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Analysis of interaction of superstructure, arch-foundation and soil
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Abstract: An approach was established for the numerical analysis of the interaction among superstructure, archrfoundation and soil. In order to
consider the effect of multrlayered , norrnomogeneous soil, subdivision finite layer method was presented. Pile cap was divided into assembling
thick-plate elements with rotational D. O. F. An existing construction with arch-foundation was analyzed and some interesting results were obtained
which may be useful for practical design.
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Fig. 1 Schematic drawing of archrfoundation
HESIEA B o HE VR & VLSRR AL A . Toi it
B MR G50, AR B R R AT AR, AR
Je HEAL 36 B HE R Ab 1) 7R & —FEPESE A b, AR 3 3 K
G —HEHE A A L A, PR T RS M A
B, nl RN A SR 74 .

PRaE MIE R TR 32 N2, AR S G 4 #r 7 ik
R R, (E T HE IR RE A 7T AR D . H A, 63t
AIERHHEAT BT I, 38 R 450 012051, A
S5 —E R RO BRI L | K ERgEME A
PR e b, RS A B 5 — DN IKP AL B B e & 72
W 7K ST FS 5 FE A B ] 5 (175 0 R, ST e Bk - A
MARTEAIN 7 . BT B R = ik e 45 0, KR
HEFTRER, BRI, 5 AR KPR, &7
BP9 P AR BRI B DN P9 0, T B R F B K ST B £
HEESEhr LA N, 1T A6 S Bt R AL AL A T i A %
AR TARRAS . 0I5 B8 12 78 9 HE I A A
HKFALEE &y > 171200 B, BERI RS St 2 K KRR
ik, HEMIR . Kk, E AP IR R b3 45 A
Je I - 2 (6] AR S e gt G R B vk A — A
E[con 3T E

BT L R & S EE R b i 5 44, — R
KRBT LA R E, 28T L2
KA A RS L PE, I H R 25 R =3 16 B [ 1) 3[R A
o ARSCKER A PR 2 78k fa IR ek, @5 b
FRaE A B IE LA M 1 4T 3L FE 0 = 4k 5
B, It — B A pl ik 3B A 2 5 DA B s i ik XS
TAEMRB B AT 1 b, 3R45 1 — S 3t 502k il
A s SR O

* ks B HA: 2001- 09- 19



4 B, . EERES R PECIERE S IR R AE B2 A 433

2 Dth7AE
2.1 HEEOTERR

S TR A 3 0 ) A B, B S
I 52 JEAR, ELIEE Al 359 5 AR, 9 2 P T R AR 1
f, R b RO A 2 52, W 2 B

E2 BRRihELTFHEXS
Fig. 2 Division of multr layered soil
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Fig. 3 Assembling thick-plate elements with rotational D. 0. F
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Fig.5 Superstructure acting on archr foundation
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Table 1 Displacement of arch ends in 2nd case
5 fr 8 u [ mm w / mm 0, /rad
g EBHE - 4761 5.935 - 1.735E- 03
A L 4. 646 5.823 1. 828E— 03
# otk - 5.280 5.303 - 1.755E- 03
AL 5.185 5.513 1. 707E- 03
- EPH - 5.358 5.232 - 1.612E- 03
AP 5.260 5.349 1. 813E- 03
' EHH - 5176 5.675 - 1.910E- 03
A L 5.071 5.612 1. 742E- 03
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Fig. 6 Axial force on arch No. 1 under various
force conditions
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Fig. 7  Moments on arch No. 1 under
various force conditions
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