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Evaluation on Bearing Capacity of Dredging Ground
by Field Loading Test
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ABSTRACT

Sea gives us a lot of benefits and one of them is a role of transporting goods easily by ship. Accordingly the industrial
area or the container yard is constructed either on the low sea or near the sea. Sea dredging ground is made by pumping
them using dredge pump to the inside of embankment after dredging undersea soils. The dredging ground after pumping
is in the slurry state but as time goes, consolidation by the own weight happens and evaporation happens at the surface
of dredging ground. The evaporation causes the crest layer in the upper side of dredging ground. Under the crest layer
there is still a soil of slurry state which has just little bearing resistance. This kind of characteristics makes it difficult to
get a exact bearing capacity using the equations proposed until now. In this study we have performed simultaneously both
the field loading tests and the cone penetration tests on the sea dredging ground. From the result of field tests, new
experimental equation for the ultimate bearing capacity has been proposed. If we use the new equation, it is believed that
some design of sea dredging ground could be more accurate.
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Fig. 1. Ultimate bearing capacity of soil layer in layered soils (Meyerhof & Hanna, 1978)
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Fig. 2. The results of the cone penetration test (Lee, et al.,
2002)
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Fig. 3. The concept of the Support triangle
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Photo 1. Plate loading test apparatus
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Table 1. Test conditions of the plate loading test

Test condition
Test type - - Remarks
Plate diameter (B) Excavation depth ()
Test — 1 10cm Ocm
Test — 2 ” 5cm
Test — 3 ” 10cm
Test — 4 ” 15cm
Test — 5 15cm Ocm
Test — 6 y 5cm — Constant plate diameter
Test — 7 ” 10cm — Change support triangle area
Test — 8 ” 15cm
Test — 9 20cm Ocm
Test — 10 ” 5¢cm
Test — 11 " 10cm
Test — 12 ” 15cm
B Loading plate
|<—>| / . Loading plate
— Excavation
) b = N = Va H —> q

Sea dredging ground !

Surpport triangle
(Arr)

V4

(a) Surface ground

Sea dredging ground

Surpport triangle
(Atrr)

(b) Excavation ground

Fig. 5. Comparison of plate loading test type in dreged and reclaimed ground
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Photo 2. Excavation
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Photo 3. Loading plate install

Photo 4. Step—by—step loading
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Fig. 6. Area of the support triangle according to loading depth
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Table 2. Loading plate load test results according to the loading depth

Test No Test Conditions Test Results
' Plate Width (cm) | Excaving Depth (cm) Qotmag (KN/P) Zacconst (M) At X100 (m?) au (kN/m?)
-1 0 80 0.50 200 61
T-2 0 5 60 0.45 135 38
T-3 10 35 0.40 70 23
R 15 30 0.35 53 -
T-5 0 80 0.50 200 38
T-6 5 5 60 0.45 135 27
=R 10 35 0,40 70 24
-8 15 30 0.35 53 19
7-9 0 80 0.50 200 -
T-10 0 5 60 0.45 135 26
T-11 10 35 0.40 70 24
T-12 15 30 0.35 53 20
FAA S 277 vl ofTk i Aol 7, A B
G.L 0cm®} sSemd 749~ S| Ao AfaheiA| e} stz
o] Aol whet th2A vehubar ARk Astzlol 7t G.L 2 dolds ZuIAR A ot FHE AHte] 5
10cm®} 15em - A A o] AT ghe et RS dST 5 e APAS 271 flsf AA o
i Qlek Elo] Y SAE WRARES: e TR d%
A FuAstA A Aol Aot ol Hue Ar|7t F APBIAEE AAsH e, vt 22 AES dUTk
7 s lﬂli Astziol7t Aol des FTAAHLS 2
Ashe ASES UERJ T 9le) o) A aute] £1 (1) SASHEAR] 2H HA sk 7k A2
9l EAAEZ(crusy) 9] FAlo] W2 GFolat wekeu, < Toke A BaAEHIREAE et zal
B RES DR DS L PRS- R AL N ATRAAIS olstel FA AfsiAE
97] wjEto|r}. = ARk} Zo] okt HAEX AAFE Aat 2 AR 7E AR R Ao A] 7}%’8
9k A9 IekR| AL 7| 2A7)9F Fasirhs o] 229) A STAAHE & 5 s ARFARA ARE
7% GBI Qg melFa gt - asS AdsiA.
Table 264 A A2 G (Am) S APAS ZHagsly) (D) B BIACHF AN Bke] 271t Srkdes
olato] AFS: 100 Eato] 2 A AR O] WAL Dy 2lal Astzlol7) Ao SRR Y dadhe
date] ALlargict &S veaL glok ol= EAviEARre] 54
Fig. 10 BHASIA R 025 e 3t A3t 7] EHAEF crust) ] FAl W FrFolt HEH,
2)AHzFE o] MATAS LRl Aolch TT 2o A7 HHAZRFY] o= dokst A ARSo] 4
A7 WHo] $7134E IR G HYHoR & ot g7l mole
71ehS oF 2= it} wleha] ZAERENe] I x|ge of  (3) EEEAN Higt TP H A= FHE |
& A @ ol8dte] & 4 9k Aolth. weti] 4719 A BKNm A 3 Aol SR 502 gl
Al (5)e2HE AkE AgAle] AR YA k1T k2E A5 T g2 Fopx|u, Zlo] 50.0emA| FHE = oF
FoPE, A GA k12 9.280]11, k2= 0.1850]th, 6kN/m’ 2 A A4St ghe thepdiT). & A X EA L
AR Felz AR Aol Aofxl= FHolth
Doypr= Ay 100 (7) 4) %1%}/\]"1 4 AP A2 HE SYEAE
ARe] FRAA L ok AL that o] Aek
¢, = 0.185 Dy + 9.28 (®) st

60 SIRESMRSIE=2Y MI3H Mi1E



q= 0.185(Arri) + 9.28(Unit : kN/m’)
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