
Appendix 1 supplementary experimental results 

Table A1. Ultimate Tensile Strength and Failure Mode of Individual Test Result (1 in. = 25.4 

mm, 1 lbf=4.45 kN). 

Manufacturer d (in.) hnom (in.) hef
' (in.) Nu (lbf） Failure Mode 

SST 1/2 4 2.98 8728 combined 

SST 1/2 4 2.98 13588 combined 

SST 1/2 4 2.98 11612 combined 

SST 1/2 4 2.98 10828 combined 

SST 1/2 4 2.98 11726 combined 

SST 1/2 4 2.98 12256 combined 

SST 1/2 4 2.98 13345 combined 

SST 1/2 4 2.98 10854 combined 

Hilti 1/2 4 2.98 12439 combined 

Hilti 1/2 4 2.98 14899 combined 

Hilti 1/2 4 2.98 12071 combined 

Hilti 1/2 4 2.98 12079 combined 

Hilti 1/2 4 2.98 15305 combined 

Hilti 1/2 4 2.98 12427 combined 

Hilti 1/2 4 2.98 13043 combined 

Hilti 1/2 4 2.98 14586 combined 

DeWalt 1/2 4 2.93 12258 combined 

DeWalt 1/2 4 2.93 13624 combined 

DeWalt 1/2 4 2.93 10181 combined 

DeWalt 1/2 4 2.93 11049 combined 

DeWalt 1/2 4 2.93 8277 combined 

DeWalt 1/2 4 2.93 9711 combined 

DeWalt 1/2 4 2.93 10830 combined 

DeWalt 1/2 4 2.93 8033 combined 

SST 1/2 2.5 1.70 5744 combined 

SST 1/2 2.5 1.70 4877 combined 

SST 1/2 2.5 1.70 4926 combined 

SST 1/2 2.5 1.70 6233 combined 

SST 1/2 2.5 1.70 5687 combined 

SST 1/2 2.5 1.70 6940 combined 

SST 1/2 2.5 1.70 7494 CB 

SST 1/2 2.5 1.70 7004 combined 

Hilti 1/2 2.5 1.70 6709 combined 

Hilti 1/2 2.5 1.70 6209 combined 

Hilti 1/2 2.5 1.70 6084 combined 

Hilti 1/2 2.5 1.70 5138 combined 

Hilti 1/2 2.5 1.70 6717 PO 

Hilti 1/2 2.5 1.70 5478 PO 



Manufacturer d (in.) hnom (in.) hef
' (in.) Nu (lbf） Failure Mode 

Hilti 1/2 2.5 1.70 4684 combined 

Hilti 1/2 2.5 1.70 6128 combined 

DeWalt 1/2 2.5 1.65 6177 combined 

DeWalt 1/2 2.5 1.65 6471 PO 

DeWalt 1/2 2.5 1.65 4825 combined 

DeWalt 1/2 2.5 1.65 5221 PO 

DeWalt 1/2 2.5 1.65 6395 combined 

DeWalt 1/2 2.5 1.65 5723 CB 

DeWalt 1/2 2.5 1.65 4984 combined 

DeWalt 1/2 2.5 1.65 6022 combined 

SST 3/8 3 2.19 7233 combined 

SST 3/8 3 2.19 8603 combined 

SST 3/8 3 2.19 9208 combined 

SST 3/8 3 2.19 8320 combined 

SST 3/8 3 2.19 6633 combined 

SST 3/8 3 2.19 7480 combined 

SST 3/8 3 2.19 7597 combined 

SST 3/8 3 2.19 7895 combined 

Hilti 3/8 3 2.27 7887 combined 

Hilti 3/8 3 2.27 6690 combined 

Hilti 3/8 3 2.27 7877 combined 

Hilti 3/8 3 2.27 8557 combined 

Hilti 3/8 3 2.27 8198 combined 

Hilti 3/8 3 2.27 7787 PO 

Hilti 3/8 3 2.27 8484 combined 

Hilti 3/8 3 2.27 8743 CB 

DeWalt 3/8 3 2.17 7857 combined 

DeWalt 3/8 3 2.17 8554 combined 

DeWalt 3/8 3 2.17 7125 combined 

DeWalt 3/8 3 2.17 7336 combined 

DeWalt 3/8 3 2.17 9878 combined 

DeWalt 3/8 3 2.17 9571 combined 

DeWalt 3/8 3 2.17 6803 combined 

DeWalt 3/8 3 2.17 8921 combined 

SST 3/8 2 1.34 4224 combined 

SST 3/8 2 1.34 3788 combined 

SST 3/8 2 1.34 3361 combined 

SST 3/8 2 1.34 4253 CB 

SST 3/8 2 1.34 4467 combined 

SST 3/8 2 1.34 4020 combined 

SST 3/8 2 1.34 3509 combined 

SST 3/8 2 1.34 3957 combined 

Hilti 3/8 2 1.42 4240 combined 

Hilti 3/8 2 1.42 5146 combined 

Hilti 3/8 2 1.42 4442 combined 



Manufacturer d (in.) hnom (in.) hef
' (in.) Nu (lbf） Failure Mode 

Hilti 3/8 2 1.42 3692 combined 

Hilti 3/8 2 1.42 3979 combined 

Hilti 3/8 2 1.42 4494 combined 

Hilti 3/8 2 1.42 4746 CB 

Hilti 3/8 2 1.42 5289 combined 

DeWalt 3/8 2 1.32 4369 combined 

DeWalt 3/8 2 1.32 2881 combined 

DeWalt 3/8 2 1.32 4124 combined 

