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Abstract: Burnt rocks is formed by the spontaneous combustion of coal seams on the surrounding rock mass at
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high temperature, and is mostly distributed in coalfields in northwest China (Xinjiang, Ningxia, Shaanxi, Gansu,
Inner Mongolia, etc.). In this paper, the formation mode and engineering geological effects of burnt rocks along
the Yellow River and Junger Banner in Shenmu, Fugu, Baode-Hequ Yellow River and Junger Banner were stud-
ied through field geological survey, actual measurement and data collection. The results show that burnt rock can
be divided into four types: baked rock, baked metamorphic rock, sintered rock and burnt lava. After baking at
high temperatures from spontaneous combustion in the coal seams, compared with the original rock, the mi-
crostructure and mineralogical composition of the burnt rock have changed significantly, with the development
of pores and cracks, decreased strength, and increased permeability and hydraulic conductivity. The structure of
the burn rock changes from laminated to fractured, the rock mass decreases, and it becomes an important
groundwater storage space in the mining area. Affected by spontaneous combustion of coal seam, the bearing ca-
pacity of rock mass decreases, and the burned-out zone above the burned rock produces the unloading effect of
slope, forming through joint surface and weak contact surface in the rock mass, and inducing slope instability
under rainfall, freeze-thaw and surface water infiltration, resulting in geological disasters. The low water table in
the burnt rock area leads to sparse vegetation and fragile ecology. This study describes the engineering geologi-
cal and environmental effects induced by burnt rocks from the aspects of formation mechanism and engineering
geological conditions, which are mainly manifested in the aspects of slope failure and instability, ground subsi-
dence and ground cracks, water damage in mines, and degradation of vegetation in burnt rock areas, and pro-
vides theoretical and practical references to engineering activities and disaster prevention and control in burnt

rock areas.
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Fig.2 Schematic diagram of stratigraphic distribution and

burnt rock distribution

(1) Jeks 5 DIk R ik vt b2 £ Bk
U8 — MR T 5 m, A A 32 B2 BR 5852 i i) I 3K F
300 C, FEACREFE I FA TORAFAE, 208 W) s 22 4k
RINT 10%, PLZIR A T, 450 F1 2 3 8A B 2 7481k
1 AR s, A TR A AL 4 R, S8
R, 3R A B NS R (] 4b. 8] 4e) .

(2) HEAZ A AL T HERE 5 T3, RS 5 0 R
U, ARG L1 M 20 k32, WA A A 32 308 2 IR 0%
500 14 35 B 300~ 1000 °Co 14 45 4 78 4k 45
A IR AR AR HL AR B R N —, R B AR
R BAR, B AT YR R R 10%~60%(5] 4d.
Kl de) . JEATE =R T, 8650 7 L0 5% 4k LA S A o
iR IR I E 2 R Y O W = M s o S N =
TR 5 KAk R e, SRy b K i A7 iz B 4 it R
U1 25 B) 24

(3) BE&s 00 T T2 1T L 82 35 9 IXORT )y 24
I, ML, W, W aRRESRE, Peas HTEHER
Yy AT L W R AR R 52 B AR B T 1000 C
e AT U T P A8 UG Rl T, O 5 R
PG 1) 5 A TR R R 25—, AR 45 R R A T E IR,
DA BRARAG 3 0 32, FLI . 5 BRSOk 7, AR
ANFN, Z 40 f A B (& 4f, & 4g) .



BB SRR 2 B AR G AR TR M T

?['

IA 195

<100°C
fRlR A

Y

100~300°C.
-GS

|

I
I
I
I
I
I
I
I
I
I
|| 300~1000C
I
I
I
I
I
I
I
I
I
I

PR ALE

I

HAT DTG BEAR, AR 1 ih 7K
35 AR

HAOZT RIS, TR RN
IRANERS A BB %, HRES A A
WL, R B R I R

HAOETIHREIR R, KA L
MRS YR, BURARERE, JRUE
PEEHTING, AR R T

AAAZTRIHEIRIE S (1000~1 500°C),
PERESET S AT R RG2S T, FLIR |

srooor | G IR KR TR
A &
Ig%‘ H LB ER (1351 500°CE
|| D, AR, Ak
______ o LR, st e
s AR
B3 BTESKRERE

(4) Bl i LARAL (0 BRET 6 o BUA L B 5
AR HETR, B IR, 32 R R T 1000 °C, S
FRRTIAE] 1500 C, RO A YR BT, A0

Fig. 3 Classification and characteristics of burnt rock

5 i CaCO

4

NEET Y

P

B4 ESNHBHETEEE
Fig. 4 Burnt rocks are exposed in the field
TP A B A B A S, R E A B i
JET BRIV BEIE BB o, SN LA Tt 7,
AT IR AU AU IS A, R

N



196 7§ Jt M B NORTHWESTERN GEOLOGY 2025 4
B, oL A (] 4h) S 5ka, SEOE S BRI R SR AR 7 A B

3 peARh TR Hb BT A

1E A RN R B R 0 F, h3 lsts B BE= K A
FURR o )2 LA A2 B K B I HE RS, T il A 2
HIFCEM L, B A B0 Ry SRR LR
TR A UUE, FEURAE B, THARKEE .
BeA o X TR A AR AL 5 KA R Il R 55 7 A 3 3R AR T |
FHEREL K E 5 A RS TR B (], )
I, P BEE M iz 3 5 N JETTRAE B A 2, b
DX Ji] Bl A TR b AR 1t 2 2 B S e (151 5 16 6) .
Bezs X B R IR S SR U5 A SR REE | ML T LI

A A R BRI K, AL R R L 2 A K
R, M 25 R AT K 35 Il
3.1 B

B R B (B 7) AL TR T N B B A A A
(E 110.26457, N 39.044243), h b4 F W Y, 5 )2 0K
KV WEHEAR XS = 222950 6 m, Y1 K 25 8 m,
5 AN 17 m, KR N 0.5~3 m, 23, (K
2yk 272 m’, ANTUHE S, WO )R 3500, M AR IR
FE N, B B S, RAR 2 R 3~10 em, 7
By b+, WYX R R BEYE, MR R AR /N,
e 29k 57°, WS I Wbk 2 Ak, P 5T )
AT Y NI

At AR RIRRE | M PSR | )
ko T nR
i [ TR ARE | 5
* A Pk N g v | g
o e |7 e |7 e || e || R e
W R Voo =
B e ([mmmaw | [veaekk s | (e b
bl e || PORAHUEGEE, Ak S| ek TR | g N
§ o R Gl , h
' R R SR ' i}
y 7 IR AR T Y
: ke Fe o oo l
|ﬂ%§&|~{«{mwwm|
e SR TIEKE I :
Do, e, || L mae. || ed, k. | | dwows . k|
D e KT ok ik ;
B5  BREEE TR S e B IR SR
Fig. 5 Formation mechanism and geological environment effect of burnt rocks
” TR R B R WL S G . R B A g
| WPE ) prm . B EmERSE
y W 2 R 2 IR 5 R R LI, Bl e
B | REE T msskos e, BATIHIED B0k, mickHE
o
# : BV . AL S R EIE 3 F BT, RS
s T I e R I, R EEAS kB
I " DRI, B A A BALBN K . BB . SR
" | IR | s, R, AR R
t Pels 2be s A KA A7 Ik 25 ) B PR
| AROBUBCRE | g kSRR SRR 53 Sk
o e 7 AL L R R J BRI TEOb R B B AE SRR
R T N P
Ee6 KT EWIEMBREY

Fig. 6 Engineering geological condition of burnt rocks
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