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STRAIN GAUGE POSITIONS 
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Table Cl Strain gauge positions for truss T1. 

Joint Joint type Dimensions 
1 2 3 4 

mm mm mm mm 

1-6,8 - 13 A 300 160 160 300 
7,14 A 200 160 160 300 

15 B 300 160 160 300 
16,18 C 250 160 150 
17,19 D 150 150 

Note : 
1) To be read in conjunction with Fig Cl and Fig S2. 

Table C2 Strain gauge positions for truss T2. 

Joint Joint type Dimensions 
1 2 3 4 

mm mm mm mm 

1-6,8 - 13 A 300 160 160 300 
7,14 A 200 160 160 300 

15 B 300 160 160 300 
16,18 C 250 160 150 
17,19 D 150 150 

Note : 
1) To be read in conjunction with Fig C2 and Fig S2. 

Strain gauge positions for truss T3. Table 

Joint Joint type Dimensions 
1 2 3 4 

mm mm mm mm 

1,3,4,5,7,8 A 200 160 160 200 
2,6 A 200 160 160 142 

9 B 200 160 160 200 
10,12 C 142 200 
11,13 D 200 160 200 

Note : 
1) To be read in conjunction with Fig C3 and Fig S2. 



247 

Table C4 Strain gauge positions for truss T4. 

Joint Joint type Dimensions 
1 2 3 4 

mm mm mm mm 

3,4,7,8 A 200 160 160 200 
1,5 A 300 160 160 200 
2,6 A 200 160 160 137 

9 B 300 160 160 300 
10,12 C 137 200 
11,13 D 200 160 200 

Note : 
1) To be read in conjunction with Fig C3 and Fig S2. 

Table CS Strain gauge positions for truss T5. 

Joint Joint type Dimensions 
1 2 3 4 

mm mm mm mm 

3,4,7,8 A 200 160 160 200 
1,5 A 300 160 160 200 
2,6 A 200 160 160 200 

9 B 300 200 
10,12 C 200 200 
11,13 D 200 160 200 

14 E 200 160 200 

Note : 
1) To be read in conjunction with Fig C4 and Fig S2. 

Table Strain gauge positions for truss T6. 

Joint Joint type Dimensions 
1 2 3 4 

mm mm mm mm 

2,4,5,6 A 200 160 160 200 
8,10,11,12 A 200 160 160 200 

1,7 A 300 160 160 200 
3,9 A 200 160 160 137 

13 B 300 160 160 300 
14,16 C 137 200 
15,17 D 200 160 200 

Note : 
1) To be read in conjunction with Fig C3 and Fig S2. 
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APPENDIX D 

JOINT ULTIMATE STRENGTHS AND FAILURE MODES 
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APPENDIX E 

STRESS DISTRIBUTION DIAGRAMS FOR TRUSS JOINTS 
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APPENDIX F 

EXPERIMENTAL AND THEORETICAL TRUSS AXIAL FORCES AND 
BENDING MOMENTS 
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Table F1 Experimental and theoretical elastic axial force co-efficients for truss Ti. 

Member Axial force co-efficients 
(kN per 1 kN of applied load) 

Experimental Theoretical models 
P GS GK 

Xe X1 X2 X3 

1 -0.02 0.00 0.06 0.04 
2 0.96 0.93 0.92 0.92 
3 1.91 1.87 1.85 1.85 
4 2.98 2.80 2.77 2.78 
5 3.93 3.73 3.64 3.65 
6 2.86 2.80 2.77 2.78 
7 1.93 1.87 1.85 1.85 
8 0.93 0.93 0.92 0.92 
9 0.03 0.00 0.06 0.04 

10 0.48 -0.47 -0.46 -0.46 
11 1.43 -1.40 -1.38 -1.39 
12 2.36 -2.33 -2.31 -2.31 
13 3.21 -3.27 -3.20 -3.21 
14 3.27 -3.27 -3.20 -3.21 
15 2.36 -2.33 -2.31 -2.31 
16 1.44 -1.40 -1.38 -1.39 
17 0.48 -0.47 -0.46 -0.46 

18 0.64 0.68 0.58 0.61 
19 0.67 -0.68 -0.65 -0.67 
20 0.69 0.68 0.66 0.68 
21 0.69 -0.68 -0.66 -0.68 
22 0.68 0.68 0.66 0.68 
23 0.70 -0.68 -0.66 -0.68 
24 0.64 0.68 0.61 0.64 
25 0.69 -0.68 -0.64 -0.64 
26 0.69 -0.68 -0.64 -0.64 
27 0.65 0.68 0.61 0.64 
28 0.71 -0.68 -0.66 -0.68 
29 0.69 0.68 0.66 0.68 
30 0.68 -0.68 -0.66 -0.68 
31 0.68 0.68 0.66 0.68 
32 0.72 -0.68 -0.65 -0.67 33 0.64 0.68 0.58 0.61 

34 0.51 0.50 -0.45 -0.46 35 0.51 0.50 -0.45 -0.46 

Notes : 1) 
1) To be read in conjunction with Fig Si. f -' 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 50 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table F2 Experimental and theoretical elastic axial force co-efficients for truss T2. 

Member Axial force co-efficients (kN per 1 kN of applied load) 
Experimental Theoretical models 

P S1 S2 Y K 
Xe X1 X2 X3 X4 X5 

1 0.02 0.00 0.03 0.03 0.04 0.04 
2 0.95 1.08 0.92 0.92 0.92 0.99 
3 1.92 2.15 1.85 1.84 1.85 1.80 
4 2.86 3.23 2.77 2.77 2.77 2.69 
5 3.80 4.31 3.68 3.68 3.68 3.58 
6 2.88 3.23 2.77 2.77 2.77 2.69 
7 1.92 2.15 1.85 1.84 1.85 1.80 
8 0.96 1.08 0.92 0.92 0.92 0.99 
9 0.03 0.00 0.03 0.03 0.04 0.04 

10 -0.47 -0.54 -0.46 -0.46 -0.46 -0.44 
11 -1.43 -1.62 -1.38 -1.38 -1.39 -1.35 
12 -2.36 -2.69 -2.31 -2.31 -2.31 -2.25 
13 -3.26 -3.77 -3.20 -3.20 -3.20 -3.11 
14 -3.22 -3.77 -3.20 -3.20 -3.20 -3.11 
15 -2.40 -2.69 -2.31 -2.31 -2.31 -2.25 
16 -1.44 -1.62 -1.38 -1.38 -1.39 -1.35 
17 -0.47 -0.54 -0.46 -0.46 -0.46 -0.44 

18 0.61 0.74 0.58 0.58 0.57 0.55 
19 -0.64 -0.74 -0.63 -0.63 -0.64 -0.62 
20 0.64 0.74 0.63 0.63 0.64 0.62 
21 -0.64 -0.74 -0.63 -0.63 -0.63 -0.62 
22 0.65 0.74 0.64 0.64 0.64 0.62 
23 -0.63 -0.74 -0.62 -0.63 -0.63 -0.60 
24 0.60 0.74 0.59 0.59 0.59 0.57 
25 -0.68 -0.74 -0.65 -0.65 -0.65 -0.65 
26 -0.71 -0.74 -0.66 -0.65 -0.65 -0.65 
27 0.60 0.74 0.59 0.59 0.59 0.57 
28 -0.63 -0.74 -0.62 -0.63 -0.63 -0.60 
29 0.63 0.74 0.64 0.64 0.64 0.62 
30 -0.66 -0.74 -0.63 -0.63 -0.63 -0.62 
31 0.64 0.74 0.63 0.63 0.64 0.62 
32 -0.67 -0.74 -0.63 -0.63 -0.64 -0.62 33 0.61 0.74 0.58 0.58 0.57 0.55 

34 -0.52 -0.50 -0.43 -0.43 -0.43 -0.42 
35 -0.51 -0.50 -0.43 -0.43 -0.43 -0.42 

Notes : 
1) To be read in conjunction with Fig S1. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 50 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table F3 Experimental and theoretical elastic axial force co-efficients for truss T3. 

