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w = 48.0 % ����� �"!$#&%('*)�+,�.-�/$02143"5�6 � ρd = 1.050 g/cm3 387�9�1 :$5 �
���;� <�=>)?+A@ � ρs = 2.730 g/cm3

�"� �*)�+A@ ρw = 1.0 g/cm3
��B�C�D?E +F� � g = 9.8 m/s2
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(1)w = 48.0 % R?MTSVUGW�5T�����*X�Y;)�+ ρt 3ZX�Y�[ \?]�^ BG_ γt �.`ba?PH:
(2) c�d � e �.`ba?PH:
(3) e�f;+ Sr �*`(a�Pg:
(4) 5 �����8h;iVM8e�fj#k%(1ml;nV�*e�f>)�+ ρsat �.`ba?Pg:
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(1) X�Y�)�+ut

ρt = ρd · (1 + w) = 1.050 × (1 + 0.480) = 1.554 (g/cm3) = 1.554 (t/m3)

X�Y([*\?]�^ B�_ t
γt = ρt · g = 1.554 × 9.8 = 15.23 (kN/m3)

(2) c�d � t
e =

ρs

ρd

− 1 =
2.730

1.050
− 1 = 1.600

(3) e�f�+
eSe = wGs ��v8w � SxP8y Gs = ρs/ρw = 2.730/1.0 = 2.730 PAz �

Sr =
wGs

e
=

48.0 × 2.730

1.600
= 81.9 (%)

(4) e�f")�+ut{c�d>|;} � i�' � 387?WT�;~ �

ρsat =
ρs + eρw

1 + e
=

2.730 + 1.600 × 1.0

1 + 1.600
= 1.665 (g/cm3) = 1.665 (t/m3)

�j�
1
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1.0 g/cm3

≡ 1.0 t/m3
≡ 9.8 kN/m3
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