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How To Systematize a Student-Centered
English Learning Class..... 4)

Yoji SHIRAKAWA

It is very rare for Japanese teachers of English to speak English to each other. This is
understandable. It is natural and easy to speak our own language. But while I understand this
situation, I think it is bad, and that many teachers have little imagination or courage to try. The
idea that we cannot speak English because we cannot meet native speakers is nothing but an ex-
cuse. If we are sincere in wanting to improve, we must work hard and study.

This part of my paper suggests ‘Ways’ to develop communicative competence in spoken
English with several examples of Communication Practice Activities.

Communication problems are not only limited to non-native speaker interactions but also occur
frequently between native English speakers who do not share the same culture. Therefore it is
very important for us to know the cross-cultural communication problems in order to become a
proficient speaker of English as an international language (EIL).

Part two: Ways to Develop Communicative Competence

Introduction

“Communication” could be defined as follows: It is sharing of meaning, sharing of information,
by talking, writing, signaling, gesturing, singing, drawing, dancing, etc.

‘We cannot Not communicate. We are always communicating with our whole beings. We can
refrain from communicating verbally, i.e., with words(=verbal communication), but we cannot
escape nonverbal communication, i.e., communicating without words.

Words usually carry content information. On the other hand, nonverbal communication is our
mode to share feeling with one another and deal with the process of human relationships. Much
of our communication is face to face and without words. We share a variety of information by ap-
pearance, gestures, posture, facial expressions, vocal cues, silence(s), spatial relations, time,
touching, etc.

Meanings of nonverbal signals, however, differ from one culture to another, because cross-
cultural differences between the encorder(sender) and the decorder(receiver), i.e., knowledge, ex-
perience, value systems,culture, feelings and meanings cannot be the same. So why communica-
tion breaks down is that encorded meaning is not correctly decorded grammatically and
phonologically, but the most difficult problem of communication is how to interpret the message.
Effective communication exists between two persons when the receiver interprets the sender’s
message the same way the sender intended it.
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1. How To Develop Communicative Competence In Spoken English
Communicative Competence is the ability to interact meaningfully with members of other
cultures; the ability to function in a truly communicative setting — that is, in a dynamic exchange
in which linguistic competence must adapt itself to the total informational input, both linguistic
and paralinguistic, of one or more interlocutors.
(1) To be able to express ideas orally and effectively on a person-to-person basis and to an au-
dience.

_(2) To be able to remember information, both general and specific, from an oral presentation

by summarizing and / or interpreting the content.
(3) To be able to participate in group discussions by

(a ) planning activities for a group discussion.

Planning should include:

1) choosing a group leader
and 2 ) setting up questions for discussion

(or selecting a topic for discussion).
( b ) demonstrating the ability to

1) take turns in speaking,

2 ) listen to others when they speak,
and 3 ) stay on the subject while taking part in a discussion.

(4) To be able to apply techniques for leading a discussion by

(a) describing the rules that should be followed by the leader of a discussion group.
(b) evaluating the techniques used by a discussion leader according to the following

criteria:

1) introducing the topic under discussion,

2 ) refraining from giving personal views,

3 ) deciding who is to speak,

4 ) keeping the discussion moving on the topic,

5 ) giving everyone a chance to speak,
and 6 ) summarizing the main points.
( ¢ ) demonstraing the ability to lead a discussion group.

COMMUNICATION PRACTICE ACTIVITIES ... (1)

[ 1] Presentation of the problem(s) by.....

[ 2] Small group discussion (5—6 students per group)

[ 3] Summary and group presentation
(A reporter from each group will present the summary and/ or decision of the group to the
entire class. Each report should be limited to 3 minutes.)

i ) The Recognition-Production Distinction
One of the most important things which a student must do if his study is to be efficient is to
make a clear distinction between the materials he must learn for recognition and those which he
must learn for production. Until he reaches an advanced level, a student needs to know only one
way of expressing a notion, but he must be prepared to understand a number of different expres-
sions with the same or similar meanings. This fact is very impotant when considering which
items to study and how much time to spend on them.
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Reality: Context, Gestures and Feeling

Context is a very important factor in language learning, ... The study of isolated words is of
limited value, in my opinion, and practicing with sentences or brief conversations is much better.
When I start to learn a new Japanese expression, I try to put it into a context and I actually hold
conversations with myself. For example, let us say that I am learning the expression to be in hot
water (meaning to be in trouble or in a difficult situation). I may say to myself, “You’ll be in hot
water if you do that.” And I may reply to myself, “Yes, but what can I do? There is no way out.”
(All in Japanese.)

I will not only say these things, I will also act out appropriate feelings, using gestures, face ex-
pressions, anything that will make the situation as lifelike as possible. If I practice an expression
which shows sorrow, I make a very sad face. If I practice an expression showing anger, I get
angry. I cannot scientifically prove that this method is effective, but there is some research in-
dicating that acting out and “doing” while learning are effective activities.

2. Nonverbal Communication

Nonverbal communication is the process of sending and receiving messages without using
language. Communication scholars have recently estimated that verbal messages even in face-to-
face interactions carry no more than 35 percent of the social meaning of the situation. In 1972
Albert Mehrabian carried out an experiment in which the relative effects of facial expression,
tone of voice, and contents of speech were compared. The results were that ratings of positive at-
titude (liking) =7% (verbal content)+38% (tone of voice) +55% (facial expression). In other
words, both of the nonverbal signals (tone of voice and facial expression) had much more effect
than the verbal content, and of the two nonverbal signals the latter had more effect than the
former.

One attempt at classifying nonverbal signs suggests three major categories: sign language for
the typical hand gestures; action language for the general body movements; and object language
for the message suggested by material things such as clothes, hair, gifts, etc.

In addition to the physical signs classified above, voice itself or paralanguage (nonverbal-vocal)
has been identified, as proved above, as a very signigicant nonverbal communicative element.
The way man projects his voice is directly related to his mood and message as well as to the
distance or space between him and the other person.

(1) Bodily and Facial Expressions

Some aspects of man’s physical movements are culturally conditioned while other aspects are
hereditary and universal, and still others are individually based. The study of culture-conditioned
physical nonverbal signs has recently attracted the attention of communication scholars, and it in-
cludes any physical movement that is learened by man, accepted and required by a certain
culture. This would include, for example, the Japanese smile, bowing and beckoning with the
palm down in Japanese culture, and shaking hands and beckoning with the palm up in Western
culture.

The principal forms of expressive action are descriptive, suggestive, and emphatic. The
Japanese speaker of English feels very awkward in developing new expressive habits.

COMMUNICATION PRACTICE ACTIVITIES ... (2)
[ 1] Express the following nonverbally first, and then both verbally and nonverbally.

How pretty you are!
I'm tired and hungry.
How cold!
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I hate you. Get out of here.

What a funny story!

No, no. I don’t speak English.

{ 2] Impresonate the following characters.

A student tired of studying late at night.

A boy who happens to see a pretty girl and tries to catch her attention.

A gentleman without his umbrella, waiting impatiently for the shower to stop.
A young husband who is very angry at his wife.

An old woman walking against the cold wind.

A timid burglar who is about to break into a house.

[ 3] Review the above activities on videotape, and discuss Japanese nonverbal communicative
signs.

[ 4] A simple test on how accurately you can read non-Japanese facial expressions.

(2) Nonverbal-Vocal (Paralinguistic) Signs

The human ability to communicate information through vocal nuances is familiar to everyone.
In many settings the vocal message may contradict the verbal one. When you say, for example,
to your friend, “That was really a great joke,” but your tone and quality of voice imply “That was
one of the dumbest stories I've ever heard,”then you are most likely to be perceived as sarcastic.
Studies of such conflicting messages on vocal and verbal levels suggest that you are more likely
to respond to the vocal cues than to the verbal message. There are other situations in which we
do not consciously try to communicate with our voice, but we do unconsciously. This aspect of
nonverbal-vocal communication is called paralanguage, and it includes such elements as pitch,
loudness, speed, pause, quality, non-fluency, etc. to add information about the speaker’s attitude
toward the listener, the message, and the content as well as the channel.

When you talk in a monotone at the same rate and at the same level of loudness, you will lose
much of the nonverbal potential of oral communication. The Japanese learners of English should
train themselves so they have considerable ranges of pitch flexibility, loudness variations, and
speed of speech.

COMMUNICATION PRACTICE ACTIVITIES ... (3)
[1] See how many different attitudes and feelings you can express in the single utterance
“Aaa.....”
[2] Try the same in the sentence “You're pretty,” and express different feelings such as
praise, jealousy, sarcasm, boredom, anger, disappointment, shock, etc.
[ 31 Analyze the feelings of the following and express them appropriately in the single word
sentence, “Rain.”
“Rain.” (After a month-long drought.)
“Rain.” (You are walking without your umbrella. )
“Rain.” (It has been rainy for a whole week.)
“Rain.” (You have to cancel your picnic.)
“Rain.” (The weather forecast has failed again.)
[ 4] Read the question, “What are you doing?” as it would be expressed by:
A burly policeman.
A kind old man.
A scared little boy.
A suspicious young wife to her husband.
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[ 5] Read each of the following twice; first in a monotone, and second with and appropriate
vocal quality suggested by emotional mood of the sentence:
“Watch out, Jack! It’s hot.”
“What a wonderful sunset!”
“I’'m bored and sleepy.”
“What do you want? I'm busy now.”
“He’s terrible. I hate him.”
“I’ve just heard about your father’s death. I'm sorry.”

