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D istribution and Origin of the Rifts in Hebei Plain

L 1Jun’,L U Jin-feng’,M O Duo-wen'
(1 college d Envirormental Sciences, Peking U niversity,B eijing 100871, China;
2 H ebei U niversity of Geology, Shijiazhuang 050031, China)

Abstract: Themorphological characteristics and gpace-time distribution of the rifts in the Hebei Plainw ere discussed The re-
lations betw een the rifts and the landforms, lithology, precipitation, surfacew ater, groundw ater regime, earthquake, and
tectonic movement w ere analyzed It can be found that the tectonic movement and earthquake is the controlling factor, the

w ater’ smovement is the inducing factor, the land form and lithology have al played an influencing role in the development
of the rift

Key words rift; tectonicmovement, earthquake groundw ater regime
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Rift in the Hebei Plain and its harm
Wang Jingming Ma Guangda
(Tangshen College of Engineering and Tecknics)

Abstract The wide-ranging emergence of rift in the Hebei plain brings
about certain extent of harm 1o the buildings on the ground, water con-
servancy installations, farmland and roads, Most of the rifts demonstrate
the rules on direction, belt, regionality and system in the distribution
of space, production shape and morphelogy, and trends of displacement,
and it shows obvicus periodicily in process of time, The cracking activi-
ty recorded in the Hebei plain is numbered at not less than 16 times
during 1 900 years from A, D, 95 up to now, Through analysis it is thou-
ght that there are several types of rifts in the Hebei plain, most of which
is the crevice showed in the surface,produced by additional effects of the
determining inducing factors such as infiltration of surface water,welting
and scouring on the tectonics and joinl of so0il horizon hidden wunder the
ground; anolher t¥pe is the one occurred in the horizon of surface soil
during the activity of fault,
key words, rift tectonics and joint of soil horizon fault
surface water Hebei plain
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The Formation o Ground Fracture and its Prevention Measures
Tian Jisheny
(Bureair of Geology and 1Minerdl Exploration of Hebei Province)
Abgract A iol of gounad fractures have developed in Hebel plain snce 1980 s, which damaged buil o

ings and tra&'ic rads. The fractures as a kind of hazard disurbed the normal human life in the area and
directly threaten the loca indudria and agricultural production. That results in loss to nationd and local
eocoromics. Based onwiddy invedigations the paper has summarized 3 types o fracturesfrom different or-
igns as follows: ground - noving type, groundwater resolving type and expandon - contracting type,
which have revealed evol ution process for different types of fractures. Prevention measures have been put

forwards for the fractures.
Keywords ground fracture ;collgpsing ;anti - fracturing andys's; prevention measures
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The formation of ground fracture and its prevention measure

TIAN Ji- sheng® , WANG Qingrlu?
(1. Bureau of Geology and Mineral Exploration of Hebei Province, Shijiazhuang 050081, Chnia
2. Bureau of Land and Natural Resourcess of Lingshou County, Lingshou 050500, China)

Abstract A lot of fractures devdoped in Hebei Hain snce 1980 s,which damaged buildings and tréfic
roads. The fractures as a kind of hazards disturbed the norma human life in the area and directly threaten
the locd indugrid and agricuiturd production ,which resultsin loss to nationd and locd economics. Based
on widdy invedigation ,the author has summarized 3 types of fractures in dfferent origins as follows:
ground- moving type ,groundwater relving type and expanson-contracting type ,which have reveded evo-
lution processfor different types of fractures. Prevention measures have been put forwards for the frac-
tures.

Keywords Ground fracture; Collgpsng ;Anti-fracturing analys s; Prevention measure

1

40 70 ,300
; 2m, 6m :
2000m, , 1000m

* 12002 - 12- 00
(1935-) ,



188 2003 20
2
1.1
( ,
1.1.1
(
) ) ,
11976 7 28 7.8 (
8km 30m, 30
1.53 m, .# //
o #
0.7m )
/ 7
1.46m
=ik
15 h 7.1 , {: @
\
\}
X \‘ 4 PE M|
= <@ FRyk
, , , (RN W
20 \ R
) ~ }) \ b
10 0 1000 2000% TE \ § D HEEH AR
(
1) 1 7.1
(1) \Y 3-4m
(2
(3
1.1.2 , , ( )
; 7.1

0.5m



3 : 189

; 7.2 , ,
1.2
80 %
, 11.4- 14.5 ( d60/ d10 > 10, ),
, 5.2-8.9(kl/k2>2, ) ,
1982 ,1986
1988 ; ,
1.2.1 1988 7 15 17
0 1.5m, 3.0m , 2 3m, 4 m ( 2
1966 2 3m, 2001 8 20.9m
( 5, )

( 0.1m/ d) (6-8m/d 20 m/d) , (1 24

) : ,



190

(

10km(5km + 350m —10km + 370m)

(7km + 700)

, Os=(hp- hp)/ho

1989

0. 5kg/ cm?

( 2)
' 2 ( )
, , 2m 09
0.03—0.07 , 2m 0s<0.015
1
(%) (% (% Ip I
05 11.4 1.75 2.72 0.741 42.3 455 28.6 17.7 10.9 0.09 99.7 0.02
15.2 1.90 2.73 0.799 44.2 66.3 30.6 19.5 11.3 0.19 133.1 0.024
4.3 8.1 1.68 2.71 0.669 39.8 31.0 27.4 16.8 10.6 0.05 80.6 0.016
2.3
6.6 1.73 2.72 0.679 40.4 26.4 26.7 16.7 10.5 0.00 137.3 0.012
5.2
2.36
31.5 18.3 13.2

5.9




191

A

7,
2L,

h
775
AT Y,
(L7177l

B ¥
3
1— 52— ; 3— A=
5— ;6— , (m)
m,
(m) G w | wr a | E
w(% s(w| e |n(% Ip 1212
r re cn?l kagkg ! cof
1(0.75-1.0{15.1|1.57 | 1.36| 2.7 |41.6[0.979| 49.5 26.7 | 15.4 | 11.3 |- 0.03 0.088|21.72
211.0-1.25| 18 |1.58|1.34| 2.7 |47.8]|1.016 50.4 | 28.1 [16.05(12.05( 0.12 | 0.098| 19. 49
3(1.5-1.8(13.5|1.56| 1.4 | 2.7 |34.1|0.935| 48.3| 26 15 11 |- 0.290.042(44.29
412.0-2.25/18.7|1.61]1.36| 2.7 [50.8/0.998( 49.9| 29 |16.5| 12.5 0.18 | 0.03 |65.33
2.3
, ( )



