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Abstract

The aim of this article is to explore the basic framework in Drucker’s management works, focusing on the

common features of “customer creation approach.” Drucker has earned distinction in lots of academic

professional roles, but his basic points of managerial view are shown as his analyses in The Practice of

Management through aspects of marketing. We found the practical examples in Kikkoman’s business

activities especially marketing abroad as a topic of investigation because Kikkoman has practiced not a few

elements of Drucker’s managerial framework in The Practice of Management provided a sensible

alternative in customer creation.
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Study on Lapping Characteristics of Sapphire using Polycrystalline Diamond
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Abstract

This paper deals with lapping characteristics of sapphire using a polycrystalline diamond slurry circulation.

A lapping machine was build, in which polycrystalline diamond slurry was circulated at many times. A

sapphire was lapped using the lapping machine with slurry circulation. The polycrystalline diamond

abrasive diameter and the sapphire stock removal rate were measured. The distributions of diamond

abrasive diameter were discussed. There was a certain long-size diameter value of the polycrystalline

diamond abrasive for contributing to the sapphire lapping (in this experiment, long-size diameter value

2.5~4.0 u m). The lapping characteristics of sapphire were kept up, as micro-edges of the polycrystalline

diamond abrasive were given rebirth. The sapphire could be lapped using the polycrystalline diamond

slurry circulation (in this experiment, 72 times slurry circulation).

Key Words : sapphire, polycrystalline diamond, slurry circulation, lapping, diamond powder size
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An action research study into the effects of improving multimedia-based teaching
approaches to a large class in an English language teaching context at
Dept. of Building Technologists
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Abstract

In Department of Building Technologists, there are over 100 students in an English class. As extensive

researches into teaching large classes in higher education have been reported in the last few decades” ,
various problems exist in actual conditions in a large class. This study tries to solve the problems by

improving multimedia-based teaching using well-equipped facilities in the lecture room, and investigates
into students perspectives for multimedia-based learning in the large class. The collected questionnaires
show that the students basically approve multimedia-based learning, and the conclusion suggests strategies

for improving the quality of teaching in a large class at a Japanese university by utilizing multimedia.

Key Words : action research, a large class, multimedia-based teaching
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A Study on Practical Use of Cube BOSS Specimen

Takehiro SAWAMOTO !, Toru SHINOZAKI 2,
Kazumasa MORIHAMA * and Hideyuki HAKAMAYA™

"' Dept. of Building Technologists, Institute of Technologists
“CHIYODAKENKO Corporation
“Public Works Research Institute
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Abstract As a method of estimating the strength of structure concrete, the core specimen is generally used. If the
method of core specimen is used, the damage to the structure and the necessity for repair will arise.
Therefore, the BOSS specimen with little damage to the structure was devised, and it has been a standard
for NDIS number 3424. However, the present BOSS specimen is a 100x100x200mm prism, it does not
correspond to ISO of cube specimen. In this study, the BOSS specimens which size were 100x100x100mm
cube and 125x125x125mm cube were devised, and the effects of form of BOSS specimens on compressive
strength of concrete were investigated. As a result, the splitting sides of the cube BOSS specimens were
smooth, and the standard deviations of compressive strength of concrete were also small. Therefore, it is
considered that the cube BOSS specimens can be used to the cube specimens for compressive strength of
concrete. When core strength is estimated from cube BOSS strength, 0.8 coefficient by cube BOSS strength
makes core strength.

Key Words : Concrete, Non-destructive testing, BOSS specimen, Compressive strength
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Fig.1 Prism BOSS mold and Cube BOSS mold
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Fig.3 Installation of Cube BOSS mold
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Fig.2  Plan of wall specimen
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Table 1 Mix proportions and test results
Fo Gmax W/ | s/a) Unit content(kg/m®) Test res.ults
(mm) W C S G Ad Slump(cm) | Slump flow (mm) | Air content(%) [Temperature(°C)
_ 18 20 70.0 493 (174249908 |935| 2.988 17.5 — 4.6 22.7
z::;z 27 20 | 535 | 47.4 |182|341|822|924| 4.092 195 — 3.6 22.6
36 20 450 46.8 [170(378|812|935| 3.402 18.5 — 4.0 252
High strength| 60 20 31.0 48.4 | 170|549 | 773|851 7.686 - 593 %623 52 26.2

Fig4  Placing of concrete to wall specimen

Fig.5 Sealed curing of BOSS specimen
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Relation between type of specimen and compressive strength of concrete
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Fig.9  Relation between type of specimen and Standard deviation of concrete
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Effects of Mix Proportions and Curing Methods on Surface Properties of Concrete

