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LAMPIRAN 1 
HASIL TEST TARIK TULANGAN LENTUR 
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LAMPIRAN 2 
HASIL TEST TARIK TULANGAN GESER 
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LAMPIRAN 3 
HASIL TEST TARIK PELAT 
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LAMPIRAN 4 
HASIL TEST TEKAN 
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UMUR A SLUMP BERAT w BEBAN TEGANGAN fc' KONVERSI TEGANGAN fc' KONVERSI TEGANGAN KONVERSI TEGANGAN fc'
DICOR DITEST (hari) (cm2) (cm) (kg) (kg/m3) (ton) (kg/cm2) (MPa) S-K (kg/cm2) (MPa) UMUR (PBI) (kg/cm2) UMUR (UI) (kg/cm2) (MPa)

1 11/06/08 21/06/08 10 10-1 176.71 12 12.24 2,295.90 47 265.97 0.83 327.26 33.37 0.749 436.93 0.78 419.56 42.78
10-2 12.21 49.5 280.11
10-3 12.17 47.5 268.80

12.21 271.62
0.04 7.49

12.17 264.14 26.93 32.45 41.6

2 22/06/08 11 11-1 12.16 2,292.34 41 232.01 269.31 27.46 0.781 344.82 0.807 333.71 34.03
11-2 12.19 36 203.72
11-3 12.16 2294.12 41.5 234.84 23.99

12.17 223.52
0.02 17.21

12.15 206.31 21.04 25.35 32.5

3 08/07/08 27 27-1 12.26 2,291.32 53.5 302.75 382.94 39.05 0.992 386.03 0.994 385.25 39.28
27-2 12.24 57.5 325.38
27-3 12.67 57.5 325.38

12.39 317.84
0.24 13.07

12.15 304.77 31.08 37.44 48

4 10/07/08 29 29-1 12.28 2,291.70 57.25 323.97 405.66 41.37 1 405.66 1 405.66 41.37
29-2 12.27 52 294.26
29-3 12.79 2291.51 69.25 391.87 30.15

12.45 336.70
0.30 50.04

12.15 286.66 29.23 35.22 45.15

HASIL TEST TEKAN
TANGGAL CODENO
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LAMPIRAN 5 
PERHITUNGAN MOMEN ULTIMATE BALOK BIASA 
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PERHITUNGAN MOMEN ULTIMATE BALOK BIASA  
 
 
Data :   
b   =  175 mm   lebar penampang balok 
h =  225 mm   tinggi penampang balok 
d =  185 mm   tinggi efektif balok 
d’ =  40 mm   tebal selimut beton 
fc’ =  24 MPa   
fy =  338 MPa (D 13) 
fy =  418 MPa (D 10)  
q =  0,89 kN/m 
 
  
 
 
 
 
 
 
 
 
( luas penampang tulangan pokok tekan) 
 
 
 
 ( luas penampang tulangan pokok tarik) 
 
 
       
       Desain tulangan rangkap : 
            
    
        
 
 
 
 
 
 
 
Cek Tulangan compressive dengan tensile : 
          
 
 
 

 
              543,35 > 338  maka digunakan fy batas 

2 2 21 1' . . . . .11 .2 95,033.2 190,07 mm
4 4

As D n⎛ ⎞ ⎛ ⎞= = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

π π

2 2 21 1' . . . . .11 .3 95,033.3 285,1 mm
4 4

As D n⎛ ⎞ ⎛ ⎞= = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

π π

'.Cs As fy=

.Ts As fy=

0,85. '. .Cc fc b a=

'600 (600 ). dfy fy
d

− − >

40600 (600 338). 338
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− − >
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2) Perhitungan Kuat Geser Nominal 
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 . '. .
6
1   . 24.175.185 26434,08 N
6

Vn Vc Vs

Vc fc Bw d

= +

=

= =

2

. .