192 2003 20
3
3
r
W(og |(KNVm)] e [ Wi(%) | Ip(%) | (%) (< (0| o0 | (%) |P(Mpa)| es(%)
23.0 | 19061 | 0.67 | 50.8 | 26.7 | o0.05 31 80 3.00 | 0.056 | 4.48
(Ip) , wi
(45 90 %) p(21 48 %) Fs 40 %(51 90 %)
, , 7.2-
1.5, 0.9, 0.33- 0.46 , ,
3
(1) ,
(2 ,
- 3m 5-6m,
(3) , :
PH=7- 8.5
[1] [3]. .1991 2(4) .26 - 33
[2] (GB50021 - 94) ,1995
[3] “

.1990



D000 http://iwww.cqvip.com|

$£14% H1H MR SRR Vol. 14, No.1
20034 3 AH Journal of Geological Hazards and Environment Preservation March 2003
XEHRS. 1006—4362(2003)01—0015—03

WAL R HER R SE

H & £

(b E e mT = EFRR . AXKE 050081

WE: WILFFEN20HE 0 ERFHES HAKXBRH L, FRAYFEHAYZER, AR
AFBRZATH AEXARFTERT —ENEFHRR EERMETRIETMARER. EEE &
FEEM L, SR =R EARE MR B KEN ERTARREMMNERE SRR

#OES AR TR,

XA M, BB VLB BIEAK
hESAS. P642.26;X141

1 ®IS

T b S JBE i R A Mo B 6% , K R 4) A 7E HE R L K
EOEANES KA B EE ER. TR R,
FHEAE. FEM BE FE XE CE.FT. 8
B 22 EPH R B ORIRG 40 /M BRIAY 70 B4
ZH,300 RAMBE, HKEHBKRETRKS
&, BARE 2 m, TREHFR 10 m &4, A #
ERESBRRSREEE X KB TEE L, 2
KK F 2 000 m, 48 FH B 5 PO #9908 T 96 KR 3
QBT SE I, FE MK 1 000 m., HbZYEEERER R H LA
B kRN, R R TR, T S8, 1 R
ML T B2 B . XL LR, M 20
e 80 ERABRES . MBULAWMILFESMZ
POERZR. EEZR, B ARA.

85 2% 0 4 5 3 BF AN VA , I XTG4 M Y 42 AT
I L RABIIT , A N EXT 24 B8 AT A B0
B S0 T E B R0 4 o 29 2% 5B 2K B, 4 48 B0 % A D
BRI, XEBRIEEMLRN 5.

2 #WRENRHESEE
BT RERRE AR R BEHRT R

WHRBER. 2002-08-23

X ARIAE .

A

ZMEREZASFEANEE. Ak, AR\ EFH
R,V Bdb PR NS s B KRR b S Bk
VI R R P ¥
2.1 FhBEIHPGE

RN EEREEREES EBES
FOMB R AL EE, ERIEME RS 5 EHE
T4,
2.1.1 #HHizs

REBRFUGBBEAT . BPRXMEAEHAKY
PIKENISE D EMMEE b ZeE . ©RBRIES)
MR EN RN, AR REAYS . BAR
S5HEEMNMMNE. PTG RNEFHIREIEX
Tt R EE B S AR AE S BBV RAEXT R . BEND
REMHEIRINENNER MAREKEBBHERE.
MBI B HAT R ST 7T DL A b s 42 R o
BA — 7 [ v i 3 T 35 30 B 7 A B, T S b 1)
HXBRETTFTHRESTABH RO TZEIN .G,
1976 47 A 28 HEIL 7. S M BERBR A4
TARE R M EE , BB R Y M B8 B B 1L T /D
IWAREFFIE, I B B IL TR ENE, H—RF
B M1 S HERRFEFIR, 8K 8 km., % 30 m, Bi&H
2 NE30°, 5 & R W R Jy [l — B K ¥ J5 15 LR LA



http://www.cqvip.com

16 K E GBI

D000 http://iwww.cqvip.com|

2003 4F

BT ANy S e, B AK TSR
1.53 m, %2 0.7 m. B A A Z AL, 45 BT T IEBE .
HeM B RS — U TR b A0 B L T R B B
EAEX AR 1. 46 m. 5F LB FER H RAE R B
B7.1BHE, BERXEEEAER— K ERE, %
AR MR, EELEEAR = LI HR
T EAREHERNET HREIE, 8FESE.
= 1L B AL B ek R SE R Lk, WA T 7R A 9 R Ll 23
BREA, BAERE SN, 2K KT 6 km, NEES
=1l B — B, M 2N 2R B R O NW20°, 38
B2 K 22 e R B EHHTL B  7E = 1 B M I » S B g
S NE10°3 [ , [1dL 24, 15 3h 7 2 45 WM Bt 414
H.EMNSEBNERE B, FEREREERSEA
HEMREELSELMEBHYR BN, BR S
AHRBNAASHFREE, R AT R aH
wHNE, HEBHEL.

() EABNER VFR, AMEE T 3~4.

mEBEATFRK.

(2) B NENMIET AR FILED b
TRENATLEE, ZFMARAE  BEAESRER
e &3,

G) BEBLSEEBEMEEWE, EXE
PREBRAKFABFREST TS HNESEERE
ZBERELTRL—B RN XSEFL . FEAMERD
54 A — B LR R IEN—A KL, B i
B U BE B AR R LIS R R BT RALH — 3.
2.1.2 EHEHBER

EBRNAMEBS . ATLUED, THEARAIESR
N (E AN, EME R EIE 3
MR . ZHIE &R L RF MRS 4, XFri
PO FRE HWESM 5B B,
KRR RTERS AL, XK RS
HEE/NS. FEAERHAR, FRAR  WHE A
i b N K B 40 FE LU Kt B o, 7E T K DUBE R BBk
W ERAEEN TR IRLEER 7.1 KBS,
HERBEEESH WHERKIBERBEERHLZA;

B2 MBP AT THEHIHSRERESN
T.REHTRGRER L, Z=4AnRBXAE L
WEBK . EXEHBKRX DS ZHIAKE
WAL FBEEEES, HEE LRIFRIBBLETW;
AN B MY - WAL BB EE I I F

