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Fig. 1 Rock mass difference
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(a) Thermal expansibility test
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(b) Hydro-expansibility test

W AR B IR PR, 45 R L 1o 6 ZHikE
o B B KA 745 1/ (kg = KD, S /ME Y
5771/ (kg - K), M1 22 1. 29 45, I 9 10 AR A 22
2.49 1, R BUR A AN 2 1. 29 4, S IR oM 22
1.39 4% kUL ST DR AT BB PR A 22 0K

TEI3 M AT PR ) Bl b, TR AE 9 6 2138
B AT IR I o XIS AR T, a4 VIR
BUR A VI s — 2 RN A PS4 T T R A —
AV N A AT SR FE R v A 55—V I _E
T3 AR IR AR A b, WP 200 IR B
#79 10.,20,30 .40 ,50°C , %3 G il B 4EFF 4 /N £
R 80% ANAZ o R A 0 il 1 A o, I
10°CPREF 4 /NI, BT 20 B0, FHAR U
il BE T B T R RS R W 2, K2 v,
6 MR IR IR 1.55 x 10 7°/°C i/l
6.0 x10°°/°C ,ki7= 2. 58 1%,

®1 BHEMRNER

Tab.1 Thermal properties of rock mass

- LI R SHEE HHE
i o £ 4 23 w/ K/
mm?*/s  MJ/(m® - K) (m-k) (kg - K)
B R 3.31 1.91 2.21 0.745
B2 R 1.47 1.48 2.18 0.577
3 e 1.33 1.81 2.41 0.684
R4 HHTHE 180 1.68 3.03 0.657
BS54 1.60 1.50 2.40 0.618
B6  fEME 1.52 1.66 2.52 0.636

2.2 KgAK
2R 1 2 AR 28 3] oA T s I A ST S AR
WKy o BT SEARMET P AEAE BOKIRB A a2
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(c) TR KT
(c) Thermo-hydro expansibility test
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Fig.2 Expansibility test
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Tab.2 Thermal expansion rate of rock mass

it H Bl F:2 F:3 F: 4 H:S F:6

10°C 576.4 572.2 481.1 596.2 321.9 400. 1
20°C 581.5 577.9 487.5 597.2 327.1 403.2

T o R
30°C 585.9 581.1 491.2 607.3 329.5 413.3
/107%m
40C 589.9 582.2 493.3 608.5 332.3 419.8
50°C 600. 4 584.2 498.4 617.5 335.1 431.0
KA/ um 23.8 12.0 17.3 21.3 13.2 30.9
BEE R B/ em 5.0 5.0 5.0 5.0 3.5 5.0
Lk R 1/°C 1. 19E -05 6.00E - 06 8.65E - 06 1.07E -05 9.43E -06 1.55E -05
R3 EWKEKE
Tab.3 Rock mass water expansion rate
it H = B2 F:3 F: 4 F:S F:6
WIATEE/10 ¢ m 248.0 244.3 331.9 438.0 275.0 404.9
2211 3%0/10 ¢ m 256.5 265.1 350.0 468. 1 288.5 424.5
KA/ um 8.5 20.8 18.1 30.1 13.5 19.6
R B/ cm 5.0 5.0 5.0 5.0 5.0 5.0
LRRZRK A %o 0.017 0.042 0.036 0. 060 0.027 0.039
x4 BEH - KRR
Tab.4  Rock mass Thermo-hydro expansion rate

i Bl B2 B3 B 4 B 5 B 6

10C 231.0 136.6 221.3 336.5 441.2 456.5

20°C 231.5 142.5 234.8 349.2 443.5 460.2

FHEEH
30°C 242.5 173.0 253 360.2 445.0 502.1
/10 °m

40C 260.1 197.2 270.2 371.7 456.1 532.0

50°C 262.5 202.7 289.2 386.4 467.0 556.5

KA B/ um 31.5 66.1 67.9 49.9 25.8 100
R/ em 5.0 5.0 5.0 5.0 3.5 5.0

ZRkR 1/°C 1.58E -05 3.31E-05 3.40E -05 2.50E -05 1.29E -05 5.00E -05
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Fig.3 Schematic diagram of expanding or contracting process
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Fig.4 Fine grain detachment with gravel bulge
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Fig.5 Gravel falling off to form a depression
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Fig.6  Rock surface relief pattern
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Fig.7 Rock mass expansion and contraction landscape
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Differential Expansion and Contraction Characteristics of Danxia
Landform Rock Mass and Its Geomorphological Effect

JIANG Fuwei', GUO Fusheng’* , YANG Anlin'

(1. School of Resources and Environmental Engineering, Guizhou Institute of Technology, Guiyang 550003, China;
2. School of Earth Sciences, East China University of Technology, Nanchang 330013, China)

Abstract; The research on Danxia landform is mainly based on macroscopic aspects such as geological structure,
stratum lithology and external dynamic conditions, but these factors are the universal factors for the formation of
geological landscape, which fails to explain the differences in individual characteristics of Danxia landscapes. The
lithologic composition of the Danxia landform area in Longhushan at Yingtang country, Jiangxi province, China is
complex and has many types. From the microscopic point of view, this paper analyzed the role of the differential
expansion and contraction of rock mass in the genesis of Danxia landform. The main six types of rock masses in the
study area were selected, and expansion tests were carried out under the conditions of heating, water soaking and
hydrothermal treatments. The maximum thermal volumetric expansion rate was 2. 58 times. The water volumetric
expansion rate was 3. 54 times, and similarly the thermal-water volumetric expansion rate was obtained. The
difference in expansion rate between water condition and heat condition was 3. 88 times. Due to the differences in
material composition, when the external environmental conditions changed, the material in the rock body underwent
differential expansion and contraction, causing the fine particles and gravel on the surface of rock mass to fall off
and then to form a concave and convex shape, which constituted the basic element of the Danxia landform in
Longhushan. In the study area there are mainly three types of Danxia landforms, “face shape”, “head shape” and
“body shape”. This paper provides a perspective from the volumetric expansion coefficient of sediments in red beds

to study micro-geomorphology of Danxia landforms.
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