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Experimental Study Toward Quantitative Evaluation of Color Variation Occurring on
Concrete Surfaces

b s B
Ryu Nakajima

& F FH
Yasuaki Kaneko

[ZE]

a7 ) — hREOEL O, MEL L, BRESEOERE > TRAET 5. [EIsSmE st 4w <l
Mo DBL a7 ) — MIBWT, WEEFHET 5720188 BEEHES — AEH L, b ba2E8Te 7 HA
LT AND 4 1 ETO 4 BRECEEMTT2 2 L CTREGORIEZTHMEL T\ 5. 22T, fmiebia T
1%, P ORBREEC Lo CHWM eV, FHUMICEET 5 nlRetEny b 5728, Tl ORI KIT L2V VE &Y
PREMEENLIE L E X -, AT, b AEENCEHET 272010, B LHME) 2RV TELZ LB K
FHOODFENE T2 EE R L, TAXVORER KO, WORE LHEIZ 52 558U CHEBRIC
Bt Liz. ZORE, LMEE AW CTEAZ A REOEBOAEE EEIIEHECE 2 alREME2 /R L, K903 LMElICKE

B CWA Z EavRIB I

[F—T—F] =7 U— Mo mies

1. [XC®HIC

av 7 Y— hREOGI LI, MEL ML, EREEO
xR BRI K-> CTRAET D W, BTar 7 V— ol
B, PR 7 ) — R EATIATT=8, AT
L—& DYSREARRT 5 2 L NN R A N DD, FD
728, FEEDBAL—L 720, REEATeHIET D
YEnsHs .

E T AmE WAL L, =7 U — MEEH O
SEREROTZDIZ, B, Bh, R, HiEE hoxLg
)L LT, K BHRHhIS — N2 AW EE AT T
WA, BT oy ) — hoEREETRHES — M, B
POBO LRI B CHERmEIT<EE Q%0E, GyKixL
0w C, @Etes, (5)9 bERR, (6)iti T H AR,
(e 2 - R « Btk S0 aiiho 7 HE %2
1 55 4 JRETO 4 BFECTHREST L, REAORRE
ML TS, ZoFT, Aienbidmiar s U—h
DHTHWLNDHEE THD. ZIZ T, fAtebizonT
I, Al ORBREC &> TR R Y, S
THRFEMNHD. D70, FHlE ORI L
720, EEISRHMIAENMEL L 2 DL,

BLar s )—MUELEATLRSEZEE— 110R7T.
e blE, 27 U — MREOGIEH RN AL E 72K
ReARFIN, BT ar 7V — MEEMOET S %2 TR
it B2, FPEOENETER(LTHVERH 5.

AEClY, BeboEEbhkE LTRMS D Nk

WIRE  HGRAT

BIavy)—rotes

TH-2

BOELSHEILSILRERAE

S TR SIVCODEARIE Uiz HiEE8H L=, 7F
T ZOVEBRIRE VY, MER, KEAY RbEx
B2 TN VORI 2BAE O, FERIEDE /KR

LAIHITZERT WITEBRTE G AEpES AT LSRR

10 EULEHEIR No73(2025)



e, Wz AL MEOECDPHEIE 2 D5 A BT LTz
TRz WSS,

2. BOEVEHAE

B LOFEEFHMICIST AHIEME L LT, AoEnE
EEET 2MERH . BHEOWFE D CIIEEORIE S
BEE LTOEREEZ VTN, S G EH e A
TOFHITHHH, AW CIXHEANFHET 572912,
=T = ADA L 2= g TA T T YT
bV, BIEERVD Z & TS < OBEBALEEN ATFE e
OpenCV (Open Source Computer Vision Library) (Z X 5T,
FUHOVEIG AT 2 & TR LHMEA R L, A8
(RBHROOOEN L TE Doz, 7k, LHA
CIIEBRIAZRES)SRE LT- Lab AZEE0—>TH Y,
0 1IN EEL, 100 12V E AZRT
BDEIRDENZNVFEMAD TR, BHTIZ L -
TLMEZREH L, COENEERLLIEREEE—2
(Y. 22D LMEDN 51.3, 0D LHES 89.7 L7201, 14
RE O PHEEIC L > TEILTE L 2 L 2R LT
FEOFEZNT, EAZLVORESEME (o
FitE, KA b, WAL M) BLMECEZ D%
% SRR LT

