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OUTLINES

The process of modernization and metropolitanizing of worldwide key cities and general
cities will enhance unprecedentedly the intensity of various activities of human being within the
cities and also strengthen the interference to environment without any exception by the end of the
20th century, particularly those engineering activities: the development of and superhigh building
groups in high density; construction of free way, urban subways and various urban pipelines;
large special extension of newly developed district aimed at enlarging urban living space; large
scale land formation by filling sea coast and so forth . Facing the unprecedented exploitation of
urban land with high intensity and high density conducted by human being, the questions of how
to keep the overall coordinated urban development and how to protect and to enhance the
quality of urban environment which takes the ecological environment as it is, are the basic
problems in the strategy to keep the cities to be developed continuously. Those problems are
widely related . In scientific techniques they are multidiscipline; in administrative coordination
they are multilayered. This monograph is a special research on urban engineering geologic

environment geotechnic environment in urban earth science environment which must be
faced by urban engineering construction.

To put the study of engineering geologic environment into the scale of environment is the
result of emphasizing planning in urban construction development in recent 10 or more years. The
promulgation and execution of state Urban Planning Law is an important mark for this.
Meanwhile, during the rapid development of urban construction a series of non-negligible
uncoordinated problems between developing human activities human being and environmental
abilities occurred. Those uncoordinated problems may be caused by the value of urban Center.
The developer considers the increased investment as cost of opportunity actively and willingly. To
exchange the high value of land and commercial exploitation through increasing enormous
amount of additional cost in land exploitation. In more cases, the uncoordinated problem is related
to the ignorance of the invisible latent functions of engineering geologic environment by the
developer. The uncoordinated situation may deteriorate directly the stability of environmental
space, particularly in district with poor quality of original environment, where the environment
can easily be interfered and damaged. Various geologic hazards may occur endlessly. Immense
costs are needed for remedial measures but the problems can still not be solved thoroughly. On
the other hand, the uncoordinated condition may raise economically the costs for ground
foundation treatment and environmental renovation of single building in large scale. For the
whole city those costs may amount up to hundred or thousand million yuans.

There are whole sets of engineering geologic and geotechnic engineering investigation
specifications and ground foundation specifications to be followed by single building and large
scale projects. In spatial scale those specifications may belong to the category of engineering
site or belong to the category of small environment which occupies land of rather large area. For
the analysis and evaluation on the spatial underground environment of the whole city up to now
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there is still not a set of systematic principle and method which can be followed. Therefore, the
development of theory and method for the analysis and assessment of urban engineering geologic
environment become urgent tasks.

The author of this monograph has practiced and accumulated experience in urban
engineering geologic environment analysis for a long period and has summarized a set of
principle and method for analysis with applicable value. That principle and method are based on
the following theory and practice:

1. Environmental analysis by taking cities as spatial scale. Its macro pattern stipulates and
emphasizes the extreme significance of accurate analysis and grasping the key characteristic of
engineering geologic environment of the first class of the city. Based upon the features of
interferences on environment by engineering construction the urban engineering geologic
environment is classified into 4 major themes: dynamic geologic function, geotechnic type,
hydrogeologic condition, feedback of human activities.

2. The engineering site is far apart from city by spatial scale but the engineering site provides
environmental behaviors of approximate common character. Its attributive analysis may be
applied to the entire engineering geologic environment faced by urban construction. In this sense,
engineering site is a microunit of the entire urban macro engineering geologic environment. The
combination of many microunits constitutes the macro overall of environment. Hence, the three
attributes of engineering site —— property, suitability, stability, may be used as bases of analytic
methods in the analyses of urban engineering geologic environment. Spreading engineering site
analysis to urban engineering geologic environment analysis will be helpful to guarantee to
quantitative level of urban engineering geologic environment analysis.

3. Features of spatial three dimensional structure of environment are coincide with those of
spatial model in cartographic expression. Under the technical support provided by information of
modern cartography and transmission theory, to express the spatial details and overall of urban
engineering geologic environment by the information expression method of urban engineering
geologic serial maps should be recommended as valid measure and method for the expression of
urban engineering geologic environment.

