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Relationships between Numerical Dynamic Responses using Various Human Walking
Force Models and Full Scale Measurements of Single Span Pedestrian Bridges
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Dynamic response is one of the most important themes in the design of pedestrian bridges.
Investigations are conducted to study relationships between the numerical results using various
human walking force models and full scale measurements of dynamic response caused by a

walking human.

It is ascertained that the computed velocity responses for 8 single span

pedestrian bridges are larger than the measured value when a person is walking on the bridge at
the same pace as the natural frequency of the bridge. When the human walking pace decreased by
2~3% from resonant frequency is considered in the numerical computation, the results are fairly

in good agreements with the vibration test.
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F- 1 MHRELUSEBOMMEET S BEHRS TR OB EERE (Bridge-A~Bridge-D)
2 XEE " B WE 2Kt | BEREK | XEREER B X
2 w — Ak 1 f1 & HERE
Bridge-A | 40.86 m 0.744 tf/m (7.29kN/m) 0.0210 m4 2.27 Hz 0.0063 5.31 cm/s
Bridge:B | 43.50 m 0.740 tf/m (7.25kN/m) 0.0209 m* 2.00 Hz 0.0188 3.94 cm/s
Bridge-C | 48.55m | 8.333 tf/fm (32.66kN/m) 0.0799 m! 1.48 Hz 0.1194 0.27 cm/s
Bridge'D | 42.00m 1.630 tf/m (15.97kN/m) 0.0789 m4 2.81 Hz 0.0126 4.38 cm/s

R 2 NH&LHEROMERET S BENHRBMTROBAEERE (Bridge-E~Bridge-H)

% XHE E B FHE2KRE | BERBEK | NEEER | B _ X
4 w — A b1 £ (1] HERE
Bridge E 23.30 m 0.215 tf/m (2.11kN/m) 0.0010 m* 2.83 Hz 0.0739 15.40 cm/s
Bridge-F 29.30.m 0.254 tf/fm (2.49kN/m) 0.0022 m4 2.44 Hz 0.0939 13.38 cm/s
Bridge-G 30.40 m 0.279 tf/fm (2.73kN/m) 0.0040 m* 2.93 Hz 0.0790 16.85 cm/s
Bridge-H | 31.80m 0.276 tffm (2.70kN/m) 0.0036 m* 2.564 Hz 0.0788 7.58 cm/s
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F— 3 Wheeler TFN OIRSHTHME

® 4 FiRAH L) B AR BITHE BRHBHFAND
Bridge-A 2.27 B/ 0.92m 0.36 sec 2.04 m/s 1.64W kef
Bridge-B 2.00 #& /% 0.69 m 0.46 sec 1.33 m/s 1.38W kgf
Bridge-C 1.48 /% 0.54m 0.82 sec 0.77 m/s 1.12W kgf
Bridge-D 281 %&/% 1.62 m 0.23 sec 4.48 m/s 2.49W kef
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BAEELE EELEOL®E
w % BEHTE EHE BT i/ SR
Bridge-A 22.04 cm/s 5.31 cm/s 4.15 '
Bridge'B 10.43 cm/s 3.94 cm/s 265
Bridge-C 0.440 cm/s 0.27 cm/s 1.63
Bridge-D 13.18 cm/s 4.38 cm/s _3.01
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BXEEIE | U ey | HERB/ERD
Bridge-A 5.31 cm/s 11.04 cm/s 22.04 cm/s 0.501
Bridge-B 3.94 cm/s 5.296 cm/s 10.43 cm/s 0.508
Bridge-C 0.27 cm/s 0.224 cm/s 0.440 cm/s 0.509
Bridge-D 4.38 cm/s 6.594 cm/s 13.18 cm/s 0.500
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Bridge-D 6.594 cm/s 6.595 cm/s
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BRAHEELE
& A B R (E
Bridge-A 5.90 cm/s + 5.31 cm/s
Bridge-B 2.71 cm/s 3.94 cm/s
Bridge-C 0.25 cm/s 0.27 cm/s
Bridge-D 3.75 cm/s - 4.38 cm/s
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Bridge-A 5.90 cm/s 6.14 cm/s
Bridge-B 2.7l cm/s . 2.82 cm/s
Bridge-C 0.25 cm/s 0.25 cm/s
Bridge-D 3.75 cm/s 3.92 cm/s
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£-10 HRPWEEMCI BN ERITER SREMOLLE: (Bridge-A~Bridge-D)

BAEEDE
w % ‘ BTl
e 97.0% O | 97.6% D | 98.0% DB
Bridge-A 5.31 cm/s 4.22 cm/s 6.14 cm/s 8.19 cm/s
Bridge-B 3.94 cm/s 2.01 cm/s 2.82 cm/s 3.63 cm/s
Bridge-C 0.27 cm/s 0.22 cm/s 0.25 cm/s 0.30 cm/s
Bridge-D 4.38 cm/s 2.93 cm/s 3.92 cm/s 4.65 cm/s
£-11 HRFREECS ERBRSERITRER S HEMEDOLLE (Bridge-E~Bridge-H)
BREELE
" A R iE
e 97.0% DB | 97.5% DA | 98.0% D KR
Bridge-E 15.40 cm/s 38.09 cm/s 41.82 cm/s 45.64 cm/s
Bridge-F 13.38 cm/s 17.65 cm/s 19.84 cm/s 22.11 cm/s
Bridge-G 16.85 cm/s 21.58 cm/s 26.63 cm/s 29.35 cm/s
Bridge-H 7.568 cm/s 15.60 cm/s 20.19 cm/s 22.78 cm/s
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