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Measurements of flame temperature and KL factor in a diesel engine by the
two-color Method
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Abstract

The diesel engine has been receiving mounting critical attention for its pollutants emissions. This study

aims to measure flame temperature and soot concentration in a diesel engine, and the author designed and
built an optical system of the two-color method. Experiments have been conducted using a single cylinder
heavy duty diesel engine, and the effects of EGR and fuel injection pressure on in-cylinder flame
temperature and KL factor have been investigated. The result show that the radiation intensity from the
flame increases first with crank angle due to soot formation and drops later due to soot oxidation, and the
level of intensity at a later crank angle correlates well with soot emission value in engine exhaust.

Key Words : flame temperature, KL factor, diesel engine, two-color Method, EGR, fuel injection pressure,
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Table.1 Engine specifications

Item Specifications
. DI single cylinder
Engine type
OHV 4 valve
Displacement [L] 2.004
Bore x Stroke [mm] 135 x 140
Engine speed [rpm] 1200

Common rail system

Fuel injection system .
(max Pinj; 200MPa)

Nozzle Minisac 0.177x8-150

Piston Monotherm steel piston

Combustion chamber | Toroidal 207mm diameter

(diameter / bore) for observation (0.73)

Compression ratio 16

Swirl ratio 14

Air charging system External super charger




The Bulletin of Institute of Technologists, No. 3

3.2 EEBREH
K2CEREMEZRT LT, @miBKOLET
EGR R & REME E /) D58 2 G~ 7=, [Aldn s i
Ne=1200rpm, AU —/ Ltk Rs=1.4 ZHEHESM,: L
L, PREMEH I U COREMSIES, BT -
EGR EZFRE LT=. AAMHFICL DIFERDIBE N
DRBEMET D7D FROE P CHEE, KSR
:(reference) |l BT — & ZEREL L 7=, FEESE
DEMITE 2 IR L.

Table.2 Experimental conditions

No. (Pb) rate Per=Pinj (@
kPaabs | % MPa mm?/st
3 126.3 0 150 45
4 200
5 271.3 200 135
51
6 220
7 Reference 07-111125R1200L10A
8 180
9 271.3 51 150 135
10 Reference 10-111125R1200L10A
11 120
271.3 51 135
12 90
13 Reference 13-111125R1200L10A
14 0
15 30
271. 2 1
16 3 0 00 35
17 50
18 Reference 18-111125R1200L10A
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Fig.1 Schematic diagram of the two-color method
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Fig. 7 A comparison between in-cylinder pressure
diagrams for reference and other conditions
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Analysis of Drill Deformation Mechanism in Hole Machining
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Abstract The drilling has been accurate to a precision of a few microns, because drill material and form has been
advanced. However a essential reason of hole deflection in drilling has not been well known. So in this
paper, a effect of drill vibration on hole deflection was analyzed. As a result, the error of initial position of
drill was caused by regenerative chatter vibration, and deflection of hole was caused by 90 degree phase
shift of drill bending vibration after one rotation.

Key Words : drilling accuracy, regenerative vibration, hole deflection, drill deflection
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Table 1 Drilling equipment and condition

Drilling machine | FANUC a—T14ics

Workpiece A2060, 50X80X30 mm

Drill Tungsten carbide, ¢ 5.3 mm,2 teeth
Mitsubishi VAPDSSUSD0530

Spindle speed 523~7600min™

Feed rate 0.02mm/rev

Center hole Nothing

Guide hole Nothing

Cutting fluid Idemitsu Magplus MP5

Spindle H,u3|n
‘Phtg&"/j §.

Y-Table L=

Fig. 1 Drilling machine

T

Measur ing probe | S

Workpiece

Fig. 2 Measuring probe of hole position

Table 2 Measuring equipment of drill vibration

and cutting resistance

Accelerometer Kistler 8778A500sp
Kistler 9722A500

Kistler 9257B

Impulse hammer

Dynamometer
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Fig. 3 Relation between error of drill initial
position and hole deflection

RU AT CHHEACRY EERAE LS 2 L
HMBITWEN Y RUALOA Y ~DEITH
EERTWRY. R U LEERE O FE S O JE Rk




JNTIZE TS R IILVEREEDRERT

THAVDO Y IREN AT 2 LSME, EHICE T S

BAEVOVIRBOBEA D= AL LEBRETHD.

EEORE B CTHAEVCNY EENEL DD
X, 2KHNOEA, U ILEREERE O #iT RS
MWNLFE T TS, FAEDERNE TN
Ths. B4, B oMTEECERY T
R U VOB O JE BT 5. 48Hz DI
X Z T — 7 NV OEAIREE TH Y, 737THz
X EE O EAIEESECTH D, 1738Hz 1T RV v
D 1/E— ROMITIREIOEAIRE TH 5.

[y

1738Hz

o
o0

o
)

48Hz |
137Hz

b %Jﬂ

500 1000 1500 2000 2500

©
N)

Acceleration/Force mm/s 2N
o
o

o
o

Frequency Hz

Fig. 4 Frequency character of drill vibration

IRENDS OIS 0 ICHET HER E LT 225%F
ZBHih. ODEDEHBAEVCRYIRETHLD. B
51X FUALEBWDOXIED KU LI 5 YIEIHE
PLO XY mHNIZBIT 28 Ch 5. EROEU
272> TEDY, FU1EEES Y 5 B oOEA
DRV REIRELCTWD I ERbND.