( 3) Oral Interpretation of Literature

The term “Interpretation” might sound still new and unfamiliar to many Japanese teachers and
students of English. Charlotte Lee, an authority in the field, defines it as “the part of com-
municating to an audience, from the printed page, a work of literary art in its intellectual, emo-
tional and aesthetic entirety. The writer is the creative artist; the interpreter, the recreative ar-
tist.”

The role of the interpreter is to translate the symbols of speech so as to stimulate others into
developing meanings which are as similar as possible to those which the interpreter has
developed for himself. In other words, oral interpretation consists of two major processes: first,
the interperter must get the full meaning of the literature for himself; second, he must com-
municate the messages orally, both verbally and non-verbally, to the audience.

Oral interpretation 1) helps the interpreter discover the ideas and emotional sensitivities in
literature, 2) gives him an expressional experience, 3) gives him an effective approach to
literature — anlysis, synthesis, and presentation, 4) provides him with a foundation for other
kinds of oral communication, 5) improves his voice and bodily expressions, and 6) furnishes
cooperation, confidence, and responsibility in presenting group activities.

COMMUNICATION PRACTICE ACTIVITIES ... (4)
[ 1] Read the following, giving considerable force to the italicized parts and normal force to the
phrases not italicized.
“I know not what others may think, but as for me, give me liberty or give me death.”
“This is the last time I shall request those boys in the back row keep quiet.”
[ 2] Analyze the emotional mood in each line of the following selection, and read with an ap-
propriate voice quality.
He turned his face unto the wall,
And death was with him dealing!
“Adiew, adiew, my dear friends all,
And be kind to Barbara Allan.”
. — Author unknown
[ 3] Analyze the emotional mood in each line of the following and determine the mood , the ap-
proach and the feeling expressed. Note the word grouping and general rhythm.
The day is cold, dark and dreary;
It rains and the wind is never weary;
The vine still clings to the mouldering wall,
And the day is dark and dreary.
— Henry W. Longfellow
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[ 4] Read the following with emotions as indicated, and then listen to the tape.
1) Loudly
(a) Look out, Biff!
(b) Tom! Wake up! It’s late! You must get up and get dressed.
( ¢ ) Darling — I'm out of cigarettes.
2 ) Whispering
(a) He is a drunkard.
(b) (Ina fierce whisper) What is the matter with you, you silly thing?
( ¢ ) Doc’ll help. I'll get money from him. You meet me at his drugstore.
3) Angrily
(a) Leave me alone, will you?
(b)) Shut up. He’s not stealing anything.
( ¢ ) Please leave the subject. [ wanted your opinion — not your money.
4 ) Anxiously
(a) You are looking quite pale.
(b) Did I — Pat, tell me the truth — did I hurt her?
(¢ ) Has there been a little bother?
5) Cheerfully
(a) What a glorious day!
(b) That’s all right.
(¢ ) I'm so glad you enjoyed it.
6 ) Sympathetically
{a) That’s too bad.
(b) I was very sorry to hear about yout sister.

My deepest sympathies.

7 ) Impatiently
(a) Why are you trembling?
(b) Can’t you find them, dear?
(¢ ) For heaven’s sake. Come along, Gladys.
8 ) Breathlessly
(a) I — can’t dance.
( b) Mother — you go to the door.
(¢ ) Idid’'t know what to say — I was too surprised.
9 ) Laughing
(a ) Ha ha ha! How very interesting!
( b) (Laughing appreciatively) You better go down and tell them what to do, Biff.
(¢ ) (With a slight, nervous laughter) Oh, dear. That’s not very nice to hear.

(Smiling) Your brother tells me you're shy. Is that right, Laura?

10) Sobbing

(
(
(
(

a

b
c
d

)
)
)
)

What a sad thing! I feel dreadfuly sorry for her.

Not — going — to — be —shot!

Oh, John, I don’t know what’s going to happen to me.

Willy, dear. I can’t cry. Why did you do it?

Isearch and search, and I search, and I can’t understand it, Willy. I made the last
payment on the house today. Today, dear. And there’ll be nobody home. (A sob
rises in the throat.)
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3. Communication Between Two Different Clutures

Many experts say that language and culture cannot be separated. As a part of a culture,
language serves both to guide actions of the people of that culture and as a mirror of the culture.
When you listen to the way people talk, you will learn a little about what they are thinking. It is
also possible that some languages encourage their speakers to think more in terms of individuals
or groups. A lot of junior and senior women teachers of English in Japan tell me that they feel
more selfish and less feminine when they speak English than when they speak Japanese. Many
Japanese students who speak English very well have said that they feel more individualistic when
they speak English.

Although a language is only a part of a culture, I think it possible that language has some in-
fluence on how one thinks or feels. In other words, a language might have some influence on its
speakers. This is not a new idea. Some people even said that our language completely controls
our thinking. ’
Benjamin Whorf felt that language contained hidden rules about a culture. He discovered that
the fish which take “s” in the plural are not usually eaten. In contrast, those which do not use “s”
are eaten — tuna, salmon, trout, and others. This example shows that there are connections bet-
ween how we talk, how we think and how we act.

Ray L. Birdwhistell suggests that communication among humans is at most made up of only 35
percent verbal exchange. The rest, 65 percent, is nonverbal communication. Thus, for com-
munication to take place between members of the same culture, both speakers and listeners have
to be “in tune” to both the language and the nonverbal communication employed by each; other-
wise, communication suffers, and we may not be able to understand what is being “said”.

In the field where space is studied, it is reported that the personal, uninvadable distance at
which you should stand away from somebody else in the United States among Anglos and in
many other northern European countries is from 18 inches to 30 inches. In the field that studies
the way our eyes behave in interpersonal relationships, it is also reported that you will find a clear
contrast between Puerto Rican and American nonverbal systems.

In a farming culture seen in Japan where farmers are expected to group themselves together,
there are group thinking, group feeling, and group behavior for a shared goal. Japanese students
have scarcely been encouraged to analyze things, much less to think of their own; they are sup-
posed to feel. Zen training has something to do with this, I think. Because Zen training begins
with getting away from thinking in the head — including logic, reason, and even the ability to put
things in words. The more eloquent you are, the further you tend to get away from the truth.
This means that communication of feelings requires a good deal of sensitivity and intuition. The
Japanese are particularly good at this because they are homogeneous and stick together. So, in
Japan, the individual is bound by social connections to family, company, financial world, and
government. All are connected. Conformity and communication are assured by these bonds.
Japan doesn’t need “why” questions and “because” answers.

The Japanese, by nature, refuse to be pinned down, to answer yes or no. The reason is not
deliberately to confuse, but rather to avoid sharpening differences, to reduce debate, and to pro-
mote harmony. The Japanese prefer the vague, the imprecise, the unspecified. This
characteristic is just what makes it difficult for foreigners to understand. On the other hand,
America, and indeed the West in general, has a “why/because” culture. Debate, definition, and
distinction are encouraged. But not so in Japan. The Japanese should pay more attention to
cultivating the rational way of thinking. Japan and the West are different, and it’s important to
understand these differences in order to go beyond them to unity and harmony.
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A major problem that faces the new arrival is how to learn Japanese. There are good and bad texts
here, and there are good and bad teachers. A bad text beings with the “This is a ...” structure, a
sure sign that it has been written by a teacher who is thinking only of what is easy to teach, and who
has not considered what a foreigner needs to say. A good text begins with greetings, things like “Do
you understand?” / “Yes, 1 do,” and “No, I don’t,” and will soon lead on to how to buy things and
how to ask the way. A “trendy” text will teach things like asking for the Fare Adjustment Office in
a station — quite useless, but it impresses with its apparent efficiency. (Why is it useless? Just
think: if there is such an office, it is visible from the exit, so you don’t need to ask for it. If there isn’t
such an office, there is no point in asking for it. In any case, if you know how to buy tickets, you
don’t need to pay extra at your destination.)

Similarly, a teacher who is ill-trained or just plain lazy can be recognised instantly. He or she
comes into a class and says, “Does everyone here understand English? Ah, good, it saves a lot of
time.” Now, the reason so many Japanese are unable to speak English after years of study is that
their teachers have described English in Japanese instead of teaching English directly. People
brought up in this way of thinking become Japanese teachers and expect to teach Japanese by
describing it in English.

