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LAMPIRAN I 

Gambar Spherical Dome 

 

 

 

 

Gambar L1 Spherical Dome 
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LAMPIRAN II 

Table Element Force-Area Shells 

 

Tabel L2.1 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 1  

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

1 COMB1 47.79 65.98 1002.96 -381.68 

1 COMB1 47.79 65.98 1002.96 -381.68 

2 COMB1 -149.63 -461.13 -2133.15 1458.18 

3 COMB1 -47.76 48.24 1148.34 -85.64 

4 COMB1 47.79 65.98 1002.96 -381.68 

5 COMB1 -149.63 -461.13 -2133.15 1458.18 

6 COMB1 -47.76 48.24 1148.34 -85.64 

7 COMB1 47.79 65.98 1002.96 -381.68 

8 COMB1 -149.63 -461.13 -2133.15 1458.18 

9 COMB1 -47.76 48.24 1148.34 -85.64 

10 COMB1 47.79 65.98 1002.96 -381.68 

11 COMB1 -149.63 -461.13 -2133.15 1458.18 

12 COMB1 -47.76 48.24 1148.34 -85.64 

13 COMB1 47.79 65.98 1002.96 -381.68 

14 COMB1 -149.63 -461.13 -2133.15 1458.18 

15 COMB1 -47.76 48.24 1148.34 -85.64 

16 COMB1 47.79 65.98 1002.96 -381.68 

17 COMB1 -149.63 -461.13 -2133.15 1458.18 

18 COMB1 -47.76 48.24 1148.34 -85.64 

19 COMB1 47.79 65.98 1002.96 -381.68 

20 COMB1 -149.63 -461.13 -2133.15 1458.18 

21 COMB1 -47.76 48.24 1148.34 -85.64 

22 COMB1 47.79 65.98 1002.96 -381.68 

23 COMB1 -149.63 -461.13 -2133.15 1458.18 

24 COMB1 -47.76 48.24 1148.34 -85.64 

25 COMB1 47.79 65.98 1002.96 -381.68 

26 COMB1 -149.63 -461.13 -481.13 2461.1 

27 COMB1 -47.76 48.24 570.73 330.7 

28 COMB1 47.79 65.98 352.07 15.96 

29 COMB1 -149.63 -461.13 -481.13 2461.1 

30 COMB1 -47.76 48.24 570.73 330.7 
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Tabel L2.1 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 1 (lanjutan) 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

31 COMB1 47.79 65.98 1002.96 -381.68 

32 COMB1 -149.63 -461.13 -2133.15 1458.18 

33 COMB1 -47.76 48.24 1148.34 -85.64 

34 COMB1 47.79 65.98 1002.96 -381.68 

35 COMB1 -149.63 -461.13 -2133.15 1458.18 

36 COMB1 -47.76 48.24 1148.34 -85.64 

37 COMB1 47.79 65.98 1002.96 -381.68 

38 COMB1 -149.63 -461.13 -2133.15 1458.18 

39 COMB1 -47.76 48.24 1148.34 -85.64 

40 COMB1 47.79 65.98 1002.96 -381.68 

41 COMB1 -149.63 -461.13 -2133.15 1458.18 

42 COMB1 -47.76 48.24 1148.34 -85.64 

43 COMB1 47.79 65.98 1002.96 -381.68 

44 COMB1 -149.63 -461.13 -2133.15 1458.18 

45 COMB1 -47.76 48.24 1148.34 -85.64 

46 COMB1 47.79 65.98 1002.96 -381.68 

47 COMB1 -149.63 -461.13 -2133.15 1458.18 

48 COMB1 -47.76 48.24 1148.34 -85.64 
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Tabel L2.2 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 2 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

