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BAB V 

PENUTUP 

5.1 Kesimpulan 

Berdasarkan hasil dari pembahasan penulis dalam 

PERENCANAAN ULANG STRUKTUR GEDUNG BSI TOWER 

DENGAN MENGGUNAKAN METODE DUAL SYSTEM (Studi 

Kasus: BSI Tower, Jakarta Pusat) dengan berpedoman pada seluruh tata 

cara Perencanaan Struktur Beton untuk bangunan gedung di Indonesia maka 

didapan kesimpulan sebagai berikut: 

a. Hasil Preliminary Design Elemen Struktur 

1) Dimensi Balok Induk Tipe G1 = 500 × 800 𝑚𝑚 

2) Dimensi Balok Induk Tipe G2 = 450 × 750 𝑚𝑚 

3) Dimensi Balok Induk Tipe G3 = 500 × 800 𝑚𝑚 

4) Dimensi Balok Induk Tipe G4 = 450 × 700 𝑚𝑚 

5) Dimensi Balok Induk Tipe G5 = 400 × 650 𝑚𝑚 

6) Dimensi Balok Induk Tipe G6 = 350 × 650 𝑚𝑚 

7) Dimensi Balok Anak Tipe B1  = 400 × 600 𝑚𝑚 

8) Dimensi Balok Anak Tipe B2  = 350 × 600 𝑚𝑚 

9) Dimensi Balok Anak Tipe B3  = 350 × 600 𝑚𝑚 

10) Dimensi Balok Anak Tipe B4  = 350 × 550 𝑚𝑚 

11) Dimensi Balok Anak Tipe B5  = 300 × 550 𝑚𝑚 

12) Dimensi Balok Anak Tipe B6  = 300 × 550 𝑚𝑚 

13) Dimensi Kolom Tipe K1  = 1600 × 1600 𝑚𝑚 

14) Dimensi Kolom Tipe K2  = 1500 × 1500 𝑚𝑚 

15) Dimensi Kolom Tipe K3  = 1300 × 1300 𝑚𝑚 

16) Dimensi Kolom Tipe K4  = 1000 × 1000 𝑚𝑚 

17) Dimensi Kolom Tipe K5  = 700 × 700 𝑚𝑚 

18) Dimensi Kolom Tipe K6  = 500 × 500 𝑚𝑚 

19) Ketebalan Pelat Lantai  = 150 𝑚𝑚 

20) Ketebalan Shear Wall   = 400 𝑚𝑚 
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b. Pembebanan Struktur 

1) Beban Mati 

Yang terdiri dari berat sendiri struktur dan beban mati 

tambahan pada Lantai Atap : 0,58 𝑘𝑁 𝑚2⁄  , pada Lantai 1-22 

: 1,17 𝑘𝑁 𝑚2⁄ , pada Lantai Basement : 1,17 𝑘𝑁 𝑚2⁄ . 

2) Beban Hidup 

Sesuai dengan fungsi dari struktur yaitu Gedung Perkantoran 

dengan beban hidup pada Lobi dan koridor lantai 

pertama: 4,79 𝑘𝑁 𝑚2⁄ , pada Lantai 2-22 berfungsi sebagai 

Perkantoran dengan beban hidup sebesar: 2,4 𝑘𝑁 𝑚2⁄ , dan pada 

Atap dengan beban sebesar: 0,96 𝑘𝑁 𝑚2⁄ . 

3) Beban Gempa 

Berdasarkan hasil analisis gempa pada struktur menggunakan 

analisis gempa dinamik respons spektrum didapatkan hasil gaya 

geser dasar gempa: 

𝑉𝑥 = 12453,95 𝑘𝑁 

𝑉𝑦 = 12453,95 𝑘𝑁 

c. Hasil Analisis Struktur 

1) Pelat 

Berdasarkan hasil analisis struktur, didapatkan 42 tipe 

penulangan pelat lantai dengan ketebalan 150 𝑚𝑚. Salah satu tipe 

penulangan pelat adalah sebagai berikut: 

Tulangan Lentur arah – x = ∅13 − 300 𝑚𝑚 

Tulangan Lentur arah – y = ∅13 − 300 𝑚𝑚 

Tulangan Susut  = ∅13 − 300 𝑚𝑚 

2) Balok 

Untuk hasil penulangan elemen struktur balok utama dengan 

dimensi 450 ×  750 𝑚𝑚 didapatkan tulangan utama pada daerah 

tumpuan, tulangan tarik 8𝐷25 𝑚𝑚 dan tulangan tekan 5𝐷25 𝑚𝑚 

dengan tulangan sengkang tumpuan 3∅13 − 100 𝑚𝑚 dan tulangan 

sengkang lapangan 2∅13 − 150 𝑚𝑚. 
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3) Kolom 

Untuk hasil penulangan kolom pada lantai 1-6 dengan 

dimensi 1500 ×  1500 𝑚𝑚 didapatkan tulangan utama 

40𝐷32 𝑚𝑚 dengan tulangan sengkang daerah tumpuan 𝐷16 −

100 𝑚𝑚 dan tulangan sengkang daerah lapangan 𝐷16 − 150 𝑚𝑚. 