0 PN RE R DA =AM m RS, Hh%
At B AT b N4 TESR UM B R P X Ay b i
B, FEENERE A mEsiPE &=t
i EMBLE, ATt S HIARE RN RO R,

W RMNERSTEM MERK.EER
FEER— R AR T XA RN LERIBF AT R,
HARMPERARBRSGBER, IELEW TERE,
HAREXTERRIH, BAXELFHEIHN
FBENERX . IERAR A A, R AR R BT
N ERT XN EEARE NGRS P LR
BER.EERESIAEBELRUELYEESVE, U
P ABH TR, F R EREE 5N
2R R T EMNK R BB AHE D
2.2 EmTipsE

EMSHZETHIEMRFE, KBS W/EL
PRSP R T PRI & ER . H
[ EEH ., A W EH R AT E SN EmE. KPR
8090 LA b By b 28 4% HH BRTE o ) 8 A B BR X T K —
il FILAT A EE BRI R EER KR . R EH
T8, M KW A s R, IR T T AL 5 T
B EAFITH— R P E M KW 3, ¥ 3l E A LR 45
/N RRER . H, T EEH S AN Em R
NIRRT EMAS. . MRt R LR
BRI EHENERN LA, K 1982 £,
1986,1987,1988 4F i AR #h BN 4E K F 5 A0 36 T3y
dtREMHEBENSRETHERTE RSB NE, EF
MMBpEEEEREEMNE BEEWILETKE
ERSHNET O/ EHTEBAGZHERERE
N EMZEEEAMBNESE HEMFHAR S
TRUMBBRER TN - BRETEXKESKARN;
BERENBNENRE, BENEWHRP. G
.

BHABNENER . RREHT XKERS R
[SWLELHZEIERAEREFER, B TRET
BMARZTFESWE W, LFTFREE#BTK
PLFFEE TR, TR B R DK 20 4 60 454 b i
R KA N 2 m 24552001 4F 8 A Ll KAz
HMHHR20.9m, B 1 FAKAXBERT . BK¥F L
R B A, L REW 5 R S RA WA ; R ot s 3
THTKABRERS  EHFESHENERS
T T KRBT K, BRT . MRESHFREEZB ™
BRI, (T R R AT BE BT K R 25 b R K, K 13
BB, K &G mE. SEWNE, LR
IR A, H T AR K L B, SR


http://www.cqvip.com

HlaEr BLHY

D000 http://iwww.cqvip.com|

B9 A - Ty L S [ 24 68 TR AR 5 B ¥ 17

AT KRB M T KALFF 86 B, ERESH R
B, X 1 (B BB E . rh R S5 W= 4R
AR EREERT, TRAE LY &, H
HGRELFTR LERRE, FESE TR, U
BERMBERE ST RARER.

EEBMETELRFTHORNEEGHNEZES
HMER &SRB, KR EIEE LS EEmER
FUL.TERAN  EEAYEMSHEE D AR
B , B 7 A b RT3 B e b T B AR AR .

XTI A BT A X R AR R A E R R,
IO 2 940 JEE 0 VT b O J 3 B AR 25 PR L T A R R
BT WRAKTFRE (23 T KA E , IR fE
1 ZLERTEST . AR L 2R 2 & KRR,
HEERAR K R R A R A TR, LB AL ¥R
SEFHFERR.

MBI SE S A4 55 18, B S 3 3 T HE K TR G . FL
7= A H Y 4% (0 B dth , 3 TR HEZK B R A 9 » B T3
BE KR T HE /K B » 3% BT 38 B 5 3R W RE A% , i R U
TKHEAR 2%, E R T 5 7 M8 i 3 T UK
REREHKIE, EE AT, 7T LU R
LS FREEME S HERA%. B2 REEL
BEBMERAMSENBRNEREZRREN,XT
PREEETENE, MBTRIEXLERKX.

2.3 MEBMRNLE

WAL R M RA R et LR SR ERIKR D
P E AR BT K EE X (AL E) B E & B
W, BRE L R B URBA — PR A REKT Y
B4 R ERRE L, BA BB RKBEAK | R K A
MEBKER T FKEAERRBEE, ERKAR
FOEBEEY R, RS B EKEE s KEEK
IKOLFESE T R, (ERR G R £ kK, TRIEFERAEN
b T 2R TE , 2 80 X B O R b B T R R R O, 7R
BHEX AT R EET .

B 45+ K FERE 6 T . A Bk RE B
ok AT E A A ARG N BB L IE RIS BB
FGEAKY T RENBCR  BEERABKE L. “&H
H "&ERAMEHRRE “WANMSHE TEET
“Bam” BN, TR AKS £ BE BRI YT

RIWENRDE. BENHAFZERALEFER
FEXNHLHATHGAI: ZERAG, TERKEEHE
Eir, ERARE RN BRS BERER.

3 HiE

T ALV JE 2 4 AR B T A = bR AT,
LI L BN _

(1) Mo E . e P9 30 R 1 PR R
OB R A P IRk o B o | X b b R PR S
70 3 U 5% 69 B 34 0 o, FL A BN R R SRR R B

(2) BmAnRg., RETFIEFRRERT
AKEBKBE TR, HRRMER T HShE
BRI E—BCERFH LHEMEEREERE
Ve B3R, 7K 7 3 B AR B3 K, w55 9 ok B 4 SR
Y1 RGE 1 TR IR SR B, B R N S E R .
it % 246 U 3t 24 4% £ B 94 X 9 , T 47 92 0 3t F HE Ak
i, REUEHKIRE, GBS A TIEE, T L
B E R E R NSRRI RT .
R REE N 2~3 m, BEANEA 5~6 m,
T SR FRs 4 SRk U8 Ko i B B G

(3) BRI AL, R RIS A UEH
BEKT YRS R EOREL, LA P B RARK,
BB, FRE — MR B L
ZRALER L EEA R pH=7~8.5 W h R R &
BFERN, —BAWL. REE, EEER. BK,
AR TERSSEFBIRG. ZAE bR
Ya X9, S A UE B SR Dt B S B Rl RS S 4 T SR IR
KRR B RS,

X w

(1] BRE MIAEAENBE S BEOERISERERILFGOE
Wl PEBRRESBH¥R,1991,2(4):26—33.

(2] H4ARFEMEERFEGB50021—94). &+ TEMRMEE
[S]. s E & S Tk 4 A #E . 1995.

