BAB IV
ANALISIS

4.1 Studi Kasus
Untuk membuktikan bahwa program ini berjalan dengan semestinya maka

dilakukan perhitungan secara manual dan dengan menggunakan program.

Dalam menganalisis perhitungan momen inersia (Ix), penulis melakukan
perhitungan manual dengan menggunakan Microsoft excel lalu menginput data
dimensi penampang pada program SAP2000 untuk dilakukan proses validasi Hal
ini dilakukan agar perhitungan yang dilakukan dengan menggunakan program

memiliki hasil yang akurat dan sesuai dengan hitungan manual.

4.2 Diagram Alir Pembuatan Program

Diagram alir ini berfungsi untuk menunjukan bagai mana program dianalisis
manual terlebih dahulu sebelum nantinya divalidasi oleh SAP2000 lalu pemasukan
kode pemrograman pada visual basic dan pembuatan program mandiri. Berikut

merupakan diagram alir pembuatan program:
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Gambar 4-1 Diagram Alir Pembuatan Program

(Sumber: Dokumentasi Pribadi)
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4.3 Perhitungan Manual
Perhitungan manual dilakukan dengan Microsoft excel dengan metode tabel agar

memudahkan dalam proses analisis

4.3.1 Momen Inersia PCI Girder

Diketahui besaran dimensi penampang PCI Girder adalah sebagai berikut:
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Gambar 4-2 Dimensi PCI Girder
(Sumber: Dokumentasi Pribadi)

Dari gambar di atas dapat digunakan sebagai data masukan manual antara lain

sebagai berikut:

1. Tinggi penampang :120cm

2. Tinggi segmen 1 :20cm
3. Lebar segmen 1 :50cm
4. Tinggi segmen 2 :80cm
5. Lebar segmen 2 :20cm
6. Tinggi segmen 3 :20cm
7. Lebar segmen 3 :60 cm
8. Tinggi segmen 4 :10cm
9. Lebar segmen 4 :15¢cm
10. Tinggi segmen 5 :10cm
11. Lebar segmen 5 :15cm
12. Tinggi segmen 6 :20cm
13. Lebar segmen 6 :20cm

14. Tinggi segmen 7 :20cm



15. Lebar segmen 7

:20cm

A. Perhitungan Ix PCI Girder

Tabel 4-1 Perhitungan Momen Inersia (Ix) PCI Girder

Garis netral Momen Inersia
Ai Yi dyi Aidyi*2
50 20 1 1000 110] 110000| 54.09961686| 2926769 33333.33333
20 80 2 1600 60| 96000 4.099616858| 26890.97| 853333.3333
60 20 3 1200 10 12000] -45.90038314| 2528214 40000
15 10 4 75| 96.66667 7250 40.76628352| 124641.7| 416.6666667
15 10 5 75| 96.66667 7250 40.76628352| 124641.7| 416.6666667
20 20 6 200 26.66667| 5333.333| -29.23371648| 170922| 4444.444444
20 20 7 200 26.66667| 5333.333| -29.23371648| 170922| 4444.444444
pX 4350 243166.7 6073001, 936388.9
(Sumber: Data Pribadi)
> Y =X AYi: 2A
=55.9003831

» Segmenl

A =bxh

Ai =50 x 20 =1000

Yi =hwt—05xh

Yi =120-0.5x%x20

=110

AiYi =AiXY;

AiYi =1000x 110

AiYi =110000

dyi =Yi-Y

dyi

=110 -55.90038314



dyi  =54.09961686

Aidyi? = Aix dy;?
Aidyi? = 1000 x 54.0992
Aidyi? = 2926769

Ix =(bxhd/12

Ix = (50 x 20%) / 12

Ix = 33333.333

Segmen 2

A =bxh

A =20 x 80 =1600

Yi =hwot+0.5xh

Yi =120+ 0.5x 80
=60

AiYi =AiXY,

AiY; =1600 x 60

AiY; =96000

dyi =Yi-Y

dyi =60 —55.90038314

dyi =4.099

Aidyi? = Ai x dyi?
Aidyi? = 1600 x 4.099?
Aidyi? =26890.97

Ix  =(bxh®/12
Ik =(20x80%/12



Ix =853333.33
Segmen 3

A =bxh

A =50x 20

A =1200

Yi =05xh

Yi =05x20
Yi =10

AiYi =AixYi
AiYi =1200x 10
AiYi =12000

dyi =Yi-Y

dyi =10 -55.90038314
dyi =-45.900

Aidy? = Ai x dyi?
Aidyi? = 1200 x (- 45.900)?
Aidy? = 2528214.207

Ix =(bxhd/12

Ix = (60 x 20%) / 12
Ix = 40000
Segmen 4

Ai =bxh

A =% x15x10

A =75



Yi = htot — hsegmenl -1/3h
Yi =120-20-1/3x 10
Yi = 96.6667

AiYi =AiXY,;

AiYi =75x96.6667

AiY; =7250

dyi =Yi-Y

dyi  =96.6667 — 55.90038314
dyi  =40.76628352

Aidyi? = Ai x dyi?
Aidyi? = 75 x 40.766283522
Aidy? = 124641.7404

Ik =(bxhd)/36

Ik =(15x 10%) /36

Ix =416.6666667
Segmen 5

Ai =bxh

A =% x15x 10

Ai =75

Yi = hiot — hsegmenl —-1/3h
Yi =120-20-1/3x 10
Yi = 96.6667

AiYi =AiXYi;

AiYi =75Xx96.6667



AiYi =7250

dyi =Yi-Y
dyi  =96.6667 —55.90038314
dyi  =40.76628352

Aidyi? = Ai x dyi?
Aidyi? =75 x 40.76628352?
Aidyi? = 124641.7404

Ix =(bxh®/36

Ix = (15x 103) / 36
L =416.6666667
Segmen 6

A =bxh

Ai =% x20x 20

Ai =200

Yi = hsegmen3 + (1/3 X h)
Yi =20+ (1/3 x 20)
Yi = 26.6667

AiYi =AiXY;

AiYi =200x 26.6667
AiY; =5333.33

dy;i =Yi-Y

dyi = 26.6667 — 55.90038314
dyi  =-29.233



Aidyi? = Ai x dyi?
Aidy? =200 x (- 29.233?)
Aidy? =170922

Ik =(bxh)/36

Ik =(20x20% /36

Ix = 4444.444

Segmen 7

Ai =bxh

A =% x20x 20

Ai =200

Yi = hsegmen?, + (1/3 X h)
Yi =20+ (1/3x 20)

Yi = 26.6667

AiYi =AiXY;

AiYi =200 x 26.6667
AiY; =5333.33

dyi =Yi-Y

dyi = 26.6667 — 55.90038314
dyi  =-29.233

Aidyi? = Ai x dyi?
Aidyi? =200 x (- 29.233?)
Aidyi? =170922

Ix  =(bxh3/36
Ix  =(20x20%/36
Ix = 4444.444



» Momen Inersia (Ixx)
Ixx = 2 Ix + 2 /A\idyi2

= 7009390

B. Perhitungan ly PCI Girder

Tabel 4-2 Perhitungan Momen Inersia (ly) PCI Girder

Garis netral Momen Inersia
Ai Yi dyi Aidyin2
50 20 1 1000 30 30000 0 0| 208333.3333
20 80 2 1600 30 48000 0 0| 53333.33333
60 20 3 1200 30 36000 0 0 360000
15 10 4 75 15 1125 -15 16875 937.5
15 10 5 75 45 3375 15 16875 937.5
20 20 6 200| 13.33333| 2666.667| -16.66666667| 55555.56| 4444.444444
20 20 7 200| 46.66667| 9333.333| 16.66666667| 55555.56| 4444.444444
& 4350 130500 144861.1 632430.6

(Sumber: Data Pribadi)

> Y =X AYi: LA
=30
» Segmen 1
Ai =bxh
Ai =50 x 20 =1000
Yi = Dsegmens + 0.5 X Dsegmen2
Yi =20-0.5x20
=30
AiYi =AixYi

AiYi =1000x 30
AiY; =30000



dyi  =Yi-Y
dyi  =30-30
dyi =30

Aidyi? = Aix dyi?
Aidy? = 1000 x 02

Ady? =0
Ix = (b3 xh)/12
Ix = (50 x 203) /12
Ix = 208333.3333
Segmen 2
A =bxh
Ai =20 x 80 =1600
Y = bt + 0.5
Yi =60+ 05
=30
AiYi =AixY;
AiYi =1600x 30
AiYi =48000
dyi =Yi-Y
dyi =30-30
dyi =0

Aidyi? = Ai x dyi?
Aidyi? = 1600 x 0?
Aidy? =0



Ix =(%xh)/12
Ix = (20%x 80)/ 12
Ix =53333.33333
Segmen 3

A =bxh

A =50x 20

A =1200

Yi = 0.5 X brotal

Yi =0.5x60

Yi =30

AiYi =AixYi

AiYi =1200x30
AiY; =36000

dyi =Yi-Y

dyi =30-30

dyi =0

Aidyi? = Ai x dyi?
Aidy? =1200 x 02

Aidyi? =0
Ix =(bxh)/12
Ix = (60°x 20) / 12

Ix = 360000



» Segmen 4
Ai =bxh
Ai =% x15x 10
Ai =75
Yi =% X bsegmen3 Y% X bsegmen2 - (1/3 X b)
Yi  =%x60-%x20-(1/3 x 15)
Yi =15
AiYi =AiXY;
AiYi =75x15
AiYi =1125
dyi =Yi-Y
dyi =15-30
dyi =-15

Aidyi? = Ai x dy;?
Aidy? =75 x (-15)?

Aidy? = 16875
Ix =(b®xh)/36
Ix = (15°x 10) / 36
Ix =937.5
> Segmen 5
A =bxh
A =% x15x10
A =75
Yi = Y% X Drotal + ¥2 X Dsegmen2 + 1/3 X b

Yi =% x60+%x20+1/3x15



Yi =45
AiYi =AiXxYi;
AiYi =75x45
AiYi =3375
dyi =Yi-Y
dyi =45-30
dyi =15

Aidy? = Ai x dyi?
Aidyi® =75 x 15

Aidyi? = 16875

Ix =(b¥xh)/36
Ix = (15°x 10) / 36
Ix =9375
Segmen 6

Ai =bxh

Ai =% x20x20
A =200

Yi =b-(1/3xDb)
Yi =20-(1/3x 20)
Yi =13.3333

AiYi =AiIXY,i

AiYi =200x 13.3333
AiYi =2666.67



dyi =Yi-Y
dyi  =13.3333-30
dyi  =-16.67

Aidyi? = Ai x dy;?
Aidyi? =200 x (- 16.67%)
Aidyi? =55555.6

Ix =(b®xh)/36

Ix =(20°x 20) / 36

Ix =4444.444

Segmen 7

A =bxh

Ai =% x20x20

A =200

Yi = Y% X Drotal + %2 X Dsegmenz + 1/3 X b
Yi =% x60+%x20+1/3x20
Yi = 46.6667

AiYi =AiXY,

AiYi =200 x 46.6667.

AiYi =9333.33

dyi =Yi-Y

dyi =46.6667 — 30

dyi = 16.67

Aidyi? = Ai x dyi?
Aidyi?2 =200 x 16.672
Aidyi? =55555.6



Ix  =(bxh)/36
Ix  =(20x20)/36
Ix  =4444.444

» Momen Inersia (Ixx)
Ixx = Z Ix + Z Aidyi2
=777291.7 cm*

4.3.2 Perhitungan Modulus Penampang PCI Girder
Sebagai ilustrasi, tinjau penampang sayap berentuk PCI girder dengan lebar b dan

tinggi h. dengan modulus penampang untuk sumbu x (Sx) adalah
Sx =0.21 x Ah

Sx =0.21x 4350 x 120

Sx = 109620 cm?®

Sementara untuk modulus penampang sumbu (Sy) adalah

Sy = 0.001654516 x Ab

Sy =0.001654516 x 4350 x 60

Sy = 25909.721 cm?®

4.3.3 Perhitungan Modulus Elastisitas PCI Girder
Kuantitas E, yaitu rasio unit tegangan terhadap unit regangan, adalah modulus
elastisitas bahan. Dimisalkan fc atau mutu beton adalah 20 adapun perhitungan

untuk modulus elastisitas adalah
E = 4700 \/fc
E = 4700 v20

E =21019.03899



4.3.4 Hasil Perhitungan Program Visual Basic PCI Girder
Setelah dilakukan perhitungan manual untuk penampang PCI girder, maka
dicocokan dengan perhitungan dengan menggunakan program dari visual basic

yang sudah jadi. Adapun hasilnya adalah sebagai berikut
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Gambar 4-3 Hasil Perhitungan PCI Girder Visual Basic

(Sumber: Dokumentasi Pribadi)

4.3.5 Validasi Penampang PCI Girder Menggunakan SAP2000

Setelah dilakukan analisis hitungan untuk penampang PCI girder secara manual

maka dilanjutkan dengan melakuka proses validasi menggunakan SAP2000 dengan

mengklik define - section properties - frame section, setelah itu lalu tambahkan

penampang atau modify jika sudah tersedia. Isi dimensi penampang pada SAP2000



sesuai dengan penampang kita lalu klik tombol section properties untuk pengecekan
apakah hitungan manual sudah sesuai atau belum, dengan tampilan sebagai berikut:
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Gambar 4-4 Proses Validasi SAP2000
(Sumber: Dokumentasi Pribadi)



Gambar 4-5 Frame Properties PCI Girder SAP2000
(Sumber: Dokumentasi Pribadi)



¥4 Precast Concrete I / Bulb Tee Girder

Convert to User Defined

Gambar 4-6 Pengisian Dimensi Penampang PCI Girder
(Sumber: Dokumentasi Pribadi)



#4 Property Data

Section Name |l Girder

— Properties

Cross-section (axial) area [T
Moment of Inertia about 3 axis
Moment of Inertia about 2 axis
[
[ aarazite
[ aroos
[ ioeassTz

Product of Inertia about 2-3
Shear area in 2 direction
Shear area in 3 direction

Torsional constant

Section modulus about 3 axis

109351 .51

25909.722
158302.08

Plastic modulus about 2 axis 47416 67
Radius of Gyration about 3 axis AD1417
Radius of Gyration about 2 axis 13.3674
&

Section modulus about 2 axis

Plastic modulus about 3 axis

Shear Center Eccentricity (x3)

Gambar 4-7 Property Data PCI Girder
(Sumber: Dokumentasi Pribadi)

4.3.6 Momen Inersia T Girder

Diketahui besaran dimensi penampang T Girder adalah sebagai berikut:
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Gambar 4-8 Dimensi PCI Girder
(Sumber: Dokumentasi Pribadi)

sebagai berikut:

