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Annex B

Figure B.1. Effect of h/0 ratio. Stress - & curves for specimens with h/(0J =1 (h = 150 mm;
(0 = 150 mm; notch depth = 15 mm)
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Parametric Study Test Data

Table B.1. Effect of slenderness. Results for specimens with h/@ = 1 (h = 150 mm;
@ = 150 mm; notch depth = 15 mm)

Specimen Opeak  Opeak  Omin Wmin  Opeak  Omax  Owo0 Oz00 G G fetq’looo fetq~2°°° Fibers

(MPa) (MPa) (MPa) (um) (10°rad) (10°rad) (MPa) (MPa) (N/mm) (N/mm) (vpa)  (mPa)  Tot /Effec.
N1-C-UTM1-n15-1 27 5 051 41 224 205 11 12 091 208 091 104 66/ 37
N1-C-UTM1-n15-2 30 g8 040 122 236 058 07 07 060 132 060 066 45/ 21
N1-C-UTM1-n153 24 5 049 85 385 067 12 11 088 202 088 101 73/41
N1-C-UTM1-n154 18 8 042 120 883 177 07 08 062 136 062 068 59/ 23
N1-C-UTM1-n155 371 7 058 125 194 063 14 14 103 246 103 123 66 /47
Mean 26 7 048 99 38 114 10 10 081 1.84 081 092 62/34
Std. deviation 05 1 007 36 28 071 03 03 019 050 019 025 11/ 11
Coefficient of 20 18 15 37 75 63 28 30 23 27 23 271 17/ 34

variation (%)
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Annex B

Figure B.2. Effect of h/O ratio. Stress - & curves for specimens with h/(0 =2 (h = 300 mm;
(0 = 150 mm; notch depth = 15 mm)
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Table B.2. Effect of slenderness. Results for specimens with h/@ = 2 (h = 300 mm;

@ =150 mm; notch depth = 15 mm)

Specimen Opeak  Opeak  Omin  Wmin  Olpeak Omax  Owooo O00 G GE*° ¢ etq,lOOO fetq,ZOOO Fibers

(MPa) (MPa) (MPa) (um) (10°rad) (10°rad) (MPa) (MPa) (N/mm) (N/mm)  (Mpa) (Mpa)  Tot. /Effec.
N1-B-UTM2-n15-1 20 7 026 122 500 064 06 06 045 1.04 045 052 44/21
N1-B-UTM2-n152 20 7 023 197 506 077 04 04 035 074 035 037 37/14
N1-B-UTM2n153 20 6 029 48 428 079 10 10 078 176 078 088 53/ 28
N1-B-UTM2-n15-4 23 7 031 3 312 060 09 09 070 158 070 079 56/ 33
N1-B-UTM2-n155 22 7 035 97 626 061 05 05 046 096 046 048 48/ 17
N1-B-UTM2n156 19 6 034 65 450 144 11 10 087 200 087 100 49/35
Mean 21 7 030 94 470 08 07 07 060 134 060 067 48/ 25
Std. deviation 02 1 01 60 104 032 03 03 021 050 021 025 7/9
Coefficient of 7 10 16 64 022 40 41 38 35 37 35 37 1435

variation (%)
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Annex B

Figure B.3. Effect of h/T] ratio. Stress - d curves for specimens with h/1=3 (h = 450 mm;
(0 = 150 mm; notch depth = 15 mm)
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Parametric Study Test Data

Table B.3. Effect of slenderness. Results for specimens with h/@ =3 (h = 450 mm;

@ = 150 mm; notch depth = 15 mm)

Specimen Opeak  Opeak  Omin - Wmin  Olpeak Omax  Owoo O00 Ge™ GF° ¢ et q,looo fet 2000 Fibers

