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Synopsis

As an extensive study of Dynamical Ground Compliance which represents the dy-
namical properties of a foundation on the ground, we discuss on the compliance of the
rectangular foundation on a semi-infinite visco-elastic solid of Voigt type in this paper.
For the various combinations of viscous constants, excitation patterns and shape factors
of a rectangular foundation, the numerical results of Dynamical Ground Compliance
and the equivalent rigidity and viscous damping coefficients are shown in non-dimension-
al form. It is pointed out that when viscous constants in medium become larger, the
equivalent rigidity coefficient becomes smaller, but the equivalent viscous damping coeffi-
cient becomes larger. And the equivalent viscous damping coefficient can be approximately

estimated by the total amount of diffusive and dissipative damping.
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Y (x1>8, or [yi>e),
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Fig. 3 Rayleigh Pole. £,=+ (& —i&,). Fig. 4 Phase velocity and attenuation
constant for Rayleigh wave.
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Fig. 5 Phase velocity and attenuation constant
for dilatational wave and distortional
wave.
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S1(aet) = stozos, 6)de, Srs(aot) = stcaos, £)sin?6de
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5. SEfFR-T (44) ROBEHEOKEIEDIRFT TH £ TIERETH D, Stirling OFHHAR
ki BRI c/b=2.0 DHEIFL, 0.0005% LA TH-7c, B & BT 5 ERBEMI b =50
THHY -7,

aE>50 DFESIT X B EEIIRICRN 2 FHEE L bR LA fice 5,

(4.5) Rt E>oo THBAMBECET 525, (4.5) KOEEY & CEBERAME, Tibb, ootk
FAEEEFLCE S &, (4. 1D)~.3) Rz (4.4) XD af=50~cc FTOFEFEL, 4.5) KD >0
DEOEE LTHETE S, —F, (4.4) KD af=0~c ¥ TOERSIEFTARC X BIITERE -
TED, af=0~50 ¥ COBEFIETRDI: (4.4) ROMEICHT S table XAV THRERS®T> 2 &
2kb, (4.4) KD gt =50~cc ¥ TOREDLFAET S ENTES,

UL Lieah, SEOEMECH T2 L0 X 2BE0 5D 5 EI&IIFFFIT/NE L, BEMRT c/b
=10 D& X, HEREEIIN0.0001TH -7,

3, BIERSICITTXT Simpson 3/8 % AV, FHEEEN 0 BT3RS LT, HNEE
0.00001% AP, & BATABoEH L ik EEHS EHMEOKE s L 25) TiXEREZE 0.05%LL
AR E 2 CRSTHEREMSEIL TS HEL L o7

42 BEHESLORKR

421 8t & & B

3. 4 TELRERNER (3.28)~(3.30) X¥ 4. 1 TR~ HEREC Bo\T, digital EFE
B X O ROTERO—E%, Table 1 (FEIME), Table 2 (KFIHE) 35 X8 Table 3 (ElEEINR)
CRT, 22T, D Poisson H v=1/4 (n2=1/3,x=p) L{EL, ZEWEMEIEL ¢/b, Lamé o

_& ¥

BB T BRI SRR 7( =55 ), Lamé OB N CHIET B BEAHOM

V/K 35 RODHRADIRBIBICE T 5 BATE a(=wV/ p/pb) IR LT, EBEM b ¥ —EICL, ¢ ¥ELl
BEPFESRTO 5, BRIERECHOADDD, £0 REHE fu, BEME fu U=V,H,R] T
RbLTW2, Tichb,

o

w . u . bip .
b pu= fir+ifer, ﬁ;;,-b#=f;s+zfza, M reiot ’T=flk+1fzk (4.6)

Pyetot
ki Figs. 6~8 (FEENE), Figs. 14~16 CKEIMR) ¥ L U Figs. 22~24 (EE5IMR) X, v, ¢/b,
N/ R—TEEL, 1 ¥BEXIHEOBEIREGE T A —F a0 RN L > TRLELOTHY, Fig. 9
(BEIR), Fig. 17 GKFEME) & X Fig. 25 (EEMR) (X, v, ¢/b,n Z—E L L, N/W BEXI
BADBEPIBE T A — & a ¥EENCL > TRLELDTH S, TIT, v=1/4 > N/ =1 3%
BT 5 KRS & SIS T A R S Ly o &%, v=1/4 5D N/K=-2/3 iTbulk
modulus()\.—i—%ﬂ«) CXIGT B EEEREL T Y, v=1/4 73D N/p =4 XEREFCKINT 5 ERE 3
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Table 1 Dynamical Ground Compliance for Vertical translation, v=1/4