1. Tinggi penampang :70cm

Dari gambar di atas dapat digunakan sebagai data masukan manual antara lain




© o N o g bk~ W DN

Tinggi segmen 1
Lebar segmen 1
Tinggi segmen 2
Lebar segmen 2
Tinggi segmen 3
Lebar segmen 3
Tinggi segmen 4

Lebar segmen 4

:20cm
240 cm
:50cm
:20cm
:10cm
:15cm
:10cm
:15cm

Perhitungan Ix T Girder

Tabel 4-3 Tabel Perhitungan Momen Inersia (Ix) T Girder

(CENEE]

Momen Inersia

Yi dyi Aidyin2
50 20 1 1000.00 | 60.00 | 60000.00 17.21 296160.09 | 33333.33
20 50 2 1000.00 | 25.00 | 25000.00 -17.79 316508.92 | 208333.33
15 10 3 75 46.66667 | 3500 | 3.875968992 |1126.735172 | 416.6666667
15 10 4 75 46.66667 | 3500 | 3.875968992 |1126.735172 | 416.6666667
) 2150 92000.00 614922.48 | 242500.00
Y 42.7907
Ixx 857422.5
Sumber: (Data Penulis)
> Y =X AYi: YA
=41.02564103
» Segmen 1
A =bxh
A =50x20
A ==1000
Yi =hwt—0.5xh
Yi =70-0.5x20

=60




AiYi =AixY,i

AiY; =800 x 60

AiY; =48000

dyi =Yi-Y

dyi  =60-41.02564103
dyi  =18.97

Aidyi? = Ai X dy;?
Aidyi> =800 x 18.972
Aidyi? =288021.04

Ix =(bxh®/12

Ix = (40 x 20%) /12

Ix = 26666.67

Segmen 2

Aj =bxh

Ai =20x50

A =1000

Yi =0.5xh

Yi =0.5x50
=25

AiYi =AixY;

AiYi =1000x 25

AiYi =25000

dyi =Yi-Y

dyi  =25-41.02564103
dyi =-16.03



Aidyi? = Ai x dyi?
Aidyi? =1000 x (- 16.03)?
Aidy? =256821.17

Ik =(bxh¥/12

Ix = (20 x 50%) / 12
Ix =208333.33
Segmen 3

A =bxh

Ai =15x10

Ai =75

Yi = hsegmen2 —1/3xh
Yi =50-1/3x10

Yi = 46.66666667
AiYi =AiXY,

AiYi =75x46.66666667
AiYi =3500

dyi =Yi-Y

dyi  =46.66666667 — 41.02564103
dyi  =5.641025641

Aidyi? = Ai x dyi?
Aidy? =75 x 5.6410256412
Aidy? =2386.587771

Ik =(bxh%/36
Ik =(15x10%/36



Ix = 416.6666667
» Segmen 4
Ai =bxh
A =15x10
A =75
Yi = Nsegmenz —1/3 X h
Yi =50-1/3x10
Yi = 46.66666667
AlYi =AiXYi
AiYi =75x46.66666667
AiYi =3500
dyi =Yi-Y

dyi  =46.66666667 — 41.02564103
dyi  =5.641025641

Aidyi? = Ai x dy;?
Aidyi? =75 x 5.6410256412
Aidy? =2386.587771

Ix  =(bxh%/36
Ix  =(15x10%)/36
Ix  =416.6666667

» Momen Inersia (Ixx)
Ixx — =2XIX+ X Ady?
Ixx  =857422.5cm*

B. Perhitungan ly T Girder



Garis netral Momen Inersia
Yi Aidyi”2
50 20 1 1000.00 | 25.00 | 25000.00 0.00 0.00 208333.33
20 50 2 1000.00 [ 25.00 | 25000.00 0.00 0.00 33333.33
15 10 3 75 10 750 -15.00 16875 937.5
15 10 4 75 40 3000 15.00 16875 937.5
P 2150 53750.00 33750.00 243541.67
Y 25
Ixx 277291.7
Sumber: (Data Penulis)
> Y =X AYi: A
=25
» Segmen 1
A =bxh
Ai =50x 20
Ai = 1000
Y =05xb
Yi =0.5x50
=25
AiYi =AiXY,j
AiY; =1000x 25
AiY; =25000
dyi =Yi-Y
dyi =25-25
dyi =0
Aidyi? = Aix dy;?

Aidyi? =1000 x 0?
Aidy? =0



Ix =(bxh)/12

Ix = (40°x 20) / 12

Ix = 208333.33

Segmen 2

A =bxh

A =20x50

Ai = 1000

Yi = bsegmen3 +05xb

Yi =15+0.5x20
=25

AlYi =AiXYi

AiYi =1000x 25

AjY; =25000

dyi =Yi-Y

dyi =25-25

dyi =0

Aidyi? = Ai x dyi?

Aidyi? =1000 x 02

Aidyi? =0

Ix =(bxh)/12

Ix = (20 x 50) / 12

Ix = 33333.33

Segmen 3

Ai

=bxh



Ai =15x 10

Ai =75

Yi =b-1/3xb
Yi =15-1/3x15
Yi =10

AiYi =AixYi
AiYi =75x10
AiYi =750

dyi =Yi-Y

dyi =10-25
dyi  =-15

Aidy? = Ai x dyi?
Aidyi? =75 x (- 15)?

Aidyi? = 16875

I =(b¥xh)/36

Ix = (15°x 10) / 36

Ix =9375

Segmen 4

A =bxh

Ai =15x10

Ai =75

Yi = Dsegmen3 + Dsegmen2 + 1/3 X b
Yi =15+20+1/3x15

Yi =40



AlYi =AiXYi;
AiYi =75x40
AiY; =3000
dyi =Yi-Y
dyi  =40- 25
dyi =15

Aidyi? = Ai x dyi?
Aidyi® =75 x 15

Aidy? = 16875

Ix  =(bxh)/36

Ix  =(15°x10)/36
Ik  =937.5

» Momen Inersia (Ixx)
Ixx  =2IX+ X Ady?
Ixx ~ =277291.7 cm*

4.3.7 Perhitungan Modulus Penampang T Girder
Sebagai ilustrasi, ditinjau penampang sayap berentuk T girder dengan lebar b dan

tinggi h. dengan modulus penampang untuk sumbu x (Sx) adalah
Sx =0.21 x Ah
Sx =0.21x 2150 x 70

Sx = 20037.6 cm®
Sementara untuk modulus penampan sumbu y (sy) adalah

Sy = 0.1031783 x Ab
Sy = 0.1031783 x 2150 x 50

Sy =11091.7 cm?®



4.3.8 Perhitungan Modulus Elastisitas Penampang T Girder
Dimisalkan fc atau mutu beton adalah 30 adapun perhitungan untuk modulus

elastisitas adalah

E = 4700 \/fc
E = 4700 V30

E =25742.9602

4.3.9 Hasil Perhitungan Program Visual Basic Penampang T Girder
Setelah dilakukan perhitungan manual untuk penampang T girder, maka dicocokan
dengan perhitungan dengan menggunakan program dari visual basic yang sudah

jadi. Adapun hasilnya adalah sebagai berikut



T GIRDER

Gambar 4-9 Hasil Perhitungan T Girder Visual Basic
(Sumber: Dokumentasi Pribadi)

4.3.10 Validasi Penampang T Girder Menggunakan SAP2000
Setelah dilakukan analisis hitungan manual untuk penampang T girder maka

dilakukan proses validasi menggunakan SAP2000, dengan tampilan sebagai
berikut:
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Gambar 4-10 Proses Validasi SAP2000
(Sumber: Dokumentasi Pribadi)



¥4 Frame Properties
— Properties — Click to:
Find this propetty: Import Neww Property... I
T Girder
| Girder Add Newy Property... I
U Girder Add Copy of Property... I

Delete Property

Modify/Showw Property.

OK I Cancel I

Gambar 4-11 Frame Properties T Girder SAP2000
(Sumber: Dokumentasi Pribadi)



¥4 Precast Concrete I / Bulb Tee Girder

Convertta User Defined | |

Gambar 4-12 Pengisian Dimensi Penampang T Girder
(Sumber: Dokumentasi Pribadi)



¥4 Property Data

Section Name

T Girder

— Properties
Cross-section (axial) area
hMoment of Inertia about 3 axis
Moment of Inertia ahout 2 axis
Product of Inertia about 2-3
Shear area in 2 direction
Shear area in 3 direction

Torsional constant

8574225

|- Zemsier |
oo
[ iss0saz
[ ieaseses
[ esami

Section modulus about 3 axis
Section modulus about 2 axis
Plastic modulus about 3 axis |-—35—38—337—
Plastic modulus about 2 axis |—_1—§7_5—0—
Radius of Gyration about 3 axis [—7@7:
Recius of Gyration sbout 2axis | 11-3900

Shear Center Eccentricity (x3) 8-

Gambar 4-13 Property Data T Girder

4.3.11 Momen Inersia Box Girder

(Sumber: Dokumentasi Pribadi)

Diketahui besaran dimensi penampang T Girder adalah sebagai berikut:

400

B0

Gambar 4-14 Dimensi Penampang Box Girder

Dari gambar diatas dapat diketahui dimensi masing-masing segmen antara lain:

1. Tinggi penampang

:60cm

(Sumber: Dokumentasi Pribadi)




2. Tinggi segmen 1 :10cm
3. Lebar segmen 1 :100 cm
4. Tinggi segmen 2 :5cm
5. Lebar segmen 2 :10cm
6. Tinggi segmen 3 :5cm
7. Lebar segmen 3 :10cm
8. Tinggi segmen 4 :5cm
9. Lebar segmen 4 :80cm
10. Tinggi segmen 5 140 cm
11. Lebar segmen 5 :5¢cm
12. Tinggi segmen 6 :40cm
13. Lebar segmen 6 :5cm
14. Tinggi segmen 7 :5¢cm
15. Lebar segmen 7 :80cm

A. Perhitungan Ix Box Girder

Tabel 4-5 Tabel Perhitungan Momen Inersia (Ix) Box Girder

Garis netral Momen Inersia

Ai Yi dyi Aidyir2

100 10 1 1000 55 55000 | 16.18518519 | 261960.2 | 8333.333333
10 2 25 | 46.666667 | 1166.667 | 7.851851852 | 1541.289 | 34.72222222
10 3 25 | 46.666667 | 1166.667 | 7.851851852 | 1541.289 | 34.72222222
80 5 4 400 2.5 1000 | -36.31481481 | 527506.3 | 833.3333333
5 40 5 200 25 5000 |-13.81481481|38169.82 | 26666.66667
5 40 6 200 25 5000 |-13.81481481 | 38169.82 | 26666.66667
80 5 7 400 47.5 19000 | 8.685185185 |30172.98 | 833.3333333

) 2250 87333.33 899061.7| 63402.8

Y |38814815

Ixx | 962464.5

(Sumber: Data Pribadi)
> Y =X AYi: YA
= 38.81481481



» Segmen 1
Aj =bxh
Ai =100 x 10 =1000
Yi =hwt—0.5Xxh
Yi =60-0.5x10
=55
AiYi =AiXY,i
AiYi =1000 x 55
AiYi =55000
dyi =Yi-Y
dyi =55-38.81481481
dyi =16.18

Aidy? = Aix dyi?
Aidyi? =1000 x 16.182
Aidyi? =261960.21

Ik =(bxhd/12
Lk =(100x 10%) /12
Ix = 8333.333333
» Segmen 2
Ai =% xbxh
Ai =10x5
A =25
Yi = Nsegmens + Nsegmena X (1/3 X h)
Yi  =5+40x (L/3x5)

= 46.66666667



AiYi =AixY;
AiYi =25x46.66666667
AiY; =1166.666667

dyi =Yi-Y
dyi = 46.66666667 — 38.81481481
dyi =7.851851852

Aidyi? = Ai x dyi?
Aidy? =25 x 7.8518518522
Aidy? =1541.289438

Ik =(bxh%/36

Ix =(10x 5% /36

Ix =962464.5

Segmen 3

Ai =% xbxh

A =10x5

A =25

Yi = Nsegmens + Nsegmena X (1/3 X h)

Yi =5+40x (1/3x5)
= 46.66666667

AYi =AiXYi

AiYi =25Xx46.66666667
AiYi =1166.666667

dyi =Yi-Y
dyi  =46.66666667 —38.81481481



dyi = 7.851851852

Aidyi? = Ai x dyi?
Aidyi? =25 x 7.8518518522
Aidy? = 1541.289438

Ix =(bxh®/36
Ix =(10x5%) /36
Ix =962464.5
Segmen 4

A =bxh

A =80x5

Ai =400

Yi =05xh

Yi =05x5

Y =25

AiYi =AixYi
AiYi =400x25
AiY; =1000

dy;i =Yi-Y

dyi =25-38.81
dyi =-36.31

Aidy? = Ai x dyi?
Aidyi? =400 x (- 36.31)?
Aidyi? =527506.31



Ix =(bxh%/12
Ix =(80x 5% /12
Ix =833.33
» Segmen 5
A =bxh
Ai =5x40
Ai =200
Yi = Nsegmens + (0.5 X h)
Yi =5+ (0.5x40)
Yi =25
AlYi =AiXYi
AiYi =200x25
AiYi =5000
dyi =Yi-Y
dyi =25-38.81481481
dyi =-13.81481481

Aidyi? = Ai x dyi?
Aidyi? =200 x (- 13.81481481)?
Aidyi? =38169.82167

Ix  =(bxhd/12
Ix  =(5x40%/12
Ix  =26666.66667

» Segmen 6



Ai =bxh

Ai =5x40

Ai =200

Yi = hsegmen4 + (05 X h)
Yi =5+ (0.5x40)

Yi =25

AiYi =AixY;

AiYi =200x25

AiY; =5000

dyi =Yi-Y

dyi =25 -38.81481481
dyi =-13.81481481

Aidyi? = Ai x dy;?
Aidyi? =200 x (- 13.81481481)?
Aidyi> =38169.82167

Kk =(bxh®/12

Ik =(5x40%/12

Ix = 26666.66667

Segmen 7

Ai =bxh

Ai =80x5

Ai =400

Yi = hiot — hsegmenl - (0.5 X h)
Yi =60-10-(0.5x5)

Yi =475



AiYi =AixY;
AiYi =400x47.5
AiYi =19000

dyi =Yi-Y

dyi  =47.5-38.81481481
dyi =8.68

Aidyi? = Ai x dyi?
Aidy? =400 x 8.682
Aidy? =30172.98

Ix  =(bxhd/12
Ix  =(80x5% /12
Ix  =833.333

» Momen Inersia (Ixx)

Ixx = Z Ix . Z Aidyi2

Ixx = 962464.5 CI’TI4
»> Box Girder
> Y =2 AYi: YA

=50



B. Perhitungan ly Box Girder

Tabel 4-6 Tabel Perhitungan Momen Inersia (ly) Box Girder

Garis netral Momen Inersia
Ai Yi dyi Aidyin2
100 10 1 1000 50 50000 0 0 833333.3333
10 5 2 25 6.6666667 | 166.6667 | -43.33333333 | 46944.44 | 138.8888889
10 3 25 93.333333 | 2333.333 | 43.33333333 | 46944.44 | 138.8888889
80 5 4 400 50 20000 0 0 213333.3333
5 40 5 200 12.5 2500 -37.5 281250 | 416.6666667
5 40 6 200 87.5 17500 37.5 281250 | 416.6666667
80 5 7 400 50 20000 0 0 213333.3333
60 J 2250 112500 656388.9| 1261111.1
Y 50
Ixx 1917500.0

(Sumber: Data Pribadi)

» Segmen 1
Ai =bxh
A =100 x 10 = 1000
Yi =05xb
Yi =0.5x 100

=50

AiYi =AiXY;
AiYi =1000 x50
AiYi =50000
dyi =Yi-Y
dyi =50-50
dyi =0
Aidyi? = Aix dy;?

