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Comparative Analyses on Hydraulic Stability Formulae of Riprap
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Abstract

To evaluate the formulae for the stability of riprap, the formulae of Isbash, California division of highway, Netherlands, ASCE,
Pilarczk, and Maynord are comparatively analysed with the experimental results. The critical velocity which initiates the motion
of riprap is increased with the weight and the size in diameter and the riprap size with water depth, Froude number, shear velocity
with mean velocity, Shields parameter have great correlation with them. The results by 6 formulae are overestimated in riprap size
in diameter and the result by Maynord formula proposed by U.S. Army Corps of Engineers estimates rather correct. The results by
Isbash, Netherlands, and Pilarczk are overestimated in riprap weight but the result by California division of highway formula coin-
cides with experimental result. In the experimental results of model riprap artificially made by gypsum with light weight density,
the critical velocity is increased with shape factors. The critical velocity appears greater in regular arrangement of model riprap
than in random arrangement of it. Therefore the shape factor and the degree of interlocking are an important parameters in riprap
stability.
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Fk 1485 AATHGEE 3.1).

ARe] P TS Bb7] Slalik LAl disl sk
o] B E 23l AP o] FQl A &S A
A3 F7HAA Aol 2Fo|7] AR WiE sHAlEelet A
Aato ofuf Z} Aol MY FEHEE B 95 S8
ol Fel5AY As= G4l (d@h), Froude, ReynoldsT,
ShieldsAlT, AGEEe} S8, AWAGEE 59 HFE o]
B34 ATt

4. NEZT U 24

4.1 MM 2 DEARO| SHAIRS

B Agode E9270] 9, 13, 15, 20, 25 mm AR
I FEe Ao s gElsh HaEsd oigh EEE,
dojugst B9 AFS B3k A wE fEEEE
S5

AP e] A AVR= FEZARE 0.00952 T 3
A dlolE 2dale] ARYPAPT 22Y WE Al
2} AAsT 2¥S 531 dyg©] 9mm, 13mm, 15mm,
20 mm, 25mm<) AL 0.50 mis, 0.56 m/s, 0.62mls, 0.65m/
s, 0.69 m/s= 712} VR, AR o] Baie)o] AZHGE A
0] ZA) et o2 ReynoldsT, HTE59) 39
= 2 S e ofE S, el tig iR,
Froude, v-i<5el gt He<o] H], ShieldsAlTeh=
2 o] Uit

REAR] Ao AALE 0.0095% 1AsaL HAE

Rl

S ST EREER] A AFe Bl AT
0.94%1 7B9-(I= 0.68 m/s, F3AIF7E 0.75%1 75-(11) 785

r
(=)
)
3
o

= 0.65 m/s, FAAT7E 03580 B9-(100) B9
2 UeRt. 53 A7 AoMES FroudeTE 0.809,
0.725, 0.656% 2z} Zlolxt).

EAS ol g Ae HEE 2o SHAlE]
27 SAEAJCE o ARG B 2 ARREe] Aol
2hg3te] SHAlfge] A SHES ¢ 7 Uk Aol gA
SRS AT 0.9420 Sy 0.58 mis, FAAIS
7} 0.75%1 A1) ASE 0.51 mls, FFATT} 0352 A
(I) 735 0.38 m/so2 YEISITE =3k A7) 5=
FroudeT, Reynolds57} AXES & 4= ot o= S
7} 55 ZA0] 283l glo] dRths 4=o] A
Al Aulghe o)t

412 AFS Bol] AL fEEY) e 2 ¢
A9 A3 Axolt}. AMe] 2ol AR ule} SHAlFE]
S7VIaL, FAIG7E AAWE AREe] S8 Bgt
dopigd wiEg FEREIEY A HRSe] A &4
HT) ol2A FdAIGet A&l Aot AR Qg Adell
T3 ke As & ok

42 AP olEAlo| M ZHE

AEEAYE EYZ 53474 9, 13,15, 20, 25 mme] A}
Ae] SHARES 3785kl 1ol AgE AER T Fakll
Bsle] dolrdtt. 7t AFFAE w/pEsE AHEY
IsbashAlFE= ARe] 7o) 2L A9E 0.865 ARSI,

H 4.1 AAe| o|§ gHA|I=A
) A AR | A 75 | A d |ReynoldsT| A%t &% | Ak —%E—ﬂj Froudes™ | Y+ | Shields| 34 W1

) (mls) (m h (R) (U¥) WNIm) (F)) 14 AT | AT

9 mm 0.0070 0.50 0.120 | 0.008 47207 0.072 5.143 0.461 0.143 | 0.0354 | 0.78

I3mm | 0.0073 0.56 0.100 | 0.013 44060 0.069 4.768 0.565 0.123 | 0.0227 | 0.69

A | ISmm | 0.0076 0.62 0.091 | 0.016 44390 0.068 4.656 0.656 0.110 | 0.0192 | 0.74
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g 111 0.0078 0.62 0.091 | 0.041 44390 0.069 4.761 0.656 0.111 | 0.0274 | 0.35
Rk | 0.0073 0.58 0.115 | 0.032 52478 0.072 5.184 0.546 0.124 | 0.0298 | 0.94
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