(MPa) (um) (MPa) (um) (10°rad) (10°rad) (MPa) (MPa) (N/mm) (N/mm) (Mpa)  (MPa)  Tot /Effec.
N1-B-UTM3-n15-1 26 8 067 18 740 097 12 13 104 230 104 115 93/ 48
N1-B-UTM3-n15-2 25 7 034 145 522 071 07 07 053 122 053 061 50/ 27
N1-B-UTM3-n153 25 ¢ 037 117 170 087 07 08 054 126 054 063 37/31
N1-B-UTM3-n154 25 g 065 74 553 059 1.7 19 127 314 127 157 90/ 66
N1-B-UTM3-n155 27 g 053 109 474 071 10 10 081 184 081 092 78/35
Mean 25 7 051 126 492 077 1.1 1.1 084 196 084 098 70/ 41
Std. deviation 01 1 015 42 206 015 04 05 032 08 032 040 25/ 16
Coefficient of 5 11 30 33 42 020 42 44 38 41 38 41 36/ 38

variation (%)
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Annex B

Figure B.4. Effect of notch depth. Stress - d curves for specimens with
notch depth = 10 mm (h = 150 mm; O = 150 mm)
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Parametric Study Test Data
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Table B.4. Effect of notch depth. Results for specimens with notch depth= 10 mm
(h =150 mm; @ = 150 mm)
Specimen Opeak 5peak Omin~ Wmin Olpeak Omax O1000 02000 GFmOO GF2000 fetq,1000 f 1,200 Fibers
(MPa)  (um) (MPa) (um) (10°rad) (10°rad) (MPa) (MPa) (N/mm) (N/mm) (vpa)  (MPa)  Tot /Effec.
N1-C-UTM1-n10-1 138 7 041 155 6.33 122 07 07 059 132 059 066 47/ 28
N1-C-UTM 1-n10-2 25 7 042 136 756 138 10 10 073 174 073 087 69/ 37
N1-C-UTM1-n10-3 21 10 059 97  9.47 153 11 11 088 194 08 097 741/ 36
N1-C-UTM1-n10-4 18 9 034 59 598 122 09 09 067 158 067 079 54/31
N1-C-UTM 1-n10-5 29 7 051 122 3.07 151 11 12 086 200 086 100 61/ 44
N1-C-UTM 1-n10-6 33 5 040 122 278 191 07 07 061 132 061 066 45/ 24
Mean 24 7 045 115 5.87 146 09 09 072 166 072 083 58/ 33
Std. deviation 06 2 009 33 259 026 02 02 012 030 012 015 12/7
Coefficient of 26 22 20 29 44 18 19 21 17 18 17 18 20 /21

variation (%)
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Annex B

Figure B.5. Effect notch depth. Stress - & curves for specimens with notch depth = 20 mm

(h =150 mm; O = 150 mm)
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Parametric Study Test Data

Table B.5. Effect of notch depth. Results for specimens with notch depth = 20 mm
(h =150 mm; @ = 150 mm)

Specimen Opeak  Opeak  Omin Wmin  Olpeak Omax  Owooo O00 GF™ GE*° ¢ etq,lOOO fetq‘2000 Fibers

(MPa) (um) (MPa) (Um) (10°rad) (10°rad) (MPa) (MPa) (N/mm) (N/mm) (vpa)  (MPa)  Tot./Effec.
N1-C-UTM1-n20-1 29 7 033 93 45 191 07 07 05 130 056 0.65 48/ 23
N1-C-UTM1-n20-2 28 6 034 38 089 1.08 09 09 068 1.62 068 081 34/23
N1-C-UTM1-n20-3 26 7 035 29 38 132 11 12 08 202 08 1.01 46/ 34
N1-C-UTM1-n204 28 7 035 114 558 251 07 08 056 132 056 066 39/ 26
N1-C-UTM1-n20-5 23 6 041 43 125 09 11 11 081 192 081 09 56/ 31
Mean 27 7 036 63 298 160 09 09 069 164 069 082 45/ 27
Std. deviation 02 1 010 38 193 059 02 02 014 034 014 017 8/5
Coefficient of 9 10 9 5 65 37 23 21 20 20 20 20 19 /18

variation (%)

-B.11-



Annex B

Figure B.6. Effect of fiber orientation. Stress - & curves for cores extracted in the
casting direction (vertical, h = 100 mm; [0 = 93 mm; notch depth = 9.5 mm)
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Parametric Study Test Data
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Table B.6. Effect of fiber orientation. Results for cores extracted in the casting direction
(vertical, h = 100 mm; O =93 mm; notch depth = 9.5 mm)

1000 2000 H
Opeak  Opeak  Omin - Wmin  Oio0  Oz000 Gr Gr f 11000 fetq,ZOOO Fibers

