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two cement-soil mixing pile walls (1) arranged opposite each other. The ce-
ment-soil mixing pile walls (1) are formed by several cement-soil mixing
piles connected with each other in the radial direction. An underground pipe
gallery accommodating cavity (2) is formed between the two cement-soil
mixing pile walls (1).

G RE: —FH NE LS, WREAMN B RKEL R
FEMERE (1D, KIBEIEEMERE (D B35 KB LR R4
AHE TR, WKV LREAERE (1) TP R & i
B Q) .



WO 2017/071111 PCT/CN2016/000493

Hb N E BRI 4R

RARGUH
[0001] AR TERZARGR, R T EmPIiP 4, EH TR B TER.

BRER

[0002] b TFEEXARILFAE, BRLHA —MR R IT ETHEF BTRTHTAT
HRATHRARBRATHAR &E. ZEERTHTATEPBRENGERE. BEU.
2K HEK RS VRS ETBE R ASLRRIE.

[0003] B7F B —+HEMR, HAEHBRETBRHARED ORI K TLLIER
T, BB B K RESSEETREPHR ERTARE XM THEER. WHE,
1963 4EHI BB (2 F B R IL FW R A 1), N EEHE T H &AM XM BERLE
BARARTHABENFETER TR KRN BLTEE TRIOAKEEFF TR
REAFMEF TR TEZEERNERNEHE, R TRMBTHEERUHRTERRR
£13%%.

[0004] JbEEFE 1958 FEMER LRI THIR T 1000 KIS E M. 2006 FEHK
MEXERTREAMEXE - FARUKEEETR ZFEEMELRK2AE, XLK 1
AR, BFK R A RGBS GERETBIER. 1994 £, LETBUFRKIER T RS —
EZMEBK EEBERKNGAER—RAFXEUBREESER. ZE8EREK 11125
AR, WATHK BAGRERESKEUMBTHER. LECER T LB REHRT
SZEEMIE (—H) A“—FN—R"eKk 6 ARNEER REFHEZEEMALG. F
E 535 B &7 R M Tk R EM SRR, 213 10 FRFK, B TERER Y]
A,

[0005] MEHEKEFEERBHBT B TEHEEEMER, 2013 FELRERER T (ESFHRX
TR EM R R R (ESREPATRTNER T TELEREENER
B, BEFRBTH THZEERRERR R LE.

[o00s] FEEMNXBRAAT —FHHIEEENERAXNBTERIHRIES:
201410559745. 1], A& HFTFEWERZNE T H BAHABENEY 2T, FIREWEHFRT
MRS B 6, A VR TAEETAE T RENEE, B EEN E
SERRT IR E Y A EKEE L, IR SRS 5 RE S E W IR E R &
GERE, FRSEMNRL I REEEHAEEY, TRETHAEREZEITRETH
—WBE L —, FREENEERETCHIABTEN —RREEZZ. LR REHE
T T RERERE, BT T ERNEENRIERR, WE KRR, 5
BBV RBREE AR, UERRE. B2, BT EEREELEX SR FER.

KARE
[0007] AR EAH H WRE T Lk R, fft—F A TR T E BT &M%
2P



WO 2017/071111 PCT/CN2016/000493

[0008] AXE| LREE, ARUKAT FABAFE — Mt T M0, BEFH L
A%t B B/ VB L BE A 5E , B MK V8 L5 R AR 5 R 25 T K Ve L B B A v 42 R A B B2 T
ARy IR L BRI P R R TR RAER.

[0009] 7E BRI T E RIS, Frid &K LS RIA M T E R B
B — 43 91 B 25 T B A BT 55 7K V8 L B AR B

[0010]  7F BiRHHL T B BB S, Bk M TSI 2 M A EE B AT R S K T £
P REAR 35 1< BEAR [R) B TR A 3

[0011] & RREH T BB &, BTk B BUHIAE L ¥A My RV, A AR I B
PEE R M RN A LR

[0012]1  7E BREH T BB SR, BT I M R BeH UM A58 1E 1 o Bk A 41 3 1
HH 58 % 1) T 1) A 5 At ) TLN 38, Pt 0™ ) 38 5 T 33 3 A AR A0 K /N FE S A T BB 3 7R
ARAH AR 0 T A SR s A R

[0013]  7E RRMH T BRI S M, BT iR i USRI A P9 B A 1) BN S8 555 FRE R I sE 55,
LT IR FRA8E 10 A SR T e T IR A B PO SR LS R S M T R PN B R B AR R
TSRS RN .