Member Axial force co-efficients (kN per 1 kN of applied load) 
Experimental Theoretical models 

P S1 S2 Y K 
Xe X1 X2 X3 X4 X5 

1 0.26 0.25 0.26 0.26 0.25 0.25 
2 0.67 0.75 0.68 0.68 0.69 0.67 
3 1.02 1.25 1.03 1.03 1.03 0.99 
4 0.66 0.75 0.68 0.68 0.69 0.67 
5 0.25 0.25 0.26 0.26 0.25 0.25 

6 -0.06 0.00 -0.06 -0.06 -0.06 -0.08 
7 -0.46 -0.50 -0.47 -0.47 -0.47 -0.46 
8 -0.80 -1.00 -0.84 -0.84 -0.84 -0.82 
9 -0.79 -1.00 -0.84 -0.84 -0.84 -0.82 

10 -0.45 -0.50 -0.47 -0.47 -0.47 -0.46 
11 -0.05 0.00 -0.06 -0.06 -0.06 -0.08 

12 -0.44 -0.56 -0.44 -0.44 -0.41 -0.37 
13 0.47 0.56 0.46 0.47 0.49 0.47 
14 -0.47 -0.56 -0.46 -0.47 -0.48 -0.45 
15 0.38 0.56 0.37 0.37 0.35 0.33 
16 -0.43 -0.56 -0.42 -0.43 -0.41 -0.40 
17 -0.44 -0.56 -0.42 -0.43 -0.41 -0.40 
18 0.39 0.56 0.37 0.37 0.35 0.33 
19 -0.46 -0.56 -0.46 -0.47 -0.48 -0.45 
20 0.48 0.56 0.46 0.47 0.49 0.47 
21 -0.43 -0.56 -0.44 -0.44 -0.41 -0.37 

22 -0.06 0.00 -0.07 -0.06 -0.09 -0.12 
23 -0.06 0.00 -0.07 -0.06 -0.09 -0.12 

Notes : 
1) To be read in conjunction with Fig S1. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 M. 
4) For definition of theoretical models see Chapter 7. 
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Tabl"F Experimental and theoretical elastic axial force co-efficients for truss T4. 

Member Axial force co-efficients (kN per 1 kN of applied load) 
Experimental Theoretical models 

P S1 S2 YK 
Xe X1 X2 X3 X4 X5 

1 0.25 0.25 0.25 0.25 0.24 0.24 
2 0.67 0.75 0.68 0.68 0.69 0.67 
3 1.05 1.25 1.05 1.06 1.04 1.01 
4 0.67 0.75 0.68 0.68 0.69 0.67 
5 0.25 0.25 0.25 0.25 0.24 0.24 

6 -0.05 0.00 -0.05 -0.05 -0.05 -0.07 
7 -0.46 -0.50 -0.47 -0.47 -0.47 -0.46 
8 -0.85 -1.00 -0.86 -0.85 -0.85 -0.83 
9 -0.85 -1.00 -0.86 -0.85 -0.85 -0.83 

10 -0.46 -0.50 -0.47 -0.47 -0.47 -0.46 
11 -0.06 0.00 -0.05 -0.05 -0.05 -0.07 

12 -0.44 -0.56 -0.43 -0.44 -0.42 -0.38 
13 0.47 0.56 0.47 0.49 0.49 0.48 
14 -0.47 -0.56 -0.46 -0.47 -0.47 -0.45 
15 0.37 0.56 0.39 0.40 0.36 0.34 
16 -0.44 -0.56 -0.44 -0.45 -0.42 -0.42 
17 -0.46 -0.56 -0.44 -0.45 -0.42 -0.42 
18 0.40 0.56 0.39 0.40 0.36 0.34 
19 -0.46 -0.56 -0.46 -0.47 -0.47 -0.45 
20 0.47 0.56 0.47 0.59 0.49 0.48 
21 -0.43 -0.56 -0.43 -0.44 -0.42 -0.38 

22 -0.06 0.00 -0.08 -0.07 -0.09 -0.12 
23 -0.06 0.00 -0.08 -0.07 -0.09 -0.12 

Notes : 
1) To be read in conjunction with Fig Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table F5 Experimental and theoretical elastic axial force co-efficients for truss T5. 

Member Axial force co-efficients (kN per 1 kN of applied load) 
Experimental Theoretical models 

P S1 S2 Y K 
Xe X1 X2 X3 X4 X5 

1 0.07 0.00 0.06 0.06 0.06 0.09 
2 0.48 0.50 0.47 0.47 0.47 0.46 
3 0.93 1.00 0.90 0.89 0.91 0.88 
4 0.93 1.00 0.90 0.90 0.91 0.89 
5 0.46 0.50 0.47 0.46 0.46 0.46 
6 0.07 0.00 0.07 0.07 0.07 0.09 

7 -0.48 -0.50 -0.46 -0.47 -0.45 -0.45 
8 -0.90 -1.00 -0.88 -0.89 -0.90 -0.87 
9 -1.22 -1.50 -1.23 -1.23 -1.21 -1.16 

10 -1.24 -1.50 -1.23 -1.23 -1.21 -1.16 
11 -0.90 -1.00 -0.89 -0.89 -0.90 -0.88 
12 -0.47 -0.50 -0.46 -0.46 -0.45 -0.45 

13 0.60 0.71 0.56 0.57 0.55 0.51 
14 -0.41 -0.50 -0.39 -0.41 -0.39 -0.37 
15 0.64 0.71 0.58 0.60 0.61 0.58 
16 -0.41 -0.50 -0.38 -0.39 -0.40 -0.38 
17 0.51 0.71 0.47 0.48 0.43 0.39 
18 -0.86 -1.00 -0.80 -0.81 -0.75 -0.71 
19 0.47 0.71 0.46 0.47 0.43 0.38 
20 -0.38 -0.50 -0.39 -0.40 -0.40 -0.39 
21 0.64 0.71 0.59 0.61 0.62 0.59 
22 -0.40 -0.50 -0.40 -0.41 -0.40 -0.37 
23 0.56 0.71 0.55 0.56 0.54 0.51 

24 -0.47 -0.50 -0.46 -0.46 -0.46 -0.44 
25 -0.45 -0.50 -0.45 -0.46 -0.44 -0.43 

Notes : 
1) To be read in conjunction with Fig Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table F6 Experimental and theoretical elastic axial force co-efficients for truss T6. 