3. KA M - BOTESE - 1A Y FHEAEIL
B ILDBAEIZE Z 8 E

3.1 EEAME

BRI 2R — 11T, g oREEL2 &
(T D728, AT EAX L RT 4 (1855Im) %GR
{RD>HA00mmEfEN - EIZEE L. fRFididAa~—h
THUHAT (FRBEEA032X3024 727 L) AfERL,
3045 IR CRIFLERS . LIS T20F ] 2 T L, T
&0 BRI ORI T LTz

R L-MEMABE— 312, ELZ A aR— 1
T VAR (2. 72g/om?, FEMN : HHA
VLB & [l (BBEE2.58g/em?, PEMN : THEILEHET/ N
D ZAL, KA MHIF45%, 55%, 65%0D3/KHE
LU WAL REIES, 2, 1, 05004KHES L, [
BV AZLVTIHRE LIZ. 7ok, Wk AL RO
I3 B OLMEA Ll U=, FBRIARD~THE1E135mm
X 160mm X 40mm & U, FFnl B CRIMEESL L%, KUl
20°CHEXHIBE60%DBREE T,  135mm X 160mmOTFYAILC
B o RAEE ORE 2 Be Lz, £, 2 AFE L
TR A 30 KIZIR L (DA, ZoofRiER R
%) &%), REOKDERER T2 DOLHEZE T
5T ET, KOMLMEICE 2 DBt LT

32 EEEREER
AR % -2 VOAERR— 212, FErb

EEHAS
ABUESA b+

T .

BT I8 - 400mm

135mm

AHERIADIRRSM

40mm

a) HRAEH b) BERD
FE—-3 ERLMEM

£—1 FEILZILES
w45 | 45 241 | 535 | 1605 | —
F55 | 55 279 | 508 | 1523 | —
F65 | 65 314 | 483 | 1450 | —
BE45 | 45 ’ 233 | 518 | — | 1555
BESS | 55 211 | 493 — | 1478
BE65 | 65 305 | 470 | — | 1409
55-2 2 | 33 | 609 1218
55-1 | 55 1 438 | 797 797
55-0.5 0.5 | 519 | 943 472

RN VOIS AR — IR, AIRARD %
JAWT=E VX VORI UIFOLHENY, Kt A2 M
45%, 55%, 65%I\ZI\NT, EIEIN54.8, 464, 456173
ST B A B2 L ORIFES UIREOLHEL,
KT A NEASY%, 55%, 65%IZB\UNT, FIEN469,
477,433 & 7p o Tz, AT, B LIRFOLHE &,

aAY7 ) — b REICEET ZBE 5OEETMEICH T /-RERMRE 11



i L+ - 41 IEEA
N —@45 0 548 63.6

—He45 46,4 64.4
—H45 © 45.6  62.3

30
0 0.5 1 15 2 25 3 35

i@ (B)

M—2 J"KERDZERV-EILZILOBAE

P45 W55 BR6S Rz45 255 65
sERmALE =IREG3EER =REEHR0S

K—4 FHEOFED

70.0

65.0

63.6 63.8
61.7
60.0
60.0 J
55.0
3 2 1 0.5

itz A » RE(S/C)

BEE (L%

K—5 ®BEAYMEEEZE-TEILZIILOBE

Kl A 2 N OSHVE A FEEE| C e 7 BACRIME SRR S 4L
TR0,

BB L%, FREEORGEIZEEOLHEITEM L, Ak
TR PN BV Z OV ORI L3 H OLHE, 7K
T AL R EA5%, 55%, 65%IZF8U T, FIVEI63.6, 644,
623 L 707, RERb A =2 VORI LTS3 H
DOLMENL, AT A2 FEAS%, 55%, 65%IZ8BW\TC, i
2635, 600, 63.1L72o72 KA FHAVIEWE
ELHENRT 5 FTOHMM?EL, 3 HEZOLHEIZ60.0
D> H64AD Y NS WEIH T, & TOSRMT—EDfE
WIR LT,

RIS LY, REERBEAES A%, 1R & 23050 DL*%

12 EULEHEIR No73(2025)

70

60 e
5 50
i LHE B 388a
B4 —RE45 : 469 635
—E45 0 417 60.0
—BE45 0 43.3 631
30
0 0.5 1 1.5 2 25 3 35
Hadnrf (B)

M—3 REMZAN-E/LZIILOBE

BEE—4 KELZLDOIAHORI—TEE

a) EUEERSYLER b)
BE—-5 ZPEWLEDYA Y ORa—TER

RES LR 3 B

M— 41”3, RBRAZKITRTZ L TLMETE T L,
A CORBRA TIPS LRFOLHEZ Fla|25ER L 725
7.

