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Field Application and Maintenance of sidewalk concrete block for PV Power

Generation

Bong-Kyun Kim', Yun-Yong Kim? *

Abstract: In order to fulfill the obligation to voluntarily reduce greenhouse gas emissions under the Paris Climate Agreement, the proportion of coal
and nuclear power generation is reduced worldwide and national efforts are being made to spread renewable energy including solar power generation.
Korea also intends to increase the proportion of renewable energy generation to 30~35% by 2040 by introducing laws and regulations. In addition,
while the country is trying to apply solar power generation to sidewalks and roads, there is no research related to it in Korea. Therefore, as a precedent

study to develop solar power generation roads, solar power generation concrete blocks applicable to sidewalks and plazas were developed and the
applicability was evaluated by constructing them on the site. As a result of indoor experiment, compressive strength was measured by 25.5~35.7MPa
and flexural strength was measured by 5.1~10.5MPa, which showed that all domestic standards were satisfied. However, the higher the unit cement
amount, the lower the strength was measured according to the mixing of the broken fine aggregate. The absorption rate was 5.7%, which satisfied
the domestic standard of 7% or less. As a result of the freeze-thawing test, the reduction rate of the compressive strength after 100 cycles was up to
6.3%. As a result of measuring the settlement amount after construction, the maximum of 2.498mm was measured and irregular settlement occurred
in the overall area, which is because the resolution of the sand layer was poor during construction. Maintenance techniques of sidewalk concrete block
and solar panel need to be established more efficiently through long-term operation in the further.
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Table 1 Physical properties of fine aggregate

Water
absorption
ratio (%)

Unit volume  #200 pass
weight efficiency

(kg/L) (%)

SSD?

1) K
Aggregate FM (@em’)

River
sand

Crushed
sand

278  2.57 1.47 1.488 2.1

3.14  2.66 2.61 1.715 6.1

*D E M : Finenes modulus, 2 SSD : Surface dried specific gravity of
aggregate

Table 2 Properties of chemical admixture

Appearance Density (g/cm’) pH value

Dark brown liquid 1.08+0.3 6+1
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Table 3 Mixing design of concrete

Fig. 1 Concrete block module for power PV generation

W/C Unit volume .Weight(kg/m3)

Type %) ol w2 };xnsl; aggreggf AdS
A-1 32 240 77 2200 - 0.154
A2 32 240 77 1550 650  0.154
B-1 32 340 109 2050 - 0.218
B-2 32 340 109 1450 600 0218
C-1 32 440 141 1850 - 0.282
C-2 32 440 141 1300 550  0.282

#DC: Cement, ” W : Water, > RS : River sand, ¥ CS. : Crushed sand,
 Ad. : Admixture
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Fig. 4 Steel mould for test

ckalo] ALgalelol s, AgE BRel 7] 9 F7} A
U0l A1g:8}710l S Fhato] Fig, 49 2o MER A
SEAA BEES AR @A A9} 2L i 2
pAMpg o = Azkal Ay,

22337 AL AT

A8 BIFE A% AP FAE AT AH oF
129Fg 9] Aol WEshs AARE B89 A% H84E
Brrshet Qo] AMe Fag gaE =) 1A Bk
Fo = 3ol

n‘.
o,
M
E
42
o
14
O
>
N
E
nrle
o
2
>
OHw
ol
2
=
e
o,
=2
32 rio ?8
o |
ol

4e FoelE BEe e B
E: % a3} 2aE 250l
QSQ%E%?&EJQEEiEQ%%¥Aﬂ%%ﬂ%

FFLALS % Hey FIZE EA ﬁm Ué,‘l,:_%
ERHRITE
AHEE2 A0 &Y AA%Y T Al AHE Y A
oldg st AFA HollA e e sid ) 72
35 Ao A s A E £S5 2 (M) WA o=
A= TE2E Attt ol &% fAHgA 559
WAE 1T AR g P JHEEY SHHESS T
sto] 24zt WA 7} 715k A| g Aot
NEEAE 7189 i 24 3kl Alg Zo]
7HA] Bl 9] & AHhE 12 LﬁTﬂ+W§¥@%mmm4
7RSS AP FHES o] 835t & AAIE F Evee
10mm A3} 5 238 E BEES AXA39 o, 3%
EE2719 AAL 715k el 2l JIElSH(interlock)



kAl o 2 WHE T 2 STt s B2 o] A7) Bd & A
FE53 A B WL AelE A2} sl A
stef v shglom, o] Bk adtt dEe ARE
e e A

2.3 Ay

23145 L FA= AE 9

45 9 S APE FAAE BA ARG BRe) o] /F
5 4 IAAEE HEESE o] 83t XL AlgQAS} 2
2 it o g2 Az ASAEE FAIAE 100x
100x100mm2] ASHA| e 2 A 231H 3, =8 FA
A= 100x100x400mme] ZAZFE FAAE A3t KS F
2405 A ES] YSHE AFHH A KS F 2408 LAY E
o] FA= Al F 44 Akl wet 1,000kN Fret2
BEANG7E AHEste] 2 il ld 33)4) Addste] Het
s SO Z STk

Fig. 7 Real scale experiment channel

232 F AP Y

FTEAIEE FAA = AF L FAE FAA AP
Z+0] 100x 100x100mme] ASHA) e 2 A xslg o, &

TEAFES KSF4419 BEAE 8 2T ERIEHZEH E5 9
e} sEA A g A dego] afolof thgk A A 7] vl &S
S5t FrE&S AR o ZH g ald 334 Adlst
o] Pae SH = sk

Fig. 8 Real scale experiment channel

233 5483 A Y
FAG3 5 Aol T3 7|2 KS F 441900 A A = o]
A LFAIRE TKS F 2456 54 54 §3llol thst 2 E9

A A 5 B WS Farste] kA AFS vk} ol
100x 100x100mm] ASHA AlAA S A 23 5 6417 =
7142 = 28U3t 71AFAEE o 100401 E7HA] T4
J3E WHES & e FAA L] dSEHEE =4
st A=ag-S STk

Fig. 9 Real scale experiment channel

234 37384 WU}
A8 Wk EHFd ‘j‘:-‘ﬂ 27| WA SN &
E’:.,] 67H-é7} =] o]-E]:Z_ E sH .
YRkA o B o}~ T EV F A EX Xobl 78551t
H| & o]83le] 7, 24, PSI, PCI, MCI 59| A
3 e WA 58 Ut ol EHR e R §
o] T84S Agith
SR l“P 2 38 £E50] A AR A S
A3 oz =28 AAVE 83t 5 EAS HIE]
= ”E’Jﬂ Aok A WA g AT e 8
1082 T3k, 5 80719 E52] 47l A FolE
GPSZA71& o] &3l Hstde st S 12 A
& 5 ok 2idritt S5t 6/ E7kA] & 388 S5k
Astee] F7 Fol & Wk
Je)a 7] AT S A5 AlE 2SS 11E Fell o
olo] U HlolHE A om Ad 2 &5 537429l

o e AL FF SRS HolHE e AYSH= A

oft o

o

2 4
o)

(o3
—

[t

2

e

Fig. 10 Experiment for measurement of Roughness
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