Member Axial force co-efficients (kN per 1 kN of applied load) 
Experimental Theoretical models 

P S1 S2 YK 
Xe X1 X2 X3 X4 X5 

1 0.28 0.25 0.27 0.27 0.26 0.27 
2 0.65 0.75 0.65 0.64 0.64 0.62 
3 1.09 1.25 1.02 1.02 1.05 0.99 
4 1.45 1.75 1.36 1.36 1.31 1.21 
5 1.06 1.25 1.02 1.02 1.05 0.99 
6 0.66 0.75 0.65 0.64 0.64 0.62 
7 0.27 0.25 0.27 0.27 0.26 0.27 

8 -0.04 0.00 -0.09 -0.09 -0.10 -0.15 
9 -0.48 -0.50 -0.45 -0.46 -0.45 -0.44 

10 -0.82 -1.00 -0.83 -0.83 -0.85 -0.80 
11 -1.17 -1.50 -1.18 -1.18 -1.17 -1.08 
12 -1.18 -1.50 -1.18 -1.18 -1.17 -1.08 
13 -0.87 -1.00 -0.83 -0.83 -0.85 -0.80 
14 -0.49 -0.50 -0.45 -0.46 -0.45 -0.44 
15 -0.06 0.00 -0.09 -0.09 -0.10 -0.15 

16 -0.39 -0.56 -0.38 -0.39 -0.35 -0.26 
17 0.39 0.56 0.40 0.42 0.41 0.37 
18 -0.43 -0.56 -0.41 -0.42 -0.41 -0.37 
19 0.41 0.56 0.40 0.42 0.44 0.41 
20 -0.41 -0.56 -0.41 -0.42 -0.44 -0.39 
21 0.34 0.56 0.34 0.36 0.24 0.20 
22 -0.41 -0.56 -0.41 -0.42 -0.32 -0.31 
23 -0.40 -0.56 -0.41 -0.42 -0.32 -0.31 
24 0.34 0.56 0.34 0.36 0.24 0.20 
25 -0.42 -0.56 -0.41 -0.42 -0.44 -0.39 26 0.42 0.56 0.40 0.42 0.44 0.41 
27 -0.41 -0.56 -0.41 -0.42 -0.41 -0.37 
28 0.41 0.56 0.40 0.42 0.41 0.37 
29 -0.39 -0.56 -0.38 -0.40 -0.35 -0.26 

30 -0.07 0.00 -0.09 -0.08 -0.13 -0.18 
31 -0.09 0.00 -0.09 -0.08 -0.13 -0.18 

Notes : 
1) To be read in conjunction with Fig Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table F7 Comparison of experimental and theoretical elastic axial forces for truss Tl. 

Member Percentage difference 
between theoretical 

and experimental values 
(Xn-Xe). 100/Xe 

P GS GK 

2 -2.9% -4.2% -4.5% 3 -2.5% -3.6% -3.6% 4 -6.0% -6.9% -6.8% 5 -4.9% -7.2% -7.1% 6 -2.1% -3.0% -3.0% 
7 -3.5% -4.6% -4.6% 8 0.5% -0.8% -1.1% 

10 -2.5% -4.2% -3.8% 
11 -2.2% -3.3% -3.2% 
12 -1.3% -2.3% -2.2% 13 1.9% -0.1% 0.1% 
14 -0.1% -2.0% -1.8% 15 -1.0% -2.0% -2.0% 
16 -2.9% -4.0% -4.0% 17 -2.9% -4.6% -4.2% 

18 6.2% -9.3% -5.3% 19 2.1% -2.5% -0.4% 
20 -0.7% -4.4% -1.0% 
21 -0.6% -4.8% -1.9% 22 0.1% -3.2% -0.6% 23 -1.6% -5.5% -2.6% 24 6.2% -4.7% -1.4% 
25 -0.4% -7.4% -6.3% 26 -1.4% -8.4% -7.2% 
27 5.7% -5.1% -1.9% 
28 -3.7% -7.5% -4.6% 
29 -1.4% -4.8% -2.2% 
30 0.6% -3.7% -0.7% 
31 0.4% -3.2% 0.1% 
32 -4.5% -8.8% -6.8% 
33 7.7% -8.0% -3.9% 

34 -2.79b -13.2% -10.3% 35 -1.8% -12.4% -9.4% 

Notes : 
1) To be read in conjunction with Figs Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 50 W. 
4) For definition of theoretical models see Chapter 7. 
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Table-F8 Comparison of experimental and theoretical elastic axial forces for truss T2. 

Member Percentage difference between 
theoretical and experimental values 

(Xn-Xe). 100/Xe 
P S1 S2 YK 

2 13.0% -3.4% -3.4% -3.4% 3.4% 
3 12.4% -3.7% -3.7% -3.7% -6.2% 
4 13.2% -3.0% -2.9% -2.9% -5.7% 5 13.3% -3.3% -3.3% -3.3% -5.8% 6 12.1% -3.9% -3.8% -3.9% -6.6% 7 12.1% -4.0% -4.0% -4.0% -6.5% 
8 11.9% -4.3% -4.3% -4.3% 2.4% 

10 13.9% -3.3% -3.3% -3.8% -6.3% 
11 13.3% -3.0% -2.9% -2.9% -5.5% 
12 14.0% -2.1% -2.2% -2.2% -4.7% 
13 15.8% -1.7% -1.6% -1.6% -4.5% 
14 17.3% -0.5% -0.4% -0.4% -3.3% 
15 12.0% -3.8% -3.8% -3.8% -6.4% 
16 12.4% -3.8% -3.7% -3.7% -6.3% 
17 14.2% -3.1% -3.1% -3.6% -6.1% 

18 21.5% -4.5% -4.4% -5.5% -8.8% 
19 14.3% -1.7% -1.5% -1.1% -3.9% 20 14.1% -1.8% -1.5% -1.2% -3.9% 
21 14.5% -2.0% -2.0% -2.0% -4.2% 
22 12.4% -2.2% -2.2% -2.3% -5.1% 23 15.9% -1.8% -1.2% -1.3% -4.9% 
24 21.9% -2.6% -2.4% -2.3% -5.0% 
25 7.8% -4.0% -4.4% -4.1% -5.0% 26 4.0% -7.3% -7.8% -7.5% -8.4% 27 22.5% -2.1% -1.9% -1.8% -4.5% 
28 16.3% -1.6% -0.9% -1.0% -4.6% 
29 16.7% 1.5% 1.5% 1.4% -1.4% 
30 10.9% -5.1% -5.1% -5.1% -7.2% 
31 15.4% -0.8% -0.4% -0.2% -2.8% 
32 9.9% -5.4% -5.4% -4.9% -7.6% 
33 21.3% -4.6% -4.5% -5.6% -8.9% 

34 -3.1% -16.3% -16.3% -17.1% -18.8% 
35 -1.6% -15.0% -14.9% -15.8% -17.5% 

Notes : 
1) To be read in conjunction with Fig S1. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 50 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table F9 Comparison of experimental and theoretical elastic axial forces for truss T3. 

