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Fig. 2 Schematic diagram of wind tunnel test
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Fig. 9 Comparison of mean wind speed between wind tunnel test and numerical simulation on islands with different slopes
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Fig. 14 Comparison of turbulence intensity between top of slope (A11) and air tunnel

OO . 7.5 . 8.0 8.5‘ .9.0 9.5 .10.0 .10.5 .11.0
T L Yo
c. B




ST S 5 R KL R R R SRR i e RS (DL 5
300
TrT
L - 50 o
20 -~ Al E35°; A5 (35%)
a— A2 (15° A6 (15%)
200t —i— A2 (25°) A6 (25°)
g —a— A2 (35°) A6 (35%)
150 | —a— A3 (15%) —e— ALl (15
4E —a— A3 (25°) —— All (25°)
—— A3 (35°) —a— All (35°)
100 | A2 (15%
- A4 (25%)
50 | A4 (35%)
e e R
0 : : ;
0 10 15 20 25 30
AL /%
a. 34 BRI XL 1
300 :
—a— Al (15° ]F\ A4 (15°)
250 | 4= ALQ23D Lpp 4 A4(59)
o= Al (3579 +— A4 (359
—— A2 (15 A5 (13%)
200 | —&— A2 (250) A5 (250)
8 o a3 A5 (35%)
B0 ) e A3 (25 s 82;
= —— A3 (35°) /i A6 (33
100 ¢ MY —e— A11(15°)
| D —a— ATl (259)
50 =; A \
% P o —
0
2 4 6 8 10 12
A5 /%
c. 38 XU 1l
300
A5 (15°) —o— A7 (15°) —a—A9 (15°)
250 AS Ezsoﬁ o A7(25°) —a—A9 (25°)
A5 (35%) —o— A7 (35°) —0—A9 (35°)
200 A6 (15°) —o— A8 (15°) —o—Al10 (15°)
A6 (25%) —a— A8 (25°) ——A10 (259)
£ A6 (35°) —o— A8 (35°) ——A10(35°)
2150 —a—All (15°)
iE —a—All (25°)
100 —e—All (35°)
50

05710 15 20 25 30 35 40 45 50 55 60 65
TR /%
e. B RABR IR

& 15

105
300 —
v/ —s— Al (15°) A5 (15°)
250 + —a— Al (25%) A5 (259)
*— Al (35% A5 (35°)
o— A2 (15° A6 (15°)
200 —a— A2 (25°) A6 (25°)
£ —e— A2 (359 A6 (35°)
B 150 | —a— A3 (15%) —=— Al1(15°)
= —a— A3 (25%) —4— All (25°)
—e— A3 (35°) —e— All (35°)
100 A4 (15°)
A4 (25%
50 A4 (359
0 s IF}:THLT—‘H ———
0 10 15 20 25
T AL E /%
b. 10 R A XA
300
A5 (15°) —o—AT7 (15°) —o—A9 (15°)
250 A5 (259) —a— AT (25°) —a—A9 (25°)
A5 (35%) —o— A7 (35°) —0—A9 (35°)
200 A6 (15%) —0— A8 (15°) —0—A10 (15°)
A6 (25%) —o— A8 (25°) ——AlL0(25%)
£ A6 (35°) —o— A8 (35°) —2—Al0 (35°)
150 —=—Al11(15%
i —a—Al1(25%
100 —e—All (359
50 =
- o,
oL B Trmml o Ry e, L
5 10 15 20 25 30 35 40 45 50 55 60 65
AL 58 B /%
d. 5 BRI R
300
A5 (15°) —o— AT (15°) —a—A9 (15°)
250 L A5 gzsog —a— AT (25°) —a—A9 (25°)
A5 (35%) —o— A7 (35°) —0—A9 (35°)
! A6 (15%) —o— A8 (15°) —o—A10(15°)
200 o oy —a—A10 (25°)
A6 (25°) —o— A8 (25°) °
£ A6 (35%) —o— A8 (35%) —2—A10(35°)
2150 - —=—Al1(15°)
1z T —a—Al1(25°
. T —e—All (35°
00f e T2
50 | ! e

0 L L I = L i L i L L I L

5 10 15 20 25 30 35 40 45 50 55 60 65
IR /%
£ 35 XU Bt i

A XA 05 DR i 24 5 AT

Fig. 15 Turbulence intensity distribution on windward and leeward sides

] ) it Y B4R AT K 2 S, TE BRI B R T 50 m N, B
JEE T R IR0 ) i 3 R R AR /0N 5 X 3 XU i O R
FEUT A e B 7 I ATh B 8 BOR S0 A a3, XT3 X
A, i T 588 4 A AT T R B A B A AR

& 15 FHIEL 16 AT LLE ), A [F 3 BE FnAS [m] o B
F14) it DA 5 R B XU 1A A s B ol B, A
) — B

7 45

A S o IR X 5 000 i 5 S 5% R g
B B4Ry B XS BEA T OF ST, A B 40T 2518

(1) S TBU 3 5 B2 T i) 1) - 29 IR AR f AN R %Ak
VRN (=54 S NS DR NI (3 5 N A 1

DA T i 2508 A 5 o sk 00 A i 3 30 o 8 G R 58
SR I — {7 Sy o DX 5 Sl R X3 SRk, B TRLA A
KMH TR 0.4~ 1 Z 0], 22 5 R K BTkt 5-F
b A A P A XU T 22 S M AR, 3 A XL 9] T 22
SPER /N