15

10

0 \%%g
=
i

-15 -10 -5 0 5 10 15

-10

-15

Cutting resistance of Y-direction N

Cutting resistance of X-direction N

Spindle speed: 754min™*

Fig. 5 Trajectory of cutting resistance at initial position

B 6 1% 15mm DOIE S 2B 1T 2 YIHIHHT O #LE ¢

b, 5o TND. b 5 AR
FTHHN, REOEKIINSL 2o TS,
FAEDOY RE) T 1 AR AT E L,
1 A O UIHIHRGLOFEMED 0 1272 H 72\,

[ T T N ]

Cutting resistance of ¥-direction N

-8 6 4 -2 0 2 4 6 8
Cutting resistanceof X-direction N

SPINUIE Speea. 1o4min -

Fig. 6 Trajectory of cutting resistance at 15mm-depth

ZD7, RV NEMT D IOFEMED 01272
59, BREOHICARNBMNRDL EEZBND.
B 7.2 R U valdRE & ooy b ORfRZE R
T #i230 OEAIZE 1 OIS E o A o 1
BUZ LT TN, Bl E #h2s © DI
e/ AHBEREMR 3 N 2 b .

40

: :
°

E 20 .. > ._._
3 o .
° 0 o) O X-Direction
= o)
2 ) o @ Y-Direction
5 20 [o ¢
c

0
g -40 © o5
2
8 -60

0 2000 4000 6000 8000

Spindle speed min”!

Fig. 7 Relation between spindle speed and hole reflection

L2 LE8 IR LY, FU/LEHITFIREE O 1
ARt OALARZE & AN ORICHHBERR S H Y,
PARZED 90 FED & Z A3 0 K220, 0

JEE 180 ET/IhEL 2o TWA. (iHZEIT R Y
JVElEE & iTIRE OB IREK CEE 2ET
HY, ANMETHD. ZHZZWL T, o



The Bulletin of Institute of Technologists, No. 3

DIZATNTHT H/ERTHD. AERITRY
JVIRREEIZ T 2 B b S TR Y, o FEERSM
FR1OBY, —ETHD. £z NV EEEE
DZALIZHE D X 4 DA A IRE) & ONAETH

X, YA ORTIREILSL, FREERIERAGED &

v, LR o7T, RULVOBRTFHRENA XD
A ICRKELSHEBELTWD EHEINS.
£ 40
[ ]
5 2 2ot
hag o
§ 0 F ® | 0 X-Direction
% 20 E © ® Y-Direction
£ O 1)
kS o 0 O
§ 0 5 o
..E_’ -60
[]
Q 0 45 90 135 180

Phase shift of drill bending vibration
after one rotation deg

Fig. 8 Relation between hole reflection and phase shift
of drill bending vibration after one rotation

HHOVEDD RY LZET BJEKIE, XY 5
MOWEOE— RH > 7V > ORI H
HEEZLGND. BIIZRIUMITA 7L AT)
FHINE % OIRENINEFE O CH 5.

=
o
o

/
o
!

A

-100
N

-150

a0
o

A\

Accelreration of Y-direction m/s?

-50 O 50 100 150

Acceleration of X-direction m/s?

Fig. 9 Trajectory of drill acceleration at impact

with impulse hammer
XFENZIHR L TWAIZH 030 53 Y Flic
7z L, ROGROIRENIAH LD, ZAUT
RE)OE— Uy 7 7 EIEHRIEEICER L

Error of hole position

inY-coordinate um

TEY, FFEOHRIIRE LT W & &, IR
NIERMTHLZ AR LTS, 101X

R U AZA 7SV A D) N A T24%, 5~10ms %
D XY FEFE EONEE O CH 5. IR
Wb BT, —EOFAIKRE L TWD Z &N
DML, ZHUTE—Rar 7747 U ADE
THIEDFMOIRMDFEE L TNDHZ EEaRL
TWao.

-
o

Accelreration of Y-direction m/s 2
o

-10

-10 -5 0 5 10

Acceleration of X-direction m/s?

Fig. 10 Trajectory of drill acceleration at 5~10ms
after impact with impulse hammer

RULDOBUVMTEEEES 156mm I2BIT 5
FTAEERAEDO X Y EEZR 11 1271

15mm—Depth

30
20 N
- Initial position
10
L
0
-10 =

-60 -50 -40 -30 -20 -10 0 10 20
Error of hole position in X-coordinate um

Fig. 11 Error of drill position at initial point and 15mm-depth

B FOENBNMT XLEOMAET, £ LomE
DEE 15mm (2B 5 TH 5. £ Bl
STHN->TEY, A9, B10 DEE S LB
%i%*ﬁbfw

DFEFR LY, T)JE@JZ’P/\@@#

LT




22

JNTIZE TS R IILVEREEDRERT

WD EHEE S HL, TR DI FA U
O IRENA [EIRE L, FEdh, T — 7B KO
OEMIEZ K& T2 b, MIMEEZSH
T2 ENFREBZLND.