Midori INOUE"!, Takehiro SAWAMOTO ™ , Masanori HIGUCHI >,
Takahisa FUIIWARA ™ and Hiroshi JITOSONO™
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Abstract The property of concrete surface which influences the durability of concrete structure is greatly
affected on curing conditions. In this study, the effects of the demolding timing and the curing
method on concrete surface are investigated. As a result, it is better to delay the demolding
timing, when atmospheric curing or membrane curing is carried out. If the atmospheric curing is
carried out at the early age, it will only allow the concrete strength to reach 70% of the standard
strength in case the water-cement ratio of 53.5%. However, it is better to be earlier the
demolding timing, when sealed curing or wet curing is carried out. If the wet curing is carried
out at the early age, it can allow the concrete strength to reach 150% of the standard strength in
case the water-cement ratio of 45%. Furthermore, surface hardness can become large and air

permeability can tend to become small.

Key Words : Concrete, Curing, Demolding timing, Surface property, Compressive strength
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Table 1 Mix proportions of concrete

Strength at mold—demolding | Strength under

Date Fo Vg)c S(,Iump Unit content (kg/m®) Te'st result /) S:::id:;d
Doplem w e | s | 6| Ad | Sumpiem |AT Sontent |Temeersirel 1gay | 7days | 28davs | (q/mmdy
201394 | 18 70.0 12.0 171 | 245 | 895 | 958 2.94 13.5 45 304 4.6 15.6 225 23.2
2012511 27 53.5 18.0 182 | 341 | 822 | 924 4.09 19.5 3.6 22.6 3.9 19.3 294 33.1
2013.5.10| 36 45.0 18.0 170 | 378 | 812 | 935 | 3.402 18.5 40 252 9.9 333 | 4238 48.6
2012.9.12| 60 | 31.0 | 60.0" | 170 | 549 | 773 | 851 | 7.686 575" 6.0 34.4 40.7 | 722 | 78.2 76.5
*Slump flow

Atmospheric curing Sealed curing

Membrane curing Wet curing

Fig.1 Curing methods (Cylinder specimen)

Demolding at age of 1 day

Demolding at age of 7 days

Demolding at age of 28 days

Fig.2  Demolding timing (Wall specimen)
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Fig.6  Effects of curing method and demolding timing on compressive strength of concrete

1.6 1.6

15 2 15 15

14 N 14 A 1'4
o 13 .// N\ 013 [ o o 13 _
%12 =] \ = —e—Atmospheric curing
@ 1. © 1.2 \. © 1.2
= < - i
g 1 @ 1 o 1 —#&—Membrane curing
909 9 0.9 P09 | —o—Wet curing

0.8 0.8 0.8

0.7 0.7 0.7

0.6 0.6 0.6

W/C=70% W/C=53.5% W/C=45% W/C=31%

W/C=70% W/C=53.5% W/C=45% W/C=31%

W/C=70% W/C=53.5% W/C=45% W/C=31%

Fig.7 Strength ratio to atmospheric curing after demolding at age of 7 days

3. RBERBIUEE

3.1 EmmESER
IR RERA J6 OV AR 1R D IE DY ERME TR 12 M
T LM 6 IR T. WTFRoOKEAL D

Bab, MAELEEZIT o256, TP BLIME)
KGR L2 BB ISR b EMREIIRE < 22D,

FHNZ A U TR G 2 7 DS KT BUGS ~D %)
RBRKREW. —T7, [PEAEZITO &, RAITK
TN B2 KRy S REME T B 728, RN 5
ERERMERTEHLS. b OfEmAIL, KE
A2 N 53.5% & 45%DGAICIHE TH - 7.

X 7 1%, X 6 O 7 B CRAIZIZA T EAE (B
BT RBINAThbN TWABRAFLIE) Z1T-o7-E
MEmEL 1 & LB AOMERERLTEZLOTH

L. M1 B CRA L CBAMEEEIToTEHGAT
%, Ktz A2 B 70~45% DOFiFE Tkt A > b
FEA/INE K 72 BIF EIRE ST A H D,
KA M 4AS% TIXRELN 15 /5L 720, &
BB EOENENTZ. ZhuL, KA
R 70% & RE WA, trxr a7 U — iz
K%<, WAARATOUEEOE &EHIN=EE
0.7%FRFE L /NS W, BAAEAEDHE L/ EL
mHEZEZOLND. —J, KEAY MR 45% &
INEL 72 B b HERIR O B INERIE 1.0%FEFE &
RELRY, BABEOHRLREIRDEE X
Hib. L, KAV M 31%TlE, FHEL
N2 EREEETED L, KA MEA/NEL
RO FTED LB DT, MR BN
FY 0.7% &K OUFEDREEIZ 2D Z &R HE 2
s,