[0014] £ BRMIM BB LM, FriR B E BB T kAT ES
R PR DR 55 B S B e M O R T, PTIR IR BIE B B A RS

[0015] £ _BRHIHL T BRI S M rh , BT iR 0 3 S5 S B LA AT FE e HY TR AR AN 10
L3

[0016] 7F EREIH T BB SR, Bk fiEn LB e SRR, BTk g
U I A R SR A R R S R B, RTINS B B T R LR .

[0017] £ ERFIMTE BT E M, Brid i T4k L 275 17 Tk A 41 3028 H 00 % 8
B, PR B AR A B K8 BRI b 5K VB L Bk AR [ s i

[0018]  SILFHIBARM L, AR RAET K8 L B P S xd t F8 o  BlB  J
AR BRI 1 i, RS 2 %o JRR PRV [ AL, TR A S5 7K VB B R 33 oA — R R,
— BN T MR R R B R s A, BRI S R B RS R A BN TR R
BB BB, 1L T B RITRERERA .

M5 RA

[0019] F 1 RARBEBENLEHRER
[0020] 2 R RMERNFEEE

[0021] 3RFHMNBRBEHAEE ;

[0022] F4 2B —HTFHHEBREREE ;
[0023] &5 BA—FHHIENHEEBEEAEE
[0024] [ 6 &5 —F B NEREREE
[0025] [ 7 BA—FWHMENREBEEAEE
[0026] (&8 BRA—FHIMNHEBRASEE
00271 [ 9BA—FHSIHMBERARZE ;
[0028] & 10 A —MAEHIHKREBH~AEE ;



WO 2017/071111 PCT/CN2016/000493

[0029] 11 2B 1HA&BKRE ;

[oo30] & 12 2B 1 B &K HE ;

[0031] 13 2E 18 C ok

[0032] 14 RE 10D HKKRE

[0033] & 15 28 2 i E K E.

[0034] [Eth KB LBEHMESE 1 AT EEAE R 2. BUHIAE 3. M REVLM 4. H 8 5.
[M]3EER 6 A A1 N3R5 7 B (R NER 55 8. IR B e Be N LM 9 EBIR B 10, & 8 11, R 12,
/5] 13 ERH 14 3 T B 100, 7 #5 101,12 102,

Atk

[0035]  EIZS A B AN R4 St 7 St 4 & BR fgdt — P VR IO U6 B o

[0036] WM | fiaR, — R P BRI E M, BIEAL T L2 102 FRFEFMHEN ERKE L
PEFEAERE 1, PR KV LR 1 i35 /K VB - B B A Y43 1) A LR BT A, /K U 8
et FIRTELE IR, W2 /K VB Lt dei it 1 h R T iR A B 2, /& 2 iR, b F
HRE100 B TH TEMAER 2 A, B FER 100 AT ARER T ERA B 2 WIS, ]
DRI ELEFHBROEEREBRAZM T EREER 2 N, FTUREARA BN 4EE,
BT 100 SRS, KB T HeRebsE 1 B TR AR M B B 2R, R, B4Rk B &
PERERERE 1 35— AT, WA T B R 25 ph K, BR A B ARk VB Lo R | Z IBE R 2R
TR TR 100 f 98 BE1E HiAE LA T2 ,

[0037] JKUBLBEHAMEEIEFERNAEBAR, A FMEBRMKE LEEN—FTT
B, B R K VBV A E A, I 4 I I B BEATL AR, 76 B IR AL A A0 [ 4 77 3 o B
R B AL TR L 2 [ B2 A B — RV 2 RN, R 8 45 iR A Bkt KT e
WA — R R R . BiE SR [201210445899. 9] [ [H & R4t — R/ kK E L
FERERE, SHRK VR B R B — B TR A, W VT SER TG 4438 52, 12> R Bl B — /K e 1 3
PEVETE AR 4%, IR KRR TR, oA TE.