4. HHYIC

FUMTACEIT 5 R U L OS2 b U T4

R, TRLOZ Enpholz,

Q) FUAOEARMEOFIEL RO HARY
DI OFEBARRIT/ IS V.

(2 FUNLVORECIHFELEE— R v 7Y
VI BEET .

) RUNEIAHNETIL FAEVOWY RKEID
WENKEWEHEEIND.

(4) RYLoHIFIRE) O 1 [EEE% 0T &)
DAY ORNCFABIBARA & D, 90 FEDALAH
THNT, VPR HREL 2D, 0L 180
EDAAR T TROMA Y 1T/ NI 5.

ABFFEINZI1T B TEI 72 T2 K 2ROz b o

AR 11T, ERAL SN TR WS, 1k,

ELFA LN TRVEETH b, 5% E R

Te L EZTWD. FTARMFZETIEFARZIC L h
STHS S L SNT-23, FOFEMIRIF I TR
~5.

X

1)
2)

3)

4)

5)

6)

7

8)

(73

ANOUEEE ¢ ) Y N RO O TS O BR %S, Rk 15
R AR FUE A2,  (2003)

SEMRRETR, RsErE—, Aifm=EgE, BEHIESE : 7V o MERO
INBE R U VI (55 4 ), K58 152436, 68, 4 (2002) 556-560
NEEL, EREEA : TV v M ERABUME R LD O
BN b B oYBIREE RV JIE, B ARSI
A 46 BikR s - SEESERIERRSC4E,  (2009) 311

H HEERS : PWB FHAB IS B O /< b (3 I LR O A7 & O FLART,
Kéhka% s, 48,12 (2004) 35-39

FATOEEE, VEG—M, FKEEREE, AAMRIERE, AH{E—: Co
FEABMMENA S~ OB N TS B¢ B FSE, k% Tk,
75, 9 (2009) 1083-1087

FRIES, HAE, KEFEE : @R/ N TH R L T
Ry <A 70RT vy R—F—] OB%E, BRIITHERY:

IR HGR ST, (2010) 419-422
VeI =, B Afk—, FAREHE  ROMLTICs T 5 R0

D0 CGE 1), %R, 49, 10 (1983) 1379-1384
FEFEVE, AHWE, TLEH © R UL OO IREHFE AR,
Kbk ScsE, 51, 462 (1985) 436-445




The Bulletin of Institute of Technologists, No. 3

#w 3T Article

mRE=AbPRE—FRYTOXTLIZETS
HHFDOER & ETDOERERE

JRERZ AT 2012 4E. 3 H 30 H
HLOOL Y KRERLE FH 35 (2012) 23~30

AL

MAEHT 7V 7 525 — BIgEBiR=E
bSO RY: TR SGEFR FRERRER

Application of an Old Well to a Geothermal Heat Pump System for
Protected Horticulture and its Performance Characteristics

Naotake HIRAO
Dept. of Research and Development, AGRICLUSTER Corporation

& Dept. of Manufacturing Technologists, Institute of Technologists

AGRICLUSTER Corporation developed the efficient geothermal heat pump system that utilized the old
well as an air-conditioning system for protected horticulture. This system aims at using an old well
effectively. This system is a geothermal heat pump system that can realize reduction of an initial cost and
the change of function of resources. This system keeps the temperature of well water constant by purging
the water of a well, and has the feature of stabilizing heat source temperature. As a result, it becomes
possible to maintain high heat exchange performance. In the heat exchange performance of this system,
cooler performance is 200 W/m and heater performance is 120 W/m. The system COP are SCOP=3.0 and
COP=4.7. The running costs of this system are about 1/2 compared with the conventional system.

Abstract

Key Words : heat pump, geothermal, old well, air conditioning system, protected horticulture
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Table 1  Specifications of apparatus

Apparatus Rated power
(DCompressor 5.5 kW
@Fan 1.1 kW
(®Circulating pump | 0.37 kW
@®Purge pump 0.8 kW

Table 2 Specifications of heat exchanger

Diameter ¢25mm
U-tube Length 140mx2

Materials Polyethylene
Bore hole | Diameter ¢150mm

Depth 70m (GL-7)

Table 3  Preset temperature

Cooler Heater

Time ON OFF ON OFF

0:00~3:00 18°C 17°C 18°C 20°C
3:00~6:00 16°C 15°C 16°C 18°C
6:00~16:30 | 27°C 26°C 23C 25°C
16:30~0:00 | 20°C 19°C 20°C 22°C
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Fig.3 Summer operation results
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Fig.4 Comparison of the cooler performance
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Table 4 Running cost and COP (Jun-Sep 2011)
(@  Running cost of the GHP system by using an old well

Py Q¢ Cuni C
[kWh] [kWh] | [yen/kwh] | [yen/kwh]
Jun 1065.1 3088.8 18.19 6.27
July 1894.0 4659.2 15.57 6.33
Aug 2073.7 5059.8 16.48 6.75
Sep 2374.8 6744.4 16.33 5.75
Average 1851.9 4888.1 16.64 6.28

(b)  Comparison of SCOP

GHP system by Air-source HP
using an old well system
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Fig.7 Example of winter operation (2/19)
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Abstract

In the process of manufacturing aluminum heat exchangers, they usually are brazed in the furnace

filled with nitrogen below 20 ppm oxygen concentration. This paper proposes a new method to make the

environment above.

