
TSF:���	���
���mm��SF:�����=0m/s2������	
���
���mm��t500:�����=0m/s2����� 500mm�
��
���(s)�α:��������m/s2� 

+"� ����� 
�)�*3%������� �������!
�.0,-��	�$#�1����/�
�2&'(�

 

Ŷŧ� ýñ*1păƏ� Ǉń*2pĊȅ� �|*3pąÃ� ĎĊ*4 

 

�j¢ŋƠƭ4ȧ�ƴ�ƸȢű»PoMjqZEÿǬ/"JȧĮ»t3ĲølJmRqøķ/ȌȒǻǾğ4

?6Ōĺ°ȕĬĪğ2,1JùȠƕŘǟEǒ+),(3ƼœȧĮ»¸Δč3ê¸2�1ĲøȎ��4ŸĂ$

B�ÑEƤ$�ȧSiocamq�� 450mm �s3ǣĺ.4ĲøæğƷč3í¼�ā!1��D�+),:

)ȧȌȒǻǾğ4Į»¸Δč�êð$B/ PJ �4ŸĂ�ÑEƤ$�ȧB �4ŧUgoZŤ2?+JƔ1B�

ÑEƤ"),Ōĺ°ȕ3ĭŜ/1B J joN3©îƶȡŌŤEƘƕíķ/")ȄÚĈ°ŒEǒ+)Ƽœȧ©

îƶȡŌŤ/ĲøȎ��24ƚȍ�Ǥ<@C),�

/<:<P¢Ȣű»PoMjqZȧĲølJmRqøķȧĮ»¸ΔčȧJ joNamqǣȠȧŌĺ°ȕĬĪğ 

 

1. '�*B 
� ǸċȧďƳ°ȅ241Jȧº¡ǉ�É3ŸĂ>PoM

jqZć�3ÎƉ¼3\qT3Ȣ:A2?AȧĘŏ?A

=ƴ�Ȇ3Ă11łǻĒč3Ȣű»PoMjqZ3ȗǗ

�ê¸"J1B,2019 ċ 3 Ň24 JIS A 5308ȥlYHq

fMSZPoMjqZȦ241JȧÖ6Ēč 27ȭ45ȧS

iocamq45ȭ60cm 3PoMjqZ�Ǻ¸!CJ1

B,�3ś1ǊŃ3=/ȧĘŏ?A=ƴ�Ȇ3Ă11Ȣ

ű»PoMjqZȥŋǨĹ.4�ƴ�ƸȢű»PoMj

qZ 1)/Ʃ$Ȧ3Øǰ>ƌƍğ2,1JŘǟ�ǽ<@C

J1B 1),2), 

� �ƴ�ƸȢű»PoMjqZ4ħǷ;Ł2ǵĚ1ǁß

<�ř�ùĽ!CBåÎEÓF.1B�ȧĮ»t3ű»

ğȧȌȒǻǾğ4?6Ōĺ°ȕĬĪğ3Řǟ4¿°.4

11,(�.ŋƠƭ.4ȧĮ»¸Δč�¸D+)�ƴ�

ƸȢű»PoMjqZ3ű»ğƄ3í¼EĲølJmR

qøķ.Ǣ�$B//=2ȧJ joNamqǣȠȥJIS A 

1159ȦEƎ1JĮ»¸Δč�¸D+)PoMjqZ3Ȍ

ȒǻǾğ>Ōĺ°ȕĬĪğ3í¼EùȠƕ2Řǟ")3

.äÔ$B, 

 

2. Aznh$��� Q 
2.1 Aznh 
� UgoZȥCȦ4łǻekZio[UgoZȧƺȡŌ

4ÒůƍăƟȥS1ȦȧĄżƍơƟȥS2ȦEŴÎ�Ǝ"ȧƶ

ȡŌȥGȦ4ăÉƛǆƦƍƞŽơƞEƎ1),Ŵ×µ4ȧ

êƷµÓňȢğǋ AE Ÿŧµȧ÷µ/"J AE µȥŝǌ

ȃçƸƒαŰğµȦȧųŭµȥejGkLloNjPqk

ƸȦE�Ǝ"),:)ǃAŴ'ŧȥWȦ4sŧǿŧE�

Ǝ"), 

2.2 ��� Q$���=cKJ�^ 
� �¡� 2PoMjqZȂ(ǧ)Î/ǮǑ")Į»¸Δč

EƤ$,ŧUgoZŤȥW/CȦ4 40%/ 50%3 2 ƫȟ/

"ȧÁ�ŧȆ/ƶȡŌ�!üƬ4rø/"),ƘŜSi

ocamq�� 350mmȧ450mmȧ500mmȧ550mm /1

B?22Ŵ×µŵ¸Ɔ.ǧĸ"),ǣĺÐ4ȧW/CȧƘ

ŜSiocamq�3ț2x8)=3.�B, 

� Į»¸Δč α(m/s2)4ȧėǹ$BĮ»Ës2¸Δč3Ǟ

ŹžEž aȧbȧc 3 3 ž.ÇAȥc}<��2 ÄƀȦȧ(C 

 

