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DATABASE FOR SLOPES RELATED TO CHINA'S WATER RESOURCES
AND HYDROPOWER DEVELOPMENTS USING XML

ZHAO Yufei, CHEN Zuyu
(China Institute of Water Resources and Hydropower Research, Beijing 100044, China)

Abstract: The database of slopes related to the water resources and hydropower developments are introduced
briefly. This database are based on the 117 slope cases selected by Chinese hydroelectric workers in the past years.
The contents of this database are very abundant, including the basic geology information, excavation and control
design and monitoring aspect, and so on. And at same time, all slope cases in database are divided according to the
slope property, the height and stability status of slopes, rock mass structures, the failure modes and the triggering
factors of failures. This paper introduces the results of classification and arrangement of slope cases by using tables.
This slope database can provide important references to the design and construction of slopes in similar places
future. At present, the advanced computer technology has made this database possible to share on the internet.
XML (extensible markup language) has many advantages, so it is applied widely in web field. Combined with SQL
Sever 2000, it can provide the technology support of sharing the database in web. Taking the Manwan
hydroelectric power station left bank slope as an example, the application of XML technology to the slope
database is explained, and the method of constructing the database shared in network is simply illustrated.
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Table 1  Statistics according to slope type[3]
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Table 2  Statistical results based on the height and stability
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Table 5 Statistical results based on the failure modes of
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Table 6 Statistical results of massive slopes based on the
failure modest®

A TEREIR Y

Uk’ X _ it
ﬁE B o g @7@ i B B 2 W /(10 md)
IR 1% TR #i o m A
m

KE 3 30 1 1 1 5~9
pisE

0.01~
)ﬁ%ﬁ 6 60 1 3 2 140.00
rE
A 110 3 1 15.6
41k 10 100 1 4 1 3 1

(5) FLILIPRIA i A IR 3 3 I Be vt 4

il A IAIARTE < BRI P ZR T 73 RARFIN
PRI ER . 3R 7 S TR AL A T . A
FR 117 G R AIA TR ST OL

3 XML RN EE B o B9 R

3.1 XML &

XML —FbridiB s, HAegfE b5 HTML
L, Egkk T SGML(1986 4K A fbriciE
T hUE 1508879, FRAH G T SGML) H & MArid
EEIRE AL, EDhRE BIREN T HTML AN, $if
FEAE L G

[ CAE R RRICIE S AL, XML 2 RUR LA
iSISE

(1) ¥k XML 22— Ta R ibridiE 5, X
B, AT LURYE A QIR O bR id kAl
H, IXFE XML 3B AR Rk,

(2) ZfEME. XML ANFEFHABK ASCH B,
ORI — M i Ao it T o, RSB N E #,
1 PRAE

() HEAFMPEE 2 LS ER. BT XML A&
e Ao, e AS R SR B brid
XML #%3X, HZAE O AAHMERG BN RS LHEA
XML AT 85, 5T DU i 28 3 A 10 2080 i 15
FIERAE B

(4) EErth. 76 XML $&H 12499, % E 215



« 4436

HAT D1 TR

2007 4

SRS RANSZ BT S — M X B — [ 5, a4
AR B, B Internet 754 TH ALK &,
A SCAFAEAS [F) (8 [ 28 2 ) AAS [ R T 2 SR B R
& XML D E A& fE ). FTbh, XML HR B A H
BRI R

XML SCAERT ATE 1E Hidiid fingk CSS(cascading
style sheets)}, XSL (extensible style sheet language,
XML 1% Je R 3) SCPR L i RSBt
LA U s R, R HTML SO IR .

B XML SO, AR X
SLHALREE, H— AR . B AR
M, RSN EH AN “xsd” B XML
Schema SCF, A AT XML SO R 51 5 28 L )
A RCERCHE B XML SO 2 2 “ . xsd”
SRR, ol Pt “.xsd” fifiid T XML 3
UARE P, 5 B PR 0 Bl A7 i v 75 A8 T AR 7] F)
“xsd” CfF. Sigh, JEERA R “xsl” B XSL U
PR XML SCRFU A 7ED B th o kg 3. “.xsd”
S “xml” SO € xsl” SCHFIRAHE SR A 2

PR o
XSL
XA
XML Schema XML
XA X XA

K2 “XMLschema”, “XML”, “XSL” LM “HTML”
SR R

Fi.2 Relationship of XML file, XML schema, XSL and
HTML document

3.2 OREIEHE XML R

(1) M8 “xsd” SCRYHA I I 6 S B e

WAL, 27 “\H” BHEBOCH Beoe B i
GG B R g b kRS, rTRURI A XML
F A TR R AT DAAE 28 3 W 28 1 I L S
(=P

MB35 6 Sk b, & LT “slopedata.xsd” 3¢
PRIIEER, AFE T 308 Sk B 5T . “slopedata.
xsd” SCAFRI Skl 3 iR .