Firstly, the chamber (as a model of the furnace) is evacuated to a certain pressure. Secondary, it is
filled with nitrogen gas. And then, it is evacuated again to 20 ppm. This method reduces both the amount of
nitrogen gas consumption and the time until the oxygen concentration falls enough. Furthermore, this time
is found to be the shortest when the initial degree of vacuum p; is the same as the secondary p,.
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Abstract

This study investigates communication patterns of English learners in conversational interaction and

explores what kinds of communication style!’ they employ when they are communicating in English. By
analyzing the conversation in the situation where speakers in conversation have to communicate only in
English, this study will explain important elements and effective strategies for communication in second

language.
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1. INTRODUCTION
This study attempts to investigate the communication

patterns of English learners in conversational interactions
and explores the communication styles” speakers employ
What kinds of
effective conversation strategies do English learners utilise

when they communicate in English.

for successful communication? What are the important
elements in communication in their second language?

English learners often use ungrammatical elements
and insufficient English grammar when they are speaking
in English. This study analyses the strategies English
learners use in interaction to compensate for their
insufficiency in grammar and reveals the elements that
play important roles in communicative success. The study
also considers the difference in strategies learners use in
accordance with their proficiency in English.

2. DATA

The data in this study consists of conversational
interactions videotaped and transcribed in detail in which
pairs talk about given topics. English daily conversation
data are collected both in the United States and Japan from
2006 to 2008.

Japanese speakers have to manage to communicate only in

English conversation data in which

English learner,

effective communication

English are analysed.

Participants in conversation are divided into two levels,
advanced and elementary, in accordance with the level of
their English proficiency. These levels are judged by (1)
the speaker’s experience of studying abroad (in English
speaking countries), and (2) the TOEIC score as an
objective index of English proficiency.

Elementary speaker:

no experience of studying abroad and TOEIC
score
is under 500

Advanced speaker:

studying abroad for more than one year or lived for
years in English speaking countries, or have high
TOEIC score (over 800)

By analysing the conversation in the situation where
speakers in conversation have to communicate only in
English, this study will indicate important elements and
effective strategies for communication in a second

language.
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3. ANALYSES

3.1 Analyses from a pragmatic perspective

This study considers speakers’ conversation strategies
from a pragmatic perspective and reveals how even
elementary speakers achieve successful communication in
spite of ungrammatical and incorrect elements in their
conversational interactions.
3.1.1 Backchannel

Backchannel is generally defined as a strategy that
the current utterance  without

facilitates speaker’s

turn-taking.

3.2 Backchannels as effective strategies for

mutual understanding
English learners use a number of effective strategies
for boosting mutual understanding in conversational

interaction. Backchannels by other participant in
interaction play important roles not only to show
“listenership” but also to facilitate the current speaker’s
utterance utilising strategies with various kinds of
They

participate in the conversation by not “just listening” other

functions indicated in the following subsections.

participant’s utterance.

The following backchannels as effective strategies for
mutual understandings are observed in this study.
Mutual

<Backchannels as effective Strategies for

Understandings>
(1) _Continuers

Elementary level speakers use more backchannels
than advanced speakers and elementary / advanced
speakers uses different types of backchannels

(2) Confirmation the contents of conversation by

Participants
Speakers often repeat and paraphrase what other

participant in conversation said to confirm what the

speaker said

(3) Paraphrase / Repetitions
(4) Provision of searching words
3.2.1 The Use of Backchannels as Continuers

The first type is a “continuer”, which is used to

express listenership and to facilitate the current speaker’s

utterance as seen in Example 1.

< Example 1 (Advanced learners) >

1T: | just moved to Boston, like a week ago, so I’m
not really sure, like, what’s out there, so | just
sta--, pretty much stay or my home and clean
up, set up all the furniture and all the stuffs.
Yeah.
3T: When I was in Virginia or Maryland area,

—» 2M:

| just pretty much, | spent my time with my
friend.
They were, we go to fishing, we go, like,
play soccer once, twice a week, and we like
find good restaurant and good wine =
—»4M: Hmm.
5T: = and we go clubbing all this stuff

As seen above with advanced learners of

English, backchannels, such as yeah, hmm

uh-hmm, true, and yeah I think so, are often
observed also in elementary speakers’ utterances.

When one participant speaks, the other participant
plays a part as a listener using such backchannels
as above to express listenership and to facilitate
the current speaker’s utterance. These
backchannels are utilised by not changing the

current main speaker, and the participant
continues as a listener while using these
strategies.

In the following, we will specifically focus on the
effective use of different types of backchannels by
elementary speakers.

3.2.2 Backchannels by elementary speakers

Frequent use of backchannels and different types of
backchannels are observed in both elementary and
advanced speakers’ utterances, however, more frequent
backchannels are observed in the interaction by
elementary speakers than the one by advanced speakers.
Elementary level speakers use backchannels with several
kinds of functions for indicating not only listenership but
also “participation” in conversation, by clarifying using
“repetitions”, “paraphrasing” and “repairing”, and
“providing words”. We will now examine each of them in

a more detailed manner.