4. Taking the thought of analyst and appraiser as a core, in the process of environment analysis
from physical model to mathematical model, then develop into image model, the conception
design is associated with the relationship between expression of environmental overall and details,
relationship between thematic characteristic of environment and analysis of environmental
attributes, relationship between mathematical processing methods of physical model and
thematical model, relationship between time and space of environmental expression and so forth.
It is extremely important to design the coception model in building the evaluation model of
environment . To build the forecast model of environment is particularly the deifficult in design of
evaluation model. Beneficial trials on the above mentioned problems are conducted in this
monograph.

5. Land is the carrier of various urban engineering activities. From the perspective of utilization
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and development, land is both a resource and also a kind of restraint. As land is equipped with
loading ability itself, the energy of land resources may be fully exploited and bring wealth to
human being when land is being used with harmonious manner (to keep harmonious between
exploitation and environment). Conversely, resources may be lost and bring huge loss to human
being. Therefore, to study scientifically the loading of land, to control and utilize scientifically the
land resources are the basic target and task of urban engineering geologic environment research.

6. Land is the object of urban construction. In principle, urban construction is a kind of variable
of systematic operation in urban system -——— a process of exploitation activities working on urban
engineering geologic environment. The quality of environment is some districts are poor and
environments are easily spoiled and sensitive to interferences. The intensity of exploitation
activities and superhigh density of exploitation induced the environmental energy lose balance and
environments are overloaded. Technical difficulties and huge amount of investment caused by
environment renovation and management --- a series of problems like these all require the
conclusion of analysis and assessment on urban engineering geologic environment to aim at the
control of land utilization, which is a high quality comprehensive features information, to make
the conclusion of environment analysis and assessment by coordinaling with urban engineering
geologic environment.

7. The analysis of environment is facing large amount of quantitative, quasi-quantitative,
qualitative data and the information of environmental quality required by urban construction
should be quantitative at the best. Therefore the work of calculation for environmental analysis is
very strenuous. How to develop information acquisition and the way to handle application of new
technology become the difficult point in urban engineering geologic environmental analysis which
must be solved with effort in long duration. To overcome this difficult point the application of
mathematical model, development of technique for data processing of computer, the use of
geographic information system (GIS) must be stressed. Successful examples in all aspects are
presented in this monograph.

Principle of analysis expounded in this monograph are briefly introduced as follows:

Urban engineering geoglogic environment, urban engineering geoglogic serial maps and
environmental analysis, these three topics are considered respectively as “environmental object”,
“information carrier” and “analyst subject”. Taking the thought of “analyst subject” for building
evaluation model as main process, theme of Urban engineering geoogic environment can be
grasped and selected, and all sapects of thematic Characteristics are analyzed and expressed. From
sequential dynamic and systematic principle of thematic characteristic, thematic features are
classified into features of the existing state, dynamic features, systematic characteristic,
classification features. From the principle of information processing of thematic features, thematic
features are classified into original features, analytic features and comprehensive features. The
process of building evaluation model by the thought of analyst subjext is considered as a result to
understand of fundament features thematic characteristic. In association with the requirements of
“information carrier’”” on division of work for information, all the classified information (geologic
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origin classification, properties, stability, suitability classification, quantity and quality
classification, spatial model classification) are classified according to fundamental information,
information of classified according to fundamental information, information of major features and
information of comprehensive features to express scientifically the quality information of
environmental spatial model. The engineering ability of land and land use are listed as particularly
important information in information of comprehensive features. The development of
mathematical model, the application of computers and geographic information system (GIS) are
all put in the information processing and expression by building evaluation model of thinking.
The relationship among the above mentioned environment object, subject and information carrier
and supports provided by various information processing and expression technique constitute the

entire flow chart of analytic principle.

13



i

Al

RERAXEGREPFLBE. BERSNHEZ -, AMARRKSASHBTS
THREREABE., ERBTNAXFES B RFRA R, —EERTHR. BRFEE
FHTREENER, EXMEARLTHAAN, RESTHRTEN R RELEE
FHEREHNE AR KRBT AZTH. WTHRIERZ BT E AIENE T4 LRI
S, MTUARTEHANRETERERE, RENEARFTRETE, W2 AXTRE
FFRTBELRARKEHFERERWARE KRB SN, FRATHEFER B TAY. 2
W, FEEFERTAR. ZEOLZERFREEY, THTENN - KAREHE.

