Contents

CONTENTS
CONEENES. ...ttt et ettt et eaeaeeeeeaeaaee seeeeessbesstaarna e aaaaaaaaeaaaaees 1
I (= Vo = TSP URPUR 4

PART | - MATERIALS

2. MATERIALS IN CONSTRUCTION.....titiiiieieiee et eiee e e see e see e e enneeesnneeesneeens 5
2.1  Specifications and Standards............ccccoeoieriiiiiie e 5
2.2 European Codes and Standards...........cccoceerireniieenire et 5
2.3 Materials Performance and Its Measurement..........cccouvuvieeriiieeee e 6

2.3.1  SHUCTUrAl SAFELY......eeii i 6
2.3.2  Health and Safety..........ccooiiieiiiiie e 8
G T T 1 TSRS STRR 8
2.3.4  DUFADIIIEY ... .eeeieie e 9

3. BINDING INORGANIC MATERIALS................. o
KI5 AN g I = T SRR UPRR 10
3.2  GypSUM........cccccveeeeee 11
R T o |Y/o | = LU Tl IR T T RSP SRR "2
K R O < T 31T o ) SRR 12

A, IMORTARS . ..ttt e h oottt e st et e s bt e e bt e e sabe e e sh bt e e aabe e s enn e e s nee e 15
4.1 MASONIY IMOTTA . ...cii ittt e e s et e e e e e e s e s sb b b be e eeeeeeesessannnnnees 15

4.1.1 Properties of Hardened MOFAr.........cocuviiiiiiiiie ettt 15
4.2 Rendering and Plastering MOITAr.........c.uueiiiiiiiiiiiiiiee e sraee s iaeees 16
4.2.1 Properties of Hardened Rendering and Plastering Mortars.............ccceeevvevieeeens 16

5. CONCRETE......oiiiii ittt ettt et sne e e 18
oI R B 1= 171 1o 1RSSR 18
5.2 CONSHItUENT MALEIAIS. ......eeiiieiiei ettt 18
TR I O F- 11 | 0% 11 o OO PPP 19

5.3.1 Exposure Classes Related to Environmental Conditions...........cccccvvvvveeeeniiiennnnn 19
5.4 FreSh CONCIEIE......iiiiiiet et nres 21
5.4.1 CONSISIENCE CIASSES......eiiiiiiiiiiieiiit ettt b e ab e ennee e 21
5.4.2 Classes Related to Maximum Particle Size of Aggregates..........ccvvvevvivivereennnns 22
5.5 Hardened CONCIELE......cccuii ittt sns e e 22
55.1 Compressive Strength CIaSSES......ccoiuviiiiiiiiiie i 22
5.6 DENSILY ClaSSES. .. .uuiiiiiiiiiieei ittt ettt ee sttt ee st e e e et e e s sab e e e e et beee e s annaeaeeae 22
5.7  Categories Of CONCIELE......cuiiie ettt e e e s e e e s stae e e e e sntaaeae s 23
5.8 Resistance to Alkali-Silica REACHON...........ccuiiiiiieiiie e 23
X I O o104 o [CR @10] o] (=1 o | SRR 24
5.10 Composition and Properties of CONCIete...........occviiiieiiiieiiiie e 24

6. AGGREGATES FOR CONCRETE.......ccttiiitiittete et 26
6.1  AQOregate GradiNg........ccoicuveririeiiriie et ee et sr e e 26

7. CLAY MASONRY UNITS. ..o iiieiiieiite et st e et e s stee e seeeeeseeeesneeeenneeeeneeeanneeenns 28
5 R U = o 111U 28
7.2 Freeze/Thaw RESISTANCE.........cccii ettt en e enee e eeas 28

A R 1= T4 1= - | SR 28
7.2.2 Masonry Subjected to Severe EXPOSUIE........cccoieiiiiiiieiereee e 29
7.2.3 Masonry Subjected to Moderate EXPOSUIE..........cooviiiiieeiiiiiiiie e 29
7.2.4 Masonry Subjected t0 Passive EXPOSUIE.........c..eveiiiiiiiiiiiiieee e 29

