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Empirical Equilibrium Beach Profile
Formula of Sandy Beach with a Single
Sandbar
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Abstract: Based on the beach profile survey data after the
beach nourishment project on the coast between the Daihe
Estuary and the Yanghe Estuary, the sandy beach under the
low-energy condition with a single offshore sandbar was
selected to investigate its morphological evolution process. A
new equilibrium profile function with a single bar, which is
comprised of background profile and barred profile, is
derived. The background profile is based on the principle of

maximum entropy to consider the difference between
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onshore and offshore side of the beach profiles, while the
barred profile is described by 3 to 4 parameters to show the
asymmetric sandbar shape in the form of parabolic function.
The new shape function fits well with the measured post-
nourishment beach profile from the Daihe Estuary to the
Yanghe Estuary, which also has been successfully applied to
the Tiger-Rock Beach in Qinhuangdao and the Fort Myers
Beach in Florida. It indicates that the new shape function
can accurately reflect the characteristic of the low-energy

beach with a single sandbar.

Key words: equilibrium beach profile; empirical formula;

artificial sandbar; sandy beach; low-energy beach

B EKR U IR e sl ) Mg R L —F e
A, BRI S K 3 2R A VE R HERNMT AL,
LT 22 /N GRS U /N RE R, O
ASCRE 1 553 1] ot D0 v BRI X8 ) 48 3 1 R ot g L
FEMA LR r VD VE R B MR IR IR VR . PR
FARIE B0 B R v 30, N T 7K R Vb WAy
— Bt R B O TSR Y TR I N2
B I A F T ] A7 2 AR b S 1 I SR T
PR EIRA T AT R, d I A X A5
BN S BU AL G2 09K TR By il B 5 2 S
DA By fAE

N T B R UD I i 5 A T T I b 35
A, 43T VIR 58 AE A 15 0 S0P T 4 5 1 i 72 X v
MeFEP TR VO AL AR REDEAS A X,
Pan 25 BFSE T 2011—2014 4£ 23 5 15 PO g WS 4P
ST AT AR 2 BN T VD 3003 43 2 ) i e 14 B )
43, 10 T AR o AR X R, e (IR RE R Hh 11
BRI EM SR AEXS PR . 4 £ 555 F

SEN S

5



556 [l o K 2 2 MCH 9K BE 2% O

% 50 %

FH 255 1E A2 PR RS BT i (EOF 15 ) 15 21 3 51 X g >
I T AR AR R IR A2 1) 3 AR bR £
TRUE T & B R U0 30U 2 5 05 4 v A ) i 3 2 AR =X
Kuang %5 30 7 G0 RHFECE B 5 58 1L
TG 7 BOl MESR Y 5 N TV I b JE AR, ke BN
TR IR T A4 S e /0N L AELX IR YR A T A 55
VER s Y03 ep i) FOML DR R AR FH T 2 ) R A% 5
IS 7 B R AR I A a3

V0 IR T 28578 78 de 2% 25 T ORI 1) T ) 28
o e T S AL A XSG i Brunn 742 11,
B S PR - 7 | R 17 81 T A R €
T VRS- 55 1 23 2 (Equilibrium Beach Profile,
EBP) ; Dean'* & T2 P IR BRIE A G R M4 22 K
5% U AF 1 S IR A 4 LR T ) Dean A 2
Bodge'™ .Larson \Lee il Dong"™* 3 T[] i i
Sl B MR o TR/ W (SN b U /A Ve =2 S T}
FHT V0 S0 T WE R T, > 7 A 15 B — B YD SO
TCE B M VO L IS AT H A , IR SC5E 0%
ST DX VDU AR R X2 S, B R T 5
T — > 30 F) TS X 74 B — /> SR T o ) T 25 T
AR R 2R SRR E I o, v
IR T A S5 T ) 6l b 2 A R ) B8 sl RN 25 7
AR oW SOV FHAE ST O =P RS 2 T AR
B, RN S G A, B T
BT 2 1 A TR NE A 3 [ Fort Myers 3, 4016 25008
P F Stephens 28 H Hsu 557 i 1 85X, 36
W32 s ZCRE VR A1 R P — VD SV URU Y WS-8 700 T

