28K FE1M
2016 4 2 J

SRS R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol. 28 ,No. 1
Feb,2016

XE4HS 1005 —1538(2016)01 —0086 —07

MU Y181 7 + 38 4t 803 024 R i B2 RO A 5

(LT s =70 5B , LG 200031)

WE: SN THIZ RS s 2, R sl st ik AR T 350, AR5 1 1 R AL U %) 75 2%
LIS BEAT A O . DA RIS R MO F12 Bk R AR TR T R, B T LR DI A, R
T U RN st hE T R v BT 0 KORG24 51 ) B # AR B BOR HEAT T AT X PERIT ST, I it
BB #1757 58 , BN T D B RSB PR TR o WSS I - MUAR DD B AR A 8 T stk 0 PR, A3 02
OYHCECH  FEAR BT AL X6 3E i A 5473 , al S AR B SO ORAP TR B AT 25 4

KIF: Lanthk W R MU E) s D) ER
hE 4 RS, K928.5 XikERIRED: A

0 51 &

AR SO I DR AP ) WL 2K, STty
L HER, A A R A AN AT PR R B AR 9CE
g P e R R e R ) 7 2, A R R A e
— A BT B, A 0] USRI RS, 5 g4 s xf 1
B R R il SCAGIBHIL , 24 JC A I PR A B R 1, 4
RS ORI TR, Crp e AR L A SO £ 4
V)R, YR TR AN BERETT N W] A% Bl SC I, %)
SCH ORI A IR n] BE S B HE PR3, 25 J0 3k St
JEhE PR AP N, 2R AR SR T THEAE S AT LA St 1T 7%
SR

sk A S AN AL RS Bl SO 4 2 R 23, I AR
SCHPORAP SN BEAT ISk G, R 0] BE AR AT 8 HEAS 4
FJHHEE AT 2 AT SR, B o
R IBE 2R K i S IR R B - il B
AL A 5 1 g HE T BB, AR AN BT IR
PETR SR 58T stk i PR, F AT
AR /N RN T Fi 42 e A oz 0 =X, i vb [
bl PO A T s b R g TR R
5 2 T G AT O AR ] Sk s bk A
PRI BRI TR B TR DR A A A
1 + SR IR b TR R IR s R
W TR AR LLHT A R RS BB
YIBI ST A SR Iy I AR £ s L i
HEEE IR, AT LSRN o3 o B e g PhAT, (H R

ks H 9 :2014 — 11 =25 ;&7 H #1:2015 - 08 — 13

Z oy PHE S P EURHEURA B

WS dre /N T UGN, 38 Bl 7 AR — Tk M
i, (HAT AT AR RIME, 75 0 Bl . DRI, dnferfe K
FIR 32 o e i RS, B R BE AR AP g ik S, e —
ANEA PSSR . AT LI
MICAE L F12 prl” #ad O AR, B3 17—k
AT s T G O HUR DI B e o, AT T 2T
ik AR R Bl , W20 R T AU
T PR R, FFRHINH] F B kT
DRIP TR BRI AR T BB, St PRrist i

1 L) B AR F12 prhk” BEN

EARSCAR LA T VT P R S AT X 7
PABRIE T E MR, T 1959 4E & B, I F 2013 4R 40
SE A4 [E SO AR B

DRURA YT A T R s A R 900 L o ™ s stk
BRAGA LM B X35, MR SO R i M Bk, T
HEVHE TR, bR S R, X R
VR K AT T R HUR AR % & i

“F12 Bioik” & 2012 4F %71 % 4 ad # b 2 B
— PEARAE B 1 ) PR ST Ak 1 i T 0L ] B 3t
b, WIFRZY 52m? , 34 [ B I 35t 505 HL R AL A 200m?
AL BB T MR ANE A 1V 22 B8 3, 0 4 55
WS T RESE LR ARG SR . i
SR H ARG X Bk BEAT T BUEE, — B0 R
“F12 Gihk” ) 8 koAb B3 S B, B AR 1