4) Shear Wall 

Untuk penulangan pada dinding geser didapat tebal dinding 

geser sebesar 400 𝑚𝑚 dengan tulangan longitudinal digunakan 

2𝐷19 − 200 𝑚𝑚 dan tulangan transversal 𝐷19 − 200 𝑚𝑚. Setelah 

dicek, dinding geser ini tidak memerlukan boundary element. 

5) Pondasi 

Untuk pondasi didapatkan jumlah tiang pancang sebanyak 9 

tiang diameter 1000 𝑚𝑚 dengan kedalaman tiang 30 𝑚 dan untuk 

pile cap didapatkan dimensi 8000 𝑚𝑚 × 8000 𝑚𝑚 × 8000 𝑚𝑚 

dengan tulangan bagian atas dan tulangan bagian bawah 𝐷29 −

180 𝑚𝑚. 

5.2 Saran 

Dalam Tugas Akhir ini, penulis merencanakan struktur bangunan 

terhadap pengaruh gaya gempa statik dan gaya gempa response spectrum 

dengan menggunakan sistem ganda (Dual System), yaitu kombinasi antara 

Sistem Rangka Pemikul Momen Khusus (SRPMK) dan dinding geser beton 

bertulang khusus. Selain itu, penulis juga merencanakan elemen-elemen 

struktur pada gedung. 

Sebagai masukan untuk perbaikan dan pengembangan penelitian 

selanjutnya, beberapa saran dalam mendesain bangunan dengan sistem 

ganda antara lain: 

1. Dalam perencanaan gedung bertingkat tinggi (high rise building), 

elemen penahan gaya lateral tidak hanya terbatas pada dinding geser, 

tetapi juga dapat menggunakan elemen lain seperti core wall dan 

sejenisnya. 
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2. Diperlukan penerapan engineering judgement pada pemodelan awal 

dengan dimensi hasil preliminary design, agar proses iterasi dapat 

berlangsung lebih efektif serta menghasilkan model yang representatif. 

 

 

 

  



 

382 

UNIVERSITAS BUNG HATTA 

DAFTAR PUSTAKA 
 

Belmy. (2024). PERENCANAAN STRUKTUR GEDUNG FAHIRA HOTEL 

BUKITTINGGI. Padang: Universitas Bung Hatta. 

Budiono, B. (2017). Contoh Desain Bangunan Tahan Gempa dengan Sistem 

Rangka Pemikul Momen Khusus dan Sistem Dinding Struktur Khusus. 

Jakarta: ITB. 

Faisal, A., & Darsono, A. P. (2019). PERILAKU NONLINEAR STRUKTUR 

GEDUNG BAJA DENGAN BENTUK DENAH L, T DAN U AKIBAT 

GEMPA. Progress in Civil Engineering Journal, 63-73. 

Lesmana, Y. (2020). Handbook Desain Struktur Beton Bertulang Berdasarkan SNI 

2847-2019. Makassar: Nas Media Pustaka. 

Maulana, F. (2024). PERENCANAAN STRUKTUR GEDUNG 33 LANTAI TOWER 

9 APARTEMEN TOKYO RIVERSIDE PANTAI INDAH KAPUK 2. Padang: 

Universitas Bung Hatta. 

Nugroho, S. C. (2017). Pusat Studi Gempa Bumi di Kabupaten Bantul, D.I. 

Yogyakarta. Yogyakarta: Universitas Atma Jaya Yogyakarta. 

Pamungkas, A., & Harianti, E. (2013). Desain Pondasi Tahan Gempa. 

Yogyakarta: Andi. 

Pawirodikromo, W. (2012). Seismologi Teknik & Rekayasa Kegempaan. 

Yogyakarta: Pustaka Pelajar. 

Pramesti, N. R. (2018). ANALISA PERILAKU BANGUNAN TIDAK BERATURAN 

HORIZONTAL DENGAN VARIASI DIMENSI KOLOM TERHADAP 

GEMPA. Jakarta: Universitas Negeri Jakarta. 

Pratama, M. A. (2023). Perencanaan Struktur Gedung Hotel Balcone Suites and 

Convention. Padang: Universitas Bung Hatta. 

Riza, M. H. (2022). PERENCANAAN STRUKTUR GEDUNG APARTEMEN 

KALINDRA DENGAN MENGGUNAKAN SISTEM RANGKA PEMIKUL 

MOMEN (SRPM). Padang: Universitas Bung Hatta. 

Setiawan, A. (2016). Perancangan Struktur Beton Bertulang berdasarkan SNI 

2847:2013. Jakarta: Erlanga. 

SNI 1726. (2019). Tata Cara perencanaan Ketahanan Gempa untuk Struktur 

Bangunan Gedung dan Nongedung. Jakarta: Badan Standarisasi Nasional. 