page 1



Building Materials 10

7.3 Sulphate Action on Mortars and Plasters.........ccccceivvvvieeiiiiieeesiiieee e ''''''' gg
7.4 Efflorescence and Staining..........cccovviiiin 30
75 General Guidance on the APPEAranCe.........ccocvvimiicisiicsiiciscieiies 30
7.6 Requirements for Clay Masonry Units..........ccocoovniiiniins 30
7.6.2 Clay6”™its with Low Gross Density for Protected Masonry (LD-units) ™" 2(2)
7.6.3 Clay Units with High Density ( HD-UNItS)........coooverimeerieie e 34
8. METALS. ..ot s 34
8.1 Steel.ciiiiiiiiii 35
8.11  Low-Carbon Steel.........ccooiviiiii 36
8.12 HeatTreatment of Steel.........coooovviiiiiiiii 37
8.1.3 Brittleness of Steel........ooov 37
8.1.4  Ductility Of Ste€l.......ooriiiii 37
8.1.5 Weldability in Steels........cccooci i 39
8.1.6 Steel Types Used in CONSHIUCHON. ... 39
8.1.7  Steel for Structural SECHONS......coovvs o 39
8.1.8 Reinforcing Steel..........ooo 40
8.1.9  Prestressing Steels........ccccoviniiii M
8.2 Oxidation of MetalS........cccooiiiiii M
8.3 Corrosion of Metals.........ooi 44
8.4 Prevention of COMoSION..........oooiiiiii 45
8.5  StAINIESS STEEIS....uuuiiiiiei i 45
8.6 Metals Used in CONSIIUCION.........c.uueeriiiiiiiie e 48
9. PLASTICS ..ottt e e et e e e s abe e e e e eatbreee s 48
9.1 The Fabrication of PIASHCS. ..o 49
9.2 Thermoplastic Materials..........c.coocoviiiiiii. 51
9.3 ThermoSetting RESINS........cccciiiieiiiiiiee e e e £3
10. DAMPNESS IN BUILDINGS......coeeveeeeeeeeeeeeeseeeeeeeseseeeeeseeeseemeeeseenees g3
101 Capilarity.....cov e 55
L0.2  POFOSIEY . .eeeeiiiiiie ettt e e s aee s 56
10.3 Interconnection of Voids and Pore Structure............ccceeeevvvvveeeniivnnnnnn
PARTIL 57
11 TESTING METHODS. ..o 57
111 Why Do We Test Materials.........vn 57
11.2 General Laboratory Rules and Safety Requirements 58
11.3 Laboratory REPOIt.........cccuvieiiiiiiieeiiiie et 5o
12. TESTING OF CEMENT = PART L...ooooviiireiereeirneeneee. -
121 DENSItY..cviiiiiiiii 59
12.1.1 Determination of Density by Pycnometry........ 60
12.2 FiNENESS....ccoiiiiiiinses 60
12.21 Sieving Method........ccovviiiiiiiiiiiiice 60
1222 Air Permeability Method (Blaine Method)......... 63
12.3 Determination oi Setting TiMe........ccoocvvvvcivciie 63
1231 Standard Consistence TeSt........cocvvevvvccies 64
12.3.2 Setting Time Test

page 2



Contents

13. CEMENT - DETERMINATION OF STRENGTH. ..ottt 66
131 Preparing SamPIES.........ceeiiiiiiiiiiiiiiie et 66
13.1.1  MoOrtar CONSHIUBNTS. ....ceii ettt et seae e e e 66
G 50 7 o (W1 0 T o | SR PRR 67
13.1.3 Preparation Of TeSt SPECIMENS........ceeiiiiiiiiiieee e 67
13.1.4 Curing Of TESt SPECIMENS......oiiiiiiiiiiii et 68
13.2 Testing the SPECIMENS......ccccviiiiierii et 69
13.2.1  Flexural Strength..........ocooi e 69
13.2.2 ComMPressive STrENGEN........ocviiiiiieie e e 70
14, TESTING OF STEEL.....eiiiiiiiiieeee ettt st e e e e e e nae e e ne e eeee 72
141 Marking OF STEEL......uuvii it e aee e s s e e e e araeee s 72
14.2 Basic Properties of Reinforcing Steel..........cccvuviiiiiiiii i 72
I N 1= Y1 Lo I OSSPSR 74
I T R B = {1 711 o L 74
I T 1= o 1= o L PSR SRR 75
14.3.3 Determination of Original Cross-Section Ar€a...........cccceeveeeveeeeieenseessee e 75
14.3.4 Determination of Original Gauge Length...........ccoccoviiiiiiiiiiiee e 76
14.3.5 Determination of Final Gauge Length..........cccoccviiiiiiiecniee e 76
14.3.6 TeSHtNG PrOCEUUIE. .....cccviiiieie et 77
14.3.7 Evaluation Of RESUILS........cuuiiiiiiiiiie e 78
15. MODULUS OF ELASTICITY .ottt ettt ettt ettt sabe e stee e sbee e e beeanneeesnneee e 79
15.1 Graphical Determination of the Modulus of EIaStiCity..........ccccceviivieeeiiiieie i, 80
15.2 Determination of the Modulus of EIaStiCIty.........cccceeeiiiiiiiiiciiiie e 80
15.2.1 Modulus of ElastiCity in TENSION........c.uuiiiiiiiiiie e 81
15.2.2 Modulus of Elasticity in Flexural StreSs.........cooveiiiiiiiiiieeeeeeeee e 81
15.2.3 Determination of the Basic Strain at Basic Loading...........ccccceeevivveesiiiieneennnns 84
16. DETERMINATION OF THERMAL CONDUCTIVITY ..ooiiiiiiitieiie e 87
16.1 Thermal Conductivity Measuring Methods............cccccovniiiiiniiiieec e 87
16.2 Determining of Thermal Conductivity in Steady State..........cccccevivveeeiiiivieee e, 89
16.2.1 Measuring of Thermal Conductivity by Dr. Bock’s apparatus..............ccccvvee... 89
APPENDIX - LABORATORY FORM SET .....coiiiiiiiiii et esiee e ee e 91

page 3



