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A three-dimensional survey has recently been developed, using an unmanned aerial vehicle (UAV), which has
made the rebuilding of the three-dimensional shape of structures easier. Despite the development of this
technique, it has not been adopted for the design of geo-structures. In this study, for the purpose of incorporating
the three-dimensional survey technique into the design of geo-structures, an earth-fill dam is surveyed three-
dimensionally by a drone, and a three-dimensional finite element model (FEM model) of the dam is made based
on the survey results. The spatial distribution of the ground rigidity is estimated based on screw weight sounding
(SWS) test results, and then applied to the 3-D FEM modeling. The Gaussian process regression (GPR) is used
to model the random field for the subsurface ground. Finally, the FEM model is applied to a seismic response
analysis, and the locations of high acceleration and high shear stress inside the earth-fill dam are identified.
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Fig. 1 Algorithm of 3-D modelling.

Fig. 2 3-D model of embankment area.
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Table 1 Estimated parameters.

kL KRSy
7K SOF, SZALIEN SOF, ke s
kijsi fuf;“ YRS, o,
2 N4
17.52 6.634 1.172
PR RN %
7K SOF. e SOF. [
k:,:j;r"ﬂ ) fﬂl—j;r"ﬂ ) ?&@{ﬁ;‘é, O_r
r.h ryv
14.08 0.728 0.504

Thbd. AT ZRTER TORFTH L7, B
BERSEII /K o & EhE F R OfE &2 VTV A, ST h,
Vv IZENERKES M ERES M TH S, HEICHEMNT S
NI A= %, ELEEACTEEL, k#tziT5>2 L
THEET L ZWE LT-. GPR THEE LIZMEFET LD,
H OB R A RQ)IS, /3T A—% % Table 1 ITRT. Foundation rock

o
o, dh)z (dv)z : XS (N=50)
k=0 exp( n((Sh s 5, 3) _
HEE LI Et T ST =k UV ¥ 2);&; AN
ML, SEANOHBREIMEZMFH L. ZhboRiRIc
W RGBS BT A2 S L 72, 7ds, AJJHIEE ﬁ
X, FEVE ST T HEORERE AN TND

3. BRBRRESIUEE

mﬁ@t 2, BT g v I RERE TR I
5L CH B T2 LT 0 &, HAROZE/MI 500 %
W SEAREEIHE T LTeeET V2T ENER L,
HAE DO AREVEVED B EZ TS, Gy —ET L DN
04 % Fig. 312, RN¥JEET VO N ESA % Fig. 4 (R
7

FRETRER & LT, SRy ) — %ff?/vo>ﬂui_r“/\#ﬁll%f
Fig. 512, REEET NVONEESAK % Fig. 6 12777
noid, HEHO LY —27 ThDH, HiE %%ﬁ&ﬁ%@&%
RLTWA. Fig.5,6 12k 5 &, MET/VE BITERIRO K
T, REWIEEOERNALND. BT, RYEE
7V (Fig.6) Ti, R e bR FOUKMAHTIC
#HTK%MEE®%M@@%%¢LT%D,%ﬁ@ﬁ%
DENDIRNT LNy, ZoORBE LT, ki
of%%#“%éﬂf%é@&,_®HD@%%®mﬁ#

Acceleration(m/s?)

BB/ NSWZ EREREZEZ DND. 01 2 3 46
Fig. 5 Distribution of maximum acceleration
4. F&H (Homogeneous model).
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