Member 

P 

Percentage difference between 
theoretical and experimental values 

(Xn-Xe). 100/Xe 
S1 S2 YK 

1 -2.3% 0.0% 0.0% -3.5% -2.0% 
2 12.4% 1.5% 1.3% 2.7% 0.1% 
3 22.1% 0.8% 0.9% 0.2% -3.0% 
4 13.1% 2.1% 1.9% 3.3% 0.8% 
5 -0.8% 1.6% 1.7% -2.0% -0.4% 

6 -4.9% -5.4% -1.6% 36.1% 
7 9.9% 2.4% 2.6% 2.6% 1.5% 
8 24.4% 5.0% 4.9% 4.9% 1.4% 
9 26.1% 6.4% 6.3% 6.3% 2.8% 

10 10.1% 2.6% 2.8% 2.9% 1.8% 
11 26.1% 25.4% 30.4% 80.4% 

12 28.2% 0.0% 1.3% -6.0% -15.6% 
13 18.9% -1.3% 0.3% 3.8% -0.4% 
14 19.7% -1.3% 0.1% 1.7% -3.9% 
15 47.9% -2.6% -1.0% -7.9% -14.0% 
16 28.8% -3.2% -1.9% -5.8% -7.8% 
17 25.9% -5.4% -4.1% -7.9% -9.9% 
18 44.1% -5.2% -33% -10.3% -16.2% 
19 21.3% 0.0% 1.4% 3.0% -2.6% 
20 17.4% -2.5% -1.0% 2.5% -1.7% 
21 30.0% 1.4% 2.7% -4.7% -14.4% 

22 0.0% 14.4% 65.5% 121.8% 
23 1.9% 6.6% 54.2% 106.8% 

Notes : 
1) To be read in conjunction with Fig S1. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table Comparison of experimental and theoretical elastic axial forces for truss T4. 

Member Percentage difference between 
theoretical and experimental values 

(Xn-Xe). 100/Xe 
P Si S2 Y K 

1 -1.2% -2.0% -1.6% -4.3% -4.0% 2 11.4% 0.7% 0.5% 1.8% -0.4% 
3 19.5% 0.5% 0.9% -0.4% -3.3% 4 12.3% 1.5% 1.3% 2.5% 0.3% 
5 -0.8% -1.6% -1.2% -4.0% -3.6% 

6 4.3% 4.1% 8.7% 50.0% 
7 9.9% 2.2% 2.4% 2.6% 1.5% 
8 17.8% 0.8% 0.7% 0.6% -2.6% 
9 17.6% 0.7% 0.6% 0.5% -2.7% 

10 8.2% 0.6% 0.9% 1.1% 0.0% 
11 -15.8% -16.0% -12.3% 21.1% 

12 27.3% -1.4% 1.2% -4.8% -13.9% 13 19.4% 1.1% 4.1% 4.7% 1.7% 
14 18.4% -3.0% -0.3% -0.6% -4.9% 
15 51.1% 4.1% 7.4% -2.2% -7.6% 
16 26.2% -0.5% 1.9% -4.3% -6.3% 
17 22.6% -3.3% -1.0% -7.0% -9.0% 18 41.2% -2.8% 0.4% -8.6% -13.6% 
19 22.9% 0.7% 3.4% 3.1% -1.3% 20 18.2% 0.0% 24.2% 3.6% 0.6% 
21 30.6% 1.2% 3.8% -2.3% -11.7% 

22 22.6% 12.8% 46.8% 95.2% 
23 22.6% 12.8% 46.8% 95.2% 

Notes : 
1) To be read in conjunction with Fig Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table FI Comparison of experimental and theoretical elastic axial forces for truss T5. 

Member Percentage difference between 
theoretical and experimental values 

(Xn-Xe). 100/Xe 
P Si S2 YK 

1 -10.1% -11.8% -7.2% 30.4% 
2 5.3% -0.4% -1.4% -2.1% -3.2% 
3 7.8% -3.4% -4.1% -2.2% -5.0% 
4 7.1% -3.5% -4.1% -2.5% -4.9% 
5 8.2% 1.1% 0.2% -0.2% -1.3% 
6 -1.5% -2.2% 1.5% 29.9% 

7 5.3% -2.9% -1.8% -4.4% -5.1% 
8 10.6% -2.2% -1.7% -0.9% -3.5% 
9 22.5% 0.1% 0.3% -1.1% -5.4% 

10 21.4% -0.9% -0.7% -1.9% -6.1% 
11 11.7% -0.7% -0.1% 0.4% -2.0% 
12 6.4% -2.8% -1.8% -4.0% -5.1% 

13 17.6% -6.8% -5.0% -8.8% -15.3% 
14 21.1% -4.6% -1.7% -6.3% -10.7% 
15 10.6% -9.5% -6.8% -5.0% -9.1% 
16 22.5% -6.4% -3.3% -2.5% -6.4% 
17 39.7% -8.1% -5.5% -15.8% -23.3% 
18 17.0% -6.5% -5.2% -11.8% -17.2% 
19 49.5% -3.2% -0.7% -10.1% -18.8% 
20 32.3% 2.1% 5.2% 5.3% 1.9% 
21 11.0% -6.8% -4.0% -3.1% -7.1% 
22 24.4% 0.0% 3.0% -1.2% -7.5% 
23 25.4% -1.8% -0.0% -3.7% -10.3% 

24 6.4% -3.2% -2.4%a -3.2% -6.4% 
25 12.4% 0.0% 3.1% -0.2% -3.4% 

Notes : 
1) To be read in conjunction with Fig Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table 2 Comparison of experimental and theoretical elastic axial forces for truss T6. 

Member Percentage difference between 
theoretical and experimental values 

(Xn-Xe). 100/Xe 
P S1 S2 YK 

1 -10.4% -4.3% -3.2% -7.9% -3.2% 
2 14.9% -1.2% -1.2% -2.0% -5.8% 
3 15.1% -5.9% -6.2% -3.4% -9.3% 
4 20.9% -6.0% -5.8% -9.6% -16.2% 
5 17.8% -3.7% -4.0% -1.1% -7.2% 
6 14.0% -10% -2.0% -2.7% -6.5% 
7 -7.7% -1.5% -0.5% -5.2% -0.4% 

9 4.6% -5.2% -4.6% -6.1% -7.7% 
10 21.4% 0.8% 0.8% 2.5% -2.4% 
11 27.9% 0.6% 0.4% -0.7% -8.1% 
12 27.0% -0.1% -0.2% -1.4% -8.7% 
13 15.6% -3.9% -3.9% -2.3% -7.1% 
14 2.9% -6.8% -6.2% -7.6% -9.3% 

16 44.4% -1.8% 2.0% -10.9% -32.0% 
17 42.2% 2.3% 6.1% 5.1% -5.9% 
18 29.4% -6.0% -2.4% -5.3% -13.7% 
19 36.3% -2.9% 1.3% 7.8% -0.5% 
20 35.0% -1.7% 1.5% 5.3% -6.3% 
21 66.9% 2.7% 6.3% -27.8% -41.5% 
22 37.3% 0.2% 2.7% -20.4% -24.8% 
23 39.4% 1.7% 4.1% -19.2% -23.7% 
24 64.9% 1.5% 5.0% -28.6% -42.2% 
25 34.7% -1.9% 1.2% 5.1% -6.5% 
26 34.4% -4.3% -0.1% 6.3% -1.9% 
27 35.0% -1.9% 2.0% -1.2% -9.9% 
28 35.0% -2.9% 0.9% -0.2% -10.6% 
29 41.9% -3.6% 0.3% -12.4% -33.2% 

30 6.4% 15.9% 75.0% 152.8% 
31 0.0% -8.3% 38.5% 100.0% 

Notes : 
1) To be read in conjunction with Fig Si. 
2) Forces shown are per 1 kN of applied ram load. 
3) Experimental co-efficients have been derived from the measured strain gauge 

values at a ram load of 200 kN. 
4) For definition of theoretical models see Chapter 7. 
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Table-FM Experimental and theoretical elastic bending moment co-efficients for truss Ti 