X~ RE . SRR RRGEE, LR LKEFEEENEZR N
FHFENHEL., BAREKMENRRTAYNTHETFILF-RALHEYT “ITRBRES
ARE , FERTAXNSRUMBEE N EERERLZ R FAEN IR LAY R E
HHEHREZ AL 5%,

TRMAES 2 KEENE TR F TS0 0L BF BTN LLE 2
B, HRRNEL -Gl 2 ETmE NI RS A ENRESE, FTREAAR. #H
T EANEE LSBT ARERS, URAIHRAHSE. THEER, XLAEH
HRTARNAERBKE, BRARLEBRENE, TOMRTES X —RRBGART 2
HE, MY MHNEFEEHURE, EEALHART “HRKE” . RERERZFE
o, EPEEHHUTILE:

. IBRF - REMRTHEFEE LR TAF LA TH IR A TN EE
AKFME, LFRERBETRITRE DAL NEL, FIHEATERABISEAR
MAE, BMERFOEABFAZINAE, LBFIAMTHAX . ZRFABFNF
BR ;

2. MT AL S EARREF, BRFAEERNTHEZFEE. FRAEEERES, N
BYRTERBEERGHA. ATMBATANKEESERIBAXKEFTOMMWER. —
W FEREREL2EFHHERTHTE, FHEZAELR OB TRAERNTH, X— 5
WA T 5HF THEHFARBLAIAR,

3. BZEVHMEEAE., HEIEYFRENHAEEAYUAKI TELEUER
EXEI, AW, BEFEZ LRGN IFNATNER, BEEUGARRERNEN
Wi, XARK, AT REMNMA, LS T AR EFEINERS FiEN
K.

WA AR THAH#N IS AR ERERMEH Y ER, IFHELRRTPEH
G—BEFE., M- RAENRANGSESE. BEAFES T ERTARAE. EH
FFERGAE L, FEABAKT BIL G BRI — 4 KA R T H . ot
HAHMITHERR AR AN RGO DB TR ERTHIRL T ERT. REEU LR
FERHAEEHETRAGNES T, BXxMS T TRz EENE, FEENHHES AL

28



HEBLXREK, G5 TAHRERRARN TS EEEE.

WHERE AR TAHRA RSN REAR - T, A HEREZ RN, HTHZy
REBZFAHIF, EHNIAHERLARTE. AFAH. AELY.

AKX ER. TEHX TSN ERER, RTEE LK EAN A gk
RAREEFRETRAZNME LI, RAREZRZMTHFEF RN N E AXTAFHA
B, MH, KBk, ELREINTENANIRMETE RN E, —EAREHE N #
¥

AT ARIBHFEFEINHEAEAES LN LR, TEE, ks rTai
BRRARAFEARTRE, EAFAFEELEELN. —F 0, REEETAL. Bk, &
EEAREECLEARFEEELRAATAMRS L, 2ERHWT ITBRMFARIEN (4
ERF FRATML . B w) o mf i m (S EERF TRTEEH RAKH )
CEEWRAFEFAFEARRE F—FE, WAL BR. FEENESARKTREE
FHEEE L, ETHEALETEHEAATRERY b A8 T2 M0 E0EF IME B Fodk
HHAKFIFNEE, AHERRARGRA#FENXLFNEENAA. K THT IR
B PR AT A3 M B ORAT N e IR SR, ET, RAAR -4 B IERERRE,
iﬁ’?‘]ff’ FE IR EHA, KREPEAREN— fﬁlf?%?ﬁ‘ﬁﬁﬁfﬁf&éﬁ%%ﬁ

