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ON ESTIMATION OF BOTTOM FRICTION FACTOR
FROM RESULTS OF WAVE OBSERVATIONS

by Dr. Eng. Yuichi IWAGAKI and Tadao KAKINUMA
Synopsis

One of the most important problems in coastal engineering is the transformation of
waves as they approach the shore through shallow water.

This report is based on the results of the wave observations at the Akita coast.
From the corresponding values of the significant wave heights at two stations, the loss
of wave energy due to bottom friction is investigated quantitatively and the bottom
friction factor of this coast is estimated. The estimated values of bottom friction

factors are 0.033~0.090 and the mean is 0.057.
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Table 1 Values of angles of incident waves
a1 and (Kr)o/ (K

Date and time (1961) 'al (degree) ‘ (Kr)2/(Krh

jfd Dec., 1300 8.5 | 0%
#1500 .9 i 089

74&1 D;ci, 1100 gﬁ-g l 8:85

) v, 1300 ‘ 22;2 I 8'2?

Table 2 Wave heights and periods at Station (O and speeds and directions
of wind at Araya

Wind at Araya

. . . Incident C t of
Date and time | Wave height | Wave period A omponént o
ngle Speed ... | wind speed to
(1961) H; (m Ty (sec) a1 (degree) | (m/sec) Direction wave/direction
i (m/sec)
|
3rd Dec., 1300  1.02 74 | w5 50 | NW | 5.0
8.0 | ’ 5.3
” , 1500 0.82 7.2 ‘ 5.5 WNW
| 53.5 | 4.7
4th Dec., 1100 0.60 7.1 38.9 ‘ 2.0 N 1 1.2
#1300 | 0.50 7.8 3.0 ‘ 2.3 | NE ) A




HIE - MR HREI X s BEEERR ORI OWT 343

T, mEVY YV ARNREES 4 @2 HELE 4.8m, 6.1m, 9.4m BXU 13.6 m OB ICEY i35
h, BEROREDOHEEFEN L DN O THSH, BEF OIS BEDORERLE, AMKIoTdy+ s
v FEMIC X BEENRD D, o THR BB SO L CEBENWHRIEE CH ol 2D X 5 Thbit
T, HAORES B LAOEBIIRER L BHRADT, MAOHOH 3.1km iXxhictisicd 5 aEik
HEER KK FHREMPT (Fig. 2) W, ik 17m @ ZREIhC5 e vy v 3ANREETR LU
Ny VIR AR OREIC LT, EERHED S,

Table 2 i3 EQ BT B E, BHx IOELCRST5EE, RAERLELOT, OB/ LS
WTROHRERFT L THL 5,

Wilson I3EHRBIZIT B HPORBI L C, ¥ OBERAEEEL T35,

gH

T =0.26 tanh{ 1o ( %f )1/2} ......................................................... (13)
%:1‘40 tanh 4135 (%)1/3} ......................................................... (14)

T, URBE, FIRIRBEERTH D0 MALEWNT, gF/UP Z#KEI LT < & tanh { } X 1KGE

BLODT, DEDISKEF B,
H=0.027 U? (m-sec ﬁﬁ[‘.) ............................................................... (15)
T=0.8937U ( W D IR T L LRI LT TIP P (16)

FTlebb, thbik F RT408EL, ERChUEREL R WEROARES L B2 51X 5 Ch %o
%, BURCET 2HAOQTORD = FAF ~HEE L, BEOWEANOHERL X2>TAB), A6)FKH B3R
DHRLBWORAD =5 AF ~ ik s Z KL, WEOHFKRECHAITROFRIT /R (BEITELR
BIREV) EVIEBZARIOTHRALTAR L 5o Table 3 iXBTIESH 7z h BITRRI O = % v % — D%
B nEc % (1/8)pg TEOEYBEDSE

SLEFELELOT, WEROBA L HiED Table 3 Comparison of transmitted energy

FBRKREL DT Do 2DZ LG, BE Component of
N . - wind speed to | (nEc)i/(1/8)pg | (nEc)u/(1/8)0g

%ﬁ@%mﬁﬁ HRO2EONMEET BRI wave direction (m—slec unit) | (m-sec unit
i, FEEMAIRDZ W EHEEIR (m/sec)
Do 5.0 7.7 1.1

=77, B0 ThHIUE, ks zoTH 5.3 4.8 1.4
Rt5ho Thbb, SRYOEETHD.Zh 1.6 2.6 0
oW TIE, BEEE L CD Bretschneider 0 2.6 0

DOF Y235 55, BHREHE L ToMt

BHO»B@ECOEHNEN L T, ZOHBEYHWAEZ LN TEILVLDT,

EOROEACTRETBZ LT 5,

Sverdrup ¥ X' Munk DO

_=,‘/1 +5‘95.10—4( g?pz ) ............................................................ an
%ﬁ—= (%)-2'65 ......................................................................... (18)

T I, D IWEEE, Tr 3X0 He XEROKIRCET 2 BE XOWE, Tr 88XV Hp XEED
HBIRPOERBED DL ZHDFHB LOEETH Do W E, DI Tr=7.0sec, D=2270m & LT Tp/Tr
DEEZRDB E 1.001 Ligh, LicdhAoT (18) K& Y Hp/Hr H1EHZBLTIVe Thhb, 5D .
LLCOMEOLAL@QE COMDBRITIZEAL LW ERTLTIWTHS 5o

BEoz &hb, ADAZAWCTHEERC ST 5 EEEBERER L RS, Table 4 RT I RfEX 2l

— 6 —



344 TRBIEFEFT RS 6 5 (H8.38. 7)

7, bL, PEOHTEC L5 BDORENHDHELT f DEXHELTHSE, ¥ £20% OHRELETHC
LR Do f DETEBEHARC X2 Thiz hBixoT w5, €f2FE T, 0.057 L\WiEYX 2 %o

Table 4 Values of bottom friction factors of the Akita coast

Date(fégil)tlme (In{lz) (K 1 (Ks)e (deglree) f Mean value
3 rd Dec., 1300 0.80 0.913 [ 1.06 ! 37.5 0.058 0.058
38.0 0.041
” , 1500 0.74 0.917 1.06 53.5 0. 024 0.033
X 38.0 0.101
4 th Dec., 1100 0.47 0.917 1 1.04 545 0.079 0.090
36.0 0.063
” , 1300 0.46 0.913 ! 1.08 56.5 0.024 \ 0.049
Note : Hy and T, are shown in Table 2, and Whole mean value of f l 0.057
the values of (Kr)2/(Kr)1 in Table 1. o l _
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Fig. 5 Relationships between f and Hi/L:
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