Member Bending Moment co-efficients 
(kNmm per 1 kN of applied load) 

Experimental GS GK 

end 1 end 2 end 1 end 2 end 1 end 2 

1 23.27 7.52 24.00 13.81 19.72 7.89 
2 4.85 11.62 3.88 15.01 -5.68 5.22 
3 -2.49 22.07 5.38 19.34 -3.57 10.81 
4 -6.42 32.95 -0.00 31.31 -8.58 20.18 
5 -22.75 32.94 -17.91 17.92 -19.67 19.68 
6 -31.02 7.97 -31.30 0.37 -20.18 8.58 
7 -26.21 0.37 -19.42 -5.50 -10.82 3.42 
8 -9.64 3.49 -14.84 -3.82 -5.05 5.82 
9 -8.99 -25.25 -14.14 -24.03 -8.08 -19.75 

10 25.97 8.66 19.4 8 15.26 13.11 7.45 
11 0.95 15.02 5.95 18.99 -5.09 8.61 
12 -5.62 11.62 0.92 14.48 -7.17 5.73 
13 -0.83 49.57 4.11 52.18 -3.11 43.60 
14 -57.33 -1.37 -52.18 -4.15 -43.60 3.08 
15 -8.85 8.94 -14.44 -0.79 -5.70 7.28 
16 -16.60 -2.20 -19.14 -6.18 -8.72 4.97 
17 -8.12 -26.73 -15.28 -19.44 -7.38 -13.05 

18 0.07 -3.39 -2.50 -5.81 -0.04 -0.61 
19 -4.08 -3.91 -11.87 -11.45 -1.60 -1.33 
20 -3.72 -3.80 -9.77 -9.39 -1.03 -0.60 
21 -4.64 -4.00 -11.01 -10.53 -1.05 -0.59 
22 -4.26 -4.01 -9.38 -8.53 -0.85 -0.50 23 -4.89 -4.74 -10.51 -9.84 -1.73 -1.30 
24 -4.14 -3.12 -8.76 -7.23 -1.33 -0.27 
25 -1.78 0.75 -5.66 -1.92 -0.24 0.91 
26 -1.52 0.97 1.92 5.66 -0.91 0.24 
27 2.56 3.87 7.72 8.75 0.27 1.32 
28 3.86 4.58 9.84 10.51 1.29 1.73 
29 3.69 3.68 8.54 9.39 0.51 0.86 
30 3.21 4.16 10.53 11.00 0.59 1.04 
31 3.99 3.88 9.35 9.70 0.59 1.01 
32 4.05 4.55 11.77 12.21 1.39 1.66 
33 3.23 0.60 5.75 2.47 0.60 0.04 

34 -24.08 -27.01 -24.00 -16.98 -19.72 -13.07 
35 23.12 27.13 24.03 16.97 19.75 13.01 

Notes : 
1) To be read in conjunction with, Fig S1,4.16, and 4.17. 
2) For strain gauge positions see Appendix C. 
3) Bending moments shown are per 1 kN of applied ram load. 
4) Experimental co-efficients have been derived from the measured strain gauge values at a 

ram load of 50 kN, and extrapolated to the ends of the respective member. 
5) For definition of theoretical models see Chapter 7. 
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Table Experimental and theoretical elastic bending moment co-efficients for truss T2. 

Member Bending moment co-efficients 
(kNrnm per 1 kN of applied load) 

Experimental S1 model S2 model Y model K model 
end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 

1 14.90 26.14 20.35 27.19 20.41 27.34 21.76 28.73 23.18 33.46 
2 17.83 28.46 16.46 27.49 16.98 28.45 14.91 26.82 19.13 31.62 
3 17.78 32.31 17.05 31.28 17.76 31.09 17.61 31.03 19.94 35.00 
4 14.62 48.49 14.73 48.07 15.14 50.33 14.99 48.43 17.97 55.62 
5 -6.23 7.44 -6.24 6.40 -4.84 4.99 -6.48 6.64 -5.74 5.93 
6 48.13 -12.95 48.23 -14.72 -50.49 -15.14 -48.60 -14.99 -55.80 -17.98 
7 31.51 -17.11 -31.25 -16.98 -31.08 -17.71 -30.99 -17.54 -34.98 -19.88 
8 28.87 -18.56 -27.53 -16.40 -28.50 -16.92 -26.87 -14.85 -31.66 -19.04 9 25.59 -15.48 -27.26 -20.32 -27.42 -20.38 -28.80 -21.73 -33.53 -23.14 

10 29.91 27.27 25.79 26.37 25.95 26.70 25.91 26.33 28.96 30.34 
11 18.81 32.21 18.81 31.26 19.63 32.37 19.01 31.45 21.64 35.04 
12 14.08 26.95 13.44 27.45 14.10 27.53 13.20 27.79 16.67 34.74 
13 14.77 53.07 16.71 57.85 16.81 58.15 16.26 56.62 17.89 59.92 
14 57.08 -13.96 -57.86 -16.55 -58.17 -16.66 -56.62 -16.10 -59.85 -17.73 
15 25.25 -10.72 -27.60 -13.53 -27.67 -14.20 -27.95 -13.30 -34.92 -16.78 
16 31.51 -18.85 -31.14 -18.88 -32.27 -19.73 -31.32 -19.08 -34.90 -21.72 
17 27.52 -29.49 -26.26 -25.55 -26.61 -25.72 -26.21 -25.67 -30.20 -28.68 

18 2.96 1.74 0.87 0.57 0.77 0.36 0.85 0.51 1.06 0.77 
19 0.02 0.45 0.11 0.52 -0.36 -0.04 0.04 0.48 0.44 0.89 
20 1.16 1.32 0.66 1.02 0.04 0.31 0.70 1.09 0.93 1.35 
21 0.40 0.72 0.62 1.13 -0.31 0.13 0.69 1.16 0.89 1.40 
22 1.18 1.54 0.56 0.85 -0.13 0.45 0.53 0.80 0.69 1.02 
23 0.27 0.40 -0.50 0.04 -0.45 0.29 -0.51 0.09 -0.19 0.57 
24 0.83 1.43 0.26 1.68 -0.29 0.17 0.32 1.69 0.60 2.08 
25 1.22 0.49 1.73 2.14 -0.17 1.21 1.69 2.12 1.84 2.22 
26 -3.13 -2.28 -2.16 -1.74 -1.21 0.18 -2.14 -1.70 -2.23 -1.85 
27 -1.05 -0.60 -1.69 -0.26 -0.18 0.28 -1.70 -0.32 -2.08 -0.60 
28 -1.13 -0.91 -0.03 0.49 -0.28 0.45 -0.09 0.05 -0.55 0.19 
29 -0.54 -0.13 -0.85 -0.57 -0.45 0.13 -0.81 -0.54 -1.02 -0.71 
30 -1.04 -1.56 -1.14 -0.62 -0.13 0.32 -1.17 -0.69 -1.41 -0.89 
31 -0.77 -0.41 -1.05 -0.69 -0.32 -0.04 -1.12 -0.73 -1.38 -0.96 
32 -0.62 -0.87 -0.54 -0.11 0.04 0.37 -0.50 -0.04 -0.91 -0.45 
33 -1.35 -2.56 -0.58 -0.89 -0.37 -0.78 -0.52 -0.87 -0.78 -1.07 
34 16.05 -3.88 -20.35 -5.51 -20.41 -5.58 21.76 -5.84 -23.18 -3.12 
35 15.52 6.34 20.32 5.28 20.38 5.36 21.73 5.61 23.14 2.85 

