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The ap pli ca tion of en gi neer ing ge ol ogy to dam

con struc tion or what ex pe ri ence has taught us.

Otto Horský and Pavel Bláha

The book con sists of 296 pages of text, sup ple -

mented by 225 fig ures and pho tos and 30 ta bles. The

con tent of the book, along with the in tro duc tion and con -

clu sion, con tains nine tech ni cal chap ters. The book also 

in cludes a list of lo ca tions in ves ti gated, with names of

rivers, coun tries, and even their geo graph ical co or di nates, a list of ref -

er ences, both printed and web-based, as well as ab bre vi a tions used.

Chap ter 2 – Ba sic Cri te ria of Dam De sign dis cusses site se lec tion

based on the geo log i cal fac tors (these nat u rally tak ing the larg est share),

the mor pho log i cal ones, and the ef fect of cli ma tic con di tions, seis mic ity

and con struc tion ma te ri als the site se lec tion. The chap ter fin ishes with

dis cus sion on how the eco log i cal fac tors af fect the con struc tion of res er -

voirs and a de scrip tion of En vi ron men tal Im pact As sess ment (EIA).

Chap ter 3 – Meth ods Used to Carry out an En gi neer ing Geo log i cal

Sur vey is de voted to the tasks and rules of an en gi neer ing geo log i cal

sur vey. The chap ter serves as a guide to gain ing ba sic knowl edge the

role of an en gi neer ing geo log i cal sur vey and the lo gis ti cal pro ce dures

used in such a sur vey.  Il lus trated ta bles are help ful, giv ing an over view. 

The ba sic strat egy of an en gi neer ing geo log i cal sur vey is also set out.

Chap ter 4 – En gi neer ing Geo log i cal (EG) Map ping – this sec tion

deals mainly with the def i ni tion of tasks of en gi neer ing geo log i cal map -

ping, rather than with the com pi la tion and pre sen ta tion of en gi neer ing

geo log i cal maps.  Gen er ous space is re served for out lin ing the work

flow path in the com pi la tion of EG maps. This part is writ ten clearly and

may serve as suit able guid ance be gin ners in this area.

Chap ter 5 – Hydrogeological Sur vey. As in the pre vi ous chap ter,

this sec tion is di vided into pre lim i nary and de tailed sur vey. Greater

space is ob vi ously re served for dis cus sion of a de tailed sur vey; nev er -

the less, the gen eral pro ce dures cri te ria and nec es sary in for ma tion for a 

pre lim i nary sur vey are also treated in depth. This type of sur vey is in dis -

pens able in the pro cess of dam con struc tion and un der rat ing such a

sur vey may cause a se ri ous dam fail ure, as cor rectly noted by the au -

thors. A good num ber of fig ures serves helps give guid ance for the ef -

fec tive com ple tion of such sur veys.

Chap ter 6 – Geo phys i cal Sur veys. Be cause a geo phys i cal sur vey

uti lizes a broad spec trum of phys i cal meth ods in dif fer ent com bi na tions

dur ing the en tire course of en gi neer ing geo log i cal work, this chap ter is

rea son ably ex ten sive. At the be gin ning of this chap ter we note that Ta -

ble 6.2.1 on page 119 is valu able as an ini tial over view of the use of

geo phys i cal meth ods – which meth ods, and at which stage of a sur vey,

are suit able for which use, and the reader is given a rat ing of their ap pli -

ca bil ity. Sim i larly, rec om men da tions re gard ing av er age spac ing and

depth of ex plo ra tion work ings for var i ous cat e go ries of en gi neer ing

geo log i cal meth od ol o gies are use ful.  Be sides the tra di tional use of

geo phys i cal meth ods for ground con di tions, there is also an em pha sis

on check ing con crete struc tures that form part of a dam wall and an cil -

lary fa cil i ties.

Chap ter 7 – Di rect Sur vey Work deals with drill ing sur veys, min ing

and strip ping works, es pe cially the ex ca va tion of pits and trenches for

the pur poses of as sess ing the thick ness and char ac ter of the su per fi cial 

sed i ments (cover) and the char ac ter of the pre-Qua ter nary base ment.