0.6

W/C=70%

I
IS

m Demolding at
age of 1 day
H Demolding at

age of 7 days

o
~~

m Demolding at
age of 28 days

Scratch width (mm}

0.6

W/C=45%

0.4
m Demolding at
age of 1 day
W Demolding at
age of 7 days
02 f M Demolding at
age of 28 days

Scratch width (mm}

AVH Y- rORBREICRETESELUBEAEOFEICHT SR

0.6

W/C=53.5%

N
IS

® Demolding at
age of 1 day

H Demolding at
age of 7 days

Scratch width (mm)
I
N

B Demolding at
age of 28 days

Atmospheric  Sealed curin g Membrane Wet curing

0.6 r

W/C=31%

0.4
H Demolding at
age of 1day
W Demolding at
age of 7 days
02 F M Demolding at
age of 28 days

Scratch width(mm)

Fig.8 Effects of curing method and demolding timing on scratch width of concrete surface

KE A2 M S3S5%ICBW TR ERAEZTTD &,
FREELEDY 0.7 5L 720, RO E &R RS
4.9% L HBRDOEBNREL rolo. Fio, BEA
T CHMELIT 08 5L o7, —F, Kt
A v M 31% DO EERIA DO B I 1.4% &/
L, JEMEREOK T B/ S0,

DL, KA N 53.5~45% D)
RELA CTHRAEDKEBNRESENLFMER 2o T,
F7o, RIS AMER 7 B, 28 HEELS 25122
NCERADEEN NS RHHEMICH T,

3.2 ZEEEHR
(1) BlohEEHER

JRIBREH 35 K OB AR HIEOE O G] - 0X EilE
WCRIFE TR EEK 8 IZRT. KEA L MES3.5%
T, BIABTERS 1 B CRPEAEIIEEAES
1T TG A IS > EBIENAKRE 720,
a7y U — MREOKSEARZ TN, Zh
%, REIRANC K0 REHOKGVREFEL, KE
EOKFIIENE SNz L& 2 b, T
TRERBROFER E b —ET 5. —FH, KEAUE
b 31.0% TIEMARIRE 36 KX O B 7B 0@ W &
LEBIIFEAZ TN o T,

JEREIREE & B > 2 EGIROBAR X 9 1T~
JEAEIREN R E K R D1 L5 o EEIT/NE <
RAEMICH Y, WEICHBEMES RZ T 6.

0.9
0.8
-~
E 0.7
£ 06 eA
305 # Atmospheric curing

2 - .
mSealed curi

5 04 ne

T s A Membrane curing

5 0.

% oa | T} ® wet curing

0 20 40 60 80 100
Compressive strength (N/mn2)

Fig.9 Relation between compressive strength

and scratch width

2 YNy ENUT—HE

RARE 3 K OB AE L OB WSROI KIE
TEELZM 10 (2RT. KA R 70~53.5%
DOHIPHT, KPBEDOLGAITMMREIN R 2D
FERFEEIINESL R0, WATEEDOEA B
RIS R < 22 212 ERCF TR E < R DI H
ST ZhUE, RTEAETIIE - ERER L AR
(2, RIEEOKGGOZEFENT L0 AKFIRG 3 E S
Nizizo &z onsd. EBAEETIINEIE 2
Y7 V= NMIKGHKBTHZEEBME LTS
7o, Te B X REICIA U CEAEERIT O N,
a7 Y — MRBEOKMZEE L TEEIZTE
HIEERLTVWDEEZLND.