... in the study of cross-cultural communication problems, we now know that the root problem for
mankind is how to handle challengers to our sense of personal identity. Culture, in terms of practical
experience, is in fact intimately tied up with our individual sense of identity. When we enter another
culture for the first time, we encounter many customs and ways of personal behavior that are dif-
ferent to those we are accustomed to at home. ...

In short, cross-cultural encounter represents one of the profoundest challenges that man can have.
It is pervasive, multi-levelled, and directly threatens our often preciously guarded sense of who we
are.

If the challenge of cross-cultural communication is so great, then, what are the prospects for peo-
ple becoming effective, successful cross-cultural communicators? Are there ways we can teach
ourselves, train ourselves, discipline ourselves, without violating our own integrity? Unques-
tionably, there must be, for long before the conceps of “cross-cultural communication” or “interna-
tional man” became popular or meaningful, men and women of many countries were traveling
abroad and handling competently all the challenges of living and communicating in a very different
culture. ...

Perhaps the highlight of this type of training for newcomers is the use of cultural mini-dramas.
These are short three-act plays, where the participants themselves play the roles. Usually, there will
be two or three mini-dramas used, each bringing out specific cultural diferences between Americans
and Japanese. In the one that follows, some simple differences in expectations about comminica-
tions are dramatized. At the points indicated in the text, the drama is stopped, and the observers are
invited to talk about their feelings and responses. As you read through, you will no doubt notice that
the drama begins with a situation that seems to invite the identification of the foreign audience with
the woes and dilemmas of the foreign characters in the drama. That is to say, the opening seems to
reinforce common cultural values. As the drama proceeds, however, more and more doubt is cast
upon this comfortable assumption. And by the end of the drama, the Japanese behavior that seemed
so offensive and inexplicable at the beginning has become explicable and consolingly human, and
the worries and resentment of the foreigners seen as proceeding out of fears and insecurities having
little justification in reality. Think of these points as you read the script.
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Communication Problem: Mini-Drama

Four Characters: Debbie, Bruce, A Japanese conductor, and Japanese passenger.
Act1

Narrator: An American couple, Debbie and Bruce Reynolds, are making their first trip to Kyoto on
the bullet train (shinkansen). They have just entered their coach and are looking for their reserved
seats.

Debbie: 18 D and E, right? Here we are... Oh, look, Bruce, (in lowered voice) that man has his feet
on our seats. Excuse me (looking at Japanese passernger disapprovingly), These are our seats...
SEE—TOE (in a loud voice).

Narrator: The Japanese man removes his feet, keeping his eyes lowered, and pulls his seat back
towards himself.

Debbie: (in lowered voice) That really upsets me. I've never seen an American do that. So gross ...
Look, there’s another Japanese doing it.

Bruce: Yeah. Kind of rude. And crude.
(Class Discussion)

Conclusion

People always ask me, “Why can’t Japanese speak English?”

There is simply no one answer to the question, but I think that if a single thing must be changed,
it is the level of speaking in teachers.

Why the teacher? Simply because we are the only persons through whom the student ex-
periences English (besides the Juku teacher). We are the ones responsible to teach speaking to
students. We are models. Therefore, one major problem we must face is how to become better
models. We must improve our own English. If we do, our students will improve, too. This section
suggests, I believe, many ways for us to become better communicators of English.

Learning should be a continual process. We must always be adding to and improving our
knowledge. There are specific reasons why it is essential for Japanese teachers of English to con-
stantly practice their English. One is that many teachers were not given instruction in the hear-
ing and speaking aspects of the language and must therefore find some way to improve those
skills. Another is that for us to retain mastery of a second language requires practice. Otherwise
it is all too easy for us to forget what we have learned. A third reason is that language is by nature
constantly changing and evolving. New words are coined, old words take on new meanings, some
words are dropped from popular usage altogether. Teachers must work actively to keep up with
all these changes.

The question naturally arises, “How can I improve my English?” Obviously, the best way
would be to spend several years abroad, but this is just not possible. Therefore, we are obliged to
discover the resources around us and within ourselves, and then make use of them. Improving
our English yill require a positive effort on our part. It will not be easy work, but once we have
formed the habit of practicing, the activities we use to practice English will become second
nature. If we practice faithfully, we will certainly see results not only in ourselves but in our
classrooms as well.
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A Method of Drawing General Quadratic Surfaces by Micro-Computer

Shozo OKANAKA

Our last report presented a method of drawing normal quadratic surfaces on CRT by micro-
computer. The present report concerns the drawing of general quadratic surfaces. For this pur-
pose, a change of coordinate, transforming an equation into a normal form by the theory of
quadratic form, is necessary. The relation between the original coordinates and the new coor-
dinates is important. It is well known that new coordinates are obtained by rotating the original
coordinates three times. The author has designed a program which will be helpful in understan-
ding this relation.
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DOEBER A, 22, 4 £ U, FEEECHTIHENEEGRY S v L=y, L, 1), L,="(l1, 5,
132), 13:'(113, lza, 133) 9%, LDE X, 1,1, 1; 2EAEAXS FVETOHBEERREA, Z DR
BRCETHIEE® (X, Y, Z) 75, KD

L X+ Y P+ 228+ c=0 (2)

DL D, LT, 2OOBERKEERICET % EEREARID,

x:l11X+112Y+113Z
y21214¥+122Y+123Z x=Ly (3)
V4 2131X+l32Y+l332

tEkaIni,
e,
ll] llz llﬂ
L= 1y ln Ils |, x="(x,¥,2),y="X,Y, Z)
In Iz Iy

TdH2, 758 | LI=17%51, FEERIEFRTHY, |Li=—1u5E, EFRTH%,
LCTREFRIZOEEALDC LT D, RIT,

T any’ + 2P+ 2akyz2+ 20522+ 20,z + 20, x +2 b,y +2b52+c=0 4
VBEALNICE &, BESHOERER x=Ly 2174 A,
11X2+}\2Yz+1322+2b1,X+2b2/Y+2b3,Z+C=0

Eish, 36T, EEERFEEY (Xo, Yo, Z)) XRAIHITETHET I ETLy, TOHFELA
SR DEERICER T X %, M (Xo,Yo,Zo) ZIRAETHOHEERCBET2EEL2 (XY, Z7)
ETBE, 2ODOEREERICET 2 EELBARE,

X=X’+Xo

Y=Y'+Y, (5)

Z=Z’+Zo

TERIND,

§ 3 EEHOREKEAAS 0
L=(1;) AR 1 0EZTHIE»S, [s=cosl £7x3 0(0=0=n) ST —D>BEET %, F
NI M, GXR7 MVORIEZTNT LI THh5»5,

113:Sin g cos @ N 123:Sin [’} Sin 4
131: -—-Sil’l 8 cos (/1, 132:Sin [’] Sin (1}

8B L7 o, p(0=p, ¢<2rm) DT B,
BHODE, LR IOBEZGTHTH»ZC L0 a8IcHRE D, SOERIHBEOHKR



fAMR RO ZRphEmOH X 5 13

L=1{ cos 0 sin ¢ cos y+cosgsin ¢ —sin @ sin ¢ sin ¢ +cos¢ cos ¢ sin @ sin ¢

cos 0 cos ¢ cos ¢—sin g sin ¢ —cos @ cos ¢ sin Y—sin ¢ cos ¢ sin @ cos ¢
(6)
—sin 6 cos ¢ sin @ sin ¢ cos @

BEEN D, (6) M T (00, ¢) B A 45 —DfHENS, —F5, LIZADL> CHETRBL -
B 6 LT 2D

cosg —sing 0 cosg 0 sin@ cosy —sing¢g 0
L={sing cosg O 0 1 0 sin¢ cos¢y O ¢))
\ 0 0 1 —sinf 0 cos# 0 0 1

LT, LT O>OEERPEZELZ, ZREFNOBERICEATAIEER (x/,y’,27), (2, y” z")
EL, ROLSB=D2DOFBELBREEL S,

x (cosga —sing 0 x’/

y sing cos¢g O y’ (8
2 \ 0 0 1 F-44
x’/ cos@ 0 sing z"
v | = 0 1 0 v" (9
z’ —sin® 0 cos6 z"

xz” cos¢ —sin¢g 0 X
y"|=|sin¢g cos¢ O Y (10)
0 0 1 Z

()13, TOWERZ 2 BIOED HITH ¢ IZITEERL 2D, 2BEBOBEBRTHELEL2RLT
VR, (92, 2RHOEERY y/ 80T Dbk 0 IFTRELIZ 0, SERBOEBERTHS
TERRLTVD, 72, (10) &, 3FEROREERE 2"#OEH HITH ¢ IZTEERLIC D5,
BERATHAHLERRLTOS, (1) £h, (8), (9), (10) DEEELHBRLEHIT TiTk > &,

x X
y =LY
P Z

LB EBDD D FRl, Ll I BEANY PV ETAIHEERE, TOBERE ZFEEL
b DI 5> T %,

§ 4 A3 TEEHORNEERS

§3D @) iIItUE, [ b o DBHRED, lnlndd oI, L,leab b PHREZHE
bbb, FLT, LO5D208UH L, Lis, los, Ian, L AT B EC LT, 245 -0 (g,
0,P) #RDB TS LBEDTENTE D,
IERES
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1 3 3