2. .5 .418.185   121469,68 N
100

Av fy dVs
s

=

= =
π

0h∑ =

'. 0,85. '. . .As fy fc b a As fy+ =
190,07.338 0,85.24.175. 285,1.338

32121,21                                                      9,00 mm
3570

a

a

+ =

= =

. .
      (( '. ).( ')) ((0,85. '. . ).( 0,5. )
Mn Cs ls Cc lc

As fy d d fc b a d a
= +
= − + −

((190,07.338).(185 40)) ((0,85.24.175.9).(185 0,5.9)
15113070,75 Nmm = 15,1 kNm

= − + −
=

21. . .
2

Mn P L q L= +

1 . .
2

15,1 0,89.1,5 meter   10,27 kN
1,5 meter 2

MnP q L
L

= −

= − =

26434,08 121469,68 147,904 kNVn = + =
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LAMPIRAN 6 
PERHITUNGAN MOMEN ULTIMATE BALOK DENGAN PERKUATAN 
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PERHITUNGAN MOMEN ULTIMATE BALOK DENGAN PERKUATAN 

 
 
Data :   
b   =  175 mm   lebar penampang balok 
h =  225 mm   tinggi penampang balok 
d =  185 mm   tinggi efektif balok 
d’ =  40 mm   tebal selimut beton 
fc’ =  30 MPa  
fy =  338 MPa (D 11) 
fy =  418 MPa (D 10)  
q =  0,89 kN/m 
bf =  50 mm   lebar penampang carbon fiber 
hf =  1,2 mm   tinggi penampang carbon fiber 
 
 
 
 
 
 
 
 
 
 
 ( luas penampang tulangan pokok tekan) 
 
 
 
 ( luas penampang tulangan pokok tarik) 
 
 
 
( luas penampang carbon fiber ) 
 
 
       Desain tulangan rangkap : 
        
 
 
 
 
 
 
 
 
         
        

2 2 21 1' . . . . .11 .2 95,033.2 190,07 mm
4 4

As D n⎛ ⎞ ⎛ ⎞= = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

π π

2 2 21 1' . . . . .11 .3 95,033.3 285,1 mm
4 4

As D n⎛ ⎞ ⎛ ⎞= = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

π π

2. 50.1, 2 60 mmAsf bf hf= = =

'.Cs As Fs=

0,85. '. .Cc fc b a=

.Ts As fy=

.Tf Asf fyf=
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Cek Tulangan compressive dengan tensile : 
          
 
 
 
 
 
 
          543,35 > 338  maka digunakan fy batas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2)  Perhitungan Kuat Geser Nominal 
  
 
 
 
 
 
 
 
  
 
  
 
 
 
 

'600 (600 ). dfy fy
d

− − >

40600 (600 338). 338
185

− − >

0h∑ =

'. 0,85. '. . . .As fy fc b a As fy Asf fyf+ = +

190,07.338 0,85.30.175. 285,1.338 60.2800
129948,84                                                      29,12 mm

4462,5

a

a

+ = +

= =

21. . .
2

Mn P L q L= +

1 . .
2

31,5 0,89.1,5 meter   20,31 kN
1,5 meter 2

MnP q L
L

= −

= − =

((190,07.338).(185 40)) ((0,85.30.175.29,12).(185 0,5.29,12)
31463620,19 Nmm = 31,5 kNm

= − + −
=

. .
      (( '. ).( ')) ((0,85. '. . ).( 0,5. )
Mn Cs ls Cc lc

As fy d d fc b a d a
= +
= − + −

1 . '. .
6
1   . 30.175.185 29554,2 N
6

Vn Vc Vs

Vc fc Bw d

= +

=

= =

2

. .

2. .5 .418.185   121469,68 N
100

Av fy dVs
s

=

= =
π

29554, 2 121469,68 151,024 kNVn = + =
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LAMPIRAN 7 
CONCRETE MIX DESIGN DATA 
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LAMPIRAN 8 
DATA HASIL PENGUKURAN LENDUTAN BALOK BIASA 
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DATA HASIL PENGUKURAN LENDUTAN BALOK BIASA 

 
M-1.1 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 19.00 17.00 10.00 15.00
2 23.48 18.65 16.95 9.91 15.06
3 22.58 18.05 16.87 9.81 15.15
4 21.90 17.79 16.80 9.76 15.20
5 20.10 16.71 16.64 9.65 15.28
6 17.60 15.40 16.45 9.51 15.40
7 15.20 14.70 16.28 9.39 15.56
8 13.60 13.30 16.15 9.32 15.69
9 12.40 12.65 16.05 9.28 15.79

10 10.45 11.66 15.90 9.20 15.94
11 8.50 10.60 15.75 9.11 15.96
12 6.30 8.48 15.56 9.02 15.97
13 4.82 6.80 15.32 9.01 15.98
14 9.00 15.98
15  

