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Figure C-9. Heat signature for mixtures containing Type I PC and 35% Grade 100 GGBFS 
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Figure C-10. Heat signature for mixtures containing Type I PC and 35% Grade 120 
GGBFS 
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Figure C-11. Heat signature for mixtures containing Type I/II PC and Grade 120 GGBFS 
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Figure C-12. Heat signature for mixtures containing Type I/II PC 
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Figure C-13. Heat signature for mixtures containing greater than 80% Type IP PC 
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Figure C-14. Heat signature for mixtures containing Type IP PC 
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Figure C-15. Heat signature for mixes containing greater than 80% Type ISM PC 
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Figure C-16. Heat signature for mixtures containing Type ISM PC 



 109

85TIPM/15C

85TIPM/15F

85TIPM/15F2

95TIPM/5SF

97TIPM/3SF

80TIPM/20G100S 80TIPM/20G120S

95TIPM/5M

19

21

23

25

27

29

31

33

0 200 400 600 800 1000 1200 1400 1600

Elapsed Time (Minutes)

Te
m

pe
ra

tu
re

 (D
eg

re
es

 C
)

 

Figure C-17. Heat signature for mixtures containing greater than 80% Type IPM PC 
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Figure C-18. Heat signature for mixtures containing Type IPM PC 
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APPENDIX D – SET TIME AND MORTAR FLOW RESULTS 
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Figure D-1. Set time and mortar flow for mixtures containing Type I PC and 20% FA 
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Figure D-2. Set time and mortar flow for mixtures containing Type I PC and 30% FA 
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Figure D-3. Set time and mortar flow for mixtures containing Type I PC and 35% GGBFS 
or Type I PC and 5% metakaolin 
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Figure D-4. Set time and mortar flow for mixtures containing Type I/II PC 
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Figure D-5. Set time and mortar flow for mixtures containing Type IP PC 
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Figure D-6. Set time and mortar flow for mixtures containing Type ISM PC 
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Figure D-7. Set time and mortar flow for mixtures containing Type IPM PC 
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APPENDIX E – COMPRESSIVE STRENGTH CURVES 

 

Figure E-1. Strength gain for control mortar mixtures 
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Figure E-2. Strength gain for mortar mixtures containing Class C fly ash 

 

Figure E-3. Strength gain for mortar mixtures containing Class F fly ash 
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Figure E-4. Strength gain for mortar mixtures containing Class F2 fly ash 

 

Figure E-5. Strength gain for mortar mixtures containing Grade 100 GGBFS 
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Figure E-6. Strength gain for mortar mixtures containing Grade 120 GGBFS 

 

Figure E-7. Strength gain for mortar mixtures containing silica fume 
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Figure E-8. Strength gain for mortar mixtures containing metakaolin 
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APPENDIX F – SHRINKAGE RESULTS 

Table F-1. Shrinkage for control mixtures 

Mixture ID 

28 day 
shrinkage 

(%)
100TI -0.1178
80TI/20C -0.1109
80TI/20F -0.1006
80TI/20F2 -0.1077
65TI/35G100S -0.0866
65TI/35G120S -0.0938
100TI-II -0.0667
80TI-II/20G120S -0.0893
100TIP -0.0834
100TISM -0.0791
100TIPM -0.0766
100Ternary -0.0819
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Table F-2. Shrinkage for mortar mixtures containing Class C FA 

Mixture ID 

28 day 
shrinkage 

(%)
60TI/20C/20F -0.0778
60TI/20C/20F2 -0.0840
75TI/20C/5SF -0.0803
77TI/20C/3SF -0.0820
60TI/20C/20G100S -0.0808
60TI/20C/20G120S -0.0978
75TI/20C/5M -0.0713
60TI/30C/10F -0.0805
60TI/30C/10F2 -0.0870
65TI/30C/5SF -0.0855
67TI/30C/3SF -0.0953
50TI/30C/20G100S -0.0903
50TI/30C/20G120S -0.0770
65TI/30C/5M -0.0707
60TI/30F/10C -0.0873
60TI/30F2/10C -0.0840
50TI/35G100S/15C -0.0930
50TI/35G120S/15C -0.0867
68TI-II/17G120S/15C -0.0878
60TI-II/25C/15G120S -0.0813
85TIP/15C -0.0738
75TIP/25C -0.0670
85TISM/15C -0.0803
75TISM/25C -0.0700
85TIPM/15C -0.0630
75TIPM/25C -0.0705
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Table F-3. Shrinkage for mortar mixtures containing Class F FA 

Mixture ID 

28 day 
shrinkage 

(%)
60TI/20F/20F2 -0.0765
75TI/20F/5SF -0.0878
77TI/20F/3SF -0.0815
60TI/20F/20G100S -0.0988
60TI/20F/20G120S -0.0920
75TI/20F/5M -0.0923
60TI/30C/10F -0.0805
60TI/30F/10C -0.0873
60TI/30F/10F2 -0.1020
65TI/30F/5SF -0.0925
67TI/30F/3SF -0.0903
50TI/30F/20G100S -0.1193
50TI/30F/20G120S -0.0990
65TI/30F/5M -0.0988
50TI/35G100S/15F -0.0933
50TI/35G120S/15F -0.0743
68TI-II/17G120S/15F -0.0900
60TI-II/25F/15G120S -0.0855
85TIP/15F -0.0753
75TIP/25F -0.0678
85TISM/15F -0.0730
75TISM/25F -0.0653
85TIPM/15F -0.0813
75TIPM/25F -0.0835
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Table F-4. Shrinkage for mortar mixtures containing Class F2 FA 

