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APPENDIX D
MODAL TEST RESULTS- SINGLE SPAN FOOTBRIDGE
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Stage 1: Bottom Chord Extensions In Place
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Stage 3: Bottom Chord Extensions Re-installed
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@ Shaker on Force Plate
b2 Accelerometer

A\ Shaker on Force Plate & Accelerometer
@ Right Next to Force Plate
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Stage 1: Bottom Chord Extensions in Place

Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Single Span Floor- Stage

1- Bottom Chord Extensions in Place
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Magnitude (dB)

Coherance

Frequency Response Functions: Magnitude, Real aginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Frequency Response Functions: Magnitude, Real aginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Frequency Response Functions: Magnitude, Real and Imaginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place
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Frequency Response Functions: Magnitude, Real and Imaginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

. . First Bending Mode . Second Bending Mode ) .
Test Date T,\T:t Excitation Fwstg!: Znﬂgr?CMode Damping Ratio h%lzzzngreBeSSrI\r;g Damping Ratio M';';set :gsf;i
q y (Half power Method) q ¥ (Half power Method) q Y
3/3/2004 5 Heeldrops fn=8.00-8.05Hz g1= 0.453% fn=15.75Hz B2= 0.521% 10.35Hz
1 | —
o o CP O O
=2 o b ‘m
w6 o o) w8 [~
L \ —

Farce Plate Time History and Autospectrum
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o 005 F Channel 7= 0.02562 9 |4
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2 41 |Peak ch 4= 00013403
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Frequency Response Functions:

hagnitude, Real and Imaginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test _— First Bending Mode First Ber_1d|ng Mode Second Bending Second B(_endlng Mode First Torsional | Second Torsional
Test Date No Excitation Frequency Damping Ratio Mode Frequency Damping Ratio Mode Frequency| Mode Frequency
(Half power Method) (Half power Method)
3/3/2004 6 Heeldrops fn=8.00-8.05Hz B1=0.348% fn=15.75-15.80Hz p2= 0.564% 10.35Hz 18.75Hz
—1 | —
O O CP O
15 5 o o 4
1 © o) o 8 o 3%
— \ —
Farce Plate Time History and Autospectrum
00F T T T T T T T T T ™
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= 1] MMJ, J' u‘m”rﬂ‘j’ﬁm*ﬁwmﬁmna e =] Channel § = 0.057577 g
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g nnsk I"-II Channel § = 0.083405 g
1 1 1 1 1 1 1 1 1 1
a 2 4 G g 10 12 14 16 18
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% 10
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(AUTOSPECTRUM Peak “Walues Chz
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a o | [Peak £n 7 = 0002504 ! Ch7
E [ |Peak Ch & = 00043367 cha ||
] 1 L — ey,
0 2 4 G &3 10 12 14 16 18 20
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guency [Hz)
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Frequency Response Functions: Magnitude, Real and Imaginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

First Bending Mode Second Bending Mode | First Torsional

First Torsional Mode

Second Torsional

Test Date T’\TS( Excitation Firs(fendmg Mode Damping Ratio ’\Snezcng Bending Damping Ratio Mode Damping Ratio S’:;Iec;m;Torswona\ Mode Damping Ratio
° requency (Half power Method) ode Frequency (Half power Method) Frequency | (Half power Method) ode Frequency (Half power Method)
3/3/2004 7 Heeldrops fn=8.00-8.05Hz 1= 0.366% fn=15.75-15.80Hz 2= 0.508% 10.35Hz 0.62% 18.75Hz 0.57%
[ | [
o O 3 ) B
& O é%\ @) &
— \ |
Force Plate Time History and Autospectrum
o T T T T T T T T ™
2 200F B
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o -01F 4
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1 1 1 1 1 1 1 1 1 1
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]
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Magnitude (dB)

Coherance

Frequency Response Functions: Magnitude, Real and Imaginary Parts

Fraguency (Hz)

Frequency Fesponse Functions, Phase Angle and Caoherance Plats
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

First Bending Mode Damping Second Bending First Torsional
Test - First Bending ; Second Bending Mode Damping Second Torsional
Test Date Excitation Ratio (Half power - Mode
No Mode Frequency Mode Frequency |Ratio (Half Mode Frequency
Method) Frequency
power Method)
3/3/2004 8 Heeldrops | fn=8.05-8.10Hz No Force Plate,No FRF fn=15.75-15.80Hz NO FRF 10.35Hz 18.75Hz

Heeldrops performed without a force plate, so there is NO transfer function for this test.