(F4#F 48 [)



http://www.cqvip.com

D000 http://iwww.cqvip.com|

48 WHERESHERP 2003 £¢

CAD FOR GRAVITY RETAINING WALL BASED ON
INTERACTIVE THEORY

LI Yan-rong ,HUANG Run-qiu,XU Qiang,LI Dong-shan
(Chengdu University of Technology, Chengdu 610059,China)

Abstract; According to improving the calculation of earth pressure of the gravity retaining wall, a new computer program
formula for calculating earth pressure with different boundary conditions has been designed. Based on interactive theory;
computer aided design and computer graphic technique, This program formula provide a simple, convenient, reasonable, eco-

nomical and man—machine interactive method of design of gravity retaining wall.

Key words: interactive theory; computer aided design; gravity retaining wall ;optimization
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THE FORMATION OF GROUND FRACTURE AND
ITS PREVENTION MEASURE

TIAN Ji-sheng
(Bureau of Geology and Mineral Exploration of Hebei Province,Shijiazhuang 050081 ,China)

Abstract: A lot of fractures developed in Hebei Plain since 1980’s, which damaged buildings and traffic roads. The fractures
as a kind of hazards disturbed the normal human life in the area and directly threaten the local industrial and agricultural pro-
duction, which results in loss to national and local economics. Based on widely investigation, the author has summarized 3
types of fractures in different origins as follows: ground —moving type, groundwater resolving type and expansion—contract-
ing type, which have revealed evolution process for different types of fractures. Prevention measures have been put forwards

for the fractures.
Key words: ground fracture; collapsing; anti-fracturing analysis; prevention measure
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PROBL EM S IN EXPLO INTING GROUNDW ATER AND
SUSTAIONABLE UTIL IZATION IN HEBEI PLAIN

GAO Tai-zhoong',LUO Renming',HUAN G Qun-xian®, CA | He-sheng’
(1 Hebei U niversity of Science and Technology, Shijiazhuang 050018, China;
2 ChinaU niversity of Geosciences W uhan 430074, China)

Abstract: Heibei Plain isan areaof serious shortagew ater resource There are a lot of the environmental problen sin course
of groundw ater exploitation: underground w ater table has sustained to decline depression cones of the underground w ater
table have continued enlarged; undergroundw ater- bearing rock association drained; land subsides, ground isfractured; sea
w ater and saltw ater intruded A coording to characteristicsof w ater resources, envirorment and national ecology, authorsput
forw ard the countemm easuresw hich are helpful forw ater reources and national economy sustainable development: actualizing
themoving w ater of the bestriding across Y angtze River drainage area, protectingw ater reourcesand mprovingw ater envi-
ronment, and actualizing the savingw ater stratagem overall and realizing high efficiently using of w ater in the agriculture In-
dustry and agriculture could use seaw ater or salt water. These are the mportant measures, w hich would relax w ater deficit
situation and envirormental problen s in Heibei Plain

Key words groundw ater exploitation; environmental problem; sustainable development countermeasures Heibei Plain
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GROUND FISSURES AND SEISMICITY OF THE HEBEI PLAIN
SEISMIC BELT

Wang Jingming Ni Yulan

(Research Center of -Seismalogy Engineering)

Abstract In the recent 30 years ground fissures have developed at 402 sites in Hebei Plain,
among which at least 71. 5% of them resulted from tectonic ground fissures. It has been
found out that they are related with the medium —sized and micro—earthquakes in recent
years and controled directly by the activities of crustal stress,Both the fissures and the earth-
quakes could be active for as long as 4 to 5 years. Furthermore,the maximum crustal stress,
the high level of ground water,the earthquakes as well as the activity of ground fissures in
the area were delayed form several months to two years respondingly ,and they,occurred as a
series of events. all the four factors mentioned were influenced by the increase of the crustal
stress in the area.

Keywords Seismic activity Tectonic ground fissures Crustal stress
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Ground Fissures and Its Distribution in Hebei Plain
LIU Ke, WANG Jin-ming
(Hebei Technology University, Tangshan 063009, China)
Abstract: By the end of 2000, there were 212 sites, 482 strips with a total length of 176. 2km of the tectonic ground fissures in Hebei plain. The
developing variational law of the ground fissures was from south to north, from west to east. The up-growth direction of the tectonic ground fis-
sures was well, and its direction could be divided into SN, NNE, NE, EW and NW. Through region tectonic study and fractal dimension applica-
tion, the ground fissures could be quantitatively classified. We found that the connection of the ground fissures was poor in Hebei plain and the
region feeble fracture in dominance and the faultage squirm in inferior.

Key words; Hebei plain; the ground fissure; fractal
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D ISCUSSION ON THE GENESISOF XIN—AN—SHEN
GEOFRACTURE IN THE HEBEI PLA IN

L iu Jinfeng Zhao W engiang L iang Shaochun
(H ebei College o Geology)
W ang Jingm ing
(Tang-Shan College o Engineering Technology)
Abstract

Based on the in-situ investigation of Xin—A n—Shen geofracture, the interrelation
w ithin the geofractuse geological environrment and vary facturs resulting in geofracture
have been analyzed It is considered that the geofracture, being a formation under special
geological environrment, ocontroled by Shen Xian fracture, being the surface indications
w hich a long-tem creep of Shen Xian fracture and the strengthening of activity requtly re-
sult in under the function of modern regional stressfield inw hich the direction of themain
extrusion stress isN E50° isa tectonic geofracture, in the processof the formation and de-
velopment of the geofracture, the activity of groundw ater and surfacew ater promote the
indications and development of the geofracture

Key words geofracture, geological environrment, stressfield, active fracture
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Environmental geological problemsand contro counter measures
o Heibaoshan-Muerqi Basin, Heilongjiang Province

ZHANG Dapeng’ , ZHANG Rui-zhong’ , XU Derlan’ , MA Qo-dong' , TENG Xianfeng'
(1. Qighar branch, Heilongiang Inditute of Geologicad SQurvey ,Qigihar 161005 ,China;
2. Team706 , Heilongiang Bureau o Geologca BExploration for Norferrous Metds , Qigihar 161031 ,China;
3. Generd Sation of Gao- Environment Monitoring of Heilongiang Province , Haerbin - 150096 ,China;
4.Qighar Ingitute of Minerd Resource Exploration and Development , Qigihar 161006 ,China)

Abstract: This paper introduced the economic geogrgphic ocondition and geologc environmenta background of the
HeibaoshartMuergi Basn, and exatiated the main environmental geologc problzns of the basn. There are many
environmental geologic problems in the basn, which can be classfied as the firg envitonmznid geologic problem and the
second one by the formation factors. The fird environmenta geologic prohiams are the dl kinds of problems involved with
geology exdting in the natural environret , which are cause by the exogenic geologic process and the endogenic geologic
process. Permdrog il didributs in the erea with the fird environmental geologic problems. The seocond environmental
geologic problem is caris by human eng neering and economic activities, such as il eroson , minerd well subs dence and
earth’ s surface water , ground water and il pollution etc. The paper discussed the region of each environmental geologic
problem occurring , and analyzed on characteridics, formation and harm of each key problem. The environmental geologic
problems indde the badn are nmore outdanding , epecidly the ones induced by human activities ,having resulted in much
harm at different degrees, therdfore it mug attach enough inportance to them and take prevention and cure measure.

