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Fig.1 Aerial map of Tonggusibaxi ancient city sites
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Table 1 Sampling Location of Tonggusibaxi ancient city sites’ s wall and wall base

JFe M BOREAL Rl e HF A ik
1 EP  ZREEEGUSMUZERGFE  PHS L8R BHRARCH™ &, SRR,
2 EH RERERSMUBERERGE  PHRI T L PHREOWE, PHER AR RS,
3 WP PUBEREROMUZEREMTE MBI SHREONE, 2N HEPUA R TKRIE . 2R 45em x 24em x 10em,
4 WH  PUESERAOMUSEREMIE  PHEFS L YHRBCN™E, 200N R, R ERKEE, LAESHBERA K.
5 S MEEEASMUEREMGL  PHEAT L BRI, R PURIRAE
6 NP JUEEERHOMUSERLMNE  PHRLE PHRESTE, PNEYHRYUA, LR 45em x 24em x 10em,
7 NH  JUEEEUSMUEREME  PBBF L PEREUE CAINEYERYUR, RIS,
K2 BHERRESRER A B R R BRI R
Table 2 Moisture content, density, free expansion, liquid limit, plastic limit, plastic limit index of the earth of
Tonggusibaxi ancient sites
. W % i % TR TR
T O 7 oIy AN o WA

1 WP 0.40 1.77 - 25.4 14.8 10.6

2 EH 1.80 1.72 - 25.6 15.6 10.0

3 WH 1.49 1.72 0.00 24.8 15.3 9.5

4 S 0.33 1.58 10.00 25.6 16.0 9.6

5 NH 2.14 1.73 0.00 26.4 16.1 10.3

6 NP 0.96 1.65 19.00 24.3 14.5 9.8
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Fig.2 EH curve grain sample points
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Fig.3 NP curve grain sample points
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Table 3 Particle analysis results
. BRhL ke kL Kk ¥ I R
F5 ﬁt# (>2mm)  (0.05~2mm) (0.005 ~0.05mm) ( <0.005mm)  dy;/mm ES 4 Wi R e iEJT${
éﬁ "j./ PSI=N PO =N P =N =N <CC) %3@
&/ % o/ % &/ % T/ % (Cu)
1 EH 0 45 47 8 0.015 7.84 1.03 RAF IR L
2 EP 0 47 46 7 0.016 7.50 1.01 RF RIRRRRS
3 WH 0 45 47 8 0.011 10.00 0.79 AR RBRERR
4 WP 0 35 53 12 0.007 9.30 0.84 AR RRK
5 NH 0 22 63 15 0.007 6.67 0.94 AR RRRK
6 NP 0 27 60 13 0.007 7.89 1.26 R RRK
7 S 0 42 49 9 0.010 10. 58 0.90 AR RRIEK L
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Hr B2V st bk ) R PR R B BR AR A AR (R 2) L T
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Table 4 Soil compressive strength, internal friction angle, cohesion of Tonggusibaxi ancient city sites
Fr5 S WA E/N P RY mm? R BE/mm PSR B/ MPa NEEE A/ ¢/° K% J1//kPa
1 S 980 2782 51 0.35 46 49
2 E 470 2642 51 0.17 49 25
3 N 2050 2867 52 0.71 42 70
4 N 910 2788 48 0.32 34 53
5 \ 1390 2672 51 0.51 38 62
6 w 740 3353 50 0.22 35 33
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Table 5 Chemical analysis of soil samples soluble salts results of Tonggusibaxi ancient city sites

5 s o . MR e L — PR TRy L
ms * cm Na K* Mg Ca Cl NO; S0;
EH ZREFEFHEE®K 7.16 1.57 264.36 23.30 12.86 328.58 343.80 321.08 867.29
EP  ZREEPHEHHEEK 7.41 1.50 365.08 31.49 20.30 314.98 735.40 821.18 357.27
WP PHEEHHR IR R 7.29 1.30 166.73 13.27 8.02 227.63 293.04 47.17 497.42
WH VSRS HR R 6.84 1.53 356.13 38.34 36.40 1308. 17 1314.93 4151.80 87.79
S PR S R 6.74 1.56 90.41 22.47 5.12 143.80 221.73 105.27 151.04
NP JuhsyHEHHRE R 7.14 1.03 1885.56 135.32 66.37 1041.92 4056.34 2266. 62 591.74
NH JuEEPHESF R 6.70 1.50 305. 86 49.21 19.27 554.27 960. 33 1501. 13 230. 60
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Table 6 Soil samples semi — quantitative X — ray diffraction analysis of Tonggusibaxi ancient sites (%)
S A3 JifiAn e HzA1 Hzhk L IERAT AT WA B