Accelerometers ()

1 1 1 1 1 1 1 1 1 1
01 | .
||. | hiax Sbsolute Ao
0.05F | "il il 1 Channel 3 = 0.094243 g
it ". IR Channel ¢4 = 0.040219 g
0 ket HMJ Jl\x:.g .ilfl!'fﬁ'ﬂﬁﬂﬂm"ﬂm W e = Channel & = 0.077202 g
I 4 Channel 6 = 0,10049 g
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0.1 F 1
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Time [sec)
-
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AUTOSPECTRUM Peak “Aalues ch 3
g Peak Ch 3 = 00046551 II — - the
2 4 r|reak ch 4= 00026167 [ chs [l
(] =
o Peak Ch & = 0.0020725 1 .
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S 5| [Peak ch7=p0020718 | Ch7
b= Peak Ch & = 0.0049067
ey
1] L . o i '} i
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— | —
o o D o 3
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5 5 o w3 o 4
\
|
5 8 o % 8 0 B>
L | — |

Time History and Autospectrum of Accelerameter Data
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Single Span Floor- Stage

1- Bottom Chord Extensions in Place

Test Force Plate Sine Wave Peak
Test Date Excitation " Autospectrum Peak Autospectrum Value x 1.414 Remarks

No Amplitude

Value

3/10/2004| 1 Sine Fnc/ Calibration of the Shaker on the Ground 0.412 Volts 0.2951 Volts 0.295171.4142=0.417 Volts OK
3/10/2004| 2 Sine Fnc/ Calibration of the Shaker on the Ground (0.32+0.23)/2=0.275 Volts 0.19595 Volts 0.19595"1.4142=0.277 Volts OK
3/10/2004| 3 Sine Fnc/ Calibration of the Shaker on the Ground (0.13+0.155)/2=0.1425 Volts 0.1014 Volts 0.101471.4142=0.143 Volts OK
3/10/2004| 4 Sine Fnc/ Calibration of the Shaker on the Ground (0.41+0.405)/2=0.4075 Volts 0.295 Volts 0.2951"1.4142=0.417 Volts OK

Tests 1-4: Calibration of the Shaker on the Ground

Calibration 1

Farce Plate Time History and Autaspectrum
100 T r T T r T T
g = | ‘
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o
o
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L
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g 10 12
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287



Calibration 2

Force Plate Time Histary and Autospectrum
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Autospectrum

Calibration 3

Force Plate Time History and Autospectrum
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Force Plate (Ibs)

Autospectrum FP

Autospectrum

Accelerometers ()
=

Calibration 4

Force Plate Time History and Autospectrum
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date Test No Excitation V\ggztstorgze
3/10/2004 5 One Pedestrian Walking @ 2 Hz (120 BPM) 162 lbs
[ | I
#7 O S < IR
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O O ® O O
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i 8 o % 6 o 4
H— \ —
Tirme History and Autospectrum of Accelerameter Data
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= II ﬂ || l 1"14 Jl”t,ﬂ b ({Channe! 4= 0016091 g fr
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o lMII i ﬂ |’| |II I |-|l Channel & = 0.0435 g
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date Test No Excitation V\IIDeight OT the
edestrian
3/10/2004 6 One Pedestrian Walking @ 2.67 Hz (160 BPM) 162 lbs
— | —
® 7 O ® 5 O 3 &
|
|
O O CD O O
|
|
g 8 o g 6 o 4
L | L |
Time History and Autospectrurm of Accelerometer Data
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£ AUTOSPECTRUM Peak “alues — - thd
Z 0Mmr Ch %
‘uu'J' Pesk ChZ=0O029212 | Ch &
o Peak Ch 4= 00027491 i
o Peak Ch & = 0.0052022 | Ch7
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date Test No Excitation Weight OT the
Pedestrian
3/10/2004 7 One Pedestrian Walking @ 1.70 Hz (100 BPM) 162 lbs
— \ —
&7 O K$2 5 O 3
|
|
@ @) ) O O
\
|
g 8 O g 6 O 45
L7 \

Time HiStDr'_-,-' and Autnspectrum of Accelerarmeter Data
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date Test No Excitation
3/10/2004 8 Sine Wave @ 8.00 Hz
&7 O 3 &

3)
O

o
o

. @;
o
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(o]
O
—
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O
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&

Foree Plate Tirme History and Autospectrurm
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5 [Peak)x<(1.414)= Time Domain Force Amplitude
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Freguency (Hz)
Time Histury and Autnspectrum of Accelerometer Data
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= I i * o) L | Charnel 3 = 0099562 g ({1 |
T bt ol LA Channel 4=0.1126 g Ll
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oy
0.4 1 1 1 1
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= AUTOSFECTR UM Peak ‘Walues (Peakm(1.414FTime Domain Amplitude| | ------- Ché
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5 021 |peak ch 3 = nodasre (Peak Ch3x 1.41d)= 0.063455 g  — ths
= Peak Ch 4= 0.051473 (Peak Chdx 1.41d)= 0.072783 g
@ Peak Ch § = 0.26443 (Peak Chéx 1.414)= 0.35076 g
= 011 |Peak ch 6 = 025207 (Peak Ch6x 1.4140=0.35011 g T
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date Test No Excitation
3/10/2004 9 Sine Wave @ 8.00 Hz
— \ —
27 O &5 @) 3
|
N
o O /N O &
|
% 8 o % 6 o 4 5
L T \ |
Faorce Flate Time History and Autospectrum
g 20 |
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Channel 1% 1.414 = (224.3 bivol)= 26 5489ks