1 COMB2 53.27 69.31 988.72 -509.12 

1 COMB2 53.27 69.31 988.72 -509.12 

2 COMB2 -158.79 -497.22 -2133.66 1618.59 

3 COMB2 -49.29 50.27 1135 -194.69 

4 COMB2 53.27 69.31 988.72 -509.12 

5 COMB2 -158.79 -497.22 -2133.66 1618.59 

6 COMB2 -49.29 50.27 1135 -194.69 

7 COMB2 53.27 69.31 988.72 -509.12 

8 COMB2 -158.79 -497.22 -2133.66 1618.59 

9 COMB2 -49.29 50.27 1135 -194.69 

10 COMB2 53.27 69.31 988.72 -509.12 

11 COMB2 -158.79 -497.22 -2133.66 1618.59 

12 COMB2 -49.29 50.27 1135 -194.69 

13 COMB2 53.27 69.31 988.72 -509.12 

14 COMB2 -158.79 -497.22 -2133.66 1618.59 

15 COMB2 -49.29 50.27 1135 -194.69 

16 COMB2 53.27 69.31 988.72 -509.12 

17 COMB2 -158.79 -497.22 -2133.66 1618.59 

18 COMB2 -49.29 50.27 1135 -194.69 

19 COMB2 53.27 69.31 988.72 -509.12 

20 COMB2 -158.79 -497.22 -2133.66 1618.59 

21 COMB2 -49.29 50.27 1135 -194.69 

22 COMB2 53.27 69.31 988.72 -509.12 

23 COMB2 -158.79 -497.22 -2133.66 1618.59 

24 COMB2 -49.29 50.27 1135 -194.69 

25 COMB2 53.27 69.31 988.72 -509.12 

26 COMB2 -158.79 -497.22 -2133.66 1618.59 

27 COMB2 -49.29 50.27 1135 -194.69 

28 COMB2 53.27 69.31 988.72 -509.12 

29 COMB2 -158.79 -497.22 -2133.66 1618.59 

30 COMB2 -49.29 50.27 1135 -194.69 
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Tabel L2.2 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 2 (lanjutan) 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

31 COMB2 53.27 69.31 988.72 -509.12 

32 COMB2 -158.79 -497.22 -2133.66 1618.59 

33 COMB2 -49.29 50.27 1135 -194.69 

34 COMB2 53.27 69.31 988.72 -509.12 

35 COMB2 -158.79 -497.22 -2133.66 1618.59 

36 COMB2 -49.29 50.27 1135 -194.69 

37 COMB2 53.27 69.31 988.72 -509.12 

38 COMB2 -158.79 -497.22 -2133.66 1618.59 

39 COMB2 -49.29 50.27 1135 -194.69 

40 COMB2 53.27 69.31 988.72 -509.12 

41 COMB2 -158.79 -497.22 -2133.66 1618.59 

42 COMB2 -49.29 50.27 1135 -194.69 

43 COMB2 53.27 69.31 988.72 -509.12 

44 COMB2 -158.79 -497.22 -2133.66 1618.59 

45 COMB2 -49.29 50.27 1135 -194.69 

46 COMB2 53.27 69.31 988.72 -509.12 

47 COMB2 -158.79 -497.22 -2133.66 1618.59 

48 COMB2 -49.29 50.27 1135 -194.69 
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Tabel L2.3 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 3 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

1 COMB3 49.07 65.31 945.6 -449.04 

1 COMB3 49.05 65.18 964.41 -445.78 

2 COMB3 -148.54 -464.28 -2048.85 1494.05 

3 COMB3 -47.81 47.25 1080.45 -153.51 

4 COMB3 49.06 65.3 966.07 -445.82 

5 COMB3 -147.84 -464.21 -2057.26 1510.54 

6 COMB3 -49.36 47.03 1080.41 -148.77 

7 COMB3 48.87 65.31 1002.27 -449.7 

8 COMB3 -148.49 -466.17 -2104 1462.18 

9 COMB3 -48.46 47.42 1105.82 -143.17 

10 COMB3 48.95 65.45 989.2 -438 

11 COMB3 -149.32 -465.98 -2096.56 1469.83 

12 COMB3 -48 47.53 1110.15 -143.42 

13 COMB3 48.88 65.44 982.86 -438.96 

14 COMB3 -149.6 -465.7 -2094.36 1468.91 

15 COMB3 -47.68 47.56 1114.17 -143.1 

16 COMB3 48.85 65.44 978.25 -439.39 

17 COMB3 -149.85 -465.6 -2093.4 1468.11 

18 COMB3 -47.39 47.59 1118.21 -142.84 

19 COMB3 48.84 65.47 974.12 -439.95 

20 COMB3 -150.13 -465.67 -2092.98 1467.99 

21 COMB3 -47.11 47.63 1122.49 -142.72 

22 COMB3 48.87 65.51 970.16 -440.75 

23 COMB3 -150.47 -465.93 -2093.16 1468.44 

24 COMB3 -46.82 47.69 1127.6 -142.58 

25 COMB3 48.92 65.56 965.84 -442.09 

26 COMB3 -150.89 -466.35 -2095.21 1468.27 

27 COMB3 -46.49 47.79 1132.86 -141.89 

28 COMB3 48.91 65.45 964.17 -442.06 

29 COMB3 -151.59 -466.42 -2086.81 1451.79 

30 COMB3 -44.94 48.01 1132.9 -146.63 
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Tabel L2.3 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 3 (lanjutan) 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

