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Dynamic response problem about plate on tension-free double
parameter foundation with moving load

LIU Jun-qing, CAO Shu-wen, SUN Ying, WANG Wei
(School of Science, Xi’an University. of Arch. & Technology. , Xi’an 710055 , China)

Abstract: A dynamic response problem about thick-thin plate on tension -free double parameter foundation with random moving
loads and problem about plate untouched foundation have been solved. From the generalized potential energy functional analysis of
subsea of system about plate-foundation touching beginning, we can get subsea generalized harmonious element about solving
dynamic response problem of plate on tension-free double parameter foundation with random moving loads through building and
analyzing potential energy functional analysis of section about plate element, section of foundation element and section of
plate-foundation element. We use method of Newmark and programme with MATLAB through iterativeness and get dynamic
response value of every point in midst plane about moving loads in different instantaneous, different place. We also get the region and
area of plate untouched foundation. Through numerical calculation, we can verify the method proposed, with which analyzing
dynamic response problem about thick-thin plate on tension-free double parameter foundation , is effective.

Key words: tension-free; double parameter foundation; touch element; generalized harmonious element; dynamic response; moving
load
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Table 1 Natural frequencies of plates
(Hz)
1§y 2 B 3br 4 5 5 i 6 b
783605 52.8216 528216 -11.1258 -11.1258 423116

MR S SRR ) P=10 KN AR IR A T
FE w EHWE 2. 483 P =10 kN, 5 v =
10.0 mv/s, y1=10 m WFEZ) M NAL LR 3. 45
Zfidk B =10 kN, 23 v =10.0 m/s, H& o, =
2222 rad/s, BILERES y1= 10 m IS KI5 7w R AE K,
* 4.
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Table 2 The values of middle plane
of the quarter plate’s deflectionw

vix 0 a/10 als 3a/10 2a/5 al2

0 -1.592 188 -1.594 476 -1.597 029 -1.599 537 -1.601 494 -1.602 256
a/10 -1.592 265 -1.594 611 -1.597 212 -1.599 82 -1.601 902 -1.602 728
al5 -1.592 552 -1.594 961 -1.597 746 -1.600 657 -1.603 145 -1.604 192

3a/10 -1.592 960 -1.595 501 -1.598 576 -1.602 011 -1.605 303 -1.606 825
2a/5 -1.593 351 -1.596 026 -1.599 482 -1.603 727 -1.608 674 -1.611 309
al2  -1.593 505 -1.596 252 -1.599 908 -1.604 642 -1.610 724 -1.614 15

s a BB w(107 m) o BEEAAF: h=0.6m, g\ E .\ E,
2 0.
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Table 3 Flexibility of plate middle plane

(x.)

0.1s 02s 03s 04s 05s 0.6s 0.7s
/m
0,10 4%10° 1%x10° -1.6X10* 0.001 97 -0.024.8 0.223 6 -0.287
2,10 4X10° -1x10° 1.15%10* -15.5X10* 0.0177 -0.087 -1.66
4,10 4%10° 0.0 -1.24x10* 0.001 7 -0.019 0.078 2.1
6,10 5% 10° 3X10° 9.5%10° -0.001 4 0.0159 -0.001 9 -3.08
8,10 5x10° 9% 10° -0.67X10* 9.79%X 10 -0.01 -0.095 4.06
10,10 4X10° 1.6X107° 4x10° 5.5%10* 0.005 6 0.183 511
12,10 3X10° 2.6X107 0.28%x10* -5.48%10* 0.006 3 -0.34 6.23
14,10 2X10° 3x10° 6X10° 0.000 9 -0.012 6 0.395 -6.71
16,10 1Xx10° -3.8%107 1.43x10* -0.001 8 0.024 6 -0.507 7.279
18,10 0.0 2.7%107° -1.33x10* 0.001 1 -0.020 7 0.368 9 -5.583
20,10 -1X10° 3.1%107 1.77%x10* -1.52x10* 0.026 9 -0.4352 6.093

e w(X10°m), h=0.6m, E - E . E_A%0,P<10kN, V=10 m/s.

s1

F4 RPEHE w(10°m)
Table 4 Flexibility of plate middle plane w (10”°m)

(x.)
0s 0.1s 02s 03s 04s 05s 0.6s 0.7s 0.8s
/m
0,a/2 0 0 1Xx10° -1.5%107 1.3x10* -1.63X10°  23.55%10° -0.303 1 -0.328 39
al10,a/2 0 -1x10° 0 1.4%X10° -1.48%10* 1.86% 107 222%10° 0.191 61 0.228 25
al5,al2 0 1Xx10° 0 -1.5%107 1.75%x10* 2.18X10%  2534%10° 02119 -0.701'5
3a/10,a/2 0 -1x10° 0 1.3x107° -1.7X10* 232107 -23.8%10° 0.1543 0.579 4
2a/5,al2 0 -1x10° 0 -1.3%x107 1.64x10* 24%107° 2048 %107 -0.078 4 -0.8859
al2,al2 0 -1X10° 1Xx10° 12%10° -1.5%10* 2.454X10°  17.88X107 -0.002 0.7427
3al5,al2 0 1X10° 2X10° 9x10° 0.94x 10 2.1%107 7.603%107 0.169 776 -0.468 84
7a/10,a/2 0 0 3%10° 6x107° -7.7%107 1.789X10°  -4375x107 -0.250 0.294 18
4al5,al2 0 0 3%10° -1X10° 2.9%107° -1.116X 107 -4.899X10°  0.403 084 0.036 58
Aal2 0 0 3%10° 2X10° 43%10° 0.584X10°  2.02X10? 0322 -0.083 98

VE: P=10 kN, V=10 m/s, w,= 2.222 rad/s, h = 0.6 m AT E 45 3.
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