Key wor ds: Heibeoshan-Muerqgi Badn; environmental geology ; countermeasures; Heilongiang Province

Sudy on relationship between geoogical hazard and
groundwater in Cangzhou, Hebei Province

BAI Yong-hui , ZHANGLI
(The 4th Hydrology and Engineering Goup of Geology Reconnai ssance Cffice of Hebei Province , Cangzhou 061000 ,Ching)

Abdract :On the bass of sudy of geologica hazards, such as land subsdence ,ground fissure and © on in Cangzhou of
Hebel Province, the authors have dravn a concludon that groundwater water level drops deep to 70m may be the warning
depth for developing land , subddence, the depth of 7mof groundwater water level may be the warning depth for developing
o gound fissures. This concluson is much helpful for ocontrolling geological hazard egoecidly in places where the
nonitoring work of the geological hazard is dugdish, but the observation sysem of groundwater is consummete.

Key wor ds:geologicd hazard; groundwater ; warning groundwater level ; Cangzhou , Hebei Province
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Review and Thinking on Geological Environment of Hebei Province

Xu Guilin  Gu Yongchang
( Hebei Institute of Regional Geology and Mines, L angf ang)

Abgtract  The external environment of the earth condstsof strata,rocks,structures and water.
CGeological hazard is the adjustment of the steady state of the environment to a new one. This
paper discusses the destroying factorsof the environmenta system ,advances the corregponding
countermeasures,and makes condderation on the rdationship of mankind to the engineering
system and geologicd environment.

Key words geologica environment geological hazard engineering syssem steady baance



£ OO0 http://www.cqvip.com|

(281 LG, AT, sl Sty 2Rk

8 ‘}:Q@‘ FAAMFET FEERE m.}{fzﬁ}:}?ﬁ, 2000 S 3

4L TR R MBS 6 R 53

L5 b2

(MibEEMEE+—pRAA Mg 054000

FER, AT MK B ey &4 H BN E . AN EDLRERK.‘TCERE
BB X 720 &K HER S B RERETIE 10 £X"(FHEFE 199D,

HFMItEERME KBV E, R A MMNENH SEFMAREEERY
Emik. BrRAFEWMA LR L, mBA . KA. RGBT RIS, A5 .M
RSSO, — AR B4, TS E R AT EME LR . & R KA B
FHENR . ZEEE RPN T RN S S, FFUE Y HS T RS EM., B

4 T [ X 3 280 BLEE Y BT I T
1 R K-8 A A & R R B R G A T S X7 A i 2 AR Y
RERRFRH

X P AL R e S BB L RO CH TR K R R, e R AT
BAR. S BEE R .

HEZHFEXFAAEFFREE —HELFTFERS BXBERRE . ERELER X
FEBKE. BRKXBETFERL, SBEH T AKBEEBREF R MT AU ETRE.
MU K FF R B M T AL T RS AR BR T R R BE KL FE B T 2K U L2 L T T R B
TR TR EEAEARMEREREEA T mH R T K 8 T KR
B TR BE " F0 " AREE YA O, o T oK T B BE AR, T BRIR B TB RO T K 3L
" W T AU KR A RO R R R T KR R H.EERTE
AT 1B BN S 2 /N R S B S KR L XL T B ORI R T 2

T KETREEFEATEAEET K EEFH. G LEMBHEEHTE,
RAESEEEMETR., HEMTKUTEAR™E. AT EKERKZE, B
R-ARZEMRSFA R . MBHNEEESH T KA TRIERER X, W18 PR K
TARBEBRAMERM FARIVEERASMEENHFOT=1TEEHFHE.

(1R Tftak

WHABRAZYT K ADNE, BV EEBHEMNET KLU RERAEEKT®RS,
UBRPRTAKEEZFERRFE RSP MZEETE IR RE~EEGs. .3t 8
KEFRFE, RPBTTHFKBERABEENE. SRR FERR . FERTR
WABAFRMT AU TR AR KK TR. T APRTEAKEE R
HUCROBRRH"SHFFRAER, SRSBUFRAE H O T AR



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

2000 SE 5 3 H BEAR A . L 4 IR X 24 8 ) B8 B S 4 9

()T AK

Tk s, mEy A b EFE K TER. ERIRIVAKREHBES.
MzAAFAFSHE, REAREAKEHE FERACE, TV XS HEFMNA
B RISAA TR RTINS, TR ENELRERM T AR X,

(I HAK

WEAR T M, mEs HEE, A TELEFNRERESE. AR KRR,
{o J R M X o T A BN B, M R K G T BRE L FE AR -

2 HTFFHFRBER LA FRER R N EEREE

T EREFEE - EHTHETRAELERERT REX RV FDHBRT HEEA
BEMRATERS.EREX LHNEARETEHEE . S50 H E F I, 705w E
W, MR FMRE ., PEAFEMBRRE. SRR EABRES TR
WX LS,

3 EMEMENE ST R IR R w15 SRR AL IR X =4
MR AR B RA

BB RS EFLE TR XS E LSRR RN RIEREFW, R
S, EIIMESNEN T MIEFREMEMTETNER. MEESERTFEA
o tcah ok L

L& R K E R e RE S an T . O % — E1- 88O %
—EEHK -HWEOBE—HE K OXE— AL —FRAL EH K& Ok
T -HEL:ORER -HE A OB M — BB —Fr -aHRES.

FEBAEFIX(EREL>S O RBBAVM B ITHRWT. . OFFE—FE 4
—H—H QRE—EF—RE—F:OME—{EE— AW —H: OER—FEMN—%;
@ELW—FF—TH—#H @K —EE—FI—H%.

