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■?H3 GROWTH (F IHK INSTITUTE CF HYDRO-GEOLOGT AND 

EbJGINEERING-GSi^OOI S1NCC THE BsTABLISFMMT 

OF TEE GOUKTEI 

~CoraEunißt China™ 

/FollcsiUg is the translation of an article by Chang Keng- 
shsng in Shui-wen Tl-chih Jto^chNBng Ti^ehih (Hydro-geology, 
Eh^LneeriBg-geolo^T, "Hor 10s"lF Octobce 1959, page«« 7-S*/ 

The study of lifdro-geoloay and engineerlag-geology, regarded as 
an important component of geological work, can bs■said to bö a blank 
spot during tha early period of liberation. The Kuomintang reactionary 
regime Left behind for Mm China merely a fss technicians,,  an excmä- 
ingly small number of darer-sites and soms data on the survey of -iadar- 
grovrnd iisatei» in a few scattered cities. It i,-,- needlsss to say that any 
scientific research work relativ® to this &tudy ^a« left behind. 

After liberation^ our country fs national economic construction 
shewed leaping progress under the correct leadership of the party and 
Chairman Mao and work in hydro-gsologr art« enginasring-geolo^ <nm 
speedily devalooad la line with the nssds of construction. It was also 
gradually absorbed into state plans» In the fi*ld of hydro«geology, the 
work progressed fros; the invasttgatiort of ondor,reonnd Tsator resources 
in a few localities to the research on the E:«lti-purpos« utilisation of 
rational underground and surface miter resource»; in the field of en- 
gineering- geology, the -work proerssaed. from surveys conducted on ths 
engiaeering-geoiogioal conditions for ä certain factory foundation and 
a certain dam to the comprehensive engineerinrj-goological surveys of 
areas with varying degrees of complexity in geological conditions, 
large river-valley programs and giant -water conservancy and elsctric 
powsr centers  (such as"the langtze and Yellow Riv«rs Valley projectsj 
and the survey isork at the San-man Gorge, the Xangta« River Gorges, th« 
Hsin-an River and Tan Riror water contarvancy hubs)* 

Following ths all-out development of hydro-gsological and en~ 
gineering-geological exactly -work, rich data and «xperiences -were accu- 
mulated. "This created favorable conditions for scientific research in 



hydro-geology and engineering-geology and promoted the rapid develop- 
ment of research in these two fields to meet the objective needs of 
national economy» 

In 1$5h3  work was started in the hydro-geology and engineering-- 
geology bureau of the minis try of geology to set up a research organi- 
sation in hydro-gsclogy and engineering-geology. Besides cooperating 
with tha Peking University in malcing a study of the engineering-gaolog- 
ical conditions of pcrphyrie rock at tha dam-site for the Ch'u-shah- 
tien reservoir on the tributary of the Huai River, the research organ- 
isation also assisted in ths engineering-geological survey of tha Hain- 
an River and the San-mem'Gorge Dam on ths Yellow Rivsr» 

In 1955', ths party central committee formulated a 12-year plan 
for scientific research (1956-196?) and it enabled all the science and 
technology of our country to achiev« leaping progress. Scientific re- 
search -r-oTk  in hydro-geology and engine «ring-geology, as in other sci- 
ences, moved forward a giant step under the leadership of the party. 
On the basis of research work in hydro-geology and engineering-geology 
being the practical .'and final objective and meaning, all the special- 
ised studies vsare separately generalised into two great central prob- 
lems; namelyj, the study of the formation, movement,. system of movement 
and quality of the underground water in China and the study of the en- 
ginearing-geological problems of the major engineering and construction 
areas of China. This embraced the various kinds of hydro-geological 
problems and the various kinds of special engineering-geological prob- 
lems requiring research and solutions which are closely related to pro- 
duction within the 12-year period* In order to adapt itself to the ob- 
jective situation of the great development of science and. technology 
and to insure the implementation and completion of the science program» 
ths ministry of geology set up, in 1956* on the foundations of its or- 
iginal research laboratory, an institute of hydro-geology and engineer- 
ing-geology. During the early stages of its establishment, several 
specialized research groups such as the research group on hydro«geolo- 
gy in the arid areas of China, the research group on loess in China., 
ths research group on karsts, the research group on geology for water 
conservancy projects, and the water and soil analysis laboratory were 
directed to assume some of the production assignments as well as the 
completion of related specialised research vsork» For1 example, the karst 
research group was responsible for the completion of geological survey 
and layout work of the San-men Gorge area and production -work in solv- 
ing the problem of translation at the ait« of the Kuan-t'ing Dam, 