¢/b=0.5 ¢/b=1.0 ¢/b=2.0
7 Qg
flV sz f1V sz fo sz
0 0. 2872 0 0.2104 0 0.1436 0
0.2 0.2838 | —0.0351 0.2066 | —0.0335 0.138¢ | —0.0318
0.4 0.2747 | —0.0689 0.1958 | —0.0651 0.1239 | —0.0599
0.6 0.2599 | —0.1001 0.1788 | —0.0932 0.1023 | —0.0811
0.8 0.2404 | —0.1277 0.1566 | —0.1162 0.0768 | —0.0937
0.1 1.0 0.2171 | —0.1508 0.1311 | —0.1333 0.0509 | —0.0976
1.2 0.1912 | —0.1688 0.1036 | —0.1440 0.0277 | —0.0938
1.4 0.1638 | —0.1817 0.0760 | —0.1485 0.0093 | —0.0847
1.6 0.1360 | —0.1893 0.0499 | —0.1471 | —0.0036 | —0.0725
1.8 0.1090 | —0.1922 0.0263 | —0.1408 | —0.0110 | —0.0598
2.0 0.0836 | —0.1907 0.0062 | —0.1306 | —0.0140 | —0.0483
0 0. 2872 0 0. 2104 0 0.1436 0
0.2 0.2826 | —0.0407 0.2055 | —0.0375 0.1374 | —0.0345
0.4 0.2700 | —0.0791 0.1916 | —0.0721 0.1203 | —0.0639
0.6 0.2502 | —0.1132 0.1702 | —0.1012 0.0957 | —0.0844
0.8 0.2248 | —0.1414 0.1436 | —0.1232 0.0681 | —0.0947
0.2 1.0 0.1957 | —0.1629 0.1142 | —0.1372 0.0419 | —0.0954
1.2 0.1648 | —0.1773 0.0846 | —0.1433 0.0201 | —0.0888
1.4 0.1340 | —0.1851 0.0569 | —0.1426 0.0042 | —0.0781
1.6 0.1048 | —0.1869 0.0325 | —0.1364 | —0.0059 | —0.0659
1.8 0.0782 | —0.1838 0.0125 | —0.1262 | —0.0112 | —0.0545
2.0 0.0549 | —0.1770 | —0.0031 | —0.1138 | —0.0132 | —0.0447
0 0. 2872 0 0. 2104 0 0. 1436 0
0.2 0.2777 | —0.0570 0.2013 | —0.0492 0.1338 | —0.0420
0.4 0.2521 | —0.1063 0.1765 | —0.0903 0.1083 | —0.0736
0.6 0.2155 | —0.1430 0.1422 | —0.1181 0.0761 | —0.0897
0.8 0.1743 | —0.1653 0.1054 | —0.1318 0.0457 | —0.0917
0.5 1.0 0.1340 | —0.1748 0.0714 | —0.1337 0.0220 | —0.0846
1.2 0.0982 | —0.1744 0.0432 | —0.1275 0.0059 | —0.0735
1.4 0.0683 | —0.1675 0.0216 | —0.1167 | —0.0038 | —0.0618
1.6 0.0445 | —0.1568 0.0060 | —0.1042 | —0.0091 | —0.0513
1.8 0.0261 | —0.1445 | —0.0047 | —0.0916 | —0.0115 | —0.0426
2.0 0.0123 | —0.1318 | —0.0117 | —0.0799 | —0.0124 | —0.0356
0 0.2872 0 0. 2104 0 0. 1436 0
0.2 0.2657 | —0.0818 0.1915 | —0.0668 0.1261 | —0.0532
0.4 0.2141 | —0.1381 0.1469 | —0.1100 0.0872 | —0.0827
0.6 0.1553 | —0.1626 0.0983 | —0.1252 0.0492 | —0.0873
0.8 0.1047 | —0.1641 0.0588 | —0.1216 0.0223 | —0.0785
1.0 1.0 0.0669 | —0.1537 0.0312 | —0.1096 0.0062 | —0.0659
1.2 0.0404 | —0.1389 0.0133 | —0.0956 | —0.0026 | —0.0541
1.4 0.0224 | —0.1235 0.0021 | —0.0823 | —0.0071L | —0.0444
1.6 0.0102 | —0.1094 | —0.0048 | —0.0707 | —0.0091 | —0.0366
1.8 0.0020 | —0.0968 | —0.0089 | —0.0609 | —0.0100 | —0.0305
2.0 —0.0035 | —0.0860 | —0.0113 | —0.0527 | —0.0101 | —0.0258
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Table 2 Dynamical Ground Compliance for Horizontal translation, v=1/4
¢/b=0.5 c/b=1.0 ¢/b=2.0
7 Qo ;
fir bEs: 4 N S\ fim [ fem