�<�� ��� Q�8+(��J�^�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

���Ɗƈð÷ć÷ȁƋéďǡć÷Ƨ� �÷ƌ�Ù �

���Ɗƈð÷ć÷ȁĶįpÂì�ć÷ � �š�Ù �

����ŕ amqjWM� PoMjqZƠƭĦz�ƠƭÙ� �š�Ù �

�	�Ɗƈð÷ć÷ȁ¬ĶįpÂì�ć÷ � �š�Ù �

W C S1 S2 G
0 0
8 8
15 14
25 22
37 30
0 0
8 8
15 14
25 23
37 30
0 0
8 8
15 14
25 22
37 30
0 0
8 8
15 14
25 23
37 30
0 0
8 8
15 14
25 22
37 29
0 0
8 8
15 14
25 22
37 29
0 0
8 8
15 14
25 22
37 30
0 0
8 8
15 14
25 23
37 29

�
�
�

W/C
(�)

TSF
(mm)

s/a
(��

����kg /m3
� �	�

���
�%)

1.05

40-
450 40 450 47 175 438 474 316 909 1.35

40-
350 40 350 47 175 438 474 316 909

1.43

40-
550 40 550 47 175 438 474 316 909 1.48

40-
500 40 500 47 175 438 474 316 909

346 909

175 350 518 346 909 1.4

1.1

500 50

50-
350 50 350 50 175 350 518

α
(m/s2)

(
�
��)

�m/s2
�

1.5

50-
450 50 450 50 175 350

50-
550 50 550 50 175 350 518 346 909

518 346 909 1.3

50-
500 50

SF
(mm)

362

483

525

559

355

461

513

573

t500
(s)

8.5

5.7

8.9

3.5

-

-

-

-
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a

a

aa

b

c
17.5cm

33cm �
�


�

�
�
�

�
�


�

��1�21

��1�

��1����1�� ��1��

��1��02� ����		�

���� ����

����

����

� �	
���

 

 

 

 

 

� � � � � � � � � � � � � � �2 �>9,&c} 

 

 

 

 

 

������1 �e_O��������������3 �/ 7;0&TZ 

c}<�� cKO&xt 

 

@3ņð�� 8ȧ15ȧ25ȧ37m/s2 3 4 _Vqo21B?

22ǡø"), 

� ŋƠƭ.4Į»¸ΔčEȧ(3ǞŹž 3 žy3ņð�

.�BņðĮ»¸Δč αȥm/s2Ȧ2?+JĨ2,�<�2

4ȧα /ȩž3ĊâĮ»¸Δčȥm/s2Ȧ=�&JǠ$, 

 

3. m[�&p�$8.91<Zf&dZiu 
3.1 m[�&p��

(1) 26;549<��$ /7;049<�� 
� ſĮ»ȥα=0(m/s2)Ȧ.3SiocamqǣȠ4ȧJIS A 

1150:2014 PoMjqZ3SiocamqǣȠļŬ2Ę

+),SiocamqǣȠ4ȧyě�@ĵĀƄ 8 ļ�2

10mmȌȑ.ƘƖAE�")80cm×80cm3Ċős.ǒ1ȧ

sȁ�@`YJĴĕEǒ+),amq3�Š²ø4Ƙǚ

.ǒ1ȧ�Šė2Siocamq� SF EŹø"),1

4ȧŋǣȠ.ę@C) SF 4?6 500mm amq³ȀŁȌ

ȥt500Ȧ4�<�2�$, 

� ſĮ»ȥα=0(m/s2)Ȧ.3 J joNamqǣȠ4ȧJIS A 

1159:2018 PoMjqZ3 J joNamqǣȠļŬ2Ę

+),SiocamqǣȠ/Ïś2 80cm×80cm 3Ċő

s2 J joNEǡǅ"Jǒ+)ȥS<�ÄƀȦ,:)ȧa

mq3Č�A3śöEsȁ�@`YJĴĕ"), 

� ȌȒǻǾğ3Ǣ�4ȧPJ �/ B �2?+Jǒ+) 3�,

PJ �4PoMjqZ3ȉưǻǾǋ·EƤ"ȧ��ā!1

90ȌȒǻǾğ�ǐô/13B,PJ �3Ʊ¯EĐ(1)2Ƥ

$, 

� � � PJ =)h!" +)h!# +)h$" +)h$#
4 −)h%								(1) 

��2ȧPJȫPJ �ȥmmȦȧΔh0ȫJ joNamqǣȠė3

PoMjqZyóȁ3Ȣ!ȥmmȦȧΔhx1�x2�y1�y2ȫJ jo

NamqǣȠė3 J joNî 4 ž3PoMjqZ3Ȣ!