 
M-1.2 

BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5
0 23.00 14.00 9.00 25.00 9.00
2 22.60 13.81 8.98 24.97 9.02
3 21.92 13.45 8.94 24.90 9.05
4 20.91 12.85 8.86 24.83 9.06
5 19.25 11.90 8.77 24.75 9.07
6 17.00 10.84 8.68 24.68 9.08
7 15.35 9.96 8.60 24.57 9.08
8 14.10 9.20 8.55 24.49 9.08
9 12.30 8.20 8.45 24.39 9.08

10 10.45 7.40 8.35 24.29 9.08
11 8.25 6.30 8.22 24.15 9.08
12 0.00 5.10 8.10 24.11 9.08
13
14
15  
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M-1.3 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 16.00 17.00 30.00 8.00
2 23.56 15.81 16.98 29.92 8.00
3 22.93 14.45 16.95 29.82 8.01
4 22.10 14.03 16.88 29.72 8.02
5 20.89 13.03 16.81 29.63 8.03
6 20.20 12.56 16.74 29.56 8.05
7 18.20 11.96 16.68 29.50 8.06
8 16.80 11.26 16.61 29.42 8.08
9 15.70 10.70 16.53 29.34 8.09

10 14.50 9.90 16.46 29.24 8.10
11 12.80 8.95 16.35 29.13 8.11
12 11.10 8.10 16.27 28.99 8.11
13 9.20 7.40 16.14 28.89 8.11
14 6.00
15  

 
M-2.1 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 19.00 22.00 12.00 13.00 0.00
2 18.50 21.78 11.97 12.87 0.05

4 16.55 20.63 11.79 12.72 0.12

6 13.32 19.94 10.55 12.53 0.26

8 10.00 17.08 10.30 12.31 0.39

10 5.50 15.78 10.25 12.10 0.61

12 0.00 12.00 9.44 11.90 0.81

14 8.95 11.84 1.91  
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M-2.2 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 22.00 19.00 10.00 3.00 10.00
2 21.43 18.69 9.89 2.86 10.03
3 20.45 17.68 9.78 2.48 10.05
4 19.10 17.19 9.57 2.47 10.11
5 17.80 16.59 9.41 2.42 10.20
6 16.40 15.80 9.31 2.39 10.31
7 15.01 15.10 9.20 2.35 10.40
8 13.80 13.30 9.16 2.32 10.45
9 12.20 12.60 9.06 2.25 10.55

10 10.60 11.30 8.98 2.20 10.65
11 8.91 10.90 8.82 2.16 10.82
12 7.30 10.05 8.73 2.10 10.94
13 5.50 9.92 8.58 2.08 11.08
14 2.06 11.25
15  

 
M-2.3 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 14.00 18.10 23.00 5.00
2 23.79 13.86 18.02 23.00 5.04
3 23.21 13.56 17.96 22.98 5.09
4 22.56 13.25 17.90 22.92 5.15
5 21.50 12.65 17.81 22.81 5.21
6 19.70 11.80 17.69 22.71 5.29
7 18.25 10.86 17.59 22.62 5.36
8 16.70 9.98 17.48 22.53 5.45
9 15.40 9.25 17.38 22.46 5.55

10 13.60 8.30 17.27 22.40 5.69
11 12.40 7.28 17.13 22.32 5.82
12 10.30 5.60 17.05 22.25 6.07
13 8.40 4.70 16.93 22.17 6.12
14 5.80 3.25 16.74 22.10 6.16
15  
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M-3.1 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 21.00 19.00 5.00 25.00
2 23.52 20.75 18.98 4.94 25.06
3 22.85 20.40 18.94 4.92 25.14
4 21.10 19.95 18.86 4.88 25.21
5 20.75 19.10 18.79 4.80 25.30
6 18.02 18.20 18.66 4.72 25.40
7 17.35 17.30 18.55 4.63 25.50
8 15.60 16.40 18.42 4.55 25.59
9 14.20 15.81 18.30 4.48 25.69

10 12.56 14.88 18.17 4.40 25.80
11 11.00 13.98 17.64 4.33 25.92
12 9.20 13.05 16.92 4.27 26.05
13 7.40 12.00 16.76 4.20 26.18
14 5.00 10.00 16.45 4.15 26.30
15  