[0038] P& /KIB LB | FinH T EMBAER 2 —W 45 8H & T b 3 HM
BIAE 3 SKVB LRt 1 NG, FHIAE 3 W LLR AR M R B AEKTE Loty b, 7
A SEHEB , T 3 WY A TLE BT T AR 5K U8 B 3 1 4 BEAR IR I LBl 5 »
T T B b 5K VB LRSS 1 R — ARG, W T ERAER 2 AETE
JiR 100 A2 2 5E 22 [ TS RYER .

(00391 & 3 Bz, FHIAE 3 LA MY REVUH 4, LB BHHE 3 Eid ML RN
AN EBEFEIEE, NTIRR— R FEIAESS . MR 4 635 2 H BT 3 4R
S 5 B TRERE 3 P EB I A [T kBT 6, BT B HH 38 5 5 W13 6 AR AR/ D E
T B A AR AR AR B T A 3 RA NS & #E

[0040] ZETFTHIHE 3 BT, FLHHI AR, WE 3 ME 4 Fraw, BbE 3 5
BEN=/A%, nE 5. & 6.8 8 Frx, Wkt 3 MBE N AH, E 7 frw, Tl 3 58
BIEAN T, A 9 FE 10 frw, Bk 3 AR A EE.

[0041] & 4. & 5. /& 10 Bz, BUkI4E 3 1 BA TG 3 S 385 H LT 14, FTid
BEEEEE 14 BABKTE L BEEEAESE | st SKIE LB RAR s | B e &Rk, A5 XTE 7



WO 2017/071111 PCT/CN2016/000493

FioRit T Feht, Hods S it Be 3l N2k Ve Lo ek ikl 1 W SR i se,

[0042] 1M 1 fas, FRAIHE 3 A SR bnas s 7 il e inas s 8, BaS Al 11-14 B,
BRI RINRE 8 Sl T A E I 2 M3 A A 8 53 T B BN RE B A 8
HI NS B LA 9.

[0043] tWE 11 B, DNSRERENIM O BIEA T BUHIAE 3 P38 B 588 M Mn5R % 8 Hsn
B 2 R I B R 10, iR B EHR R 10 RA WIRLL.

[0044] M 1 B, MRS BN 9 BFEE M H BiHIAE 3 4N MERR 11. WE 12 57
s R 11 EFEEA SRR 10, E 13 Fin, B8 11 fin A ERER 11 2
S B B 12, I 14 BT, TR RSN 11 BHRRRAFS 13. WA 2 B, £
L3 TS ER 100 ISR A AR MERS 101K, BESE 15 iR, B8 11 TS TE
JER 100 FERED 101 HEAR B, FEESIRE, NI EHHIHE 3 S5ith F &8 100 FEHRAEKF T
) ERAE EAE R, B 1R SRR 100 YR

[0045]  ZSATIRELAR A 5N 2 AR, IR NGRED 7 M GRS 8. R B 101 S4B AT EA
R R LR I TR IR 46 %%,

[0046]  Z3CH R I BARSLHEFIAULZ 3 4 R R M ER BB . AR BIFT R AR
R AR A B AT CAX B 485 B LA SE M A R S R B B A SR R T R AU 07 B
AR, (B IS B A R B FRURE o B 2 A T R 3R 5 B e I T



WO 2017/071111 PCT/CN2016/000493

W F 'K B

1 —Fiib FE R 40, HASEE T, BEME AN E KR B 1), 5
REKIE L BEHEAESE (1) BB TR UE LB AR A EE R TR, P AR 7K T8 L 5P A 35
(1) HEERM T EREER (2,

2. RIBALFIZER 1 Frid i3t T8 BB 454, FUASAEE T, FriR I 2ok e LBt
B () RIEHMTERAERRE Q) BW—MSHBEHE TR O) ABiHE G) SKELHK
e (1) BN,

3. MREAURIZR 2 Frid B T8 B P 44, JAREE T, Frid B0 Bl (3) AR A
H RN AL S KTE LS (1) B R R T

4. WRERUFIE R 2 TR o3t B BB G5, FARIEAE T, Frik e BimiE (3) EwA M
MRENA @), EERHHE (3) BEMNREIE () HEREWS.

5. ARFEAUFIE R 4 Frid i3ts T B B 45 44, HAFHEE T, Frid MR &N (9 &
FEREM BRI (3) MR ¥ (5) RETHHIHE (3) WHMEHAINIER (6), FriR ™
B (5) SMLEE (6) FARFIR/MARCE N TTREMEPIRAR B B4 (3) REMWSERE.

