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Table 1  Basic physical property indexes of site soil
+ )5 FOKHE/ T WEPE g om T FEE/g - om fLBRE/% IR % IR/ % VRS Ip
Ky SRS £ 25.4 1.71 1.36 20.27 40.36 24.55 15.81
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Table 2  Consolidate materials used
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Table 3  Parameter design of consolidate test
BEEHS  Se(Sy) Si(Sp) S 55 (S¢) 5, S5 (Sp) S6 S7(Sg) Sy
Antihygro - - A - A - A - A
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Fig.1 Mildew of the soil samples after using Antihygro
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Fig.2  The results of penetration depth
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Table 4 Relative strength of the surface soil by penetration
method detection technology

A THTEA bR ARAREK NERR

G TR/ mm S/mm CV/% AR
S 11.178 1.389 12.429 1.000
S 6.278 1.018 16.212 1.781
S, 13.73 0.449 3.268 0.814
Ss 7.654 0.685 4.978 1.460
S, 10.822 1.252 11.565 1.033
Ss 7.841 0. 624 7.952 1.426
S 8.283 0.482 5.820 1.350
S 8.089 0.669 8.275 1.381
Sg 8.644 0.791 9.154 1.294
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Table 5 Results of unconfined compressive strength test

and direct shearing test

g MR EILE

st gpMpa AT p, AT
Sy 1.2159 - 0.3952 -
Sg 1.3331 9.64 0.4081 3.26
Se¢ 1.5039 23.69 0.4310 9.06
Sp 1.6634 36.80 0.4448 12.55
Sg 1.8481 52.00 0.4127 4.43
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Table 6 Results of unconfined compressive strength and shear strength in different moisture content

k% JE M e e 1 5 P X NEREYERI A
K Jin[E/ MPa Jin &/ MPa W15/ MPa WK R/ % A&/ MPa JinfE/ MPa 1t/ MPa WA R/ %
15 0.422 0.782 0.36 85.3 0.1559 0.4218 0.2659 170.6
18 0.564 0.802 0.238 42.2 0.2989 0.3778 0.0789 26.4
21 0.843 0.967 0.124 14.7 0.3686 0.3943 0.0257 6.97
24 1.38 1.196 -0.184 -13.3 0.4768 0.5649 0.0881 18.5
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Table 7 Results of the soil humidity test

i Jifife 5/ %

T 1h 6h 12h 24h 48h
S, 7.8 19.2 42.5 78.5 93.1
Sy 7.4 18.8 41.5 78.0 92.6
S¢ 7.3 18.5 40.9 77.5 91.4
Sp 6.9 17.4 39.3 76.0 90.5
Sk 6.7 17.0 38.7 75.4 89.0
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Fig.3  Implement of consolidate word in field test
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Table 8 The weather condition during the field test

/25'32 X5 OWESC W% RS
07 -03 % 27 ~48 <20 ~58 3~4
07 -04 % 27 ~47 <20 ~48 3~4
07-05  PHEEEMTR 27 ~35 48 ~73 4~5
07 -08 o % 15 27 ~36 42 ~80 2~3
07 -09 i 29 ~38 40 ~80 1~2
07 -10 i3 28 ~39 38 ~78 2-3
07 -11 % 28 ~37 40 ~80 -
07 -12 % 27 ~38 - -
07 -13 W52 = 27 ~36 48 ~78 2~3
07 -14 i 26 ~37 - -
07 -16 i 27 ~37 43 ~74 1~3
07 -17 1 27 ~36 43 ~78 1-3
07 -19 EAN 29 ~38 - 3~4
07 -20 ZRFEHERN 29 ~37 - 3~4
07 -21  ZRFEHEWN 27 ~37 46 ~88 3~4
07 -22 £F 25 ~35 47 ~89 2~3
07 -23 % 28 ~38 45 ~74 2~3
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Fig.4 Morphology of the consolidated soil after 3 months
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Fig.6 The reinforce effect of surface strengthening
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Application of ethyl silicate as a strengthening agent for consolidation

and conservation of earthen sites under moisture circumstances

ZHU Jie,CAI Le — gang,GUO Ge
( Shanghai Real Estate Science Research Institute, Shanghai 200031, China)

Abstracts: Due to high moisture content, complicated composition and circumstances, the conservation of earthen

sites under conditions of high moisture is one of the most difficult problems in cultural heritage protection. Therefore



14 SR S5 AR $21 %

research on utility of reinforcement materials and portfolio optimization are of practical significance. Based on the
existing research and cases, three protective materials were chosen as strengthening agents, and a series of indoor
and field tests were carried out and are described in this paper. The strengthening effects of different proportions of
the strengthening agents and select the optimum performance indicators, such as morphology, penetration depth,
strength and collapse resistance were compared. The tests show that using the chosen strengthening agents and the
proper proportions can give good reinforcement effects, such as improve resistance to pulverization and inhibition of
the growth of fungi. Furthermore, it can significantly improve the unconfined compressive and shear strength of soil
specimens when the moisture content is low. Therefore the results of the studies can be applied to the consolidation
and conservation of earthen sites under moisture conditions.

Key words: Earthen sites; Moisture circumstances ; Consolidation conservation ; Ethyl silicate ; Consolidate
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