ȥmmȦ.�B, 

� B �4Siocamq� SF Å6 J joNamq� SFj 

 

 

 

 

 

 

�1 / 7;049<��~�S� � �2 / 7;0]�S�

S<�� / 7;0��&p�S ���

�

?AƱ¯"ȧ��ā!190ȌȒǻǾğ�ǐô/13B,

J joNamq�3Ʊ¯24Đ(2)EƎ1ȧB �3Ʊ¯2

4Đ(3)EƎ1), 

� � � SF& =
j" + j#
2 																																																																				(2) 

� � � B = SF − SF&																																																																				(3) 
� ��2ȧSFjȫJ joNamq�ȥmmȦȧj1ȫJ joNa

mqǣȠė3ǣĺ3Č�A�ņð/1BƙĖȥmmȦȧj2ȫ

j1 /ƙ�$BļÑ3ƙĖȥmmȦ.�B,:)ȧBȫB �

ȥmmȦȧSFȫSiocamq�ȥmmȦ.�B, 

(2) Jc26;549<��$Jc / 7;049<�

� 
� ¸ĮSiocamqǣȠ4ȧ70cm×70cm 3¸ĮíĔŞ

4�ȥ�ėȧĮ»Ë/Ʃ$ȦE�Ǝ"Jǣĺ2Į»E¸3

),Į»¸Δč4ȧĮ»Ës 3 ž3Į»¸ΔčEŹø"ȧ

(C@3y3ņð��sǹ3¸Δč/1B?22Po^

qVq.ǧĸ"),Į»Ës24yě�@ĵĀƄ2 8 ļ

�2 10mm Ȍȑ.ƘƖAE�"ȧsȁ�@`YJĴĕ$

B�/.ȧamq3Č�AEǠȊ"),¸ĮSioca

mq� Sf
k/¸Į 400mm ³ȀŁȌ t400

kEȧ¸ĮSioc

amqǣȠ.ę@CBű»ƃğ/"),14ȧSf
k �

700mmEǲ3BåÎ4Į»ËÿǜļÑ.Sf
kEŹø"), 

� ¸Į J joNamqǣȠ4ȧ¸ĮSiocamqǣȠ

/Ïś2ȧc}<�3Į»ËEƎ1Jǒ+),J joN4ȧ

c}<��3 2Ƥ$?22Į»Ës2«¨.ßø"),:

)ȧ¸ĮSiocamqǣȠ/Ïś2ȧsȁ�@`YJ

Ĵĕ$B�/.amq3Č�AEǠȊ"), 

� PoMjqZ�¸Į!CB/UgoZƵö3ȔƢë

�Ǳ�ȧ¸ĮEŠ<B/ªȔ�Ǳ�B/~Ġ!CB,

�Ú3wǣȠ.4ȧªȔEǈĤ2¥C11Į»t3ğ

Ƅ2ƜƘ"J1B)<ȧ¸Į4Pqo3đī�/ÏŁ2

õ<ȧamq��Š$B:.Į»Ev3ƿ�),14ȧ

wǣȠ/=amq3�Š²ø4Ƙǚ.ǒ1+), 

(3) {aB+JJc26;549<��&|�nhG

�HZ 
� ǻĉȧƘǚŌĺ°ȕ²ø4SiocamqǣȠė3ǣ

ĺEƙıǙB�/.²ø$B,"�"ȧ�Ú3¸ĮSi

ocamqǣȠ.4amq��Š$B:.Į»E¸3J�

 

- 1014 -



�� �0 � ��� � ��� �0 �� ��� � �	 
()���

c}<�� m��l�&nhG�xt�

������������
��(�� �h 6-	4�5�  

��
��

���
�
�

��	

�(m/s2)

��
��(s)

��
��

���
�
�

��	

�(m/s2)

��
��(s)