4 4 272

P I T S

4 4 2J2

_4J3 3 1

- 2J2  2J2 2

DL X, §=60°, p=45°, $=45°
2

1 1 1

/3 2. J6

-l L L 1

V3 J2 J6

_1 0 2

/3 J6

DL X, 0=35.3°, p=45°, ¢=0°
LB,

A5, BEMOREOET 2R, KOOI IBFIRCIZ T 05 L2 ESTHI,

V4
Z”
0 Y
¢
\ i
5 y
0
p
z’

4
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() TOEEE% H TH

@ BEXNZ VL LRPANTIERE T, FEEEE B TH S

B A ZANTRLERI-T, H1OREERICHES EEE% R THiC

@ BOEANTHRLERCEIST, E2DRIEICHD EEE% HH TH

® AYRANTDHLEREST, HIOREICHS EEMHEKETH
WD ETHHH, 2&G)DEEHITI—HT, LTV SLREFTTHLERIY, HEER
i3, PBEEZ =KEELIZDOTHEEVS CEPHEERTE, B113, §l1of&con
TOETHERTD %o

§5 —Mo_RMEOHEES

LT, —BOZKREEOHE HFIROWVWTEND, #HE LT, FER W BEALSNTIBE,
BEE A, A2, A EFNSITHETAEMEE RS v L="(Ly, L, ln), b="(l12, I, l2), L="(s,
I, las) 2RO T L, TBEGSBHELHEESE, FLVER (X, Y, Zo) 3 KD TH <,

7 u 5 A0FEE,
1) Tur5s%2EFT5L, TOREREHZH TH <
2 FUVEA (Xo, Yo, Zo) 2 ANT %0 FIBBOBLESLVEEE, (0,0,0) ZANT 2
3 BEENZ ML, L L EANITRE, HEEHMZRTH
@ BiscohrZkihmss, &ALERED (FBHRELNHEHE ) TI->T, $Tv—F 28
O, ZRUCGUT Ay, A, A 2 ANT 5 &, ZRithif 24 THES
TdHbH,

LT, PLTar 305 BEELTHL, UTRART 05 I AENT, 26671, HUWVE
BOANTH B, 26TF~271FT13, BERZ v v U, L, LOANTH %, 275f7~280fTi3, IBEE
ERCHETAFEERDORADEERZRT, 28517~2951T13, [HEERCETIH U VX, YV,
Z DO ADOEE R RT, UET, RELAC OO TORABERCET AEESKE 20T,
800f7~ 34017 CHEEE#H 2TV S,

— o~

265 INPUT *X0,Y0,Z0";X(1),Y(1),Z(1) : D(1)=X(1) : D(2)=Y(1) : D(3)=Z(1)
267 INPUT "L(1,1),L(2,1),L(3,1)";A(1),A(2),A(3)

269 INPUT °L(1,2),L(2,2),L(3,2)";B(1),B(2),B(3)

271 INPUT "L(1,3),L(2,3),L(3,3)";C(1),C(2),C(3)

275 X(1)=A(1)*D(1)+B(1)%xD(2)+C(1)%D(3)

277 Y(1)=A(2)xD(1)+B(2)xD(2)+C(2)*D(3)

280 Z(1)=A(3)xD(1)+B(3)xD(2)+C(3)%xD(3)

2835 X(2)=15%A(1)+X(1) : Y(2)=15%A(2)+Y(1) : Z(2)=15%A(3)+Z(1)
290 X(3)=13%xB(1)+X(1) : Y(3)=13%xB(2)+Y(1) : Z(3)=13xB(3)+Z(1)
295 X(A)=15xC(1)+X(1) ¢ Y(4)=15%xC(2)+Y(1) : Z(4)=15%xC(3)+Z(1)
300 FOR I=1 TO 4

310 GOSUB x*PHENKAN

320 GOSUB xHENKAN

330 NEXT I

340 N=4 : GOSUB x=AAXIS

P UTOT 875 61080 T, BEFROBRE EDEWVIL, 41637 L4166{TD 2 2D Y T
—FUMBMASNIIT ETH B, 4160170 X2,Y2.2213, ZNFNHFEERICHET 2 XEE, VEE,
ZEETHE, FNo%, 4T 0—F o x QQHENKAN GETHEIT 3§l O/ ER I B4 % Bl
B, I51H Tv—F 2 xQHENKAN CHoBERIET I BECEHRL TV 5, #id, fi#E
TRRTZFHER & - THEE 2TV 3,
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4140
4150
4160
4163
4166
4170
4180
4190
4200
-~ 4210
6110
6120
6130
6140
6150
6160
6165
6170
6180
6190
6200

RAT¥RESFPRIIARE $21% $28 (1986)

FOR P=SQR(5.5%L) TO 0 STEP -2x%SQR{(5.5x%L)/10

FOR Q=-SQR(M)xSQR(&-PxP/L) TO SQR{(M)*SQR(&-PxP/L) STEP .1
X2=P : Y2=Q : Z2=PxP/L+QxQ/M

GOSUB *QQHENKAN

GOSUB xQHENKAN

GOSUB xPPHENKAN

GOSUB xZHENKAN ’
IF Q=-SQR(M)x*xSQR(&6~-PxP/L) THEN POINT (XX,2%C-YY) ELSE LINE-(XX,2%C-YY),4
NEXT

NEXT

*QHENKAN

X=A(1)%X2+B(1)%Y2+C(1)%Z2

Y=A(2)%X2+B(2)%Y2+C(2)*Z2

Z=A(3)%xX2+B(3)*xY2+C(3)%*Z2

RETURN

*QQHENKAN

12=2%12

X2=X2+D(1)

Y2=Y2+D(2)

12=72+D(3)

RETURN

wiz, mhim % < REF%Z 2 /R 9,
1) EEHOREIT OB A

[B1] 3 *+2y*+322—dzy—4yz—10=0 (11
1 -2 0
A=|-2 2 =2
0 -2 3

DEAEEIE, A=2,4=5,4==1Tdh, ZNLITNTIHEMNEE~NT b vid, L='(2/3, —1/3,

F4

S

AN

T =

\“9"‘0:.,.
NS

>
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—2/3), L,="—=1/3,2/3, —=2/3), 1,="(2/3,2/3,1/3) &%, LNEDNI b BELSY L
ETOHBEERCHETAIERER (X,Y,Z) £45L, X (1) i,

2X*4+5Y*—2*=10

Tebb,
X Y A
U 12
e h, —~ENMBOEERE TH 5,
X245, BIZDEBEDIS2ThHbD,
2) BEEO R & ETRE 2T 8BS

4 +y*+22°-2yz—2z2x—2x+2y—18z2+14=0 (13)
1 0 -1
A= 0 1 -1
-1 -1 2

OEAMIE, h=1, =3, =0 Tdbh, ZhsHETIHMEG~Y Fvid, L="(1/2,
— 112, 0), L="(1/V6, 1/J6, =2/J6), L="(1/J3, LIV3, 1}y3) &7 %, TR EDNY bk
ARZ MV ETHFBERCETAEER (X, Y, Z) &T5E, £33

X +3Y—-2/2X+6/6Y—6/3Z+14=0 (14)

LB, FCT, FLUVESD (V2, =6, — 13 ) &5 215 CFBEL, 2ORERICETS

VA
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EER (X, Y, Z) E3iud, (14) i,
X72+3Y’*=6/3 Z’

TRbb,
, XI 2 YI 2

T3 203

Ty, BRBMEOEERTS .
B335, Bl4DFEDIS5 7 ThbB,

(15)

§6 ¥bb(C

FEOERTORALWVIL, BHDA 4 —CThb, T4bL, ZREXDOEBRIE - TRD 125
BERERDS, TOBERZZERELIIIDTHEENI L ERPERTERLIRUTANILETHS,
21, —BROZKMAZPIEERCETELIAEITTERDLLEWVT, 572U TAI, TDT L,
ZHRFEROBROBEOB IR LD EDER S,

S
1) MAES: 430k 3 kihEmofix )y, REEHEHE 19-2, 1984
2) LIATRE - ERXK B RAR, KERE
3) FNEEEE : HMERMAR, FRERAFHRS

(FRF604F10 815 A%A)
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Ny a v TR R HE L

(—RE) 7 ] bl

H

Drawing The Solid Figure by Personal Computer

Michie KOYAMA

Several methods of drawing solid figures are known. Here we have drawn the solid figure on
the display, in terms of the wire-frame, by using the method of the hiding-line. This program is
divided into a calculating part and a drawing part.