6. ARERURIZ R 2 FriR i T B BRBT 7 4540, FARAEE T FriR B BisIAE 3) ARAEH
NGRS (7) ARG (8), HATAMBRINRE () Mt TEMARRE (2) K
HA R 53T R A R R SR N E SE R ().

T ARFERRIZER 6 FriR i3 T B BB 4540, HAHETE T, Frid e naagiE & (9)
AREAT HHE (3) WHHSRFANRE 8) KiinilE e ERKERER (10), FrikiE
HIRE (10) BAAIRL.

8. ARIEARIE R 6 FriR K3 T B BB 4540, FAREE T, FriR N inia g E 8L (9)
AR TRHBE (3) SMERRZERYE (11).

9. RFEBUFIER 8 FriR iy T8 MBI 17 454, FAHLAE T Frid s (11) EEE
BEBIRS (10), RPTARERSR (1D RRBAEAWEERR (11 RSN H IR E
(12) , RFTR M EENw (1) BHREER D (13).

10. BIBBCRIER 2 Fid i T8 B4 454, HAMEZE T, Fri® il ) LRA
[ FRHIAE (3) SME SR H I EREES (14) , PR EIEREE (14) FMAZIKIE LB (1) 3
ke L ap (1) B,




PCT/CN2016/000493

WO 2017/071111

.......

< N
TN\~ SN NN
CNCEN N - SN N 0
. ANCON

.....
......

.......

..........
...............

.........
.......................
.....

..............

......

.--

.......
..........

.............

DO® DR SNCONCON AN N N N N N NN N N N N NN NN N
......

NN .

e S — —

AN\ o\
..........

S o e m— — 2 3 | W >+ 8 W 2

A

e i i 2 o i &

2 e e et i S o a2 v 4

y At o €2 A L = — — — A ST o2 At it 2

1/5



WO 2017/071111 PCT/CN2016/000493

I
l
l
|
I

@;--éléllzéf ﬁ_é’é'ﬁ ______ ?Z__ _,fg:/__y _4_’
gl% N T*.@:
\ N
\ 3
N N
\ 3
s:%;l
) N
!
\

arayay.

S A% XY AT a7 LY XY

%WM/W

o ¥ a7 > AWy

BTy b AT A A b B R A T AT T i A B St A7 B s S B B I B I A B Bt AT I B I s

/M/}W

A WA A AN RIS T T Y

M/Aa%ll%frfw W W W// W // ”’5’

IlI

A2

2/5




WO 2017/071111 PCT/CN2016/000493

<t on Q. o o
on O Lo L o) Lo
© =
<f
& 3 —{ &l 6

Kl 4 B 5

T s

A 8
& 7 o
i B
O .
L 3 . A N \_ 11
N
\\ P 10 < <= 10
N O N
9
<A
> &1 & 12

& 10

3/5



WO 2017/071111 PCT/CN2016/000493

// Y]
C TN = 11
N 12 N 13

11 A 14
NA

13

4/5



PCT/CN2016/000493

WO 2017/071111

NS S S S SN

NN NN NN N

P NP N NI NP NP, N N B N

um///////

///////%/.

.,(././././././
) A A S AN A &) F

B N WA A W W W N 0. N N N
M Z VA 4
—

A 15

5/5



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/000493

A. CLASSIFICATION OF SUBJECT MATTER

E02D 31/00 (2006.01) i; EO2D 5/18 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

E02D 31, E02D 29, E02D 5

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNKI, CNABS, CNTXT, VEN: pipe gallery, foundation pit, enclosure protection; pil+, stake, underground, gallery, pit, brac+,

protective, curtain

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 105350582 A (ZHOU, Zhaodi), 24 February 2016 (24.02.2016), claims 1-10 1-10
PX CN 205134385 U (ZHOU, Zhaodi), 06 April 2016 (06.04.2016), claims 1-10 1-10
X CN 103953067 A (SHANGHAI MUNICIPAL ENGINEERING DESIGN INSTITUTE 1-5, 10

(GROUP) CO., LTD.), 30 July 2014 (30.07.2014), description, paragraphs [0017]-[0018],
and figures 1-6
Y CN 103953067 A (SHANGHAI MUNICIPAL ENGINEERING DESIGN INSTITUTE 6-9
(GROUP) CO., LTD.), 30 July 2014 (30.07.2014), description, paragraphs [0017]-[0018],
and figures 1-6

