312  Seismic Prospecting

* Hagiwara's analysis method:
As shown in Fig. A, this method considers the ground to be a two ia‘yered structure, with
velocity in the upper layer ¥, and velocity in the lower layer, V3. Tap is travel time of
' refracted wave from shot point A, received at P; Ty is travel time of the refracted wave
from B to P; and T, g is travel time of the refracted wave from A'to B (The white circles
. in the figure. represent travel times of refracted waves received at P. The X marks represent
travel times of direct waves—those waves received at P that are propagated in the first layer
only.) Here, Tap, Tep and Thg are quantities obtainable through direct observation.
The quantity ¢,, where '

_ to-‘—"TA.-“"Tar“‘TJa Ca)d

is called zero travel time. The quantities Ty p* and T, where

Tup! =.T4P‘“£q/2=(TAP_T"P+T4£)/2
} (b

T.np"‘?‘ Taputg‘/Z: (Tﬁf"‘ TA?'[" TAE)/z

are called velocity travel time (the black cixcles in the figure indicate velocity travel time).
The curve that successwely joins the velocity travel times determmed for each receiving
pomt ‘is called the velocity travel time curve. Theoretically, this is a straight line, and its
slone indicatés velocity ¥y of the lower layer. Velocity' ¥y of the upper layer is determined
from the travel time of the direct wave mentioned above,

Fig. A Expianation of Hagiwara's analysis method
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If we designate the length of a perpendicular line drawn from receiving point P to the sur-
face of the lower layer {(depth of the lower layer) hp,

b Vs(lar+['nr“14ft) _ . _ e '
2cos i : :

where sin i = ¥y /V,, meaning that 2, may be determined.

We have seen that where Typ and Typ are both known for the recemng pomt depth of
the lower layer can be determined using Fo;mula (c). However, for the points marked
@ in the figure, only one of the values, Tpp OF Tgp is known. For these reéeiving point's,
Fonnula (b) is substituted into Formula (c), giving us: - '

Vl(T.w"' T.u’l}

fip= -
Cos 1

V!(Inr"‘ Tue')

cos |

hp=

Here, the values T p” or Tgp’ extend the velomty travel time curve. The values at P read
off from this extended curve may be used, o

Also, if we designate the value of the point where velocity travel time curve T AP mtersects
the vertical axis at shot point A as 7' and the point where Tsp mtersects the vemcal
axis at shot point B as tg’, the following formulas are obtained:

b= Vﬂ'.t”
Lus 2 ) -
(d)
fls':—“——“‘v'r‘,’
O«
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Result of Laboratory Test for Core Material (2/2)
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