Aidyi? =1000 x 02
Aidy? =0



Ix =(*xh)/12

Ix = (100% x 10) / 12

Ix =833333.3333

» Segmen 2

Ai =% xbxh

Ai =10x5

Ai =25

Yi =Y x bsegmenl — %2 x bsegmen4 — 1/3 x b

Yi =% x100-%x80-1/3x 10
= 6.666667

AiYi =AiXYi;

AiYi =25Xx6.666667
AiYi =166.6667

dyi =Yi-Y
dyi  =6.666667 — 50
dyi  =-43.333

Aidy? = Ai x dyi?
Aidyi? =25 x (-43.333)2
Aidyi? = 46944.44

Ik =(%xh)/36
Ik =(103x5)/36
I, =138.89

» Segmen 3



Ai =% Xxbxh

A =10x5

A =25

Yi = Y5 X Dsegmen1 + Y2 X Dsegmens X (1/3 X b)

Yi =% x 100 +% x 80x (1/3 x 10)
=93.33

AlYi =AiXYi

AiYi =25x93.33
AiYi =2333.333

dyi =Yi-Y
dyi  =93.33-50
dyi  =4333

Aidyi? = Ai x dy;?
Aidyi? =25 x 43.332
Aidyi? = 46944.44

Ix =(b*xh)/36
Ix =(10°x 5) /36
Ix =138.89
Segmen 4

A =bxh

A =80x5

A =400

Yi = 0.5 X bsegment

Yi =0.5x100



Yi =50

AiYi =AiXY;
AiYi =400x50
AiYi =2000

dyi =Yi-Y
dyi  =50-50
dyi =0

Aidy? = Ai x dyi?
Aidyi® =400 x 0

Aidy? =0

Ik =(b®xh)/12

Ix =(80%x5)/12

Ix =213333.33

Segmen 5

Ai =bxh

Ai =5x140

Ai =200

Yi = Y% X Dsegmen1 — ¥2 X Dsegmensa + (0.5 X b)
Yi =% x 100—-% x 80 + (0.5 x 5)
Yi =125

AiYi =AiXY,

AiYi =200x 125
AiY; =2500



dyi =Yi-Y
dyi =125-50
dyi  =-375

Aidyi? = Ai x dyi?
Aidyi? =200 x (- 37.5)?
Aidyi? = 281250

Ix =(0b3xh)/12

Ix = (53 x 40) /12

Ix =416.67

Segmen 6

Ai =bxh

Ai =5x40

Ai =200

Yi = %5 X Dsegmen1 + %2 X Dsegmens - (0.5 X b)
Yi =% x 100 +% x 80 - (0.5x5)
Yi =875

AiYi =AiXY,;

AiYi =200x87.5

AiYi =17500

dyi =Yi-Y

dyi =87.5-50

dyi =375

Aidyi? = Ai x dyi?
Aidyi? =200 x 37.52



Aidyi? = 281250

Ix =(*xh)/12
Ix = (5°x 40)/ 12
Ix =416.67
Segmen 7

A =bxh

Ai =80x5

A =400

Yi = 0.5 X brotal
Yi =0.5x100
Yi =50

AiYi =AiXY,i
AiYi =400x50
AiY; =2000

dyi =Yi-Y

dyi  =50-50

dyi =0

Aidy? = Ai x dyi?
Aidyi? =400 x 02

Aidyi? =0

I =(b®xh)/12
Ix =(80°x5)/12
Ix =213333.33

» Momen Inersia (Ixy)



Ixy = Z Ix . Z Aidyi2
Ixy =1917500.0 cm*

4.3.12 Perhitungan Modulus Penampang Box Girder
Sebagai ilustrasi, ditinjau penampang sayap berentuk box girder dengan lebar b dan

tinggi h. dengan modulus penampang untuk sumbu x (Sx) adalah
Sx =0.22 x Ah
Sx =0.22 x 2250 x 60

Sx = 29700 cm?®
Sementara untuk modulus penampan sumbu y (sy) adalah

Sy=0.22x Ab
Sy =0.22 x 2150 x 100

Sy = 49500 cm?®

4.3.13 Perhitungan Modulus Elastisitas Penampang Box Girder
Dimisalkan fc atau mutu beton adalah 400 adapun perhitungan untuk modulus

elastisitas box girder adalah

E = 4700 \/fc
E = 4700 V40

E =29725.41
4.3.14 Hasil Perhitungan Visual Basic Box Girder

Setelah dilakukan perhitungan manual untuk penampang box girder, maka
dicocokan dengan perhitungan dengan menggunakan program dari visual basic

yang sudah jadi. Adapun hasilnya adalah sebagai berikut



" Menu BOX GIRDER

BOX GIRDER

Input

Gambar 4-15 Hasil Perhitungan Visual Basic Box Girder
(Sumber: Dokumentasi Pribadi)

4.3.15 Momen Inersia U Girder
Diketahui besaran dimensi penampang T Girder adalah sebagai berikut:



11 20

150

Gambar 4-16 Dimensi Penampang U Girder
(Sumber: Dokumentasi Pribadi)

Dari gambar diatas dapat diketahui dimensi masing-masing segmen antara lain:

1.

© o N o g R~ w0 DN

e T e
w Nk O

Tinggi penampang
Tinggi segmen 1
Lebar segmen 1
Tinggi segmen 2
Lebar segmen 2
Tinggi segmen 3
Lebar segmen 3
Tinggi segmen 4

Lebar segmen 4

. Tinggi segmen 5
. Lebar segmen 5
. Tinggi segmen 6

. Lebar segmen 6

: 150 cm
:20cm
:50 cm
:20cm
:15cm
:20cm
:20cm
:20cm
:15cm
:90 cm
:20cm
:20cm
: 150 cm



A. Perhitungan Ix U Girder

Tabel 4-7 Tabel Perhitungan Momen Inersia (I1x) U Girder

Garis netral Momen Inersia

Ai Yi dyi Aidyir2

50 20 1 2000 140 280000 137.2 9411920 | 66666.66667
15 20 2 300 [123.3333( 37000 [ 103.8666667 | 809121.3 | 6666.666667
20 20 3 800 120 96000 97.2 1889568 | 26666.66667
15 20 4 300 [123.3333( 37000 [ 103.8666667 | 809121.3 | 6666.666667
20 90 9 3600 65 234000 -12.8 147456 2430000
150 20 11 3000 10 30000 -61.4 11309880| 100000

J 10000 714000 24377067| 2636666.7

Y 71.4

Ixx 27170986

(Sumber: Data Pribadi)

> Y =X AYi: 2A
=714
» Segmenl
A =bxh
Ai =50 x 20 =1000
Yi =hwt—0.5xh
Yi =150-0.5x%x20
=140
AiYi =AiXY,]
AiYi =2000x 140
AiY; =280000
dyi =Yi-Y
dyi =140-71.4
dyi =137.2

Aidyi? = ((0.5 x Aj) x (0.5 x dyi?)) x 2



Aidy? = ((0.5 x 2000) x (0.5 x 137.2)?)
Aidyi? =9411920

Ix =((bxh3®/12)x 2

Ix =((50x 20%)/12) x 2

Ix = 66666.66667

Segmen 2

Ai =((bxh)2)x2

A =((15x20)/2) x 2

A =300

Yi = hiot - Nsegmen1 - (1/3 X h)

Yi =150 + 20 x (1/3 x 20)
=123.3333333

AiYi =AiXY,

AiY; =300 x123.3333333

AiYi =37000

dyi =Yi-Y

dyi  =123.3333333-71.4
dyi  =103.8666667

Aidy? = ((0.5 x Ai) x (0.5 x dyi?)) x 2
Aidyi? = ((0.5 x 300) x (0.5 x 103.86666672)) x 2
Aidyi? = 809121.3333

Ix =((loxh®/36)x2
= ((15 x 20%) / 36) x 2
Ix = 6666.666667



» Segmen 3

Ai =(bxh)x2

Ai =(20x20)x 2

Ai =800

Yi = htot - hsegmenl - (1/3x h)

Yi =150-20-(1/3x5)
=120

AiYi =AiXY,;

AiYi =800x 120

AiYi =96000

dyi =Yi-Y

dyi =120-71.4

dyi =97.2

Aidyi? = ((0.5x Ai) x (0.5 x dyi?)) x 2
Aidy?> = ((0.5 x 800) x ((0.5 x 97.2)%) x 2
Aidyi? = 1889568

Ix =((bxh3®/12)x 2
Ix =((20 x 20%) / 12) x 2
Ix = 26666.66667

» Segmen 4
Ai =((bx h)/2)x 2
Ai =((15x20)/2) x 2
Ai =300

Yi = hitot - hsegmen1 - (1/3 X h)



Yi =150 + 20 x (1/3 x 20)
=123.3333333

AiYi =AixYi;

AiY; =300 x 123.3333333

AiYi =37000

dyi =Yi-Y

dyi  =123.3333333-71.4
dyi  =103.8666667

Aidyi? = ((0.5 x Ai) x (0.5 x dyi?)) x 2
Aidyi> = ((0.5 x 300) x (0.5 x 103.8666667%)) x 2
Aidy? =809121.3333

Ix =((bxh%/36)x2
Ix = ((15x 20%) /36) x 2
Ix = 6666.666667
Segmen 5

Ai =bxh

Ai =20x90

Ai = 3600

Yi = hsegmen11 + (0.5 X h)
Yi =20+ (0.5x90)

Yi =65

AiYi =AiXY,

AiYi =3600x 65
AiYi =234000



dyi =Yi-Y
dyi =65-714
dyi =-12

Aidy? = ((0.5 x Ai) x ((0.5 x dyi?)) x 2
Aidyi? = ((0.5 x 3600) x ((0.5 x (-12.8))?) x 2
Aidyi? = 147456

Ix =((bxh®/12)x 2
Ix =((20x 90%) / 12) x 2
Ix = 2430000

Segmen 6

Ai =bxh

Ai =150 x 20

Ai = 3000

Yi =0.5xh

Yi =0.5x20

Yi =10

AiYi =AiXY,

AiYi =3000x 10

AiYi =30000

dyi =Yi-Y

dyi =10-714

dyi =-61.4

Aidyi? = Ai x dyi?



Aidyi® =3000 x (- 61.4)2
Aidy# = 11309880

Ix  =(bxh®)/12
Ik =(150x 20%) /12
lx  =100000

» Momen Inersia (Ixx)
Ixx  =XIX+ X Ady?
Ixx ~ =27170986 cm*

B. Perhitungan ly U Girder

Tabel 4-8 Tabel Perhitungan Momen Inersia (ly) U Girder

Garis netral Momen Inersia
Ali Yi dyi Aidyir2
50 20 1 2000 25 50000 |-65.78947368| 8656510 | 208333.3333
15 20 2 150 10 1500 |-80.78947368 | 979040.9 1875
20 20 3 800 25 20000 |-65.78947368 | 3462604 | 13333.33333
15 20 4 150 40 6000 | -50.78947368 | 386935.6 1875
50 20 1000 175 175000 | 84.21052632 | 7091413 | 208333.3333
15 20 150 160 24000 | 69.21052632 | 718514.5 1875
20 20 400 175 70000 | 84.21052632 | 2836565 | 13333.33333
15 20 150 190 28500 | 99.21052632 | 1476409 1875
20 90 9 1800 45 81000 |-45.78947368 | 3774017 60000
20 90 1800 155 279000 | 64.21052632 | 7421385 60000
150 20 11 3000 100 300000 | 9.210526316 | 254501.4 | 5625000
2 11400 1035000 37057895| 6195833.3
Y 90.78947
Ixy |43859280

(Sumber: Data Pribadi)

> Y =X AYi: YA
=92.72368
» Segmen 1

Aj =bxh



Ai =50 x 20 =1000
Yi =05xb
Yi =0.5x 50

=25
AiYi =AiXY;
AiYi =2000x 25
AiY; =50000
dyi =Yi-Y
dyi =25-92.72368
dyi =-65.789
Aidy? = Aix dy;?