In early 195?» due to work requirements», some of the specialized 
research groups such as ths hydro-geological map layout and research 
group and the underground railway research group were gradually added» 
A considerable amount of new instruments ware added to ths facilities 
of the laboratories and there was a great deal of improvement in labor- 
atory methods. Particularly, a further clarification of the direction 
of development and ths nature of the laboratories was achieved. For in- 
stance, the water qualitative analysis laboratory changed from its form- 



erly pure conductiro of amlysts- of th« chemical composition of -ir-nosr- 
^ernd -watar to ths anBlje.tB sol research,  in roary aspects, of the phy~ 
steal characteristics and. ebsaaies.X composition of undergromd watsr 
r,«^ iv;® «is-:v'&s-rjvw~-i:-etoTr.:/iosl  r.>henoij?.e!fi& related to underground, water 
(f-h*. fif'i-T^^ of corrosion of liiceatoa-e type rock,5, and &s a rasiuip, toot: 
o et er: forward in the direction of ir.iui..ti~p<urposs research on undargrourd 
tv-.t-sT1-'   tfif? soil analysis laboratory also changsd from pure soil study 
to ths aralyiieal research of ths physical objectives of the various 
typ&t  of Kail and its significance ir soil study and also grad'ually 
moved orio tha path of soil r-essareiu 

During the I9£?~1$#S period,, mis to ibo development of bydr-geol- 
o^> and engin@«ring~geologp and the urgent reads of productica, ths 
inttitute added research groups on hyoro-geology of ere deposits and 
on mineral ^atar to carry Cat"separate investigations and hydro-geolog- 
ical research on ors deposits in the northern and southwestern areas 
of our country arid OR the mineral, water in tha vicinity of  Peking* Si-» 
svuliaaeously «T an office of' scientific intelligence was established to 
begin scientific intelligence work in hydre-gaologp and engineering- 
geology,. 

M.neissa fifty-aifiht «as th$ year of  lbs groat leap forward in 
agricultural production and in tha various aspects in our country j 
brilliant victories were achieve! on all the v«.oioi;.8 fronts. Ix; order 
to 2ieet4 -within & short period, in« «aw demands put forth by ths great 
I030 forward in industry and agriculture for hydra-geological and er» 
gioesring--geological research rorkj the Instituts addad reses.roii groups 
on hydro-chemistry^ radio-acitv« hydro-geojoyr, underground, voter ^ 
kinetics,,  study of urdsrgro'ünd v?at«r movemert and or tacnnit^i „stools 
as well as othar specialized research groy.p"     'ihe^s nt^Xy-estsbliahed 
spscialiaed. research groups rot only filled 1.;. curtain blank spots io 
our country's hydro-»geologioal aul enipineeriop-yrrflogioai stoolr^ oo;t 
also enabled these studies to advance on the path of relatively better 
progress,, 

fipscialised r-ssearoh ?jork ras gradually deraloped^, for drring 
1955., the ii=a,p>r specialised study «as nisreiy ree^srch conducted on ins 
porphyry of Cb,u~sbar>.~ti<sn IK Hoam.  In Üroo* ths nmber of speel&liEsd 
rsssarco öubjeets was graaily looososed* Among tho laajor subjects wer© 
ths research "of hydro-geelopiool conditions In ths Ho-hsi drought area 
in' BorifesBt Ghim, the ocinpilrrh on of a 2 s3.000,000 seals hydro»geo- 
logical oar of Cbiriiy research on iridergromsd rater in the. Peking m-oni- 
oloality  (to HP.tch tha Peking -Underground Railway project), hyct-o-gao- 
lopi"al research on the Ko-shsrg-tai Coalfield in »forth-China, and re- 
search or hydro-chemistry sod tmderpronnd üistgr kinstics of the Eaan- . 
t!irg Rsserroir* In our country}  r®3«arch on tha hydro-geological con- 
ditioos  to r;?rorght areas is of utmost issportence, for'it points ths -«fay 
to the solrtict^ 'of the problem of wate:.-' reserves nmäm by agriculture, 
inofdripalitiss nrA ind-üstr.ioR in &z brought &ve&e and it is of great 
■scientific theoretical significance» Ccaprehersive ressarcb on the 
piBig-tury loese in Hortlrssst China s re;;;iAroh on th« limestone karets in 



ths arsa of the 'langte® River der gee,, i»-ngf..na«ring»g«olegicf;I problem« 
of the Peking Uhdergrotiad Bailway and supplementary pro&pscting and 
research on the problem of seepage at the Kuen~t !ing Reservoir ^s-r* 
conducted to, ins fielet of angiaaaringj-geology» All these ar« related 

