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According to C.Y Wang er al (2006), fte numeric-al simulation is another way to assist

enginoers to understand the nonlinear dFramic failure behavior of strucfure under lhe
earthquake excitation. lage ddonnatior! progressive failure and collapse are the nlost
critical deforrnation stales canrsing structure damage ard lhe thrgtening to lives.

(a) Discrss five (5) efrects ofexplosion on structue ofbuilding.

(10 malks)

(b) Explain the nature of explosions and the mechanism of blasr \raves in fiee air with
aid of sketch.

(10 mark)

The method of strengthening concrete structures widr fiber reinforced polymer (FRP)

composites has existed for over a decade.

(a) Discu$ atitc (3) diffeft t g?es of FRP available in lhe market.

(9 marks)

(b) Applicalion of FRP laminat€s is purposely to strengthen the reinlorced @ncrete

beam. List all procedure for surface preparalion before lhe laminations.

(6 mark)

(c) Sketch with the dia$am in how the strengthening works in leinforced concrete
beam.

(5 marks)

A spall in a concrele surface may be the result of localized disrress or the slmptom
of a more widespread dislress in the concrele element. In either case, an altetnpt
should be made to determire the cluse of thc distress prior to selecting a remedy.

Discuss lhrc€ (3) possible causes of spalling.

(9 marks)

There are maoy m€xhods to repair the crack in structure defect. E4lain lhe proc€ss

of repair technique for crack bellow wilh lhe aid of illusrarion;

(i) Routing and Sealing

(ir.) Sritching

(6 marks)

(5 marks)
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A residential complex was d€veloped over a hilly terain and site fo.malion was a challenge
when bore pile crxne was to be brought in already h€avily congested site. A temporar!
reinforced fill structure was proposed to e{end and widen a worhng pl$fonn.

(a) With the aid of skelclf proposed the method and suitable design for the temporar_v
reinforced.

( l0 mark)

(b) Describe fiw (5) possible requirem€nls oftemporary work in site.
(10 ma*s)

In a reinforced conciete bridge, tlrc pier has been dam.ged wilh severe cracks and internal
steel reinforcement reag also c{noded due !o lhe increase of age and adverse environrnental
condition.

(a) Discuss thrte (3) importance of visual irspection in repairing and nFnitoring lhe
deterioralion of bridge structure.

(8 rnarks)

Non Destructive Test (NDT) method have beeo carried out to ch€ck [|e structural
integrity of conc.ete bridge. hopose thrle (3) NDT method for rehabilitaing the
reinforced concxele structural components of bridge. Sure your rqson of the
selection of these methods.

(12 marks)

END OF QUESTIONS

(b)
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Sl Menurut kepada C.Y Wang et a,/ (2006), simulasi berangka adalah satu lagi c€ra u ul
membmtu jurutera untuk rnemaharni lingkah lakr kegagalan line€r dinamik struktur bawah
lingukan gempa bumi. Ubah bentuk yang besar, kegagalan progresif dan keruntuhan negeri
ubah bentuk yang paling laitikal yang menyebabkan kerosskan struktur dan mangancam
untuk kehidupan.

(a) Bincangkan lim (O kesa! letupm pada stsuktur bangun n
(10 ma*rh)

(b) Terangkan sifar letupan dan mekanisme gelornbang letupan dalam udara bebas
dengan bantuan lakaran.

( l0 markah)

Kaedah p€ngukultan struldur konkrit d€ngan Polimer Bertetulang G€itian (FRP) komposit
telah wuiud selalrra lebih satu dekad.

Bincangkan tigr (3)j€nis FRP yang lerdapal di pasaran. 
(9 lrtarkah)

Pemggunaan FRP lardnde b€rtujual umuk m€ngukul*an r6uk konhit bertetulang.
Sen raik n semua penyediaan pernukaan yaog dip€rlukrn sebdum proses laminate
dilaksanak n.

(6 markah)

(c) Latartan d€ngu gambar{ah kerjekerja per4ukuhaa dalarn .esuk ko.kit
bertelulane-

(5 markah)

Satu pecahan di permukaan konlrit mungkin hasil daripada tekanar setempat atau
gejala rekanan yang lebih meluas dalam eleJnen konkrir. Dalam mana-mana kes,
usaha hendaklah dibua untuk m€nentulan punca kecac€lan terlebih dahulu sebelum
memilih kaedah pembaikan yang sesuai. Bincangkan tiga (3) kemungkinan punc.
berlakunya kecacatan ko lnit (spalling).

(9 narkah)

Terdapal bary* kacdah lmuk memperbaiki kerehkan dalarn kecacats st uktur.
Hurailan proses dengan berbantukan gatDbarajah kredah pembaikan untuk keretalan
di bawab

(i) Routing and Sealing
(6 narkah)

(iD Stitching
(5 rnark hl

(a)

o)

(a)

(b)
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Sebuah konplets kediamn tdah dib&gunkar dalarn kavasan be6ul.it d& penyediaan

tapak ketla bogrn|rt rdqlah sahr crbann terularnaryr s€masr proces lutut mernbawa
k€p€rluan loji di trrvasan ]zng s€mpit. Satu sEuhut sem€ntata bftteurlang telah
dicadagku untuk rrcmdahkan dan nrlurkan pldform reElpar b€kerja-

(a) Cadangkan saru kzedah dan reka bentuk sfrukur kerja semenlata yang s€suai dengan

dis€rtrkan lakaran.
(10 markah)

O) Huraikan limr (5) kepeduan k€rja serEntara di tapak.
(10 mark h)

Dalarn jatnbaran konkil bertetulang, jeti telah nagal8rtli keretrkan ytng serius dan

btulmg keluli dalaman juga berkarat disebabksn p€ningkatan jangka hayat d8l keadaan

persekitaran yang buuk.

(a) Bincangkan tigr (3) kep€ntingan per€riksaal fizikal dalam memperbaiki dan
mem:mtau kemerosotan stnrltr jambatan 

(g markah)

Ujian Tdlpa Musnah Nm) idah k4ddl yang rdah dijalankan reurk riemeriksa
integriti struktur jambabn konhit. Cadangkq tigt (3) kedrh NDT p€tnulihan

kompoi€n strukur b€itdulang konkdr j.rnbalsn dar nyalalan alssan snda

Pernilihan kaedah ini 
(12 mrtah)

SOAI.AN TAMAT

(b)