Aidyi? = 2000 x (- 65.723)?
Aidy® = 8656510

Ix = (b*x h)/12)

Ix =50°x20/12

Ix =208333.33

Segmen 2

A = ((b x h)/2)

A = ((15 x 20)/2)

Ai =150

Yi =bh- (1/3xb)

Yi =15- (1/3 x 15)
=10

AiYi =AixY;



AiYi =150x10

AiYi =1500

dyi =Yi-Y

dyi =10-90.723
dyi =-80.789

Aidy? = Ai x dyi?
Aidyi? =150 x 80.7232
Aidyi? =979040.9

Ix = ((b®*x h) / 36)

Ix = ((153 x 20) / 36)

Ix = 1875

Segmen 3

A =(bxh)yx2

Ai =(20x 20) x 2

Ai =800

Yi = bsegmenZ + (1/2 X b)

Yi =15+ (1/2 x 20)
=25

AiYi =AixY;

AiY; =800x25

AiY; =20000

dy;i =Yi-Y

dyi  =25-90.723
dyi  =-65.789



Aidyi? = Ai x dy;?
Aidyi? =800 x (- 65.723)?
Aidy? = 3462604

Ix =((0*x h)/12)

I = ((20% x 20) / 12)

Ix =13333.33

Segmen 4

Ai  =((bxh)2)

Ai = ((15x 20)/2)

A =150

Yi = bsegmenZ + bsegmen3 + (1/3 X b)

Yi  =15+20x (1/3x 15)
=40

AiYi =AiXY,;

AiYi =150x40

AiY; =6000

dyi =Yi-Y

dyi  =40-90.723

dyi  =-50.789

Aidyi? = Ai x dyi?
Aidyi? =40 x 90.723?
Aidyi? =386935.6

Ix = (b*x h) / 36)
Ix = (15° x 20) / 36)



Ix = 1875

Segmen 5

Ai =bxh

Ai =50x 20

Ai =1000

Yi = bot - 0.5 x bsegmenl
Yi =200 + (0.5 x 50)
Yi =175

AiYi =AiXYi;

AiYi =1000x 175
AiYi =175000

dyi =Yi-Y

dyi =175-90.723
dyi =84.210

Aidy? = Ai x dyi?
Aidyi? =1000 x 84.2762
Aidyi? =7091413

Ix =((b*x h)/12)
k= ((20°x90)/12)
Ix =208333.33
Segmen 6

A = Dsegmen2 X Nsegmen2
Ai =15x20

A =150



Yi = biot— bsegmen4 — bsegmen3 — 1/3 x bsegmen2
Yi =200-15-20-1/3x 15

Yi =160

AiYi =AIXY,

AiYi =150x 160

AiYi =24000

dyi =Yi-Y

dyi =160 -90.72

dyi  =69.210

Aidyi? = Ai x dyi?
Aidyi? =150 x (69.27)?
Aidy? =718514.5

Ix =(b3xh)/12

Ix = (15°0 x 20) / 12

Ix = 1875

Segmen 7

A = (bsegmen3 x hsegmen3)

A = (20 x 20)

Ai =400

Yi = btotal - bsegmen4 -1/2 x bsegmen3

Yi =200-15-%x20
=175

AiYi =AIXY,

AiYi =400x175
AiY; =70000



dyi =Yi-Y
dyi =175-90.723
dyi  =84210

Aidyi? = Ai x dy;?
Aidyi? =400 x 84.276°
Aidyi? = 2836565

Ix = ((b® x h) / 36)

Ix = ((20% x 20) / 36)

Ix =13333.33

Segmen 8

Ai = Y X Dsegmena X Nsegmen4

Ai =% x15x20

A =150

Yi = biotal — Dsegmens + (1/2 X segmen4)

Yi =200-15+ (1/2 x 15)
=190

AiYi =AiXY,i

AiYi =150x 190

AiYi =28500

dyi =Yi-Y

dyi =190-90.723

dyi =99.210

Aidyi? = Ai x dyi?
Aidyi? =150 x 99.212



Aidyi? = 1476409

Ix =b3xh/36

Ix =20%x 20/ 36

Ix =1875

Segmen 9

A =bxh

Ai =20x90

Ai =1800

Yi = bsegmenz + bsegmen3 +(1/2xDb)

Yi =15+ 20 x (1/3 x 20)
=45

AiYi =AiXY,i

AiYi =1800x45

AjY; =81000

dyi =Yi-Y

dyi =45-90.78

dyi =-45.78

Aidy? = Ai x dyi?
Aidyi? = 1800 x (-45.78)?
Aidy® = 3774017

Ik =(%xh)/12)
Ik =(20%x 90)/12)
Ik =60000



» Segmen 10
A = btotal - bsegmen4 - bsegmen3 Yo X bsegmeng
A =200-15-20-%x20
A = 1800
Yi = bot - 0.5 x bsegmenl
Yi =200+ (0.5x 50)
Yi =155
AYi =AiXY,i
AijYi =1800 x 155
AiY; =279000
dyi =Yi-Y
dyi =155-90.78
dyi =64.21

Aidy? = Ai x dyi?
Aidyi? =1800 x 64.212
Aidyi? = 7421385

Ix = ((bsegmen93 X Nsegmeno) / 12)
Ix = ((203 x 90) / 12)
Ix = 60000
» Segmen 11
Ai = bsegmen2 X hsegmenz
A =150x 20

Ai = 3000



Y = btotal x 0.5
Yi =200x0.5
Yi =100

AiYi =AixY;
AiYi =3000x 100
AiY;i =300000

dyi =Yi-Y

dyi =100 -90.78
dyi =9.21

Aidyi? = Ai x dyi?
Aidyi? =3000 x 9.212
Aidyi? = 254501.4

Ix =3 xh)/12
Ix = (150% x 20) / 12
Ix = 5625000

» Momen Inersia (Ixy)
b =2 Ix: X Aidyi?
Ixx = 43859280 cm*
4.3.16 Perhitungan Modulus Penampang U Girder

Ditinjau penampang sayap berentuk U girder dengan lebar b dan tinggi h. dengan

modulus penampang untuk sumbu x (Sx) adalah
Sx =0.229 x Ah
Sx =0.22 x 11400 x 150

Sx = 344893.5 cm?®
Sementara untuk modulus penampan sumbu y (sy) adalah

Sy =0.219 x Ab



Sy =0.219 x 11400 x 200

Sy = 438592 cm?®
4.3.17 Perhitungan Modulus Elastis Penampang U Girder

Rasio unit tegangan terhadap unit regangan, adalah modulus elastisitas bahan.
Dimisalkan fc atau mutu beton adalah 50 adapun perhitungan untuk modulus

elastisitas adalah

E = 4700 \/fc
E = 4700 V50

E =33234.01872

4.3.18 Hasil Perhitungan Visual Basic U Girder

Hasil dari perhitungan manual yang sudah tervalidasi oleh SAP2000 diaplikasikan
kedalam program visual basic yang telah jadi. Adapun hasilnya adalah sebagai
berikut



Menu U GIRDER

U GIRDER

B6

Home Simpan Hitung Ulang

Input

u—ry

50

R

15
20
15
20

(=BT R S Y

150
tot 200
Fc &D

Output

nnnnn

20
20
20
20
50
20
150

= = T

Gambar 4-17 Hasil Perhitungan Visual Basic U Girder

(Sumber: Dokumentasi Pribadi)

4.3.19 Validasi Penampang U Girder Menggunakan SAP2000
Setelah dilakukan analisis hitungan manual untuk penampang U girder maka

dilakukan proses validasi menggunakan SAP2000, dengan tampilan sebagai

berikut:



¥4 Frame Propetties

—Properties i~ Click to:
Find this propexty: Import Mew Property... |
U Girder
| Girder Add Neww Property... I
T Girder
1 Girdler Add Copy of Property... I

Delete Property

| Modify/Show Property... l

| OK I Cancel l

Gambar 4-18 Frame Properties U Girder SAP2000

(Sumber: Dokumentasi Pribadi)



B4 Precast Concrete U Girder x|
Section Hame | Girdler| Display Color .
Section Notes Modify/Show Notes...

Source; User Defined Conyert to User. Defined l
— Section Dimensions — Section
B1 U Girder
P
D7 D5
e\ Jfos
D1
B3 B4 3
D3 ‘ '
D2
B2
 —
B1 200. D1 150.
B2 |1 50. D2 |20.
— Properties
B3 |20. D3 lD.
4000Psi |
B4 ID. D4 |20. I ° ;l X
B5 ITS_ D5 I»‘,O_ I Section Properties... I
BE |1 55 D& |20‘ Time Dependert Propetties... I
o7 . Set Modifiers... |
OK I Cancel I
Gambar 4-19 Pengisian Dimensi U Girder SAP2000
(Sumber: Dokumentasi Pribadi)
$4 Property Data N

Section Name

|u Girder

— Properties
Cross-section (axial) area
homent of Inertia about 3 axis
Moment of Inertia about 2 axis
Product of Inertia about 2-3
Shear area in 2 direction
Shear area in 3 direction

Torsional constant

10057 .807

o
| ssmnooes
Er

18582263

B
| 4385922

476788.5
Plastic modulus about 2 axis 626780.
Radius of Gyration about 3 axis 51.9758
Radius of Gyration about 2 axis 66.0357
[

Section modulus about 3 axis

Section modulus about 2 axis

Plastic modulus ahout 3 axis

Shear Center Eccentricity (x3)

Gambar 4-20 Property Data U Girder SAP2000

(Sumber: Dokumentasi Pribadi)




4.4 Input Kode Pada Visual Basic

Setelah menganalisis secara manual dengan Microsoft excel dan tervalidasi oleh
SAP2000 maka dilanjutkan dengan penerjemahan hasil analisis kedalam visual
basic dengan memasukan Bahasa pemrograman yang nantinya dapat dihitung
kembali oleh visual basic.

4.4.1 Input Kode Pada Penampang PCI Girder

Langkah selanjutnya setelah membuat interface untuk PCI girder adalah input kode
perhitungan dengan cara double klik pada command button Hitung lalu mulai isi
dengan Bahasa pemrograman agar perhitungan pada Microsoft excel dapat

diterjemahkan oleh visual basic.

L OB BOivb [Design]  PethitunganPenampang2
PCI GIRDER

Input

Gambar 4-21 Form Visual Basic Untuk PCI Girder
(Sumber: Dokumentasi Pribadi)



Garis netral Momen Inersia

Ai Yi dyi Aidyir2

50 20 1 1000 110] 110000] 54.09961686| 2926769 33333.33333
20 80 2 1600 60 96000 4.099616858| 26890.97| 853333.3333
60 20 3 1200 10|  12000] -45.90038314| 2528214 40000
15 10 4 75| 96.66667 7250]  40.76628352| 124641.7| 416.6666667
15 10 5 75| 96.66667 7250] 40.76628352| 124641.7| 416.6666667
20 20 6 200| 26.66667| 5333.333 -29.23371648] 170922| 4444.444444
20 20 7 200| 26.66667| 5333.333| -29.23371648| 170922| 4444.444444

0] X 4350 243166.7 6073001 936388.9)

(Sumber: Data Pribadi)

Tabel 4-10 Tabel Perhitungan Manual Iy PCI Girder

Garis netral Momen Inersia
Ai Yi i Aidyin2

50 20 1 1000 30 30000 0 O 208333.3333
20 80 2 1600 30 48000 0 O[ 53333.33333
60 20 3 1200 30 36000 0 0 360000
15 10 4 75 15 1125 -15 16875 937.5
15 10 5 75 45 3375 15 16875 937.5
20 20 6 200| 13.33333| 2666.667| -16.66666667| 55555.56| 4444.444444
20 20 7 200| 46.66667| 9333.333( 16.66666667| 55555.56| 4444.444444

b 4350 130500 144861.1] 632430.6

(Sumber: Data Pribadi)
Terdapat text box yang di peruntukan untuk menginput penampang serta sebagai
pengganti tabel perhitungan di Microsoft excel agar memudahkan penulis dalam

proses perhitungan.

Setelah mengklik command button di atas maka akan muncul jendela pengkodean
seperti yang tertera pada gambar di bawah ini



[ 5% But_Hitung

-] # diick

Imports System.Math
ElPublic Class PCI

=
Me.Close()
Home.. Show( )
£nd Sub

‘variabel IX
Dim Yil, ¥i2, Yi3, Yi4,
Dim bl, b2, b3, b4, bs,
Dim ail, @i2, ai3, ai4,

¥i5, Yi6, Yi7 As Single
b6, b7, h1, h2, h3, h4,
ais, ai6, ai7 As Single

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.Zventérgs) Handles Buttonl.Click

hs, hé, h7 As Single

sl

Dim sumAI As Decimal
Dim E11 As Integer

Dim ayl, ay2, ay3, ay4,
Dim sumAY As Decimal
Dim Y As Single

Dim dy1, dy2, dy3, dya, dyS, dys,
Dim adyl, ady2, ady3, adyd, adys,
Dim sumady As Decimal

Dim ix1, ix2, ix3, ix4, ix5, ix6,
Dim sumix As Decimal

Dim Ixx As Single

Dim fc As Single

ays, ay6, ay7 As Single

dy7 As Single
ady6, ady? As Single

ix7 As Single

Dim E1 As
Dim Sx As
Dim Sy As

single
single
single
‘variabel IV

Dim Yizl, Yiz2, Yiz3,
Dim ayzl, ayz2, ayz3,
Dim sumAYz As Decimal
Dim Yz As Single

Dim dyzl, dyz2, dyz3,

Yiza,
ayz4,

Yizs,
ayzs,

Yizé,
ayz6,

Yiz7 As Single
ayz7 As Single

dyz4, dyz5, dyzé, dyz7 As Single .

00% v ¢ m ] v

% But_Hitung
bim
Dim
pim
Dim
Dim
Dim

- 7 diick

dyz1, dyzz, dyz3, dyza, dyzs, dyze, dyz7 As Single
adyzl, adyz2, adyz3, adyzd, adyzS, adyz6, adyz? As
sumadyz As Decimal

ixzl, ixz2, ixz3, ixz4, ixzs, ixzé, ixz7 As Single
sumixz As Decimal

Ixxz As Single

[

single

E Private Sub But_Hitung_Click(ByVal sender As System.Object, ByVal e As System.Eventirgs) Handles But Hitung.Click

'If TBL.Text = "" Or TB2.Text = "" Or TB3.Text = "" Or TB4.Text = "" Or TB5.Text = "" Or TB6.Text = "" Or TB7.Text = ""
MsgBox("Input tidak boleh kosong!™)

Else

THL.Text TH2.T¢

"PERHITUNGAN IX
‘parsing
bl

= TBl.Text
TB2.Text
TB3.Text
= TB4.Text
= TB5.Text
= TB6.Text
TB7.Text
= TH1.Text

TH2.Text
= TH3.Text
= TH4.Text
= TH5.Text
= TH6.Text
= TH7.Text
= TFc.Text

*SUM Af
ail = b1l *
b2 *
bz *
aid4 = (8.5

m ] y

-[ # diick

(8.5 * b6 = he)
(8.5 * b7 * h7)
Round(ail + ai2 + ai3 + ai4 + ai5 + ai6 + ai7)

-4

SumAT
'TextBox1.Text = sumAl

'E11l
E11 = (h1 + h3 + hS + h7) + (h2 - h5 - h7)

"TextBoxl.Text = E11
"Yi
Vil = E11 - 0.5 = hl E
¥i2 = h3 + 8.5 * h2
vi3 = 8.5 = h3
Yi4 = E11 - h1 - (1 / 3) * ha
i5 = E11 - h1 - (1 / 3) * hs
h3 + ((1 / 3) * he)
Yi7 = h3 + ((1 / 3) * h7)
"TextBoxl.Text = Yid
"AiYi
ayl = ail = vil
i2 * yi2
= vi3
* yid4
= vis
* Yi6
= vi7

sumAY = Round(ayl + ay2 + ay3 + ay4 + ayS + ay6 + ay7)
"TextBoxl.Text = sumAY

Y
¥ = Round(sumAY / sumaI, 2)
TIX_Y.Text

“dyi

100 %

mn »




| +¥But Hitung - 7 diick =

<< <= =<

dy6 = Yi6 - ¥
dy7 = Round(¥i7 - ¥, 8)
"TextBoxl.Text = dy7

*Aidyin2
2dyl = Round(ail * dyl * 2)
ady2 = Round(ai2 * dy2 ~ 2)
ady3 = Round(ai3 * dy3 * 2)
ady4 = Round(ai4 * dy4 ~ 2)
adyS = Round(ai5 * dy5 * 2)
ady6 = Round(ais * dyé * 2)

ady7 = Round(ai7 * dy7 * 2)
sumady = adyl + ady2 + ady3 + ady4 + ady5 + ady6 + ady7
"TextBoxl.Text = Reund(sumady)

