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Parametric design and the force performance analysis of hybrid
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Abstract: Taking the Changzhou Stadium - Kiewitt lamella ellipsoid parabolic shell as an example, two
types of 6 kinds of hybrid ellipsoidal paraboloid reticulated shell parameterized design macro program
are developed by using the APDL(Ansys Parametric Design Language)parameterized design language.
ANSYS software is used to compare and analyze the force performance of 6 kinds of reticulated shells.
The results show that: Under the same condition, the structure and mechanical properties of Kewitte -
lamella ellipsoid parabolic shell is the most reasonable. Therefore, it’s a priority selection in practical
engineering. The vector span f/S of the first type hybrid elliptic paraboloid reticulated shell is 1/4~1/3 and
the optimal force performance of second kinds of reticulated shells with sagittal span ratio f/S to 1/3~1/2
is optimal. This paper provides a certain reference for the shape optimization and engineering design of
this kind of reticulated shell.
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Fig.1 Macroscopic geometrical parameters of the Kewitte - lamella hybrid ellipsoid parabolic reticulated shell
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Fig.2 Structure diagram of six kinds of hybrid ellipsoid parabolic reticulated shells
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Tab.1 Mechanical analysis of hybrid ellipsoidal paraboloid reticulated shell
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KIE-RIB F1 KIE-SCH i KAV FE 4 H 70 I X B 5
I\ G5 = AR AT R DL B T Ak — 21 5 B A2 Tl AT

KIE-LAM #& K A7 #% 4 b (058 8% = Mot D% X BT 5

RIB-KIE, SCH-KIE, LAM-KIE {3 # %% K {5 i 15
SrATAE_EEREE R R LB IR [ A R R [ A, R EREE
FIRIEE /NF TS . (2)6 B A AR ER 4 1f 1 52
)T R S5 A5 JE 2R, B AR ¥R B

KIE-LAM fe KRR &R B 395N, 58 BERNII BE
B, desehs TR RISEE H KIE-LAM, (3) 7E4%
MSHEEEE . KM EAERIREDL T, KIE-SCH

5% /T KIE-RIB, AT LIRS RHAT 5 A . e
LRI I MERE, OIS AR B S R B D
Ko Bk, Skbr TR A BLERATMRERTT A,

2.2 K5 A MEERN R

P $1=80 m, S$:=50 m, f=12~40( K4 4).
Ny=14 W & — 2k (Kn=8, Ns=9). $ — 2k (Kn=12,
Ns=4) tERk Hh 4 1w W 52 3E4 T8 I ERE S A, 15 2IBE
&, ST R B R ALRBE N B A . I AE
SrRTEE UL 4,



10 wodb TR ok 2%

2L
°

2L
°

e (g % F Jz ) 2018 4F

Hi P 4 8] . (1) B #& f#Y 3% K, RIBKIE,
SCH-KIE, LAM-KIE fz K {2 % F f5c A F B2 g 22 3L
R A — B AR, R 12, 16 m i,
LAM-KIE #z K B 8 H VA B 5, "I KL, LAM-
KIE fE5¢Fr TREH A B oo kP, B 2%
W FE S5 LR — 28, m] B e 3 I 5 FYD 55 T
B, (2KIE-RIB, KIE-SCH, KIE-LAM B #& fHY 3
YIS FNDLEZIE G HI NI Y ot YN EE PG <
KIE-RIB f£ £=20 I 5 KA RS F 85 AN B 138 Bl de /)y
{6, /=20 HE K3 =28 Ibf, KIE-SCH Y & K {2 7 1
T 10.3%, EAFIRDE/NT 2.35%, ff R pr
B KIE-LAM e KRB T 8.09%, A
FIBL N T 12.45%, f0f de AFI R T iU, 25

EHEIE 2R MSEREELL £/S B 1/4~1/3,
—=— KIE-RIB
0.10 ~ —e— KIE-SCH
—— KIE-LAM
0.08 - —v— RIB-KIE
. —+— SCH-KIE
R LAM-SCH
S 0.06 4
K
il
0.04
0.02 |
T T T T T T T
10 15 20 25 30 35 40
f

2.3 T ER RIS RER R

1 HL $1=80 m, $=50 m, £=30 m, Nx=14 ]
— 2% (Kn=8, Ns=10), % — 3 (Kn=14, Ns=5) ¥k
oy 1T 52 4 S0 A5 B F RTINS e T 5T gk A

5 SIPERELL XS A7, 13 2S5 M Y e R AL RS (E AN A
S IE, 4 2 FoR,
HH2E 2 S0 SRS 2 e as ARty

T 4 578 ?khf?%ﬂr?ﬂfﬁﬂ? BRI, 5%
W 7 3 T AR T NI e R A RS LR T Be2 /), H
B R N EE R B R, AT LRI o i — 2K

WO SERIMIEE , 5% BEAK]
Ay
35
-50
£ -150 1
=
i 2200 - —=— KIE-RIB
=3 —eo— KIE-SCH
250 4 ——KIE-LAM
—v— RIB-KIE
| —— SCH-KIE
-300 —< LAM-SCH
10 15 20 25 30 35 40
S

Bl 4 FSFh A s ER A THT A 52 e K B RS At K B DB £ 738 R A

Fig.4 The law of change with f of maximum displacement and maximum stress of six kinds of hybrid ellipsoidal parabolic

reticulated shells
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Tab.2 Effect of bearing form on structural static performance
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