The Bulletin of Institute of Technologists, No. 5

W/C=53.5%

H Demolding at
age of 1day
W Demolding at
age of 7 days
M Demolding at

age of 28 days

Membrane
curing

Atmospheric
curing

Sealed curin g Wet curing

W/C=31%

® Demolding at
age of 1 day

H Demolding at
age of 7 days

B Demolding at
age of 28 days

Membrane
curing

Atmospheric
curing

Sealed curin g Wet curing

A
A [ ]
'S
2 3
w + Atmospheric curing
*nm [ ]

M Sealed curing

A Membrane curing

® Wet curing

60
W/C=170% 60
50 50
g 40 5 40
'E m Demolding at é
2 age of 1 day 2
g0 m Demolding at = 30
3 age of 7 days g
2 g ! 3
& 20 B Demolding at 220
age of 28 days
10 10
0 0
Atmospheric  Sealed curin g Membrane Wet curing
curing curing
60 60
W/C=45%
50 50 f
g 40 =10 }
'E ® Demolding at é
2 age of 1 day 3
230 m Demolding at 2301
3
° age of 7 days 3
2 2
& 20 B Demolding at 220
age of 28 days
10 10 |
0 0
Atmospheric  Sealed curing Membrane ‘Wet curing
curing curing
Fig.10 Effects of curing method and demolding timing on rebound number
60 100
¥t
55 E
> 5
50 .—‘_Q‘., <
g A M £ 10
E 45 .—.-. K
2 # Atmospheric curing g
= 40 g
5 MSealed curing =
235 =
7] A Membrane curing 5 1
% 30 £
® Wet curing ;S
25 £
§
20

0.1
20 60 80

Compressive strength (N/mm2)

40

Fig.11 Relation between compressive strength Fig.

and rebound number

W/C=70% _ W/C=53.5%
W Demolding at age of 1 day
m Demolding atage of 7 days

M Demolding at age of 28 days

100

m Demolding at age of 1 day
m Demolding at age of 7 days
m Demolding at age of 28 days

10 20 30 40 50

Compressive strength (N/mn2)

60 70

13 Relation between compressive strength

and coefficient of air permeability

W/C=45% m Demolding at age of 1 day
 Demolding at age of 7 days

| m®Demolding at age of 28 days

Coefficient of air permeability ( X 10-6m?)
Coefficient of air permeability ( X 10-1m?)

Atmospheric
curing

Sealed curin g Membrane curing ~ Wet curing Atmospheric

curing

Sealed curing Membrane curing

Coefficient of air permeability ( X 101m?}

Atmospheric
curing

Wet curing Sealed curin g Membrane curing  Wet curing

Fig.12  Effects of curing method and demolding timing on coefficient of air permeability

JEAETREE & SO E DORMR AKX 11 (2R T. JEARE 3.3
FRENRKE < 72 51T ERBEEIT R E < 72 AMHIAIC

by, WHICHBMENAZIT 6D, E3cn

BRI s L OV AR TR D& W 8 B AR BT M

HZ
A

2 12 12T, KA R 70~45%

WFNOHBEICH, MAEREZIToTLEAITHKD




AVH Y- rORBREICRETESELUBEAEOFEICHT SR

BRBREN NS L Tpotn, BREFEEZKE AV
MEZEIZHEET 5 &, ARIOFEROFFH TIT,
KE A2 NEERELRAREN RTINSO
Hlipot-.

JERMETREE & BXURBOBERA X 13 (TR d. &
FERE DN K E L 725 1F BRI/ NS 22 5 1H
FIZH DA, BRAAED 1X10"m* ~0.1 X
10"°m* OFFHIZ BV TRARE 21T > 2 HAN
Z Rz LN, X, KAV MEENE
S LCIEMMEZ EIFA XD, BEOHREINKE
WZEEERLTWDHEEZLND.

4. F&&

(DRI LB EEE21T &, KAV I
45% DOEAIZIB W TR bR L, #is 7 B
TR B EEZIT TG ED 155 L 72
>7z.

Q)FEHHCHR LR EEZITY &, KAV I
53.5%DEAICHE W TR B MEIKT L, M 7
HCHARICR P BEEZTSTEHBED 075 L
Tpo7-.

Q)EMABAF XA ERELITS &, RimiEE
NREL RBMBBENCH -T2, L, FHITH
MLUKHEEZITO &, SlonEEIRITRE L,
KEEIZNESL 20, a7 ) — NEH M
278 o7,

@Dz 27U — FOEMBENRELS RDITEE

SR N EL R DBMIIEH DD, Kt AV
MbEa/NESLTHZEICEDMEHEMED L
BAEORBNKREL, BABEZITO L Th
DELEIZE N T b BRI 1X10" ' m* ~
0.1X10"%m? &/h &< R BB B 7=

AR AT O D=0, BAIREDO KB, 5
A7 B NS YR A BB MO E S0kt ), =
EEBE LR EICE RSB W& E L.
IR LTERNZLET

Xk

1) AHRERS X TNTF v o =GR AR 2 VT
BETF#RA = > 7 U — Mgy o Pt b RN B4
L HBEOMgE, Ry Aa v s U — MEEOIE
WA R U, Vol4, pp.63-70, 2012