0 0. 3446 0 0. 2455 0 0. 1627 0
0.2 0. 3420 —0.0329 0. 2425 —0.0309 0. 1587 —0.0290
0.4 0. 3349 —0. 0649 0.2342 —0.0604 0.1473 —0.0553
0.6 0. 3234 —0. 0952 0. 2208 -0.0875 0.1298 —0.0767
0.8 0. 3081 —0.1230 0. 2031 —0.1111 0. 1085 —0.0919

0.1 1.0 0. 2894 —0.1478 0.1823 —0.1306 0. 0857 —0.1002
1.2 0. 2681 —0.1690 0.1591 —0. 1454 0.0638 —0.1022
1.4 0. 2450 —0.1865 0.1350 —0.1554 0. 0444 —0. 0989
1.6 0. 2208 —0.2001 0.1109 —0.1608 0. 0287 —0. 0920
1.8 0.1962 —0.2100 0.0878 —0.1619 0.0171 —0.0832
2.0 0.1718 —0.2163" 0. 0665 —0.1594 0. 0094 —0.0738
0 0. 3446 0 0. 2455 0 0.1627 0
0.2 0. 3408 —0. 0396 0. 2415 —0.0356 0.1578 —0.0320
0.4 0. 3303 —0.0776 0. 2301 —0. 0691 0.1438 —0.0603
0.6 0. 3136 —-0.1124 0.2123 —0.0985 0.1232 —0.0821
0.8 0.2919 —0.1428 0.1896 —0.1225 0. 0990 —0. 0958

0.2 1.0 0.2664 | —0.1679 0.1640 | —0.1404 0.0746 | —0.1016
1.2 0. 2385 —0.1875 0.1369 —0.1519 0. 0525 —0.1007
1.4 0. 2095 —0.2016 0.1103 —-0.1575 0.0343 —0.0951
1.6 0.1808 —0.2104 0. 0853 —0. 1580 0. 0205 —0. 0869
1.8 0.1531 —0.2146 0. 0629 —0.1544 0.0108 —0.0778
2.0 0.1273 —0.2148 0.0436 ~0.1478 0. 0045 —0. 0691
0 0. 3446 0 0. 2455 0 0.1627 0
0.2 0. 3357 —0. 0594 0. 2372 —0.0495 0.1542 —0. 0409
0.4 0. 3113 —0.1122 0. 2146 —0.0921 0.1317 —0.0733
0.6 0.2758 —0.1536 0.1824 —0.1234 0.1020 —0.0928
0.8 0. 2347 —0.1819 0. 1466 —0.1420 0.0722 —0.0997