Mixture ID 

28 day 
shrinkage 

(%)
60TI/20F/20F2 -0.0765
75TI/20F2/5SF -0.0953
77TI/20F2/3SF -0.1000
60TI/20F2/20G100S -0.0920
60TI/20F2/20G120S -0.0898
75TI/20F2/5M -0.0853
60TI/30C/10F2 -0.0870
60TI/30F2/10C -0.0840
60TI/30F/10F2 -0.1020
65TI/30F2/5SF -0.0943
67TI/30F2/3SF -0.0965
50TI/30F2/20G100S -0.0970
50TI/30F2/20G120S -0.1030
65TI/30F2/5M -0.0788
50TI/35G100S/15F2 -0.0957
50TI/35G120S/15F2 -0.0798
68TI-II/17G120S/15F2 -0.0895
60TI-II/25F2/15G120S -0.0910
85TIP/15F2 -0.0738
75TIP/25F2 -0.0730
85TISM/15F2 -0.0758
75TISM/25F2 -0.0720
85TIPM/15F2 -0.0660
75TIPM/25F2 -0.0770
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Table F-5. Shrinkage for mortar mixtures containing Grade 100 GGBFS 

Mixture ID 

28 day 
shrinkage 

(%)
60TI/20F/20G100S -0.0988
60TI/20F2/20G100S -0.0920
50TI/30C/20G100S -0.0903
50TI/30F/20G100S -0.1193
50TI/30F2/20G100S -0.0970
50TI/35G100S/15C -0.0930
50TI/35G100S/15F -0.0933
50TI/35G100S/15F2 -0.0957
60TI/35G100S/5SF -0.0798
62TI/35G100S/3SF -0.0813
60TI/35G100S/5M -0.0790
64TI-II/20G100S/16G120S -0.0875
52TI-II/35G100S/13G120S -0.0888
80TIP/20G100S -0.0938
65TIP/35G100S -0.0968
80TISM/20G100S -0.0753
65TISM/35G100S -0.0735
80TIPM/20G100S -0.0768
65TIPM/35G100S -0.0763
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Table F-6. Shrinkage for mortar mixtures containing Grade 120 GGBFS 

Mixture ID 

28 day 
shrinkage 

(%)
60TI/20F/20G120S -0.0920
60TI/20F2/20G120S -0.0898
50TI/30C/20G120S -0.0770
50TI/30F/20G120S -0.0990
50TI/30F2/20G120S -0.1030
50TI/35G120S/15C -0.0867
50TI/35G120S/15F -0.0743
50TI/35G120S/15F2 -0.0798
60TI/35G120S/5SF -0.0880
62TI/35G120S/3SF -0.0865
60TI/35G120S/5M -0.0738
68TI-II/17G120S/15C -0.0878
68TI-II/17G120S/15F -0.0900
68TI-II/17G120S/15F2 -0.0895
76TI-II/19G120S/5SF -0.0823
78TI-II/19G120S/3SF -0.0933
64TI-II/20G100S/16G120S -0.0875
76TI-II/19G120S/5M -0.0723
60TI-II/25C/15G120S -0.0813
60TI-II/25F/15G120S -0.0855
60TI-II/25F2/15G120S -0.0910
52TI-II/35G100S/13G120S -0.0888
80TIP/20G120S -0.0853
65TIP/35G120S -0.0840
80TISM/20G120S -0.0750
65TISM/35G120S -0.0790
80TIPM/20G120S -0.0828
65TIPM/35G120S -0.0853
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Table F-7. Shrinkage for mortar mixtures containing silica fume 

Mixture ID 

28 day 
shrinkage 

(%)
77TI/20C/3SF -0.0820
75TI/20F/5SF -0.0878
77TI/20F/3SF -0.0815
75TI/20F2/5SF -0.0953
77TI/20F2/3SF -0.1000
65TI/30C/5SF -0.0855
67TI/30C/3SF -0.0953
65TI/30F/5SF -0.0925
67TI/30F/3SF -0.0903
65TI/30F2/5SF -0.0943
67TI/30F2/3SF -0.0965
60TI/35G100S/5SF -0.0798
62TI/35G100S/3SF -0.0813
60TI/35G120S/5SF -0.0880
62TI/35G120S/3SF -0.0865
90TI/5M/5SF -0.0980
92TI/5M/3SF -0.1005
76TI-II/19G120S/5SF -0.0823
78TI-II/19G120S/3SF -0.0933
95TIP/5SF -0.0955
97TIP/3SF -0.0903
95TISM/5SF -0.0705
97TISM/3SF -0.0823
95TIPM/5SF -0.0783
97TIPM/3SF -0.0800
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Table F-8. Shrinkage for mortar mixtures containing metakaolin 

Mixture ID 

28 day 
shrinkage 

(%)
75TI/20F/5M -0.0923
75TI/20F2/5M -0.0853
65TI/30C/5M -0.0707
65TI/30F/5M -0.0988
65TI/30F2/5M -0.0788
60TI/35G100S/5M -0.0790
60TI/35G120S/5M -0.0738
90TI/5M/5SF -0.0980
92TI/5M/3SF -0.1005
76TI-II/19G120S/5M -0.0723
95TIP/5M -0.0823
95TISM/5M -0.0738
95TIPM/5M -0.0798

 

 