2) FEFE#i5  KEa v ) — bOIERERE & BRI
OREFRICET D B, v oRY T Lar s ) —
W) DI AR SCEE, Vol4, pp.71-76, 2012

3) A R T IR IR & O 5 HE T RSB DR,
HAREZM: E524, FINEX, Vol.9,No.54, pp.22-26,
1997

4 GES, WIER, BAE glon&Biclibiary
U — NORmBERE T L, HARRE PRSP
RS (PE) , pp.677-678, 1999




The Bulletin of Institute of Technologists, No. 5

gm L Article

SHMEMEBERT VY Y — O K ERECET 3 ERNFR

et 201444 H 1 H
HOOL Y RFHE 55 (2014) 37~40

RS, VAR, BULEES, AMEZS, SHELZ”

¥ H OO YR FFRELESRE AR JEW S
¥ H OO VR HEETHEN AR
*3 KPET Lo o TR

A Fundamental Study for
Improving Fire Resistance
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Abstract

In this study, the effect of combined use of emulsion and synthetic high polymer fiber on fire resistant of

high strength fiber reinforced concrete was investigated. Then, EVA, EP, SBR and Acrylic emulsion were

added to the concrete with polypropylene fiber. As a result, the fire-resistant of high strength fiber

reinforced concrete could be greatly improved when EVA emulsion and polypropylene fiber were added to

the concrete.

Key Words : High strength fiber reinforced concrete, Fire resistance, Emulsion, Synthetic high polymer fiber
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Fig.l Placement of concrete

Fig.4 Compressive strength test
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Table 1  Fire resistance test results

Percentage of Percentage of absolute Before fire resistance test After fire resistance test

e | b | Tt el imen | ey | S [ Tole | O
volume (%) volume (%) N/ mmd) (N/mm?) specimen N/ mmd)

No.1 3.0 — 0 © 162 22.7 A (Cracked) 33.7
No.2 3.0 EVA 5.0 O 132 18.5 O (Haedly damaged) 253
No.3 3.0 EP 5.0 A 126 16.8 A (Cracked) 29.2
No.4 3.0 Acrylic 5.0 A 134 19.4 A (Cracked) 33.2
No.5 3.0 SBR 5.0 A 106 171 X (Crushed) -
No.6 0 — 0 © 221 245 X (Crushed) -
No.7 0 EVA 16.6 A 111 16.3 O (Haedly damaged) 28.1
No.8 15 — 0 © 138 17.0 X (Split) —
No.9 15 EVA 5.0 O 86 18.9 O (Haedly damaged) 284
No.10 0.75 EVA 5.0 O 111 16.6 O (Haedly damaged) 36.1

No.1 No.2

No.3

No.4 No.5

No.6

No.7

No.8

No.9 No.10

Fig.7 Outside condition of specimens after fire resistance test
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Effects of Test Condition on Sensory Evaluation of Uneven Color on Concrete
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Abstract

Finished condition of concrete surface is an important factor for architectural concrete. Therefore, the

purpose of this study, it is to construct evaluation index and method of uneven color on concrete. This paper
clarified effect of testing conditions on sensory evaluation of uneven color. As a result, the sensory scale

was shown to symmetry to physical quantity of multiple linear regression analysis.

Key Words : Uneven Color, Sensory Evaluation, Psychological Scale, Physical Quantity
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Photo.1. Example of uneven color on concrete
that is targeted in this study
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Table 1. Outline of sensory test

Test | | TestII | Testlll | TestlV
Sensory test method Method of successive categories
“Uneven color of a shown sample”
Estimation categories (DTrace @Slight (@Noticeable
@®Much B Very Much
Test period 2013.9 ~2014.2
Panelist Adult males 7 persons, _females 2 persons
(Age : 22 ~ 38, Eyesight: 1.0 ~ 1.5)
Test condition It is shown in Fig.3.
Viewing 285 ©
angle [° ] 5.70 O
11.40 O O O O
Color 3000 O
temperature | 5000 O
oflight [K] | 6500 | O ©) @) @)
Illuminance 400 © © © ©
[Ix] 800 O
1600 O
Sample It is shown in Fig.5.
. 150150, 250X 250,
Size [mm] 350X 350 250%250
S.D. of luminance 10.0, 12.5, 15.0, 20.0
110 O
130 O
e 150 | O o O o
uminance
170 O
190 O
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3.1 REERLK#E