■to th# characteristic geological problems of China and are work of ex- 
tx'&rmlj gresi importance to ths engineering construction designs and 
plane in the loess and karst areas« 

In addition, considerable specialised research was conducted in 
the aspect of practical method® such as ths gathering of infonaation 
on methods for analyzing a grain of loess,, plastic sxp®r;bnsntation, 
experimental mathods on the degree of the relative solubility of lime- 
stone, methods for det&nnining certain ion» in the qualitative analysis 
of water, stc. 

Following the rapid development of workA a considerable number' 
of new items wsr® added to research work in 195?« Amoag those of major 
importance ■were« ths problem of karat 'between tho Yangtze and Ch'ing 
Rivers, research on engisiesrüig-geologieal conditions of the various 
types of dam-sites in China,, ras «arch on the liiasstoms karsis of ths 
Chia-ling River at Chungking, and research on the mineral-spring waters 
of Hsiao-t'ang-shan in the vicinity of Peking« In the aspect of map- 
making, the. compilation, of a ls*>GO,000 scale hydro-geological map of 
Chin» was started. 

A great laap forward, condition appeared in specialised research 
vfork in 1?5'3; besides ths specialised projects previously conducted, 
Kore new subjects of research and the research of nm studies were car- 
risd out» These were* the hydro-gaclagical res «arch in th« Irsasr Mongo- 
lian region., compilation of a 1*4,000,000 seal© sonal map of under- 
ground -«fater in China, hydro-geological research en ore deposits in th* 
coastal region of Horthtast China, research on alnera! spring «at»r in 
Inner Mongolia and Hope!, research on bydro-ehai&cal methods for da~ 
tacting ores in the Nan-ling region of Kwangfrung, research and th« ga- 
thering of infonratiott on methods concerning radio-active hydro»-geolo- 
gy in a certain locality j, research on. the jaov&ment of underground wa- 
ter in such localities as Inner Mongolia, Honaa and Peking, the gather- 
iag of ir£oraation. on the question of ■underground •water balance, th® 
setting-up of researoh on underground water kinetics and th© establissh- 
mxA of a laboratory. At th« ss&jae tir^, worh M-hn conducted Sn th« field 
of engiasering^geologjr on tha surly of the properties of loss« at tha 
San-men Gorgo Reservoir and the study of the problem of rs-buildiag 
reservoir banks, work on the T!ao Hirer diversion and vsater conservan- 
cy projsct in Kansu, research on the engiMoringr.göülGgio&l conditions 
at two comparative dam sites at tha Ysngtaa River Gorges, and research 
on the tundra in th® Amur Rivar valley and E ora«a other problems on sn« 
ginsering^gaoiogy» 

In vigorously conducting- technical revolution all the coairad*» 
in the institute join«d in the msvmatx'ü for a gigantic revolution in. 
technology with a high degraa of  enthusiasm and fully displayed tho 
spirit of daring to think and to do. For instanceÄ the technical a®~ 
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oraahod-   tostfcd 2nd improved nore than a dossn in.rr.r-un.ent3 
used in hpdrJ-geologlcol field work ^na instruments and tools used in 
ldfcor.rd.orv work In enpb..neering~geology >  such as  an  electrical *vafer~ 
]"?veh  rotcr* an electrical nator-äenp-rature act er, an electrical In- 
strurordTfor onseking the degree of isiinerallaaticn of underground Tin- 
ier,  si. irstranont for extracting soil in its original state3 a^ hydro- 
electric corn,.;arator and many other instruments* iany improvements and 
:-.ov.' inventions in ihn id.-.»let ot ...Laooratory -/»->': ri.ifisr.T o appaaroo ax 

'.id!-.- 1 P;oratoibeo    sunn a;-  the design of a three-flay instrument 1 or 
checking coear and discharge pressure  in soil research« thus  breaking 
•iown '■'; --::>;   i, ■-!•'■-1.   H   üirflSS   f'VOÖ   o» ,r£  mietramant  can only be used for a 

irrs ot  laboratory test  (s'.iear or blsjcharge pressure;. 