1 1
g 10 12 14 16 18 20
Frequency (Hz)
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 11 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

First Bending Mode

First Bending Mode

Test Date Test No Excitation Frequenc Damping Ratio
quency (Half power Method)
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Magnitude (dB)

Frequency Response Functions: Magnitude, Real and Imaginary Parts
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 13 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 14 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 15 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No

Excitation
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 17 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 18 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

Test Date | Test No Excitation
3/10/2004 19 Sine Wave @ 8.00 Hz
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Single Span Floor- Stage 1- Bottom Chord Extensions in Place

First Bending Mode

First Bending Mode

Test Date Test No Excitation Frequenc Damping Ratio
quency (Half power Method)
3/10/2004 20 Chirp for Torsion | fn=8.05-8.10Hz 1= 0.63%
— —
O 27 %5 23 O
|
|
O O w2 O O
|
o 33 8 6 3 4 O
|

Force Plate Time History and Autospectrum

Force Plate (Ibs)

-100
0

1
8 10 12 14 16 18
Time (sec)

20

Autospectrumn FP

8 10 12 14 16 18
Fregquency (Hz)

Time History and Autospectrum of Accelerometer Data

Accelerometers (g)
-
= [N]

=]
a
T

04
1]

Tirme (sec)

Autospectrum

g 10 12 14
Frequency (Hz)

307




Magnitude (dB)

Coherance

Magnitude (FRF)

o

Real (FRF)

Imaginary (FRF)

—_

o)

Frequency Response Functions: Magnitude, Real and Imaginary Parts

| | 1 | | | | | |
2 4 a g 10 12 14 16 18 20
Chz
1 1 1 1 1 1 1 1 |:h 3
_____ i, I el T
T T Ch %
------- Ch &
- Ch7
1 1 1 1 1 1 1 1 el ]
2 4 a g 10 12 14 16 18 20

Fraguency (Hz)
Frequency Fesponse Functions, Phase Angle and Caoherance Plats
1 1 I 1 1 1 1 1 1
o o =

| | 1 | | | | | |

2 4 a g 10 12 14 16 18 20

|
g 10 12
Freguency (Hz)

14

308




Single Span Floor- Stage 1- Bottom Chord Extensions in Place

First Bending Mode

First Bending Mode

Test Date Test No Excitation Frequenc Damping Ratio
quency (Half power Method)
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Stage 2: Bottom Chord Extensions Removed
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Test 1
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Test 27a
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Test 27b
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Tests 30-35
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed
30-35 Shaker Calibration
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed
30-35 Shaker Calibration
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed
30-35 Shaker Calibration

Test 33

Force Plate Time History and Autospectrum

50

W I A
é O ru'hxirnu Fhsolute Force:
o Channel 1 = 3220994 |bs
i

s -100
L

_15|:| 1 1 1 1 1 1 1 1 1
2 4 B g 10 12 14 16 18 20
Time [zec)

o 03r .
L

£ ozt §
o

ak)

@ 01k 1
% (Peakix(1.414)= Time Domain Force Amplitude

=L 0 Channel 1 x1.414 x (224 5 lbidol)= 92 26935hs

0 2 4 B g 10 12 14 16 18 20
Frequency (Hz)
Tirme Histary and Autospectrum of Accelerometer Data
2 T T T T T T T T T

Accelerometers (i)
=

haximum Sbsalute Acc:
Channel 2 = 1.4696 g

|
g 10 12 14 16 13 20
Time (sec)

-1
2
0
e T
=
2 05
o
5
I
0

AUTOSPECTRUM Peak Values
Peak Ch Z=1.072

Chz

(Peak’m1.H4FTime Domain Amplitude
(Peak Ch 2 x 1.414= 15243 g

|
g 10 12 14 15 18
Frequency (Hz)

366




Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Test 36
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Test 37
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Single Span Floor- Stage 2- Bottom Chord Extensions Removed- Test 38
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Stage 3: Bottom Chord Extensions Re-installed
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Single Span Floor- Stage 3- Bottom Chord Extensions Re-installed- Test 2
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Single Span Floor- Stage 3- Bottom Chord Extensions Re-installed- Test 3
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Single Span Floor- Stage 3- Bottom Chord Extensions Re-installed- Test 3a
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Single Span Floor- Stage 3- Bottom Chord Extensions Re-installed- Test 4
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Single Span Floor- Stage 3- Bottom Chord Extensions Re-installed- Test 5
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Single Span Floor- Stage 3- Bottom Chord Extensions Re-installed- Test 5a
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Shaker Calibration on Ground
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