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SIMILITUDE OF OPEN CHANNEL MODELS
——HYDRAULIC EFFECTS OF MODEL DISTORTION—

by Shohei ADACHI

Synopsis

Owing to costs of laboratory facilities such as water supply, space and equipment,
many open channel models are constructed by two different linear scales, one for the hori-
zontal dimension and another for the vertical dimension. However, the hydraulic effects of
model distortion have not well known.

In this paper the author proposes some new formulas and charts to determine factors
involving the effects of side walls in the case of channels with a rectangular cross-section
and discusses the conditions of similitude for distorted open channel models with a fixed
bed. Two numerical examples are added to illustrate the method of selection of model
scale ratios. They also show that the suitability of model distortion should not be decided

without inspecting the model roughness.
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Table 1 Values of K for the examples, horizontal scale X,=1/500 and channel width of
prototype Bp=60 meters

distortion 1 2 4 6 8 10 12
Ex. I (n=0.025) 22.53 14.19 8.94 6.83 5.63 487 4.30

Ex. II (2,=0.035) 16.09 10.14 6.39 4.88 4.02 348 3.07

nn, ~HEEKEBOBEEKIE (28) RCtH2bh, *0OfEMER Fig. 4§ KRINTWE21L, Thb
HLAUKBCREDFENHOPESE, Fig. 1 8L 8 OWEO L5 TH D, ThErOAEDHEEREN
KERLTH B,

ZOFEND WL L S, METARNICKEINEE L HEHET 60 THD, BLOBBTIHED
BECIOTHTINIRETH B, Led2T, b ULIMEORMBENT<CRETETHNE, BEE
HOBREGHHBTH 5. L LaRbEER, BHCAFVWEEG F/NIVWEELERATETHD,
BAUELOBRABOTHLEMINE, ATHEE: LTRERS 0RARERIN, EBRKASBRT
WEDTH B, hRTOFEKRMLRTATRL, BRCERTELAEORELRTC LREETH S, L
HLAEND, EZOKRMOEETIE, CofEc o WIES ¢ =10 BEI COHEYEBR T LR
e ELbNR D,

—F, Flt oRBRREFHER, BRBEAHOBEEZROE O T 500, BEHOKERSBEK TR L, B
HH5 VR LEOBBIRELC S 2FACOWTE, ORI OWTHEL D THE LB IATTkbh
Vo PIEEICOWTHEE D Reynolds B bk3T 5% Table 2 0 X5 T 0, S €<4 OSSR

Table 2 Minimum values of Reynolds number for the examples, min. H3=1.2 m. and min.
Up=12m/s (»=0.01cm?/s)

distortion 1 2 4 6 8 10 12
horizontal scale 0.002 0.002 . 0.002 0.002 0.002 0.002 0.002
vertical scale 0.002 0.004 0.008 0.012 0.016 0.020 0.024
time scale 0.0447 0.0316 0.0224 0.0183 0.0158 0.0141 0.0129
velocity scale 0.0447 0.0632 0.0894 0.1096 0.1265 0.1414 0.1549
min. H,, 0.24 0.48 0.96 1.44 1.92 240 2.88
min. U, 5.37 7.59 10.73 13.15 15.18 16.97 18.59
min. Reynolds number 129 364 1030 1894 2915 4730 5354
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Reynolds ¥(23 10° LIFCH Y, e LTOHENFEHCE L WT EERLTW5,

KB, T YIS ST B SREH Rk 1/125~1/50 ORIFAN T, BRI OMKEES % X FHRAREICEF
ARbORBETRE L WS Ll b, b LEHAILEZ ORAR B2 BREHRIERIN 54 5E, BIC
EDRIKEMR 1/500 BABLTHY, ILEAZVELRATEOHELHVEL IRERD RV,

5. ¥ El

Pk, EEKBKBEEEROBMESD, FKOERALORULNZRE C LB, HMEKE
COWTHE L ES L OBELHAL M L, & DERIKFEL ~RIENCIROFO TR, KEAHOH
KLRBABBCOWTR, FOREL LTHbbR 3 KEBHEO S AR KERLFZEEE L THWAD
THIhb, KEROWKR, L KEIHORIBLTHAKEL TORUAER IR EACER TR
Vo XK FREHEROFTCEOTE, HEOHMMMEEOEERLE, TihbbATHEORA MEL
MBEDTH BN, —I5, HERTHEKOD X EFTbh T EHNESC—-OOABIBILRLERLLELDN
F

BhOCATEDOZTCH 70T, RIS IS L ML b ok REBERRICER T 5HEL R
T5L L OTRABCEME RN REREANARERCHELRT 20 TH %,
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