RESRE,

Fﬁ?ﬁﬁm B TR, (FENBA. BREEAR. RFEFERIMFE, UERRR
FEEEREH R LR AR E LA, RET CENRBRERERAH#Y. X —RF
B, EARFFENIHS, HRT IR IR TN R TR RN EAEY, #
BT 2A N XHF. AHERORT IRMFNEINEE, EREZ—RABA#TE
B b xR TR R SRR S A E R R

MBS EHH XA S ( UNESCO ) 1976 Faifihy « TA2MRE&EEEY (LUTH
. (#» ( Engineering Geological Maps-A guide to their Preparation ) A X%, KRBT 4
HAGETEN. CEEHAALHLGT, IRUFRENRBERKT, (HE)
NFFFR T ENAGEEHEA, FIRBRREENTEMFT IR N RER ELA
FE, MINRANLEEUREHNFHATURBEHIHARKT, T (EEY WEXF XK
¥ A2 3 8 BEAE 0 TR MR R A oL 9 Tk

W RS =T ERITEN. EREFHARANLEEAS FRENER, WMEREF A
WHE A S TR PG AE AEE N EREAE—RT HIRNX R4,
W UAFHERFRERBF AR EETE TRBARAXREE, oMLk —%
FIFTHAR., FEMFREEANEZ R AT IRMFOR PN NERE T &, X2 TE
WRIHEFXRENZEERZ—. RHEREERAER — B iR L& AR

KHuR, ReETHEANAENIRHF BN R, REARKHHARELRFT
B, EUEWAMT N E I B, 8 TR AR 0 TR MR & N % AT R o v Y IR
MEFEELN, KEFFERNAT IBRFRRONEEF AT LEES RN, TR&
BEXMTAHBATH, FTRNE, YT I TRMFT RS )35 08T R
BRMT TRMEFER, EXoMmER. NELRAXTE PAIRNRRAIA;
L ETEINEXEL I RFEARFPEFHA T LA I, IMRFHERE TR

29



FAMREN A NG, WEWEE —RIH. AR SANREHT, HELZHAKFS
BRAENEE, LRAEERTAL. 2. CELURDIRRGE S HT LB T TEK
WP BB, WAL AT ARG AN — AP A T %, FRERETRFX
st b TAR G R R T AR % 4 O X R AR A DL B,
O O R R R R AR B

EMES. FEIRSENhE, DEEAAENTE. mTREFRFTRENZH
MER R AW AR AKX AR RT SN LR, FRAMHEER, ERSH
3R o RIS T KR A SR B AR AR B L IRAR AR B B R

APUERE. FEREMEARAEHRFRL. EXRUBRGH LR, EXH
WMANBERBENTERS. FHEAR. BT A REIHSVEENREENZR, H#
FAEPRECHARRNAEIAB FERELRR, URRINEEF FRRBN T E
M. FEBPSRINEELRE —HT IR R EGFERT®, FNHEELES
E, UBFHAMEASEARAL, FERA wEFERRBANARBAAE FE
EREEHEE, B, HE_BREZHURANRABRRRZ. FAREERY THA
REsE ey THRTHE . &k, FEFETORAYRX, FHRNOED. BT, ¥
HERTHRDEH, ENTHEERNERUAEH. EVESLARATER TN X%,
REGERZEANENTFER.

LEABHRLEHF AR AL ARBER T LN ARy, AERE -
WEE, PRAAEHAY A AARARERARSS %, —FERRBAFZER,
AEHARHEES —. SR, BT -RAREHRRTE, RH5EEF KB TN 2L
MG HER TR HRAEARTHSS . IR F FH .

AHBETERHFRAFRECURELERLRERAANLH, FRERSF
HEATFE, RATABHNA LK. HARHIBR, AEARMLIERT, #) 84
B, EREREAREOELLFEIALE, DORME THRFRLARTHST.

B R A HRKRAT %@T*@Eﬁlﬂ&%&%ﬁzﬂﬁﬁ&&%i%ﬁﬁ
B, BT, BEHARRS, BT ERYE. AERHLLETHTOHSRERD
W4 hthe. BREKEZE, B55TRNTERSE XHFD &mm%ﬁﬁlﬁﬁﬁﬁﬂ
B —HRTRMEHME.

Fg AgE Y

30