YEF A 4R W1(1980—) , 55,2005 AR T [RIFF g, Wit i L ARV, 2 BT 5 o 2 A F D skl SR A4 O T T, E — mail:

cailegang@ 126. com



5513

BEIR WA - HUAR U 3 7E 38tk B8 fr 4 b ) B 87

FARYE, F BB SR TR 5K, 32 I
TE T PRI 2t A e SR ORI [T S AR
I, 958 T UM T e e B S A AR AP TR s gt i A
S, AT S R (1) o

I
r “FI2B5hE” e -
PRI ORY IR

B 1 “F12 k" #E O X
Fig.1 Relocation area of “F12 site”

2 HUOIH B g

BUADD 8 32 200 TAUR Tl A, AR AR
TR —Fi 7, S BUR SO TR 35 5

FEIN & A S YIS IF 59 8405 g i L2050 A% . hasthit
1 7 R L I gt 2 N N o N B S B 8
BETR B DR 2 40 V1) A A %) 0y 0K 4441, B
pI G 1 IR T R P [ w7 W VAR i

IR “ F12 Brhk” , #4 by bk o Bt %
THRSHIVE @ RS £ ARER, R5F28 3. 0m x 8. Om,
RIS YIEIREE 1. Om, S KRR RSt TR Sy Al .
2.1 Bt EERER

TESCH VI E Z AT, Ry 1 i s ik BT 7E 37 1 - 2
J R ik - AR R AT T B S R A 0 R B
FEZE N 4 TR

M TR A 25 R R, ik BT i s )2 3t
IS AT RMEZE, 6 M FR)ZE, K% &HE,
“FI12 Gk 7 FEE @M T2, RV €4 54 e 56 RS
+, BRI, WERA O E & s B AU,
WER, LR SR,

BRI (b T e 7 ik AnifE ) GB/T 50123 —
1999 Xtttk - AR A T34, sk 1, T DUE B, £
FEEIKERIA 25. 4% WR AT R 0RE 3Btk s, 3t
HE AR R 1, HB I s U A4

®1 LHEAVERER S
Table 1 Basic physical property indexes of site soil

MKW E  HKHE/ % WEE/g-em™  THE/g- om

fLB/ %

W/ % /%  SBHERREVI, /NI

HUFRESE 25.4 1.71 1.36

20. 27 40. 36 24.55 15. 81

By TR £

2.2 HHPIERNZ &R

H1 T HLARED %1 73 e A st ik i JoAH e 275 21 1,
A B AR SCSCHR YR, AT T LR D )y
5 B o

PUBDI TS £ 2R Jel A8 A5 LA DI
ARG ARA BB RIS, B S BT . O
1R, AT VI AIHELE s @ BIRAESE, S 4 R
7, AR AR 2 B RS 9. 56m x 4. Om; D
AR, BEVTEIVE L 22 5140 A AR, R b1y B
S 152 5 | AP AR 1 3 DR 37 AR — [) 7 A% 22 B0 SR 4T
o Horp R ABIBCR HXUZIE S, SRR R
9.5m x 3. 5m x 8mm , Yz [8] ¥ T 1 3, I 44 25
{5 2mm EARERIE SR LU/ BE 452 7 s @2 5 BL4L,
FEATEEHIL A S N, Hod, R
bR R | AR A ] P 5 R RO A R A
SRR, Bt 22 5 LA R A2 51 F1 0 660kN s i 3%
FI U SERLER, IR 28 R AN 2 42 51 1 @11 %1
ARG, TR A 22 nd AR A LR L Kk
ELR IR T T 1 SRAT A E R AN 22 A A
oy AT RN ) B TR, R 2R 4 22 1 ]

I, FLCE B AR IR 8, 4 R FH o £ 2 5 B A
S 10mm, [A]H SOmm ; §a 28 F AL R 5 h fL AL 22 5
I R A 2 A 5 T B [ MR 2 2] T 8 1)
I 308 3 A WERAT T et i T ol 2 ) 1) )
A e e e B SR AR R T KRB
BE A 350kg , B[] YIRS g 200k, HLAK D) E
B BARNIE 2 K 3