SNI 1727. (2020). Beban Minimum untuk Perancangan Bangunan Gedung dan 

Struktur Lain. Jakarta: Badan Standarisasi Nasional. 



 

383 

UNIVERSITAS BUNG HATTA 

SNI 2847. (2019). Persyaratan Beton Struktural untuk Bangunan Gedung. 

Jakarta: Badan Standarisasi Nasional. 

Syarif, H. A., Djauhari, Z., & Ridwan. (2021). Menganalisis Pengaruh 

Ketidakberaturan Horizontal Torsi Terhadap Beban Gempa Pada Struktur 

Gedung Sistem Flat Slab-Drop Penel. Jurnal APTEK, 7-13. 

Yulastri, S. (2022). PERENCANAAN STRUKTUR GEDUNG APARTEMEN 

MENARA SWASANA NUANSA PONDOK KELAPA JAKARTA TIMUR 22 

LANTAI SEGMEN 2 . Padang: Universitas Bung Hatta. 

 

 

  



 

384 

UNIVERSITAS BUNG HATTA 

LAMPIRAN 
  

  



 

385 

UNIVERSITAS BUNG HATTA 

 

  

N
o

P
a
n

e
l 

T
in

ja
u

a
n

lx
 

(m
)

ly
 

(m
)

ly
/l

x
M

o
m

e
n

x
M

u
 

(K
N

.m
m

)
 M

n
 (

N
.m

m
) 

R
n

∅
d
  
  
 

(m
m

)


m
in




m
a
x


p
a
k
a
i

A
s 

  
  

(m
m

²)

s 
  

  
  
  
  
 

(m
m

)
R

e
su

m
e

M
tx

5
5

9
,2

7
5
8

1
1
.5

9
4
.8

0
6

  
 

0
,7

4
2
1

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
3
5
,5

2
2
3
4
,1

7
9
3

Ø
1
0
-2

3
0

M
lx

5
5

9
,2

7
5
8

1
1
.5

9
4
.8

0
6

  
 

0
,7

4
2
1

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
3
5
,5

2
2
3
4
,1

7
9
3

Ø
1
0
-2

3
0

M
ly

5
0

8
,4

3
2
6

1
0
.5

4
0
.7

3
3

  
 

0
,7

9
7
0

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
9

0
,0

4
4
2

0
,0

0
2
9

3
3
1
,8

6
2
3
6
,7

6
1
8

Ø
1
0
-2

3
0

M
ty

5
0

8
,4

3
2
6

1
0
.5

4
0
.7

3
3

  
 

0
,7

9
7
0

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
9

0
,0

4
4
2

0
,0

0
2
9

3
3
1
,8

6
2
3
6
,7

6
1
8

Ø
1
0
-2

3
0

M
tx

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,6

4
7
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
3

0
,0

4
4
2

0
,0

0
2
3

2
9
2
,3

3
2
6
8
,7

7
2
3

Ø
1
0
-2

3
0

M
lx

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,6

4
7
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
3

0
,0

4
4
2

0
,0

0
2
3

2
9
2
,3

3
2
6
8
,7

7
2
3

Ø
1
0
-2

3
0

M
ly

3
9

6
,5

7
7
4

8
.2

2
1
.7

7
1

  
  
 

0
,6

2
1
7

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
5
8
,0

6
3
0
4
,4

7
0
1

Ø
1
0
-2

3
0

M
ty

3
9

6
,5

7
7
4

8
.2

2
1
.7

7
1

  
  
 

0
,6

2
1
7

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
5
8
,0

6
3
0
4
,4

7
0
1

Ø
1
0
-2

3
0

M
tx

4
6

7
,7

5
8
0

9
.6

9
7
.4

7
4

  
  
 

0
,6

2
0
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
8
0
,0

2
2
8
0
,5

8
9
5

Ø
1
0
-2

3
0

M
lx

4
6

7
,7

5
8
0

9
.6

9
7
.4

7
4

  
  
 

0
,6

2
0
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
8
0
,0

2
2
8
0
,5

8
9
5

Ø
1
0
-2

3
0

M
ly

4
6

7
,7

5
8
0

9
.6

9
7
.4

7
4

  
  
 

0
,7

3
3
3

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
0
4
,9

7
2
5
7
,6

3
6
9

Ø
1
0
-2

3
0

M
ty

4
6

7
,7

5
8
0

9
.6

9
7
.4

7
4

  
  
 

0
,7

3
3
3

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
0
4
,9

7
2
5

7
,6

3
6
9

Ø
1
0
-2

3
0

M
tx

4
2

7
,0

8
3
4

8
.8

5
4
.2

1
5

  
  
 

0
,5

6
6
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
0

0
,0

4
4
2

0
,0

0
2
0

2
5
5
,4

3
3
0

7
,5

9
9
8

Ø
1
0
-2

3
0

M
lx

4
2

7
,0

8
3
4

8
.8

5
4
.2

1
5

  
  
 