0.5 1.0 0.1929 —0.1977 0.1118 —0.1494 0. 0469 —0.0973
1.2 0. 1539 —0.2032 0.0812 —0.1483 0.0276 —0.0898
1.4 0.1196 —0.2013 0. 0559 —~0.1418 0. 0141 —0.0802
1.6 0. 0907 —0.1944 0. 0359 —0.1322 0. 0050 —0.0706
1.8 0. 0870 —0.1847 0. 0207 —0.1214 —0. 0008 —0.0619
2.0 0.0478 —0.1735 0. 0094 —0.1104 —0.0044 —0. 0543
0 0. 3446 0 0. 2455 0 0.1627 0
0.2 0.3224 —0, 0899 0.2268 —0.0707 0. 1464 —0.0542
0.4 0. 2683 —0.1544 0.1820 —0.1189 0.1088 —0.0870
0.6 0. 2046 —0.1861 0.1312 —0.1394 0. 0699 —0. 0960
0.8 0.1478 —0.1928 0. 0878 —0.1402 0. 0401 —0.0907

1.0 1.0 0.1032 —0. 1852 0. 0556 —0.1308 0. 0204 —0.0801
1.2 0. 0704 —0.1715 0.0332 —-0.1178 0. 0083 —0.0688
1.4 0. 0470 —0. 1560 0. 0180 —0.1045 0. 0010 —0.0587
1.6 0. 0303 —0.1410 0. 0079 —0.0923 —0. 0032 —0.0502
1.8 0.0185 —0.1272 0.0011 —0.0816 —0. 0057 —0.0432
2.0 0.0100 —0.1149 —0.0034 —0.0724 —0. 0071 —0.0375
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Table 3 Dynamical Ground Compliance for Rotation, v=1/4

¢/6=0.5 c/b=1.0 ¢c/b=2.0
i (/1
fir fir fir far fir 1 f2r
0 0. 07842 0 0. 04927 0 0.02788 0
0.2 0.07939 | —0.00180 | 0.05020 | —0.00121 | 0.02864 | —0.00077
0.4 0.08216 | —0.00489 | 0.05265 | —0.00368 | 0.03051 | —0.00273
0.6 0.08569 | —0.01022 | 0.05561 | —0.00829 | 0.03240 | —0.00654
0.8 0.08866 | —0.01811| 0.05773 | —0.01522 | 0.03302 | —0.01206
0.1 1.0 0.08974 | —0.02818 | 0.05776 | —0.02395| 0.03140 | —0.01837
1.2 0.08797 | —0.03946 | 0.05487 | —0.03337 | 0.02727 | —0.02419
1.4 0.08296 | —0.05066 | 0.04887 | —0.04210 | 0.02112 | ~—0.02826
1.6 0.07493 | —0.06048 | 0.04026 | —0.04885 | 0.01403 | —0.02984
1.8 0.06465 | —0.06788 | 0.03006 | —0.05275 | 0.00724 | —0.02888
2.0 0.05319 | —0.07231| 0.01949 | —0.05346 | 0.00176 | —0.02592
0 0. 07842 0 0. 04927 0 0.02788 0
0.2 0.07928 | —0.00340 | 0.05012 | —0.00223 | 0.02860 | —0.00136
0.4 0.08160 | —0.00827 | 0.05223 | —0.00587 | 0.03021 | —0.00401
0.6 0.08400 | —0.01540 | 0.05427 | —0.01172 | 0.03141 | —0.00850
0.8 0.08495 | —0.02500 | 0.05474 | —0.01958 | 0.03085 | —0.01431
0.2 1.0 0.08318 | —0.03589 | 0.05251 | —0.02843 | 0.02786 | —0.02018
1.2 0.07818 | —0.04673 | 0.04727 | —0.03679 | 0.02272 | —0.02473
1.4 0.07021 | —0.05612 | 0.03952 | —0.04330 | 0.01639 | —0.02709
1.6 0.06018 | —0.06301 | 0.03034 | —0.04712 | 0.01009 | ~—0.02711
1.8 0.04923 | —0.06699 | 0.02094 | —0.04806 | 0.00478 | —0.02526
2.0 0.03846 | —0.06816 | 0.01240 | —0.04650 | 0.00094 | —0.02232
0 0.07842 0 0. 04927 0 0. 02788 0
0.2 0.07858 | —0.00815 | 0.04967 | —0.00524 | 0.02832 | —0.00309
0.4 0.07836 | —0.01776 | 0.04097 | —0.01199 | 0.02873 | —0.00754
0.6 0.07584 | —0.02877 | 0.04835 | —0.02015 | 0.02744 | —0.01311
0.8 0.06993 | —0.03956 | 0.04377 | —0.02817 | 0.02377 | —0.01825
0.5 1.0 0.06102 | —0.04828 | 0.03668 | —0.03432 | 0.01847 | —0.02155
1.2 0.05050 | —0.05387 | 0.02844 | —0.03773 | 0.01284 | —0.02264
1.4 0.03985 | —0.05628 | 0.02039 | —0.03848 | 0.00790 | —0.02194
1.6 0.03012 | —0.05612 | 0.01341 | —0.03725 | 0.00408 | —0.02020
1.8 0.02183 | —0.05420 | 0.00781 | —0.03482 | 0.00138 | —0.01803
2.0 0.01510 | —0.05124 | 0.00359 | —0.03182 | —0.00039 | —0.01585
0 0. 07842 0 0. 04927 0 0.02788 0
0.2 0.07622 | —0.01562 | 0.04814 | —0.00999 | 0.02742 | —0.00580
0.4 0.06921 | —0.03013 | 0.04385 | —0.01982 | 0.02496 | —0.01195
0.6 0.05791 | —0.04085 | 0.03621 | —0.02720 | 0.02004 | —0.01661
0.8 0.04513 | —0.04632 | 0.02728 | —0.03096 | 0.01428 | —0.01857
1.0 1.0 0.03341 —0.04739 0.01914 —0.03138 0. 00923 —0.01836
1.2 0.02389 | —0.04575 | 0.01266 | —0.02985 | 0.00544 | —0.01698
1.4 0.01661 | —0.04278 | 0.00787 | —0.02744 | 0.00281 | —0.01519
1.6 0.01121 | —0.03934 | 0.00445 | —0.02480 | 0.00105 | —0.01340
1.8 0.00724 | —0.03591 | 0.00204 | —0.02224 | —0.00009 | —0.01176
2.0 0.00434 | —0.03268 | 0.00037 | —0.01991 | —0.00083 | —0.01033
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POTRIET BRELRRD 25 S LV 2 L%, RATRL T3,