— 3T:
— 4K:

—»10K:
—>11T:

3.2.2.1 Confirmation and clarification by Repetition
This type of backchannel is used to confirm both the
utterance and mutual understanding as seen in Example 2.

<Example 2>
Proficiency level: elementary (Traveling)
1T: Er When have you been? (Laugh)
2K: Oh, I --1I--1have --- | - - (laugh) I have been,
----- er country ? or er --- in Japan?
(laugh)
Country.
Country, oh. Only America.
5T: Oh.
6K: Oh.
7T: America and Canada.

8K: Ar --- yes, yeas, yes, yes.

9T: Well — I went Canada, America and Hawaii.
Hawaii

Hawaii.

12K: Oh, when — when did you er --- go ---

to Hawaii?

As seen in example 2 (Lines 3T and 4K, 10K, and 11T),
speaker often repeats what the other participant in
conversation said to confirm both the utterance and mutual
understanding. We can also see the use of the same type
of repetitions in Example 3.

Next, we will consider the utterance in example 3.

<Example 3>
1M: Oh --- How much?
2K: ah —five days and — five — fifty hundred (yen).
Fifty
—» 3K: Fifty hundred?

4T: (laughing) Change!
5K: (laughing) OK, change!
6T: Five, zero zero zero zero (5,0000).

—» 7K: Ah,OKah ----- Fifty théusand
8T: ah thousand?

—» 9K: Oh, [eh? Thousand?
10T: Thousand} Thousand.

Fifty thou{and. }

(Laugh)

An Analysis of GConversation Styles of English Learners

—» 11K:
12T: yes.
—» 13K: Fifty thousand, Oh yeah.
Fifty thousand, oh, nice for you.

Thousand.

Speaker K thought speaker T mistakenly used an
expression “five hundred” where the speaker should say
“five thousand”. Speaker K clarifies what speaker T says
using this repetition as backchannel several times as
shown in line 7K, 9K and 11K until both speakers agree in
13K.
3.2.2.2 Paraphrase and Repair

Backchannels such as paraphrase and repairs are often
observed by elementary English speakers. Next, we will
consider Example 4 (in line J3).

<Example 4>
proficiency level: Elementary (Traveliing)

J1: Have you ever been abroad?

S2:  Yeah, yeah, --- | --- | --- I’ve been to France.
Oh French?

S4: ar,yeah. E...e... because jyanaku tte nn...

—»J3:

because ka ----
My friend is e --- study at France.

J5: hmm Oh, yes, yes.
S6:  So, | visited my friend

J7: Oh, oh,

S8: Butl --- | went to French alone so --- e...

Jo: T (nodding) nn

S10: it my, it was my first ------ yeah so nn (laugh)
Speaker J confirms (in line J3) what speaker S says using
paraphrasing, “Oh French?” This expression is incorrect,
but he intended to increase mutual understanding with
other participant in conversation.  Speakers often use

repair as confirmation of the contents of conversation.

<Example 5>
(Proficiency level: Elementary)
J19:  When --- when did you go?
S20: e...Eiffel Tower ah---
J21: Oh, no, no =
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—» J22: =When
S23 Ah!
J24 = when vourrschool day, your high school days?
S25 )Ph I see, | see.

As seen in example 5, Lines 21-22] +24J, Speaker J
corrects a misunderstanding in the other participant’s reply
in S20. This repair also works to confirm the conversation
topic.
3.2.2.3 Backchannel as provision of words

The participant in a conversation often provides
words or phrases for the speaker searching for
them to promote other speaker’s understanding

and facilitate the conversation. Speaker J uses the
strategy of providing words twice in J7.

<Example 6>
(proficiency level: Elementary)
S1: I’'mlive in eh --- Takadanobaba.

J2:  Ah,

S3: Near.

J4: Wakejyuku?

S5:  Ah, no, no --- eg------ (he is trying to explain
by his gesture)=

S6: = near near, yeah.

— J7: near. Near station?
S8:  Yeah.

4. Cooperative Participation

As seen in examples of elementary speakers, they
often use cooperative strategies and communication styles,
such as repetition, paraphrase, repairs and provision of
words and phrases, using them more than advanced
speakers to confirm and increase mutual understanding.

This results in communication without breakdowns.

By analysing the conversation in situations where
speakers have to communicate in English, this study has
revealed that elementary speakers in conversation often

use cooperative strategies to compensate for grammatical
insufficiency more than advanced speakers. They tend to
rely highly on these cooperative pragmatic strategies to
compensate for insufficiency of their grammatical
competence more than advanced speakers.

Speakers’ cooperative participation and collaboration
is an expression of “empathy”, which is important in

effective communication.

5. CONCLUSION

English learners use a variety of strategies for effective
communication in English, using backchannels effectively.
They often confirm and clarify the contents of their
conversation by a variety of backchannels indicated
above.

This study has revealed the use of the effective
conversation strategies, indicating that cooperative
participation compensate for grammatical insufficiency
especially in elementary level speakers’ interactions by
comparing them with those by advanced level speakers.

As the study used only limited conversation data,
therefore, more elaborate investigation in different

conversational situations is needed for future research.

References

1) Tannen Deborah (1991) You just don’t understand:
Women and Men in Conversation. Oxford
University Press.

2) Victor Yngve

Edgewise.