0
,5

6
6
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
0

0
,0

4
4
2

0
,0

0
2
0

2
5
5
,4

3
3
0

7
,5

9
9
8

Ø
1
0
-2

3
0

M
ly

3
7

6
,2

4
0
1

7
.8

0
0
.1

4
2

  
  
 

0
,5

8
9
8

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
1

0
,0

4
4
2

0
,0

0
2
1

2
4
4
,6

9
3
2

1
,1

0
5
3

Ø
1
0
-2

3
0

M
ty

3
7

6
,2

4
0
1

7
.8

0
0
.1

4
2

  
  
 

0
,5

8
9
8

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
1

0
,0

4
4
2

0
,0

0
2
1

2
4
4
,6

9
3
2

1
,1

0
5
3

Ø
1
0
-2

3
0

M
tx

5
3

8
,9

3
8
5

1
1
.1

7
3
.1

7
6

  
 

0
,7

1
5
1

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
6

0
,0

4
4
2

0
,0

0
2
6

3
2
3
,1

7
2
4

3
,1

3
0
8

Ø
1
0
-2

3
0

M
lx

5
3

8
,9

3
8
5

1
1
.1

7
3
.1

7
6

  
 

0
,7

1
5
1

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
6

0
,0

4
4
2

0
,0

0
2
6

3
2
3
,1

7
2
4

3
,1

3
0
8

Ø
1
0
-2

3
0

M
ly

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,7

6
5
1

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
8

0
,0

4
4
2

0
,0

0
2
8

3
1
8
,4

1
2
4

6
,7

6
4
5

Ø
1
0
-2

3
0

M
ty

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,7

6
5
1

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
8

0
,0

4
4
2

0
,0

0
2
8

3
1
8
,4

1
2
4

6
,7

6
4
5

Ø
1
0
-2

3
0

M
tx

4
6

7
,7

5
8
0

9
.6

9
7
.4

7
4

  
  
 

0
,6

2
0
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
8
0
,0

2
2
8

0
,5

8
9
5

Ø
1
0
-2

3
0

M
lx

4
6

7
,7

5
8
0

9
.6

9
7
.4

7
4

  
  
 

0
,6

2
0
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
8
0
,0

2
2
8

0
,5

8
9
5

Ø
1
0
-2

3
0

M
ly

3
8

6
,4

0
8
8

8
.0

1
0
.9

5
7

  
  
 

0
,6

0
5
7

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
5
1
,3

7
3
1

2
,5

6
8
8

Ø
1
0
-2

3
0

M
ty

3
8

6
,4

0
8
8

8
.0

1
0
.9

5
7

  
  
 

0
,6

0
5
7

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
5
1
,3

7
3
1

2
,5

6
8
8

Ø
1
0
-2

3
0

M
tx

3
8

6
,4

0
8
8

8
.0

1
0
.9

5
7

  
  
 

0
,5

1
2
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
1
8

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3
1

4
,2

8
5
7

Ø
1
0
-2

3
0

M
lx

3
8

6
,4

0
8
8

8
.0

1
0
.9

5
7

  
  
 

0
,5

1
2
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
1
8

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3
1

4
,2

8
5
7

Ø
1
0
-2

3
0

M
ly

4
3

7
,2

5
2
0

9
.0

6
5
.0

3
0

  
  
 

0
,6

8
5
4

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
5

0
,0

4
4
2

0
,0

0
2
5

2
8
4
,8

4
2
7

5
,8

4
1
4

Ø
1
0
-2

3
0

M
ty

4
3

7
,2

5
2
0

9
.0

6
5
.0

3
0

  
  
 

0
,6

8
5
4

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
5

0
,0

4
4
2

0
,0

0
2
5

2
8
4
,8

4
2
7

5
,8

4
1
4

Ø
1
0
-2

3
0

M
tx

3
6

6
,0

7
1
5

7
.5

8
9
.3

2
7

  
  
 

0
,4

8
5
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
1
7

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3
1

4
,2

8
5
7

Ø
1
0
-2

3
0

M
lx

3
6

6
,0

7
1
5

7
.5

8
9
.3

2
7

  
  
 

0
,4

8
5
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
1
7

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3
1

4
,2

8
5
7

Ø
1
0
-2

3
0

M
ly

3
6

6
,0

7
1
5

7
.5

8
9
.3

2
7

  
  
 

0
,5

7
3
9

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
1

0
,0

4
4
2

0
,0

0
2
1

2
3
8
,0

1
3
3
0
,1

1
6
1

Ø
1
0
-2

3
0

M
ty

3
6

6
,0

7
1
5

7
.5

8
9
.3

2
7

  
  
 