Dynamical Ground Compliance {340 ¥ ¥ O CiIBHNLBEXEE LV OT, & oThiE
DD® LRI spring & dash-pot m BB RO B E 22T, FOEEFAE ce 35X DR,
EBERAR ¢ ZIRBIBOBME, T7bb,

Dy ical Ground C iance= —+ = itseerreerartontictattectsaresaanas 7

namica O omplla fll le i o (4. )
= fll = fﬂ .......

ke fxlz lez N Ce a (fllz+f212) ........................ (4 8)

L LTRDTHD, Figs. 10~18 (FENE), Figs. 18~21 GKFMIR) % L ° Figs. 26~29 (EEIE)
IEENCIREIE T A — % a0 BED, El-FRIE ce 35 X CSIRERFERE ¢ XRRELALDDOTH
%o

¥k > Statical Ground Compliance i3, BbLMCHEESBMEBOTFIIE —FKT 505, &2
TEKT S [ (o 1)P 2R],

4.2.2 BAEROER

1. MEOBEEDO—>DFEB TH 5 Dynamical Ground Compliance GHERIEZZEIRD 11diE (Fo
1Y LR, ARTERo X 5 i BB &S Voigt o dissipative /¢ IR L0 iz oW T
b, ANREE, EEOMIRE L, HBOBMES (ALK, Poisson k) 35 X UM OB OB L /s
A, X fow:iﬁﬁmﬁv:}é*m 2ODFEY, Tihbb Lamé OFEACHIETS Voigt BOMERE<
5A—% 7,(= ‘; -J;—)zsm M o CRHET BRER O VW OB ETE D, £ LTS OBAOM
TEHEEDIOIREBIZ b » T < &, YR8 O P EBRH I OF AR Cauchy OFECHEHY
L el SR 5,

2. HHEBAEZD dissipative i EE T A — & 7 38035 &, Dynamical Ground Compliance
OERIIEN (EEEEIR) BT %, Zhix Dynamical Ground Compliance DSEFR, BEGEA
LA 7 OEIMCORT, REE AT 2 — 2 a OFBYZIHHCELZEERLTW5,