DeWalt 3/8 2 1.32 4573 PO 

DeWalt 3/8 2 1.32 4262 combined 

DeWalt 3/8 2 1.32 4815 PO 

DeWalt 3/8 2 1.32 3707 combined 

DeWalt 3/8 2 1.32 5481 combined 

SST 1/4 2.5 1.94 6456 steel 

SST 1/4 2.5 1.94 6255 steel 

SST 1/4 2.5 1.94 6301 steel 

SST 1/4 2.5 1.94 6371 steel 

SST 1/4 2.5 1.94 6298 steel 

SST 1/4 2.5 1.94 6046 steel 

SST 1/4 2.5 1.94 5867 steel 

SST 1/4 2.5 1.94 6132 steel 

Hilti 1/4 2.5 1.91 6255 steel 

Hilti 1/4 2.5 1.91 6076 steel 

Hilti 1/4 2.5 1.91 5875 combined 

Hilti 1/4 2.5 1.91 6392 steel 

Hilti 1/4 2.5 1.91 5815 combined 

Hilti 1/4 2.5 1.91 5951 steel 

Hilti 1/4 2.5 1.91 6029 PO 

Hilti 1/4 2.5 1.91 6436 steel 

DeWalt 1/4 2 1.28 3960 combined 

DeWalt 1/4 2 1.28 3317 combined 

DeWalt 1/4 2 1.28 3272 combined 

DeWalt 1/4 2 1.28 3223 combined 

DeWalt 1/4 2 1.28 4364 combined 

DeWalt 1/4 2 1.28 4517 combined 

DeWalt 1/4 2 1.28 3304 combined 

DeWalt 1/4 2 1.28 2975 combined 

SST 1/4 2 1.09 3812 CB 

SST 1/4 2 1.09 3815 combined 

SST 1/4 2 1.09 3425 combined 

SST 1/4 2 1.09 3399 combined 

SST 1/4 2 1.09 3600 combined 

SST 1/4 2 1.09 3278 combined 

SST 1/4 2 1.09 3310 combined 

SST 1/4 2 1.09 3773 combined 



Manufacturer d (in.) hnom (in.) hef
' (in.) Nu (lbf） Failure Mode 

Hilti 1/4 1.5 1.06 2954 combined 

Hilti 1/4 1.5 1.06 2561 combined 

Hilti 1/4 1.5 1.06 3123 combined 

Hilti 1/4 1.5 1.06 2662 combined 

Hilti 1/4 1.5 1.06 2111 combined 

Hilti 1/4 1.5 1.06 2471 CB 

Hilti 1/4 1.5 1.06 3397 combined 

Hilti 1/4 1.5 1.06 2613 combined 

DeWalt 1/4 1.5 0.85 2460 combined 

DeWalt 1/4 1.5 0.85 2891 combined 

DeWalt 1/4 1.5 0.85 1968 combined 

DeWalt 1/4 1.5 0.85 2467 PO 

DeWalt 1/4 1.5 0.85 2504 combined 

DeWalt 1/4 1.5 0.85 2606 PO 

DeWalt 1/4 1.5 0.85 2508 combined 

DeWalt 1/4 1.5 0.85 3072 PO 

  



Table A2. Statistics of Test Results (1 in. = 25.4 mm, 1 lbf=4.45 kN). 

Manufacturer d, in.  

hno

m , 

in.  

hef' ,in.  
Average 

Nu, lbf 

SD1, 

lbf  

COV2 

(%) 

F5%
3
 

(lbf) 

Dominant 

Failure 

Mode 

Average 

Ncomb, 

lbf 

SST 0.25 1.5 1.09 3552 212 6.0 2965 combined 3514 

SST 0.25 2.5 1.94 6216 188 3.0 5702 steel N.A. 

SST 0.375 2 1.34 3947 355 9.0 2968 combined 3904 

SST 0.375 3 2.19 7871 766 9.7 5768 combined 7871 

SST 0.5 2.5 1.70 6113 912 14.9 3604 combined 5916 

SST 0.5 4 2.98 11,617 1451 12.5 7616 combined 11617 

Hilti 0.25 1.5 1.06 2737 378 13.8 1696 combined 2775 

Hilti 0.25 2.5 1.70 6104 684 11.6 4153 steel N.A. 

Hilti 0.375 2 1.42 4503 512 11.4 3089 combined 4469 

Hilti 0.375 3 2.27 8028 604 7.5 6369 combined 7949 

Hilti 0.5 2.5 1.91 6104 218 3.6 5499 combined 5825 

Hilti 0.5 4 2.98 13,356 1264 9.4 9897 combined 13356 

DeWalt 0.25 1.5 0.85 2560 306 11.9 1721 combined 2466 

DeWalt 0.25 2 1.28 3617 543 15.0 2122 combined 3617 

DeWalt 0.375 2 1.32 4277 719 16.8 2297 combined 4137 

DeWalt 0.375 3 2.17 8256 1077 13.1 5276 combined 8256 

DeWalt 0.5 2.5 1.65 5727 603 10.5 4070 combined 5681 

DeWalt 0.5 4 2.93 10,495 1768 16.8 5637 combined 10495 
 

Note: 

1 SD stands for “Standard Deviation”. 
2 COV stands for “Coefficient of Variation”. 
3 F5% stands for 5% fractile (also called characteristic value). It is a value with 95% 

probability of being exceeded, with a confidence of 90%. The procedure of calculating F5% 

can be found in the Appendix A2 of ACI 355.2-7 

  



 