0
,5

7
3
9

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
1

0
,0

4
4
2

0
,0

0
2
1

2
3
8
,0

1
3
3
0
,1

1
6
1

Ø
1
0
-2

3
0

M
tx

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,6

4
7
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
3

0
,0

4
4
2

0
,0

0
2
3

2
9
2
,3

3
2
6
8
,7

7
2
3

Ø
1
0
-2

3
0

M
lx

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,6

4
7
6

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
3

0
,0

4
4
2

0
,0

0
2
3

2
9
2
,3

3
2
6
8
,7

7
2
3

Ø
1
0
-2

3
0

M
ly

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,7

6
5
1

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
8

0
,0

4
4
2

0
,0

0
2
8

3
1
8
,4

1
2
4
6
,7

6
4
5

Ø
1
0
-2

3
0

M
ty

4
8

8
,0

9
5
3

1
0
.1

1
9
.1

0
3

  
 

0
,7

6
5
1

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
8

0
,0

4
4
2

0
,0

0
2
8

3
1
8
,4

1
2
4
6
,7

6
4
5

Ø
1
0
-2

3
0

M
tx

1
3

2
,1

9
2
5

2
.7

4
0
.5

9
0

  
  
 

0
,1

7
5
4

1
0

1
2
5

0
,0

0
2
0

0
,0

0
0
6

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3
1
4
,2

8
5
7

Ø
1
0
-2

3
0

M
lx

1
3

2
,1

9
2
5

2
.7

4
0
.5

9
0

  
  
 

0
,1

7
5
4

1
0

1
2
5

0
,0

0
2
0

0
,0

0
0
6

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3
1
4
,2

8
5
7

Ø
1
0
-2

3
0

M
ly

3
8

6
,4

0
8
8

8
.0

1
0
.9

5
7

  
  
 

0
,6

0
5
7

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
5
1
,3

7
3
1
2
,5

6
8
8

Ø
1
0
-2

3
0

M
ty

3
8

6
,4

0
8
8

8
.0

1
0
.9

5
7

  
  
 

0
,6

0
5
7

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
5
1
,3

7
3
1
2
,5

6
8
8

Ø
1
0
-2

3
0

P
E

N
U

L
A

N
G

A
N

 P
E

L
A

T
 B

A
S

E
M

E
N

T

1 2
5

1
,1

1
,1

4
,5

5

4
,5

1
,1

3
4

,5
5

4
4

,5
5

1
,1

5
4
,5

5
,5

1
,2

6
4
,5

5
,5

7
4

,5
4

,5
1
,0

1
0

4
,5

4
,5

1
,0

1
,2

9
4
,5

4
,5

1
,0

8
4

,5
4

,5
1
,0

S1 S2 S3 S4 S5 S6 S7 S8 S9 S1
0



 

386 

UNIVERSITAS BUNG HATTA 

  

N
o

P
a

n
e
l 

T
in

ja
u

a
n

lx
 

(m
)

ly
 

(m
)

ly
/l

x
M

o
m

e
n

x
M

u
 

(K
N

.m
m

)
 M

n
 (

N
.m

m
) 

R
n

∅
d

  
  

 

(m
m

)


m
in




m
a

x


p
a

k
a

i
A

s 
  

  

(m
m

²)

s 
  

  
  

  
  

 

(m
m

)
R

e
su

m
e

M
tx

5
5

1
3

,7
5

0
9

1
7

.1
8

8
.6

1
5

  
 

1
,1

0
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

4
0

0
,0

4
4

2
0

,0
0

4
0

5
0

0
,5

4
1

5
6

,9
7

4
8

Ø
1

0
-1

5
0

M
lx

5
5

1
3

,7
5

0
9

1
7

.1
8

8
.6

1
5

  
 

1
,1

0
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

4
0

0
,0

4
4

2
0

,0
0

4
0

5
0

0
,5

4
1

5
6

,9
7

4
8

Ø
1

0
-1

5
0

M
ly

5
0

1
2

,5
0

0
8

1
5

.6
2

6
.0

1
4

  
 

1
,1

8
1

6
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
3

0
,0

4
4

2
0

,0
0

4
3

4
9

5
,3

2
1

5
8

,6
2

7
8

Ø
1

0
-1

5
0

M
ty

5
0

1
2

,5
0

0
8

1
5

.6
2

6
.0

1
4

  
 

1
,1

8
1

6
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
3

0
,0

4
4

2
0

,0
0

4
3

4
9

5
,3

2
1

5
8

,6
2

7
8

Ø
1

0
-1

5
0

M
tx

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

0
,9

6
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
5

0
,0

4
4

2
0

,0
0

3
5

4
3

5
,7

5
1

8
0

,3
1

4
1

Ø
1

0
-1

5
0

M
lx

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

0
,9

6
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
5

0
,0

4
4

2
0

,0
0

3
5

4
3

5
,7

5
1

8
0

,3
1

4
1

Ø
1

0
-1

5
0

M
ly

3
9

9
,7

5
0

6
1

2
.1

8
8

.2
9

1
  

 
0

,9
2

1
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

8
4

,5
7

2
0

4
,3

0
9

7
Ø

1
0

-1
5

0

M
ty

3
9

9
,7

5
0

6
1

2
.1

8
8

.2
9

1
  

 
0

,9
2

1
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

8
4

,5
7

2
0

4
,3

0
9

7
Ø

1
0

-1
5

0

M
tx

4
6

1
1

,5
0

0
7

1
4

.3
7

5
.9

3
3

  
 

