 Y Aut47tA B F 1502 YRR

<Y 4> FhduEe] i el 1ot 40 kg/
A WBTIo) 9} 40 kg/AE QBT ZANAM ] HF Ak
v} e 242} 2.05 J/min, 2.12 //min Q.2 40 kg/® A]" 9} 1.62 //min,
‘60 kg/B A"} 1.91 //min BT} E9ko oy, BAH O 2 93 2}
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A S RO E BT Fhiu o] fofg 2fojE B
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%
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oA Futsle A wis) Ae)F Raege] o ALY vk
A2 eyt 4utge Heole fod Aole HolA
AAA T 40 kg G AT L2/ WEr7| 2 $uEle A
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o] AARZHE ATE 3 ko] Mg 23l wHe
e 315 el 9 9Ee A vimwshe AL ol
b Al o7 GEFo] 315 St 7 JER T Ho)
T4 Y7 S Uit € 4 9l
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7 Alok FE ZHA 5 4 WS AR AdS
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SFHT W3 A&H) ¢ A5k 758 S0E 2 3
Aol upgZ st o] A7) A A Aol M F
A 2 Aol e 18] 3k 8152 40kgRTh A A 811, A3
02 2~33] uF AQYE £ Foll= FHG F4L 33
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ASE 22E A Ui7hs AL SAH 2 ajol7}t Yet
YA kA 2.8 wj o o] Avrt o & Aog YEl
Sk A 225 Ro| T wiEe ko 33S
+HRE Aol7] Wi AdjFez o B oA LHE
878 AolAgh, Wz v A2 FFHES S A
37 W7o AiH o o ZASM ATE WA 5
22 &ebd o v 2 2 AP AR BEE 878
Ao F BHQlth webd, AdelAe] T3 2L 2 27]9%
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HRM ] Fut Aol 2 G| H$- 60kg 5F
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of 24 ¥4 AL FPEH 7] el F FIZRA 3] 2
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Astrand and Rodahl

Workload Level (A119};L?) G(relx;c:se)an (1986), Kroemer et
al. (1994)
#&
~1 <100 <90
(Light work) 75100 ?
e
~ ~1 ~11
(Medium work) 100~125 100~125 90 0
&
~ ~150 110~130
(Heavy work) 125~150 125 5 3
e Ve
150~180 150~1 130~150
(Very heavy work) > > 7 3 5
I=2 &
(Extremely heavy >180 >175 150~170

work)

823 2312 Foltigtx v o 2 213k Aty R3] Z7]
£ Zo17] A8l AGAEC] AEFrh 22, o] AFNM o
402 40 kg3t 60 kg 315 Z AN A, WHE-S Z0]7] Y3 1
3]l 60 kg9 &3 5F SWete AL wid dokg 35S
Rkl Aol vl A2y FaeFo] 23|18 Flshe AR
UEPton, o] A7t g FEE] HFoE 3
A A3t Rl B AU AvlFgo] F7HeZ s
Bhd Ao g melth

40kg 35T} 60 kg 3H52] TF W AT YL
BE A NA Y AY s FA A 5 & HYGHeE 87
8= A 0.2 VEIETE Brouha(1967)0] ©J31H 8A17F 2l she
A5 B AHET 110 bpm 0]/ EH A9iRtel A 3]2
7} A E 8ol 7] W&o, o] & EA FEE st Ao| up
@A 5. 40kg 35T 60kg 5 TS WA 23]
2] Ade P AUkl 13247 ~161.48 bpm AEE
S @& 1o, 1A A F7) Fol= hF-E 110 bpm B
O 2 A H S eI gloh o3 dge 54
2uF QAR 0| 827 AYE T3 Aol HA BE3
A 5 S vl gk

<¥ 2> HUS5E 7T o2 FYPRIE ZYsT e 7
Z 47 Aolth. Astrand$} Rodahl (1986)%} Kroemer S(1994)
of ©J3}9, 130 bpm ©]4+e] vt g @ T3 2L 57 £
F % FHAZ P& QG ol$ P Hvery heavy work)’ 0.2
BFE 5 e, o] 48olMY 5AAY L B5F ol &g
e Ao2 Yyt £3), Aol 9] 4okg T4 9t 3
Ao A9} 0kg TH &uHe <Y 5> A e vle} 2o
1 F7)9] ZukEo A& 150 bpm ©]4+e] AHH4E Ko, 7}
A FE AYoe g BEEE ‘22 § S(extremely heavy work)’
o sFste A2 Yelyth 20 AAE AP35} Ao
20 ~ 30t) 8] A7 BE-9] dx} AYAL 8AITE A& 3
e A ZHgstn itk ul - e Ao s EREE S
o= 3¢ 2 AbA BZ(oxygen defecin)0] 27151, 7HE A F

4 2o 49 98 B3E 59 42E 247} Yas
(Kroemer ¢ al., 1994). o] 2|3 B/l P38l w8 54 28t
492 80 T2 Aeho] ASSE Aol ohl 2 AUAE A
H 4As 243 FAE HE 7 e AT, ©UHFHE
2 AYH H3E 878 of2fd AP HA 8 4
2 94 4909 4%5HE £ A0 HalY

5.2 8

o] Aol Me $8 Uete] 8 AYAE0] % o] &3}
I SlE 54 d Al o] e Rate 43S 53l Bl
a3 Ao 89 AAEC] ukEte Fd FH9
10 kg WI 1 40 kg, 60 kg3t A¥HA 24t A2 Q) Az} Ao
A9 FHIAYS AT dtgoH, 8B qlEut Ayt
E0] A¥of Fod3tTh

S8 T EH AL ¥R S =79 £ jlo] o] &
& 4= gloH, A g 2 FollA o] o] o] glATH 40
kg olde] 28 AAE Hiksle A& AEFHoE v w2
Balgs 8 787] W&o 13] &t 3158 40 kg ©]312 s
Zo] vt £3], Ado] e ARAAM 5 29 &
T Aol AdeE A% el A B 5718 1#sid 1
3] &1t 815 o|Bt o REEE gt Ao] Foh 181, 1
BE A AL 35S uhs & 314 Eole ARG
7 E 51358 U o8 W 2H 54 uksle Ao| o u}
A3 A0Z eyttt 24 35 AME 73 F4
flo] AN ukste A A gk, 2~33) 29k Folle
243 FAE AT T 9 AP L AL Ao] A A
B35} S o) A ul A 3}
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