TEE 3 IXA BRI T,  AEANTAIHOE s A
HALHE T 7 LA TR AR OCAE R o 1XFE, A XML
FR, AT IR 5AME R FRgE & XSL X,

R E SN

TR M

4

SR LY 2y A A |

HF BT iR
BH

BHHET

AR

BRI EF

RPN

K3 “slopedata.xsd” SCEERISE R R R IE
Fig.3 Data structure of “slopedata.xsd” document

AT DALE FH P P 0] B4 3 A b 2 7 o

(2) FIFH Microsoft 752 BA R ey Tl A 306 s 3
i e

S I8 TR, BT DA AT il %
SEEE, TTRART “XML” $AK & b 71k,
AR 1 RT DATEL 3 190 24 £ AN [R] 1 65 22 [R) 4% 346 1) Bt S
1, SXRE AT DA 2 L [ 8 5 3 ) oy == 58
JER -

HHii, Microsoft R4 752 FAFH T LU S — 8
TFBe A XML SCRAg o, Xk, FRATer L7
0 Moy AT 3t 57 1) a2 3 6 s A U A XML
SRS, SXRE AT DATE FLE I ) S S P v
G TR CA
33 & i

(1) AEF “xsd” SCRYAL) gt Py 00 35 365 s H5 4 e

TR C AR “xsd” SCRYE LI ST
T K HL S A2 S T 1) XML s S “ manwan.
xml”, JE 2L “slopex.xsl” 3CF, “manwan.xml”
FEHT o s s i 8] 4 s

(2) FIH Microsoft 7 p 2B A #4135 6 S 2
£ LB

I “.doc” SCRYEAL N “xml” SCRY, FR&S
B “oxsl” OB, DRI SFARELL HTML )
He XA P s b o ik, Wil 5 s
3.4 XML HiRFEHI M &L=

XML s BN T AR 2R 56—, 85
8, XML SR SCARICA, A2 TS AR
B, WL, XML B B IERER R, A5



B2 M2 BFER, S E KRR AR A & XML BRI R * 4437 »
I i 1] 1
ws oemn @ms © -.euen - : : } ” :
e | 0 1 i SOL |
e LMEE ! |
! i I Server !
i i
L i :i 1S | |SAP| =~ OLE/DB q:JP 2000 E
e K
| oER (CQLOLEDB |
R ! i; ii'| FORSML-- ||
BB EBEE PR ST
e a— | 1 1! | Open XML~ |
ENEIERRINE. AdwteRANERiE, E-Q!R"( ARETN, KEMSASLEEE ( : H ” :
RS;ﬂ:Hisﬁl't!Nﬂﬁ ‘lﬁT‘?liﬂ- 1,!:“* E‘: I‘!“iﬁﬂ-““&“’. J&?.:II.T\'TF NHLKI | I 1 :
i 7 i, RERATE nt-;-yzunls'i!ﬁ{:;qi:ﬂf.t. ne : :‘ :: !
A O G R e B g TR e e ! 1| I (D !
= : i i léji Ao :Lji ]‘ﬂ :: ﬁ ﬁ :
twalomy 1 I 1 !
i l I i I
i = R
R i Rkt F i a B SQL Server

B4 W30S SR OCIE 1E6.0 T R
Figd Display of “manwan.xml” file in IE6.0

data document o. 1de
IHE &EE TEQW @ TAO FHw

#
G‘F’E </ \j\ﬂ N /‘ﬁi u(‘&m'g @ T e ﬂ';‘@ﬂ
H1E (07 ) D venList a2, ond v B wa &
") {m )
TKAK o TR A3 T w2k
AW EEER A
B BRI AR RS 101403 11
A 1%hiE2ER] sis
7 AGTHR X 10edm"3
ﬁ};iﬁﬂ% 8 AG2IEEN 106 X 10:4m"3
o1 3ﬂ§bﬁi O 2 (FE: 106X 10e4m”3

2 @EAE: X 10ed4m™3
2 (IR X 10edm™3
A63TE X 10edm™3
AGAFIT X 10edm™3
A6STE X 10edm”3
AG6IRE X 10ed4m"3
A6T E& X 10e4m™3

& 2 BBET, &EKQHEFLW
421 ThIFRTAE THRaR

AR EE A

2.2 IFPRTETIT. AT
423N, BEE

A24 HIEETAER. BR. ZEERA
43 i TR

poidira 28
A3 1HIFERE: 170-340m
A£323hKE. 775m i;ﬁ%;tg%ﬁﬁi
A3 3RAL 2550 TR O
A34%ﬁ£§iﬁi§1 (50°) T3NS O

KIS I SRS 1E6.0 H K] i
Fig.5 Display of ‘manwan.xml’ filein IE6.0

i N A AT ARR R I, X n] DL vF S
fEIF B sk . 5=, XML ALAT AR S5
PEECH, i ELoT DR SRR R R g, Ha]
DA 2550 M A7 3 = 5 R i

¥ SQL Server 2000 %i#ft /7 5 XML FiAR 45 4k
K, PGB EAR, 5t aT LUE R 4% 1)
Fealt Ry R 4. 1K 6 Ty SQL Server
2000 %udi a5 XML HAFH 25 & 119 45 15 in) 58 2
greitE, WRIEAR RS TR E RGN, T
AN R 1) 7 ke oy 12035 365 s B8 g v 1 s SC
HEAT Ao AR, AN AT DA SE IR I 3 5 SR 4
PE (R 4 Bk Y L 3 g[8 100

