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Abstract Ultrasonic testing is one of the most frequently used measurements in geotechnical rock mass
evaluation. The square of the ratio of longitudinal wave (P-wave) velocity of rock mass to that of rock block is
defined as intactness index of rock mass. As we know, the P-wave velocity of in-situ rock mass is believed to be
lower than that of relevant rock block. The more broken the rock mass is, the lower its P-wave velocity is than that
of rock block. However, according to the result of ultrasonic testing carried out at Runyang Highway Bridge, it is
surprised to find that most P-wave velocities of rock mass are higher than that of rock block. Many different
measurements are applied in the comparative research, which is based on hundreds of rock cores collected from
over 40 boreholes in the bed rock of the Bridge site, and the reliability and causes of the results are analyzed. The
concepts of rock core unloading disturbance and unloading-sensitive rock mass are then put forward, with relevant
engineering countermeasures.
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Table 1 Statistical results of longitudinal wave velocity of bed rock at site of Runyang Bridge
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Fig.1 Some testing results of longitudinal wave velocity of various bed rocks at site of Runyang Bridge
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Table 2 Testing results of longitudinal wave velocity in bed
rock of No.2 Nanjing Bridge across Yangtze River™”
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Table 3 Rock core characteristics and testing results in borehole M1*
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Table 4 Rock core characteristics and testing results in T2' borehole
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Table 5 Rock core characteristics and testing results in borehole T10
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Table 6 Rock core characteristics and testing results in borehole Y12
- B4l %w%mu#é}iy‘)%’fiizﬁ %ﬁéé}k{‘fw{iﬂi v,pfvimlp EFE S s I
£ Vip/m * s Vip/m * s /m=s R./MPa
Y12-1 1-@ 3015 3112 97 9.89 NEViE
Y12-2 1-@ 2970 2536 —434 3.83 NEViE
Y12-3 1-® 3827 3681 —146 6.44 VBB TR A
Y12-4 1-® 3618 3061 —557 5.25 VEYE
Y12-5 1-® 3685 4 804 1119 14.60 Sk, mﬂmmmﬁ
H, BRI FE U A1 40 Ak
Y12-6 1-® 3210 3276 66 10.92 TR, Veskm IS
Y12-7 1-® 3685 2613 —1072 5.87 e, YR

ORI AR, X B AR ) B A 5 A B
X o B PR, I S R B ) s AN
R PUK IR SR (R 6) BRI S AN BB Y
WS /I o S S Ay PR T I TR 9 e g i A o
W ARG AR

T3 AR AN, B2 T A
Ky E A WA BOR, 5 A7 T 221G AL
FEPPBIEFEAL. A ML, T2, T4LIS R,
BEE S RE SRR R, A B L e A
BEE M ZEAE (Vo Vimg) AN, 20 RN AR = I
EFEBCE AN a R (LA 2).

(3) UL

MK 3~6 I LA, Sl B O 1)
SN LU BE TR UG U BOE REIR ;B ARZRBERT
SR R, teln, MIYLI 2, 3, 8
PR TN SRR BRIAF AR, A BRI AR T
HRBOE; T4, 5, 6 SRR REMURER, (2
BRI IR R T A ARGE . T2 U B BOE S R
B ZAE A Fe /N 15 525, A T AT
BRINAAAE . Y12 fLA A Rl 2 ZE /MK
7S, o TR AR AR A

X T A ), SRR SRR



ZERIESE, S R EI ) I P SO U AU

* 2091 «

g2k F12
120 1
o M4'
<o
L 80 + 12 A PN
3 %+ o+
< O T4 >
=40 + +
+ _‘ )
+ o ®
0 . [ d | 1 |
-2500 —1500 -500 500 1500
Vip=Vinp) / m w71

B2 AU EM Pl (R S B 5 ) U 96 &
Relations between dynamical elastic modulus and
longitudinal wave velocity of rock cores due to
unloading disturbances

Fig.2

B SV Rl I AR T, P I PO PR T BEIEE
WK i 00 P 9 R R M AN K

(4) MR rerE

M 3~6 I, R G5FE BERT A i 1) 5%
MR K. bhln, Y12 Bl kLI, Jedliie
g, A AT LA R AN s 1 )R
T Y12-5 5 24 ) S s i Ak, I
U EOEAR 6

FEPCBOE L — PR G iR bR, Z 2 MR R,
Al R TR bR, A HECLER LR R 2, e
TR 2GRS, JtL, ARBFSON
AT T KB 75 P 2

Kl 300 Y12 fLA S A s o A 45 R, Sk —
UL T IR R S T -

Y12-2, Y12-4 Fff, 9~ XAk, Jemiiess;
Y12-7 A, R, FeRaiE. XPERE,
SRPEAR, POHAK, AU IS A RIS AR LR
A 0 S B (R A U)o AT, LR AT
(<100 kHz)BA MmN, il s s S8 AE

4 20
2 Yi2-1 <10

- = Y122
0 0

<
0 400 800 0 400 800
Jf1kHz f/kHz
8 2
<4 N Y125 <1 M Y12:6
0 0
0 400 800 0 400 800
Jf/kHz f/kHz

T

Y12-5 Fth, SEORERTLG, SN
I (ELAE R A o DL IR AN o WA LS,
AR A BRZE R, 2B ) AR IE Ly A At k. S
NS 5L =T il P S BT A v T P B ST
1119 mfs, Ui B EI G ANBUR . FHIERT L, A
(R I L AT E = 2 (W) 25 BH 2 AR DGk
IXLCHERE T 2540 (125 P 5 G5 A R R I, IR
RILHA ) (0 0 BBURAR B, HRAE AR B 2

4 WHEERINETHBRSHERSE. N
HIERIRFR

77Ny 1 711 (VA N 7 11~ O 7/ 11 1
APy, T ERR AT AR, MRIEX £ T
B SZ—H e L LY i Bl AR At b . Hag L 3k Lk
KB~ Bae i —3 1 LG — K P A ez vk 55
ZIMIEIZE) . BN T AR R E
(TR IE o WTRLRIARER, B2 M DX R B 2R
eI5 400 m, B GEALE AR I IS W 2L GE S 80~
160 m. bz il EWrREE 2058, ERCE
PR TR g 2200, MR R R 2T
TXFE (RN ER P2 P A UK

L1 N R S B Rl N B 2 @ T R N e
M R R T LA NW ) R AR 3 B AEAR I A
A NWW [ 55 1 37 20 BLA (6 R g
J7 1 NWW~SEE [ [y, #rX 4 Iy 407
WEE, AR EIALREHAE, MilaRF
X7 55 A 30~70 ms T X st Fg—ANF
BEIX, MALSEARAF IR, s A2 IR A T LK.
JE AT 5 RN RS, A S S A

0 400 800 0 400 800
Jf/kHz f/kHz
4
<2 N Y12-7
0
0 400 800
£/ kHz

B3 HE B R
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