Ix

ixl *h1~3) /12
ix2 = h2 ~3) /12
ix3 *h3 " 3) /12
ixd = h4 ~3) /36
ixs *hs "~ 3) /38
ix6 * he ~ 3) / 36
ix7 =h7 % 3) /36

sumix = ixl + ix2 + ix3 + ix4 + ix5 + ix6 + ix7
"TextBoxl.Text = sumix

Ixx
Ixx = Round(sumix + sumady, 2)
TIX_IXX.Text = Do -
00% =~ 4| m ] »
[ 4% But Hitung -7 diick -
"Sx 3
Sx = @.21 * sumAl * E11 -

T_SX.Text = Sx

ey
Sy = ©.881654516 * sumAl * b3 2
T_SY.Text = Sy

"El
El = 4700 * Sqrt(fc)
T_EL.Text = EL

*PERHITUNGAN TY

Yiz

Yizl = b6 + 8.5 * b2

Yiz2 = 60 * 8.5

Yiz3 = 6@ * 8.5

¥iz4 = 8.5 * b3 - .5 * b2 - ((1/ 3) * b4)
¥iz5 = @.5 * 6@ + 8.5 * b2 + ((1 / 3) * b5)
Yizé = b6 - ((1 / 3) * be)

Yiz7 = .5 % 6@ + 0.5 * b2 + ((1 / 3) * b7)
'TextBoxl.Text = Yiz7

'AiYiz

ayzl = ail * vizl
ayz2 = ai2 * viz2
ayz3 = ai3 * Yviz3
ayzd = aid * viza
ayzs = ai5 * vizs
ayz6 = ai6 * Yizé
ayz7 = ai? * viz?

sumA¥z = Round{ayzl + ayz2 + ayz3 + ayz4 + ayz5 + ayz6 + ayz7)
‘TextBox1.Text = sumAYz

100% ~ * . m o




2% But_Hitung | # dick

+
vz .
Yz = Round(sumAYz / sumAI, 2)
TIY_Y.Text = Yz
‘dyiz
v
.
vz
v
Y.
- Yz
dyz7 = Round(Yiz?7 - Yz, 8)
‘TextBoxl.Text = dyz2
*aidyic2z
adyzl = Round(ail * dyzl * 2)
adyz2 = Round(ai2 * dyz2 * 2)
adyz3 = Round(ai3 * dyz3 * 2)
adyza = Round(ai4 * dyza » 2)
adyz5 = Round(ais * dyz5s ~ 2)
adyzé = Round(ai * dyzé ~ 2)
adyz7 = Round(ai7 * dyz7 » 2)
sumadyz = adyzl + adyz2 + adyz3 + adyz4 + adyz5 + adyz6 + adyz7
'TextBox1.Text = Round(sumadyz)
"Ix
ixzl = (b1 ~ 3 = h1) / 12
ixz2 = (b2 ~ 3 * h2) / 12
ixz3 = (b3 ~ 3 * h3) / 12
ixzd = (b4 ~ 3 = h4) / 36
ixz5 = (b5~ 3 * hs) / 36
ixz6 = (b6 ~ 3 = he) / 36
ixz7 = (b7 ~ 3 * h7) / 36
sumixz = ixzl + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7
100% ~ ¢
¥ But_Hitung | 7 Click -
ixz7 = (b7 ~ 3 * h7) / 36 +
sumixz = ixzl + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7 -
'TextBoxl.Text = sumixz
*Inx
Do = Round(sumixz + sumadyz, 2)
TIY_IXY.Text = Ixxz
End If
End Sub

Gambar 4-22 Jendela Pengkodean PCI Girder
(Sumber: Dokumentasi Pribadi)

Dimana:
B dan h : Pengganti variable untuk panjang dan lebar
Val(Text) : Penerjemahan textbox agar terbaca sebagai nilai (value)

Text .text

: Tempat menginput dan memunculkan hasil perhitungan.

Dalam jedela kode yang tertera terdapat 63 textbox dimana pada textbox 1 sampai

dengan textbox 14 digunakan untuk menginput luasan area penampang (b dan h)

seperti pada Microsoft excel.

A. Pengkodean Momen Inersia (Ix) PCI Girder

1. B (Lebar segmen penampang)
bl =TB1.Text
b2 = TB2.Text
b3 =TB3.Text

b4 = TB4.Text



b5 = TB5.Text
b6 = TB6.Text
b7 = TB7.Text
H (Tinggi segmen penampang)
hl=TH1.Text
h2 = TH2.Text
h3 = TH3.Text
h4 = TH4.Text
h5 = TH5.Text
h6 = TH6.Text

h7 = TH7.Text

. Ai(Luasan area persegmen)

'SUM Ai

ail=bl*hl

ai2 = b2 * h2

ai3=b3*h3

ai4 = (0.5 * b4 * h4)

ai5 = (0.5 * b5 * h5)

ai6 = (0.5 * b6 * h6)

ai7 = (0.5 * b7 * h7)

sumAl = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6 + ai7)

TextBox1.Text = sumAl



4. Yi(Jarak titik berat segmen terhadap sumbu)
Yi
Yil=E11-05*hl
Yi2=h3+0.5*h2
Yi3=0.5*h3
Yid=E11-hl-(1/3)*h4
Yi5=E11-hl-(1/3)*h5
Yi6 =h3+ ((1/3) *h6)
Yi7=h3+ ((1/3) * h7)
‘TextBox1.Text = Yi4

5. AiYi (Luasan area persegmen dikali dengan jarak titikberat segmen

terhadap sumbu)
'AiYi

ayl =ail *Yil

ay2 =ai2 * Yi2

ay3 =ai3 * Yi3

ay4 =ai4 * Yi4

ayb =ai5 * Yi5

ay6 = ai6 * Yi6

ay7 =ai7 * Yi7

sumAY = Round(ayl + ay2 + ay3 + ay4 + ay5 + ay6 + ay7)

TextBox1.Text = sumAY

6. dyi (besaran titik berat segmen terhadap titik berat penampang)



'dyi

dyl=Yil-Y
dy2=Yi2-Y
dy3=Yi3-Y

dyd = Yid-Y
dy5=Yi5-Y

dy6 =Yi6-Y

dy7 = Round(Yi7 -, 8)

‘TextBox1.Text = dy7

. Aidyi (luasan area persegmen dikali Besaran titik berat segmen

terhadap titik berat penampang)

'Aidyin2

adyl = Round(ail * dyl " 2)

ady2 = Round(ai2 * dy2 " 2)

ady3 = Round(ai3 * dy3  2)

ady4 = Round(ai4 * dy4 " 2)

ady5 = Round(ai5 * dy5 * 2)

ady6 = Round(ai6 * dy6 " 2)

ady7 = Round(ai7 * dy7 " 2)

sumady = adyl + ady2 + ady3 + ady4 + ady5 + ady6 + ady7

TextBox1.Text = Round(sumady)

Ix (Momen Inersia Persegmen Penampang)
Text50=(a*b"3)/12



Text51=(c*d~"3)/12
Text52 =(e*f"3)/12
Text53=(g*h"3)/36
Text54=(i*j"3)/36
Text55 = (k* 1~ 3) /36
Texts6 = (m*n~ 3) / 36

9. y (Garis netral / titik berat)
Text61 = Val(Text58) / Val(Text57)

10. Ixx (Momen Inersia)
ix1=(b1*h173)/12
ix2=(b2*h2"3)/12
ix3=(b3*h373)/12
ix4 = (b4 *h4a"3)/36
ix5=(b5*h5"3)/36
ix6 = (b6 *h6 " 3) /36
ix7 = (b7 *h7"3)/36
sumix = ix1 + ix2 + ix3 + ix4 + ix5 + ix6 + ix7
‘TextBox1.Text = sumix
"IxXx
Ixx = Round(sumix + sumady, 2)

TIX_IXX.Text = Ixx

B. Pengkodean Momen Inersia (ly) PCI Girder
1. Ai(Luasan area persegmen)



'SUM Al

ail=bl*hl

ai2 = b2 * h2

ai3 =h3 * h3

ai4 = (0.5 * b4 * h4)

ai5 = (0.5 * b5 * h5)

ai6 = (0.5 * b6 * h6)

ai7 = (0.5* b7 * h7)

sumAl = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6 + ai7)

"TextBox1.Text = sumAl

. Yi(Jarak titik berat segmen terhadap sumbu)
Yiz

Yizl=b6 +0.5* b2

Yiz2=60*0.5

Yiz3=60*0.5
Yiz4=05*b3-0.5*b2-((1/3)*b4)
Yiz5=0.5*60 + 0.5* b2 + ((1/ 3) * b5)

Yiz6 = b6 - ((1/3) * b6)

Yiz7 =0.5* 60 + 0.5* b2 + ((1/3) * b7)
‘TextBox1.Text = Yiz7

. AjYi (Luasan area persegmen dikali dengan jarak titikberat segmen

terhadap sumbu)

‘AiYiz



ayzl =ail *VYizl
ayz2 = ai2 * Yiz2
ayz3 = ai3 *Yiz3
ayz4 = ai4 * Yiz4
ayz5 = ai5 * Yiz5
ayz6 = ai6 * Yiz6

ayz7 = ai7 * Yiz7

sumAYz = Round(ayzl + ayz2 + ayz3 + ayz4 + ayz5 + ayz6 + ayz7)
TextBox1.Text = sumAYz

. dyi (besaran titik berat segmen terhadap titik berat penampang)

'dyiz

dyzl1=Yizl-Yz
dyz2 =Yiz2-Yz
dyz3=Yiz3-Yz
dyz4 =Yiz4-Yz
dyz5=Yiz5-Yz

dyz6 = Yiz6 - Yz

dyz7 = Round(Yiz7 - Yz, 8)

‘TextBox1.Text = dyz2

. Aidyi (luasan area persegmen dikali Besaran titik berat segmen

terhadap titik berat penampang)

‘Aidyi2z

adyz1 = Round(ail * dyz1 ~ 2)



adyz2 = Round(ai2 * dyz2 ~ 2)
adyz3 = Round(ai3 * dyz3 * 2)
adyz4 = Round(ai4 * dyz4 ~ 2)
adyz5 = Round(ai5 * dyz5 ” 2)
adyz6 = Round(ai6 * dyz6 ~ 2)
adyz7 = Round(ai7 * dyz7 "~ 2)
sumadyz = adyz1 + adyz2 + adyz3 + adyz4 + adyz5 + adyz6 + adyz7

‘TextBox1.Text = Round(sumadyz)

Ix (Momen Inersia Persegmen Penampang)
'IX

ixz1=(b1"3*hl)/12
ixz2=(hb2"3*h2)/12
ixz3=(b373*h3)/12

ixz4 = (b4~ 3*h4) /36

ixz5 = (b5”3* h5) /36

ixz6 = (b6~ 3* h6) / 36
ixz7=(b7"3*h7)/36

sumixz = ixzl1 + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7
‘TextBox1.Text = sumixz

. ¥ (Garis netral / titik berat)
Text61 = Val(Text58) / Val(Text57)

Ixy (Momen Inersia)

"Ixx



Ixxz = Round(sumixz + sumadyz, 2)
TIY_IXY.Text = Ixxz

4.4.2 Input Kode Pada Penampang T Girder

untuk T girder input kode perhitungan dengan cara double klik pada command
button Hitung lalu mulai isi dengan bahasa pemrograman agar perhitungan pada
Microsoft excel dapat diterjemahkan oleh visual basic.



IX
Momen Inersia
Aidyin2

50 20 1 1000.00 | 60.00 60000.00 17.21 296160.09 33333.33
20 50 2 1000.00 | 25.00 25000.00 -17.79 316508.92 208333.33
15 10 3 75 46.66667 3500 3.875968992 | 1126.735172 | 416.6666667
15 10 4 75 46.66667 3500 3.875968992 | 1126.735172 | 416.6666667

Py 2150 92000.00 614922.48 242500.00

Y 42.7907

Ixx 857422.5

(Sumber: Data Pribadi)

Tabel 4-12 Tabel Perhitungan Manual (ly) T Girder

Y
Garis netral Momen Inersia
Aidyir2

50 20 1 1000.00 25.00 25000.00 0.00 0.00 208333.33
20 50 2 1000.00 25.00 25000.00 0.00 0.00 33333.33
15 10 3 75 10 750 -15.00 16875 937.5
15 10 4 75 40 3000 15.00 16875 937.5

pX 2150 53750.00 33750.00 243541.67

Y 25
Ixy 277291.7

(Sumber: Data Pribadi)

Tob [Design] x [leakv]

PCLvb [Design]
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Gambar 4-23 Form Visual Basic Untuk T Girder
(Sumber: Dokumentasi Pribadi)



Text box di peruntukan untuk menginput penampang serta sebagai pengganti tabel
perhitungan di Microsoft excel agar memudahkan penulis dalam proses

perhitungan.

Setelah mengklik command button di atas maka akan muncul jendela pengkodean
seperti yang tertera pada gambar di bawah ini dan dimulai untuk mengisikan

pengkodean perhitungan program.

Dimana:

B dan h : Pengganti variable untuk textbox panjang dan lebar.
Val(Text) : Penerjemahan textbox agar terbaca sebagai nilai (value)
Text_.text : Tempat menginput dan memunculkan hasil perhitungan.

Dalam jedela kode yang tertera terdapat 38 textbox dimana pada textbox 1 sampai
dengan textbox 8 digunakan untuk menginput luasan area penampang (b dan h)

seperti pada Microsoft excel.