LRMX AR R E S SMEEDFAEIRRET. THEREI KR
WX, WK ERNE, FO MBS AK, T EEXT TN EERN.

4 Hoftn BN B T LU BT G 2 St [X b B 4k

R R —RRWE N  BERERD . KBEEUT =,

(MM T EFRETIEN R PTG G T KM —3 & 4 30 29 2 ) T RE
HEK.

(YT K B MRk, LR MR RE T 0 EE.

GIERMHER BRI TREFURAN . HE QP4 S 24

B EREBEHSG—EEE., HESIRMFEREEIEITHE AL F b K 2
MESER HEERRAYER. MAEELE. FHBSNHEERERKE.



http://www.cqvip.com

2005 F % 2 H

£ OO0 http://www.cqvip.com|

T M R 4T A 25

kit HE R BT ERE

ao R

ARG

X % 52

(LTI R HiL 063009:2. BB Al 063000)

B E SKTHREFURE HNERAYER FIRAERBER FWMAREBRMEL S, SmusE
A9 5 70 5 R TN A B ALK A B T 3 AR A9 B 1A SRR .

X BOKT MG BKHE PATER

i B8 O — X A 0 RO F B AN LA A
BEXRTEBR ZBERE BT EFL T BN LB
EEERIEENERBESR, MATREFE—£T
FERMESHERE, ZETE 1996 4F HIEH KR
BT A 2 4% 5ty PR AT 00 9 8, 7 SR T L KR
RS ER, KK RE, fEKTERT
EXMEFHE, FHRX R R AR E# K E # 2
HEHFE,

1 KT R 45K 40 R
1983 6 HI4BETHSB,X3EFHS

FHENPEEMNEE 10X, KPERAAme &, 5
b 4 &, K E 45Sm, B E 2m, AR R 2cm,
B A8 B 300m, % 80m.

e XREEZEHMNE HPHAEERWEF
1990 6 HA2S BRMZELZFEBEERS EX %
HRHAEZEEENH S KEHA, KA —EFRTE MR
(NES80°) , 4y 2km, — 5% 10cm, & & &b 3k 67cm,
ATHRHEE 1. 5m, R mRTF KR N4,

kB REME — KR

1h 24 58 1 Ttk 5 Bt i) E M K B ®E B E =R HR
RIS THS 1983,6 A4 KARAOHKR 2~45m  2em H
ZERBLARIOEXMA 1984,7 NE30 100m 15¢m NE3" k¥
EYRHKESTER 1985,6,25 gl 20m 20cm 133
LERHER—SE 1988,7,21 2750~950 5km  2~4cm NNES®  3ktE
SRR AE 190,65 M mem 1-am HE K
BERXET % E 1992,7,21 1400~ 3200 750m  10~40cm 50 ~200cm Hir 3
TR 7 il 500m 10~60cm 30~ 60cm 7K
15 PR [ i 100m 20~100cm  150cm ikt
PR X 8 1994.6 AT 160m 10~ 50cm 20 ~60cm B
RIS 10~100cm  200cm i
HIR D p 1995,6 RALEH 135m  20~60cm  100cm By k%
REF LS HFMHH 1999,5 RIAEH 2km  2~10em #3t2m B  ##

1994 6 H . BMAFHEMBEMENEE.E
Pt S AA R, KPR EmRER 10—~
60cm, & 500m, AT WL & 30 ~ 60cm, 29 4% 4k &% 3

MENRO KN, Haek 4 R HE 4 E B RKN
%, EEREETE 20~ 100cm, £ F 100m, & E
AR RIBEE YT, T WIHEE 150cm. T ¥ 348


http://www.cqvip.com

26 MRRE P E

£ OO0 http://www.cqvip.com|

2005 £ % 2 #

FEEE 10 ~50cm, A] WIRE 20— 60cm, & 160m,Jt
O 4485 10~ 100cm, 7] IR ik 200em, JLA
EEMEER - &FILAREERNMEZL,

19994 S H, RBEF LS HFTMRN L EHR
2, K% 2km, % 2~ 10em, B E BT 2m. BEBE
RE AEERMRBE™E,

2 FrKT M B EE B oy

BIMREZA REHNENERMNEEAS
FMEZEY, R EE KREBPFEERANSE
&SRR FBEAER="ITHE., TFHEER
EHENERET KR EIEEMERIBROEE
HER, EEFERMWEIRR WEER ML
HEFEANS AR, BRERERESME Wit NE
RAERRE BE BENVER EEEHAK.TREE
B GBS AARE R MEEGE T KR 2 & S il
BEREFANERE BRAFNRRONERBE
BRagREHERNERERGBNELTEENEER,
R M SEKEERRDE,

2.1 kNN KNEER

KT AR X EH.RESE ETE
PER, ZRFEKMEENE HHBRNEAR, A
WANEER T KERREAR, ARHRERH
G EEBRFESTSH, —BRBEFREK 10~100m, 58
MR A Bk, B K M3k 400m PLE, X 0.8m, P18
HE0.3~0.5m,B&FEX2.2m, BAHE ¥R,
BHRER -MKESFTE REHRESL, ETEH
S, UEKFESIMFERR, NEAHOHNEA 1
~4em PEANE , K ay i R4S 4 M 760 W@
R A IR GHAE L, S HHILAES 25
B MR TS, MR R RN L 5 AR
FERNCKEMSERE R .EIHA, BEBH
HEOMTEENRERGE, BRENEES —
EW S T HEA XD,

WELFEMNBNELE KARNERTERN
W : —RAIERWIERN H, B 158 5 A B, X
TR A&t NELENTTREREAEN
BEMAE  RABEZETHHN T ERE B —
B, ARKEY L EXFREEFEEHRENRBE
FERAVRER, MEBKELE, Z/KWERLLEE
B EHFHELE B TFTKBRELERAEER
axlal

2.2 ATHERHBTKAKEFLEER

Bk EENBNESHEREL T KA X,
FE KT EH-HESIRKK, 8 — &K R
B, M2 A TR A M Y, R S KR R K ARl
BAA . BT R A HTEE I, SN, w42 5
BOAREGTETEEEMEZ, BPABEEL KX
KERKMNTEHEEZEREL W, FKFREHR
KBS WKFERERKER KNTRIEEKR, A
80 F LUK, RA S FNFEKE,BFERXHTE,86
FUREFETR, ERKRK(FE . BF BH—%)
BEH T KK TR 24m, HRKK K EH#
FAKEEE KA THEO0.2m, H T KA M ELET
mE—Er L EEWRFE, S K e NEE,