 
M-3.2 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 25.00 20.00 25.00 5.00
2 23.30 24.80 19.94 24.98 5.11
3 22.75 24.25 19.90 24.94 5.21
4 21.99 24.00 19.83 24.90 5.31
5 20.91 23.45 19.74 24.82 5.42
6 19.50 21.65 19.64 24.75 5.55
7 17.90 20.72 19.50 24.65 5.69
8 16.29 19.80 19.36 24.58 5.82
9 14.99 19.01 19.25 24.50 5.95

10 13.25 18.10 19.09 24.42 6.17
11 11.30 17.00 18.90 24.36 6.37
12 9.00 16.01 18.74 24.29 6.58
13 7.30 15.01 18.55 24.24 6.80
14 5.45 14.00 18.33 24.18 7.07
15  
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M-3.3 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 23.00 12.00 13.00 7.00 18.00
2 22.44 11.67 12.95 6.93 18.18
3 21.55 11.20 12.85 6.84 18.19
4 20.65 10.65 12.74 6.75 18.27
5 19.16 9.85 12.60 6.63 18.34
6 17.80 9.10 12.50 6.54 18.42
7 16.50 8.35 12.40 6.44 18.50
8 14.90 7.55 12.29 6.34 18.58
9 13.35 6.72 12.15 6.25 18.72

10 11.60 5.80 12.02 6.12 18.85
11 9.70 4.83 11.85 6.01 18.97
12 8.15 3.90 11.70 5.89 19.08
13 6.20 2.15 11.55 5.75 19.19
14 4.30 1.10 11.40 5.64 19.30
15 2.20 0.01 11.20 5.55 19.45  
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LAMPIRAN 9 
DATA HASIL PENGUKURAN LENDUTAN BALOK  

DENGAN PERKUATAN 
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DATA HASIL PENGUKURAN LENDUTAN BALOK 

DENGAN PERKUATAN 
 
M-1.1 

BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5
0 24.00 24.00 27.00 7.00 7.00
2 23.39 23.74 26.96 6.91 7.00
3 22.52 23.32 26.90 6.81 7.01
4 21.68 22.85 26.85 6.72 7.02
5 20.54 22.23 26.75 6.65 7.02
6 19.07 21.55 26.64 6.57 7.02
7 17.60 20.79 26.52 6.47 7.02
8 16.50 20.20 26.43 6.41 7.02
9 15.20 19.50 26.35 6.34 7.02

10 14.65 18.75 26.24 6.22 7.02
11 12.30 18.12 26.14 6.13 7.02
12 10.90 17.40 26.05 6.05 7.03
13 9.45 16.73 25.95 5.95 7.03
14 1.50 13.40 25.35 5.90 7.05

14.2 -2.25 11.81 25.16 5.90 7.05  
 
M-1.2 

BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5
0 24.00 24.00 27.00 7.00 7.00
2 23.39 23.74 26.96 6.91 7.00
3 22.52 23.32 26.90 6.81 7.01
4 21.68 22.85 26.85 6.72 7.02
5 20.54 22.23 26.75 6.65 7.02
6 19.07 21.55 26.64 6.57 7.02
7 17.60 20.79 26.52 6.47 7.02
8 16.50 20.20 26.43 6.41 7.02
9 15.20 19.50 26.35 6.34 7.02

10 14.65 18.75 26.24 6.22 7.02
11 12.30 18.12 26.14 6.13 7.02
12 10.90 17.40 26.05 6.05 7.03
13 9.45 16.73 25.95 5.95 7.03
14 1.50 13.40 25.35 5.90 7.05

14.2 -2.25 11.81 25.16 5.90 7.05  
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M-1.3 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 30.00 1.00 23.00 10.00
2 22.87 29.45 0.95 22.93 10.02
3 21.54 28.78 0.86 22.84 10.08
4 19.34 27.69 0.71 22.68 10.15
5 17.61 26.81 0.59 22.56 10.22
6 17.41 26.72 0.59 22.55 10.22
7 16.25 26.13 0.52 22.47 10.28
8 14.57 25.28 0.41 22.38 10.30
9 13.90 24.92 0.37 22.32 10.31

10 11.62 23.75 0.23 22.16 10.31
11 10.45 23.27 0.18 22.07 10.32
12 8.63 22.15 0.05 21.97 10.32

12.4 2.45 18.77 -0.32 21.89 10.32
12.8 0.79 17.91 -0.38 21.88 10.32
13 -0.33 16.88 -0.46 21.87 10.32