¥ But_Hitung

- 7 diick

100 %

‘variabel IX
Dim Yil, Yi2, Vi3, Yi4, Yi5, ¥i6, Yi7 As Single

Dim b1, b2, b3, b4, b5, b6, b7, hi, h2, h3, h4, h5, hs, h7 As Single

Dim ail, ai2, ai3, ai4, ai5, ai6, ai7 As Single
Dim sumAl As Decimal

Dim E1l As Integer

Dim ayl, ay2, ay3, ay4, ayS, ay6, ay? As Single

Dim sumAY As Decimal

Dim ¥ As Single

Dim dyl, dy2, dy3, dy4, dy5, dyé, dy7 As Single

Dim adyl, ady2, ady3, ady4, adys, ady6, ady7 As Single
Dim sumady As Decimal

Dim ixl, ix2, ix3, ix4, ix5, ix6, ix7 As Single

Dim sumix As Decimal

Dim Ixx As Single

Dim fc As Single

Dim E1 As Single
Dim Sx As Single
Dim Sy As Single

*variabel I¥

Dim Yizl, Yizz, Yiz3, Yiz4, YizS, Yiz6, Yiz7 As Single
Dim ayzl, ayz2, ayz3, ayz4, ayzS, ayzb, ayz7 As Single
Dim sumAYz As Decimal

Dim Yz As Single

Dim dyz1, dyzz, dyz3, dyz4, dyzs, dyz6, dyz7 As Single

Dim adyzl, adyz2, adyz3, adyz4, adyz5, adyz6, adyz7 As Single

Dim sumadyz As Decimal

Dim ixzl, ixz2, ixz3, ixz4, ixz5, ixz6, ixz7 As Single
Dim sumixz As Decimal

Dim Ixxz As Single

Private Sub But Hitung Click(Byval sender As System.Object, Byval e As System.EventArgs) Handles But Hitung.Click

'If TBl.Text = "" Or TB2.Text = "" Or TB3.Text = "" Or TB4.Text = " Or TH1.Text = "" Or TH2.Text = "" Or TH3.Text = ™"

| <¥But Hitung

» el

]

TH4.Text = "" Or TFc.Te

# Click

100 %

'If TB1.Text = " Or TB2.Text = "" Or TB3.Text = "" Or TB4.Text = "" Or TH1.Text = " Or TH2.Text = "" Or TH3.Text = "

MsgBox("Input tidak beleh koseng!™)
Else

'PERHITUNGAN IX
‘parsing

bl = TBl.Text
b2 = TB2.Text
TB3.Text
TB4.Text
TH1.Text
TH2.Text
TH3.Text
h4 = TH4.Text
h5 = TH4.Text
fc = TFc.Text

'SUM AL

ail = bl * hl

ai2 = b2 * h2

ai3 = 8.5 * b3 * h3

@i4 = 0.5 * b4 * h4

sumAT = Round(ail + ai2 + ai3 + ai4)
‘TextBoxl.Text = sumAl

'E11
E1l = hl + h2
‘TextBoxl.Text = E11

'Yi

E1l - @.5 * hl
.5 * h2

¥i3 = h2 - (1/3) * h3
Yia = h2 - (1/3) * ha
‘TextBoxl.Text = Yi4q

TH4.Text = " Or TFc.T

5% But_Hitung

-| # diick

100 %

'ALYE

ayl = ail * Yil

ay2 = ai2 * vi2

ay3 = ai3 = vi3

ay4 = aid * vi4

SumAY = Round(ayl + ay2 + ay3 + ay4)
'TextBox1.Text = sumAY

'Y
¥ = Round(sumAY / sumaI, 2)
TIX_ Y.Text = Y

“dyi

dyl = Yil - ¥

dy2 = viz - ¥

dy3 = Yi3 - ¥

dya = Yid4 - ¥
"TextBoxl.Text = dy2

*Aidyin2
adyl = Round(ail * dyl ~ 2)

ady2 = Round(ai2 * dyz ~ 2)

ady3 = Round(ai3 * dy3 ~ 2)

ady4 = Round(aid * dy4 ~ 2)

sumady = adyl + ady2 + ady3 + ady4
"TextBox1.Text = Round(sumady)

"Ix

ixl = (bl * h1 ~ 3) / 12

ix2 = (b2 * h2 4 3) /12

ix3 = (b3 * h3 ~ 3) / 36

ixd = (b4 * h4 ~ 3) / 36
sumix = ixl + ix2 + ix3 + ix4
‘TextBoxl.Text = sumix

[




5% But_Hitung

~| ¥ Clicke

"ox
Ixx = Round(sumix + sumady, 2)
TIX_IXX.Text = Dxx

"Sx
Sx = 8.13314 * sumAl * E11
T_SX.Text = Sx

sy
Sy = 8.1831783 * sumAI * bl
T SY.Text = Sy

"El
£l = 4780 * sqrt(fc)
T EL.Text = E1

"PERHITUNGAN IY

'Yiz

¥izl = 8.5 * bl

¥iz2 = b3 + 2.5 * b2

¥iz3 = b3 - (1 / 3) * b3
¥iz4 = b3 + b2 + (1 / 3) * ba
"TextBoxl.Text = Yizl

"AiYiz

ayzl = ail * Yizl

ayz2 = ai2 * Yiz2

ayz3 = ai3 * ¥yiz3

ayzd = aid * Yizd

sumAYz = Round(ayzl + ayz2 + ayz3 + ayz4)
‘TextBoxl.Text = sumAYz

Round(sumAYz / sumAI, 2)

100% ~ <

- [

4 But_Hitung

-| 7 diick

dyz4 = Yiza - ¥z
"TextBox1.Text = dyz3

"Addyir2z

adyzl = Round(ail * dyzl ~ 2)

adyz2 = Round(ai2 * dyz2 ~ 2)

adyz3 = Round(ai3 * dyz3 ~ 2)

adyz4 = Round(ai4 * dyz4 ~ 2)

sumadyz = adyzl + adyz2 + adyz3 + adyzd
*TextBox1.Text = Round(sumadyz)

Ix

ixzl = (b1 ~ 3 * hl)
ixz2 = (b2 * 3 * h2)
ixz3 = (b3 ~ 3 * h3)
ixz4 = (b4 ~ 3 * h4)
sumixz = ixzl + ixz2 + ixz3 + ixz4
"TextBox1.Text = sumixz

/12
/12
/38
/36

"Ixx
Doz = Round(sumixz + sumadyz, 2)
TIV_IXY.Text = Ixxz

End If
End Sub

A. Pengkodean Momen Inersia (Ix) T Girder

1.

Gambar 4-24 Jendela Pengkodean T Girder
(Sumber: Dokumentasi Pribadi)

B (Lebar segmen penampang)

bl =TB1.Text

b2 = TB2.Text

b3 = TB3.Text

b4 = TB4.Text
H (Tinggi segmen penampang)

hl = TH1.Text

e

n




h2 = TH2.Text
h3 = TH3.Text
h4 = TH4.Text

h5 = TH4.Text

. Ai(Luasan area persegmen)

'SUM Ai

ail=Dbl*hl

ai2 = b2 * h2

ai3=0.5*b3*h3

ai4=0.5*b4 * h4

sumAl = Round(ail + ai2 + ai3 + ai4)

TextBox1.Text = sumAl

. Yi(Jarak titik berat segmen terhadap sumbu)
Yi

Yil=E11-05*h1

Yi2=0.5*h2

Yi3=h2-(1/3)*h3

Yid=h2-(1/3)*h4

"TextBox1.Text = Yid

. AjYi (Luasan area persegmen dikali dengan jarak titikberat segmen

terhadap sumbu)

‘AlYi



ayl =ail *Yil
ay2 =ai2 * Yi2
ay3 =ai3 * Yi3
ay4 =ai4 * Yi4
sumAY = Round(ayl + ay2 + ay3 + ay4)

"TextBox1.Text = sUmAY

. dyi (besaran titik berat segmen terhadap titik berat penampang)
'dyi

dyl=Yil-Y

dy2=Yi2-Y

dy3=Yi3-Y

dyd = Yi4-Y

‘TextBox1.Text = dy2

. Aidyi (luasan area persegmen dikali Besaran titik berat segmen
terhadap titik berat penampang)

'Aidyin2

adyl = Round(ail * dyl1 ” 2)

ady2 = Round(ai2 * dy2 " 2)

ady3 = Round(ai3 * dy3 " 2)

ady4 = Round(ai4 * dy4 " 2)

sumady = adyl + ady2 + ady3 + ady4

‘TextBox1.Text = Round(sumady)



8.

10.

11.

Ix (Momen Inersia Persegmen Penampang)
'IX

ix1=(bl*h173)/12
ix2=(b2*h2"3)/12
ix3=(h3*h373)/36

ix4 =(b4*h4a"3)/36

sumix = ix1 + ix2 + ix3 + ix4

"TextBox1.Text = sumix

¥ (Garis netral / titik berat)
Y

Y = Round(sumAY / sumAl, 2)
TIX_Y.Text=Y

Modulus Penampang (Sx)

'Sx

Sx =0.13314 * sumAl * E11

T SX.Text = Sx

Ixx (Momen Inersia)

"IxXx

Ixxz = Round(sumixz + sumadyz, 2)
TIY_IXY.Text = Ixxz

Pengkodean Momen Inersia (ly) T Girder

Ai (Luasan area persegmen)



'SUM Ai

ail=bl*hl

ai2 = b2 * h2

ai3=0.5*b3*h3
ai4d=0.5*b4*h4

sumAl = Round(ail + ai2 + ai3 + ai4)

TextBox1.Text = sumAl

. Yi(Jarak titik berat segmen terhadap sumbu)
Yiz

Yiz1=0.5*bl

Yiz2=b3+0.5* b2

Yiz3=b3-(1/3)* b3

Yiz4 = b3 + b2 + (1/3) * b4

. AiYi (Luasan area persegmen dikali dengan jarak titikberat segmen

terhadap sumbu)

'AiYiz

ayzl =ail *Yizl

ayz2 = ai2 * Yiz2

ayz3 =ai3 * Yiz3

ayz4 = aid * Yiz4

sumAYz = Round(ayzl + ayz2 + ayz3 + ayz4)

"TextBox1.Text = sumAYz



4. dyi (besaran titik berat segmen terhadap titik berat penampang)
'dyiz
dyzl=Yizl-Yz
dyz2 =Yiz2-Yz
dyz3=Yiz3-Yz
dyz4 =Yiz4-Yz
‘TextBox1.Text = dyz3

5. Aidyi (luasan area persegmen dikali Besaran titik berat segmen

terhadap titik berat penampang)
‘Aidyin2z

adyzl = Round(ail * dyz1 ~ 2)
adyz2 = Round(ai2 * dyz2 "~ 2)
adyz3 = Round(ai3 * dyz3 * 2)
adyz4 = Round(ai4 * dyz4 ~ 2)
sumadyz = adyz1 + adyz2 + adyz3 + adyz4
‘TextBox1.Text = Round(sumadyz)

6. Ix (Momen Inersia Persegmen Penampang)
X
ixz1=(b1"3*hl)/12
ixz2=(b273*h2)/12
ixz3=(b373*h3)/36
ixz4 = (b4~ 3*h4) /36

sumixz = ixzl + ixz2 + ixz3 + ixz4



"TextBox1.Text = sumixz

7. E (Modulus Elastisitas)
'El
El = 4700 * Sqrt(fc)
T EL.Text=El

8. Modulus Penampang (Sy)
'Sy
Sy =0.1031783 * sumAl * bl
T _SY.Text =Sy

9. Ix (Momen Inersia)
"Ixx
Ixxz = Round(sumixz + sumadyz, 2)
TIY_IXY.Text = Ixxz

4.4.3 Input Kode Pada Penampang Box Girder
Input kode perhitungan box girder dapat dilakukan dengan cara double klik pada
command button Hitung lalu mulai isi dengan bahasa pemrograman agar

perhitungan pada Microsoft excel dapat diterjemahkan oleh visual basic.



Garis netral

Momen Inersia

(Sumber: Data Pribadi)

Tabel 4-14 Tabel Perhitungan Manual (ly) Box Girder

Ai Yi dyi Aidyin2

100 10 1 1000 55 55000 | 16.18518519 | 261960.2 | 8333.333333
10 5 2 25 46.666667 | 1166.667 | 7.851851852 | 1541.289 | 34.72222222
10 5 3 25 46.666667 | 1166.667 | 7.851851852 | 1541.289 | 34.72222222
80 5 4 400 2.5 1000 | -36.31481481| 527506.3 | 833.3333333
5 40 5 200 25 5000 |-13.81481481| 38169.82 | 26666.66667
5 40 6 200 25 5000 |-13.81481481| 38169.82 | 26666.66667
80 5 7 400 47.5 19000 | 8.685185185 | 30172.98 | 833.3333333

J 2250 87333.33 899061.7 63402.8

Y 38.814815

Ixx 962464.5

Garis netral Momen Inersia
Yi dyi Aidyin2
100 10 1 1000 50 50000 0 0 833333.3333
10 5 2 25 6.6666667 | 166.6667 | -43.33333333 | 46944.44 | 138.8888889
10 5 3 25 93.333333 | 2333.333 | 43.33333333 | 46944.44 | 138.8888889
80 5 4 400 50 20000 0 0 213333.3333
5 40 5 200 12.5 2500 -37.5 281250 | 416.6666667
5 40 6 200 87.5 17500 37.5 281250 | 416.6666667
80 5 7 400 50 20000 0 0 213333.3333
60 Py 2250 112500 656388.9| 1261111.1
Y 50
Ixx 1917500.0

(Sumber: Data Pribadi)
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Gambar 4-25 Form Visual Basic Untuk Box Girder
(Sumber: Dokumentasi Pribadi)

Pada penampang box girder textbox di peruntukan untuk menginput penampang
serta sebagai pengganti tabel perhitungan di Microsoft excel agar memudahkan

penulis dalam proses perhitungan.

Setelah mengklik command button di atas maka akan muncul jendela pengkodean

seperti yang tertera pada gambar di bawabh ini.