RERBEH T K KAEKIEET R, #HERYE
KEBRT, LBRZR K ZKENNER, B —F
BRI TR BHEEREP -EHENRY,
HMEFEBE L PRIRE FEPILEREK EET
AEMTFLBRE S N T AL, ME T AT
e, ALEBENNNERT,. “EEZBHNESHT
M, BT LESEHWNAY -, MEERNY SR,
HERPFETREE THNE EREFB2AR TS
BAALNBEERFLELIRPRNE BENE
fhk A LW AR A, NENZHMEE R, AR
BRI, HRETHBPRM, KWZGE,ER
BARAES TEHNEMELE, KIFHERERA
BT, RIS AR £ BRI AR, EE
UTERRAHHNERSH,FEBLERERE. L
EPHRME RN AER

BINEEERET S kR R E R X KR
B,1978 4 3 ABHE WX —H KA EERE 4m,
1992 4 6 AMKMEE 17m £ 4, T IOEKL TR
3m, FetBkEFBEILRENTFE, SBAMAY
& EAHSTIRE, WG BN,

HTHTRAESETHRE, RELHRRBEK.F
%, TRIR KRR, KPR iR, ik
EERSE,FRTHEARBE AN THREBHT
)M TREFERWHETEES 24, FatAR
HETEER, REAN, I TR A BEE,
XFPRETESNERE R K B HLZEHERT 2B
BR,

FEXH & N E X AR, B R A A& 1
HENBRLIELZEN L T IHE, B4 TF


http://www.cqvip.com

2005 5% 2 4 by

£ OO0 http://www.cqvip.com|

HE HRKTRELERE AL S 27

MR AT 5 E R H MR R R
i,

Foh, HR BT B R K T b Y B R
T B GRS B I P T A N R A,
B %S 1 RIT TR R AR ER K B P A AR AR R X
EE R ‘

3 MK BT IR Tk

HMEER TRAEMBRKE, BRIER KT K
HEFHIARZFRAR, BER-E THKTEFE
X T KT R MARFEBLMRENTHRER,
R AR E M R R, X AR
TFURBENR.,

X8 K T 2R R A L S R IR &R, B R B LA
RE ) F

(AT AFRER. EEFHE,TRE
I & 7k 4, 58 F B8 3t T /K 32 F BT 55 7 A i R %

B Q H=
QERNEECAHTE RERS EHFHE
R, MR B T KB AN G &, EKE LU
HERTEMR.
(B)KRNEBHARAK, REHLF ELHKHNE
HHMAR,
(4) Bt A 1R Yy HE R 07 5\, 7 W vl R o, et
BB

2 % X M

NIETRME.$F HNEERRKEVERAAESNA BE .BHAH
4R M AR3E ,2000.1 - 567

IERH,ZHE, 0N HERRREFROHER. R ¥
iR 2001 .58 16 %, 3 M

[3)EIRA, AT BP VR WA R R WAL R
B4R . 1984 4F,2 3

(4108 AL F R RE S B A AR BRH N, WA
T3B. B3 3. 2002 4F

RARF IR A I Fo th FRED B LA FBUE N E

(FRETRECERNEIRE T ZFAE, ATIBEZ -, RTRARLAE 29K ULEAR
BUFBICE B R BE S b Ry 7= 2R &R B 5 b W B 6 € KR8 AU A 28 7R 5 AL 3K
A O S A L A, T LA SR BUR B AL A B RUR B AL 3K

(1) FF R i 28 B 3t X B9 7= BT IR
(Q)FRERXRRRAT

GIRERKEFATRNER, ERF LAY ETRIEEH;

(4) B 45 Bt g 7= 8 3000 [ 45 Be W ECH T THLE R H S

[ 4 BF PR AN BORR 2000 £ 6 H 6 B B &AM BIKERET BUR Y ARUE A S e A iR ) HLE , T B I 7 B
i X | B 45 B R S H  BR O X R S SRR S T S SRR BT 7R BT YR B SR 1 3, W LUK PR AL SE HROE IR

TR REARA B AR
OEREBRY THIRHNME JTA;

QRAPBF I IWEERRBFHNIHE IFAL;
QEAFHHA FEERESARAKFH(LERAE EREHT TRETRRET KRBT HA)Y

PRI A

DHE % Bt A 7= BB TIAE B AR
Ky RERARET WEBRPHT LEE—FT LRSS B R ZF T LI 50% ;5 1Y

E-CFEA LIS 25% ;7 A ST HE T LIRS .

(%)


http://www.cqvip.com

. 26- 1999.No. 3
( 053000)
; 1995 1991
) , 6 8m, ,
70% , 1993 ,
1995 1990 3 7
, m, 1995
5668 Okm?, 1990 4 032 km?
, , 1 636 km” 76 18m
, (1995 6 30 ) 1990 19 34m,
1 387m/a
( ) 1995 66 84m, 1990
70 , 180 360m 13 72m, 2 74m/a 1997
I , 1991 1995 40 ,
702 m’/km?* a, 5 ,
14 90 25m 1
2 66m /a,
1
/
fn /km?  /km? n /m /m / mi at I(r/n 2n.13a )
1975 8 62 3476 1,325 6 3244 - 1104 4088 15787 99 4 54
1980 8 62 3500 1, 425 -9 5031 - 2918 5538 14455 00 413
1985 6 62 4698 1, 050 - 20 56 1 - 34 97 7086 12732 98 2 53
180 1990 6 62 4032 520 - 28 56 84 - 3571 7056 12862 08 309
] 1991 6 62 4297 6 112 - 20 5254 - 3141 7701 23532 44 5 48
360 1992 6 62 4730 8 548 - 35 6476 - 4363 8767 44244 36 9 35
1993 6 62 51774 280 4 - 39 7039 - 4226 9767 32539 04 6 28
1994 6 62 5404 4 1252 4 - 37 7317 - 52 04 10454 32423 94 6 44
1995 6 62 5668 0 409 6 - 43 76 18 - 5505 11167 42776 52 755
2 mm, 25 5mm/a
21
1981 1988 128 ,
mm, 16mm/a 1988 1990 51 , ,