13.2 -2.50 16.10 -0.56 21.85 10.32
13.4 -4.07 15.17 -0.67 21.84 10.32
13.8 -7.10 12.70 -0.81 21.81 10.32
14 -10.00 9.78 -1.04 21.78 10.32

14.2 -14.00 8.05 -1.17 21.77 10.32  
 
M-2.1 

BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5
0 24.00 21.00 30.00 1.00 0.00
2 23.45 20.75 30.02 0.98 0.02
3 22.40 20.25 29.89 0.88 0.03
4 22.00 20.04 29.86 0.84 0.04
5 21.30 19.65 29.78 0.81 0.05
6 20.30 19.00 29.66 0.75 0.05
7 18.20 18.25 29.55 0.69 0.06
8 17.60 17.70 29.46 0.61 0.07
9 16.59 17.05 29.36 0.55 0.09

10 15.01 16.32 29.25 0.49 0.11
11 13.60 15.65 29.15 0.42 0.16
12 12.30 15.03 29.06 0.37 0.20
13 11.10 13.47 28.96 0.32 0.24
14 9.30 12.60 28.76 0.26 0.28
15 6.00 9.80 27.70 0.20 0.33
15 2.00 6.40 27.42 0.18 0.35
15 0.00 5.00 27.26 0.18 0.35

15.4 -0.50 3.30 27.10 0.18 0.35
15.8 -1.00 2.20 27.02 0.17 0.37
16 -1.50 1.00 26.88 0.17 0.37

16.2 -2.00 0.10 26.68 0.17 0.37  
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M-2.2 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 22.00 30.00 18.00 7.00 7.00
2 21.42 29.69 17.98 6.96 7.02
3 20.62 29.33 17.92 6.86 7.03
4 19.35 28.62 17.81 6.72 7.04
5 17.54 27.70 17.66 6.54 7.05
6 16.25 27.20 17.55 6.43 7.08
7 14.75 26.23 17.42 6.31 7.11
8 13.82 25.73 17.33 6.24 7.14
9 12.23 24.95 17.20 6.13 7.19

10 10.95 24.43 17.08 6.06 7.24
11 9.77 23.77 17.01 6.00 7.27
12 8.65 23.18 16.92 5.93 7.31
13 7.35 22.46 16.80 5.87 7.35

13.6 2.80 18.90 16.30 5.82 7.38
13.8 -0.20 18.20 16.19 5.81 7.39
14 -3.00 17.50 16.05 5.80 7.39

14.2 -5.00 15.40 15.90 5.79 7.40
14.4 -7.00 15.25 15.78 5.77 7.41
14.6 -9.00 14.40 15.65 5.76 7.41
14.8 -9.50 13.30 15.51 5.74 7.42
15 -12.00 11.60 15.31 5.73 7.43

15.2 -15.00 9.90 15.00 5.71 7.43
15.4 -18.00 8.30 14.80 5.70 7.43  

 
M-2.3 

BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5
0 22.00 26.00 10.00 8.00 0.00
2 21.42 25.61 9.95 7.97 0.06
3 20.62 24.45 9.73 7.91 0.20
4 19.35 23.27 9.50 7.80 0.35
5 17.54 22.42 9.34 7.72 0.47
6 16.25 21.71 9.21 7.64 0.57
7 14.75 21.37 9.19 7.64 0.60
8 13.82 20.81 9.05 7.64 0.72
9 12.23 20.00 8.90 7.52 0.72

10 10.95 19.18 8.73 7.41 0.74
11 9.77 18.40 8.60 7.39 0.74
12 8.65 17.74 8.47 7.24 0.74
13 7.35 17.16 8.37 7.19 0.74
14 2.80 16.05 8.15 7.09 0.74
15 -0.20 13.69 7.75 7.03 0.74
16 -3.00 10.75 7.24 6.96 0.74

16.2 -5.00 8.95 6.99 6.95 0.74
16.4 -7.00 8.04 6.85 6.93 0.74
16.6 -9.00 6.68 6.39 6.90 0.74  
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M-3.1 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 25.00 30.00 9.00 8.00
2 23.60 24.84 30.00 8.95 8.00
3 22.86 24.45 29.96 8.88 8.02
4 22.07 24.09 29.90 8.81 8.05
5 21.00 23.65 29.81 8.74 8.07
6 19.62 22.74 29.67 8.67 8.09
7 15.20 21.95 29.54 8.58 8.14
8 14.00 21.25 29.41 8.52 8.19
9 13.70 20.50 29.30 8.44 8.22