31 COMB3 49.1 65.43 927.97 -438.18 

32 COMB3 -150.94 -464.46 -2040.06 1500.14 

33 COMB3 -45.83 47.62 1107.5 -152.23 

34 COMB3 49.02 65.3 941.04 -449.87 

35 COMB3 -150.11 -464.66 -2047.51 1492.49 

36 COMB3 -46.3 47.51 1103.17 -151.99 

37 COMB3 49.09 65.31 947.38 -448.91 

38 COMB3 -149.83 -464.93 -2049.71 1493.41 

39 COMB3 -46.62 47.48 1099.15 -152.3 

40 COMB3 49.12 65.3 951.99 -448.48 

41 COMB3 -149.58 -465.04 -2050.66 1494.21 

42 COMB3 -46.91 47.45 1095.11 -152.56 

43 COMB3 49.12 65.28 956.12 -447.92 

44 COMB3 -149.3 -464.96 -2051.08 1494.34 

45 COMB3 -47.18 47.41 1090.83 -152.68 

46 COMB3 49.1 65.23 960.09 -447.12 

47 COMB3 -148.96 -464.71 -2050.9 1493.89 

48 COMB3 -47.48 47.35 1085.72 -152.82 
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Tabel L2.4 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 4 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

1 COMB4 48.23 63.75 935.06 -432.72 

1 COMB4 48.26 63.88 916.25 -435.98 

2 COMB4 -146.14 -453.68 -1989.53 1466.58 

3 COMB4 -44.51 46.59 1076.52 -144.9 

4 COMB4 48.25 63.76 914.58 -435.94 

5 COMB4 -146.84 -453.75 -1981.13 1450.1 

6 COMB4 -42.96 46.82 1076.56 -149.64 

7 COMB4 48.44 63.75 878.39 -432.06 

8 COMB4 -146.19 -451.8 -1934.38 1498.46 

9 COMB4 -43.85 46.42 1051.15 -155.24 

10 COMB4 48.36 63.61 891.46 -443.76 

11 COMB4 -145.36 -451.99 -1941.83 1490.8 

12 COMB4 -44.32 46.32 1046.82 -154.99 

13 COMB4 48.43 63.62 897.8 -442.8 

14 COMB4 -145.08 -452.26 -1944.03 1491.72 

15 COMB4 -44.64 46.29 1042.8 -155.31 

16 COMB4 48.46 63.61 902.41 -442.37 

17 COMB4 -144.83 -452.37 -1944.98 1492.52 

18 COMB4 -44.93 46.26 1038.76 -155.57 

19 COMB4 48.46 63.59 906.54 -441.81 

20 COMB4 -144.55 -452.3 -1945.4 1492.65 

21 COMB4 -45.2 46.21 1034.49 -155.68 

22 COMB4 48.44 63.55 910.5 -441.01 

23 COMB4 -144.21 -452.04 -1945.22 1492.2 

24 COMB4 -45.5 46.15 1029.37 -155.83 

25 COMB4 48.39 63.5 914.82 -439.67 

26 COMB4 -143.79 -451.62 -1943.17 1492.36 

27 COMB4 -45.83 46.06 1024.11 -156.51 

28 COMB4 48.4 63.61 916.49 -439.7 

29 COMB4 -143.09 -451.55 -1951.58 1508.85 

30 COMB4 -47.38 45.83 1024.07 -151.77 
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Tabel L2.4 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 4 (lanjutan) 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

31 COMB4 48.2 63.63 952.69 -443.58 

32 COMB4 -143.74 -453.5 -1998.32 1460.49 

33 COMB4 -46.48 46.23 1049.47 -146.18 

34 COMB4 48.28 63.76 939.62 -431.89 

35 COMB4 -144.56 -453.31 -1990.88 1468.14 

36 COMB4 -46.02 46.33 1053.8 -146.42 

37 COMB4 48.22 63.75 933.28 -432.85 

38 COMB4 -144.84 -453.04 -1988.68 1467.22 

39 COMB4 -45.7 46.36 1057.82 -146.11 

40 COMB4 48.19 63.76 928.67 -433.28 

41 COMB4 -145.09 -452.93 -1987.72 1466.43 

42 COMB4 -45.41 46.39 1061.86 -145.85 

43 COMB4 48.18 63.78 924.54 -433.84 

44 COMB4 -145.38 -453 -1987.31 1466.3 

45 COMB4 -45.13 46.44 1066.14 -145.73 

46 COMB4 48.21 63.82 920.57 -434.64 

47 COMB4 -145.72 -453.26 -1987.48 1466.75 

48 COMB4 -44.84 46.49 1071.25 -145.58 
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Tabel L2.5 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 5 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

