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Development of block—-type sidewalk pavement system using snow—-melting system
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Abstract : Snow—melting system has been applied not only to roads for car traffic but also to pavement for the pedestrians
safety reason in some of the developed countries such as USA and Canada based on countermeasures against Natural
Disasters Act revised in 2000, Even though this system was introduced in korea in 2006 and has been partly applied
to car traffic roads, there is few places that the system has been applied, Therefore, in this research a snow—melting
system with a block—type to cover a pavement that efficiently transfers heat form heat rays to the top of a pavement
and protects the heat rays, A quality check showed that compression and bending strength was improved approximately
5 times stronger and 7 to 10 times more absorption rate than the KS(Korea Industrial Standard) requirement, Moreover,
only 10 minute was required to increase temperature above zero with a block—type snow—melting system whereas
approximately 180 minute was spent with the existing system, This research is expected to contribute to environmental

issues and reduce accidents on a slippery road,
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Fig. 1. Snow-melting system in the road
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Table 1. Structure drawing of block-type sidewalk pavement system

Number Component
1 Under block
l 11 The first bezel
2 Dead block
21 The second bezel
! 22 Insertion bezel of the first hot—wire
23 Insertion bezel of the first curve type
3 Top block
31 Protrusion
! 32 Insertion bezel of the second hot—wire
33 Insertion bezel of the second curve type
IV 4 Hot—wire
Deal
drawing
Cross
section
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Table 2. Construction method

Step Work Photo
Ground
compaction
t
Step 1 and flatness
work
Work of
Step 2 under block
Step 3 Insertior‘w of
hot—wire
Work of top
Step 4
e block

AR, 71228 ohd 9 Fet ZJofja= YARke] 24 |
o Az UEO] 90%oVd thl AA H H27]S 32 2o
ZUE 95%0AF thlS AAsit) 8|1 BelE E3Eska
Ao AAJsHA ek, =4, o E5 AX Al TAelA

= AR SR A2 9 TS HR5HA Eoh AlA,

G4 Ax] AlgAeA = slEAlelE A E AlojiE ¢

AsHA Hot, WA, ARES AA] AlsdAeIA = gL

g A2 AXsHA| Hrt, AR FAF A A RERARE S8l A
=

=
SFAull A4S Bl vy mEEke AFS B Aske

Waljof ghct,

AR A2 A 20129 129 159 A AlE] A
Q1 A7 m R SRR Tl A ARAIES AAIHA
om 1 Avl 1058747} $ Ado] 71sslA 30847
HE e = AA7E 7Rt 2SRRIk Table 3).

Table 3. Mock up test

Separation Photo

After
10minute

After
30minute

Sample
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Table 4. Results of efficiency analysis

. Examination result KS standard
Separation Measure -

S S2 S3 | Side work| Road

Wide mm 199.5| 199.7| 199.9 - -

Size Hight mm 199.6| 199.6| 199.8 - -

Thickness| mm 29.7| 29.9| 29.7 - -
Bending strength N/ 25 24 25| Over 5.0 |Over 5.0
Absorptance % 1 1 1| Below 10 | Below 7
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Table 5. Field test

Separation Efficiency test
Purpose Temperature measurement per hour
Period December 29th, 2012 to February 10th, 2013
Inspector A testing laboratory
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Table 6. Block-type sidewalk pavement system applied to sidewalk

Before After
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Table 7. Results of the field test

(Unit: C)

Separaﬁo:"””'e 0 | 30 | 60 | 90 | 120 | 150|180 | 210 [240|270|300
First | A|-2.0|-2.0/-1.9]-1.8/-1.7]-1.6|-1.2]-0.5/ 2.6 ]3.1] 3.0

test |B|-20/29]28|31/[30]32]|32]30/[31]3.1]3.1

Second| A |-1.8/=1.8]1.7|=1.6]-1.6] -1.4|-1.2] 0.5 2.4 | 2.9 3.0
test |B|-1.8/30/[28|31/[31]30]31]30/[31]31]3.1

Third | A |-2.5|-2.5|-2.6]-2.3]-2.4|—2.0|-1.5] ~0.5[ 0.2 | 2.8 3.1

test [B|-25/27]28|28]27]26|28]29][27]28]31

Fourth | A |~1.0/-0.9]-0.8/-0.8/-0.4|-0.1|-0.9] 1.5 [3.3]3.5] 3.8
test [B|-1.0/3.3|35|35|36|37|36)38/3.6/39(37

% A: Existing good, B: Block—type sidewalk pavement system
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Table 8. Results of maintenance and durability test

No Item Block-type | Existing good Note
1 Ability to react for 20~30 minute 4 hours -
snow
K :
2 | Bending strength Over 24 Over 5 sos\f:?ga(;d
K :

3 Absorptance 1% 7% Sbsltei\r/](;a(;d

4 Maintenance Easy Difficulty -

5 | Heat conductivity High Low -

6 | Energy efficiency High Low -

7 Recycling High Low -

8 |Water permeability Yes No -

9 Nonskid Implementation |Implementation -
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Table 9. Results of electricity consumption

Iltem Block-type Existing good Note
Preheating time 20~30 minute 4 hours -
Power usage (W) 200~220(W) 350~400(W) 15 hours

Unit cost 450,000(won) 600,000 (won) -
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