Table 2. Sensory test factors and levels

(N Test [ Test I TestIIl
(1 ) @' a-" o 0) ity ngt l\ & Ii -j- *E ﬁ 0) . Sample Condition . Sample Condition . Sample Condition
gag__ (@E I ) 0. S*1|Ay*2[SD*3| Q%4 | TS | [*6 0- S*1|Ay*2[SD*3| @%4 | T*5 | [*6 o S*1|Av*2|SD*3| Q%4 | T*5 | [*6
= 1] [10.0] [37] 10.0 73] [10.0]
A T ClE, BRI L > T 5o % % 2.85 % —gg 3000 % %(5) 400
L 3 3 - | 4] 20.0] 140 | 20.0 176 | 20.0]
TLDHE R REIRN R D 2 4 40 200 || |[76] 200] -
.y = . . - L5 tiso [0 450l 109 77 hso| 100
MEZHNDTH, Figl 1ITR-T LD xRS0 2l R so0) [ x 150122 40/6s00] s00
CREH A X3 L OEEREIC Lo T g”" 200 31150 200 gm 200
] 5 ] )
TEBEMELERE L, 285 , |10 | |2 o] | |2s EINIFE
JE 6 s y &~ 5 ’ T m 11.40 ? 15.0 6500 g ﬁ 1600
5.70° BELON1.40° DO3KHEL L. |12 120.0] 48| 200 84| [20.0
113 | 110.0| 149 | 10.0
THUT KV EE DB, Table  [14] 12.5] ) s |50 1250 000 TestlV
. 115 | 115.0 |51 | 15.0 N Sample Condition
3T EBYTHS. 16| 20.0 152 20.0 O [s*1]ave2lsp®| o= | T | Lre
17 10.0 53 10.0 85 10.0
= Sy =250 oo =250 o el
2) BToDORBEBICRITTHIERED % x 150% 5.70 6500| 400 % x 150%11.405000 400 g—g 110%
BEREOEE (BRED) 207|200 56 % 200l || |l 120.0
. 121 | 110.0] 157 | 10.0 189 | 110.0]
AN TIE, BHROKEGEEDOHE |2 23, 40 |58 25 oo 12 [ 150023
23 15.0 59 15.0 91 15.0
EIC L DR IR QD&M R (4] | oo 60 | 200 [92] | Doo
PN by . _ 125 | 110.0| 161 10.0 193 1,50/ 110.0
YD & IR O IR & A 26| 12515 85 162 H2:5) 3000 45 15012:311 1 40[6500] 400
. 127 | 115.0] ™ 163 | 15.0 195 | 1501
{LER & L, 3000K, 5000K 3LV [28] 20.0 (64 200 [961>°] 0.0
wr s 3 129 | 110.0 165 | 10.0 197 | 110.0]
6500K DA 3 AKHEL L7z, 3703>5<0 125 .o 6763>5<0 12.5 sooo |[98] {50023
31 15.0, ™ 67 15.0 99 15.0
Q) BLCOLDRBICRIEFTRBED 52 Lo (63> [200) [100) 20.0)
33 10.0 69 10.0 101 10.0
BEBED e e S I o e O
o -5 135 | 5.0 |71 15. 1103] 115.0]
MRAEN T, BB IOENICE 36 20.0 7 20.0 104 200
*1 : Sample size [mm]  *2 : Average of luminance  *3 : Standard deviation of luminance
\ i
WT jll/:fm F: j- % E»q i ;E 2%—3— BE *4 : Viewing angle [* ] *5 : Color temperature of light [K]

FEAZLEEIR & L, kAR X UMW
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RMRAIVClE, Mg a cikshsar 7y
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170 BLN190 D 5 k#EL L=,
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K DRI & Lz,
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8 U Evaluation
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:
k— Distance ——>

Fig.1. Relationship between sample size and viewing angle
in the evaluation distance

Table 3. Evaluation distance of sensory test

Sample size View angle [* ]

[mm] 2.85 5.70 11.40

150 X 150 3.00m 1.50m 0.75m

250X250 5.00m 2.50m 1.25m

350X 350 7.00m 3.50m 1.75m

Black-out curtain
il il
N
Y 9 Y Y 9 9
Sample Shade Fluorescent light é
s N §
5 o
E] Evaluation distance : 0.75~7.00m =
----------------------------------------- on
g 2
R g
=8 Panelist S
20 ~
s -
P C