Y CN 101117805 A (ZHEJIANG UNIVERSITY et al.), 06 February 2008 (06.02.2008), 6-9
description, page 4, lines 24-26, and figure 13
A JP 2000008394 A (NABCO SYSTEM KK), 11 January 2000 (11.01.2000), the whole 1-10
document
[] Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date
e o o or priority date and not in conflict with the application but
A” document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

e . L “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another Y P Y M ’ v

cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

citation or other special reason (as specified)

other means

“P” document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

17 November 2016 (17.11.2016) 30 November 2016 (30.11.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao ZHANG, Kun

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62084031

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/000493
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 105350582 A 24 February 2016 None

CN 205134385 U 06 April 2016 None

CN 103953067 A 30 July 2014 None

CN 101117805 A 06 February 2008 CN 100543241 C 23 September 2009
JP 2000008394 A 11 January 2000 JP 4021056 B2 12 December 2007

Form PCT/ISA/210 (patent family annex) (July 2009)




[ P i & [ H 5
PCT/CN2016/000493

A. FR 2R
E02D 31/00(2006.01)i: E02D 5/18(2006. 01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
E02D31, E02D29, E02D5

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNKT, CNABS, CNTXT, VEN; #fF, Hb'F, &, H31, FP, B5dr, ME3; pil+, stake, underground, gallery, pit,
bract, protective, curtain

C. AR
% Ry SIS, WER, FEIHMXEE BRI EIE=S
PX CN 105350582 A (JEJkZB) 20164 28 24H (2016 - 02 - 24) 1-10
_____________________ PR Sk1-10
PX CN 205134385 U (JEJk3B) 20164 45 6H (2016 - 04 - 06) 1-10
_____________________ PR Sk1-10
X CN 103953067 A (FETHTERITRBRENEGRAT) 2014 7H 30H 1-5, 10

(2014 - 07 - 30)
BHssEl0017]-[0018] B, L6
Y CN 103953067 A (R TER TR SGEERAGRAT) 20144 75 30H 6-9
(2014 - 07 - 30)
A E50017]1-[0018]1 B, FiE1-6

Y CN 101117805 A (BT K% %) 20084F 2H 6H (2008 - 02 - 06) 6-9
iR 54T 55242647, FIEIL3
A JP 2000008394 A (NABCO SYSTEM KK) 20004E 1H 11H (2000 -01-11) 1-10
£
[]aessor ek e i, TR ERIHE .
% B FSCHRI B AR, «v’%ﬁggggggﬁ%ggﬁ,5$%mwﬁm,@w7@%
“pr YORRERRAR R IR R T BAR —BoR SRS SIEBR IR T o
“yn 2y E\ s m ‘uﬂ»y s S E\ H] =]
wpr R E R 2 5 AR 75 S A X BUREOI, ARSI, UWERRGFHRETR
“pr TTRERTAR M ROREE B SO, R R —E ; “yr RERIAESEM SO, MRS B R e B R R A 3
e L S R ™ e F ke A B b 5 Y, 2 i e
A Wi
“o7 WBROSKATE. AEA. BB Ay 2 A TR RS “gr RS RSO
«pr AT H ST E b B FAER B SR BR A H B SO
Pk 28 S Bm 58 B H HA = P 2 5 1E 25 H A
20164F 11H 17H 20164F 115 30H
TSA/CN 144 R Fi s 25 ki ZRE R
FhAe A RS RNE E 2R &0TR =AU (TSA/CN) 7
o [ 1L 5T (X 1 1A P 365 100088 -
fEHE (86-10)62019451 HIE S8 (86-10) 62084031

% PCT/ISA/210 (Z5271) (2009%7H)



[ Rk s W RS

AT A PCT/CN2016,/000493

K2 3 B & SO Pl Rl 7l Pl
CN 105350582 A 20164 28 24H T

----- CN 205134385 U 2016£|54H 6H 36
----- CN 103953067 A 2014f|57ﬁ 30H 36
----- CN 101117805 A 2008£|52H 6H CN 100543241 C 2009f|59ﬁ 23H
P 2000008394 A 20004 1A L JP 4021056 B2 2007 121 12F]

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - drawings
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