Specimen (MPa) (MPa) (MPa) (um) (MPa) (MPa) (N/mm) (N/mm) (:jpa) (MPa)  Tot. /Effec.
N1-A-UTCV -1 29 6 011 317 01 01 016 028 016 014 14/2
N1-A-UTCV -2 27 4 018 238 02 03 026 052 026 026 15/4
N1-A-UTCV -3 23 5 019 497 02 02 025 048 025 024 15/4
N1-A-UTCV -4 27 5 016 211 02 02 024 046 024 023 20/1
N1-A-UTCV -5 27 4 024 329 03 03 031 060 031 030 14/2
N1-A-UTCV -6 24 4 025 165 03 02 033 058 033 029 19/1
Mean 26 5 019 293 02 02 110 048 026 024 16/2
Std. deviation 02 1 005 118 01 01 030 012 006 006 3/1

Coefficient of

- 9 19 28 40 26 30 23 24 23 24 16 / 59
variation (%)
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Annex B

Figure B.7. Effect of fiber orientation. Stress - & curves for cores extracted in a plane

normal to the casting direction (horizontal, h = 100 mm; [J= 93 mm; notch depth = 9.5 mm)
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Parametric Study Test Data
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Table B.7. Effect of fiber orientation. Results for cores extracted in a plane normal to the
casting direction (horizontal, h = 100 mm; 0 =93 mm; notch depth = 9.5 mm)

Opeak  Opeak  Omin Wmin G000 O2000 Gl G 11000 fetq’2000 Fibers

Specimen (MPa)  (um) (MPa) (um) (MPa) (MPa) (N/mm) (N/mm) (ijpa) (Mpa)  Tot. /Effec.
N1-A-UTCH -1 29 4 076 60 15 15 121 274 121 137 32/20
N1-A-UTCH -2 19 4 057 100 09 10 08 178 08 08 30/5
N1-A-UTCH -3 30 6 071 148 12 1.3 099 222 099 111 32/12
N1-A-UTCH -4 24 3 064 103 10 10 089 192 089 09 30/ 13
N1-A-UTCH -5 28 5 08 68 16 14 134 284 134 142 29/15
N1-A-UTCH -6 22 5 09 62 17 19 143 326 143 163 37/18
Mean 20 4 074 9 13 13 111 246 111 123 32/ 14
Std. deviation 04 1 013 34 03 03 025 05 025 02 3/5

Coefficient of

- 17 23 18 38 24 26 22 24 22 24 9 /38
variation (%)
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Annex B

Figure B.8. Effect of the shape. Stress - & curves for 25 mm wide panels.
(h =150 mm; b = 150 mm; notch depth = 15mm)
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Parametric Study Test Data
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Table B.8. Effect of the shape. Results for 25 mm wide panels (h = 150 mm; b = 150 mm,;
notch depth = 15mm)

Opeak  Opeak  Omin  Wmin G000  O2000 GEl% G 11000 fetq’2000 Fibers

Specimen eq

(MPa) (um) (MPa) (um) (MPa) (MPa) (N/mm) (N/mm) (vipa)  (MPa) Tot./Effec.
NI1-A-UTP-125-1 30 10 040 NH. 04 04 042 080 042 040 16/2
N1-A-UTP-125-2 33 10 040 NH. 04 04 048 086 048 043 20/ 4
N1-A-UTP-t25-3 16 9 045 183 06 05 056 110 056 055 12/3
N1-A-UTP-125-4 31 12 010 NH. 02 01 034 046 034 023 11/1
N1-A-UTP-t25-5 24 10 060 8 08 08 076 160 076 080 18/6
N1-A-UTP-t25-6 27 11 087 103 10 09 09 18 096 093 25/8
Mean 27 10 047 124 06 05 170 112 059 056 17/4
Std. deviation 06 1 025 52 03 03 070 052 023 02 5/3

Coefficient of
variation (%)

N.H.= No hardening after first peak

23 13 54 42 61 61 40 47 40 47 31/ 65
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Figure B.9. Effect of the shape. Stress - & curves for 50 mm wide panels (h = 150 mm; b =
150 mm; notch depth = 15 mm)
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Table B.9. Effect of the shape. Results for 50 mm wide panels (h = 150 mm; b = 150 mm;
notch depth = 15 mm)

Specimen Opeak  Opeak  Omin Wmin  Olpeak Omax  Owoo0 O00 G GE™ fetq‘1000 § 12000 Fibers

