%39 5% 5 T RAREHRE KK I Vol. 39 No. 5
2017 % 10 A Journal of Civil, Architectural & Environmental Engineering Oct. 2017

doi:10. 11835/j. issn. 1674-4764. 2017. 05. 011

N TAE AL i A5 FE T E R H 4 PE
Wi 55 15 BLBE o3 A

BN AR L BRI LY, G R

(FHEMI KRS a IRIEZGE ;Db RELFRIBERSZ ARG F O, LA F85,266033)

B EXFLETERE IR, SERTHDA BRA PG5 RA LIS 8 R EES A 47
Bo R T REESET AKX, RBRXABRREEENKBRTRABA LTI R B EZHEG
MBAENEL S REGH, REERAN  AEFTE-TLEQOBEXAZEH EMRLEEH
DT 1] mm, FEE R R EA 51V ~T500 . RE ARG, 5 AR KA B LR =R ERRA
BT .OARB BB AP AR RICAIY A 1090 ~20% 2 0, At K 3% 2 FE (P RAL) 3%
KAy R I RREAE R AT R A L TR RE, L& L E AKX B M EM AR
A8, A 8 BT 3R R A iR B AEN B AR, R A& MK, ER T B T R, £
BT Jy 49 A M HEFALE 2.5 45 LA S AR AR KRB B A ARG R, B KL 4=
R 39% LA E ASVo B MBS & 2 BT AT L S 4 A2 AT Hoeg k) Btk &
BB R AT L ARE S B BRI I, EHOAIRIZ EA TSI B RN B R B A A S
KARLABK ST TAREE S R T TR LB T MR ZETH AN B G, LA BTN
KT ARILAE R E G B EM RS s A & AL

hE4SHES.TU473. 1 AR EM A NEHS:1674-4764(2017)05-0079-08

Field test and mechanism analysis of bearing capacity characteristics
of manual digging rock-socketed filling piles
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Abstract: Based on an important project at Qingdao, vertical static load test and the pile shaft stress test
were conducted on five manual hole digging and pilling piles installed into argillaceous siltstone. The load

transfer mechanism and vertical load bearing capacity of the large-diameter rock-socketed piles were
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discussed through the measured data. The test results showed that the load-displacement of five test piles
was slow type, with the pile sedimentation less than 11 mm and larger unloading resilience ranging from
51%~75%, and all the piles had high bearing capacity which could meet the design requirements. Under
the ultimate load, the proportion of head load transmitted and supported by the shaft base was between
10%~20% and decreased along with the increase of the shaft length and socked length (socketed into
medium weather part), which showed the characteristic of end-support friction pile. The load of the shaft
gradually worked from the top to the toe, and the soil side friction reached its ultimate value at first, while
the peak side friction located at the medium of the socked length. The deeper of the socked length, the
more safety stock of the pile, and the measured side friction was 2. 5 times of the recommendation at the
medium weathering rock. The percentage of the socked part supporting the total loading increased from
39% to 45% along with the increasing applied load, and the side friction of the socked part played an
important role while the end resistance possessed a quick growth ratio. Based on the standard and data of
static load test, vertical bearing capacity of the manual hole digging pile was refreshed, and the pile size
was optimized in order to save the materials and improve the effectiveness of the construction, leading to
the great economic benefits.

Keywords : hole digging pile; argillaceous siltstone; static compression load; shaft friction; pile optimization
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Table 1 Parameters of testing piles

o 3 +ZE eXB BB KB
S HER/m y Lo - -

B /m K% /m KB /m K B2 /m
P1 12.0 2.5 3.0 4.0 2.5
P2 12. 8 2.9 3.4 3.5 3.0
P3 12.5 2.3 2.8 4.2 3.2
P4 12.5 2.6 3.6 3.1 3.3
P5 13.5 2.6 2.8 4.0 4.1
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Table 2 Parameters of rock and soil
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Fig.3 Profile of steel gauges layout of testing piles
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Table 4 Results of compressive static load tests
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P1 12 600 9.2 5.32 3.9 57.8
P2 12 600 6.07 4,57 1.5 75.3
P3 10 800 8. 86 4.52 4.3 51.5
P4 12 600 6.21 4,21 2.0 67.8
P5 10 800 10. 31 5.72 4.6 55.5
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Fig.5 0O-s curves of testing piles
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Table 5 Comparison between standard values of pile side friction and measured values under the max load
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Fig.9 Variation of tip resistance with the length of piles
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Table 6 The comparison between measured values
and recommended values of tip resistance kPa
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capacity of piles in different diameters
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Table 9 Volume of concrete under different pile diameters
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Table 9 Cost saving using 800 mm diameter pile
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