Handles But_Hitung.Click 3
Or TH2.T¢ «

" Or TBS.Text

=

skl

[ 5% But_Hitung -| 7 diick
E Private Sub But_Hitung_Click(ByVal sender As System.Cbject, ByVal e As System
If TBL.Text = " Or TB2.Text = " Or TB3.Text " Or TB4.Text

MsgBox("Input tidak boleh kosong!™)
Else
"PERHITUNGAN IX
"parsing
bl = TB1.Text
b2 = T82.Text
b3 = TB3.Text
b4 = T84.Text
bs = TB5.Text
b6 = TB6.Text
b7 = T87.Text
hl = THL.Text
h2 = TH2.Text
h3 = TH3.Text
ha = THa.Text
THS. Text
THE. Text
TH7. Text
TFc. Text
Ai
bl * h1
©.5 * b2 * h2
@.5 * b3 * h3
= ba * h4
=bs * hs
= b6 * hs
b7 * h7
= Round(ail + 2i2 + ai3 + ai4 + ai5 + ai6 + ai7)
Boxl.Text = sumal
"E11
0% < m ]
[ 4% But_Hitung -] # diick
Ell = (h1 + h2 + h4 + h5)
*TextBoxl.Text = E11
"Yi
¥il = E11 - 8.5 * h1
Vi2 = hd4 + h5 + (1 / 3) * h2
YiZ = ha + h5 + (1 / 3) * h3
Yi4 = 8.5 * hd
¥i5 = h4 + (8.5 * hs)
¥i6 = h4 + (8.5 * hs)
¥i7 = E11 - hl - (8.5 * h7)
'TextBoxl.Text = Vi7
TALVL
ayl = ail * Yil
ay? = ai2 * vi2
ay3 = ai3 * vi3
aya = aia * via
ays = ai5 * Yi5
ay6 = ai6 * Yi6
ay7 = ai7 * Yvi7
sumdY = Round(ayl + ay2 + ay3 + ay4 + ay5 + ay6 + ay7)
'TextBoxl.Text = sumAY
Y = Round(sumAY / sumAI, 2)
TIX Y.Text = ¥
“dyi
dyl = vil - ¥
dy2 = viz - Y
dy3 = vi3 - Y
dya = via - ¥
dys = Yi5 - Y
dy6 = Yi6 - Y
100% ~ «| m ]
|| 4% But Hitung - 7 diick
dy7 = Round(¥i7 - ¥, 8)
‘TextBoxl.Text = dyé
*Addyit2
adyl = Round(ail * dyl * 2)
ady2 = Round(ai2 * dy2 * 2)
ady3 = Round(ai3 * dy3 * 2)
ady4 = Round(ai4 * dy4 * 2)
adyS = Round(ai5 * dys * 2)
ady6 = Round(ai6 * dys * 2)
ady7 = Round(ai7 * dy7 * 2)
sumady = adyl + ady2 + ady3 + ady4 + ady5 + ady6 + ady7
*TextBoxl.Text = Round(sumady)
‘Ix
ixl = (b1l * h1 ~ 3) / 12
ix2 = (b2 * h2 ~ 3) / 36
ix3 = (b3 * h3 ~ 3) / 38
ix4 = (b4 * ha ~ 3) /12
ix5 = (bS5 * hs ~ 3) / 12
ix6 = (b6 * hG A 3) / 12
ix7 = (b7 * h7 ~ 3) / 12
sumix = ixl + ix2 + ix3 + ix4 + ix5 + ix6 + ix7
'TextBoxl.Text = sumix
' Dox
Ixx = Round(sumix + sumady, 2)
TIX_DXX.Text = Dnax
'Sx
Sx = ©.22 * sumAl * E11
T_SX.Text = Sx
= sumAI * bl

100% ~ ¢ m

-]




2% But_Hitung -| # diick

Sy = 8.22 * sumAI * bl +
T_SY.Text = Sy .
g1
El = 4788 * Sqr(fc)
T_EL.Text = El
'PERHITUNGAN IY
'Yiz
Yizl = 8.5 * bl
viz2 = @.5 * bl - @.5 * b4 - (1 / 3) * b2
¥iz3 = 8.5 * bl + 8.5 * b4 + (1 / 3) * b3
Yizd = @.5 * bl
vizs = @.5 * bl - @.5 * b4 + (1 / 2) * bS
Yizé = @.5 * bl + 8.5 * b4 - (1 / 2) * b6
viz7 = @.5 * bl
'TextBoxl.Text = ¥iz6
'AiYiz
ayzl = ail * ¥izl
ayz2 = ai2 * ¥iz2
ayz3 = ai3 * ¥iz3
ayz4 = aid * Yizd
ayzs = ai5 * ¥izs
ayz6 = ai6 * Yizé
ayz? = ai7 * ¥iz7
sumA¥z = Round{ayzl + ayz2 + ayz3 + ayz4 + ayz5 + ayzb + ayz7)
‘TextBoxl.Text = sumAYz
Yz
Yz = Round(sumAYz / sumAI, 2)
TIV_Y.Text = ¥z
‘dyiz .
100% ~ 4 m v

2% But_Hitung ~| ¥ Click B
dyz2 = viz2 - Yz +
dyz3 = viz3 - vz -
dyz4 = Vizd - vz
dyz5 = ¥iz5 - ¥z
dyz6 = viz6 - Yz
dyz7 = Round(¥iz7 - Yz, &)
"TextBoxl.Text = dyz2
"Aidyicz
adyzl = Round(ail * dyzl * 2)
adyz2 = Round(ai2 * dyz2 ~ 2)
adyz3 = Round(ai3 * dyz3 * 2)
adyz4 = Round(aid * dyza ~ 2)
adyz5 = Round(ai5 * dyz5 * 2)
adyz6 = Round(aib * dyze » 2)
adyz7 = Round(ai7 * dyz7 ~ 2)
sumadyz = adyzl + adyz2 + adyz3 + adyz4 + adyz5 + adyz6 + adyz?
'TextBoxl.Text = Round(sumadyz)
"Ix
ixz1 = (b1 ~ 3 = h1) / 12 |
ixz2 = (b2 ~ 3 * h2) / 36 3
ixz3 = (b3 ~ 3 = h3) / 36
ixz4 = (ba ~ 3 * ha) / 12
ixz5 = (b5 ~ 3 = h5) / 12
ixz6 = (b6 ~ 3 * he) / 12
ixz7 = (b7 ~ 3 * h7) / 12
sumixz = ixzl + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7
TextBoxl.Text = sumixz
"o
Ixxz = Round(sumixz + sumadyz, 2)
TIY_IXY.Text = Dixz

End If
End sub
0% ~ + m ,

Gambar 4-26 Jendela Pengkodean Box Girder
(Sumber: Dokumentasi Pribadi)

Dimana:

bs/dh : Pengganti variable untuk textbox panjang dan lebar.
Val(Text) : Penerjemahan textbox agar terbaca sebagai nilai (value)
Text_.text : Tempat menginput dan memunculkan hasil perhitungan.

Textbox digunakan untuk menginput luasan area penampang (b dan h) seperti pada

Microsoft excel.

A. Pengkodean Momen Inersia (Ix) Box Girder



1. B (Lebar segmen penampang)
bl =TB1.Text
b2 = TB2.Text
b3 = TB3.Text
b4 = TB4.Text
b5 = TB5.Text
b6 = TB6.Text

b7 =TB7.Text

2. H (Tinggi segmen penampang)
hl = TH1.Text
h2 = TH2.Text
h3 = TH3.Text
h4 = TH4.Text
h5 = TH5.Text
h6 = TH6.Text

h7 = TH7.Text

3. Ai(Luasan area persegmen)
'SUM Ai
ail=bl*hl
ai2 =0.5* b2 * h2
ai3=0.5*hb3*h3

ai4 = b4 * h4



4 -100

ai5 = b5 * h5
ai6 = b6 * h6
ai7 = b7 *h7
sumAl = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6 + ai7)

"TextBox1.Text = sumAl

. Yi(Jarak titik berat segmen terhadap sumbu)
Yi

Yil=E11-05*hl

Yi2=h4+h5+ (1/3)*h2
Yi3=h4+h5+(1/3)*h3

Yi4=0.5*h4

Yi5 =h4 + (0.5 * h5)

Yi6 = h4 + (0.5 * h5)

Yi7 =E11-hl- (0.5 * h7)

"TextBox1.Text = Yi7

. AiYi (Luasan area persegmen dikali dengan jarak titikberat segmen
terhadap sumbu)

'AiYi
ayl =ail *Yil
ay2 =ai2 * Yi2
ay3 =ai3 *Yi3

ay4 = ai4 * Yid



4-101

ay5 = ai5 * Yi5

ay6 = ai6 * Yi6

ay7 =ai7 * Yi7

sumAY = Round(ayl + ay2 + ay3 + ay4 + ay5 + ay6 + ay7)
TextBox1.Text = sumAY

.Y (Titik berat)

Y

Y = Round(sumAY / sumAl, 2)

TIX_Y.Text=Y

. dyi (besaran titik berat segmen terhadap titik berat penampang)
'dyi

dyl=Yil-Y

dy2=Yi2-Y

dy3=Yi3-Y

dyd = Yid-Y

dy5=Yi5-Y

dy6 = Yi6 - Y

dy7 = Round(Yi7 - Y, 8)

‘TextBox1.Text = dy6

. Aidyi (luasan area persegmen dikali Besaran titik berat segmen

terhadap titik berat penampang)
‘Aidyin2

adyl = Round(ail * dyl1 " 2)



10.

ady2 = Round(ai2 * dy2 " 2)

ady3 = Round(ai3 * dy3 " 2)

ady4 = Round(ai4 * dy4 " 2)

ady5 = Round(ai5 * dy5 * 2)

ady6 = Round(ai6 * dy6 " 2)

ady7 = Round(ai7 * dy7 " 2)

sumady = adyl + ady2 + ady3 + ady4 + ady5 + ady6 + ady7
"TextBox1.Text = Round(sumady)

Ix (Momen Inersia Persegmen Penampang)
'Ix

ix1=(bl*h173)/12
ix2=(b2*h2"3)/36
ix3=(b3*h3"3)/36
ix4=(b4d*h4an3)/12
ix5=(b5*h573)/12

ix6 = (b6 *h6"3)/12

X7 = (b7 *h7"3)/12

sumix = ix1 + ix2 + ix3 + ix4 + ix5 + ix6 + ix7
‘TextBox1.Text = sumix

Modulus Penampang (Sx)

'Sx

Sx =0.22 * sumAl * E11

T SX.Text = Sx

4-102



4-103

11. Modulus Elastisitas (E)
'El
El = 4700 * Sqrt(fc)
T EL.Text=El
12. Ixx (Momen Inersia)
IXx
Ixx = Round(sumix + sumady, 2)

TIX_IXX. Text = Ixx

B. Pengkodean Momen Inersia (ly) Box Girder

1. Ai(Luasan area persegmen)
'SUM Ai
ail=bl*hl
ai2=0.5*b2*h2
ai3=0.5*hb3*h3
ai4 = b4 * h4
ai5 = b5 * h5
ai6 = b6 * h6
ai7 = b7 * h7
sumAl = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6 + ai7)

"TextBox1.Text = sumAl

2. Yi(Jarak titik berat segmen terhadap sumbu)

Yiz
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Yizl=0.5* bl
Yiz2=0.5*b1-0.5* b4 - (1/3)* b2
Yiz3=0.5*Db1+0.5* b4 + (1/3) * b3
Yiz4 = 0.5 * bl
Yiz5=0.5*b1-0.5* b4+ (1/2) * b5
Yiz6=0.5* bl +0.5* b4 - (1/2) * b6
Yiz7 =0.5* bl

"TextBox1.Text = Yiz6

. AiYi (Luasan area persegmen dikali dengan jarak titikberat segmen

terhadap sumbu)

'AiYiz

ayzl =ail *Yizl

ayz2 = ai2 * Yiz2

ayz3 = ai3 * Yiz3

ayz4 = aid * Yiz4

ayz5 = ai5 * Yiz5

ayz6 = ai6 * Yiz6

ayz7 = ai7 * Yiz7
sumAYz = Round(ayzl + ayz2 + ayz3 + ayz4 + ayz5 + ayz6 + ayz7)
‘TextBox1.Text = sumAYz
.Y (Titik berat)

'Yz

Yz = Round(sumAYz / sumAl, 2)
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TIY_Y.Text=Yz

. dyi (besaran titik berat segmen terhadap titik berat penampang)
'dyiz

dyzl1=Yizl-Yz

dyz2 =Yiz2-Yz

dyz3 =Yiz3-Yz

dyz4 =Yiz4-Yz

dyz5=Yiz5-Yz

dyz6 = Yiz6 - Yz

dyz7 = Round(Yiz7 - Yz, 8)

‘TextBox1.Text = dyz2

. Aidyi (luasan area persegmen dikali Besaran titik berat segmen

terhadap titik berat penampang)
‘AidyiN2z

adyz1 = Round(ail * dyz1 ~ 2)

adyz2 = Round(ai2 * dyz2 ~ 2)

adyz3 = Round(ai3 * dyz3 ~ 2)

adyz4 = Round(ai4 * dyz4 " 2)

adyz5 = Round(ai5 * dyz5  2)

adyz6 = Round(ai6 * dyz6 " 2)

adyz7 = Round(ai7 * dyz7 " 2)

sumadyz = adyz1 + adyz2 + adyz3 + adyz4 + adyz5 + adyz6 + adyz7

‘TextBox1.Text = Round(sumadyz)



7.

4.4.4

Ix (Momen Inersia Persegmen Penampang)
'IX

ixz1=(b1"3*hl)/12

ixz2 = (b2"3*h2)/36
ixz3=(b3”3*h3)/36
ixz4=(b4"3*h4)/12
ixz5=(b5"3*h5)/12

ixz6 = (b6~ 3* h6) / 12
ixz7=(b7"3*h7)/12

sumixz = ixzl + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7
TextBox1.Text = sumixz

Modulus Penampang (Sy)

'Sy

Sy =0.22 * sumAl * bl

T_SY.Text=Sy

Ixy (Momen Inersia)

"IxXx

Ixxz = Round(sumixz + sumadyz, 2)
TIY_IXY.Text = Ixxz

Input Kode Pada Penampang U Girder

4 - 106

Adapun perhitungan manual menggunakan Microsoft excel untuk penampang U

girder adalah sebagai berikut:
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Tabel 4-15 Tabel Perhitungan Manual (I1x) U Girder

1x
Garis netral Momen Inersia

Yi dyi Aidyir2

50 20 1 2000 140 280000 137.2 9411920 | 66666.66667
15 20 2 300 123.3333| 37000 | 103.8666667 | 809121.3 | 6666.666667
20 20 3 800 120 96000 97.2 1889568 | 26666.66667
15 20 4 300 123.3333[ 37000 | 103.8666667 | 809121.3 | 6666.666667
20 90 9 3600 65 234000 -12.8 147456 2430000
150 20 11 3000 10 30000 -61.4 11309880 100000
P 10000 714000 24377067] 2636666.7
Y 71.4
IXX 27170986

(Sumber: Data Pribadi)

Tabel 4-16 Tabel Perhitungan Manual (ly) U Girder

ly
Garis netral Momen Inersia
Ai \ dyi Aidyir2
50 20 1 2000 25 50000 |-65.78947368 | 8656510 | 208333.3333
15 20 2 150 10 1500 |-80.78947368 | 979040.9 1875
20 20 3 800 25 20000 |-65.78947368 | 3462604 | 13333.33333
15 20 4 150 40 6000 |-50.78947368 | 386935.6 1875
50 20 1000 175 175000 | 84.21052632 | 7091413 | 208333.3333
15 20 150 160 24000 | 69.21052632 | 718514.5 1875
20 20 400 175 70000 | 84.21052632 | 2836565 | 13333.33333
15 20 8 150 190 28500 | 99.21052632 | 1476409 1875
20 90 9 1800 45 81000 |-45.78947368 | 3774017 60000
20 90 1800 155 279000 | 64.21052632 | 7421385 60000
150 20 11 3000 100 300000 | 9.210526316 | 254501.4| 5625000
by 11400 1035000 37057895| 6195833.3
Y 90.78947
Ixy 43859280

(Sumber: Data Pribadi)
Untuk penampang U girder terdapat text box yang di peruntukan untuk menginput
penampang serta sebagai pengganti tabel perhitungan di Microsoft excel agar

memudahkan penulis dalam proses perhitungan.
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=P BOXvb  Twb  Tab[Design]  PClvb  PClb[Design]  BOX.wb[Design]  PerhitunganPenampang2
U GIRDER
Input
B H
1
2
3
4
5
[
tot
Fe
Qutput E
X
Y
boc
¥
Y
by
|
Sx
Sy
Home Simpan_| [ Hiung | | Usng | i