§1 FAME

VEAREH K BERWEODBAINT VS, §EIZ VA ¥y —7 v —2a%2 5T, RBRUEZTR
S TR B #O T, CHIRREE, BRLEBOFERR 12, 3 0. — 2 WEB T8 - 1258 T,
CNOBEGZR I 2 EHOCTHU AN 2 #E» R T oS a2Z 11, B f(x,y,2)=0 TX
banzMiEmOKEI%2BEL, thi, B, REONERIEELE, BRICEKD INZHEDIT
EKEDAKXITF 1 RTUA EREONDBRFIC U, X, SV arTidar,—2 LB, FER
BV 5, O, FERDEREZH»RIWPTIITT e V5 23 BATH Y, FFEMI
70y E—F 4 20T TRETRAEFET LT,

ZTTERY b TRUEIE ( ERNEE ) ~OZRXIFREREOERREBA 2 HL, FENKE
BB PmEE - NESELOMRNEBR 2 - 72 X, BRBROUEBRFERKOERICHE
DTS 5126

§ 2 NEOMEAEERENHSERRESE, #EREEAOKER
z=f(x,y) TEDOINZEOEIZEH %

ToSTSET,, YoSYSY, 2022=2,

O, sEWAHRKRSE y 8BhE%Y My, My C3EIT2, % Mx T30 5B TR2 BT
B, y® My 33 T8E2 y BRTFEIES. (To, Yo, 20)— (T4, Yur 2) DOEAFETXE 5 i
#hfEm 2 (0,0, 0)— (Xw, Yo, Zo) OEAECHAXIBENLIZ D ERAEPSRTIREGE2E LD,
CDEAFHZH 1 ORICEET %,

ghif EOMAOBBEE (x, v 2) LNEEE (X, Y, Z) ORMICRROESBERLMD
AYACH
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X=(x—x) + Xw/(Za— o)
Y=(y—yo) . Yw/(yu—yo)
Z=(2—20) « Zw/ (2.~ 20)

BEAK, EE, SRR T2 —4 2N 20KkicEDT L,

o=(c+L)tan B

(DT a<0,8>0,7<0)

o | K—
1) 1 |
el
x, i ;
¥ | I !
PUX, Y, ~ P vy
/‘\ : PraT
&, \' o Ml ol
M \ z




ANz S0 3 LTI 2 < 21

. D—Xpsin a (—m/2=a<0)
)] O=a<n/2)

BENEIBEFEOEB—BAVCEGEOBLEA E 2BANTHBLEOR Q2 7=0&9%, V,
2e=0, BEH) AL S5 LE~NAIREDE, AP (XY, Z) DBEE~DOERNEE (& 79) 12

§ =(Xcosa—Ysmha+o) - L/(Xsina+Y cosatr+L)
7 =(H+z) - L/(Xsna+Ycosa+rt+L)—L-tanry

A, fHU, H=(L+D)tany Th %,
iz h»PENEERET, SENEmI E»S5UER 20 128, &2 BiRkA &R/ A%
ZENTHESCERKR Q 2HMCET B, COESHI 13

H+ZW )

1
_— -1 +

7= (tan LD+ | Xysinal+|Yycosal

TEDbIND, V) 2 u=0¢95%L, 5P OBRNEE (&, 7) & BEMEE (4, v) DBERKIL

v =7 cos g/cos(p—10)
u=€(L—vsind)/L

¢2%%, fBU, p=tan{(Ltanr+79)/L)} Th 3,

RA%
E - — P,
—_— n
= ~ P
- —_— .
1 1 T e — .
I IS P
I i
I ! i
I I < 1 RALW
[ i : AT
5 | $ 7 1 \\\
1 . | .
t { ‘l ~
| 1 .o\
I R -
| i [ PulXs, Yy, 0) ,
Y i ] ¢ RAD
|
| Pl,n+D) |
] 0 P.
|
Pli,n)
I pm
Pim+1,7) > X
J Pa
Py @
AL
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§3 RemRE

z2=f(z,y) TROINZHADOEZR TR TOEIIHOEHRN 2 f -> TEGEREE I FIRNEE
KEBL, BEHCANTE <, flAE, A P(2,7,2) PRAZLERALODIBROELT S, K3
ORZENS AP LERNBSUIE Py 2RHEARLEBEBTREDKRE Py, Py, Py, - s P,

FNH 0BR[N (HEX) BER (4, v1), (4, v2), (us, v3), -+ s (e, 1) & T3, A P, P;,
Py, e , Po ORIFEREE (X4, YVi, 0) 2RO B 1- 0105 T, REEECEE PuS OEE Ty 2k
~3%&,

Tx=(Lcosa—¢ sin a)/{£ cos a+ Lsn a)

BT, E#R PuS OFBRRE Py DBER (X5, Yu, 0) £ THE
Y=Tx(X—Xu)+Yx

LB, U+ 1)EBD r BMFREIHNEOKE I (Xw), THE (Mx) BIEELTHE05
X=(Xy/Mx)i

TEDLIN, D i RIAREATER PuS OXHDY BEEVRD 1D, TOR, < —adDifid,
C+DBEL»S { DEi% 1 THOHEL, 0=2—aDRIZ I DEZ1TORUTH Py 5 S KEIITT
RED v DERAELUTITL . CO,0<—a D { 13 My Z8A B E13 5 ,0=—a D, it
0 XH/PILBBT LNV, N, NEEBETIARLEDLLZLEVOTosY=sYy OBATITL S,
LED v DERBLEARIIILETA U Ve OEPS—KHAHAK I >TRDB, HAEN B
Ty RR P 3R P, n) &P, nt]) D v OEZESD 5 HA, Y OIELSHAITRD 50 %,
R LT, yBFEHEEL PaS LOXHED 0, DEIRD 62, DB, —~a—n/2<0=1/2 —a Dk}
i G+ DEE»S jOEEZ 1 T2RL, ZOMDBAIIE; OFEE 1 TOHUTIT . ZOKITL
TERDIZ 0, 135 P D v OfF (vy) & HEL,

(i) ve<v:, DRI TH»LEAD.

(D) t<vg<v, DEERE AU,

(1) w<vyDEBRXE»LRA S,
D8O, /8T x—% Sy RICANTHE L, () DR > TeFE, EZRAYBH->TEZELT
MPRERALCEYET S,

§ 4 TRAYSLOFEN
TusS LARTERERDADIAT b5,
(1) #—%%{E%,
Q2 F—42%75740CLE 9,
B F—%%7 74 bFEHAL,
@ HFEz#H<,
T, TNLOFALLMAELIZVIER. (1) 2ELE
(1) HRREHL (2) #MEREH,
PEERIZEDN, £55 TRZH#L PESR.
41 F—9%3
HEATAMAOBBENDO 7 r A v b X4 T 0T SART—UT %, BEOFOEREEA
TZ2DOEMERILVCEEHDD, X, avE2—2DBAREOLWIHEEREEALT—DDTus>
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LBEDIERVY, SV CDHFF/IEAE) —DPIVIY, BrOBRKBL THELTYw -
TEHEEPT YT LDOPIREAR, 24 TFu TS5 L0BIANS, BRABOERIEA v 7o FXTH
EHEZEC, X, BAOBROHBHRDOIDITTESTZHIT THL,

X, Y, Z#D () EB (24, Yo 2) (D) TR (20, 0, 20) (i) HEOKRXI L ULTEEKROKA X
3 (Xw,Yw, Zw) (V)BEAKE (@, B, 7) () EKE(L D) ) EER VL DT 25 (My,
My, Mz) 24 75 bT 5,

(Mx+1)e (My+1) (M +1)EOKBFAROEREENOH S IERKEE (£, 7)%, FRNDB
BREFRXEE (4, v) 258 T2, O 9, v » SENCANIIBRLEBOGEIR LD, RAZPRA
KL DERPB, 74 ATV A LHM 1 OBEERBESEBORXIZHTIIHDIR, X, F42
T4 EDH (20, 195) 2IR&EE L, AHENC ¢ Bi( wdh), LA yE (v#h) 2 & B8R

Rx(i,j, k)=6-31+20
Ry(i, 7, k)=—7-14+195

EUTo TCORED Reli, 7, k), Re (6,7, -) DIEIZ F o M REDT T &b S/NSE U T O EIZES
KThb, »E) —THOIHERMEE UTEHR L. X, Ry, 7, OEIRKE 5 b2
BFEDEZ &3 & HRBFUBIT L > THIIERIRAIHERE, RALVERICEADHES
B ANTE L« COBRIBENEDY TNV —F L OFRTIEE O2RDITH 5, — OB
BRIERABPRALOHPD2OTIV, LI L, ZMBEKKROTIZ 1 D2DBTFAI 220 2z DIE
PELAETIOT—BRABETELV, COHE, LOWPE TORBPTCHITHET S, TORRIRL
TRTFEOBRIZTXTHETE, BRABTOFERENBOINS, LN LDBERIZ=RITRFIR LT
ANTHL, UL, ZMERTEVESIIR M =0 RILZDTEBRRIIZRITARIIIRE %,
WLF 4 27V 14 EieNE2ELSS, STEUKRTFHOBEYS z BT, y BRFEKB-TRAS
BRRXDOWTOARMEATITL . TOF, BEDAS 2O0KFHRE P, Q T3¢,