(2) /o B —E iF, Bl 9 B 3G, 0° S Bk 2= 5
RECN 0 A TR B — e w), Bl R 4
i, 008 B 4k 25 5 R BCK 0 4b 2 i B 172 3 A
BN RS 5 B TR N L Bl b ) 3 n T G o, AE 3
JE S 10°~ 30 384 in 45 BH S5 5 35 T00 fie Ak L B =i 2
R 184 TN T 1 A0, AE S A 150~ 300 m AsF 3 i %5 B
8o TR S B R 25078 A7 E, 008 B R b R K
B EGFN 25 S R B, KU T 225 SR BOR, R R



106

MAEEd 4445

—a— Al (15°) A5 (15°)
—a— Al (25°) A5 (25°)

+— Al (35°) A5 (35°)
—a— A2 (15°) A6 (15°)
—a— A2 (25°) A6 (25°)
—a— A2 (359 A6 (35°)

—a— A3 (15%) —e— All (15%)
—a— A3 (25%) —b— A1l (25%
—— A3 (35°) —e— All (35%
s A4 (15%
o A4 (25%)
s A4 (35%)

1.1 1.2

1.3 14 15 16 1.7 18 19 20

R T
a. AU NGER

—s— Al (15°) A5 (15°)
—a— Al (25°) A5 (25°)

+— Al (35°) A5 (35°)
—a— A2 (15°) A6 (15°)
—a— A2 (25°) A6 (25°)
—a— A2 (35°) A6 (35°)

—a— A3 (15%) —e— All (15%)
—a— A3 (25°) —d— All (25%)
—a— A3 (35°) —a— All (35%)

o A4(15%
o A4(25%
s A4(35%

0.1 02 03 04 05 06 07 08 09 1.0

KA
c. 3 1y

A5 (15°) —o— A7 (15°) —o—A9 (15°)
A5 (25%) —a— AT (25°) —&—A9 (259)
A5 (35°) —o— AT (35°) —o—A9 (35°)

200 A6 (159 —o— A8 (159) —0—Al0 (15°)
g A6 (25°) —o— A8 (25°) —4—A10 (259
# 150 A6 (35°) —o— A8 (35%) — —ﬁi?ggog
= —a—Al11 (25°)

ooy ok —e—All (359

50} A _
0 ; ‘
0.0 0.5 1.0 1.5 2.0 25
LANSES
e. B MUMAE X
&l 16

300

250
200

£
150
2

50

Al (15°) A5 (15°)
Al (25°) A5 (25°)
Al (35°) AS (35°)
A2 (15°) A6 (15°)
A2 (25°) A6 (25°)

A2 (35°) A6 (35%
A3 (15°) —e— Al1 (15°)
A3 (25°) —a— A1l (25°)
A3 (35%) —a— All (35%
A4 (15°)
A4 (25°)

02 03 04 05 06 07 08 09 1.0

R
b. 30 XU XA

100 | #

AS (15%) —o— A7 (15°) —a—A9 (15%)
A5 (25%) —a— AT (25°) —a—A9 (25°)
A5 (35°) —o— A7 (35°) —o—A9 (35%)
A6 (15°) —o— A8 (15°) ——Al0(15°)
A6 (25%) —o— A8 (25°) ——A10(25%)
A6 (35%) —o— A8 (35°) —o—A10(35°)
—a— ATl (159
—a—Al1l (25°)
—e—All (359

0
1.0

R XA
d. RN

A5 (15°) —o— A7 (15°) —o—A9 (15°)
A5 (25%) —a— AT (25°) —a—A9 (259)
A5 (35°) —o— AT (35°) —o—A9 (35°)

A6 (15°) —o— A8 (15°) —o—Al10 (15
A6 (25°) =& A8 (25°) — A10(2SZ)
A6 (35°) —o— A8 (35°) ——Al10(35%)
—s—All (15°)
—a—Al1 (259
—e—All (35°)
1‘.0 1I.5 2|.o 2.5
R WU ¥
£ 15 R B fip

A0 R XA R4 AP 5 93 A

Fig. 16 Gust factor distribution on windward and leeward sides
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Wind tunnel test and numerical simulation of partial wind
field characteristics of islands

Guo Jian "2, Hu Cheng\jie2

(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Institute of Bridge Engineering, Zhejiang Uni-
versity of Technology, Hangzhou 310023, China)

Abstract: In view of the prominent partial wind effect on islands, the wind profiles of idealized islands topography
with three slopes are fitted by means of boundary layer wind tunnel test and numerical simulation. The difference
factor is defined to describe the variation of wind profile, the distribution of maximum acceleration ratio and differ-
ence factor on the windward side of islands is studied by numerical simulation, and the effects of island slope and
height on maximum acceleration ratio and difference factor are discussed comprehensively. Moreover, based on the
wind tunnel data, the along-wind, cross-wind and vertical turbulence intensity and gust factor of the windward and
leeward sides are studied. The results show that the numerical simulation is basically consistent with the wind tun-
nel test results and the wind profile exponent (a) is smaller on the windward side of islands. It also shows accelera-
tion effect near the top of the island is particularly obvious and its maximum acceleration ratio is between 0.4 and
1.0. Moreover, the difference factor at the hillside is lower, and with the increase of the angle of the island ridge,
the position where the difference factor is 0 tends to approach the slope toe. As the island slope increases to 25°, the
maximum acceleration ratio and difference factor on the 0° island ridge are large. The distribution of three-dimen-
sional turbulence intensity on the windward side is relatively regular, while that on the leeward side is disordered
especially in the range of 100 m away from the island’s surface. It is worth noting that the trends of gust factor and

turbulence intensity are highly consistent.

Key words: offshore engineering; island topography; partial wind field characteristics; boundary layer wind tunnel test;

computational fluid dynamics
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