No.1 5 No.19 5
No.2 10 No.20 ��

No.3 �� No.21 5
No.4 5 No.22 10
No.5 10 No.23 ��

No.6 �� No.24 5
No.7 5 No.25 10
No.8 10 No.26 ��

No.9 �� No.27 5
No.10 5 No.28 10
No.11 10 No.29 ��

No.12 �� No.30 5
No.13 5 No.31 10
No.14 10 No.32 ��

No.15 �� No.33 5
No.16 5 No.34 10
No.17 10 No.35 ��

No.18 ��

40-500

0

50-500

0

15
15

37
37

50-550

0

40-550

0

15
15

37
37

�<�� |�G���#z7={a=��

�

�

�

�

�

�

�

�

�

�

������� �� ���	 
�/0����5�� �
 �-���

�

�

�

�

�

�

�

�

4AȧĽć.Ġø!CB 5 ƨ�@ 10 ƨƪč3¸ĮŁ3Ō

ĺ°ȕƄģEǚǤ$B�/4ÜȖ.�+),(�.ŋƠ

ƭ.4ȧ¸Į 5 ƨėȧ10 ƨė�amq�ŠŁ3`YJĴ

ĕ.ę@C)Ƒ¢EƎ1JƘǚŌĺ°ȕ²øEǒ+),�

� �<� 24ŋƠƭ3ƘǚŌĺ°ȕ²ø.Ǝ1)ǣĺ3

Ƒ¢ƓÌȧņðĮ»¸Δč4?6ƻǾŁȌEƤ$, 

� Ƒ¢2?BƘǚŌĺ°ȕ²ø4ȧIoVq]WZEƎ

1JȧPoMjqZĩǓǉ4?6ƠƭǉEÿǬ/")Ǟ

16 Ð3GoOqZǧŔ.ǒ+),��.4ȧ�°ȕ�E

1.0ȧ�°ȕŦÕ�E 0.5ȧ�°ȕ1"�E 0.0 /žķ¼"J

16 Ð3ÎǞžEĊâ¼"JŌĺ°ȕĭŜ/"),�

� ƘǚŌĺ°ȕ²øǣĺ4ȧ¸ĮSiocamq�3ð

�1 40-500ȧ40-550 ǣĺ/ 50-500ȧ50-550 ǣĺ/"),

Äǈ�/"Jȧc}<�2 40-500 ǣĺEņðĮ»¸Δč

α=37m/s2.ǮǑ")åÎ3ƻǾ 5 ƨȧ10 ƨ4?6amq

�ŠŁ3SiocamqƑ¢3ǄāƂEƤ$,�

(4) Jc J 7;049<��`&nhG��� 
� ¸Į 
joNamqǣȠė3Ōĺ°ȕǣȠ4ȧ:%ȧ

¸Į J joNamqǣȠė2 J joN©�/î�ȥS<

��1 ÄƀȦ3ȁ�ţ3PoMjqZǣĺE¦ȆİÇ"(

3ǰȆEǞ+),ş2ȧÍȁ�3PoMjqZǣĺE

5mm 7B1EƎ1JŮŲ"1�@ƶȡŌEİȔ"Jǔ

}Ƅģ/")ėȧƶȡŌ3ǰȆEŨ<ȧ(3ƶȡŌǰȆ

Eÿĝ$Bȁ�3PoMjqZǰȆ.ȏ"JƶȡŌ¶Î

EŨ<),�C@3ƶȡŌ¶Î?A©îƶȡŌŤȥȬJ

joN©3PoMjqZy3ƶȡŌ¶Î(J joNî3

PoMjqZy3ƶȡŌ¶ÎȦEƱ¯"ȧŌĺ°ȕ3Ř

ǟEǒ+),14ȧ©îƶȡŌŤ3��ð�190Ōĺ

°ȕĬĪğ��1�EġÕ$B, 

� ¸Į J joNamqǣȠė3Ōĺ°ȕǣȠ=ƘǚŌĺ

°ȕ²ø/Ï#�¸ĮSiocamq�3ŤǶƕð�1

40-500ȧ40-550 ǣĺ/ 50-500ȧ50-550 ǣĺEÿǬ/"), 

3.2 dZ8.91<Zf&s*i 
� Ĺƅ 5Ȧ.4ƈđs�ǣȠEƎ1)lJmRqøķ3

Źø/SiocamqǣȠƼœ?AȧȎ��/Sioc

amq�3ȍ�4?6ȧæğƷč/ 400mm amq³Ȁ

ŁȌ3ȍ�EŨ<J1B,14ȧĹƅ 5Ȧ24�BSi

ocamq�ȥmmȦ/Ȏ��ȥPaȦ4ĭķȍķ.�+

)�ȧŋƠƭ.4wǉEÿķ¼$B�/2?AȧYqV

EǀĔ¼"(3Ǹ�ƙǀEŨ<),�3ȍ�ES<� 2

Ƥ$,:)ȧĹƅ 5Ȧ3ùȠƼœ?Aę@C) 400mm a

mq³ȀŁȌ/æğƷč3ȍ�4ǀĔȍ�2�AȧS<	

24(3YqV/Ǹ�ƙǀEƤ$, 

� ŋƠƭ.4ȧ¸Į2?+Jí¼")lJmRqøķ=

ſĮ»t.ę@C)S<� 4?6S<	 y2Ƥ$Ǹ�Đ

2?+JĲø.�B/�ø"ȧ̧ ĮSiocamq� Sf
k

�@ĲøȎ�� τy
eEȧ¸Į 400mm ³ȀŁȌ t400

k�@Ĳ

øæğƷč ηeEĲø"), 

 

 

 

 

 

 

 

 

 

4. cK?&dZ8.91<Zf$|�nhG�HZ 
4.1 cKB+JdZ�@C$dZsa�^&WL 
� ņðĮ»¸Δč α /¸ĮSiocamq� Sf

k 3ȍ�

ES<
2Ƥ$,ÏÞ?A α 3êð2�+J Sf
k3ê¸�

ƣǤ.�B,"�"ȧSf
k 3ê¸24Ȝħ*�Ǚ@Cȧα

� 37m/s221B/Sf
k�rø�2ÆŎ$B�ÑEƤ"),

�3��@ȧrǏ2Ľć.Ǝ1BŗƄ^IblqV2? 

