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Evolutionary Exploration

Purposeful
directed — not merely random

Goal Oriented
search to find good solution

Creative
seeks new solutions

[l Structured Problem
problem space not fully defined
cannot solve directly — cyclic
exploration needed

-

Evolutionary Exploration
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The Trial
Subject

» redesign of Foster Bridge
* Wrought Iron Bridge Co. 1890
e Ann Arbor, Michigan

Span:
« 118.7 ft [36.2 m]

ASHHTO Lane Load
e HS-20
e 650 PLF

Steel
* HSS steel tubing

Selection

» Least weight
» Designers preference
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1. Selection

Interactive web interface

The designer's selection is made based on
visual (aesthetic) criteria. This potentially
allows the GA to explore solutions more in
tune with the designer's intentions.
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2. Breeding

Crossover of ASCII strings
Output Excel cvs

A@

PARENT 1

. SELECT 2 RANDOM PARENTS

. CHECK SAMENESS OF PARENTS

. IF SAMENESS < THRESHOLD THEN BREED

. EVERY NODE HAS A 50/50 CHANCE TO CROSS

. NEW CHILDREN ADDED TO POPULATION d1f ¢
. PARENTS AND CHILDREN ALL

COMPETE IN NEW POPULATION

BREEDING

CHILD 1
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PARENT 2

v |
SAMENESS =d1 +d2 +d3 +d4
SELECTION OF CHILD

ODE FROMA

ORMAL DISTRIBUTION

F RANDOM POINTS
WITHIN AN ELLIPTICAL
RANGE AROUND NODES
OF PARENTS




3. Grow the Form

Run GC with Excel input
Generate form
Output dxf file
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4. Evaluate Form

Read into STAAD — Pro
Attach loading

Find force and deflection
Size members
Determine weight
Output csv + weight
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Past Mads

Load 1 : LOAD CASE 1




5. Ranking

Sort by weight
Kill off the heavier solutions

Peter von Bilow

AVNNAN

03718_0

RN

05125_2

05130_0

AN

05469_1

AN VAN

05537_0

05712_0

05978_2

06142_0

s

06288 2

_f}/l / |im

ANNELWZN

AN

06459 _1

07039_1

AFXITN

07294 2

AVPREN

075742

e ”4-\%};\\ P
/NANIN

07687_2

AN

09032_1

A TN

10033_0

AVORNN

10709_2

University of Michigan




6. Cycle Repeats
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Generation 1




Generation 2
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