‘ Room width:7,500mm

Fig.2. Sensory test condition
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Fig.3. Relationship between standard deviation of luminance

and sensory scale of difference test sample

Standard deviation of luminance

10.0

12.5

Av. L*!|Size*?| dpi*3 15.0 20.0
2.010° — _ _ —
s 709 709pixel | 709X 709pixel 709X 709pixel 709 X 709pixel
L510°F Av 110.0 [ Av 110.6 1 | [ Av 1100 ) [ Av 109.8 ]
110 1010°}k SD 10.12 | SD 12.48 | | SD 15.12 | | SD 20.16 |
5010 1 3 I 11 rF . 1 - . 1
250 0.0
X 72
250 2.010° _ _ _
1510° 709><709p1xe1 709 X 709pixel | 709X 709pixel 1 | 709X 709pixel 1
ST07F Ay 1300 1 [ Av 130.6 1 Av 1300 Av 1298
130 1.010°F SD 10.12 | | SD 12.49 I | | SD 15.1 | | SD 20.17 |
5010° R R - 1 - 1
0.0 L L _A_A_‘»‘
2.0 10° —— —— _ —
s 10k 709><709p1xe1 | | 709X 709pixel | | 709 % 709pixel | | 709 % 709pixel |
150 : Av 151.0 Av 149.6 Av 151.0 Av 150.8
% 120 1.0 10°F SD 10.12 | | SD 12.49 | | SD 15.13 | | SD 20.17 |
150 5.010'F 11 F 11 F . : - . :
= 00 ‘
= 5
8 2,010 ——— — —_ _ _
—_— S| 709X 709p1xel 709 X 709pixel 709 X 709pixel 709 X 709pixel
S 1510°fF g 3 g - 1 - 1
250 =R Av 150.0 Av 150.6 Av 150.0 Av 149.8
150 % 72 | & 10105} SD 1012 J | SD 12.49 | | SD 15.13 J | SD 20.17 |
250 é’ 5010 11 F 11 . . - . .
% 0.0 : !
= 5
£ 2.010° ——— — - _ -
5 710><710p1xel 710X 710pixel 710X 710pixel 710X 710pixel
1.510°} g 3 g - g - g
350 : Av 151.0 Av 149.6 Av 151.0 Av 150.8
X 1515 1.010°F SD 10.12 J | SD 12.49 | | SD 15.12 J | SD 20.17 |
350 5.010'f 11 F 11 . . - . .
0.0 ‘ ‘
2.0 10° ——— —— _ ——
L5 10°]. 709 709pixel | 709X 709pixel 709X 709pixel 709X 709pixel
: Av 170.0 I Av 170.6 1 [ Av 170.0 1 [ Av 179.8 1
170 1.010°F SD 10.12 J | SD 12.49 | | SD 15.13 | | SD 20.17 |
5010 1 i 11 F . 1 - . 1
250 00
X 72 2.0 10’ p——————— o o —
250 L5 105 | 709 709pixel | | 709X 709pixel | | 709X 709pixel | | 709X 709pixel |
: Av 190.0 Av 190.6 Av 190.0 Av 189.8
1.010°F SD 10.12 | | SD 12.49 | | SD 15.13 | | SD 20.17 |
190 4 .
5010°H E 3 g 3 R 3 E
0.0

0 31 63 95127159191223255

0 31 63 95127159191223255

0 31 63 94127159191223255

Luminance class interval

0 31 63 95127159191223255

*1 : Average of luminance

*2:

Sample size [mm]

*3 : dots per inch

Fig.4. Histogram of concrete used in a sample
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Table 4. Result of an analysis of variance

Variance ratio Contribution ratio

Main effect 49.5%* 79.1%
Difference of panelist 30.7+* 4.4%
** . Significant level of 1%
6 ‘
_ R=0.99
£°|
A
g 4
S O
573 S
i
[72] Z 2t
X
(=3
2oL O 150X 150mm
~ < 350X350mm
0

0 1 2 3 4 5 6
Scale value (250X250mm)
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Abstract

The purpose of this paper is to clarify effects of specimen size on interlocking-effect of rammed earth wall

specimen. As a result, the following conclusions are obtained: 1) Compressive strength of specimens built
5-layers version becomes smaller as it approaches the single layer. 2) Change in mass tended to be smaller
compaction energy increases. 3) Volume change will become small, if bundle hardening energy becomes
large. 4) Volume change was not sealed curing. 5) The rate of a volume decrease suited the rate of a mass

decrease, and proportionally relations by all the factors.

