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No l i terature al lowed in the examinat ion!  Only calculators are al lowed in the exam.
Use the same number ing sty le in your answer l
Wri te on every examinat ion paper:

-  Course code, name and date of the exam
your name, student number and department

1 Building materials - concepts and definit ions (10p)

1,1 What  are the f ive basic  pr inc ip les of  susta inable product  design and thei r  meanings in  the f ie ld of
bui ld ing mater ia ls?

1.2 Descr ibe the fo l lowing concepts:  ( i )  Pre- tensioning of  concrete,  ( i i )  Bonded post- tensioning of  concrete
and ( i i i )  Un-bonded Post- tensioning of  concrete.

1.3 Name at  least  4 types of  asphal t  types and expla in the d i f ferences between them in terms of
appl icat ion.

2 Concrete and cement (10p)

2.7 Descr ibe shor t ly  the hydrat ion process of  Por t land cement  and the st ructure development  in  cement
oa ste.

2.2 What  are the basic  ingredients of  concrete and the funct ions of  each ingredient?

2.3 What  are the concrete segregat ion and b leeding of  concrete and the factors af fect ing them?

3 Thermal insulation materials (10p)

3.1 Expla in br ie f ly  the common bui ld ing thermal  insulat ion mater ia ls .

3.2 What  are the select ion cr i ter ia  for  bui ld ing thermal  insulat ion mater ia ls?

3.3 What  are the potent ia l  locat ions of  us ing thermal  insulat ion mater ia ls  in  res ident ia l  bui ld ings?

4 Masonry (10p)

4.1,  A concrete masonry uni t  is  tested for  compressive st rength and produces the fo l lowing resul ts :  fa i lure
loadis726 kN, gross area is  0.081 m2,  gross volume is  0.015 m3 and net  vo lume is  0.007 m3.
ls  the uni t  categor ized as sol id  or  hol low? Why? What  are the gross and net  compressive st rength?

4.2 A severe weather ing c lay br ick was tested for  absorpt ion and saturat ion coef f ic ient  and produced the
fo l lowing data:  dry mass of  specimen = 2. !86 kg,  saturated mass af ter  24-hour submers ion in  cold
water  = 2.453 kg and saturated mass af ter  S-hour submers ion in  boi l ing water  = 2.472 kg
Calculate ( i )  absorpt ion by 24-hour submers ion,  ( i i )  absorpt ion by 5-hour boi l ing,  and ( i i i )  saturat ion
coefficient.

5 Aggregates (10p)

5.1 A s ieve analys is  test  was per formed on three samples of  aggregates and produced the fo l lowing resul ts
reta i ned
Sieve Size, {mm) 32 L6 8 4 2 1 0.5 0.25 o.125 0.053 Pan

Samp le  A ,  ( g ) 0 330 750 450 800 750 670 590 200 rts 45
Sample  B,  (e ) 0 n 100 300 350 400 340 252 tt7 92 49
Samp le  C ,  ( e ) 0 n 0 110 250 368 424 360 2ro 200 78

Calculate the f ineness modulus of  the s ieve analys is  resul ts  for  each sample.
The three aggregates sbove are to be mixed together in the following ratio: sample A(25%\, sample B
(35%) and sample C (40'/"). Determine the percent passing each sieve for the blended aggregate.

5 .2

Samat kysymykset suomeksi paperin toisella puolella!
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Rakennustekniikan laitos

CIV-E1010 Buildine Materials Techno Tentti 27.I0.20L6

Huom! Tent isse ei  saa kdyt tee k i r ja l l isuut ta!  Vain laskimet ovat  sal l i t tu ja.
Keyta vastauksessasi  samaa numeroint i tapaa !
Kir jo i ta jokaiseen paper i in:

-opinto jakson koodi ,  n imi  ja tent in peiv;mdare
-oma nimi,  opintoki r jan numero,  la i tos. ja vuosikurssi

1 Rakennusaineet - periaatteet ja kisitteet (1Op)

1.1 Mitkd ovat kesti ivdn tuotesuunnittelun viisi perusperiaatetta ja niiden tarkoitus
rakenn usma ter iaa l i teo l l isu udessa ?

1,.2 Selosta seuraavat kdsitteet: (i) esij innitetyt betonirakenteet, (i i) tartunnall iset jeilki j i innitetyt
betonirakenteet ja (i i i) tartunnattomat jdlkij innitetyt betonirakenteet.

1.3 Nimed vdhint6dn 4 asfaltt ityyppia ja selosta niiden eroavaisuudet kdyton kannalta.

2 Betoni ja sementti (10p)

2.1 Esiti i  lyheysti sementin hydrataatioprosessin vaiheet ja sementtipastan muodostuminen.
2.2 Mitki ovat betonin perusaineosat ja niiden funktiot betonissa?

2.3 Mitki ovat betonin segregaatio ja veden erottuminen ja mitki tekijdt vaikuttavat niihin?

3 Limmrineristeet (1Op)

3.1 Selosta lyhyest i  rakennusten tyypi l l iset  ldmmoner is temater iaal i t .
3 .2 Mi tk i  ovat  rakennusten ldmmoner is tysmater iaal ien val in takr i teer i t?
3.3 Mi tkd ovat  asuinrakennusten ldmmoner is te iden potent iaal iset  s i jo i tuspaikat?

4 Tii l irakentaminen (1Op)

4.L Betoniharkon pur is tus lu juuskokeen mi t taukset  ja  tu lokset :  murtokuorma on726 kN, brut topinta-a la
on 0,081 m2, bruttoti lavuus on 0,015 m3 ja nettoti lavuus on 0,007 m3. Onko betoniharkko kiinted vai
onteloinen? Miksi? Mitka ovat harkon brutto- ja nettopuristuslujuudet?

4.2 Punat i i len absorpt iokokeen tu lokset  ovat  seuraavat :  kappaleen uunikuivat tu paino on 2.186 kg,
kyllJstetty paino (24h upotus kylmdssd vedessli) on 2.453 kg ja kyllSstetty paino (5h upotus kiehuvassa
vedessd) on 2.472 kg. Laske (i) 24h kylmean veteen upotetun ti i len absorptio, (i i) 5h kiehuvaan veteen
upotetun t i i len absorpt io  ja  ( i i i )  ky l l6stymiskerro in.

5 Runkoaineet (10)

5.1 Kolmen runkoainendyt teen seulonta-analyys in tu lokset  ( jd\o tmen runKoa l
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Laske runkoaineen rakeisuusluku jokaisel le  ndyt teel le .

Edel l iset  runkoainendyt teet  sekoi tetaan yhteen seuraavi l la  suhteutuksi l la :  sample A(25%1, sample B
(35%) and sample C (40%1. Laske sekol tetun runkoaineen er i  seulo jen ldpdisyarvot  prosent te ina.

5 .2

The same questions in on the other side of the