All these ac tiv i ties are de scribed in de tail and it is em pha sized that they

must pro vide re li able data to guide proper de ci sions for dam con struc -

tion. Ref er ence to the Jap a nese stan dard pro vid ing a prac ti cal def i ni -

tion of the dam site se lec tion is syn op tic and use ful. A re mark able

amount of space is de voted to the Com pre hen sive Doc u men ta tion of

Ex plor atory Work ings, which is jus ti fied by the fact that at this stage the

ba sic data is of ut most im por tance for the proper op er a tion of a dam.

Chap ter 8 – Geotechnical Sur veys be gins with gen eral rules cov er -

ing the sur veys prior to the be gin ning of con struc tion, deal ing with

geodynamic phe nom ena that might be gen er ated dur ing dam con struc -

tion and af ter fill ing of a res er voir. The de scrip tive Ta ble 8.1.1

exhaustively re ports which ac tiv ity is ap pro pri ate for which tasks at the

in di vid ual stages of in ves ti ga tion. The next sec tion is de voted to the

rock en vi ron ment as a de ter min ing fac tor in dam de sign, where the au -

thors have syn the sized their rich ex pe ri ence. In the fol low ing text –

subchapter 8.3 – are in tro duced all the meth ods that can be used to

min i mize prob lems dur ing dam con struc tion and to ob tain rep re sen ta -

tive pa ram e ters of strength/strain and per me abil ity. The next

subchapter 8.4 deals with cor re la tions be tween the pa ram e ters ob -

tained. The chap ter is con cluded by subchapter 8.5, of fer ing ex am ples

of these meth ods in prac tice.

Chap ter 9 – En gi neer ing Geo log i cal Sur vey of the Res er voir Ar eas.  

Al most the whole chap ter is fo cused on dy namic fea tures of a res er -

voirs banks and slopes as they ad just to new con di tions – mostly neg a -

tively, gen er at ing slides, slumps, abra sion and ero sion. How ever, no at -

ten tion is given to per me abil ity pa ram e ters for res er voirs sit u ated within

karst ar eas. There are a num ber of dams in the world sit u ated in such

ar eas and a con sid er able num ber of new ones have been pro posed.

This chap ter of fers also so lu tions of res er voir bank sta bi li za tion and fur -

ther re me dial pro ce dures which can be ap plied to im prove the en vi ron -

ment of hy dro-en gi neer ing works. 

As a whole, this book is well-struc tured, and pro vides syn op tic in -

for ma tion about the en gi neer ing geo log i cal chal lenges con nected with

dam con struc tion. Per haps the book should con tain also a sep a rate

chap ter/subchapter (Les sons from our mis takes) deal ing with ca tas tro -

phes re lated to dam con struc tions. There is also a lack of in for ma tion

con cern ing dam di sas ters clearly con nected with ig no rance or an un -

der es ti mate of geo log i cal con di tions (San Fran cis, South Fork, Baldwin

Hills, Teton), where hy drau lic pip ing played de ci sive role.

There are some mi nor er rors. Fig ures are in some cases too small,

at the ex pense of clar ity, some are miss ing a leg end, while many are not 

re ferred to.

For us, as the Slo vaks and neigh bours, it is dis ap point ing that the

in for ma tion on the most im por tant Slo vak dams (Gabcíkovo – the

run-of-the-river hy dro power plant on the Dan ube River and the

pumped-stor age power plant Cierny Váh, both with in stalled power ca -

pac i ties above 700 MW), is lack ing. Sim i larly, a de scrip tion of the

world’s larg est hydropower plant (The Three Gorges dam on the

Yangtse River in China) would have been worth while.

How ever, this book is a use ful step for ward and we have to ex press

our ad mi ra tion to the au thors, in clud ing con tri bu tors, re view ers and

sup port ers that they had the cour age to tackle a com plex prob lem, thus

leav ing a sig nif i cant foot-print within the sphere of ap plied ge ol ogy,

which is in need of books like this one, di rectly con nected as it is with the 

prac ti cal and ur gent needs of our so ci ety.

This book was pub lished by REPRONIS Ostrava, Czech Re pub lic,

in 2011.
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