Notes : 
1) To be read in conjunction with, Fig S1,4.16, and 4.17. 
2) For strain gauge positions see Appendix C. 
3) Bending moments shown are per 1 kN of applied ram load. 
4) Experimental co-efficients have been derived from the measured strain gauge values at a 

ram load of 50 kN, and extrapolated to the ends of the respective member. 
5) For definition of theoretical models see Chapter 7. 
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Table F15 Experimental and theoretical elastic bending moment co-efficients for truss T3 

Member 

Experimental 
end 1 end 2 

Bending moment co-efficients 
(kNmm per 1 kN of applied load) 

S1 model S2 model Y model 
end 1 end 2 end 1 end 2 end I end 2 

K model 
end 1 end 2 

1 14.23 15.08 15.92 16.10 15.24 14.51 16.09 13.82 17.71 14.99 
2 5.58 25.37 7.95 23.98 6.46 23.57 10.96 26.45 12.73 31.91 
3 -7.75 7.56 -5.65 5.65 -5.70 5.70 -7.99 7.99 -6.51 6.51 
4 -24.77 -5.72 -23.98 -7.95 -23.57 -6.46 -26.45 -10.96 -31.91 -12.73 5 -14.87 -14.97 -16.10 -15.92 -14.51 -15.24 -13.82 -16.09 -14.99 -17.71 

6 12.57 3.00 19.02 5.75 18.92 4.68 21.12 12.83 25.03 14.48 
7 13.86 5.28 17.03 9.60 15.77 7.53 9.76 5.13 12.54 8.32 
8 12.80 54.93 13.26 67.07 11.30 66.07 17.30 61.53 19.74 72.55 
9 -48.31 -11.46 -67.07 -13.26 -66.07 -11.30 -61.53 -17.30 -72.55 -19.74 

10 -6.60 -13.44 -9.60 -17.03 -7.53 -15.77 -5.13 -9.76 -8.32 -12.54 
11 -3.19 -11.20 -5.75 -19.02 -4.68 -18.92 -12.83 -21.12 -14.48 -25.03 

12 -1.27 -0.77 -1.24 -1.30 -0.69 -0.20 -1.12 -1.17 -1.04 -1.08 
13 0.92 1.13 -1.09 -1.03 0.20 0.15 -1.04 -1.08 -0.94 -0.99 
14 -0.76 -1.15 -1.95 -2.32 -0.15 0.03 -1.89 -2.04 -1.73 -1.83 
15 0.09 0.62 -1.60 -0.77 -0.03 -0.05 -1.40 -0.77 -1.24 -0.52 
16 0.13 0.38 0.17 0.39 -0.05 0.33 -0.03 0.28 0.12 0.38 
17 -0.83 -0.54 -0.39 -0.17 -0.33 -0.05 -0.28 0.03 -0.38 -0.12 
18 0.24 0.30 0.77 1.60 0.54 0.03 0.77 1.40 0.52 1.24 
19 -0.43 -0.50 2.32 1.95 -0.03 0.15 2.04 1.89 1.83 1.73 
20 0.04 0.07 1.03 1.09 -0.15 -0.20 1.08 1.04 0.99 0.94 
21 0.05 0.77 1.30 1.24 0.20 0.69 1.17 1.12 1.08 1.04 

22 -24.17 -12.90 -24.20 -19.02 -24.35 -18.92 -23.97 -21.12 -29.17 -25.03 
23 21.67 11.97 24.20 19.02 24.35 18.92 23.97 21.12 29.17 25.03 

Notes : 
1) To be read in conjunction with, Fig S1,4.16, and 4.17. 
2) For strain gauge positions see Appendix C. 
3) Bending moments shown are per 1 kN of applied ram load. 
4) Experimental co-efficients have been derived from the measured strain gauge values at a 

ram load of 200 kN, and extrapolated to the ends of the respective member. 
5) For definition of theoretical models see Chapter 7. 
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Table Fl6 Experimental and theoretical elastic bending moment co-efficients for truss T4. 

Member Bending moment co-efficients 
(kNmm per 1 kN of applied load) 

Experimental S1 model S2 model Y model K model 
end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 

1 11.98 13.82 12.72 15.36 11.35 12.45 12.68 14.22 13.27 14.91 
2 7.31 22.73 11.62 23.72 8.93 23.14 13.47 24.85 15.16 29.74 
3 -5.85 5.97 -4.45 4.45 -4.20 4.20 -5.68 5.68 -4.58 4.58 
4 -23.51 -8.38 -23.72 -11.62 -23.14 -8.93 -24.85 -13.47 -29.74 15.16 
5 -13.16 -11.25 -15.36 -12.72 -12.45 -11.35 -14.22 -12.68 -14.91 -13.27 

6 10.91 9.01 16.54 11.92 16.38 9.85 17.98 16.16 21.25 18.09 
7 10.45 7.47 13.87 12.07 11.05 8.30 9.37 7.48 11.25 10.52 
8 13.64 56.95 14.56 53.05 11.14 50.88 19.01 59.08 20.52 62.21 
9 -47.31 -12.95 -53.05 14.56 -50.88 -11.14 -59.08 -19.01 -62.21 -20.52 

10 -8.73 -10.45 -12.07 -13.87 -8.30 -11.05 -7.48 -9.37 -10.52 -11.25 
11 -10.68 -11.12 -11.92 -16.54 -9.85 -16.38 -16.16 -17.98 -18.09 -21.25 

12 -2.75 -2.49 -2.57 -2.50 -1.55 -0.37 -2.36 -2.32 -2.26 -2.17 
13 2.90 3.45 -2.44 -2.17 0.37 0.27 -2.35 -2.20 -2.17 -2.06 14 -3.13 -2.68 -3.27 -3.76 -0.27 0.21 -3.33 -3.72 -3.01 -3.21 
15 0.81 0.55 -3.29 -1.32 -0.21 -0.19 -3.44 -1.67 -2.83 -0.85 16 -0.18 2.57 0.70 1.24 0.19 1.00 0.31 1.00 0.69 1.25 
17 -2.58 -1.10 -1.24 -0.70 -1.00 -0.19 -1.00 -0.31 -1.25 -0.69 
18 0.39 0.98 1.32 3.29 0.19 0.21 1.67 3.44 0.85 2.83 
19 1.23 0.86 3.76 3.27 -0.21 0.27 3.72 3.33 3.21 3.01 
20 0.28 0.07 2.17 2.44 -0.27 -0.37 2.20 2.35 2.06 2.17 
21 0.34 1.49 2.50 2.57 0.37 1.55 2.32 2.36 2.17 2.26 

22 -21.30 -12.27 -19.36 -16.54 -19.55 -16.38 -19.22 -17.98 -23.52 -21.25 23 21.52 12.46 19.36 16.54 19.55 16.38 19.22 -17.98 23.52 21.25 

Notes : 
1) To be read in conjunction with, Fig S1,4.16, and 4.17. 
2) For strain gauge positions see Appendix C. 
3) Bending moments shown are per 1 kN of applied ram load. 
4) Experimental co-efficients have been derived from the measured strain gauge values at a 

ram load of 200 kN, and extrapolated to the ends of the respective member. 
5) For definition of theoretical models see Chapter 7. 
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Table F17 Experimental and theoretical elastic bending moment co-efficients for truss T5. 