0
,9

2
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
3

0
,0

4
4

2
0

,0
0

3
3

4
1

7
,3

0
1

8
8

,2
8

6
7

Ø
1

0
-1

5
0

M
lx

4
6

1
1

,5
0

0
7

1
4

.3
7

5
.9

3
3

  
 

0
,9

2
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
3

0
,0

4
4

2
0

,0
0

3
3

4
1

7
,3

0
1

8
8

,2
8

6
7

Ø
1

0
-1

5
0

M
ly

4
6

1
1

,5
0

0
7

1
4

.3
7

5
.9

3
3

  
 

1
,0

8
7

0
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
0

0
,0

4
4

2
0

,0
0

4
0

4
5

4
,9

3
1

7
2

,7
1

2
4

Ø
1

0
-1

5
0

M
ty

4
6

1
1

,5
0

0
7

1
4

.3
7

5
.9

3
3

  
 

1
,0

8
7

0
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
0

0
,0

4
4

2
0

,0
0

4
0

4
5

4
,9

3
1

7
2

,7
1

2
4

Ø
1

0
-1

5
0

M
tx

4
2

1
0

,5
0

0
7

1
3

.1
2

5
.8

5
2

  
 

0
,8

4
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
0

0
,0

4
4

2
0

,0
0

3
0

3
8

0
,4

7
2

0
6

,5
0

9
2

Ø
1

0
-1

5
0

M
lx

4
2

1
0

,5
0

0
7

1
3

.1
2

5
.8

5
2

  
 

0
,8

4
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
0

0
,0

4
4

2
0

,0
0

3
0

3
8

0
,4

7
2

0
6

,5
0

9
2

Ø
1

0
-1

5
0

M
ly

3
7

9
,2

5
0

6
1

1
.5

6
3

.2
5

0
  

 
0

,8
7

4
3

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

2
0

,0
4

4
2

0
,0

0
3

2
3

6
4

,5
5

2
1

5
,5

3
2

7
Ø

1
0

-1
5

0

M
ty

3
7

9
,2

5
0

6
1

1
.5

6
3

.2
5

0
  

 
0

,8
7

4
3

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

2
0

,0
4

4
2

0
,0

0
3

2
3

6
4

,5
5

2
1

5
,5

3
2

7
Ø

1
0

-1
5

0

M
tx

5
3

1
3

,2
5

0
9

1
6

.5
6

3
.5

7
5

  
 

1
,0

6
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
9

0
,0

4
4

2
0

,0
0

3
9

4
8

1
,9

9
1

6
3

,0
1

4
3

Ø
1

0
-1

5
0

M
lx

5
3

1
3

,2
5

0
9

1
6

.5
6

3
.5

7
5

  
 

1
,0

6
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
9

0
,0

4
4

2
0

,0
0

3
9

4
8

1
,9

9
1

6
3

,0
1

4
3

Ø
1

0
-1

5
0

M
ly

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

1
,1

3
4

3
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
1

0
,0

4
4

2
0

,0
0

4
1

4
7

5
,1

1
1

6
5

,3
7

6
8

Ø
1

0
-1

5
0

M
ty

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

1
,1

3
4

3
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
1

0
,0

4
4

2
0

,0
0

4
1

4
7

5
,1

1
1

6
5

,3
7

6
8

Ø
1

0
-1

5
0

M
tx

4
6

1
1

,5
0

0
7

1
4

.3
7

5
.9

3
3

  
 

0
,9

2
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
3

0
,0

4
4

2
0

,0
0

3
3

4
1

7
,3

0
1

8
8

,2
8

6
7

Ø
1

0
-1

5
0

M
lx

4
6

1
1

,5
0

0
7

1
4

.3
7

5
.9

3
3

  
 

0
,9

2
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
3

0
,0

4
4

2
0

,0
0

3
3

4
1

7
,3

0
1

8
8

,2
8

6
7

Ø
1

0
-1

5
0

M
ly

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,8
9

8
0

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

7
4

,5
5

2
0

9
,7

7
3

6
Ø

1
0

-1
5

0

M
ty

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,8
9

8
0

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

7
4

,5
5

2
0

9
,7

7
3

6
Ø

1
0

-1
5

0

M
tx

5
1

1
2

,7
5

0
8

1
5

.9
3

8
.5

3
4

  
 

1
,0

2
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
7

0
,0

4
4

2
0

,0
0

3
7

4
6

3
,4

7
1

6
9

,5
2

7
3

Ø
1

0
-1

5
0

M
lx

5
1

1
2

,7
5

0
8

1
5

.9
3

8
.5

3
4

  
 

