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Abstract;

predominant factors influencing the weathering performance

Salt solution and temperature fluctuation are

of ancient bricks. This paper conducted laboratory test to
explore weathering performance of ancient bricks in the
Yellow River region. The experiment simulated brick freeze-
thaw cycle in fresh water and salt water, and used mercury
intrusion porosimetry and five hours boiling in water to obtain
pore structure characteristics and saturation coefficient. The
experiment results show that the volume fraction of pore
diameter of less than 1 um decreases while that of 1 to 5 pm
increases, and the saturation coefficient index is closely

related to pore structure index. Pore structure index can
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replace saturation coefficient in evaluating the weathering

performance.

Key words: saturation coefficient; pore structure

characteristics; freeze-thaw in fresh water; freeze-thaw in

salt water; weathering resistance
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Fig.1 Ancient residence of 19th century
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Tab.1 Specimen code for simulation of freeze-thaw condition

PRI F B
BRRE DX0 DX15 DX30 DX50 YDX0 YDX15 YDX30 YDX50
FLER S DGO DG15 DG30 DG50 YDGO YDG15 YDG30 YDG50

T R X ORI B ARG G SRR SR8 s D B URRIEE R A8 Y 2 420 GBS0 NaCl KW 305 0,15, 30, 50 TR AR H

wH

YDG30, YDG50 BHZE 20 CHJ 4% NaCl /K5 #i b
21 24 h,
1.3 FEAEI

AR5 A% 5 7 i A D, $E DX15, DX30,
DX50,DG15,DG30, DG50 #E 5 & ik 48 VR iR 45 1)

WK ¥ W% B & B, YDX30, YDX50, YDXI15,
YDG15, YDG30, YDG50 & i #E 4% NaCl £ /K
HRb A, KESE TR 2 om, B 5 AL TR KR
A B O UREEE D —20~+20 °C, BRAT R 3
h, FHREE 2 h, RREF R E 518 15,30,50 K.
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g F R K. BT TR EE RN ERENE T
SRS, B R E IR R G R & K

AF IR B T 3% AR 36 4387, il 22 3] 50 pm SRAE
PUF AR ST S5 R BOE B R TR R 3 GRRE
R SRR R A R B A R ) J5 25 A B Rk P 4k
BEAYHT. FEIRZE 3. 45 kPa(0. 5 Psia) . 35 XA A
A HIINE ZE 413, 70 MPa (60 000 Psia) , 545
SN E] Cequili-bration time) 2 10 s. AT (2) Rk
KIES SR ILER R,

_ 2ocos @
P——jf— 2)

AH:p HESI.Paso HRHIFM K S (4. 15 Pa -
em™ ) sr BB AL, nm; 0 NEE S R I
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Tab.2 Results of saturation coefficient

M my/g moa/g ms/g (mas—mo) /g (ms—mo) /g MWARE
DXo 1892.6 2 248.0 2 318.2 355. 4 425.6 0. 835
DX15 1778.1 2 068. 3 2124.4 290. 2 346. 3 0. 837
DX30 1664, 2 2 056.9 2132.1 392.7 467. 9 0. 840
DX50 1484, 8 1776.3 1804.4 291.5 319.6 0.912
YDXO0 1804.6 2186.8 2244, 1 382.2 439.5 0. 870

YDX15 1756.2 2 061.5 2 096. 2 305. 3 340.0 0. 898
YDX30 1610.9 1861.7 1882.4 250. 8 271.5 0. 924
YDX50 1749.5 2107.1 2133.4 357.9 383.9 0. 932

2.2 ERZWHR
ok SEH6 B AR K B b /K U il s FLB R R AL
BRMIBERILER 3.

Tab.3 Results of MIP

B LR/ % P/% Pis/%
DGO 35.9211 43.76 53. 81
DG15 36.227 1 41.51 55.13
DG30 37.443 1 37. 90 50. 28
DG50 36. 857 2 33.19 63. 81
YDGO 35.748 2 40. 53 55. 67

YDG15 39.044 1 35.01 60. 44
YDG30 37.1377 34. 67 63. 94
YDG50 36. 830 4 29. 93 64. 79

Py OAALEARDNT 1 pm WFLER S B AL E 2380 Prs
HILERN 1~5 pm Z A FLELS S LB E 4L

3 ZWERDH

3.1 fEFE#H

TR R S<C0. 850 ik B XAkt BB & 45 5K
BT, N 2R BOB(EL /N S e BT R AL BB AT
HE 2 B LIE I, R xR DXO A R BUE &
/NCO. 835) , B —E WP IRAL BB 77 ; DX15, DX30
ML 2 B0 (0. 837, 0. 840) <C0. 850, LIRS 1 24
—WRIKGRRL AL 54T Rk S AL BB 1 B & 4R
B 5502458 T-6 48 BUE ; YDXO # 5% B AR VR A IR
Bk 0, (B F 8% 4% NaCl 7K % W, A XL 2
¥ =>DX15, DX30; YX30 #f1f1Z& % 0. 870=>0. 850,
YDX30 Z K /E H, HAR A R B0E (0. 924) K F
B KA ERAE A DX50(0. 912) , YDX50 4 Fi 2 5K
(0. 932)EHR R Z A REUE K.
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BhE BRI = A, KUARAY BE 1 SRR SR A R ik
W FLER A T XAAE . SE RS 76 B RS TR
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Fig.2 Saturation coefficients of ancient bricks in

different weathering conditions
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Fig.3 Cumulation of mercury intrusion

0.71
0.6
0.5r
0.4
0.3F
0.2r

LA ERE/ (ML . g

0.1F

0 .
0.001 0.01
LEA/um

a YK TR
0.7r
0.6

0.5F
——YDG0

—— YDGI15
—— YDG30
——YDGS50

0.4r
0.3
0.2r

ARG AEE/ (ML - g-1)

0.1

0(.)001 O.IOI .l 1 - 10 100
FLER/um
b EhK R
4 LBEANOFLESWHE

Fig.4 Distribution range of entrance pore diameter
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weathering conditions
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Fig.6 Volume fraction of pore diameter of less than 1

pm in different weathering conditions
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Fig.8 Volume fraction of pore diameter of less than 1

pm versus saturation coefficient
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Tab.5 Chemical composition

W, 1 Ti O B R & A B8 7ETE 0. 59% ~0. 70 % i
PN s R A TTHT 1 B A0t 16 22 i Rl —
fEG s LA —“HEWR” B JFEAH 7 £ 4
P HARRES T 6 DNtk LR o M AR L AL AR I
FHULET DA, 19 40y BB A% F 5 Ny B g 2
B —E Rl .

HBEAEL TR % . . Pkt %
Na; O MgO Al; O SiO; SOs KO CaO Ti; O Fez O3
10 42 1. 88 2.16 11. 80 57. 30 0. 003 2.31 10. 48 0. 67 4,01 7.71
11 48 1. 87 1. 96 9.35 56. 80 0.13 2. 26 10. 50 0. 64 3. 64 8. 49
12 {48 1.92 2. 63 8. 02 56. 80 0. 17 2. 05 11. 00 0.59 4.13 8. 70
14 fit4g 1. 84 2.51 10. 50 59. 20 0.12 2. 70 11. 80 0.73 4. 86 4,56
16 48 1. 89 2.34 9.33 57.00 0. 04 2.72 11. 80 0. 66 4. 23 6. 23
19 42 1.76 2.18 11, 10 57. 60 0. 08 2. 43 10. 62 0. 70 4. 66 6. 70
Pingyao [ J ]. Chinese Journal of Geotechnical Engineering,
A 2010,32(10):1628.
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