B2 #5H4

Fig.2 Traction units



88 SCORY S % R $2

[ee}

KP-TET
e RUEES

B3 UIHRS
Fig.3 Cutting systems

2.3 REXEIEITRAR

HUBR ) % 4 e+ 38 ik =5 2400 55 7K -5 E) i 2
NERZIEIR i e N L YA ST R ) o PO
PEAT R AR W I, DAATE K st e B 3ok ik = A 2 75 7=
TP RGN PR D EIE I S8 F IR PR
Y1 FE B SBAE a0  OH 22 45 48 5 4H AN
M) 1) 97 46 BE 2§ 350mm; @) 7K - U) H 2 By
20mm/min 2247 ; @A 5| L (A 50mm, B 22 5| HL A
5| e [ 138 KAl AARARETAT , SR AT T 50mm ; DI
ELUVEHE B 20mm/min, FL A St R W 4
B

ENl:

- [ mapT
_____ mit |

~ kEmm |- MAmAN b
el _emgm | (R BE
i s | | St
e - [EIAEE, |

0 TR
B mmEsEs |

! KT Tt

AR

g e B

l

L mk

B4 LIS WU T E T g S i
Fig.4 Process of protective relocation by machine cutting

method for earthen sites

TEVIRI A, 22 5] RAR IR ZBE 2. 05m 1,
— MBI A R EOZ MR 45 22 2. 15m
A1k F e, ST L A 2 i A R
2.05m &b, FHT R SO EIE L . I R i A AR SR
THIF 24 7™ 8, A il 2 A ) S R AE, KB 43 il A
3.2m A 2. Tm, 0 e KL 5 35 19. 8mm, 1 5%

£
Dhr kR 4%, 12 0. 8m, %] fix KR 4E T K

5.2mm,
3 IR T

R LS AL 1 25 7E U0 50k B2 v i3l A v, i 5
e Rl X 7K 7 L 22 5 | A R A A TR B 1Y
A AR S OGS AT T IS 40
3.1 KEYIREE
V) TR I Ty e A 5 | A0 E (R THE
A 50mm , LS SR o ) 55 U1 58 1% X B ) [a], 38
T PR AL VAR5 U B () DA e 728 1) 1) 5 B8 i 170 351
NE G ESIN ORI IR b Y v & 7 BT ]
VIBIGREE 056 2 B Hoh U EIR B b iR 20 A
20_— i
18
16 _—

£
é 14 -
12
E T} !
g 10 . i
o o (1|11 Ll _p
b
4}
R
2[
0l ERETEAETE REAMTNRAETERNTERENE Ll | LLL
0 40 80 120 160 220 240 280 320
DIBI)%E /cm

5 KPUIE RS UV RIS R
Fig.5 Relationship between horizontal cutting speed

and cutting depth

IS Fakgd 725 ), VIEI ZARRZ B 0. Sm
R, VIE AL B A 20mm/min SEA R AT, H)5
SOUE B ], A 22 0 2 R A il
ES QPP S T St S G L TR

IR R i, DR Y 22 e — e R I
JEBRAE PR R, AR S MRS R A AR AT A T
21 KBRS M 20 IR IR AR R ORI
TESRABXIRR, Al S SR AT, BT R LA
Sl VA S AR AT AT B IBE ], 20 A7 416 28 10 5% 8 AL 1
O, A 6 7R, a b s KF—IE HRE AR U ¢
SA RO S SHRAE A AR d KOS R e’ b7
e’ TR BRI A2 G| 5 X IR, dy SR A | AR 2
Md SEBCZ RI R IR . YA 51 IBE AT RS AP Bk
Ao GRE BT S0mm) , W a (b g FIRFATES A,
MHTES Ay (VNT,0) T d SR AR [ 52 AN 30, e,
PRa SRR RS A =d;, — Ag0 5 A <O, AR
28 SR 5o A > O, W)l -5 A M AS Al 43t
HEDIFI A BESE TR A >0, 3k o 8 48 55 AR ™ A



5513

BEIR WA - HUAR U 3 7E 38tk B8 fr 4 b ) B 89

B . dy EEEINAE LA PRI, e S & B 5
d, H—EMRME(d, Ky e 5530 A B ] EE 2, I
TR T AR S W dy RN dy, PRE 2
AL — B Be#E 5], s W o0 i i d, R
270mm,

= g
I 4

i SR
- i

AR &
i

T AR -5 51 B
[

B 6 N2 ia L S AL o IR (425 k] )

Fig.6 Diagram of shape change of wire saw

T

(traction moment )