1
,0

2
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
7

0
,0

4
4

2
0

,0
0

3
7

4
6

3
,4

7
1

6
9

,5
2

7
3

Ø
1

0
-1

5
0

M
ly

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,8
9

8
0

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

7
4

,5
5

2
0

9
,7

7
3

6
Ø

1
0

-1
5

0

M
ty

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,8
9

8
0

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

7
4

,5
5

2
0

9
,7

7
3

6
Ø

1
0

-1
5

0

M
tx

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,7
6

0
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
2

8
0

,0
4

4
2

0
,0

0
2

8
3

4
3

,7
6

2
2

8
,5

6
7

2
Ø

1
0

-1
5

0

M
lx

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,7
6

0
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
2

8
0

,0
4

4
2

0
,0

0
2

8
3

4
3

,7
6

2
2

8
,5

6
7

2
Ø

1
0

-1
5

0

M
ly

4
3

1
0

,7
5

0
7

1
3

.4
3

8
.3

7
2

  
 

1
,0

1
6

1
1

0
1

1
5

0
,0

0
2

0
0

,0
0

3
7

0
,0

4
4

2
0

,0
0

3
7

4
2

4
,7

2
1

8
4

,9
9

4
8

Ø
1

0
-1

5
0

M
ty

4
3

1
0

,7
5

0
7

1
3

.4
3

8
.3

7
2

  
 

1
,0

1
6

1
1

0
1

1
5

0
,0

0
2

0
0

,0
0

3
7

0
,0

4
4

2
0

,0
0

3
7

4
2

4
,7

2
1

8
4

,9
9

4
8

Ø
1

0
-1

5
0

M
tx

3
6

9
,0

0
0

6
1

1
.2

5
0

.7
3

0
  

 
0

,7
2

0
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
2

6
0

,0
4

4
2

0
,0

0
2

6
3

2
5

,4
4

2
4

1
,4

3
3

9
Ø

1
0

-1
5

0

M
lx

3
6

9
,0

0
0

6
1

1
.2

5
0

.7
3

0
  

 
0

,7
2

0
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
2

6
0

,0
4

4
2

0
,0

0
2

6
3

2
5

,4
4

2
4

1
,4

3
3

9
Ø

1
0

-1
5

0

M
ly

3
6

9
,0

0
0

6
1

1
.2

5
0

.7
3

0
  

 
0

,8
5

0
7

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

1
0

,0
4

4
2

0
,0

0
3

1
3

5
4

,5
5

2
2

1
,6

1
1

8
Ø

1
0

-1
5

0

M
ty

3
6

9
,0

0
0

6
1

1
.2

5
0

.7
3

0
  

 
0

,8
5

0
7

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

1
0

,0
4

4
2

0
,0

0
3

1
3

5
4

,5
5

2
2

1
,6

1
1

8
Ø

1
0

-1
5

0

M
tx

1
3

3
,2

5
0

2
4

.0
6

2
.7

6
4

  
  

 
0

,2
6

0
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
0

9
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,2

8
5

7
Ø

1
0

-1
5

0

M
lx

1
3

3
,2

5
0

2
4

.0
6

2
.7

6
4

  
  

 
0

,2
6

0
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
0

9
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,2

8
5

7
Ø

1
0

-1
5

0

M
ly

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,8
9

8
0

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

7
4

,5
5

2
0

9
,7

7
3

6
Ø

1
0

-1
5

0

M
ty

3
8

9
,5

0
0

6
1

1
.8

7
5

.7
7

0
  

 
0

,8
9

8
0

1
0

1
1

5
0

,0
0

2
0

0
,0

0
3

3
0

,0
4

4
2

0
,0

0
3

3
3

7
4

,5
5

2
0

9
,7

7
3

6
Ø

1
0

-1
5

0

M
tx

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

0
,9

6
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
5

0
,0

4
4

2
0

,0
0

3
5

4
3

5
,7

5
1

8
0

,3
1

4
1

Ø
1

0
-1

5
0

M
lx

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

0
,9

6
0

1
1

0
1

2
5

0
,0

0
2

0
0

,0
0

3
5

0
,0

4
4

2
0

,0
0

3
5

4
3

5
,7

5
1

8
0

,3
1

4
1

Ø
1

0
-1

5
0

M
ly

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

1
,1

3
4

3
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
1

0
,0

4
4

2
0

,0
0

4
1

4
7

5
,1

1
1

6
5

,3
7

6
8

Ø
1

0
-1

5
0

M
ty

4
8

1
2

,0
0

0
8

1
5

.0
0

0
.9

7
3

  
 

1
,1

3
4

3
1

0
1

1
5

0
,0

0
2

0
0

,0
0

4
1

0
,0

4
4

2
0

,0
0

4
1

4
7

5
,1

1
1

6
5

,3
7

6
8

Ø
1

0
-1

5
0

6
4

,5
5

,5
1

,2

1
1

4
,5

4
,5

1
,0

4
,5

5
,5

1
,2

8
4

,5
4

,5
1

,0

7

P
E

N
U

L
A

N
G

A
N

 P
E

L
A

T
 L

A
N

T
A

I 
1

&
2

1
4

,5
5

1
,1

1
0

4
,5

4
,5

1
,0

9
4

,5
4

,5
1

,0

5
4

,5
5

,5
1

,2

4
4

,5
5

1
,1

3
4

,5
5

1
,1

2
4

,5
5

1
,1

S1
1

S1
2

S1
3

S1
4

S1
5

S1
6

S1
7

S1
8

S1
9

S2
0

S2
1



 