+-he 
he 

develoniua. ids canabhlities  of  existing nnilpmoni.  In üs i1«-- of 

fiu.,14 + t.i.;.ts pmlvsis of nafer.  trial-production was  carried out on t 
Forward leap KoV One aud ho«  ituo qualitative ^aicr r.nalysers and the 
linrl iftten,s:btv  in the analysers was  improved» 

In 1<#?.  in response to the call of tho party T,O st.rivo tor^a 
still ru-atar'Ioap forward in hpdro-o:oolo;y mdl and  engineering-geolog- 

on tns cojupj.e'cion 01 ical research,  besides  con.,:i.nuea aor><  r 
cver'-opin- research work during the- fiscal y^.ar,  research nas ajsso 
inithrUd on the hydro--g«olciical conditions cf ore deposits  in Ihe 
F.a] j 'takes  of  Tt-irndiai and bcrtbern Tibet,  th« diiiuuion of too hydro- 
'".o--.-."^^-!  f.-.m?B and for-jns  of ore deposits in ^hina, research on loess 
ir" ro-ttorn.'ihensi"," research on tho karats of lootVivJosf China, research 
on "the tvesp  of foundations  of high-water levees in ühlna,  coir.pUatiion 
of a IJC/OOO.CCO scale nap of artesian vteter zones  in China,  etc, By 
tha  oraTo!  Juljy   areai successes had been achieved in this work« 

Giros the outaoiisnnont of the country, considerable results 
hpy* ^n'^coievcyj in hydro~peol.oai.cal and engiriearing«-aeolcgicai re- 
search uork within a few fb-crt years. The scientific level of rosearcn 
-.\'"rk bag also been raised considerably, dor example, research on tne 
n^oro-oftol-urrcal conditions  of the drought areas in the Northwest,  as 
a'result of V/ntehatic analytical research conducted along the.hansu 
"orr-i -:;oi" ih'>r the oa,= t  several voars,   presented a clear anderstaxvding 
oTt^rostemö of'distribution",, toraation and ^o-usir.ent of underground 
.^qt^/.,dd> +j,e v;ater oroblem of'industry and agyicttlturss in this area 
haß"been"solved,  aith respect to the research of hydro-geological con- 
ditions in Central Inner k-ongolia,  it has been clearly determined that 
.ip.j.-.v^.ffoiir/' ■'*!?t<*r '-oasts  oxf'tmsively in the pastoral area, that the 
-ro'ain^d «ater iö"raain2y buried in the strste of' toe tertiary period 
and that the t,pvin hydrous  strata is in the central and lower oligocsna 
eoocn,  thereby pointing one too oh.reoi.Lon ^.or &o.i-v o,.u, u;^ i-u^i,,, ex 
•;il.-,r"r«3^!n'cas  of the unater-lacking arast.lands ,l!  this is of  gyeat 
R7-nific-n.o3 to the suop?v of o'ator -in"the- pastoral area.  The divisions 
üAh* hvdro-i'.eological t^poa and forac  of ore Ueposits is  of  3rs.1t 
"■! 'ni-acanoe in directing the future selncthon of hydrc-geoiog,.cal 
'•a-^srecti«r nethods  for ore deposits  in the field and the arrangement 
ofVr-rk afe-.-vijßnts. It also lays s foundation for the further develop- 



msnt of hydro-geological research work OK car country's individual are 
deposits. The map of China's underground watsr varies  (I» 1;,000,000 
scale) was compiled on the basis of tha research conduct ©d on th© large 
volumes of hydro-geological data gathered in production work during th«s 
past saver&I years and after scientific analysis and consolidation«, It 
is one of the" component maps on our country's natural regions and is of 
groat significance to our country's economic construction plan. 

For instance, the specialiaod work on loess research in China in 
the fa-.* rscsnt years, with the loess in tha eastern part of Kansu as an 
examplej, carried out comprehensive research of the geological charact- 
eristics and the engineering-geological nature of loess, This enabled 
work methods in loess rsssarch to gradually become systematise^ and 
ranch data and opinions regarding the causes, formation and the ©nginser- 
ing-geologic&l nature of our country's loss« «as presented. 

