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AT THE EDGE OF AN OFFSHORE AIRPORT FILL
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Mamoru MimMura and Katsuji SUMIKURA

SYNOPSIS

This paper is concerned with the predicted performance of an offshore airport
fill to be built on the bed of soft alluvial clay underlain by very thick strata of ple-
istocene clays. Coupled stress-flow analysis using the method of finite elements are
performed, with emphasis on predicting the behaviour of the seawall and the nearby
abutment for the access bridge. Elastoplastic and creep properties of the Quaternary
clays is considered in the analysis procedure in a consistent way, through the im-
plementation of a plane-strain elasto-viscoplastic constitutive model. The predicted
performance emphasizes the importance of the long-term consolidation of the pleisto-
cene clays, in terms of post-construction deformation, as compared with the behavi-
our of the overlying soft alluvial clay that is treated partly with columns of densely
compacted sand (SCP) and more extensively with vertical sand drains (SD), It is
shown that the vertical stress tends to concentrate into the SCP-treated region ad-
joining the more compressible SD-treated region, and that such stress concentration
accounts for the peak occurring in the profile of compression of the pleistocene
clays along the axis of the access bridge. It is also shown that the initially over-
consolidated pleistocene clays undergo vielding in their upper part, along with the
gradual dissipation of excess porewater pressures, and that the front of yielding pro-
gresses downwards with time. Such delayed yvielding is shown to be predominant
well after the end of construction and is accompanied by the delayed, laterally out-
ward deformation of the pleistocene clays. This behaviour of the undersea clays is
contrasted with the behaviour of the crest of the sea wall and the abutment footing,
both of which exhibit the inward lateral movements with time, in general accord-
ance with the settlement profile of the undersea soils along the axis of the access
bridge.
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Fig. 3. Cross-section of the airport fill along the axis of the access bridge,
together with the sequence of construction.
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Table 1. (b) Values of the elastic moduli adopted for
parts above the original seabed

Description MTYP v Gy
(tf/nb)
34 0.33 1000
Approach fil 33 0.33 1000
Abutment footing 32 0.33 5500
31 0.33 4000
Cellular bulkhead 30 0.33 4000
29 0.33 4000
Toe protection 28 0.33 1000
27 0.33 1000
26 0.33 1000
Backfill 25 0.33 1000
24 0.33 1000
23 0.33 1000
Sand blanket 22 0.33 1000
Heaved soil 21 0.33 31
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Table 2. The sequence of construction
adopted in the present study

(a) FEM  (b) Macro-layer

13. (a) Soil layering adopted
in the finite-element ana-
lysis ; (b) Macro-layers
adopted in the quasi-
analytical, oedometric
procedure of calculation.

1o, BOROFTERIC L b1 S EEMRORE I
BILT, AERTREANLEEALLTIOmE
BEL, Mo T, BEERO LAicIhic
HUTIERERERESETV S,

(2) H—RTTEELTRIT

RO DT » BEEDO~ /70« L
4 v —~ORE%E, LROFRERBERICEBTS
+ENE & LT, Fig 131787,

g (R o LAY —T) IKDVTH,
Barron D/S—F 4 AN « KL — vERROICED
WCHEBHEARTE -1z, 12121, SCPHEE
LT, TR S 2 -9 E=03%28A
LTW3, 7%, SDHBITIRIPHOBIMEIE
BLS>50T, HTERS A -2 FOEIR 10
L3, MEREEDEE (T,® OTuO<w”s
oe L4 v—5icL T3, Gray o @RI
WM 2EEERYEBEALL TOTHD<2
DevAvY—4¢E=r0 LAY —-3RUV~Ts
aelL4v—licxlTik, ZHOEFERY %
BRAL, BBTLICEEE U, 2RKHTV 5,

43 WEBBEOVIalb—Yav

(1) FEUVITHERERRER

KR TIt, EBROBIFIEETELPEE
It 32— T 3720, Table 2IXRT LD
BEEHAELERA L (Fig. 10 2R),

(2) H—RTEBLTREH

AIRATIC BT  Table 2 SRS HLIRIC

Description Elapsed Time, t
(days)
Start of sand-blanket work o*
Start of soil improvement 184
Placement of steel cblls 383
Completion of backfilling 824
Completion of approach embankment 857
Construction of bridge abutment 1308
Start of operation of airport 2088

*The origin of the elapsed time is taken here

as being 1 st June, 1987.
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Fig. 14. Evolution of the loaded area with the sequence of construction.
(a) Placement of sand blanket; (b) Soil improvement; (¢) Construction of cellular
bulkhead; (d) Backfilling (phase 1); (e) Backfilling (phase 2); (f) Backfilling
(phase 3); (g) Construction of approach embankment; (h) Application of the loads
from the superstructure to the abutment footing.
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CEHT 3L, E—RGTHETRIF TR 45 mTHE0IL, FTHOTAERELEMT TR TOmEE-
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HTFEEEFRSHOL » 7Y v FHREFCERI W TVBE I ERE-TV 3, BET S L, EMIRICET



BAC - S5H - =4 - A OKEEE QLR 143

B GHENC L 2L TE~DFSE, 08 miHY

THHEWELTL . LchisT, EHliEICE
AR OEENLHBEEOTRIATRR 37m :’
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Fig.26. Comparison of the com-
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EHERORMEATE (HRNW-22) it 5 tocene soils predicted
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(NE-21, NW-22) O+ #RORGEE, P hods of analysis.
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(1) ZTHBEEARICET 3, BESHAHERC L ANEIEIESOFHOESVE, FROTHHE -
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Yy vy BOBREAL, RMHEERT O ANBE IO LWTHER WV L HER GEBEiD
i), DERCDEBEOKTHEELICHE L TEREHFEEZ VLV LERTFRK (KKEESBR, &
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