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Figure 1 Parameters of spiral case with cushion layer
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Inputs ; Parameter data Pn, Judgment conditions Tm
Output; Logical result Rn
fori = lton
for Each num in Pi
forj=1tom

if Not 77 Then

L:

2

3

4

5. allsatisfy = False

6 Console. WriteLine (" Error" )
7 exit for

8 end if

9 Next

10. if allsatisfy then

11. Logicalresult. Add ( num)
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12. end if
13. end for
14 return Logicalresult. ToArray( )
15. end for
Return:Rn
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Figure 2 Cutting surface
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Inputs ; Parameter data o 8.y .¢

Output ; Cutting surface surfl surf2 surf3

: surfl = RotateSection( inletSection , alpha)

: Dim nextSectionNumber = Math. Floor( alpha / phi) + 1
. If currentSection. Number = nextSectionNumber Then

NextFeature. IsActive( beta) = False

1
2
3
4
5. NextFeature. IsActive( gamma) = False
6: else

7 NextFeature. IsActive( beta) = True

8 NextFeature. IsActive( gamma) = True

9: For Each cuttingSurface in cuttingSurfaces

10. If isOverlapWithNPhi( cuttingSurface, nPhi) Then
11. outputSurfaces ( { surf2, surf3})

12. else

13. surf2 = CutSurface( surfl, cuttingSurface)
14. surf3 = CutSurface( surfl, cuttingSurface)
15. outputSurfaces ( { surf2, surf3})

16. end If

17 end for

Return: surfl  surf2  surf3
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Figure 3 Cushion layer end junction
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Inputs ; Parameter data
Output ; Detailed model
1: Sub Main()
sectioni= Math. Floor( alpha / phi) + 1
For sectionNumber = sectioni To sectionn

currentSolid = BySection ( sectionNumber)

2
3
4
5. entityl = BooleanForSolids ( currentSolid)
6 end for

7 entity2 = CutEntity (entityl, Surfacel, Dirl)
8 entity3 = BooleanBetween ( entity2, InletSolid)
9 DtModel = CutEntity ( entity3, Surface2, Dir2)
10:  OutputModel ( DtModel)

11: end Sub

Return: Detailed model
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Figure 4 Model of spiral case with cushion layer
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Figure 5 Framework for parametric models
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Figure 7 Steel liner displacement of scheme 1
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Table 1 Calculation result of scheme 1 Table 2 Calculation result of scheme 2
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T & HL [l SR A =1 I I&

8o HH 2 I, BRI 7 A B R Bl U5 R W E B9
DLR SN TR B AR AH PN K TR T B9 B B R R o
BEABERIT D B A 1R B BT AR 4
AR ) 57 # 55 B 1) 57 B 20/

ZEA RN R 2 B AL A T B N K 143
EHAE, BB ETFFMEAEEEELUT 15°,
JE RS 20 mm,



112 N K F F W (T %R 2025 4
AL/ mm i AL/ mm AL/ mm AL /mm AL /mm
744 ‘ 6.39 557 482 : 427
N oo 2.78 2.52 XY .
\
-1.25 -0.84 -0.52 -0.15 0.11
: ~5.59 s _ . 2 264 > 4 B
(@) 30T FIRE o) -15°F e 1 © CHIEE O () ISHARE (€) 0Kk
AL F/mm — %émm A FS/mm A F/mm A E/mm
\ 5.58 N I™ 3.63 2.71 2.06
2.16 J1-53 112 \ 0.62 \ 028
\ ' | [
-1.27 -134 -1.39 -147 4 |-150
ol -4.70 ' 426 ) -3.90 - -3.56 -327
() -30°F [ hi ks (2) -15° & his (h) 0° & hr (i) 15° & bk () 30° & [hi i

8 AR2WAMBREE

Figure 8 Steel liner displacement of scheme 2
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Parametric Design of Spiral Case with Cushion Layer Based on Inventor

Secondary Development

BAO Tengfei' , ZHAO Xiangyu', ZHOU Xiwu’, CHEN Yuting', CHENG Jianyue'

(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. Jiangsu Province Water
Engineering Sci-Tech Consulting Co. , Ltd. , Nanjing 210029, China)

Abstract: In view of the complex design process of the spiral case with cushion layer, the cumbersome nature of
design changes, and the low efficiency of structure optimization, design parameters for the spiral case with cushion
layer were established based on the Inventor platform, and the parametric modeling method of the spiral case was
investigated. To tackle the challenge of handling contact states between the steel lining and cushion layer, as well
as between the cushion layer and outer concrete during parametric modeling, a surface partitioning algorithm was
introduced, enabling effective segmentation among the steel lining, cushion layer, and outer concrete. For the
overlap between spiral case with cushion layer and the inlet cushion layer, an entity contact determination algorithm
and cutting method were proposed, achieving refined treatment at their intersections. Case studies showed that
using the proposed parametric design approach allowed for rapid model creation based on design parameter adjust-
ments. As the thickness increased, the proportion of internal water pressure borne by the outer concrete decreased,
reaching a minimum of 20. 16% , while the circumferential and radial displacements of the steel lining increased,
with maximum values of 12. 26 mm and 9. 39 mm, respectively. As the laying range expanded, the proportion of
internal water pressure borne by the outer concrete roughly showed a decreasing trend, with a minimum of 23. 17% ,
while the circumferential and radial displacements of the steel lining decreased, with minimum values of 4. 27 mm
and 2. 06 mm, respectively. Ultimately, the meridional wrapping angle of the cushion layer was selected to extend
15° below the waistline, with a thickness of 20 mm.

Keywords: BIM; parametric design; three-dimensional model; spiral case with cushion layer; secondary develop-

ment



