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Method of Construction to Reinforce Foundations for Low-Rise Buildings Using Expansion-type Steel Pipes
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Abstract
In soft ground, a basic style of construction is often selected depending on the strength of the ground and depth of hard ground
(referred to as the support layer). The deeper the support layer is, the higher the construction costs are. We have developed a method of
construction which reinforces foundations by using expansion steel, in the form of pipes that can support low-rise buildings by only
friction force expansion. We applied soil mechanics principles, in which frictional force increases in the state where soil becomes stiff.
We confirmed that when this extension-type steel with a diameter of ¢38 is extended up to ¢54 in the ground, the peripheral

surface coefficient of friction becomes between 1.8 and 4 times that of a general steel pipe pile.
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Fig. 1 Ground reinforcement method for low-rise buildings



EENFE | HORENEE £ AV HEEREN O AR Tk

B, FIRIRLZOB L U@ LI i3fMmAko
ACTLELRHAFNNEZ S L% TEL, fimkB L0
BEEEBTHOMEZEE L IR EEEL%ETF
EXHY, BEORNTEEHCZIDESIVE -5
7 NILBEEIENRTW S,

21 XERSQETE

WAZI 2> 52 mALEE X T RIE MR A3y Tk
HRETHIBTE RWVIE, 2 v PRELH & Bl ©
ERAEE (»<CIRA) L, vA Y POEFREB LT
ERIC L ZIRIE - OO X ) il 2 fisk<$ 5 THET
boH. FKEWWERE BIPEING.

(GRS

oA MREALH E B2 RAHEL GESN D
7o, BHEO oA v M OMLFE ST HES 5 W58
TEICEIN TV RHLEI, BUEAREE Z 3 faktkss
H5.

22 FEEAWMETIX

W2 mPLGED © 8 mAREE F T oM AN IkES Tl Bk
BEE ITRBRALIL THTHIG T E 2WiGe, Sk
TEbx v MRE(M R RGBT LX), AR
DR (—fR 2 2213400 mm~600 mmALE) % &rk
TAHILHETHS, HIRBGR L SIFIEh5. B
KEMAAT ) —RIZL72EA Y FI VT ZHCLER
Tie, BERORETHC AT ENDH ), BUK &
RLERFERE 2> TV A,

(k0=

R A TR & MR, RETRHIOWmEICK
5T, WMERBAHESNLLEREIEOL S ITERT
LA RIBOEHREDD 5.

2.3 /JOMIE

WA A 58 mEARO MBS KES e if, BEBY T
Sk AR TR K, BROBUE (NI AKRH,
a7 ) =ML, WEREBHDH, T TIEED
i HOWONTWAEHICOWTEIR) % mE i
ThIEREFRE IS5 LETHh 5. MEFIT1143 mm, 1398
mm, 1652 mmA3% A INTBY, WMERED I
D L TR EOHKTA 7Y 2 —IROERAE
B FF SN T EHAENL V. 2B, HEER48.6mm
OMEMEZH VT4V E - 57 PLEE LTHERD
NEZFMLTVELEDLDH 5.

(k0=

10 mPL EORWIREICH 2 mE 2 ik F o <
EHVE720, THOBHPL TEISERICZES.

Is.%ﬁﬂﬁ%%mutﬂﬁﬁﬁﬁﬁ

PR DHIERE LIETORELFIT 572012, UT
RSB CTHANB S %2 1T - 72
o B THMAZEETLIILICLIMEOIESLD
EEWR D720, T THEESNRKNZ W
WERRTEE T 5.
o BURHRA & B S OBEBE I EED LI ET,
ROWIRE F CTHRISHBEFFEV TV AHEIZB VT
b, MTEHETEZMMZLIENTE L.
ZFIT, HHLADA, P ANVITHIZLLBALH
W T % 52 % 720 H SN 5 R EHM @ [RPE
oy 7RV ] (LR, IREIEE L FEY) TH B IO
PRI GE ZBB2RICR T L 9 1S, MY R IVILEED A
ZIIRAME O EHE D TEIT 5 2 L 005, HlEH
BICTEH 5 2 L TRVEBEN 2 HfFTE 5.

AIa>7)—+

R AF 1
a>r7)—+h

HORERE

(O &

K Hi5R

B T
B2 b AV THTOENH

Fig. 2 Example use in tunnel construction
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Fig. 3 Image of expansion steel
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Fig. 4 Image of the frictional force improvement

b, #kBEARIEE ORI Z L1 X BH T
WEZI e, Bl an e, PRI O

18

PRIZE > T, WRLZBEEN IO I THHER SIS
7o, FEAPEEICL 2B ZEZET 2 LEIMNEE R
LbNb.

I4.%Eﬁﬁ%®ﬁ%ﬁﬁ

Mo AR AR Tk D VERERERRNE, R AR A\ B A
2 U CHRA T DL % BHIY 2 S kA BBR T b
575, PLRMHE IOV TS ZOHEMIEEMGEET 5 720
(SR AT B AT o 72, BEEEHH Z LT IOR T
o PEERIC & 2 A O O [ O R R DO BGIE
o AR ZMLT 5720, ST EE LB TOMRRMRGE

4.1 HRIRIC & 2B OREHE DR DFESD

PERRTHNE O i T BRI, AR T A [TH
DO UARRETT T (JGS1811-2002) J 1I2FEWTHMi L
7o, REMERZ, WIRICX AMOROEELHERTES
OB g e U, S5 S A 2 R S S A
LT, FMBEREON LN TELRL 2D I L 2R
57212, WD 56 mAEEE ¥ TA R kEY 2 M
& L7 BB om ERREHRT 572012, B
TR TS 201 & M - MEOME (DR, HE LR
T) LIREME O 2T o7z 7z, IR O
BRICL28%E2C, WRMHIEI3 m 4m 5m
D3Ny — T E T o 72, AT E & S8 5 I D2,
DR %E BEERIIRT.

HEHEE [KN]
0 20.0 40.0 60.0 80.0 100.0

o~ #RERE 3 m
o HERE A m
—— HRE 5m
< HE4m

ML TE [mm]

WBRRZ D= : 28.3 kN

SE5B SRR AABR DA R
Fig. 5 Results of vertical loading test
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Fig. 6 Summary of the plumb loading test result
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Fig. 7 Comparison of the construction length
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