 

 

 

 

 

 

 

 

 

S<
� mYcKJ�^$Jc26;549<C&�B 

y = -5.94x + 41.8
R² = 0.96

0
1
2
3
4
5
6
7

6.0 6.2 6.4 6.6 6.8 7.0

�
�
�
�



	
�

���� ��

�������.
����
95% ����

y = 24.43x - 11.22
R² = 0.930

20
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�
�
�
�
)
	
�


��� �	���

��������
	�
�

95% ����

S<�� 49<C$dZ�

� ������@C&�B�

S<	� 
��44 I�l�$�

� �����dZsa�^&�B�

0
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� �
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)	(��
�������

������

40-350
40-450
40-500
40-550

0

100

200

300

400

500

600

700

800

900

0 10 20 30 40


�
�
�


�
�
	
(
)
�
��
�
�
�
�

)	(��
�������

������

50-350
50-450
50-500
50-550

 

- 1015 -



 

 

 

 

 

 

 

 

S<(� mYcKJ�^$dZ�@C&�B 

 

 

 

 

 

 

 

 

S<)� mYcKJ�^$Jc 
��44 I�l�&�B�

 

 

 

 

 

 

 

 

S<� mYcKJ�^$dZsa�^&�B�

 

Bð�1Į»¸Δč�¸D+J= Sf
k 4ð��ê¸"1

1=3/~Ź!CB, 

� S<(4ȧņðĮ»¸Δč α / Sf
kEã2Ũ<)ĲøȎ

�� τy
e3ȍ�EƤ"J1B,ÏÞ?A α 3sĿ//=2

τy
e 4ŸĂ"ȧτy

e 3��rø�2ÆŎ$B�ÑEƤ"),

Ę+Jȧ?Að�1Į»¸Δč�¸D+J=*=37m/s2

3 τy
e3�?Að��í¼"11/~Ź!CB, 

� S<)2ņðĮ»¸Δč α /¸Į 400mm ³ȀŁȌ t400
k

3ȍ�EƤ$,Siocamq�� 450mm �s3ǣĺ

.4ȧα 3êð2�2 t400
k 3í¼�ā!132ÿ"ȧS

iocamq��350mm3ǣĺ.4α3êð2�1 t400
k

�ð��ŸĂ$B�Ñ�Ǚ@C), 

� S<24 α /ĲøæğƷč ηe3ȍ�EƤ$,ƘŜS

iocamq� 350mm ǣĺ4ȧα 3ê¸2?A ηe �ð

��ŸĂ$B,(C�î3ǣĺ.4 ηe 3ŸĂ4ā!1,

:)ȧſĮ»ȥα=0m/s2ȦŁ2ƜƘ$B/ȧW/C40%ǣĺ

3ļ� W/C50%ǣĺ2Ť8J ηe�ð��ȧĮ»t241

J= W/C50%ǣĺ3 ηe ?Aā!�1@11��D�B, 

4.2 {aB+J|�nhG�HZ�oB!7"�

�

�

�

�

�

�

�

�

�

�

�

S<�� 49<��l�$nhG�bq&�B�

 