(i) P& QOHIRAS, (D P & @ BHITRB AL,
(D PHBRATQMRALL, W PHRAZVWTQRMBRASD,

DAODEEHBELSND, (D, (V) DEARI-DHEZERET LKLY, RAZFHERALVEOD
BOERPRDB. NI TRIZBLDF o5 L TRHEIRLBOMNEHIOTVSDS, v ay
TRFABEREMS»»Z1OHECRPHENTREIDRRETH v, CDIZH R R DEES b AL
RANTHL BEND B, 2 BTFREZELLDOBHRE y BFEL2ELDOBHIZIENFh (My
+1)e (My+1)e (M +1)EDOEFIZERK L, THiT
(a) ()& (D) DBAWIZE R BFEELLLO T—EME00%
(0 (D DBARIZA R DEDER, (V) ODHEITE R DADEE
ALz, TO3HORIZHETS L, MER2#I2DDF— 205K,
42 F—9ETrALICLEDS
TERAEZRHEPRIZVEIRIBIE- LT — 2 %27 1 AV RBIAATEL ¢RI THD, X, Zfh
BXOBEE, EWE FTRIKFITHET S, DERISEZ L 05 L HHOFRME 2 —HEIIKA
NAHiTRAE) -FRETHS (PC8801Tid), LDy, LHDFHEM, THROFEMELLI%
7 74 VRANTHEOT EBORE L2 T2K TCTFHROES 25t A AA THLEZHER & 510,
Ty AN, 7 A NVEBRHDQ) 2ELRES Ty VDEHARHETHKS, 4 Fa 54T
i3, 41D ()~ LHEEIEIRADDIRERLE > TVED, 74 27 KBXAATOEAEIZEEIR,
FARMCE->TRLZDTING R —CTE70 7T ARMATEL LRV,
4.3 F—9%7 s A LDDHESAD
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FT—2%T7 ;AN ORALDOKE RO RIZNT, —E7 > 1 VONBPR2ETISCDH™I TS,
2)E@)DTuTFLEA T o bETFTI T 5 bDENIZIT, BADF—2 3L TV
L7 5280,

4.4 BEEER]

BCSIDOFROHEMIIRADT 4+ 2714 LD (20, 195) T E->Thb, L, BEAONE, BE
REBELAFCI > TRERD S EAHUTL BBEABEL 5, LONY, —n/2=a=—8 ORI
~FR% (Rx(i, 7, k) —Rx(0,0,0), | Rr(i, 7, k)|), —B<a DEHI (Rx(i, 7, k)— Rx(0, My, 0),
[Re(i,7,R)1) EUTF 4 2T LA LD S AHIROBITERL THL .

§5 NMEROKEH

z=(Ao/yR)sin (R/A—1t|T)

TEDIND 2ODFEDOTH2IERTED T, COHIZ R=0 T |z|—>o00 &5 505, T 5DHH
BIZHEELIDDIIR=0 DEFEDBEBEHL, NI VIAADBEET HHELENTESREL NS,
CORBREE, R=023UBROERPHRDZHESH 505, S0IE R=0 O,

z2=Ao sin (R/A—¢/T)

EUTEHELN, A4 070858 —-2CT370 85 A UTORIKS,

1 ‘ N oA TN

112 INFUT “"202°7 (A" 3 A®

113 INFUT "n#a% (HACHO) " ; HACHO
114 INPUT Yo (T 5 T

115 INFUT "avo% (ISOSA)" ; ISOSA
116 INFUT "za%% (SYUKD)" 3 SYUKI
150 LFRINT CHR#(31) ;CHRE(16+2) 3 "wu7eon  » AD="Ad
151 ;CHRE (16+2) 3 "nFaw" o HACHD=" HACHC
152 SCHRE (16+2) 5 "ziput @ T=" T
153 iCHRE (16+2) 3 "avmge o ISCSA=" 1S0SA
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A Study of Color Temperature of Tungsten Halogen Lamps by Dimming

Kazuhiko HARADA

Tungsten halogen lamps have some good points; they have a less capacity by 1/200, two times
longer life and better efficiency, compared with general incandescent lamps. They, therefore,
are used in various ways, for projectors etc. We studied the change of color temperature in the
case of dimming these lamps and the following results were obtained:

1) Color temperature changes in proportion to voltage.

2) Color temperature falls about 400K within the limits of dimming actually used.

3) When we use a filter to correct color temperature, it can take a rated value by changing
the interval between the lamp and the filter.
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A Simplified Logic Simulator

Sinji WATAI

This paper describes a simplified logic simulator as an educational tool for teaching electronic
circuits. It is written in FOTRAN77 and can be run on a 16 bit personal computer.
The features of this simulator are:

(1) Logic device level simulation;
(2) Timing simulation considering the propagation delay time of devices;

(3) Variable time increment of simulation at Ins step;
(4) Variable sampling time of simulation output.
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Electron Energy Distribution Function (calculation 3)

Tsutomu YAMAZAKI

Electron energy distribution function is calculated from the Boltzmann transport equation in-
cluding elastic, electronic excitation and ionization collisions to determine the characteristics of
the field strength vs. discharge current in argon positive column of glow discharge.

Direct and stepwise processes are also taken into account.

The range of discharge parameters is as follows: gas pressure 20~800 Pa, discharge current
0.1~20 mA, and the tube diameter 2.6 cm.

The self-consistent set of the collision cross sections is determined first. And the electron densi-
ty and the population density of metastable levels are derived by solving the rate equations for
four levels model. The results are qualitatively in good agreement with the experimental data:
the electron transport coefficents and discharge characteristics.
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On the Effect of the Rainfall, Topographical and Engineering Properties of Soils in
Slope Failure Disasters at Kure-City (Report2)

Kenzo HOSHI
Yoshiharu ISHII

This paper firstly deals with the influence of rainfall on the natural slope failure from the same
approach as in the previous paper, on the basis of data about natural slope failures in Kure-City
between 1970 and 1985.

Secondly, by observing the relationship changing between water content in the natural slope
and the rainfall, we have discussed its influence on the occurrence of slope failures.

The results of the above study and observation will show that the relationship between the
antecedent precipitation index and 24-hour rainfall tends to be somewhat different due to the oc-
cutrrence day of the slope failure and non-occurrence day. (Fig. 4)

When the degree of saturation approaches 100% natural water content of the surface soil will
not increase any longer and will become invariable, notwithstanding much rain. Most slope
failures seem to have the tendency to occur under such condifions.
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Schubtraglastversuche der Stahibetonbalken mit Rechteck-
querschnitt bei Lingszugkraft

von

Syuji NAKANO*
Takahiro TAMURA**
Tsunemi SHIGEMATSU**
Takashi HARA**

The reinforced concrete structure is subjected to the longitudinal tensile force due to
the shrinking of the concrete, when the both ends of this structure are restrained.
There are very few reports about the shearing behavior of that structure. This paper
presents the results of the investigations on the shearing strength of the beam during
the results of fundamental experiments considering the effect of the outbreak of the
longitudinal tensile strength.

1.Einleitung

Seit langem war die Frage noch offen, wie es um die Schubtragfihigkeit von Stahlbetonbalken
und —platten steht, wenn sie durch Zwanf infolge Temperaturriickgangs und Schwindens oder
durch Lasten der Lingszug erhalten und dadurch reifen. Besonders in den meist
statischunbestemmten Stahlbetontragwerken des Hochbaus treten neben der planmifigen
Beanspruchung infolge stindiger Last und Verkehrslast in aller Regel auch noch unplanmifige,
lastumabhingige Beanspruchungen infolge von Zwangs auf. Die Zwinge entstehen durch die
Behinderung der freien Temperatur-und Schwinddehnungen. Man muf8 daher vermuten, daf
solche Lingszuge von den Einfliissen der Temperatur- und Schwinddehnungen die Schub-
tragfihigkeit vermindert. Jedoch ist das Schubtragverhalten der Stahlbetonbalken und -platten
bei Einfluf der Zwangbeanspruchung (Lingszugkraft) ist nur wenig bekannt.

In dem vorliegenden Bericht wird das Schubtragverhalten von Stahlbetonbalken bei Einfluf
der Lingszug experimentell untersucht.

In Versuchsdurchfithrung werden die Schubversuche an Einfeldtrigern mit Rechteck-
querschnitt berichtet. Die Einflusse von Grofe der Lingszugkraft und des
Schubdeckungsgrades werden untersucht. Ferner wird die Neigung des Rifes durch Schubver-
suche der verschiedenen Lingszugkrifte beanspruchte Balken untersucht.