MRS 3 R U5 ] A B, 2 T T A LA D) 5
W%, BooE B 20 5 48 A B AR [R] 1Y ) 46 R 5 350mm,
T2 5| A FEE 50mm , $iE K 45 248 1) 51 i 8] LA RIS
IKSEYIE# 8 ~ 10mm/min, 1] 7 FURE R4 5
BB , R B AT RIROR
3.2 =3[k

WNE 7 fizs , BEVTRIR BRSO, sh A2 51 1 M
graE | Jy BB R (A X B 2. 05 ~2.20m T35k
JE PR AR A A B3R BRI 22 5| A AR
225, M i PL MR Sh A2 5] ) 5 Hpae a5 | 1 SR I 45
IR P2 R, 3 = B i DR I I 47 LA 5 45 AN
[F] 25, 3 B 22 PR TR . A Rk B v, )
PL Ay 3l 72 5| ) 5 #p 2242 5] ) e RAE 73 5 ol
331. 87kN.234. 68kN, | s P2 ] £ S AE W) 43 51 Ay
220. 03kN.163. 71kN, ) & A= T4 YA 18 B B,
It H., MG BARRZIEE 2. 80m I, P2 &7 HL4E

350
—— PR ) /»/'/
300 -~ P2-#Eh 5| )y
—e— P1-LEAES] )
250 |- —— P2-ff#5| )y
=
o L\
E 200 b Sae d
N
R N\‘,r‘\,/
ﬁ? 150 ” w
100
50 |
O S ISP Y SN [NPUN SYN (U YN MU MR PR I |

i
0 40 80 120 160 220 240 280 320
FRZE /cm

B7 #5asR

Fig.7 Traction monitor results

BEAEIAR AR . NI s v DL, S0 4 AR
[ P BT 22 5 | 6 PN 22 51 1 0 e T BRI 3
Wi, 3 P1 A2 5| A BRI, I, fE it ik U
H o B v R AR A A I

FEGI LA 5 e TR T4 T, 22 5 ) 5
SO MR 5 A ] R 45 3 B b Ao S A i 14 L
YERT. SCHRLT 146, S m R 3R A N R, T
D) AR 77, ORI AR R B AR R,
O E AR GIZTT ) LR s A DT, R
AR AN K R B PN R S B A 5] T
g5 ok nl &, I B0E 22 51 B 5 R R
EELMECR WG %2 5] J1 5 UIHITRE A OC R W
8 FNIEL 9, At A Jhy A4 A AR BE, RIBR R %1
JEE D8 2 2 5 B AR B TR 350mm

600
ss0 L ‘ —— BHBET S (KN ‘ e
—— Linear Fit of Sheet1 ifizh 45| 51 (kN)
500 |
450 o
Z aoof ’
~ A
= 350 L
= 300 f r
{# 2s0f 7 T
4 | Weight No We
W o0l 3.‘;,.‘&." SioksTo
R e aourst
® 150} o s | 0300
/ esh ATl N ( Intercept ettt
100 f sl (S |0
50 |
A e P S S S ST,
0 40 80 120 160 220 240 280
YIENRPE /cm

B8 EshuAT] UG L

Fig.8 Fitting curve of total starting tractive force
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Research on the application of machine cutting technology to relocation
and protection of earthen sites

CAI Le — gang,ZHU Jie,LU Jue, YU Ming — liang
(Shanghai Real Estate Science Research Institute, Shanghai 200031, China)

Abstract; To minimize the interference and damage toearthen sites during relocation, a partition method for ma-

chine cutting is proposed for the first time, with consideration of traditional small — block artificial digging and parti-

tioning technology. In connection with relocation of the Guangfulin culture site “F12 site”, special cutting machin-
ery was designed and produced. This paper presents a preliminary study on the application of mechanical cutting in
earthen site relocation projects with a particular focus on key technology, such as horizontal cutting speed, tractionf-
orce and mechanical machinery. This technology was successfully applied in the relocation of “F12 sites” project.
The results show that machine cutting technology can be applied to site relocation and protection. It can reduce
number of the partitionsand damage during relocation without obviously changing the earthen site. This work pro-
vides support and reference for similar projects.

Key words: Earthen sites; Relocation protection; Machine cutting; Cutting machinery
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