� ��.4ȧ�ƴ�ƸȢű»PoMjqZ3ĽćEĠø

"ȧ¸Į 5 ƨėȧ10 ƨė4?6amq�ŠŁ3Ōĺ°ȕ

ƄģEsȁ�@Ĵĕ")Ƒ¢2J²ø"), 

� S<� 24ȧÍǣĺ3ņð¸Δčţ3ƘǚŌĺ°ȕƄ

ūEŌĺ°ȕĭŜ3í¼/"J¸ĮŁȌţ2Ƥ$,14ȧ

Þy3ǣĺ®�4ŧUgoZŤ�ƘŜamq��ņðĮ

»¸Δč.ǔ"J1B,ÏÞ?AȧſĮ»ȥα=0m/s2Ȧ3

Ōĺ°ȕĭŜ4 0.1 �t/��amqƻǾė=í¼"1

1�ȧņðĮ»¸Δč α E�v$B/ȧ¸ĮŁȌ2�1

Ōĺ°ȕĭŜ�êð$B�Ñ��B,ƃ2 α � 37ȥm/s2Ȧ

3amq�ŠŁ24�°ȕŦÕȥƹ 0.5Ȧ�ƪč�s21

+J1B, 

� α 3ê¸2?BĲølJmRqøķ3í¼2ƜƘ$B

/ȥS¡(4?6S<ÄƀȦȧĲøæğƷč ηe3í¼2

Ť8JĲøȎ�� τy
e3�t�ƃ2ð�1,")�+Jȧ

α3ê¸2?AŌĺ°ȕĭŜ�êð$BƼœ24 τy
e3�

t3ĕș�ð�1Êǋğ��B,14ȧ�Ú3ùȠ.4ȧ

¸ĮŁȌ 10 ƨ:..�C5ȧα �ð��J=¦J3ǣĺ

.Ōĺ°ȕĭŜ4ƹ 0.3 �t/1+J4AȧƘǚ2?B

Ōĺ°ȕ�9/F0Ǥ<@C11Ƽœ/1+), 

� ŧUgoZŤ W/C 2?BŌĺ°ȕĭŜ3í¼2ƜƘ

$B/ȧW/C �ā!1/Ōĺ°ȕĭŜ� �2Ȣ�1B

�Ñ�;@C),�C4ȧĲøæğƷč ηeȥS¡ÄƀȦ

�@~Ź!CBƼœ/4Ɣ1+J1B,�3ƉƐ/"Jȧ

ŋƠƭ.4Á�ŧȆErø/"J4AȧW/C �ā!1ǣ

ĺ90dqSZȆ�ï�ȧƘǚ.4dqSZȆ3ï1

W/C40%ǣĺ�°ȕ"J1B=3/ǚǤ!CJ1BÊǋ

ğ��B, 

 

5. cKB+J����a&WL�

5.1 cKB+J /7;0���o�0/C$ �C�&WL 
� ſĮ»4?6Į»t3ȌȒǻǾğ4ȧPJ �Å6 B �2

JǢ�Eǒ2,Ĺƅ 3Ȧ.4ȧú©ǣȠ3åÎȧSio

camq�500mm3åÎ3PJ�3ƘŜ�440mm�tȧ
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550mm .�Aȧ600mm ?A=ā!1)<ȧPJ �3ƘŜ

�4 40mm �t/"),:)ȧú©ǣȠ3åÎ3 B �4

Siocamq�2ȍD@% 50mm �t�ŉ:"1/"

J1B)<ȧB �3ƘŜ�4 50mm �t/"), 

� S<� ?AȧſĮ»ȥα=0m/s2Ȧ3åÎȧW/C40%3ļ

� W/C50%2Ť8J PJ �Å6 B ����ȌȒǻǾğ�

£CJ1B,�C4ȧW/C40%3ļ� W/C50%2Ť8J

ĲøæğƷč ηe �Ȣ1�/�ĕș"J1B/Ĳþ!C

BȥS<3žǀÝ;EÄƀȦ, 

� rļȧS<�� 2Ƥ$ś2ȧĮ»t241J PJ �4ȧ

ņðĮ»¸Δč α �êð$B2")�+J�t"ȧȌȒ

ǻǾğ�Ñs$B�/�ƣǤ!C),"�"ȧB �4ȧ

W/C40%3åÎ4 α 3êð2?Bŀƣ1í¼�ę@C1 
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S<����mYcKJ�^6$ �C&�B 

�+)�ȧW/C50%3åÎ4ŸĂ$B�Ñ/1+)ȥS

<�� ÄƀȦ,�3ś1ƇǬ�Ǳ�BÃÛ4uŀ.�Aȧ

�ė3ǦȞ/")1, 

5.2 cK?B8�J����a`&nhG�B!7"�

� S<��2ņðĮ»¸Δčα/©îƶȡŌŤ3ȍ�EƤ

$,ÏÞ?Aȧ5@,�4�B�ȧα 3êð2�1©î

ƶȡŌŤ�ê¸$B�Ñ�Ǥ<@CB,14ȧ40-500 ǣ

ĺ4 α �ê¸"J=©îƶȡŌŤ3í¼�ā!�ȧĮ»

t.=Ōĺ°ȕ"2�1/ǈ3@CB, 

� 4.2 Ʋ3Ƒ¢2?BƘǚŌĺ°ȕ²ø24ĲøȎ��

3ĕș�ĭĳ!Cȧ5.1 Ʋ3 PJ �2?BȌȒǻǾğ24

ĲøæğƷč3ĕș�ĭĳ!C),(�.��.4ȧŌ

ĺ°ȕ2,1JlJmRqøķ3Ǜž�@Ǣ�Eǒ2)

