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ABSTRACT

Providing a voice alarm to drivers approaching a work zone could be an effective alternative to mitigate the potential safety
problems of the work zone. This study conceived a voice alarm with a direction sound speaker and a field test was conducted
that evaluated the feasibility of the voice alarm at a highway work zone. During the field study, we carried out on-site driver
surveys to obtain drivers’ perception and preference, collected approaching speeds, and measured sound level during the off-peak
2-hour for two days, respectively. The results showed that while the voice alarm has the potential to be an effective tool in
improving safety, the alternative appeared to have the negative effect of noise. Further refinement to a voice alarm with a
directional speaker is required to improve feasibility, and the results are expected to be utilized as basic data useful for the

refinement.
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(Table 1) Frequency of sensing voice alarm
by each voice alarm level

Voice alarm Sensing Sample
volume level Yes No size

1 14(42%) 19(58%) 33

2 17(55%) 14(45%) 31

3 19(63%) 1137%) 30

(Table 2) Frequency of effectiveness of voice
alarm by each voice alarm level

Voice alarm Effectiveness Sample
volume level Yes No size
1 7(50%) 7(50%) 14
2 13(76%) 424%) 17
3 12(63%) 137%) 19
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(Fig. 10) Fundamental statistics analyses for speeds at each point
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(Table 4) Effect of voice alarm on speeds by each observation point

Site Effect difference Estimate 95% confidence p-value
Voice alarm’s Level 1 - No voice alarm -0.2 -5.1 to 4.1 0.8335

(Upstlream) Voice alarm’s Level 2 - No voice alarm -1.7 -89 to 0.7 0.0992
Voice alarm’s Level 3 - No voice alarm -1.1 -6.9 to 1.9 0.2626

Voice alarm’s Level 1 - No voice alarm -0.4 -54 to 4.5 0.8616

2 Voice alarm’s Level 2 - No voice alarm 1.2 -4.0 to 6.3 0.6471
Voice alarm’s Level 3 - No voice alarm 2.9 -7.6 to 1.9 0.2299

Voice alarm’s Level 1 - No voice alarm -0.1 -4.7 to 4.7 0.9927

3 Voice alarm’s Level 2 - No voice alarm 0.8 -42 to 5.8 0.7425
Voice alarm’s Level 3 - No voice alarm -4.6 9.2 to 0.0 0.0506

Voice alarm’s Level 1 - No voice alarm -1.0 -4.7 to 2.8 0.5957

4 Voice alarm’s Level 2 - No voice alarm -2.8 -69 to 1.2 0.1710
Voice alarm’s Level 3 - No voice alarm -3.8 -7.6 to 0.0 0.0514

Voice alarm’s Level 1 - No voice alarm 2.4 -7.8 to 2.9 0.3643

5 Voice alarm’s Level 2 - No voice alarm -1.5 <72 to 4.3 0.6142
Voice alarm’s Level 3 - No voice alarm 34 9.0 to 2.2 0.2299

6 Voice alarm’s Level 1 - No voice alarm 44 -04 to 9.2 0.0687
(Beginning point of Voice alarm’s Level 2 - No voice alarm 39 -0.7 to 8.6 0.0937
work zone) Voice alarm’s Level 3 - No voice alarm -0.1 -53 to 5.1 0.9691

TAS Aot webA] A A9AE A7) A48 Ed(Exponential model), I+ =P (Power
2 Fste] #¥ 7|ES WEse AE WK mode)ol® F4 (2), (3), @), 6)7F A7 ST
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[e] ik %] 2= 0]12=Zx]E ¥ Si= S [ 3
Eﬁ;j.ﬁ] A% v1A 5 A BRshE o W):%;—Z‘%(a%) ](h o) )
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54 Aoz A5 Ao A eH, o]z <l i 2
o Ae 2aA2RE S £S WY B %(h):cﬂlexp((an) )] """""""" ®
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(Kriging) 571 71M< Hgstsit. 287 SA= , (R) = ggh™ s )
FWI ARE RUYEE O b 2 ASS
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v #3FAEEY T4 E4E HYEIaH HPLad, & SilPE 243 B9 (range) S
(Variogram)& &3 227 3 th, dAARe] W oA whlg] e 1 o] AFHg glolA oL Y E A
59 w4 fAR BEE RO 2SAH 4 o g o b Wi eI JBRAE sH ¥
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e zase] fEAl v BdE 748 B2 me MY JIE o gdte] HAF HEL B
(Spherical model), 7H-A1QF E @ (Gaussian model),
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(Fig. 12) Surface plot for each condition
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