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High Performance Concrete Engineering
Midterm Exam (Oct 25" 6pm-7:30pm)
Name: ‘b D %—Mrn km [
Matriculation number: > 01331996 /

In all vour answers, please explain your rationale sufficiently.

Total 100 marks
1. Explain why we can sometimes find hemihydrate or anhydrite in cement
and its impacts on cement hydration. [5 marks]

Caletum swfate 24 T4 Gamemt ol 23 Ak Tz
vk COYpsum, hemathydyate, amhy brate) ol 3rinding |/
Maclodln] o=o1 B IPMNPR Qypsumn ( Calps. 2rH=D) 0
hesmrhydirate (calde 2ort=0) U Amhy date (Cal04)Z Mz TMB et

O 2T, hemarhydrote @ T QYPSUMETE  vhiay dissoive Sy
te & =% Qv PSUWM T 2| dicso ME RTH TTAZAN,

AAydra
heamhydyate 7 Y P > amhydrove 4 T2 i br An AR W‘“67+€2;‘, byEH
2 What is the structure of C-S-H and what is the main role of it in hydrated 22 of

cement? [5 marks]
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3. Explain how we can make concrete surface as shown in below figure [5
marks]
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4. Explain why there is gypsum found in some GGBFS and its impact on

hydration (including hydration product). [S marks]
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5. Draw potential crack pattern in concrete and stress-strain curves (both in
tensile and compressive strain) under different loading condition. [5

marks]
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6. Explain the mechanism of existence of microcracks in ITZ without
external loading [5 marks]
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7. List three recommended standard test methods for measuring workability
and describe the range of them [5 marks]
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9. What is the typical pH in pore solution of concrete and explain its impact
on durability of concrete [5 marks]
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10.Draw a possible stress-strain curve of concrete havmg below crack N oF
pattern. Compressive strength of used coarse aggregate is 60 MPa. Can
you predict the compressive strength of concrete? Then what would be
the value? Compare the stress-strain curve with that of normal strength
concrete (f’c=30 MPa) [5 marks]
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11.Calculate the Fineness Modulus (FM) of below two aggregates. [10

marks]
Sieve type Weight retained | Weight retained
(aggregate #1) (aggregate #2)
75 mm 15
37.5 mm 20
19 mm 230
9.5 mm 450
4.75 mm 270 3
2.36 mm 180 18
1.18 mm 33 59
600 pm 190
300 um 60
150 pm 10
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12.Explain fresh properties of concrete with below 5 different cases [10
marks]

C3A content Sulfate ion content in cement
1) | Low Low
z) | High High
7) | High Low
«) | High None or very low
v)| Low High
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13.Compare the prediction method of chloride ion diffusion coefficient
given by KCI and ACI. [10 marks]
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14.In fib standard, aging factor (a) in diffusion coefficient can be chosen
between 0.2 and 0.8. The suggestion is 0.3, 0.45, and 0.6 for Portland
cement, cement with slag, and cement with fly ash, respectively. Discuss
“why the aging factor is differently suggested by different composition of
cement. [10 marks]
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15.Explain how we can estimate the life of structure based on the diffusion
coefficient of concrete. In addition, explain what kind of experiment is
required for that estimation [10 marks]
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