1 COMB5 31.14 43.19 650.03 -253.52 

1 COMB5 31.12 43.07 668.84 -250.27 

2 COMB5 -97.4 -301.74 -1400.97 951.14 

3 COMB5 -32.36 31.34 740.18 -59.36 

4 COMB5 31.13 43.18 670.51 -250.3 

5 COMB5 -96.69 -301.67 -1409.37 967.62 

6 COMB5 -33.9 31.11 740.14 -54.62 

7 COMB5 30.93 43.2 706.7 -254.18 

8 COMB5 -97.35 -303.63 -1456.12 919.26 

9 COMB5 -33.01 31.51 765.55 -49.02 

10 COMB5 31.01 43.33 693.63 -242.49 

11 COMB5 -98.17 -303.44 -1448.67 926.92 

12 COMB5 -32.54 31.62 769.88 -49.26 

13 COMB5 30.95 43.33 687.3 -243.45 

14 COMB5 -98.45 -303.16 -1446.47 926 

15 COMB5 -32.22 31.64 773.9 -48.95 

16 COMB5 30.92 43.33 682.69 -243.88 

17 COMB5 -98.7 -303.06 -1445.52 925.2 

18 COMB5 -31.93 31.68 777.94 -48.69 

19 COMB5 30.91 43.36 678.55 -244.44 

20 COMB5 -98.99 -303.13 -1445.1 925.07 

21 COMB5 -31.66 31.72 782.22 -48.57 

22 COMB5 30.94 43.4 674.59 -245.24 

23 COMB5 -99.33 -303.39 -1445.28 925.52 

24 COMB5 -31.36 31.78 787.33 -48.43 

25 COMB5 30.99 43.45 670.27 -246.58 

26 COMB5 -99.74 -303.81 -1447.33 925.36 

27 COMB5 -31.03 31.88 792.6 -47.74 

28 COMB5 30.98 43.33 668.6 -246.54 

29 COMB5 -100.45 -303.88 -1438.92 908.87 

30 COMB5 -29.48 32.1 792.64 -52.48 
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Tabel L2.5 Table Element Force-Area Shells Tepi Cangkang Bawah Akibat   

Kombinasi 5 (lanjutan) 

TABLE:  Element Forces - Area Shells 

Area OutputCase F11 F22 M11 M22 

Text Text N/mm N/mm N-mm/mm N-mm/mm 

31 COMB5 31.17 43.32 632.41 -242.66 

32 COMB5 -99.79 -301.92 -1392.18 957.23 

33 COMB5 -30.38 31.71 767.23 -58.08 

34 COMB5 31.09 43.18 645.48 -254.36 

35 COMB5 -98.97 -302.12 -1399.62 949.58 

36 COMB5 -30.84 31.6 762.9 -57.83 

37 COMB5 31.16 43.19 651.82 -253.4 

38 COMB5 -98.69 -302.39 -1401.82 950.5 

39 COMB5 -31.16 31.57 758.88 -58.15 

40 COMB5 31.19 43.19 656.42 -252.97 

41 COMB5 -98.44 -302.5 -1402.78 951.3 

42 COMB5 -31.45 31.54 754.84 -58.41 

43 COMB5 31.19 43.16 660.56 -252.41 

44 COMB5 -98.15 -302.42 -1403.19 951.42 

45 COMB5 -31.73 31.5 750.56 -58.53 

46 COMB5 31.17 43.12 664.52 -251.61 

47 COMB5 -97.81 -302.17 -1403.01 950.97 

48 COMB5 -32.02 31.44 745.45 -58.67 
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LAMPIRAN III 

Gambar Penjangkaran Tendon Tangensial 

 

 

 

Gambar L3.1 Potongan Vertikal Setengah Spherical Dome 
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Gambar L3.2 Detail 1 Penjangkaran dari Potongan Vertikal Setengah 

Spherical Dome 
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Gambar L3.3 Detail 2 Penjangkaran dari Potongan Vertikal Setengah 

Spherical Dome 
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LAMPIRAN IV 

Gambar Panjang Penyaluran Tulangan Radial 

 

 

Gambar L4.1 Potongan Horizontal Spherical Dome 
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Gambar L4.2 Detail 1 Panjang Penyaluran dari Potongan Horizontal 