2. Schubversuche
2-1. Versuchskérper

Die siebenundzwanzig Versuchskérper waren auf Balken mit Rechteckquerschnitt. dur-
chgefiihrt, deren Parameter in Tabelle 1 gezeigt sind. In Bild 1 zeigt der Querschnitt der Ver-
suchsbalken (180cm lang, 10cm breit und 20cm dick) und ihren Abmessungen ist gleich. Die
hauptséchliche Langsbiegebewerung war bei allen Versuchsbalken gleich. In allen Féllen bes-
tand die Lingsbewehrung aus 5 Stiaben (2 Stibe in Druckseite und 3 stibe in Zugseite) D13,
Betonformstahl (SD24), die gerade bis zum Balkenende duruchgegangen werden. Als Schub-
bewehrung werden geschlossene Biigel $6mm im Abstand von 10cm und 15c¢m beziehungsweise
angeordnet. In Bild 2 ist die Anordnung der Bewehrung gezeigt. Die Abmessungen und
Festigkeiteseigenschaften der verwandten Stabes sind in Tabelle 1 dargestellt.

* Kure Technical college

** Tokuyama Technical college
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Bild 2. Anordnungen der Bewehrungen

Die Balken wurde nacheinander in einer Holzschalung aus 12mm dicken kunststoffbeschichteten
Sperrholzplatten betoniert. Der Beton wurde in einem 60 1 Zwangsmischer hergestellt und mit
Tauchriittlern verdichtet. Die Balken wurde nach einem Tag ausgeschalt und die folgenden 7
Tage unter feuchten Tiichern gelagert. Hiernach lagen sich sie bis zum Versuch in einem Raum.
Fur jeden Balken wurden 9 Zylindern mit 10/20cm zur Bestimmung der Zylinderdruckfestigkeit
hergstellt. Drei zylindern davon wurden an verschiedenen Tagen wihrend der Erhirtungs zeit
geprift. Die Zylinderdruckfestigkeit o. wurde an 3 Zylindern 10/20cm ermittelt. Die
Festigkeitwerte sind in Tabelle 1 angegeben. Es wurde die Betongiite o, =300kgf/cm?
angestrebt. Die Zusammensetzung des Frischbetons ist in Tabelle 2 aufgefiihrt.
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Tabelle 1. Parameter und Versagensarten

M) (D@ @G| & | )] %) ((10)
(cm) | (kg) (em9) | () | kef/cm? (kg)
SA-1|10.0| 4000 2.78| 219 | 4865 | 68 | 139.7 7200 D
SB-1110.0; 2000 2.78| 219 | 4750 | 49 83.7 7860 D
SC-110.0 0] 2.78) 219 | 4872 | 42 96.6 8040 D
SA-2 | 10.0| 4000 2.50| 326 | 4705 | 51 77.7 9760 D
SB-2110.0] 2000 2.50| 326 | 4724 | 40 90.0 9680 D
SC-2 | 16.0 0 2.50 326 4798 | 34 162.5 10660 YA
SA-3 | 10.0| 4000 2.22| 386 | 4077 | 54 148.3 11000 D
SB-3 | 16.0]| 2000 2.22| 386 | 3895 | 43 62 2 10040 D
SC-3]10.0 0| 2.22| 386 | 3914 30 162.9 12600 D
TA-1 | 15.0) 4000] Z.78| 261 3871 | 48 87.9 7820 f
TB-t| (5.0 2000 2.78| 261 | 4038 | 37 119. 4 7410 /.
TC-11}15.9 0| 2.78| 261 | 4010 | 34 168.0 7400 Z
TA-2 | 15.0( 4000; 2.50; 261 | 403¢ | 52 | 118.7 7400 D
TB-2 | 15.0| 2000| 2.50| 26! 3914 | 50 54.5 8610 Y4
TC-2 | 15.0 0| 2. 50] 261 | 4006 | 35 143.8 8200 Z
TA-3 | 15.0| 4000; 2.22| 320 | S104 | 52 100.8 8610 D
TB-3 | 15 9| 2000 2.22| 320 | 4583 | 41 154.2 11000 Z
TC-3 | 18.0 0} 2.22) 320 | 4607 | 40 71.2 9000 V4
UA-1 — | 4000 2.78| 320 | 4772 | 52 58.0 4360 Z
UB-1 — | 2000; 2.78( 320 | 4712 | 45 53.0 5000 Z
uc-1 - 0| 2.78) 320 | 4327 38 72.5 5200 Z
UA-2 —| 40000 7 50| 34: 3933 50 78 ¢ 6000 D
UB-2 — | 2000f 2.5G| 342 | 4298 | 40 33.4 6400 Z
UC-2 - 0| 2.50| 342 | 4440 49 87.8 7600 Z
DR-3 — ! 4000) 2.22| 342 | 4350 | 52 59.8 5620 D
UB-3 —| 26007 2 7| 347 447G | 43 113.8 7840 Z
UC-3 - 0] 2.22| 342 | 4532 38 135.2 8040 Z

(1) Versuchskorper

(2) Abstand der Bugel
(3) Langszugkraft

4) asd

(5) Betondruckfestigkeit
(6) Tragheitsmoment

(7) Rissewinkel

(8) Hauptspannung

(9) Bruchlast

(10) D :Schubdrucksbruch

Z :Schubzugsbruch

63
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Tabelle 2. Zusammensetzung des Frischbetons

Zemment 370kg/m?
Wasser 185kg/m’
Betonzugschlag 1788kg/m?
Wasserzementwert 0.5
SetzmaB 8 cm
Betonfestigkeit 300kg/cm?

2 - 2. Versuchsdurchfithrung
Fir Untersuchung der Schubtragfahigkeit wurden drei verschiedene Langszugkrifte (Okg,
2000kg, 4000kg) und drei verschiedene Schub-Linge-Verhiltnis(a/d) berticksichtigt. Die Balken
wurden in einer 200t-Druckpriifpresse auf einem 3.0m langen schweren Stahltrager geprift. Der
- Stahltriger lagerte auf dem unteren Druckteller der Priifpresse auf. Die Versuchseinrichtung ist
in den Bildern 3 und Bilden 4 gezeigt. Die horizontale Zugkraft wurde druch eine Oldruckpresse
(30t) aufgebracht, die sich gegen einen auf dem Stahltriger montierten Widerlagerbock abstiitz-
te. Die Balken wurden mit zwei Einzellasten P/2, die drei verschiedene Abstinde (a=40cm,
45cm und 50cm) von den Auflagern endfernt waren, belastet.

B ===3 CF=== A E

Bild 3. Schubversuche

Bild 4. Versuchseinrichtung
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Die Dehnungen der Lings-und Biigeldehnungen wurden mit Dehnungsmesser gemessen.
Horizontale und vertikale Durchbiegen wurden durch 6 Mefuhren mit 1/100mm Teilung
gemessen. In den ganzen Balken wurden die Messungen der Risse durchgefiihrt. Bei jeder
Laststufe wurden alle Messungen durch ein BASIC—Programm aufbereitet und gespeichert.

3. Versuchsergebnisse

Schubbruchlasten und -arten bei 27 Versuchsbalken sind in Tabelle 1 angegeben Alle Ver-
suchsmodelle versagten durch der Schub infolge Fliefens der Schubbewehrung oder des Betons
D und Z in Tabelle 1 bedeuten Schubdruckbruch und Schubzugbruch beziehungsweise.

-~

Bruchlast(t)

N:Ldngszugkrafte

p:Schubbewehrungs-
abstande

. . 2.18
.22 2.9 a/d

~
vt p=10cm o
wn
= 15cm  x
=
8
s © a
o
[}
a/d=2.22—
2.50---
2.78 —
‘D 2 {
Langszugkraft(t)

Bild 6. Langszugkrifte-Schubtraglasten-Diagramm
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In Bild 5 und 6 sind die Schubbruchlasten fiir verschiedene a/d-werte, Liangskrifte und Scub-
bewehrungsabstdnde angegeben. Die Versuchsergebnisse nach Tabelle 1 entspricht mit den Ver-
suchsmodellen U ohne Beriicksichtigung der Schubbewehrung den Erwartungen, da die Schub-
tragfihigkeit bei dem Einfluf des Lingszug verminderte. Vergleicht man die Schubbruchlasten
bei dem EinfluR der Schubbewehrung zeigt sich, daf die Modell S mit dichten Schub-
bewehrungsabstand den EinfluR des Lingszug stark becommt. Je grofer der a/d-wert in
Vergleich mit drei verschiedenen a/d-Werte ist, desto Kleiner ist die Schubtragfahigkeit der Ver-
~suchskorper von dem Einfluf der Biegung.