(1970) On Getting a Word in
Papers from the Sixth Regional
Meeting of the Chicago Linguistic Society, pp.
567-577.

Transcription notation

= the equals sign indicates ‘latching’ between utterances.
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Table.4 Factors and levels of experiment

Table.6 Materials

Factor Level Material Type Property/Component
Kanto loam Soil Kanto loam Table.3
to Fine aggregate 1.0, 1:0.25, 1.05, 1:1 Air-dry density :
Construction :Mass ratio : 2.61g/cm’
Factor Kar]to loam to . 1:0, 1:0.05, 1:0.15, 1:0.25 Fine aggregate Crushed sand Fineness modulus : 2.75%
Slahljleg(jcl;rle()i[,:?i?)s:;?tlo \Water absorption : 2.30%
2 P N
concentration % 0,5 15, 25 SOI'd'f'C.a"on Slaked lime . Ca(OH).
- - material Purity : 72.5% over
Compaction number of times -
X 15, 25, 50 Aids
Time I . MgCl,
- solidification MgCl, solution . o
Confection Rammer fall height cm 15, 30, 45 material Purity : 98.9% over
Factor Layer number 3,5 8
Age of stripping  day 0, 3, 7, 14
Age of compressive strength  day 0, 3, 7, 14, 28
Drying and mechanical stabilization of Kanto loam ,Primary drying
. . . Drying of Kanto loam
Table.5 Ratio of materials ,Mass ratio 75{11%00 12 hours
Mass ratio to sum of the ) Remayal Ohf imp.:'rities b
) Kanto loam, Fine aggregate | M9C2 solution [ Mechanical stabilization of Kanto loam | * Crushing the soil mass by scoop
Kanto Fine Slaked and Slaked lime of + Crushing by concrete mixer
loam aggregate | lime MgCl, solution or water conce‘r)zratlon -
% Drying and mechanical stabilization of Kanto loam and Fine aggregate
0 19.6 Secondary drying
0.05 18.5 Water Drying of Kanto loam and Fine aggregate
0.15 18.4 110+5°C, 18~24 hours
0.25 17.1
0 196 — Ta— 4 + Removal of residual by 19mm sieve
. [ Mechanical stabilization of Kanto loam | ¢ - itied in J1S 7 88011
0.05 18.5 5
0.15 18.4 ‘
Materials mixing
— 0
0.05 18:5 15 Mixing of Kanto loam, Fine aggregate and Slaked lime
0.15 18.4
0.25 17.1 | MgClI, solution added until the optimum moisture content
0 19.6 \_
1 0.05 18.5 25 P
0.15 18.4 .
e Compaction
0.25 171 . : - Compaction using a rammer 4.5kg
Water [ Kanto loam compaction using a rammer| specified in JIS A 1210
5 \
1 0.15 15.1 i g
25 ( Completion of Hantiku specimen ,¢100mmx200mm ]
Water . o ]
025 015 204 155 Fig.5 Fabrication process of specimen
25
Water e R . R
o | oms st 5 FAMEICEEND VY B L AR NS T L
' ‘ 15 . ) o s .
25 MEA LTI WL T AEAERTHRY T

% : Specimen is added until the optimum moisture content
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Phot.1 Appearance full scale rammed earth wall
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Fig.10 Constitution of form

Table.7 Results of full scale rammed earth wall

Item Result
Type of wall Stud wall framing finished on both sides
Volume cm® 0.652
Number of workers to complete 33
Number of compaction times 885
Layer number 72
maximum swelling of form cm 8.75
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Effects of Concrete Surface Properties
on Measurement Values of Semi-Destructive Testing
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Abstract

The properties of concrete such as strength and durability are affected by placing, curing and aging. And

they can affect concrete surface because of bleeding water, dryness of surface water, and so on. However,
correlation between variation of concrete surface and measurement value of semi-destructive testing has not
been obvious. In this study, the effects of concrete surface properties on rebound number, rebound speed
ratio, and scratch width were investigated. The main conclusions are as follows. (1)The rebound number of
the top surface of the member was smaller than that of the side surface. And, the rebound speed ratio
showed the same tendency as the rebound number. (2)The rebound number of concrete cured in water was
smaller than that of concrete cured in air. And, the rebound speed ratio showed the same tendency as the
rebound number. The scratch width of concrete cured in water was wider than that of concrete cured in air.
(3)The rebound number and the rebound speed ratio of concrete at the age of 91 days were higher than

those of concrete at the age of 28 days.