Key Words : Rammed Earth Wall Specimen, Interlocking-effect, Compaction energy, Compressive strength
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Effect of Treating Temperature of Mortar and Four Kinds of Silane Penetrant on
Its Surface Protection Ability after Three Days Curing Period.
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Abstract Surface protection ability of specimens consisted of mortar and four kinds of silane penetrant both
treated at 5°C, 20°C and 60°C, respectively, was measured after three days curing period. In the case of
penetrating depth, it became long when the silane temperature was 5°C and the mortar temperature was
raised. On the other hand, it became shot when the mortar temperature was 5°C and the silane temperature
was raised. As for the ability defined by ratios of permeability, absorption and carbonation depth, it
improved when the silane temperature was 5°C and the mortar temperature was raised. When the mortar
temperature was 5°C and the silane temperature was raised, the ability defined by ratios of permeability and

absorption improved. In the case of a ratio of carbonation depth, however, it improved in using three silanes
and declined in using one silane.

Key Words :Temperature, Silane, Components, Surface Protection Ability,

1. [FLBHIC I ALEMO a7 ) — MIALNEIC BT D
s A B =X L%, a7 U — kO/MALNERICAE
gk =7 U — MEEY OHLHEIT O = H T2 [RSKE] 12Nz, 7 REzHERERM
e L-RE@ERME, 227V — MEIICEA O OGS | 38 LN THEEE | BRE BT S,
THZLT, FOENEGRESYE, a7 Y —h EF IR T BT, VT U RERE IR
KB B T 2 WEBERTME A T 5T S8BT DOBAREZ I 1T 5 E /L X VHERIR O IRE 2 28 b3
b5, REERMIL, TRGEOB LEEEE LD K& LieGa o, RBHEBEOWE &+ 0RmIRE
55 RN ERVTHS. BN RINE TR RSN T, 2D T v



EREMNRLGDIEILFINBLIVIBREDOY S U RRASTRMAEZAS8LE I BROREREHNR

R : Alkyl group
(1) R R OR : Alkoxy group
| - |
RO—Si—OR + H,0 O, RO—Si—OH + ROH
| |
OR OR

(2) R R R R
[

| | |
RO—Si—OH + HO—Si—OR —> RO—Si—0—Si—OR + H,0
| | | |
OR OR OR OR

Fig.1 Reaction scheme of silane

(1) Fixing on the pore surface by silane hydrolysis

(2) Forming surface protection layer of siloxane bond by condensation reaction
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Fig.2 Image of silane condensation reaction on
pore surface in mortar
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Table 1 Mix proportion of mortar
- " p
e Unit Content (kg/m?) Ad A'Propemelvi oiFre;]I
o, CX% ir ortar Flow
(%) W C S ( 0) %) (mm)
50 265 530 1590 0.2 45 160
Table 2 Materials used in concrete
Material Symbol Substance Specification
Ordinary Portland Density:3.16g/cm’
Cement ¢ cement Specific surface area:3.280cm?/g
Water W City water —
Fine Air-dry density:2.61g/cm’
seoreate s Pit sand FM.2.75
seres Water-absorption rate:2.25%
High-range
air-entraining and Polycarbonate
. water-reducing
Chemical Ad admixture
admixture - .
Air-entraining and
water-reducing |Lignin sulfonate and oxycarbonate
admixture
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Fig.4 Flow chart of specimen manufacturing

Table 3 Silane penetrants

Penetrant Structure [ Carbon chain |Hydrophobic group| Functional group
Sample A | CyH»05Si (Ce) Hexyl Methoxy
Sample B | Cj,Hp05Si (Ce) Hexyl Ethoxy
Sample C | C3H;3005Si (Cyo) Decyl Methoxy
Sample D — — Methyl Methoxy
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Fig.5 Penetrating depth after coating
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Fig.6 Water permeability after coating
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Table 4 Temperature of silane and specimen

Temperature of specimen
5C 20°C 60°C
5C o) o o
T t o
emperature 20°C o — —
of silane
60C o) - -
(O : Penetrating depth, Water permeability, Water absorption
: Carbonation depth

Table 5 Testing items and standards

Testing item

Testing standard

Curing periods [day]

Surface moisture
of specimen

(Type HI-520)

Surface temperature
of specimen

(Type AD-56111A)

Viscosity of silane

(Type TVB-10M)
JIS 7 8803 : 2011

Penetration depth

Water permeability

Water absorption

Carbonation depth
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Fig.7 Relationship between surface moisture and
temperature
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Fig.8 Surface temperature after silane coating
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