Bild 7 zeigt die Entwicklung des Riflbildes an Versuchsbalken TA-2, TB-2, TC-2. Mit
Zunahme der Vertikallast bildeten sich Biege-bzw. Schubrisse. In Tabelle 1 sind die Neigungen
der Risses, bei Schubbruch dargestellt. Bei Versuchskorper ohne Lingszugkraft betrugen die
Neigungen der Risse rd.30° bis 49°. Bei der Beriicksichtigung der Langszug, die alle zahlreiche
Trennrisse aufwiesen, bildete sich das Schragrifibild unbeeinfluft durch die VorriRbildung aus.
Im Vergleich mit denVersuchsbalken TC-2, TB-2, und TA-2 in Bild 7 148 tsich die Neigung der
Schrigrifl von der Grofe der Langszugkraft beeinfulssen.

Die Versagensarten (D und Z) der Schubbruch werden infolge von der GroRe der Neigung der
Schrigrisse, d.h. infolge von der Grofle der Langszugkraft, bestimmt. Der Schubdrucksbruch
(D) entsteht von dem Bruch des Beton in Druckseite, da man das Verhalten des Balken als
Biegebruch infolge von der grofen Neigung der Shrigrisse (Bild7a) betrachtet. Schubzugbruch
(Z) entsteht infolge von Bindemittelsbruch zwischen der Lingsbewehrung und dem Beton.

Last (t) Last (t)
0.0 0.0
30 — s

I S W A

NN B TR
R BV o o
(A Lo DN L o
AR NN I A N
(A4 a1 IO At

Bild7-a Bild7-b

b~
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Last (t)
0.0
§.5
!
5.0
/S 1 \
6.0

PIARTE A

A7

A NN

Bild7-c

7-a

Langszugkraft 4.0(t)
a/b 2.5
Abstand des Biigel 15cm
7-b

Liangszugkrédft 2.0(t)
a/b 2.5
Abstand des Biligel 15cm
7-c

Lingszugkraft 0 (t)
a/b 2.5

Abstand des Bligel 15cm

Bild 7. Schrigrissebilder

In Bild 8 ist eine typische Last-Dehnungs-Kurve dargestellt (SB-2). Die Schubbewehrungen
der allen Versuchsmodelle erreichten den plastischen Zustand. Die Gréfe der Dehnung des
héchstbeanspruchten Biigels durch die Liangszugkraft betrugen maximal etwa 400 x 106, Jedoch
ist der Einfluf der Lingszugkraft fiir die maximale Beanspruchung der Biigel unter kritischer
Last gering. Die Biigelspannungen liegen zwar etwas héher, der Unterschied ist jedoch fiir die
Bemessung vernachlissigbar.

10
!
)
0 o
3
Beton
r o Langsbewehrung
L a Blgel
L Lyl
i RETINYN
-2000 0 2000 Dehnung

Bild 8. Lasten-Dehnungen-Diagramm

(x107%)
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Bild 9 zeigt die Durchbiegungen der Versuchsmodelle TA-3, TB-3 und TC-3 ohne die Schub-
bewehrungen in Feldmitte in abhinginkeit von der Last. Die geringer Druchbiegungsanteil in-
folge die Lingszugkraft ist nicht enthalten. Druch die Lingskraft tritt ein Verlust an
Biegesteifigkeit ein. Daher zeigt die Druchbiegung ein sehr schnelles Wachstum von dem Punkt
der Biegerif.

In Bild 10 sind die Druchbiegungen der Versuchsbalken SA-1, SB-1 und SC-1 mit den Schub-
bewerungen in Feldmitte in abhingigkeit von der Last. Ein Vergleich von Bild 9 und Bild 10
zeigt dhnliche Tendenzen wie oben angefiihrt. Trotzdem zeigt die Durchbiegung bei Ver-
suchsmodelle mit Schubbewerung keinen erheblichen Zuwachs, da die Beeinflussung durch den
Effekt der einer Steifigkeit infolge von der Schubbewerung nicht iibersehen werden kann. In
Bild 9 und 10 sind die Versuchsbalken ohne Lingszugkraft also verstindlich.

b &b _
~ ~
e /
g j ’///
~ /
i /
/‘/
i
! 7,7
3 // I
y/ TA-3 ---
2t 4 :
/ } TB-3 —-—
L 4 -
! } TC-3 —
! ,
0 200 400 600 300

Durchbiegen(1/100mm)

Bild 9. Duchbiegungen in Balkenmitte ohne Biigel

Last (t)

1 1

1 i
0 200 100 500 800
Durchbiegen(1/100mm)

Bild 10. Durchbiegung in Balkenmitte mit Biigel
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Als Ergebnisse der obigen Versuchsergebnisse kommen wir zu folgenden Schluffolgerungen:
a) Unter dem Balken mit Lingszugkraft Schubtragfihigkeit vermindert.
b) Bei der hohen a/d-Werte ist der Einfluf der Langszugkraft auf das Sinken der Schub-
tragfdhigkeit von Stahlbetonbalken infolge von der Biegung klein.
c) Infolge von dem Einfuluf der Lidngszugkraft entsteht die steile Neigung der Schrigrisse.
d) Bei der hohen Langszugkraft entsteht Schubdruckbruch infolge von dem Einfluf der steiler
Neigung der Schrigrisse.

1. Zusammenfassung

Es wurden 27 Schubtraglastversuche an verschiedenen Parameter durchgefiihrt. Durch
Vergleich zwischen den Balken mit Lingszugkraft und ohne Ldngszugkraft wurden die
Einflisse der Schubtraglasten untersucht. Bei verschiedene a/d-Werte wurde das Shinken der
Schubtragfihigkeit von Langszugkraft durch den Einfluf der Biegung untersucht. Dann wurden
die Neigung der Schrigrisse bei Langszugkraft studiert. Ferner wurden die Schubversogenarten
infolge von der Neigung der Schrigrisse experimental ermittelt. Es war mdglich den Einfluf der
Zwangbeanspruchng durch die Behinderung der freien Temperature-und Schwinddehnungen
wirklichkeitesnah in der Bemessung fiir Schubtraglastversuche zu erfassen.
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The Japanese Translation and Annotation of Chung-qiu Zheng-yi (#fk1E#) Part 10

Hiroji MASUMOTO

This paper is part10 of the Japanese translation and annotation of Chung-qiu Zheng-yi( HFIKIEEK) .
Part10 cotains the 12th, 13th, 14th, 15th, 16th, 17th, and 18th year of duke Huan(f843) .

() +imil 4y #7 Mo ® KmHE @Rl -y RE-E () HE YR + )8 S@EKKRELE KR akag”

2 I Dm o s m ¥
() SReR GEXBED LT (1) HHEEG ~ &2
N T B EGUE e OrEk o Xm et (<)
(8] & Dmbb Q@K - E<ERRE O Mz~ [EOEMURROT o RNM< HK
PRSP NED | ¢ B0 e Ty DAoL
() REKE E<EEKK B0 o0 TR 7 KON <UD T

& THE< DO@YHERSEEO KRR LR N°
(%] <myHIE KR Mo Shob DY KNhRONROM - £ - HI7 HY

7



w %

E R

#* N iE E
i i = E
o i i
B o A =
FhR £ f& =]
Cic| 5] b iE

TS
BEE

FORUAR

F21% F25 (1986)
(8B % $B3H)

fRfnelE2H FIR
el & 28 i3

RIXFTEFEFFMRER
TT87 AhFEE2 TH2 - 11

5 (0823) 71 — 9121
72 & H R Bk SC & #

T783 LB TP XF OB
2TH1-21
B £ (082) 218 — 2111




MEMOIRS
OF THE

KURE TECHNICAL COLLEGE

Vol. 21, No.2 (Consecutive No.37)
February, 61st Year of Showa (1986)

How to Systematize a Student-Centered English Learning Class

English As Communication (II)......cccoeiriurmueiarenrisrmncesaenncsseensnences Yoji SHIRAKAWA
A Method of Drawing General Quadratic Surfaces by Micro-Computer

............................................................................................... Shozo OKANAKA
Drawing The Solid Figure by Personal Computer...........ccevvevevnenenns Michie KOYAMA

A Study of Color Temperature of Tungsten Halogen Lamps by Dimming
............................................................................................ Kazuhiko HARADA

A 'Simplified Logic SIMUIBIOF: < i imivinisvebessissryssssssssassrnsissssssisshrossss Sinji WATAI
Electron Energy Distribution Function (calculation 3)................. Tsutomu YAMAZAKI

On the Effect of the Rainfall, Topographical and Engineering Property

of Soils on the Slope Failure Disaster at Kure City (Report 2)................ Kenzo HOSHI
Yoshiharu ISHII

Schubtraglastversuche der Stahlbetonbalken mit Rechteckquerschnitt bei

T 2T | 7] ) DS o R e P L A S R S SRR K Syuji NAKANO
Takahiro TAMURA

Tsunemi SHIGEMATSU

Takashi HARA

The Diagram of the Ancient Chinese Kinship System................... Hiroji MASUMOTO

The Japanese Translation and Annotation of Chung-giu Zheng-yi Part10
............................................................................................ Hiroji MASUMOTO

11

27

31

39

51

61

88

120



