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In test method for particle size distribution of soils, sieve analysis result and hydrometer

analysis result may not be skillfully connected. It is said that in hydrometer analysis, much error

arises from many causes, and it brings about the error for the values of percent finer by mass and

particle size calculated using Stokes’ law. This fact was estimated by the trial, and instrumental

error of hydrometer, density error of the water, viscosity coe cient error of the water was

clarified. Hydrometer analysis result was corrected using these. It was confirmed that the

corrected hydrometer analysis result agrees almost with the sieve analysis result using m

sieve, m sieve and m sieve. Then, as convenient method, the method for moving particle

size curve by hydrometer analysis parallel in the vertical direction was proposed so that the

percent finer by mass of m particle size by the hydrometer analysis may agree with the

percent finer by mass of m particle size by the sieve analysis, and the result was good.

: test method for particle size distribution, hydrometer analysis, error, m sieve
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for Particle Size Distribution of Soils
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Combination of sieve test result and

hydrometer result observed in particle

size distribution curve

m

b

d

, m g . g/cm

a c

JIS .

. .

.

a . .

c d JIS

. .

.

.

P : : :

: : :

: :

cos

: :

: g

w w s m

s m

w

s

s

s s w

s w s

w s

s w w s s w

w s

w s

s s

s
w m

s s w

s s w

m

w

n

F L

r r C F

m , V, t, C , L

F T

r

V
P

m

d
d

P d r

P d r

P

d V

l T m

V
P r C F

m

d

d V

m

r C
D T

M V v d v

g t

M

Fig.

-

, +

+*3 ,**2

+**

,

.*

+ .

,***

+ *** ,2 // , 1

* 33/

+ */* * **+ +/

+ ***

* **+ * **+

+303

* ***/ * **+/

. -

+ - 0+**
+

,

+303 + */* +/

+

+

, +

h

r r r

h r

r

r

r r

r r r

r rh

h r r r r r r

h r r

m

h r r

r

r
r

r r

r r

p
q r r�



� � �
� � � � � � � � � �

� �
�

� �

�
� �

�

� � � � �
�

�
�

�
� � �
� � �� �	


�
�

�
� �

� � �
� � �

�
� �

� � � �
� � �

� � �
� � �
� � � �

� � � �� � �
� � �

�
� �

� �
� �

�
 �� ��� ����� ����� �	

����� � � ���� ! "�#$�%&

� �	
�'(

�	
 �	
) �* + ,-�* �./ 0 ,
� 1

2 �3,4�5*�66789:;< =�>�
�?�4 &� @2A*BC�>��*� �6
�A28 �	
2>D �3 ?EFGH I
$ � JD�K�3 �6AH C
� �	
L3I$� M*=�>��*� �

N2O� BP8� �	
� *NQR SF
�T/ U #$2 VD�BC�A�
W 3 � �	
�'(XY �68

�� �ZL� [


 �C\�=�$�]$C��� �	
 ��^�
�>�NK�L_�
]$3< =�>[9 ]$C ��`a3:; b
`a�>��*� BP3 �cd� � � @3A
H � 68 � [ �#$C �ef
��gh_�*3ih�ef �#$2_E jk3
b�lG� mk3 b�n �FGAop�X;�
�*�BC2���?O�q [PN b�lG2r
[*K�3]$� #$C1A��Kop3r[*2

si� �./ FG*K�3]$�W�>D?
� 
t��u D�
vw-�_��* �./ 2_� B�?
A]$�xP 3y�z��?O
{.-�_��* �./ �|AONl}2~8P�N� ������*� V
{.� � ��*�BC2��[P� B�?
� �	
�C�
vw� ]$3|AET/ U � ��op3FG*�K66

�,� 789 L3 �	
�]$�� 3 �[P�*
{.� � A* � � �	
�3y��z� &C ��[
��� �� 2 �8P�*�K�2_�2 �	
�]
�* � + $3�[P�*A* �	
�]$�� 3&
�3
� T� gh - ih M� ���� A �?O��7

B� �>D?
� �	
3< < ��E�N P� �� �6� � 3�� �2 B
�'(3|AO�*� BP8� �	
�� �,4 B�>�N LK �	
�� 3� L_E  
�0 ,-� 6¡NCG� �C,4�`a2W CK¢£�� ! "�%&� ��¡GL_�
L_� �3 �	
� 1�y��z� & C
&a¤ �T��N=L_� BBL3 �	
� L3 ¥¦C��§¨©yªE«¬­�®¯°�
13 ±L ZL�O�*� ²8³G3_� �´� �®µ®E«¬­�®¯°�¶·E«¬­�®

� �

� � � �

� �� 	 
 ��

� �

� � 
 �� � �� �
�

� �
�� �
� �
� �

� �
� � �

� � � �
� � �

� �

� � �

� � �
�  � �

� � � �
�
� � !

" �
�

�� � #
� $% �
� �

� �
&� � � '

&� � � (
�) * + � � ,

� ��  �
� � � �
* �  & ��
� � � � -. � /

� �� � � 0 1
� � � 	 
 23
� � � � 


� � 

� �

�

�

�

����	
��
��������

�

�

� �

�

�

�

�

69:

Dimension of hydrometer

No M g D cm L cm l cm V cm d
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Relationship between value of hydrometer and water temperature in distilled water

Relationship between scale and instrumental error of hydrometer
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Measuring example of soil particle density

:

Relationship between density of water Relationship between viscosity coe cient

and dissolution quantity of dispersing of water and dissolution quantity of dis-

agent persing agent

Properties of saturated aqueous solution of dispersing agent at

pH
m g g g g/cm
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A

Comparison of soil particle size distribution curve modified by error correction methods
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