1 RIS EFHETRRE

FIRI A DX HR AT 0 2 ] 1 R 2R3y TR DA
T AR S 24 1. dkm FIVES] 11 206 [ BY&E T
1. Okm I BN F S R R26 AL FRMEIR #M D UK RV
AT 0 Sk 330 P 25 . e JE ANV B 4 3K
10°m?, & MDA (BRI 42 Dy 4 0. 19~0. 41mm, #h b
Jer P R ARIA 1. 6m R b (85 IR m ARl ), Vb v
JEE7E DA FE Al ISP 38 in 40~60m ; 7 38 AT 11 P ]
SHRLAFG LY 100m FIEE 1 4005358 LA 100m 2351
FA 1 AR P A =N T U S | 0 3k K 245 280~300m , i
JE 2y 12m, ST AR 2 —1. 2m ), 2 J38 IR S H s A T i
T2 DAREAR I B A5 76 B8 1 29 250m &b W 3 JAs
N TV, o AR A B T 2 )8 v g Bkt 1, &
JAE VB IR 24 450m , $T5 9 24 50m , JiE 9 24 80~100m,
U0 AR 29 — 0. 9m, WK HR (R 48 Dy, R 0. 5~

2. Omm A HOR YD, LT 1 29 12X 10'm?, A2 21 Il 3
PR ARSI IR VR . TR 2017 4F 4 A JF
A0, 2017 4F 6 A 5E 1T, TR/SE K 1R (Ahs
RUR AR SAARBR R TR 2 1207)
I BB R U o AR/ 32 R R A 45
N D R HLAE ST R R R A M T T AR B N
GRS AR S ST R 1 Z ] O R B R TIKRE
VERME S XHIRRBIRMETT  , YIRS i e v b iz At
PR DY FEEEPR R FE IR S AR T Y A
SRR WD S TRAR O, RIS S
AT R SR/ \ SR AR 1 ENE J5 ]38 %
TR CELARADT B A 1), Wb Ab 7K PR 5~6m, Wil
WA BN LIR o 3T 2016—2018 A5 YR S B¢
L 322 il e TR BB IR (AP 2) A, 2016 4 TR 1A N
SE [a], AR A 16. 79 %6, SF-4493% 5 0. 25m, 3R 174
ENE [, 513 1 5. 25% , F- 393 5 0. 58m.  0~0. 5m
PG IR R 78.10%, 0. 5~1. Om 2% H PR
R 20. 34%, 1. 0m DA I BUARR J 1. 55 %%,
2017 A H IR a1 o0 SSE [1], SR A 20. 7496, -3
15 0. 29m, SRR [F] Sk E ], 4%k 11. 36 %6, SF- X493 &
0. 34m; 0~0. 5m P 2 1Y H B Ky 77.90%, 0. 5~
1. Om 2% BB R A 20. 86 %6, 1. Om LA F 3 4% Hi BR
WA 1. 24 % . 2018 4F# YR [m] R SSE [a], B % h
18. 08 %5, ¥4 1 0. 28m, SR I [A] 4 ESE [a] 415 N
15. 23%, FH9 95 7 4 0. 29m; 0~0. Sm I 2% 1) H A5
BN TT.43%,0. 5~1. Om PG BUSTR N 22. 57 %,
1.Om DA b i 9 s BRA 322 0.66%0 . ST 75
2016—2018 4% X BB IR 2 7 58 58, B ) F= 21 R
TE ENE—SW Jy[a] , REAFEIRBLE AR

2 BB R

T4 H S 7 A & SR o/ \ b B R BAF T
TR 4 P T e A 50 TR A e T2 A0 ) v o 7
W FER ), T 2 DR R 85 A 3k e, 15
2 L A R PR AR ARG [ L R A i R, AN
Yy A e RV U B L, D Vg I R 4 X R A 7 i
g K REMENI . L NS N6 FI N7 f7AE 28—
L) ) TR A 491, BT R — D A0 3 ) T i
AFFEAE . N5 N6 FINT 33X 345 T X B A F7= % TR
VY R i A N T VDAL, 5 0 A SR M S — A2 P iR
T AR AR 3. SEZk SN 2016 4F 9 H RIS E F
S T LR 5 A 2017 4F 6 H BN R RESR T i 52
NS T, 005 R0 % R R AR [ 40 53] R 2018 4% 3



44 [ 58, 252 o P D LR ST 1) o TR S T =X 557
4408 500
/\\‘; ] //”,, g
4407700} *\—i%@\%g;\ .
4406 900 + ﬂg)ﬁ%l‘/ | L}\Im‘?%
: wEEmEr A ATH
4406100 A R
N6 /7 <
. v%\ 2
<, ‘ ’ \/j\\x I" I‘IH_l
4405300 - “#“f} Dii?’\“\\‘ix\\ o AL - U T
-\ > + BRI

A\ ATk BRI

4404 500 — s

40 449 200 40450 100 40451 000 40451900 40452800 40453700 40454600

x/m

1 BAO0EFEA0RRSEFIPIRERE
Fig. 1 Beach nourishment project at the coast between the Daihe Estuary and the Yanghe Estuary
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Fig. 2 Diagram of wave rose
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Fig. 3 Morphological evolution of actual beach profile with a sandbar
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Fig. 4 Diagram of each variable in a single sandbar

beach profile
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