Spherical Dome 
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LAMPIRAN V 

Tabel Lendutan Ijin Maksimum Dari Tata Cara 

Perhitungan Struktur Beton Untuk Bangunan Gedung 

(SNI 03-2847-2002) 

 

 

 

Gambar L5. Tabel Lendutan Ijin Maksimum 
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LAMPIRAN VI 

Manual Dari VSL 

 

 

 

Lampiran 6.1 Manual Dari VSL 
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Lampiran 6.2 Spesifikasi Stressing Anchorage VSL Type EC 
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Lampiran 6.3 Spesifikasi Stressing Anchorage VSL Type E 
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Lampiran 6.4 Spesifikasi Bearing Plate VSL Type SN 
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Lampiran 6.5 Spesifikasi Angker-Mati VSL Type U 
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Lampiran 6.6 Detail Penjangkaran 
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Lampiran VII 

Langkah-Langkah Menambahkan Gaya Prategang 

Tendon 

 

1. Tendon yang digunakan mempunyai luas 98,7 mm
2
. Data-data tendon 

yang diperlukan: 

 Specify Tendon Area = jumlah tendon x 98,7  

            = 6 x 98,7 = 592,2 mm
2
 

Setelah itu pilih menu Define, pilih Section Properties, pilih Tendon 

Section, kemudian pilih Add New Property seperti yanag terlihat pada 

gambar L7.1 di bawah ini. 

 

 

L7.1 Input Data Tendon 
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2. Input definisi beban yang berpengaruh pada struktur cangkang tersebut 

seperti gambar L7.2 di bawah ini. 

 

 

L7.2 Define Loads 

 

3. Input kombinasi faktor beban kerja seperti gambar L7.3 di bawah ini. 

 

 

L7.3 Kombinasi Beban Kerja 
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4. Gambar tendon pada  struktur cangkang menggunakan perintah draw 

frame. Tendon ditunjukkan oleh garis yang berwarna hijau pada gambar 

L7.4. 

 

 

L7.4 Struktur Spherical Dome  Dengan Tendon 

 

5. Pemberian beban pada tendon dilakukan dengan langkah-langkah seperti 

di bawah ini: 

a.  Pilih menu select, setelah itu pilih properties, lalu pilih tendon 

properties agar semua tendon dapat dipilih sekaligus. Seperti yang 

terlihat pada gambar L7.5 di bawah ini. 

 

 

 

 

 

L7.5 Langkah-Langkah Select Tendon 
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 Selanjutnya pilih TEN1, seperti yang terlihat pada gambar L7.6 di 

bawah ini. 

 

 

L7.6 Select Properties 

 

6. Untuk memasukkan gaya pada tendon yaitu dengan memilih asiggn, lalu 

pilih tendon loads, lalu pilih tendon force/stress. 

Dengan data sebagai berikut: 

a. Force    = 771044,4 N 

b. Load Pattern Name  = Prestressed 

c. Jack From This Location  = I-End (Start) of Tendon 

d. Curvature Coefficient   = 0,2 

e. Anchorage Set Slip  = 6,5 mm 

Karena tendon didefinisikan sebagai beban maka other loss parameters 

diisi. 

a. Elastic Shortening Stress  = 18,173 N/mm
2
 

b. Creep Stress   = 51,985 N/mm
2
 

c. Shrinkage Stress   = 31,004 N/mm
2
 

d. Steel Relaxation Stress  = 80,841 N/mm
2
 

Data-data yang telah dimasukkan dapat dilihat pada gambar L7.7 di bawah 

ini. 
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 L7.6 Tendon Load 

 

 

7. Kemudian pilih toolbar run , tetapi modal di klik run/do not run. 

 

8. Untuk mengeluarkan data-data hasil analisis pada program SAP 2000, 

pilih menu Display, kemudian pilih Show Table. Pada kotak dialog 

tersebut pilih Element Output  Area Output  Table : Element Forces – 

Area Shells  OK seperti yang ditunjukkan pada Gambar L7.7. Tabelnya 

dapat dilihat pada gambar L7.8. 
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L7.7 Choose tables for Display 

 

 
L7.7 Element Forces-Area Shells 
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Lampiran VIII 

Gambar Perbandingan Struktur Tanpa Tendon dan 

Struktur Dengan Tendon 

 

 

L8.1 Deformasi Struktur Tanpa Tendon 

 

 

L8.2 Deformasi Struktur Dengan Tendon 

 

 


