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Fig.8 Reinforcement and unreinforcement soil sample electron micrograph
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Fig.9 Reinforcement and unreinforcement soil sample electron micrograph
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Fig. 10 Reinforcement and unreinforcement soil sample electron micrograph
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Table 2 The coefficient of soil permeability each agent after reinforcement is obtained (cm -+ s7")
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3 3.230 x10 ¢ 3.599 x10 ~¢ 5.108 x10 ¢ 4.998 x10 ¢ 4.025x107°  4.315x10°°¢
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Table 3 The freezing and thawing test results of each agent after and before reinforcement is obtained( 10 cycle)

M5 H 25 BYG1009 BYG1008 BYG1002 BYG1001 BYG0302 PS
AT AR R % -3.87 -2.04 -23.26 -1.90 -20.12 -15.63 -1.20
Rl JE YU R A2/ kPa 0.323 0.298 0.486 0.231 0.457 0.416 0.245
FRRLR EE R R % -5.123 -3.571 -10.421 -3.254 -7.865 -7.141 -3.125

P %2 MEH 53 AMES 55 4 I6FR= - HAANEH I AESROH S ADMER
PR NBEL FRrE N He /N PN He/NREL FRrENREL

T« R 5 15 R 38 22/ T 0. 1% , VRS BT 35 BE Bk i 22 S <0. 005KPa, kil BE45 2 32 22/ T 0. 01%
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Table 4 The earth penetration depth of each agent after reinforcement is obtained ( cm)

T 5 BYG1009 BYG1008 BYG1002 BYG1001 BYG0302 PS P
T VR TR 4.80 5.51 4.89 3.71 3.35 4.92 WTE 3 R
B 7.21 7.48 7.17 5.43 4.12 5.67 831 15min
35 AETI BYGO0302 Fi A7 €82 b, Ho g i [ 7] F A B 22,

A E S 0 & A S E I A ) 2 A £k UL R
5. HFER S WJLLE H,Br T BYGI008, BYGL002 %

[ i AR B BRI B (0 5 Dt AR A R 5 — 2, X
FER] USRS SCY) AR R s 1 H 1

RS AN TS FOA LB E A A

Table 5 The soil color change each agent after and before reinforcement is obtained (eyeballing)

Jo & 51 BYG1009 BYG1008 BYG1002

BYG1001 BYG0302 PS &
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Table 6 The reinforcing agent before and after reinforcement soil quality rate(S<0.1% )

T 5 BYG1009 BYG1008

BYG1002

BYG1001 BYG0302 PS i

AL R % 1.93 2.29 2.21

1.89 1.95 2.01 e 21 K

3.7 WHESMEZURTEE

HT A N T BRI M, K B i i, 5240
LRI PPRH I AL R S R RE 2 T AR &4k, o T
RN pet 56 B2 A H R S5 X BB B8 20, AT T 4%
TR o ] e 2 A iR, R IR T kT

LU 42 300 /NI AL, 28 ERE A 5 B R AR 3
AR T OS] AF S 5 FEE R A T A MG, L3R B8 4 2 3%
#RAR/ N IR JE BYG1002, 454 K fe /NI 2 PS
FARE B R0 B (A4 ) 4 B2 f 1 RE
4

RT O AAIEG N 5 A A

Table 7 The reinforcing agent reinforcement and earth resistance to aging test

R R 25 BYG1009 BYG1008 BYG1002 BYG1001 BYG0302 PS
Lgting =14 300 300 300 300 300 300
bR/
9%}%%‘9?? 0 -8.18 -7.25 -8.45 -4.26 -7.22 —4.07
(bRl 22 <0.1)
Bt AE 4k ¥ ¥ ¥ Jc Jc Jc

3.8 fmiskMHEXTEE

0 TR0 o ] A A A A SR L 8
125 8 W LA Hh oA i [ R SO S5 7 20 i A A
JAf#EN 5 ~ 120s, i fff 5 5 35 100% , 56 42 A ffe o i
2 im0 A R B T A A T G A e v B () #5 e

FE, HUBIARAE T . Herh BYG1008 i 7K
Vhwen , = H LUS A 58 4 i i, iy ELA i i AR D
HAT2.45% HARFEIRIE , OO, HE
A0 7R A oK A A 5 4K UCCHE 51 a0k
BYG1009,BYG1002,PS,BYG0302,BYG1001 .

F8 AN E RIS A AR A
Table 8 The reinforcing agent before and after reinforcement soil disintegration test( $r#fif 22 <0.1% )

T 251 BYG1009 BYG1008 BYG1002 BYG1001 BYG0302 PS
T A ] 55 45h 34d 76h 120s 120s 300s
JI i Foe ) ) 120s 15d 71d 15d 1h 1.5h 3h
A/ % 100 20.16 2.45 27.42 47.56 50. 12 38.15
2 Lt Lt N ity ) p?
B i 2em HAAEH 2em . . JE2524 1em
B LR S 2L HE PRI e JeRIe sl
EES A (i N . I Al . s
" YRR Holk g Holk ) Holk K

3.9 iRl X B

A5 T R i i R e R A5 R DL 9.
TS oA R G M) = 3t A1k [ 5t S8 5 B8 ) S — 188 6
R, i bR X B Hh RS T A A K DN 1A

FOMERCR BT, H13R 9 WA, AR A i
TS i RE LU 22 , B AR Y SR R 5. 45%
T2 AL B A rhin P REAR A7 £t 4R
14 XS RTIE 1 AP RIS R AT — 2K

RO AR A A R e

Table 9 The reinforcing agent before and after reinforcement soil resistance to scrub test

Btk 21 BYG1009 BYG1008 BYG1002 BYG1001 BYG0302 PS
I JE TR R 2 % 5.45 0.83 0.52 0.92 1.91 2.32 1.87
R R /g - m ) 32.94 8.27 3.70 8.48 20.56 25.03 20.32
AR B 19 O AR 22 <0. 1% , sy T ARUB B3 26 A i 22 <0. 1g/m?)
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Fig. 11 Infiltration of soil reinforcement test

selection of Tanshishan site
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Fig. 14 The waterproof effect diagram of the site after reinforcement of BYG1008
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Experimental study on the selection of materials for reinforcement and protection of
earthen archaeological sites in humid environments
——On the Fujian Tanshishan site

WANG You — wei, LI Guo — qing
( Fuyjian Tanshishan Site Museum , Fuzhou 50100, China)

Abstract; The selection of materials for reinforcement and protection of earthen archaeological sites located in
humid environment has been a big problem in China for a long time. Currently, there are no standard procedures to
follow. The Tanshishan Site in Fujian in southeast China is a typical coastal region earthen archaeological site in a
humid environment. During the process of site protection in recent years, four kinds of reinforcement materials have
been used according to the various base compositions. After a great deal of indoor and local field testing, it is found
that long chain alkyl alkoxysiloxane, polysilicic acid ethyl ester mixture which contains oxygen group and sodium
silicate and siloxane copolymer are good reinforcing agents and are effective in the humid environment of the
Tanshishan site. This is a beneficial attempt and exploration for protection development of archaeological sites under
humid environment in China.

Key words: Humid environment; Tanshishan Site; Reinforcement; Protection; Choice of material
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