TUREESN U123 H OfibE A v S & 28 % 7= et 218
L7z ENZNVDOLHEZ R — ST b A M3, 2,
1, 0.5CL*#1360.0, 61.7, 63.6, 63.8L72~7=. bk AL
MEEEZZENZND~A 70 2 a—T il (5
200) #BEE—4\TRT. BEAOEHWITHEHM ORI -0
—HEREH LN, MEMOEIGIEL, B A2 MNEDE
WELZVOLHEME T LT B2 Bib.

RSN UFE3 B OLHMENS, KA & o/ IMED 7734 4,
RIPEAON L1423 A L IR EEBOLMED ZE T 5 &



20.8, Wz AL REEAE3DNB0SIZEZ 2558, LMEDZE)
38TH Y, AMRFORPENTIL, KodMbLMEICE
LTWa., —fil& LT, BEbzERHWELZ VORI
S URE RO, BN LI%3 B ORI~ A 77 1 A —
T (552000 #BEE— 51017 B LKL
Lz U C3 B OB K O OFIIR A RICZE L L
TW5D. BIESL LIRRE, 3E# &l LT < ka g
LTCNDZ EMNBLHEMEL , Ky stEr T L7-3 Atk
OLMEIHEINT D B2 5. £z, AL MKW
DRI K- CTLMEDOHINZ B U= aTREMA B 573,

TERARHERIN TE TRV, A%t L <.

5. £&&H
KD E L DELTFIORT.

I LMEZ WD Z & T, EAZLVRBADAOE N,
B 2 VN TR L 7=,

2. FRUPRERAL U & iemimfe Tkt A > ML ELHEICI
EONB S, HelpstETe = & TLMEIX60.07 5
64 ADHHHIZERD S NS WP C, B TORMET—IE
DR L=

3. AEOFPANTIE, VX VREOLHMEI R b L
TRk T o T,

4. W A 2 N O SHE R & i D By
W< 720, LYEHE T L

5. BAANVKREOBOENE, B2 AV Z 8T
TEBRHIC & % FIREMAVRIE S L.

ATBITRIRERSN LD = 7 ) — R OB & IR E
ERETDHZ LT, GLLOERTEEMNIL, Rk
MICE L a7 V— b eEHizd_XToar s ) — M
EMOREFUIIEH LTV E 720,

[(&E k)
1) RshEE, EEE =, WHES, YHHER 22 ) —
MERHEOOT e BRI MIETEIRNBET 2 TR
i, ar 7 U — M IFERERSCE, Vol35, Nod,
pp.679-684, 2013.

2) =7 U— hERHEIZEBITAELHIZBET 0%,
NP HA AN e R e, Vol.54,
VI-27, 2017.

3) vz U— MEEDONWEREROTSIE (D) (G,
Bha, B, PSR, 2023 FEUGTHR, 2023.

4) 27 U — MEEMOSEREOTIE (D) (Fox

NET a7 U — M), 2023 FFEGThE, 2023.

Summary Concrete surfaces often exhibit uneven coloration due to such factors as the materials used, the concrete

placement method used, and the surrounding environment. The MLIT Tohoku Regional Development Bureau
utilizes a surface-layer visual inspection sheet to evaluate the quality of tunnel-lining concrete. This sheet assigns
scores on a 1-4 point scale for seven evaluation parameters, including uneven coloration, to determine the severity
of nonconformities. However, the judgment on uneven coloration may vary depending on such factors as the
inspector's experience, which could affect the inspection results. Hence, we were convinced of the necessity of a
quantitative evaluation method that was not affected by the inspector's experience. For the quantitative evaluation
of uneven coloration, we considered a method that utilized lightness (L* value) to assess color differences on the
surface of mortar specimens. We experimentally studied the effects of mortar mix design and sand type on the L*
value. The results suggest that the L* value may serve as a quantitative evaluation method for mortar surface color
differences. The results also indicated that moisture has a significant impact on the L* value.
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