Key Words : Concrete, Semi-destructive testing, Rebound number, Rebound speed ratio, Scratch width
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Fig. 1 Rebound number test

Table 1 Raw materials of concrete (Laboratory)

Fig. 2 Rebound speed ratio test

: 'ié/ %
PNy A

Fig. 3 Scratch width test

Table 2 Mix proportions and test results (Laboratory)

Material Locality or brand Specification Unit content (kg/m?) Test result
Ordinary portland . WIC | s/a . Compressive
Cement Density : 3.16g/cn® | Air content
cement Yot @ |@® | w ]| cl|st|sr|c| ag |Sumeliow ) strength
— (cm) (%)
» Surface-dry condition : 2.61g/cm? (N/mn?)
Product of Kimitsu i
Fine Water-absorption rate : 2.14% 60.0 | 49.4 184 | 307 | 435 | 431 | 924 | Cx1.0% 19.0 3.7 319
aggregate Surface-dry condition : 2.59g/cnm® 50.0 | 46.8] 184 | 368 [ 395 | 392 | 954 | Cx1.0% 20.0 39 42.6
Product of Kodama .
Water-absorption rate : 2.14% 40.0 | 48.4| 165 | 413 | 416 | 413 | 924 | Cx0.85% 195 48 58.9
Coarse Product of Ome Surface-dry condition : 2.71g/cm? 35.0 | 47.0] 165 | 471 [ 393 | 390 | 921 | Cx1.0% 20.5 40 67.8
aggregate Water-absorption rate : 0.39% 30.0 | 48.0| 165 | 550 | 402 | 399 [ 902 | Cx1.2% 52.0 21 87.9
Chemical Water-reducing and air-entraining admixture 25.0 | 45.0 | 165 [ 660 | 380 | 377 | 854 | Cx1.8% 57.0 15 96.7
admixture |  High-range water-reducing and air-entraining admixture * S1:Product of Kimitsu ~ * S2: Product of Kodama

** \W/C60% ~50% : Water-reducing and air-entraining admixture
** \W/C40%~25% : High-range water-reducing and air-entraining admixture

**% W/C60% ~35% : Slump

Table 3 Raw materials of concrete (Factory)

*** W/C30% ~ 25% : Slump flow

Table 4 Mix proportions and test results (Factory)

Material Locality or brand Specification Unit content (kg/n¥) Test result
Ordinary portland Lo Nominal | W/C | s/a e | Compressive
Cement cement Density : 3.16g/cm? strength | %) ()| w | Cc | s |g | Ad” Slunuzéfrz;w) Alr E;r;tent strength
Fine Product of Tochidi Surface-dry condition : 2.61g/cm? (N/mr?)
aggregate 9 F.M.:2.75 24 585|485 181 | 310 | 856 | 919 [ Cx1.2% 16.0 3.0 34.1
Product of Tochiai Surface-dry condition : 2.64g/crm? 40 42.0 | 48.4 | 170 | 405 | 791 | 935 | Cx1.0% 20.5 4.9 53.6
Coarse oduct ot Tochigl Peroentage of solid volume : 59.0% 60 310 [ 46.1| 170 | 549 | 773 | 851 [ Cx1.4% 57.0 5.0 84.1
aggregate | - product of Sano Surface-dry condition : 2.70g/crr# ::‘;24~f°40 : Prozu ct of TOdCh igi  * fc60: P(;O(?UCI of Sano
(Limestone) Peroentage of solid volume : 60.0% cZ4.Water—re_ ucing an alr—entraln_lng al m|>_<ture N _
- - - — - ** fc40~fc60: High-range water-reducing and air-entraining admixture
Che_mlcal Water-reducing and air-entraining admixture % £024~ 40: Slump  *** £60: Slump flow
admixture High-range water-reducing and air-entraining admixture
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A Study on Strength Properties of Concrete Repaired Crack
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Abstract

In general, concrete is repaired with injecting repair materials when the concrete crack is 0.2mm or more.

The flexural strength of concrete which includes the concrete crack repaired with injection has been tested.
However, the axial strength has been hardly tested. In this study, the compressive and the tensile strength of
concrete which repaired cracks by injecting epoxy resins and polymer-cement paste were investigated. As a
result, in case of injecting epoxy resins, the compressive strength of concrete repaired crack whose width
was from 0.2mm to 1.0mm was higher than non-defective concrete up to normal strength 40. Furthermore,
the tensile strength was more effective than compressive strength. At nominal strength 60, the compressive
and tensile strength of concrete which repaired cracks were the same as that of the non-defective concrete.
In case of injecting polymer-cement paste, the compressive strength and tensile strength of concrete which
repaired cracks were lower than non-defective concrete exceed in nominal strength 40.

Key Words : Concrete , Crack , Repair , Epoxy resins , Polymer-cement paste
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Tablel Mix proportions and test results

Slump or Air Unit content(kg/m?®) Test result
Nominal | W/C | s/a slump flow| content Slump or Air Compressive
strength | (%) (%) (cF:n) ) W S G Ad [slump flow| content strength
(cm) (%) (N/mm?)
24 585 | 485 181 | 310 | 856 [919*'[3.720* :23 gg giz
18+25 > : : :
40 | 420 | 46.1 45+15| 170 | 405 | 791 |gg5* [ 2045 115 45 61.3
4050 205 49 53.6
52.5 4.8 78.3
60 310 | 484 6010 170 | 549 | 773 *2 *4
851717686 ™ 579 5.0 84.1

*1:Crushed stone
*2:Chushed lime stone
*3:Water-reducing and air—entraining admixture

*4:High-range water—-reducing and air—entraining admixture

Table2 Row materials of concrete

Ordinary portland cement
Cement
(Density : 3.16g/cm®)

Table3 Strength of injecting materials

Sand
(Density under saturated surface—dry condition :
2.61g/cm’ Fineness modules : 2.75)