3. 7 H—ErL, BEERL M/ I3 L, ThbbiEcET ARERRY—ELL
T, #DECHERCET 2MEREEE S5 L, KFMEL Y L EER LU EERNROHEOHH
FEZE LV, SRULKFEIR TN A, ¥BEER I OREMRCTIREBEXFREL STV IR &
o TnBedTH b,

4. V/ BIV ao B—EEL, 7 ¥ELEIRICE EOEM - ARAINE ke OBLEHRLE, EERIT
KEIMRZBIL Tk, ZZTRENLE a0 OFRT 7 EINIT 51000 ke 1PhEL7LsT B, LrL
EEIMRCEIL Tk g0 DREWEIRTII LD X 5 BARKRIESH 55, a0 DPIVEIRTIL 72 LD ke D
FENIDTRL, 7 AWEINTB L ke AL RDBIELH B,

¥he—F, AZRGOL & CEMBERTERE cc OBEERD L, TNTOMRECH LT, HEFE
54— % g pSEINT A IEOh, co DEXMMNL T35, L EMERREE ce OBMOEIEE, &b
I B dissipative Ie¥ERBE Y ER/ L 2oL ED o Offf, Tichb TLMIEMB OB OWNE)
DB X b & U SR REOMEZ, 7 WREHAT A EEML B E > T2,

5. M/ BIV 9 B—ELLT a0 2E(LZ¥Ic & EFOEM A XAE ce DELEZRDE, TTOM
BRI U CEMME IR ¢/6=0.5,1.0,2.0 15 LTi% a0 OHEIN (8052.0) fER\V we 1IEL
52, ¢/b=4.0 T L TE a0 2355 ELMXB & a0 DEIMT XD we OEXHMTH LB 5,
L&l 7 pSREL B2, ZOEMIPRins,

Fho—7, A&RGOD L TEMEERFERE cc OB(LEAD &, EER IOKEMRCELT a0 20
TV EFTII—ED 7 TR L, a0 CEBRICITE—TEME L0, ¢ BHIBERE{LDL e I
TEBRT 5, BEEIRC BT 2 SR ER ¢ 13 a0 DHEMBIRE k> Tk b, SELRMHBO L X2
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ay BEITEE X, ce TFRALETH 10T, BEFHERTCIEHDOERKC L 3=F 1 F-BROLHD
BEISILEPEEINE L, BED dissipative /oI L ABHEDOEZ BHENE LV,

5. ¥ & ®

ARTHE oY ET Dynamical Ground Compliance O—@EDHFED—Z L LT dissipative
BEEE A L OB YRR E L, T Voigt Solid & AHE L - REB M- 2 BRMEXITH (x o
D~CED 3D LRERRLFEY AV THEL, TORERYHEL TR 2T » .

Voigt Bl oYdmiRitmittiiz o Dynamical Ground Compliance DfEHTHIRIRIT A, ¢ % Lamé D3
B M0 RN e CRHETAREEE, o HIREBRETHE, TLMMMBOMITNERIC KT, D
R ptiop HONDRDIT AtioN ERENZLDBIERIVBOLAZHEI->TD, £ LTEELM
PHEARIC X L CiX, Rayleigh Pole ¥ X OVl M4 S LicBliboh, Rayleigh Pole ORBCH%FHE L 75
B binho fohs, kot Tt Rayleigh Pole IRy, F4S8BH I 0¥ 2 8RCBF
T50T, FECRIBRADFELEVERSYFETE 5, ChiXTEMWEROBEOFEHRYERL
ez LB,

A VT B FATERD RO I HERC B\ T, WEIERIC X% diffusive LB LHBEES DL
WEBEIC X 5 dissipative ABEARIIT5Z L2 T, BEEMICIL, AT et -
FWE BB OEBIC X 5EEIC, BFHAHC I ABEXMIcHElicsTohb, LichioT, EREIHRE
DX 5L, TEMEMBOBEIC diffusive IeBEIVNE D X570k 2 HTIL, dissipative JolFEs
KBEAZ2EDHLDT, DX 3R L TUIEEBS O L OWFEROBENZ LY,

I RBEF AL, FERFEO digital BB “KDC—II” AL,

BRI, ABROERCHIY, EROFIEBIAREOFERCELL EROBLRL T,
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