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5. Countermeasures Against Human’s Approaching an Excavator™®

by Kiyoshi FUKAYA**

Abstract: There are two kinds of countermeasures against caught accidents by excavators. One is
related to excavators and the other is related to co-workers. In this chapter the latter approach, that
is, the countermeasures to prevent co-workers from approaching excavators were studied.

Since the working areas of excavators are dangerous, the areas are often guarded by fences.
In general the fences used in construction sites are simple except for the fences surrounding the
construction sites. For example, the fences of color cones with side bars are widely used. Such
simple fences may be stridden over by workers. On the other hand in factories the dangerous areas
are guarded by tall fences and the entrances to the areas are monitored. In construction sites the
dangerous areas change every day, so tall and strong fixed fences are impractical. Therefore the
simple fence with the monitor system is proposed in this report.

The experiment to estimate the intrusion prevention effect of the simple fence with side bars was
carried out. The height of the side bar of the fence was changed and the behavior of the subjects such
as striding over the bar, passing through under the bar, or detouring around the bar, was observed.
All the subjects strode over the bar when it was low and passed though under the bar when it was
high, and some subjects made a detour around the bar when it was middle height. The heights for
detouring were from 65 cm to 90 cm, depending on the stature of the subject. The conclusions are
that since the fence of the color cones of 70 cm height with side bars is rather too low to prevent
persons from entering the dangerous area, its effect is nothing but telling persons not to enter the
area, and as the result the higher fences are needed.
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Fig. 1 Application of rhonitoring fence to an
excavator.
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Fig. 2  Signal transmission system of the monitoring
fence.
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Fig. 3  Structure of sensor in color cone.
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Fig. 4 Fence and detour.
Hh & HBERDOFER




10 BB DI 1k 3 5

FETHIL,
L7

CHEREPMOEE 250 cm H 5 5 cm & I AT
MEETIT 272, SDHE, EDOWERE LRV
AlZiZFEwT@EBL, W}?b’ (7B e Tl
L7228, 2HERKR LT CHBEEIEMRIC - 2B R
TEREIT Y - 72,

F72, 100cm A5 5 cm & XA ITHOES 2 TIFT
FFRDEREZ T 72, COERTIE, MArEWHAR
3K, MBS kB nw i EfE L2
P, ZOBAL2MEHKELTHMZ 220w EiE3TRT
L7,

F7z, HBRBEOGRLEFTHIL 2,

3.3 M= 3 KERDFER

Fig. 5 CMtoBE S 2 LIF T AN R EERE S
‘t@W@%é”ﬁTéﬁ%ﬁﬁ%?t EDWERE D
MR CEA I T owTEBL, MrE< L s &l
¢Ofﬁ@bt#, —EDOWERE F R E 2 CEEL
S BEMEORICERIT 2 L\ ) BfEF A L7z, 1E
BEOEMLAGA L FEDAER LIZGE0H 72,
K TiZZDEFIE~e—A =28 Y O T2NATH -
Tim L7z, EENC & - TArRREREAE IS 6 i3 4%
T®H 55, ZEDFIER THERMOWMIR - s,
CHERICBWT, MEZLWEHANL-ELE
Wt S (F72EER) cMtZ2 < CBEADE LK
WlloE S (K ) TFR) BIWERIDR S L7zio
5 EHBREDGENEE R Fig. 6 IR,
TELGEOMNEEDOFHXIIF 2 E LR E <
CHTFRoOPHEEOMOE S L GROBGE, ME L
FTwosBEAE TIFTWwo2BAIEDOWT Fig. 712
AT ABNIRIDEMEICIE ) LT A Em» D 5720

I—ANRFIFEETH B & 2EOR

25

MDOE (cm)

Fig. 5 The motion time of each subject.
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Fig. 6 Stature and height of bar at which the subject
changes the behavior.
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Fig. 8  Estimated load and height of fence.
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