(MPa)  (um) (MPa) (um) (10°rad) (10°rad) (MPa) (MPa) (N/mm) (N/mm) (vpa)  (MPa)  Tot./Effec.
N1-A-UTP-t50-1 29 7 063 105 1.00 074 09 09 081 168 081 084 32/9
N1-A-UTP-t50-2 29 g8 045 118 129 055 06 07 057 122 057 061 30/7
N1-A-UTP-t50-3 36 9 068 117 038 065 1.0 09 085 1.78 085 089 40/ 10
NI-A-UTP-t50-4 27 7 047 218 148 042 06 06 055 114 055 057 19/7
NI-A-UTP-t50-5 32 9 052 120 325 106 06 05 062 116 062 058 29/7
N1-A-UTP-t50-6 30 7 080 148 028 073 11 11 099 214 099 107 33/14
Mean 31 8 059 138 128 069 08 08 073 152 073 076 35/10
Std. deviation 03 1 014 42 108 022 02 02 018 042 018 021 12/4
Coefficient of 10 12 23 30 84 031 28 29 24 21 24 27 36/41

variation (%)
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Annex B

Figure B.10. Flexure tests on beams (150x150x500 mm). Load-Deflection curves.
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Table B.10. Results of flexural tests on beams from the load-deflection response.
RILEM (2000)

feen Number of

min g 1000 2000 f1,1000 ¢ f1,2000 feq,z feq,g
Specimen  (MPa o " Ggly Ge i feq feq fibres

y  Emee MmN (MR (MPR) L TotEffect

N1-A-3PB-1 4.56 48 291 115 3.83 9.05 3.83 4.53 3.25 4.72 115/ 93
N1-A-3PB-2 4.45 - 4.13 - - - - - - - 155 / 102
N1-A-3PB-3 435 41 2.98 137 4.10 9.66 4.10 4.83 3.53 5.05 150 / 112
Mean 445 45 3.34 126 3.97 9.36 0.64 0.76 3.39 4.89 140 / 102
Std. Deviation 0.1 - 0.7 - - - - - - - 22 /10
Coefficient of 2 - 21 - - - - - - R 16/ 9

Variation (%)
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Parametric Study Test Data

Figure B.11. Flexure tests on beams (150x150%x500 mm). Load-CMOD curves.
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Annex B

Table B.11. Results of flexural tests on beams from the load-CMOD response. RILEM

(2000)
_ fun  CMODE MmN CMODmin ¢~ 1000 2000 £ 12000 § 12000 g f Nur-nber of
Specimen ct,fl F.fl F.fl eq eq €q,2 eq.3 fibres
(MPa)  (um) ~ (MPa)  (Mm)  (N/mm) (N/mm)  (MPa) (MPa)  (MPa)  (MPa) o ece
N1-A-3PB-1 456 28 291 161 372  8.76 3.72 4.38 3.16 - 115 93
N1-A-3PB-2 445 26 413 67 58 132 5.86 6.60 536 675 155 102
N1-A-3PB-3 435 25 298 141 390 926 3.90 4.63 3.34 - 150 112
Mean 445 26 334 123 449 104 4.49 5.2 395 675 140 102
Std. Deviat. 01 15 0.7 50 1.2 24 1.2 1.2 1.22 - 2 10
Coefficientof 6 21 40 26 23 26 23 31 - 16 9

Variation (%)
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Parametric Study Test Data

Figure B.12. Splitting tension tests on discs. Stress- curves. (O =150 mm;

I =100 mm)
4 4
N1-C-UTS-1 N1-C-UTS-2

3 3
=
o
= 2
o]

1 1

|
0 | | | | 0 | | |
0 100 200 300 400 500 0 100 200 300 400 500
O (um) O (um)
4
N1-C-UTS-3

3i
s

o
gi

o]

li

0

|
0 100 200 300 400 500
O (um)

-B.23 -



Annex B

Table B.12. Results of splitting tension tests on discs (0= 150 mm; I= 100 mm)

Specimen Opeak CMODyeax
(MPa) (um)

N1-C-S-1 3.2 16
N1-C-S-2 3.3 15
N1-C-S-2 2.5 25

Mean 3.0 19

Std. deviation 0.4 5
Coefficient of 15 29

variation (%)
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