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Section A: 20 multiple choice questions

1

Igneous rocks can form eitherwithinthe earth’s crust or on the surface of the earth
a) True
b) False

What happens when the confining stress on a rock is greaterthan the unconfined compressive

stress (UCS)?

a) Nothing

b) There will be brittle, catastrophicfailure

¢) Under these circumstances, ductile failurestarts

d) Allofthe above

Which statementis true?

a) The presence of waterand anyincreased pore pressure significantlyreduce rock stren gth

b) Pore pressure actsin oppositionto confining stress

c) Saturationslightly reducesthe internalangle of friction and greatly reduces apparent
cohesion

d) Alloftheabove

Plasticity and properties of clay soils depend on the amount and type of clay minerals

a) True

b) False

Igneous rocks do not make good foundation rocks because they easily undergo dissolution

a) True

b) False

Which statementis correct?

a) Inanormalfault,compressivestressesresultin the hangingwallside moving upwards

b) Inareverse fault, compressivestresses resultin the hangingwall side moving downwards

¢) Inanormalfault, tensional stresses resultinthe hangingwall side moving upwards

d) Inanormalfault,tensional stressesresultinthe hangingwall side moving downwards

Compressional stressesinrocks result in

a) Lengtheningstrain
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b) Tensilefailure

c) Normalfaults

d) Shorteningstrain

Which statementis not correct?

a) Jointsare fracturesin metamorphicrocks

b) Fracturesare foundinsedimentaryrocks

c) Faultsare fracturesinsoftrocks

d) Alloftheabove

Which of the following are all geological structures?

a) Joints, foliation, dome, bedding

b) Crack, joint, fault, foliation

c) Foliation, sedimentation, joint, bedding

d) Noneoftheabove

Olivines and Pyroxenes are

a) Plagioclase minerals

b) Felspathicminerals

c) Felsicminerals

d) Mafic minerals

What are cleavage planes?

a) Surfacesalongwhichthere are no bonds of attraction

b) Planesof symmetryin mineral’s crystal structure

c) Facesinamineral with weakerbonds of attraction along which minerals break
d) Alloftheabove

Why would quartzite make a better construction material than schist?

a) Because quartziteisa metamorphicrock

b) Becauseschistisasedimentaryrock

c) Because Quartzite istougherthan schist

d) Alloftheabove

In which soils would you expect to have subsidence on road surfaces with time?
a) Expansivesoils

b) Cohesionlesssoils

c) Shrinkingsoils

d) Cohesive soils

Which statementis correct?

a) A structural domeisanticlinal in nature with olderrocksinthe middle

b) A structural valleyissynclinalin nature with youngerrocksinthe middle
c) Astructural domeisanticlinal with youngerrocks on the outside/margins
d) Allofthe above

Which statementis true?

a) Llayeringisasecondarystructureinigneousrocks

b) Minerals of the same chemical composition will always have the same colour
c) Foliationisaprimarystructure in metamorphicrocks
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d) Noneoftheabove

Which statementis correct?

a) Sand hassome induced cohesion whenitis slightly moist

b) Uncemented gravelsare cohesionless soils

c) Claysare cohesive soils because of the strong forces of attraction between soil particles
d) Alloftheabove

A soil’s bearing capacity

a) lIshigherintransportedsoils

b) Islowerinlessporousrocks

c) Ishigherinsaturatedsoils

d) Ishigherindense soils

Which of the following rocks are examples of sedimentary rocks?

a) Sandstone, Siltstone, Conglomerate, dolomite

b) Sandstone, Mudstone, Siltstone, Conglomerate

c) Limestone, Dolomite, granite, sandstone

d) Schist,sandstone, limestone, mudstone

Which of the followingistrue?

a) Jointsare fracture that are filled with recrystalised minerals

b) Undulationsorbendsinrocks are called faults

c) Foldinghappenswhen brittle rocks are exposed to compressive stresses
d) Infaulting, one block of rock movesrelative tothe other

Piled foundations are desirable

a) Whensedimentcoveristhick

b) For masonry 3 structures when sub-surface soils and rock are strongly weathered
c) When proposingto construct single story residential houses

d) Whenbuildinginamountainousregion

Section B: Two Questions. Attempt both

Question 2 (20 marks)

a)

(i) Weathering of soilsand rocksis undesirablein structural engineering. What is weathering,
and up towhat depth inthe subsurface would you expect engineering materials to be

WEATNEIEA ...ttt ettt er e e e s se e aee e srttessen sevebeeesrnnessneesnnneesenennes (3 NATKS)
(ii) Listand explain any three types of weathering thatare there.........cocoeeeeecreercnennene. (3 marks)
(iii) What factors promote/influence the depth of weathering?..........ccccceeeeeeeevvvvnenn... (2marks)

(iv) Whatis an “Engineering soil” and what would its rippability be expected to be?..... (3marks)



(v) Why isit important to consider how weathering can affect structural engineeringworksina

BIVEN ENVITONMENT?. ..ottt et eeette e e e e se e e state e e sreseesessstaaeesrssaeessessnesessrenneennnness (3 NATKS)
(i) Erosionis undesirablein coastal engineering. Whatis the dominant mechanism thatdrives

coastal erosion and depPoSitioN?.........ucieeeveriiiiee e e e srn e e sreae e eeees (2 MATKS)
(ii)) What are some dangers of buildingon a coastal cliff?.........cccceeeeviieeeeeiciieeeeeeieeee e, (2marks)
(iii) How can the safety of an oceaniccoastbe enhanced?..........c.ccoeevveivevveceevvieeeeeeenn. (2 marks)

Question 3 (20 marks)

a) (i) Differentrocks have different strength parameters. What does the strength of any intact rock
AEPENA ON?......oeeeceiee ettt ettt e et e sre e e sr e stae e e srsbe e e sresensnessraneesnasseesnannennees (2 MATKS)
(ii) Whatinfluences the strength of rock Masses?......ccceevvviiviiiieemeeeciiccieeeseesevesee e s (2Marks)
(iii) What two components enhance the shear strength of soils/rocks? Explain how they do
SO iuteteuttetetete et et et e be bt b et et et et et et et e Rt b b e b e st b ek eAe st et eAe st et eAeas bt ebeas st ebeReat b eteas et s et eaen sheneante e es (2 marks)
(iv) Asa projectengineer, how can youimprove the ground conditions of asite before putting
UP YOUTrfOUNALION?....uuiiiiiiee ettt ere e s e e e e srs e e e eresse e e s sreneesnnnneees (2 MATKS)
(v) What are some dangers of putting deep piled foundationsinalimestone?®.............. (2marks)
b) Followingtestsonan engineeringsoil, the following geotechnical factors are provided:
Shearstress | 20 35 50 65 80 95
T (KPa)
Normal 30 70 110 150 190 230
stress (KPa)
(i) Calculate/find the cohesion (c’) of thissoil, if ithasany........eeeeeeereeeeeeeeerenenes ( 5 marks)
(i) Calculate the internal angle of friction (¢) for thissoil, ifithasany.........cccccnnnnnen. (5 marks)