<ȧ©îƶȡŌŤEƘƕíķ/"ȧĲøȎ�� τy
eȧĲø

æğƷč ηe2¸3ȧrǏƕ2Ōĺ°ȕ2ĕș$B/1D

CBƺȡŌƆ s/aEǥŀíķ/$BȄÚĈ°ŒEǒ+),

�Ǝ")YqVķ4 16 �.�B, 

� �<	 2ǥŀíķE τy
eȧ η

eȧs/a 3 3 ,/")åÎ3

ȄÚĈ°ŒƼœEƤ$,��.ȧ±ƁEȏ�Íǥŀíķ

3�ÚĈ�ķ3 P-�2ƜƘ$B/ȧτy
e 3�ÚĈ�ķ3

p-�4 5%ňġ.�B�ȧηe4?6 s/a 3�ÚĈ�ķ3 p-

�4ð��ȧ5%ňġ.41�+),:)ȧηe/ s/a Ȍ2

4Ē1ƚȍ��AȥR=0.84Ȧ6)ȧ�3 2 íķ4ïȄ§ǀ

ğ3Ǜž�@(3r,E´ȏ$B�/�ŉ:"1,(�

.íķŸĂŬ2?Aȧp-��ð�1 ηeEȏî"ȧĻ)2

τy
e/ s/a 3Ȩíķ.3ȄÚĈ°ŒEǒ+),�<
2( 

 

 

 

 

 

 

 

S<��� mYcKJ�^$bX��nr&�B 

 

�<	� �R\�o��kWf 	!&UQ� 

 

 

 

 

 

 

��
� �R\�o��kWf �!&UQ� 

 

 

 

 

R/7�'

)
0.64759 P)!'

9�#

�'
(��

�9
	�

�:�6

39
	�

�:�6

R+"�'

)
� 0.41937 �- 0.02976 0.97665 -2.14021 2.19973

�

�&"85�

1/
�
�

-0.00461 0.03047 -0.00870 -0.0005

�

�&" %0$

�
�
�

0.00228 0.53319 -0.00546 0.01002

%�1X*���� 0.024401 0.21399 -0.01611 0.06492

2.$
4(,2
+"�'

)
�
-

0.27422

0+2�#

(
0.63202 .%�#

�� 

�#

��

24	%�

5R91

14	%�

5R91

0'��#

(
� 0.39945 �) 0.61926 0.12313 -0.19214 1.43066

)�

�"�P��

/�
�
�

-0.00386 0.01909 -0.00698 -0.00074

)�

�,6&-��
0.01363 0.10508 -0.00327 0.03054

-*!

/$(�

'��#

(
�
�

0.30706

0

10

20

30

40

50

60

70

0 10 20 30 40

�
�
	
�
�
�
�

�)�(
��������

������ 40-350
40-450
40-500
40-550
���

0

10

20

30

40

50

60

70

0 10 20 30 40

�
�
	
�
�
�
�

�)�(
��������

������
50-350
50-450
50-500
50-550
���

1.10

1.15

1.20

1.25

1.30

1.35

1.40

0 10 20 30 40

�


�
�
�
�

�(	�/)�������

40-500 40-550
50-500 50-550

 

- 1017 -



�<(� MR\�o 

 

 

 

 

3ƼœEƤ$, 

� �<
 3±ƁEȏ�Íǥŀíķ3�ÚĈ�ķ3 P-�2

ƜƘ$B/ȧs/a 3�ÚĈ�ķ4 3 íķ3ÚĈƼœ/ŤǶ

"Jā!�41+)�ȧ5%ňġ241@1�+),(�

.ȧª6íķŸĂŬ2?Aȧ�ÚĈ�ķ3 p-��ð��

+) s/a Eȏî"ȧǥŀíķE τy
e3;/$BÁÚĈ°Œ

Eǒ+),�<(2(3ƼœEƤ$, 

� �<( ?Aȧτy
e 3�ÚĈ�ķ3 p-�4 5%.ňġ.�

B/Ǥ<@CB�ȧǥŀíķ� 3 ,> 2 ,3åÎ/ŤǶ

$B/ȧǍƐčǧĸŷ;Ūø�ķ4ā!�1AȧÚĈĐ

/"J3ēJ4:A4ǐ�11Ƽœ/1+),"�"ȧ

τy
e /©îƶȡŌŤ3ƚȍ�ķ R 4ƹ 0.51 .�Aȧ�1

Aƚȍ�Ǥ<@CBƼœ 6�/1+),:)ȧτy
e3ÚĈ�

ķ4?6st 95Ȥ�ȝ¾Ȍ3ÚĈ�ķ4�=Ǯ�.�

Aȧτy
e�ð��1B/©îƶȡŌŤ4ŸĂ$BƼœ�ę

@C), 

� Đ(4)2 τy
e 3ÁÚĈ2?B©îƶȡŌŤ3ĲøĐEƤ

"ȧS<�	2©îƶȡŌŤ3ùŹ�/ÁÚĈ2?BĲø

�3ŤǶEƤ$, 

� � � y=-0.00335τy
e

 + 1.272007                            									    (4) 
� S<�	?AȧĐ(4)2?BĲø�/ùŹ�45@,��

