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HELIXXX BRIDGE IS A PROPOSAL FOR MODELLING OF THE BRIDGE IN INSTEAD OF MANUAL MODELLING, THE WORK IS DONE USING
AMSTERDAM ICONIC BRIDGE COMPETITION STAAD.PRO IS CHALLENGING DUE PARAMETER/ALGORITHM BASED WORKFLOW THROUGH MATLAB AND
201 2 SUGGESTED BY EUGENIO AGLIETTI. TO ITS IRREGULAR GEOMETRY. ASCIlI THAT IN THE END IS TRANSFERED TO STAAD SCRIPT FORMAT.

METHOD

PARAMETRIC
BRIDGE MODEL

GENERATION

‘ TOPOLOGY SCRIPT l | VISUALISATION MODULE | ‘ DESIGN SCRIPT '
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GEOMETRICAL NODE CONNECTIVITY FOR TOPOLOGY DATA GRAPHICAL USER MATERIALS SECTION SUPPORTS RELEASES LOADS DESIGN DATA
PARAMETERS COORDINATES MEMBERS AND PLATES TRANSLATION INTERFACE PROPERTIES TRANSLATION

MODELLING SEQUENGCE: T DESIGN DATA IS
FRAME FORMING sections for the TRANSLATED TO STAAD
tubes

FRAME TRANSLATION SCRIPT BY MEANS OF

ASCII.

FRAME ROTATION
BODY BEND UP

Rectangular or
square hollow

DEFINE MATERIAT START
ISOTROPIC STEEL

E 2.05e+008

PFOISS0ON 0.3

PATHWAY CUT THROUGH

sections for the

DENSITY 76.8195
KEY PRINCIPLES: frames ey st
ENC DEFINE MATERIAL

AFFINE IPE sections for

pathway beams
TRANSFORMATIONS Plate with a defined

; MEMBER PROPERTY EUROPERN

NODE INDEX thickness forthe pathway 1 TO 238 TABLE ST 300x12.5SHS

239 TO 354 TABLE 5T FIPFE OO0 1 IO 0.7
395 TC 546 TABLE 5T IPEA300

STANDARD STEEL MEMBERS APPLIED TO NECESSARY ELEMERT L R EN T

PROGRESSION DATA

NEAREST NEIGHBOUR 547 TO 624 THICKNESS 0.2
CONSTANTS
ALGORITHM FOR PATHWAY MEMBERS WHOS INDEXING IS KNOWN FROM GEOMETRY A T o

GENERATION PHASE.

SUPPORTS ARE SHERORES:
1 FIXELC BUT MX MY MZ
MODELLED TO A EDAEN: BT A

FY X
GEOMETRY MODIFICATION 159 FIXELD BUT ME

o

BASED ON COMBINATION ALLOW MOVEMENT

IN X AND Z

OF 7/ INDEPENDENT

PARAMETERS: DIRECTIONS.

LENGHT
AMOUNT OF FRAMES

MEMEEE EELEASE

395 399 403 407 411 S5TART M2
415 419 423 427 431 5TART MZ
435 439 443 447 451 S5TART MZ
455 459 463 467 471 5TART MZ
475 479 483 487 491 5TART MZ
435 439 503 507 511 5TART MZ
515 519 523 527 531 5TART M2
535 539 543 5TART MZ

398 402 40& 410 414 ENC MZ
418 422 4246 430 434 ENC MZ
438 442 44f 450 454 ENC MZ
458 462 466 470 474 ENC MZ
478 482 48& 490 494 ENC MZ
438 502 506 510 514 ENC MZ
518 522 526 530 534 ENC MZ
538 542 5446 ENL MEZ

FRAME WIDTH
FRAME HEIGHT
BODY ROTATION
BEND uUpP (BODY)
BEND UP (PATHWAY)

Plate 4

TRANSLATION OF Plate 1

ELEMENT RELEARASE

547 TOQ 624 J1 MY M
547 TO 624 J2 MY MX
547 TO 624 J3 MY M
547 TQ k24 J4 MY MX

MATLAB RAW TOPOLOGY

DATA TO STAAD SCRIPT

JOINT COORDINATES MEMBER INCIDENCES | ELEMENT INCIDENCES SHELL USING STANDARD

1 0 ; : 247 1 ;
i . | S s : DEFINITION COMMANDS —+

PATHWAY BEAMS ARE RELEASED TO MODEL SIMPLY

2 0 ; ;
3 & H : 549 167
4 & 7 ;

550 172 ASCII.

SUPPORTED BEHAVIOUR. PATHWAY PLATES ARE RELEASED
TO TRANSFER GONLY VERTICAL FAORCES T THE BEAMS.

LOAD 1 LOADTYEE Dead TITLE G member weight
SELFWEIGHT ¥ -1 LIST ALL

LOAD 2 LOADTYPE Dead TITLE G cowver
MEMBEER IL.OAD
1 TO 238 UHI GY -1

RESULTS

Ul ALLOWING FOR INTERACTIVE GEOMETRICAL ADJUSTMENTS OF THE LORD 3 LORDTYFE Live TITLE Q crowd full

ELEMENT LOALD
547 TO 824 PE GY -5
547 TO 624 PR 1X 0.5

STRUCTURE WITH DIRECT UPLOAD TO STAAD.PRO WITH ALL DESIGN DATA

(PROPERTIES, SUPPORTS, RELEASES, LOADS) NECESSARY TO START

LOAD 4 LOADTYPE Liwe TITLE ¢ crowd eccentric
ELEMENT LOALD

547 TQ 585 PR GY -5

547 TQ 585 ER LX 0.5

LOAD 5 LOADTYPE Accidental TITLE & wehicle
ELEMENT LOALD

566 605 PE GY -1000 -0.1 -0.1 0.1
565 604 PR GY -2000 -0.1 -0.1 0.1
566 605 PE GZ -24 0 O
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565 604 PR GZ -48 0 0

BRIDGE LOADS AND LOMBINATIONS ARE APPLIED PERFORM ANALYSIS ERINT STATICS CHECK
FINISH

| ACCORDING TO EUurROCODES 1 AND 3.

DISCUSSION

FINE MODELLING METHOD FOR STAAD.PRO, COMPLEXITY OF THE PROJECT IS ONLY
LIMITED BY PRAOGRAMMERS CADING AND COMPUTATIONAL GEAOMETRY KNOWLEDGE.

UPLoaAD TO STAAD START ANALYSIS SIMILAR METHOD IS SUITABLE FOR AUTODESK ROBOT STRUCTURAL ANALYSIS,
WHERE INSTEAD OF MATLAB ONE USES VISUAL BAasic, C# oR C++ PROGRAMMING
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ENVIRONMENT FOR SCRIPTING. ALSO, IT WORKS WELL WITH EXCEL VISUAL BASIC
MACROS. IN ALL CASES A GOOD SETUP FOR OPTIMIZATION PROBLEMS. IN CONTRAST
TO VISUAL PROGRAMMING (DYNAMO OR GRASSHOPPER 3D) REQUIRES MORE EFFORT
ON GEOMETRY GENERATIAON.