Tm specialised work on the research of water conservation en~ 
gineering-geology, in the course of solving the geological problems of  . 
the unprsoedentedly large-seal® hydroelectric power construction work 
— the langte© River Gorges hydroelectric power station — is of daci- 
sive importance to the selection of the sits for the langte« River Gor- 
ges dar/through, research on tha gaology of tha area,  on the properties, 
pbysiognong?- and the geological structure of tha crystalline rock of the 
Huang-ling anticline, the rule of distribution of tha  (weathered shall?) 
of crystalline rook in the area of the San-tou-p'ing dam, the enginsar- 
ing-gaclcgic&l conditions of this river valley, the rules of development 
and geological structure of karsts in tha area of the ftan-chin-kuan dam 
and research on such aspects as basal pits and the «ffusion volume of 
water in tunnels• 

The dsvolcpnsent and achisvaments in scientific research in ir/~ 
dro« geology and engineering-geology, like production work, is insep^ra- 
bis frost, the enthusiastic and selfless assistance given by the üovlet 
experts. During the early period of the eethhlwabjiiant of the inctitut«, 
regardless of whether it b« tha formulation o.f  plans for research, or- 
ganization, or the direction of dsvelcpaent,  guidance and assistance 
was received from the hydro-geological and mginasring--geological ex- 
perts of our ministry» In the past two yoars, in the agresmani signed 
between the Chines® and Soviet governments on Sino-Soviet cooperation 
and Soviet assistance in carrying out important scientific and techno- 
logical research projects in China, there wars two projects which dsalt 
with hydro-geological and anginssring-gaological properties of China's 
loess and the other was the ras«arch on the hydro-geological conditions 
in tha drought areas of China«, This will opesn up a broader path for re- 
search work in hydro-geology and engineering-geology, and will en&bl« 
our country's hydro-geological and engineering-geological research work 
to become more closely related with scientific work in this field by 
the great Soviet Union» Thus, it has a roors profound significance to ths 
development of this science in our emurbry» 

In lina with the currant situation of a still greater lsap for- 
ward in our country's industry and agricult\ir« and besides the continu- 



ation of the vscrk ef completing eras* of th» «xtrsw*.^3.n;jK'V^;i      _ 
ializad research projecta, th« institute at tyroro-geoJ-og?- ano. s:^--^-'* 
ing-peologv shall develop soni* of the Important taecnas ar^ probxesis 
of ow country** hydro-geologists and engirt? ng-;ßoiogist,. t..-.u BB 
«i*» tbwry of th» formation cf uasiergrcnind m«r, particularly %t* 
^n,e*in **t<r qva'.itT in drought ant sarai-arirt arsas^ tha probies of 
^th^,,^ wat-w V-«i«a: th« theory of the rule cf lament of isid«r~ 
;;ro^d -water s th« problea of eubierraaeaii flew^ th« problem of aesp- 
str"+'  -md^^otmrt *'«*«'! th« utilization of minsrat water ana under™ 
p-'cnnH t.h*w£l car»citi»s? th« problem at ore identification detected 
o^,,,* h^jro-chwiiistrvj the problem of radio-aotive hydro-gTOlosrj nhft 
^vi^ r.f underground water Idnatics; lydro-geolugical inapectxw ^ 
;^bö<*: f-i'< +>•<* gathering of technical information (such as physical. 
-roT3^n*t*nd* sad the us a of radio-active isotcps») and tM r«a«ireu 
OP n^w instraawti« a^ «joljajeat u»«<* ia iydro-geological uweatiga- 
MV-»* the prob3«w of regional emgüieerine-geoloeyj th« problem at gso~ 
logical theories am the "engiBS«ring~ geological problems in the con- 
struction of water consanr&ncy projscts» 

If  cp« be nrotf eteci th&t und*.? the leadership of ths jjarty and 
m,d„r +,.,;, ;uicisnc« of th» aims  of "«ploying th« task to Uat the *ay_ 
*rti. «jr^Yv»; » VVIPP «qual Btr«us to th® apex and tha hsse> snü "walk- 
1-^- o^' t*o '-pa',"" scientific research work in h^Sro-gaology ana engin- 
elrin^geolo^ shall ris* to a hi^har lov«l and achiava mere brilliant 
achievements''in. theory as wall as practical staaning» 

ffi 

n ^T{, *»SND- 10.3IU 