ð��Ĝ%"=rǎ"J111�ȧĲøȎ�� τy
e�ð�

1åÎȧ$1D*¸ĮSiocamq� Sf
k �ā!1å

Î24ȧ¸Į J joNamqǣȠ241J©îƶȡŌŤ

�ā!�1B�Ñ�Ǥ<@CȧȌȒǻǾė2Ōĺ°ȕ"

2��1B/ǈ3@CB, 

� 14ȧ�Ú3©îƶȡŌŤ3�4¸Į J joNamq

ǣȠ24�Bamq�ŠŁ3�.�Aȧ�ƴ�ƸȢű»

PoMjqZ.Ġø!CBǵĚ1ǁß<ŁȌ24ÿĝ"

J111,ùȓ3ĽćŁ3ǁß<ŁȌ2ÿĝ")©îƶ

ȡŌŤ3�Ñ2,1J4�ė3ǦȞ/$B, 
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6. )$*�

� �ƴ�ƸȢű»PoMjqZ3alWQhğƄ2,1

JȧŋƠƭ.ę@C)ƝǙE�t2:/<B, 

(1) Siocamq� 350mm ǣĺ4ņðĮ»¸Δč3

êð2�1ĲøæğƷč�ð���t$B�ȧ

450mm �s3ǣĺ.4(3�t�ā!1,rļȧ

¦J3ǣĺ.ņðĮ»¸Δč3êð2�1ĲøȎ

��4�t"ȧrø�2ÆŎ$B�Ñ�ę@C), 

(2) ſĮ»t3 J joNamqǣȠ?AȧW/C40%3ļ

� W/C50%2Ť8JȌȒǻǾğ2£CJ1B�/

�ƣǤ!C),�C4ȧſĮ»t241J W/C40%

3ĲøæğƷč�Ȣ1�/2ǱÛ"J1B/ǈ3

@CB, 

(3) ¸Į J joNamqǣȠ2?AȧņðĮ»¸Δč�

ð��1B/ PJ �4ŸĂ"ȌȒǻǾğ�ǐ�1B,

rļȧB �2,1J4ȧņðĮ»¸Δč�ð��1

B/ W/C40%3åÎ4ŀƣ1í¼�ę@C%ȧ

W/C50%3åÎ4ŸĂ$BƔ1B�Ñ�ę@C), 

(4) ©îƶȡŌŤEƘƕíķ/$BÚĈ°Œ?Aȧ̧ Į

SiocamqǣȠ�@Ĳø")ĲøȎ���ň

ġ.�B/Ǥ<@Cȧ̧ ĮSiocamq��ā!

1/Ōĺ°ȕ"2��1Bȍ�ğ�Ǥ<@C), 

�

��¢ŋƠƭ3rȁ4ȧĊĥ 29 ċčƧ÷ƠƭǯǕ÷ȇȥã

ƗƠƭ(B)rǏȧǦȞƓÌȫ17H03344ȧƠƭ�ǔǉȫă

ƏǇńȦ2?B÷ĥEÈ�),:)ȧƘǚŌĺ°ȕ²ø

3GoOqZ.4ï�3ļ�2 À·Ț1),��2Ǡ

"JĢǪ3ġEǔ$, 
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�÷ǓǩźŖŚȔȥ½ȐȦȧpp.491-492ȧ2019.9 

2) �Ə×{9�ȫȢű»ğPoMjqZ3Ľćğ/Ǵ

�3ØǰǢ�2ȍ$BƠƭȥ(3 1ȭ7ȦȧľŋďƳ

÷�ð�÷ǓǩźŖŚȔȥ½ȐȦȧpp.468-480ȧ2019.9 

3) ȈŊŻũ9�ȫJ joNamqǣȠļŬ2?BȢű

»PoMjqZ3nqK`jXHqǢ�2ȍ$B

ùȠŘǟȧľŋďƳ÷�ð�÷ǓǩźŖŚȔ(yà)ȧ

pp.1164-1168ȧ2017.8 

4) ŐpypǖľŋȢΔǿǳŕĐ�ƥȫNEXCO ǣȠļ

ŬƯȪǂZo]kȍ�ǣȠļŬ 733-2008 yű»ǘ

ćPoMjqZ3¸ĮíĔ4?6¤èğǣȠļŬȧ

pp.46-47ȧ2017.7 

5) āȋŢȧûĆǫƮȫSiocamqǣȠ2?BȢű

»PoMjqZ3lJmRqøķǢ�Ŭ2ȍ$B

ƠƭȧáŊ÷�ǨĹȔȧNo.634/V-45ȧpp.113-129ȧ

1999.11 
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