1 1998- 11- 16



1999.No. 3

. 27

10 40 an,

15 30m; 1994 7

500m 100m 160m 350m

10 60 an; 30 260 am;
20 100 am, 150 am;
10 100 am, 200 an,
(1983 ) :
30 km,
,1995 6 20 60 am,
22
, 1980 1993
10 20m, )
Q3gl ,
106 8mgA ,
108 1990 157 gh 1994
2 66 g/,
150 m 63
1983 1992 14 3 g/,
150 m :
II
Q1 Q2m/a
, 60 , 10 m,
23

1984
40 m
, 33m®/h 1990 6 :
48m, 25m?/h, 1995
7 , 60m,
20m®/h ,
60m , 10
17 14 20 69m?3/h,
1 16 22m?/h
300 , “
1993 ,
20 ,
3
31
Q =Q -Q +Q (1)
Q _
Q ()y—
Q —_
1991 1995 10 4
m?, 93 3%, 6 7%
32
Q =Q +Q (2)
Q - 1 0m
1991 1995 11 7
m?, 11 1%
33
1991
1995 25 48 m?,
51 m?/a, 2 19



1999.No. 3

. 28.
M ap Info
( 300381)
M IS s GIS M IS “
? M &p Info
M ap Info
, , (GIS)
™ 1) : GIS ,
, M IS ,
( )
GIS “
:1999- 04- 26
2 1991 1995
m’ (2) 80%
) 441 md
28 m? Q 63,
36%
9 67 Q 73 130 1170 2548 2 18
34 :
2000 (3) 80%
, - 63 09m ( 83 63m), ’ 1992
- 71 43m, - 73 54m ’ ’

6% , 2000 , :

- 67 81m, - 77 18m ( 100 :
m), I ,
4

(1) , 1 :

, 1992
2

, 1992



33 5 Vol.33 No.5
2005 10 QOAL GEOLOGY & EXR-ORATION Oct. 2005

:1001-1986 (2005) 05-0025-04

( , 102249)

; 6 50 90 m,

:P618. 11 A
Fracture monitoring and analysis of propped fracture geometry in

fractured coalbed methane wells in North China
SHAN Xue-jun, ZHANG Shi-cheng, ZHANG SQui-an, LANG Zhao-xin
( Faculty o Petrdeum and Gas Enginesring , China University o Petrdeum , Beijing 102249 , China)

Abdract : Four fundamenta methods are introduced , namely well temperature , ground potentia survey , microearthquake and ra
dioactivity isotope , which were used to nonitor the fracture geometry of fractured coabed methane wells in North China. Many
nonitoring deta of fracture height and azimuth were obtained. The datidica and anayticd results show that the cod bed fractures
generdly grow into the over and underlying cod seam , the maximum fracture height isfive times higher than the thickness o frae
tured layer , nog o the fractures are between 50 m and 90 m long, fracture shegpe is mainly vertica and fracture orientation exigs
rancomness, and the extenson orientation is decided by the ground dress, loca dructure and coa clezat together.

Key words: coabed methane; hydraulic fracturing; fracture; wellbore temperature; ground potentid survey ; microearthquake ;
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Table 1 Fracture monitoring results of Zaoyuan wel group
in_Qnshui basin
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Initial Research o Active Behavior o Crug in the Funan- Huogiu
Region, Southern Border of the North China Active Block Area

Yao Daguan Liu Jiacan

Earthquake Adminigration of Anhui Province ,Hefel 230031 ,China

Abstract By meansdf seismic geologca survey and synthes's anayze research in the Funan Huogiu
area to locate bordering tectonic belt between the North China and Suth China active block areas, the
authors di soovered that there were relative feebleness tectonic dformeation phernomane in this area snce
the Late Heidocene, such as, me gall earthquakes a1 dribute linesily acng the nein fault , there
were oonjugate joints developed in Late Ae gocene near the fault and in the ssuchern area , the fissures
o different lengths, widths and direrticnsoccurred in stecesscriin the morthern Qushi the Huogiu and
Funan area in the 197G" s, the fixaures were consgent approximately with the Feizhong fault or
Wandeoreiijt fault. The authors conddered that the svall earthquakes were crowded in the local area,
the conjugate iinis developed in the Late Heidocene , the microsoopic kneaded deformetion occurred
in thefilling meteria of the joints and the fissures occurred in the area in the 1970 s reflected thet the
energy of the earth’ s crug was rdeased domMy and the corregpondence faults noved about weakly.
There was only one degructive earthquake (Jiangkouji Ms 4 49 took place in the area. To sum wp
the earth’ s crugt of the area has a weak activity to show mainly creep-dip active node snce the Late
Feidocene.

Key words: North China Active block Funan- Huogiu Active behavior  Active leve
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THE PERIODICITY ANALYSIS OF GROUND FISSURE AND

EARTHQUAKE ACTIVITY IN NORTH CHINA

Wang lingming

\Tangshar Engireering Technigue InsHiute, Toagshan, 0630103

Abstract

Based on the discovered historic ground {issures, 94 ground fissures with

131

written history in 7 provinces in North China have been studied in this paper,

It has been found out that those {issures, like historical earthquakes in the

area ( with an average interval nf 317 years ), appeared al least 7 complete

active prriods in the past 4000 and more years, with an average interval of 312

vears. The active and quieseent periods of both fissure and earthquake activi-

ties wer coincided with cach other, The obtained f-ature has provided basis

for the curthquake activity tendency in the future by the ground fissure data,

Key words, Historic ground fissdare; Active periody, Quiescent period,

North China


http://www.cqvip.com

	河北南和县地裂缝与塌陷形成机制与防治对策初探
	河北平原地裂缝的分布规律及成因初探
	河北平原地裂缝及其危害
	河北平原地裂缝调查分析与防治
	河北平原地裂缝形成机制与防治
	河北平原地裂缝形成与防治
	河北平原地下水开发中的问题及可持续利用
	河北平原地震带地裂缝与地震活动
	河北平原构造特征地裂缝分布及成因机制
	河北平原辛─安─深地裂缝成因探讨
	河北省沧州市地质灾害与地下水关系研究
	河北省地质环境评析与思考
	河北省平原地区地裂缝的成因分析
	衡水市地裂缝成因分析及防治
	衡水市深层地下水降落漏斗发展趋势分析
	华北地区煤层气井压裂裂缝监测及其扩展规律
	华北活动地块区南缘阜南_霍邱地区地壳活动习性初探
	华北区地裂与地震活动周期性分析