EH 29 15 7 4 32 — 6 5 3 —

WP 29 14 11 3 33 — — 4 6 —

WH 31 13 7 4 34 — — 7 4 —

S 31 9 15 6 — — — 7 9 18

NH 22 11 9 6 35 1 8 3 5 —

NP 20 12 10 6 35 — 6 4 7 —
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Table 7 Acoustic longitudinal wave velocity of soil samples of Tonggusibaxi ancient city sites

FE K/em Yedki/m s $i/cm Pe/m - s 1/ cm W/ m - s
EH 5.1 879 5.2 1000 5.1 773
WH 5.5 859 5.8 795 5.5 873
WP 5.4 931 5.3 757 5.2 1061
NH 5.3 746 5.3 828 5.2 828
NP 5.0 962 5.3 981 5.2 1040
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Table 8 Soil erosion sample preparation parameters of Tonggusibaxi ancient city sites

it BIha & KR % B/ e’ THE/ g - em ™’ FIREEIRAR % PR/ g em ™
EH 1.80 1.72 1.69 8.50 1.84
WP 0.40 1.77 1.76 8.23 1.91
WH 1.49 1.72 1.70 6.68 1.81
S 0.33 1.58 1.58 8.48 1.71
NH 2.14 1.73 1.69 8.13 1.83
NP 0.96 1.65 1.63 9.46 1.79
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Fig.4 Erosion process
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Table 9 Remodeling laden sand erosion test sample of Tonggusibaxi ancient city sites

BES  OREhERVen®  Dift/min wcpdg/m e s ABRETE/g WHET/s  RiE/e  weBiiUg b com
WH -0 24.00 10 18 244.663 240. 888 3.775 0.9
WH -3 24.50 10 18 232.064 230.178 1.886 0.5
WH -7 24.99 10 18 227.611 227.262 0.349 0.1
NH -0 25.00 10 18 236.957 227.198 9.759 2.3
NH -3 24.99 10 18 244.395 240. 894 3.501 0.8
NH -7 29.16 10 18 251.238 250.068 1.170 0.2

31 R

a) R Rl m E 44

P

c 2L

B S FIH B KU i X TR

Fig.5 Remodeling soil erosion sample before and after comparison chart
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Table 10 Remodeling rain erosion test sample of Tonggusibaxi ancient city sites
H= AT/ g 3t/ min MMEE g PT S5/ g WK/ g iR AR A % WK 2/ %
WH-0 234.165 3 157.228 142.081 15.147 39.32 10. 66
WH -3 231.101 3 243.334 221.289 22.045 4.25 9.96
WH -7 252.219 3 279.543 247.414 32.129 1.91 12.99
NH -0 243.394 3 238.001 212.230 25.771 12.80 12.14
NH -3 254.319 3 157.228 142.081 15.147 39.32 10. 66
NH -7 252.187 3 243.334 221.289 22.045 4.25 9.96
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Fig.6 Remodeling rain erosion clods samples before and after comparison
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Soil characteristics of Tonggusibaxi ancient city and site reinforcement using
potassium silicate solution

XU Gui - ling, LI Chun - chang
( Center of Conservation of Xinjiang Cultural Heritage, Xinjiang 830000, China)

Abstract: Abstract: Tonggusibaxi Ancient City, one of the most important earthen sites in Xinjiang, was a military
stronghold of Anxi Frontier? Command in Qiuci during the Tang Dynasty. A large number of cultural relics, having
great significance for studies of the cultural history and city layout in the Western Regions in the ancient times,
have been unearthed from the site. As described in this paper, during an onsite survey the physical , chemical , me-
chanical and hydrological properties of the soil were tested in Tonggusibaxi Ancient City. In addition, the anti — e-
rode properties of the soil were tested, after it had been reinforced concentration using potassium silicate ( PS) solu-
tions of various concentrations, under rainy and windy conditions. The experiments confirmed that PS could be used
to reinforce earth sites and on — site reinforcement projects.

Keyword: Tonggusibaxi Ancient City; Experiment of Soil characteristics; PS reinforcement
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