LUCERNE ROAD BRIDGE
ANALYSIS

ARIEL FOUNDATION PARK PRATT TRUSS BRIDGE

BY: CALEB LEDFORD & GUY HARDER
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PROJECT GOAL

DETERMINE THE MAXIMUM STRENGTH OF THE
BRIDGE TO CONFIRM THE CLAIM THAT THE BRIDGE
CAN HOLD 6 TONS.




APPROACH

USING ANSYS, CREATE AND ANALYZE A TRUSS SYSTEM MODEL
OF THE LUCERNE ROAD BRIDGE AND A BEAM DEFLECTION
MODEL OF THE SUPPORTING |-BEAMS TO SEE HOW THEY REACT

UNDER DIFFERENT MAGNITUDES OF FORCE.



DATA COLLECTION

e WENT TO LUCERNE ROAD BRIDGE AND USING A TAPE MEASURE AND VERNIER CALIPER
COLLECTED THE BRIDGE DIMENSIONS.

 THE BRIDGE IS MADE UP OF MULTIPLE TYPES OF BEAMS, SUCH AS:

= |-BEAMS

= C-BEAMS

= RODS

= RECTANGULAR BEAMS

= SQUARE BEAMS

 WE MEASURED EACH TYPE OF BEAM AND ITS DIMENSIONS AND CROSS-SECTIONAL AREAS.
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ANSYS

e MATERIAL PROPERTIES (STRUCTURAL A-36 STEEL)
« MODULUS OF ELASTICITY (E)= 29.0 (10°) PsI
e POISSON'S RATIO= 0.32
« LINKI8O

» (CONSTRAINTS

e ATNODE 1& 5: ALL DIRECTIONS



L OAD DISTRIBUTION

SCENARIO | SCENARIO 2

e FORCES APPLIED AT NODES 2, 3, AND 4. FORCES APPLIED AT NODES 1, 2, AND 3.



LOAD DISTRIBUTION

-IN MOST EXTREME CASE, FORCE WOULD BE ACTING AT 3
NODES. (A DISTANCE AROUND 25 FT.)

BRIDGE TRUSS BRIDGE |-BEAM
e ONLY ANALYZING ONE SIDE OF * THERE ARE SEVEN |-BEAMS UNDER
THE BRIDGE SO THE 6 TONS IS THE BRIDGE SUPPORTING IT SO THE 6
DIVIDED BY TWO TONS IS DIVIDED BY SEVEN.
FORCE APPLIED PER NODE: FORCE APPLIED PER NODE:

F=2000 LBS. F=571.43 LBS.






ANALYSIS AND OUTPUT DATA — TRUSS MODEL

ANSYS SCENARIO 1

DISPLACEMENT R17.2
SUB =1 Academic

DV 059464 Pf?ézﬁ?%% NODE UX Uy
' 1 0.0000 0.0000

2 -0.23916E-02 -0.32874E-01
3 0.21650E-03 -0.59463E-01
4 0.28246E-02 -0.33514E-01
5 0.0000 0.0000

6 0.84382E-02 -0.13005E-01
/ 0.61513E-02 -0.33390E-01
8 0.3/011E-03 -0.59035E-01
9 -0.54111E-02 -0.34030E-O1
10 -0.79330E-02 -0.11099E-0O1

Ansys final Guy and Caleb




ANALYSIS AND OUTPUT DATA — TRUSS MODEL

SCENERIO 1

ANSYS
DISPLACEMENT R17.2

SUB =1 Academic

=1
e EEg 2 20 Element Stress Element Stress

=l 163921 451,84
1207.92 504.24
172.39 504.24
1207.92 -533.65
-606.85 1765.4
-908.50 1034.0
11177 1034.0
11177 1859.5
-908.50 -1539.2
-1539.2

NV 00O N O O A WODN -

Ansys final Guy and Caleb




ANALYSIS AND OUTPUT DATA — TRUSS MODEL

EYS SCENARIO 2

DISPLACEMENT R17.2

STEP=1
SUB =1
TIME=1
DM =.046429

Academic
DEC & 2016 N@]D]=
23:48:28
PLOT NO. 1 ]

UX
0.0000
2-0.961E-03

Uy
0.0000
-0.295E-01

3 0.1925E-02 -0.463E-01

4 0.270E-02
5 0.0000

6 0.852E-02
7 0.662E-02
8 0.218E-02

-0.164E-01
0.0000

-0.125E-01
-0.297E-01
-0.459E-01

9 -0.185E-02
10 -0.312E-02

Pnsys final Guy and Caleb

-0.172E-01
-0.469E-02



ANALYSIS AND OUTPUT DATA — TRUSS MODEL

SCENARIO 2

ANSYS
DISPLACEMENT

STEP-1 Kade Element Stress Element Stress
e - -181.59
558.13
151.6
-511.96
1457.8
514.46
1604.7
933.34
-748.36
-2146

|
2
3
4
5
6
/
8
9




ANALYSIS AND OUTPUT DATA - | BEAM MODEL

DEFLECTION AND DISPLACEMENT SCENARIO 1 DEFLECTION AND DISPLACEMENT SCENARIO 2

ANSYS ANSYS

DISPLACEMENT R17.2 DISELACEMENT R17.2
STEE=1 Academic g%}?:% Academic
SUB =1 DEC & 2016 = DEC & 2016
TIMFE=1 14:29:53 TIME=1 22129136

2\2\3/_’3/%'

. Displacement Vectors
Displacement Vectors NODE UX uy
NODE  UX Uy 1 0.0000 0.0000
0.0000  0.0000 0.0000 -0.22802

2
0.0000 -0.27909 3 0.0000 -0.36545
0.0000 -0.48866 4 0.0000 -0.17428
5

0.0000 -0.27909 0.0000  0.0000
0.0000  0.0000




ANALYSIS AND OUTPUT DATA — | BEAM MODEL

e STRESS ON SCENARIO |
ELEMENT ©MAX/MIN (PSI)

] + 5586
2 + 3362.1
3 + 3362.1
4 + 5586

e STRESS ON SCENARIO 2

ELEMENT

1

2
3
4

OMAX/MIN
+ 4/7/35.2

+ 2793.1
279 54]
+ 3074.9



RESULTS AND INTERPRETATION

STRUCTURAL A-36 STEEL

* YIELD STRENGTH: 36,000 PSlI
o ULTIMATE STRENGTH: 58,000 PsSI

SAFETY FACTOR FOR STRUCTURAL STEELWORK IN BRIDGES
e 57
MAX STRESS IN TRUSS

e 2146 PSI IN COMPRESSION
e« 1859.5 PSI IN TENSION

MAX STRESS IN |-BEAM
« 5586 Psl
*STRESS 1S BETWEEN 1/6 AND 1/7 OF THE YIELD STRENGTH



CORNE | USION

e OUR GOAL WAS TO DETERMINE THE MAXIMUM STRENGTH OF THE
BRIDGE TO CONFIRM THE CLAIM THAT THE BRIDGE CAN HOLD 6 TONS.
WE HAVE SUCCESSFULLY DONE SO USING ANSYS TO ANALYZE THE
ELEMENTS THAT MAKE UP THE BRIDGE. WE CAN CONFIDENTLY STATE
THAT THE LUCERNE ROAD BRIDGE CAN HOLD 6 TONS.



ELEPHANT CROSSING
WITH CONFIDENCE
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