Member Bending moment co-efficients 
(kNmm per 1 kN of applied load) 

Experimental S1 model S2 model Y model K model 
end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 

1 18.55 10.62 23.09 13.59 22.55 11.36 23.15 13.44 27.79 16.25 
2 10.15 18.32 14.35 18.61 12.27 16.15 13.79 18.14 16.33 21.25 
3 3.04 42.79 10.80 40.17 8.32 39.52 12.26 41.20 11.77 43.41 
4 -43.06 -4.63 -40.07 -8.27 -39.47 -5.90 -40.71 -9.29 -42.65 -8.17 
5 -14.94 -8.37 -14.89 -10.79 -12.29 -8.50 -14.41 -10.00 -17.28 -12.36 
6 -8.83 -16.18 -10.36 -23.23 -8.19 -22.78 -10.64 -23.53 -12.61 -26.85 

7 25.62 12.24 27.22 15.58 26.31 13.10 28.60 20.50 31.26 21.46 
8 9.42 13.23 13.85 17.12 11.36 14.71 9.51 9.42 11.57 15.18 
9 2.23 51.32 7.51 60.78 4.95 59.44 13.76 70.37 18.03 79.10 

10 -51.23 -4.31 -60.79 -5.92 -59.51 -3.36 -69.68 -11.30 -78.23 -14.39 
11 -13.82 -9.74 -13.10 -10.36 10.62 -7.86 -6.84 -6.70 -11.21 -7.54 
12 -12.15 25.25 -12.72 -23.71 -10.33 -22.81 -16.67 -24.98 -17.92 -30.40 

13 -0.33 1.05 -0.34 -0.61 0.24 0.55 -0.42 -0.65 -0.37 -0.59 
14 0.73 0.78 -3.51 -3.63 -0.55 -0.56 -3.33 -3.33 -2.98 -3.04 
15 2.55 2.47 -1.31 -1.13 0.56 0.66 -1.08 -0.96 -0.98 -0.82 
16 0.66 1.10 -3.75 -3.91 -0.66 -0.53 -3.74 -3.94 -3.20 -3.32 
17 2.08 2.05 -0.90 -0.03 0.53 0.68 -1.00 -0.12 -0.89 0.01 
18 -0.52 -0.36 0.04 0.01 0.11 0.06 -0.41 -0.62 -0.79 -0.86 
19 -0.72 -0.04 0.05 0.96 -0.68 -0.50 0.12 1.03 0.02 0.98 
20 2.17 2.83 3.95 3.81 0.50 0.64 3.97 3.80 3.62 3.51 
21 0.58 0.71 1.14 1.29 -0.64 -0.53 1.01 1.12 0.95 1.11 
22 2.00 2.17 3.62 3.55 0.53 0.48 3.41 3.42 3.35 3.29 
23 0.26 0.19 0.76 0.49 -0.48 -0.12 0.79 0.55 0.69 0.40 

24 -17.83 -26.69 -23.09 -23.36 -22.55 -23.11 -23.15 -24.74 -27.79 -30.89 
25 17.20 24.78 23.23 26.48 22.78 26.38 23.53 27.62 26.85 30.00 

Notes : 
1) To be read in conjunction with, Fig Si, 4.16, and 4.17. 
2) For strain gauge positions see Appendix C. 
3) Bending moments shown are per 1 kN of applied ram load. 
4) Experimental co-efficients have been derived from the measured strain gauge values at a 

ram load of 200 kN, and extrapolated to the ends of the respective member. 
5) For definition of theoretical models see Chapter 7. 
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Table Experimental and theoretical elastic bending moment co-efficients for truss T6. 

Member Bending moment co-efficients 
(kNmm per I kN of applied load) 

Experimental S1 model S2 model Y model K model 
end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 end 1 end 2 

1 27.63 18.34 30.31 21.80 28.84 17.64 30.82 18.16 33.79 21.27 
2 8.81 32.08 13.37 31.61 10.47 28.73 17.13 29.01 21.61 32.29 
3 -9.65 44.22 2.54 37.13 -0.72 37.13 8.18 42.05 10.89 55.31 
4 -22.40 19.88 -11.03 10.99 -11.22 11.18 -19.94 20.07 -16.50 16.58 
5 -45.28 2.71 -37.06 -2.75 -37.06 0.53 -42.13 -8.51 -55.38 -11.21 
6 -31.04 -9.28 -31.46 -13.40 -28.55 -10.51 -28.75 -17.20 -32.00 -21.63 
7 -18.46 -26.97 -21.79 -30.02 -17.64 -28.55 -18.12 -30.49 -21.23 -33.40 

8 19.24 1.10 32.71 3.66 32.63 0.74 37.86 12.67 45.06 14.21 
9 25.97 16.44 28.70 18.34 26.57 14.12 19.30 24.29 27.71 28.79 

10 12.46 31.48 18.01 33.18 13.96 30.37 11.66 12.64 14.25 21.68 
11 -12.38 86.85 -0.66 87.79 -4.30 85.97 18.81 117.90 21.85 124.66 
12 -90.65 -0.83 -87.77 0.55 -85.95 4.16 -117.91 -19.10 -124.66 -22.16 
13 -30.64 -10.96 -33.00 -18.04 -30.22 -13.97 -12.26 -11.58 -21.33 -14.16 
14 -17.41 -23.06 -18.37 -28.56 -14.15 -26.41 -24.41 -19.04 -28.87 -27.40 
15 -0.54 -17.37 -3.87 -32.56 -0.93 -32.48 -13.00 -37.79 -14.56 -44.97 

16 -0.87 -0.99 -2.04 -2.33 -1.00 -0.21 -2.01 -2.46 -1.72 -2.05 
17 2.48 1.93 -2.87 -2.91 0.21 0.19 -3.09 -3.13 -2.37 -2.47 
18 -2.43 -1.73 -3.88 -4.19 -0.19 0.02 -3.41 -3.21 -2.91 -2.77 
19 1.91 1.73 -3.81 -2.90 -0.02 0.08 -3.04 -2.85 -2.77 -2.54 
20 -2.39 -1.33 -3.02 -3.44 -0.84 0.19 -3.66 -3.83 -3.14 -3.12 
21 1.57 0.90 -2.90 -1.31 -0.19 -0.26 -3.65 -2.33 -2.91 -1.42 
22 -0.21 1.62 0.65 1.03 0.26 0.84 -0.28 0.40 0.11 0.67 
23 -1.93 -1.10 -1.03 -0.66 -0.85 -0.26 -0.40 0.28 -0.67 -0.11 
24 0.15 0.41 1.30 2.89 0.26 0.20 2.32 3.63 1.42 2.90 
25 -0.53 -0.05 3.41 2.99 -0.20 0.08 3.80 3.63 3.09 2.82 
26 0.50 0.36 2.96 3.89 -0.08 0.03 2.90 3.09 2.60 2.82 
27 -0.74 0.16 4.14 3.82 -0.29 0.18 3.14 3.34 2.71 2.85 
28 0.28 0.11 2.96 2.93 -0.18 -0.20 3.18 3.16 2.51 2.43 
29 0.27 1.01 2.30 2.02 0.20 0.99 2.43 1.99 2.03 1.70 

30 -44.34 -14.20 -40.41 -32.71 -40.92 -32.63 -39.77 -37.86 -50.82 -45.06 
31 40.90 12.51 40.16 32.56 40.65 32.48 39.47 37.79 50.45 44.97 

Notes : 
1) To be read in conjunction with, Fig S1,4.16, and 4.17. 
2) For strain gauge positions see Appendix C. 
3) Bending moments shown are per 1 kN of applied ram load. 
4) Experimental co-efficients have been derived from the measured strain gauge values at a 

ram load of 200 kN, and extrapolated to the ends of the respective member. 
5) For definition of theoretical models see Chapter 7. 
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Table F19 Measured axial forces and bending moments at ram failure load for trusses Ti & T2. 