W PA AT, ARG SRR XA 6 L,
A H e - TR TAEE nT LAETE internet X1k

K16 SQL Server 1) XML [a] system
Fig.6 XML visit system in SQL Server

Wﬁ%ﬁ*%ﬁ%l#ﬁﬁﬁm\ﬁﬂ%mw K
S, IR BB RIS
Lmiﬁﬁgﬁﬁ%lﬁaiiﬁﬁﬂﬁﬁﬁﬁﬁo

4 &

H A B R ) AR K L RE T, i —HEH
B ZK f, JUHE A E P R iR X, Py )i
HAMSAE . EREKBEEIIE R, ANnT ik
Hh LD 22 52 24 1) i s ). |z A
R T TR SIAG) m Ay A e v i DX v 223 ) A
MEIENSHGHE.

28 b0 B P S SR B S R G 2
5geib, 921G R WK 1~7 P, IR3EIX e
THEE BT CUE 3 B2 KT 100 m () ey i3 1)
Feg 123 58, JF Hal g kARl I =143

A%, T2 WCRR ) TR ] A fE TR b s
YW ot SiG BRI S

TR IS M 2 AR AR L i B
SR B R W A TR SR T AT RE, H AT
JZ N XML $AR 5 A0 8 R AR A 45 &
A DASE I 4 BR AL e S e R 1 H A

HAT, ARkt s i 3 6 s 80 e 1E 70 f
o AMETEA AR, S5 1) 1 AR 1A%
AR AT LI Ik 4 28 Sk ) W5 7 v 5 R R 1R B
P SCAE

& Z ik (References):

[1] B P, K TR R S AT RS R R[] KRR B, 2005,



* 4438

HAT D1 TR

2007 4

[2

3]

[4]

(5]

[6]

36(2): 1 - 4.(LU Youmei. Hydropower and sustainable development in
China[J]. Water Resources and Hydropower Engineering, 2005, 36(2):
1 - 4.(in Chinese))

R 20 AL LR A [ RO R I R AR L] A %
5T RE%4R, 2007, 26(3): 433 - 454.(HUANG Rungiu. Large-scale
landslides and their sliding mechanisms in China since the 20th
century[J]. Chinese Journal of Rock Mechanics and Engineering,
2007, 26(3): 433 - 454.(in Chinese))

PRAELISE. S BUAIARE 3T B < 73k« FRIFMI. dbnt. ThIEK
FIIHE g i fR4t, 2005.(CHEN Zuyu. Rock slope stability analysis—
heory, methods and programs[M]. Beijing: China Water Power Press,
2005.(in Chinese))

% XML SEHIHOREFEM]. bt iR ek, 2007
(GU Bing. XML practical technology course[M]. Beijing: Tsinghua
University Press, 2007.(in Chinese))

CHEN Z Y. The working party on China's water resources related
landslide inventory[C]// Proc. Symp. 6th Int. Conf. Landslides.
Christchurch: Balkema, 1992: 2011 -2 014.

CRUDEN D, BROWN W. Progress towards the world landslide

inventory[C]// Proc. Symp. 6th Int. Conf. Landslides. Christchurch:

7

(8l

[]

[10]

A.A. Balkema, 1992: 59 - 64.

PEKAK FRRFEBTT . “NIL” R SRR SR —— R ia
FEE DM TTEANIAF RGEOTIRE[R]. JEat: H EKRIK iR 2
WF5EkE, 1995.(China Institute of Water Resources and Hydropower
Research. 8.5 Chinese national programs for science and technology
development—the collection of research report of the stable analysis
method of rock high slope and the software system[R]. Beijing: China
Institute of Water Resources and Hydropower Research, 1995.(in
Chinese))

Fi#HR. SQL SERVER 2005 H XML 5 R Kl 4 A J7vE[D]. H5E
HLRZ N, 2007, (5): 104 - 107, 111.(WANG Hailin. Input method
of XML type data in SQL SERVER 2005[J]. Computer Systems and
Applications, 2007, (5): 104 - 107, 111.(in Chinese))

TR Be. XML Hda B M]. dbat: VEERFE I RRAL, 2006.(XING
Chunxiao. XML data management[M]. Beijing: Tsinghua University
Press, 2006.(in Chinese))

LA, B, &R, 55 XML Edk & wEARN]. AR,
2007, 18(6): 1400 - 1 418.(KONG Lingbo, TANG Shiwei, YANG
Dongging, et al. Querying techniques for XML data[J]. Journal of

Software, 2007, 18(6): 1400 - 1418.(in Chinese))