Gambar 4-27 Form Visual Basic Untuk U Girder
(Sumber: Dokumentasi Pribadi)

Setelah mengklik command button (hitung) di atas maka akan muncul jendela
pengkodean seperti yang tertera pada gambar di bawah ini dan dimulai untuk
mengisikan pengkodean perhitungan program.
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% But_Hitung -| # diick 4]
+
"PERHITUNGAN IX ¥
"parsing
bl = TB1.Text
b2 = TB2.Text
b3 = TB3.Text
ba TB4.Text
b5 = TBS.Text
b6 = TB6.Text =
THL.Text 1
THZ.Text
TH3.Text
= TH4.Text
THS. Text
THE . Text
fc = TFc.Text
btot = tbtot.Text
htot = thtot.Text
"SUM Af
ail = (b1 * h1) * 2
ai2 = ((b2 * h2) / 2) * 2
ai3 = (b3 * h3) * 2
aid4 = (8.5 * b4 * ha) * 2
ai5 = (b5 * h5) * 2
ai6 = (b6 * h6)
sumAT = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6)
*TextBox1.Text = sumAT
"E1l
E1l = (hl + h2 + h5 + h6)
"TextBoxl.Text = E11
"Yi
Y¥il = E11 - @.5 * hl
¥i2 = F11 - hl - ({1 / 3} * h2) N
00% = 4| n o
¥ But_Hitung -] # diick B
¥iZ = EIT - AL - ((T T hZ) Ex
¥i3 = E11 - hl - @.5 * h3 T
¥i4 = E11 - hl - ((1/ 3) * h4)
¥iS = h6 + (8.5 * hS)
Yi6 = 8.5 * hé
'TextBoxl.Text = Yi6
"ALYL
ayl = ail * vil
ay2 = ai2 * viz
ay3 = ai3 * vi3
ay4 = ai4 * via
ays = ai5 * vi5 £
ay6 = ai6 * Yi6
sumAY = Round(ayl + ay2 + ay3 + ay4 + ay5 + ay6)
‘TextBoxl.Text = sumaY
Y
¥ = Round(sumAY / sumAI, 2)
TIX_Y.Text =Y
‘dyi
dyl = (Yil - Y) * 2
dy2 = (¥iz - Y) * 2
dy3 = (vi3 - ¥) * 2
dya = (¥ia - Y) * 2
dys = (¥i5 - Y) * 2
dy6 = Yi6 - ¥
"TextBoxl.Text = dy6
"Addyic2
adyl = Round((®@.5 * ail) * (8.5 * dyl) ~ 2) * 2
Round((.5 * ai2) * (8.5 * dy2) ~ 2) * 2
Round((.5 * ai3) * (8.5 * dy3) ~ 2) * 2
ady4 = Round((@.5 * ai4) * (8.5 * dya) ~ 2) * 2 .
advs = Raund((A.5 * ai5) * (@.5 * dys) ~ 0} = 3
100% ~ 4| [ b
¥ But_Hitung -| # diick E
adys = Rounda((g. TI5) " (9. aysT T EY
ady6 = Round(ai6 * dy6 ~ 2) =

100 %

sumady = adyl + ady2 + ady3 + ady4 + adyS + ady6
*TextBoxl.Text = Round(sumady)

‘Ix

ixl = ((bL * h1 ~3) /12) * 2
ix2 = ((b2 * h2 ~ 3) / 36) * 2
ix3 = ((b3 * h3 2 3) /12) =2
ixa = ((ba * ha ~ 3) / 36) * 2
ix5 = ((bS * h5 ~ 3) 7 12) * 2

ix6 = (b6 * h& ~ 3) / 12
sumix = ix1 + ix2 + ix3 + ixd + ix5 + ix6
‘TextBoxl.Text = sumix

" Inx
Ixx = Round((sumix + sumady) * 1.8858212)
TIX_IXX.Text = Ixx

"Sx
Sx = ©.229929 * sumAI * htot
T_SX.Text = Sx

sy
Sy = 8.219296 * sumAl * btot
T_SY.Text = Sy

"El
El = 4700 * Sgrt(fc)
T_EL.Text = E1

"PERHITUNGAN TY

'yiz

Yizl = b6 + @.5 * b2
Yiz? = 60 * @.5

n
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# Click

2 But Hitung E -
Yizd = 68 . ES
Yiz3 = 68 * @.5 =
Yiz4a = 8.5 * b3 - @.5 * b2 - ((1 / 3) * ba)
¥izs = 8.5 * 68 + .5 * b2 + ((1 / 3) * bS)

Yizé = b6 - ((1 / 3) * be)
¥iz7 = 8.5 * 68 + 0.5 * b2 + ((1 / 3) * b7)
"TextBoxl.Text = Yiz7
TALYiz
ayzl = ail * Yizl
ayz2 = ai2 * viz2
ayz3 = ai3 * viz3
ayzd = aid4 * vizd
ayzs = ai5 * Yizs
ayz6 = ai6 * Yizé
ayz7 = ai7 * Yiz7
sumAYz = Round(ayzl + ayz2 + ayz3 + ayz4 + ayzS + ayzb + ayz?)
"TextBoxl.Text = sumAYz
"yz &
¥z = Round(sumAYz / sumAI, 2)
TIV_Y.Text = Yz
i
v
- vz
v
z5 - vz
- vz
dyz7 = Round(Yiz7 - Yz, 8)
"TextBoxl.Text = dyz2
"Aidyic2z
adyzl = Round(ail * dyzl * 2)
advr? = Round(ai? * duz? ~ 23
00% - 4 n
2 But_Hitung -1 7 dick E
adyzl = Round(ail * dyzL ™ ZJ =
adyz2 = Round(aiz * dyz2 ~ 2) N
adyz3 = Round(ail * dyz3 * 2)
adyz4 = Round(aid * dyza ~ 2)
adyz5 = Round(ai5 * dyz5 * 2)
adyz6 = Round(aib * dyzé ~ 2)
adyz7 = Round(ai7 * dyz7 ~ 2)
sumadyz = adyzl + adyz2 + adyz3 + adyz4 + adyz5 + adyz6 + adyz7
'TextBoxl.Text = Round(sumadyz)
'Ix
ixzl = (b1 ~ 3 * h1) / 12
ixz2 = (b2 ~ 3 = h2) / 12
ixz3 = (b3 ~ 3 * h3) / 12
ixz4 = (b4 ~ 3 = ha) / 36
ixzs = (b5 ~ 3 * h3) / 36
ixz6 = (b6 ~ 3 * h6) / 36
ixz7 = (b7 * 3 * h7) / 36
sumixz = ixzl + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7
‘TextBoxl.Text = sumixz
"Ixox
Ixxz = Round(sumixz + sumadyz, 2) E
TIV_IXY.Text = Daxz
End If
End Sub

Dimana:

bs/dh

Val(Text)

Text .text

Gambar 4-28 Jendela Pengkodean U Girder
(Sumber: Dokumentasi Pribadi)

: Pengganti variable untuk textbox panjang dan lebar

: Penerjemahan textbox agar terbaca sebagai nilai (value)

: Tempat menginput dan memunculkan hasil perhitungan.

Textbox 1 sampai dengan textbox 11 dan textbox 49 digunakan untuk menginput

luasan area penampang (b dan h) seperti pada Microsoft excel.

A. Pengkodean Momen Inersia (Ix) U Girder

1. B (Lebar segmen penampang)

bl =TB1.Text

h2 = TB2.Text
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b3 = TB3.Text
b4 = TB4.Text
b5 = TB5.Text

b6 = TB6.Text

H (Tinggi segmen penampang)
hl=TH1.Text
h2 = TH2.Text
h3 = TH3.Text
h4 = TH4.Text
h5 = TH5.Text

h6 = TH6.Text

. Ai(Luasan area persegmen)

'SUM Ai

ail=(bl1*hl)*2

ai2=((b2*h2)/2)*2

ai3 = (b3 *h3) *2

ai4 = (0.5 * b4 * h4) * 2

ai5 = (b5 * h5) * 2

ai6 = (b6 * h6)

sumAl = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6)

TextBox1.Text = sumAl
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4. Yi(Jarak titik berat segmen terhadap sumbu)
Yi
Yil=E11-05*hl
Yi2=E11-hl-((1/3)*h2)
Yi3=E11-hl-05*h3
Yid=E11-hl-((1/3)*h4)
Yi5 =h6 + (0.5 * h5)
Yi6=0.5*h6

TextBox1.Text = Yi6

5. AiYi (Luasan area persegmen dikali dengan jarak titikberat segmen

terhadap sumbu)

'AiYi

ayl =ail * Vil

ay2 =ai2 * Yi2

ay3 =ai3 * Yi3

ay4 = ai4 * Yid

ay5 = ai5 * Yi5

ay6 = ai6 * Yi6

sumAY = Round(ayl + ay2 + ay3 + ay4 + ay5 + ay6)

‘TextBox1.Text = sumAY
6. Y (Titik berat)

Y

Y = Round(sumAY / sumAl, 2)
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TIX_Y.Text=Y

. dyi (besaran titik berat segmen terhadap titik berat penampang)
'dyi

dyl=(Yil-Y)*2

dy2 = (Yi2 - Y) * 2

dy3=(Yi3-Y)*2

dy4 = (Yi4 - Y)* 2

dy5 = (Yi5-Y) * 2

dy6 = Yi6 - Y

‘TextBox1.Text = dy6

. Aidyi (luasan area persegmen dikali Besaran titik berat segmen
terhadap titik berat penampang)

'Aidyin2

adyl = Round((0.5 * ail) * (0.5 * dyl) " 2) * 2

ady2 = Round((0.5 * ai2) * (0.5 * dy2) *2) * 2

ady3 = Round((0.5 * ai3) * (0.5 * dy3) " 2) * 2

ady4 = Round((0.5 * ai4) * (0.5 * dy4) " 2) * 2

ady5 = Round((0.5 * ai5) * (0.5 * dy5)  2) * 2

ady6 = Round(ai6 * dy6 " 2)

sumady = adyl + ady2 + ady3 + ady4 + ady5 + ady6

TextBox1.Text = Round(sumady)



"Ixx

9.

10.

11.

12.

Ix (Momen Inersia Persegmen Penampang)
'IX

ix1=((bl*h1n3)/12)*2
ix2=((b2*h273)/36)*2
ix3=((b3*h3~3)/12)*2

ix4 =((b4d*h4n3)/36)*2
ixX5=((b5*h573)/12)*2

ix6 = (b6 *h6"3)/12

sumix = ix1 + ix2 + ix3 + ix4 + ix5 + ix6
‘TextBox1.Text = sumix

Modulus Penampang (Sx)

'Sx

Sx =0.229929 * sumAl * htot

T _SX.Text = Sx

Modulus Elastisitas (E)

'El

El = 4700 * Sqrt(fc)

T EL.Text=El

Ixx (Momen Inersia)

Ixx = Round((sumix + sumady) * 1.0058212)

TIX_IXX. Text = Ixx
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B.

Pengkodean Momen Inersia (ly) Box Girder

10. Ai (Luasan area persegmen)

11.

'SUM Ai

ail=bl*hl

ai2=0.5*b2*h2

ai3=0.5*h3*h3

ai4 = b4 * h4

ai5 = b5 * h5

ai6 = b6 * h6

ai7 = b7 * h7

sumAl = Round(ail + ai2 + ai3 + ai4 + ai5 + ai6 + ai7)

"TextBox1.Text = sumAl

Yi (Jarak titik berat segmen terhadap sumbu)
Yiz

Yizl=b6 +0.5* b2

Yiz2=60*0.5

Yiz3=60*0.5
Yiz4=05*b3-0.5*b2-((1/3)* bd)

Yiz5 = 0.5* 60 + 0.5 * b2 + ((1/ 3) * b5)

Yiz6 =b6 - ((1/ 3) * b6)

Yiz7 =0.5* 60 + 0.5* b2 + ((1/3) * b7)

TextBox1.Text = Yiz7
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12. AiYi (Luasan area persegmen dikali dengan jarak titikberat segmen
terhadap sumbu)

‘AiYiz
ayzl =ail * Yizl
ayz2 = ai2 * Yiz2
ayz3 = ai3 * Yiz3
ayz4 = aid * Yiz4
ayz5 = ai5 * Yizb
ayz6 = ai6 * Yiz6
ayz7 = ai7 * Yiz7
sumAYz = Round(ayzl + ayz2 + ayz3 + ayz4 + ayz5 + ayz6 + ayz7)
‘TextBox1.Text = sumAYz
13.Y (Titik berat)
'Yz
Yz = Round(sumAYz / sumAl, 2)

TIY_Y.Text= Yz

14. dyi (besaran titik berat segmen terhadap titik berat penampang)
'dyiz
dyzl1=Yizl-Yz
dyz2 =VYiz2-Yz
dyz3 =VYiz3-Yz
dyz4=Yizd-Yz

dyz5=Yiz5-Yz



15.

16.
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dyz6 = Yiz6 - Yz
dyz7 = Round(Yiz7 - Yz, 8)
‘TextBox1.Text = dyz2

Aidyi (luasan area persegmen dikali Besaran titik berat segmen

terhadap titik berat penampang)

‘Aidyi2z

adyz1 = Round(ail * dyz1 ” 2)

adyz2 = Round(ai2 * dyz2 ~ 2)

adyz3 = Round(ai3 * dyz3 ~ 2)

adyz4 = Round(ai4 * dyz4 ~ 2)

adyz5 = Round(ai5 * dyz5 " 2)

adyz6 = Round(ai6 * dyz6 " 2)

adyz7 = Round(ai7 * dyz7 ~ 2)

sumadyz = adyz1 + adyz2 + adyz3 + adyz4 + adyz5 + adyz6 + adyz7
‘TextBox1.Text = Round(sumadyz)

Ix (Momen Inersia Persegmen Penampang)
'Ix

ixzZ1=(b173*hl)/12
ixz2=(b273*h2)/12
ixzZ3=(b373*h3)/12

ixz4 = (b4 ~3*h4) /36

ixz5 = (b5”3*h5) /36

ixz6 = (b6~ 3* h6) / 36

ixz7 = (b7 ~ 3 * h7) / 36



17.

18.

sumixz = ixzl1 + ixz2 + ixz3 + ixz4 + ixz5 + ixz6 + ixz7
‘TextBox1.Text = sumixz

Modulus Penampang (Sy)

'Sy

Sy =0.219296 * sumAl * btot

T_SY.Text=Sy

Ixy (Momen Inersia)

IXx

Ixxz = Round(sumixz + sumadyz, 2)

TIY_IXY.Text = Ixxz
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