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ULTRASONIC CT DETECTING FOR WEATHERING DEGREES OF
LITHOID CULTURAL RELICS

CHEN Xiang, SUN Jin-zhong, QI Xiao-bo
(China University of Geosciences, Beijing 100083, China)

Abstract: There are a lot of cultural relics which are of important historic significance and value in China. But,
because of long time weathering, these cultural relics are damaged seriously. It is very necessary to assess the
weathering degrees of these relics. Ultrasonic detecting is a non-destructive testing method to get the inner
information of an object with high resolution, so it is an effective means to detect weathering degrees of lithoid
cultural relics. The ultrasonic CT detecting method for weathering degrees of lithoid cultural relics with ultrasonic
penetrating waves is discussed theoretically and methodologically, and a set of methods to detect the weathering
degrees and the main mechanical parameters distribution of lithoid relics are put forward. By this method, the
weathering degrees of the stone bars of Guyue bridge, which was built in Nan Song Dynasty in Yiwu City,
Zhejiang Province, are detected, and satisfactory results are obtained.

Key words: rock mechanics; ultrasonic CT; lithoid cultural relic; weathering degree; Guyue bridge

PRI, 2500 I8 S (0 WA BAR A TR VRAf
I 2 I R B 35 I
Wi CT BARMR RN AR B, 2 Fhi %

1 35l

][l

T — A BAAD LIS L, iR
R EAT SR OSCRNM K SO, R
e R E, CHGER RSO, 2% 78T
FRPE, A YRR, JLPUIR AR

WrFE E 8. 2005 - 05 - 10; 4&EIHHEY: 2005 - 06 - 02

RITCHAR A, HATAER A, CT #8 TR 2
FIF R3S () TREH SR 5, A i, KL
MR - A TE A G, & TE P TR el ¢ A
Bt A R et

fEFET: Br 451980 -), U3, BN EM SR 2 (AU TREROR B s L TR B LRI, s 0025 5 TRy T (K7 T A

E-mail: chx1120@126.com.



24t W1 Mk ARSE. A SO RE L IR P CT Rl

* 4971«

SC[205%F ST A ZARURR ALk AR AT
WERLZEAT IR, BT 73 IR . SCI3]X 4R
Pl it 2 B M 6 MU EMT B, A SIRT
DT A B R s A1 1] P AR X it T o i
REEARW) G o SCIA1SCE 3 N Y2 A A B G 21
KN R A A . SC[BIAE VE 2 v ke B A
SRS AR Y TR R EOR, RS
RSP EYRPR I ER T TR IR AL M0 S48 SEVE
K TFAZ G5 RS ARG o SCI6D— T AR ) 1
FOU R B ss TR ENTEOR, Rz R AT E A
FIT A5 AR AL A N A7 B B PR 40 e B DM Ay
MRAFI— 2k SCITIR P SRR AR A, fLRE
VEAMEREAT RN SCI8TA I HERE 3 CT HAX B
B 2 IR AT BRI, BT CT SR A
ALHr. B mREARRE L. SC[9)KF CT B3R
PRI B s, S RAF i RCR . 3C[10]
e T HURE BRI RIS T3k, KA
7 LRI R R AT AR, IR T = e TRE
TR RT3 R R A SR 38 53 A1 b A XK
LA/ TR (ST IR A 24, 3t s AL
BRI AT S TSR P o3 A R AT O IR P T
SR SH AR Bl

CT MAAAEVF 2 ST 2 N, SR,
AR FH S A0 Jo S A P KA R B4 A 0 A 43
HEAB CT MR AR 2 e, 4 el G 1
PIAERS L AT BRI A TS AR L (A
TITFBe B N TR S TR 5 00 s DU B
AR AL P BEAT I MR R, BUAS T B4 12
SR RS BV AN 5 b, R P R A I
CT KA BOCINRACRE B I P A TR, DAY
A FOCH R RE LIRS 2 1 T B A,
A P P 2 3 ik AR I ST AR B L
FEZ N, RS ST o FE B A A T
W, WA BILPPHE, F P IS I AR R
DN B 5 AN A FR) B S R ) 2 A L B
AT BN SOOI R AR L . eAh, 3 m] UG
PR OB G FEA AL A FEREAT T 221, 49
PIILEE M I 24008, IPRIX LS 2 dahn ol 5
PRIV BGR IR REA TG 734, 43 BN SRR
T Rbr S BB Z M AR R R, RAEIS
oK (2856 2R A ORI S0 (R ST e R A e T
BRI A S SCOIR R ) 22 3R bR AT DR . A
KB A SCS R R ——h A G
FATI AL FEBEAT IO, BRAS T B I RCR

2 JRRIE

CT Azl i M4 7 S 2 1) LT e 3 22 J B, )
PP B MR GRS I PRI — B
P55, R s vk (i 1 pr
AU TSI R G — R LW R, HIE
MR OSSR RS, AR R
[Fi) 20 4 0 T e ¥ B BEA T 41 RN o

—> —

= b
5

vy
VoYY

1 EAES CT s xR
Fig.1 Theoretic diagram for ultrasonic penetrating CT method

FEPEAEAAST I AR AR 3R N, I R I 2
HPE v (%, y)RUTEE IR R RRE, XT3 i 4550 4k,
AT EIE N A G, WA R AR 2

1 .
ti_IRIV(X, y)ds (i=1, 2, -, n (1)
A n AHLRBAE, ROV | KL MIME,

WKL 2 P, R Rl DX 38 eg #50s— 2 410 K
(R IC. BT XI5 B e/, AT REAS R T
R P BE v, (X, y) BAER R XA nT LUK
FA5 (L) B USRS T R4

t :zdij/vi(x’ y)
i1
(|:1, 21 ey Ny J:l, 2’ Tty m) (2)

b 6O | R ERIRDERS, dy WER T RS
REES SRR E, n WSS AEL m Ol RS H

j—1i ] j+1

M — W

K2 MR REE
Fig.2 Grid model of detected object



© 4972

HAT D1 TRER

2005 4F

4 s =1, PRI, WK ()b Ft—A2k
PR

dll 12 im Sl tl
d21 d22 dZm SZ _ t2 (3)
dnl dn2 dnm Sm tn

SR AT R (2 (3))wh T 13 B EEAS DTk A )
MR, o SCEC A 5 0 3 8 e 0 A2 A ) D\
FEAE I3 A o

KRR ST B L5, fEIIRAE S
INPIAA JOAH [E] R e, D LB . AR
B ZAniE CA - TR EYE) (GB50021 - 2001),
AL A7 5B A A BB B 2 LA T LR A
AT RACRE L, AT A3 213 P 1R AL IR o g die
b5 KL RE R [ R e 1 R,

F1 YREEL K SERANUERRXR
Table 1 Relationship between longitudinal wave velocity
ratio K, and weathering degrees of rock block
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Fig.7 Wave velocity distribution in the detected across section of 2 - 3x* rock bar
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