Fine
aggregate

Compressive Tensile Flexurale
Injecting materials strength strength strength
(N/mm?) (N/mm?) (N/mm?)
epoxy resins 80 60 =
polymer—cement 26 - 7.9

Crushed stone

(Maximum size of coarse aggregate : 20mm,Density
under saturated surface—dry condition : 2.64g/cm’,
Coarse |Peroentage of solid volume : 59.0%)

aggregate (Crushed lime stone

(Maximum size of coarse aggregate : 20mm,Density
under saturated surface—dry condition : 2.70g/cm’,
Peroentage of solid volume : 60.0%)

Chemical |Water—reducing and air—entraining admixture

admixture [High—range water-reducing and air—entraining admixture
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Fig.6 Compressive and tensile strength test
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Fig.7 Effect of crack width on compressive strength of concrete repaired crack (epoxy resins)
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Abstract The paper on relation between preliminary moist curing and compressive strength of concrete written by
Walter. H. Price is widely known. In the paper written by the Price, when the moist curing is stopped, the
rate of strength gain slows down as water is lost from the concrete, and further strength gain soon ceases. A
3-day period of moist curing will only allow the concrete to reach 60% of the potential 180-day strength
which can be achieved with continuous moist curing. Furthermore, stored continuously in laboratory air
will only allow the concrete reach 40% of the potential 180-day strength. However, it was experimented
about 60 years ago, and that concrete material was different from present one. In this study, the effects of
preliminary moist curing period on the mechanical behavior of present concrete are compared with the
paper written by Price. As a result, in case of compressive strength, a 3-day period of moist curing allowed
the concrete to reach 80% of the potential 180-day strength, and stored continuously in laboratory air
allowed the concrete reach only 70%. However, a 28-day period of moist curing could allow the concrete to
reach 100% of the potential 180-day strength which could be achieved with continuous moist curing. In
case of tensile strength, a 3-day period of moist curing allowed the concrete to reach only 70%, and a
28-day period of moist curing could not allow the concrete to reach 100%. Therefore, the tensile strength is
greatly subject to the influence of moist curing compared with the compressive strength.

Key Words : Concrete, Preliminary moist curing, Compressive strength, Tensile strength
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Table 1 Mix proportions of concrete

W/C | Slump | Air content Unit content(ke/m’)

(%) (ecm) (%) W o] S G Ad
535 | 15*25 45%15 174 | 325 | 820 | 903 | 3.912
420 | 18*25 45+15 170 | 405 [ 791 935 | 4.050
31.0 | 6010 | 45=*15 170 | 549 | 773 | 851 | 7.686

*Slump flow
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Fig. 2 Effect of preliminary moist curing on compressive strength of concrete
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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 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, installation of the BOSS
mold become difficult because of 200mm length. On the other hand, in ISO, a specimen 100x100x100mm
cube is generally used for compressive strength test. Therefore, the BOSS specimen is also internationally
good to use the 100x100x100mm cube specimen. In this study, the BOSS specimen which size is
100x100x100mm cube was devised, and the effect of form of BOSS Specimens on compressive strength of

concrete were investigated.

Key Words : Concrete, Non-destructive testing, BOSS specimen, Compressive strength
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Fig.2 Installation of the BOSS specimen in problem
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Table 1 Mix proportions and test results

Unit content (kg/m?) Test result
W/C | s/a ) Compressive
%) %) W C S a Al Ag2™ Slump | Slump flow | Air Content strength
(cm) (mm) %) (N/mm?)
65.0 180 | 277 | 861 | 965 C X 0.4% 12.0 - 4.6 30.2
50.0 | 48.0| 175 350 | 838 | 940 C x0.005% | 10.5 - 4.7 43.9
35.0 170 | 486 | 791 | 886 | Cx 1.5% 22.0 375 6.0 76.0

* W/C60%~50%: Water—-reducing and air—entraining admixture

* W/C35%: High-range water—-reducing and air—entraining admixture

** W/C65%~35%:Air entraining agent

|| Cylinder

BOSS100

Fig.3 Molds used for this experiment
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Fig.6 Compressive strength test (Cylinder specimen, BOSS200 specimen, BOSS100 specimen)
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Fig.7 Relation between cylinder specimen, BOSS 200 specimen, and BOSS 100 specimen (Sealed curing)
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Table 2 Strength ratio of cylinder specimen, BOSS 200 specimen, and BOSS 100 specimen
T W/C | Age | Cylinder / BOSS 200 | Cylinder / BOSS 100 |BOSS 200 / BOSS 100
ype
(%) [(day) | Sealed | Underwater | Sealed | Underwater | Sealed | Underwater
65 7 0.89 0.96 0.83 0.88 0.93 0.92
Normal 28 0.85 0.85 0.81 0.81 0.96 0.95
strength 50 7 0.97 0.96 0.94 0.91 0.96 0.96
28 0.91 0.96 0.86 0.91 0.95 0.94
High 35 7 0.96 1.00 0.92 0.92 0.95 0.92
strength 28 0.99 1.03 0.98 1.02 0.98 0.98
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Table 3 Coefficient which converts BOSS 100 into cylinder specimen

BOSS100
Type ISO
Sealed Underwater
Normal 08 0.8~0.85 0.8~0.9
strength
High
strensth 0.8~0.85 About 1 About 1
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