H35BH 2 E R | E Vol.35 No.2
201442 H Rock and Soil Mechanics Feb. 2014

XEHS: 1000—7598 (2014) 02—0474—07

HEFNLARAGNESBMMESZ

x| pk & ', AT

CLABMN RS BB ei2gbe, 4 3501085 2.9 EA N R2EALR) Ji2e 5 TR, db50 100083)

BB SR H AR S A 2RO R R DRI AR, ANRE S IR T IR N ) 2 2 50 i
A, ORI M LA O EEHURUE N . IR AMERTTUIIAAL, S T &G BB 7B CT B, P 3ul A = A
I E A A T )22 S BN Tr ke DTN St AR I B CT WK, R4 BB AE A7 TR R
10 LR A1 DU IS BRI S TR A SRABL R A s D A IR AN ade i, 5 ) A2 B S B itk &, Bk
I A5 15 S U A O R B T IR A, 7RI b0 M AL 2 9 02 S B IR BE IR AR G s AR XU 43
DACEMEATRI AT KRR R AR I [P 50X, At A P i L L KR L O AR o AL RACH AR A, %3
THEHAT T RGN, 0l I AR AT AR N ) 27 2 SR P (12 A 5% 2 DU R R i o 2 5 AR BE TR DR AR AT T
Tlo WETER: SCHRACH ARSI WUL)Z WIKSTEREE L . SRPERBCR EUBEVR L i R B R At Rz b 5 XAk
WIELE 2 IRZ TR R

X8 W KL AR S Ee AN [PlES

FEINHKS: TU4S XERFRIREG: A

Methods to obtain mechanical parameters of weathered
rock constructional elements of ancient buildings

LIU Cheng-yu', HE Man-chao’

(1. College of Environment and Resources, Fuzhou University, Fuzhou 350108, China)

2. College of Mechanics and Architecture, China University of Mining & Technology, Beijing 100083, China)

Abstract: The conventional method of determining rock mechanical parameters now can only obtain the overall strength of the rock;
while in the weathered layer of ancient buildings rock constructional elements, of which the mechanical parameters gradually change.
It is not enough to study the stability and durability of rock ancient buildings. So a method with integrated use of on-site sonic CT test,
surface rebound and laboratory test to obtain the mechanical parameters of rock constructional elements is proposed. The method is
put into action as follows. The longitudinal wave velocity distributions along the depth profile in the rock constructional elements are
acquired by the on-site sonic CT test. The statistical relation of the mechanical parameters and wave velocity is obtained by selecting
rock on-site that analogous to the rock constructional element studied to do the indoor mechanical tests and the wave velocity test.
The mechanical parameters distribution along the depth profile in the rock constructional elements is derived by combining the
outcomes mentioned above; based on this, the relationship between mechanical parameters and depth within the weathered layer is
analyzed. The relationship between the surface compressive strength ratio and the weathered depth is derived by weathered depth
studying and surface rebound test on the typical rock constructional element in different weathering zones. This method is
systematically introduced in this paper with the example of Guyue Bridge in Yiwu built in the Song Dynasty. This paper studied the
relationship between mechanical parameters and depth within the weathered layer and the relationship between surface strength of
rock constructional element and weathered depth of weathered rock constructional element which were in the bearing structure of the
Song Dynasty Guyue Bridge in Yiwu. The studies show that: in the bearing block stone of the Song Dynasty Guyue Bridge, the
compressive strength ratio and the elastic modulus ratio vary negative-exponentially with the depth in weathered layer; the
relationship between compressive strength ratio of surface and weathered depth conforms to the two order polynomial.
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Fig.1 Overall perspective of Guyue Bridge
in Yiwu built in the Song Dynasty
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Fig.2 Sketch of bearing structure of Guyue Bridge
in Yiwu built in the Song Dynasty
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Table 1 Mineral mass percentage of rock specimens
in different depths of block stone 4-3y

VY] HH R AR /em

Wy 0~1.5 1.5~3.0 3.0~50 50~7.0 7.0~9.0 9.0~12.0
A 371 36.3 35.7 36.3 38.0 439
KA 336 378 33.1 246 274 39.6
e 07 24 0.0 1.7 0.0 0.8
WYHT 06 0.9 0.0 1.3 0.0 0.0

it 28.0 22.6 31.2 36.1 34.6 15.7

K2 43y FARARBELCERALER > REBA 2 H
Table 2 Chemical constituent mass percentage of rock
specimens in different depths of block stone 4-3y

¢ PER MR E /em
sy 0~1.5 1.5~3.0 3.0~50 50~7.0 7.0~9.0 9.0~12.0
Si0; 6750  67.80 69.20 71.10 70.00 69.60

ALO; 13.10  12.10 12.50 12.70 12.10 12.50
Fe,0; 1.40 1.33 1.64 2.14 1.17 1.01
MgO 0.54 0.60 0.48 0.46 0.47 0.50
CaO 1.95 1.53 1.33 1.34 1.83 1.35
Na,O 2.54 2.71 2.59 3.29 3.08 2.99
K,0 5.07 4.71 4.79 3.64 4.80 452
TiO, 0.30 0.31 0.29 0.27 0.25 0.25
H,0" 2.19 2.14 1.82 1.46 122 1.15
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