T1 T2 

Member Axial Bending moments Axial Bending moments 
force force 
kN kNmm kNmm kN kNmm kNmm 

end 1 end 2 end 1 and 2 

1 -4 4262 -1115 5 2985 4694 
2 119 2655 1578 160 2658 5372 
3 235 -530 6372 321 2240 6260 
4 369 -4704 5524 483 1756 9395 
5 493 -4674 5725 651 -1922 1964 
6 351 -5084 6392 487 -8841 -873 
7 241 -8719 -649 321 -6712 -2553 
8 120 -650 -2494 158 -5304 -2524 
9 -4 773 -4613 6 -4619 -3221 

10 -64 6365 1111 -76 5139 4615 
11 -175 -323 5740 -238 3232 5344 
12 -288 -5492 2287 -398 2628 4000 
13 -397 -1561 6002 -522 3340 5813 
14 -399 -6943 2096 -517 -8142 -5221 
15 -271 -2338 4999 -407 -2475 -1030 
16 -178 -5473 852 -239 -5140 -3138 
17 -64 -1743 -6952 -76 -4767 -5354 

18 81 4 -332 110 585 436 
19 -76 -205 -442 -108 -211 -171 
20 83 -468 -414 110 396 461 
21 -79 -341 -483 -110 -151 -15 
22 86 -495 -210 112 247 437 
23 -92 -238 -188 -108 -43 74 
24 84 -325 197 105 289 374 
25 -91 22 -120 -121 -36 19 
26 -90 -338 259 -123 -525 -208 
27 86 138 136 101 -233 -244 
28 -93 -224 574 -110 -240 -86 
29 83 597 415 109 258 97 
30 -76 371 490 -113 -83 -193 
31 83 497 322 107 -249 -118 
32 -82 320 87 -113 6 -110 
33 78 293 107 -109 -467 

34 -66 -3954 -6470 -85 -2736 -1140 
35 -64 4535 7109 -83 3026 1803 

Note : 
1) To be read in conjunction with Figs S2,4.16, and 4.17. 
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Table F20 Measured axial forces and bending moments at ram failure load for trusses T3 & T4. 

T3 T4 

Member Axial Bending moments Axial Bending moments 
force force 
kN kNmm kNmm kN kNmm kNmm 

end 1 end 2 end 1 end 2 

1 102 8613 8250 131 12039 10218 
2 258 -309 13022 310 -2145 13123 
3 395 -6603 6307 466 -6257 5390 
4 254 -12486 -456 313 -15028 -717 
5 98 -6884 -9054 126 -8353 -12072 

6 -27 5696 -3363 -20 10296 -4292 
7 -179 9778 -3074 -209 14130 -1520 
8 -320 9443 21504 -362 -717 13193 
9 -314 -18765 -7622 -362 -25959 11800 

10 -180 1218 -9345 -219 90 -13009 
11 -21 3382 -5834 -22 3347 -10158 

12 -172 -587 -622 -202 -1168 -1134 
13 192 0 0 193 1569 1670 
14 -184 -341 -688 -211 -981 -807 
15 144 710 751 182 1910 1939 
16 -169 -388 12 -226 
17 -177 -95 -299 -222 -727 -383 
18 150 -366 -152 190 -1512 -721 
19 -184 -438 -528 -218 426 -118 
20 192 0 0 221 -820 -260 
21 -175 -278 335 -212 -292 623 

22 -13 -12006 -5596 -13 -15662 -8310 
23 -16 10997 5712 -15 15162 8611 

Note : 
1) To be read in conjunction with Figs S2,4.16, and 4.17. 
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Table F21 Measured axial forces and bending moments at ram failure load for trusses T5 & T6. 

T5 T6 

Member Axial Bending moments Member Axial Bending moments 
force force 

kN kNmm kNmm kN kNmm kNmm 
end 1 end 2 end 1 end 2 

1 28 9441 929 1 183 30317 10651 
2 164 6007 9347 2 361 2973 31639 
3 289 -4289 17269 3 582 -20902 37312 
4 294 -17366 2772 4 744 -24770 19944 
5 155 -7072 -4467 5 572 -36397 8303 
6 24 -884 -7939 6 355 -24889 -6895 

7 190 -9564 -27922 
7 -166 11692 1432 
8 -288 5418 7154 8 12 25958 -8718 
9 -399 -1492 14261 9 -252 27458 772 

10 -380 -16346 652 10 -443 13994 17691 
11 -293 -7687 -4651 11 -648 17192 69682 
12 -161 -1670 -10451 12 -642 -83003 -34553 

13 -483 -16245 -11449 
13 202 -212 -50 14 -280 -4885 -23530 
14 -127 113 54 15 -7 6364 -21342 
15 192 149 434 
16 -125 -166 356 16 -209 -132 -847 
17 200 330 81 17 189 1830 1827 

18 -217 -2040 -1285 
18 -306 -704 686 19 202 1617 1437 

20 -224 -1893 -1916 
19 166 56 -307 21 207 2712 2662 
20 -119 499 915 22 -257 -824 300 
21 192' 0 0 23 -251 -870 474 
22 -131 672 819 24 201 -1629 -998 
23 187 -46 -11 25 -239 -256 523 

26 223 -1510 -1233 
24 -157 -8503 -11483 27 -220 -152 525 
25 -149 7592 9823 28 218 -1475 -1221 

29 -218 351 285 

30 -54 -31454 -5784 
31 -57 26154 2427 

Note : 
1) To be read in conjunction with Figs S2,4.16, and 4.17. 



302 

APPENDIX G 

EXPERIMENTAL AND THEORETICAL ELASTIC BENDING MOMENT 
DISTRIBUTION 

(the bending moment diagrams have been plotted on the side of the 
member where the stress induced by the bending moment is tensile) 
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APPENDIX H 

EXPERIMENTAL BENDING MOMENT DISTRIBUTION DIAGRAMS 
AT TRUSS ULTIMATE LOAD 

(the bending moment diagrams have been plotted on the side of the 
member where the stress induced by the bending moment is tensile) 
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APPENDIX I 

CIDECT DESIGN EQUATIONS FOR RHS GAP AND OVERLAP 
JOINTS 
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APPENDIX .I 

COMPARISON OF EXPERIMENTAL AND PREDICTED JOINT 
STRENGTHS 
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APPENDIX K 

BRANCH MEMBERS : COMPARISON OF EXPERIMENTAL AND 
DESIGN RAM FAILURE LOADS 
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APPENDIX L 

CHORD MEMBERS : COMPARISON OF EXPERIMENTAL AND 
DESIGN RAM FAILURE LOADS 
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APPENDIX M 

COMPARISON OF MEASURED AND ALLOWABLE SHEAR STRESS 
IN THE BRANCH MEMBERS 
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