10 11.45 19.85 29.20 8.38 8.34
11 10.10 19.22 29.10 8.30 8.41
12 8.43 18.55 28.00 8.23 8.48
13 4.07 17.85 27.90 8.15 8.56
14 1.85 17.07 27.78 8.06 8.62
15 0.00 15.60 27.42 7.98 8.69
16 -0.50 13.00 27.05 7.92 8.72
16 -0.80 10.60 26.75 7.90 8.75

16.2 -1.10 9.75 26.45 7.88 8.77
16.4 -1.20 8.67 26.25 7.86 8.79
16.6 -1.40 5.43 25.90 7.84 8.80
16.8 -1.60 4.68 25.78 7.82 8.80
17 -1.70 4.30 25.73 7.82 8.80

17.2 -1.80 3.90 25.68 7.82 8.80
17.4 -1.90 3.00 25.54 7.81 8.80
18 -2.00 2.00 25.50 7.79 8.81

18.2 -2.10 1.00 25.46 7.76 8.81
18.4 -2.20 0.00 25.43 7.76 8.82  
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M-3.2 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 30.00 10.00 10.00 23.00
2 23.55 29.78 9.95 10.00 23.07
3 22.20 29.10 9.83 9.95 23.27
4 21.70 28.84 9.79 9.88 23.30
5 20.48 28.21 9.69 9.81 23.44
6 19.32 27.57 9.59 9.81 23.58
7 17.90 26.85 9.51 9.79 23.66
8 16.70 26.20 9.45 9.75 23.71
9 15.70 25.75 9.40 9.71 23.75

10 14.50 25.10 9.33 9.62 23.77
11 13.60 24.63 9.27 9.54 23.79
12 12.50 24.07 9.22 9.46 23.80
13 11.25 23.49 9.13 9.35 23.81
14 10.30 22.97 9.09 9.27 23.82
15 9.10 22.30 9.02 9.20 23.84
16 5.00 20.20 8.83 9.15 23.86
17 2.09 17.30 8.58 9.06 23.90
18 -3.30 15.39 8.28 9.02 23.92

18.2 -6.50 13.90 8.10 9.02 23.94
18.4 -9.50 10.12 8.03 9.02 23.96
18.6 -12.50 8.75 7.92 9.03 23.98
18.8 -16.00 7.30 7.88 9.03 24.00
19 -19.00 5.50 7.62 9.03 24.02

19.2 -22.00 3.90 7.50 9.04 24.03
19.4 -25.50 2.05 7.30 9.04 24.04
19.6 -28.50 0.04 7.22 9.04 24.05
19.8 -35.00 -0.45 7.01 9.04 24.06  
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M-3.3 
BEBAN (kN) DIAL 1 DIAL 2 DIAL 3 DIAL 4 DIAL 5

0 24.00 30.00 10.00 9.00 22.00
2 23.32 29.66 9.96 8.94 22.04
3 22.47 29.22 9.88 8.89 22.12
4 21.57 28.75 9.80 8.83 22.20
5 20.51 28.21 9.69 8.77 22.29
6 19.70 27.21 9.53 8.71 22.40
7 17.43 26.56 9.42 8.67 22.49
8 16.30 25.97 9.34 8.62 22.58
9 15.30 25.38 9.25 8.57 22.65

10 14.05 24.52 9.14 8.50 22.80
11 12.50 24.04 9.07 8.45 22.87
12 10.28 22.92 8.92 8.35 23.03
13 9.81 22.71 8.89 8.32 23.06
14 7.44 21.64 8.73 8.21 23.21
15 5.64 20.51 8.63 8.17 23.25
16 1.40 17.12 8.37 8.11 23.31
17 0.00 15.60 8.07 8.02 23.37
18 -15.00 11.50 7.61 7.94 23.45
19 -23.00 5.31 6.98 7.87 23.47

19.2 -30.00 1.60 6.66 7.82 23.47
19.4 -33.00 0.37 6.30 7.77 23.47
19.6 -37.00 -5.00 6.17 7.72 23.47
19.8 -43.00 -9.00 5.95 7.70 23.47
20 -50.00 -12.00 5.62 7.68 23.47  
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