387 

UNIVERSITAS BUNG HATTA 

  

N
o

P
a

n
e
l 

T
in

ja
u

a
n

lx
 

(m
)

ly
 

(m
)

ly
/l

x
M

o
m

e
n

x
M

u
 

(K
N

.m
m

)
 M

n
 (

N
.m

m
) 

R
n

∅
d
  
  

 

(m
m

)


m
in




m
a
x


p
a

k
a
i

A
s 

  
  

(m
m

²)

s 
  
  
  

  
  
 

(m
m

)
R

e
su

m
e

M
tx

5
5

1
0
,0

2
4

3
1
2
.5

3
0

.3
5
6

  
 

0
,8

0
1
9

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
9

0
,0

4
4
2

0
,0

0
2

9
3
6
2

,9
7

2
1
6

,2
7
1
3

Ø
1

0
-2

0
0

M
lx

5
5

1
0
,0

2
4

3
1
2
.5

3
0

.3
5
6

  
 

0
,8

0
1
9

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
9

0
,0

4
4
2

0
,0

0
2

9
3
6
2

,9
7

2
1
6

,2
7
1
3

Ø
1

0
-2

0
0

M
ly

5
0

9
,1

1
3

0
1
1
.3

9
1

.2
3
3

  
 

0
,8

6
1
3

1
0

1
1
5

0
,0

0
2
0

0
,0

0
3
1

0
,0

4
4
2

0
,0

0
3

1
3
5
9

,0
4

2
1
8

,6
3
8
6

Ø
1

0
-2

0
0

M
ty

5
0

9
,1

1
3

0
1
1
.3

9
1

.2
3
3

  
 

0
,8

6
1
3

1
0

1
1
5

0
,0

0
2
0

0
,0

0
3
1

0
,0

4
4
2

0
,0

0
3

1
3
5
9

,0
4

2
1
8

,6
3
8
6

Ø
1

0
-2

0
0

M
tx

4
8

8
,7

4
8

5
1
0
.9

3
5

.5
8
3

  
 

0
,6

9
9
9

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
5

0
,0

4
4
2

0
,0

0
2

5
3
1
6

,2
1

2
4
8

,2
5
3
1

Ø
1

0
-2

0
0

M
lx

4
8

8
,7

4
8

5
1
0
.9

3
5

.5
8
3

  
 

0
,6

9
9
9

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
5

0
,0

4
4
2

0
,0

0
2

5
3
1
6

,2
1

2
4
8

,2
5
3
1

Ø
1

0
-2

0
0

M
ly

3
9

7
,1

0
8

1
8
.8

8
5

.1
6
1

  
  
 

0
,6

7
1
8

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2

4
2
7
9

,1
2

2
8
1

,2
3
6
2

Ø
1

0
-2

0
0

M
ty

3
9

7
,1

0
8

1
8

.8
8

5
.1

6
1

  
  
 

0
,6

7
1
8

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2

4
2
7
9

,1
2

2
8
1

,2
3
6
2

Ø
1

0
-2

0
0

M
tx

4
6

8
,3

8
3

9
1
0

.4
7

9
.9

3
4

  
 

0
,6

7
0
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2

4
3
0
2

,8
8

2
5
9

,1
7
8
3

Ø
1

0
-2

0
0

M
lx

4
6

8
,3

8
3

9
1
0

.4
7

9
.9

3
4

  
 

0
,6

7
0
7

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2

4
3
0
2

,8
8

2
5
9

,1
7
8
3

Ø
1

0
-2

0
0

M
ly

4
6

8
,3

8
3

9
1
0

.4
7

9
.9

3
4

  
 

0
,7

9
2
4

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
9

0
,0

4
4
2

0
,0

0
2

9
3
2
9

,9
2

2
3
7

,9
3
8
0

Ø
1

0
-2

0
0

M
ty

4
6

8
,3

8
3

9
1
0

.4
7

9
.9

3
4

  
 

0
,7

9
2
4

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
9

0
,0

4
4
2

0
,0

0
2

9
3
2
9

,9
2

2
3
7

,9
3
8
0

Ø
1

0
-2

0
0

M
tx

4
2

7
,6

5
4

9
9

.5
6

8
.6

3
5

  
  
 

0
,6

1
2
4

1
0

1
2

5
0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
7
6
,2

6
2

8
4
,1

4
9

7
Ø

1
0
-2

0
0

M
lx

4
2

7
,6

5
4

9
9

.5
6

8
.6

3
5

  
  
 

0
,6

1
2
4

1
0

1
2

5
0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2
2

2
7
6
,2

6
2

8
4
,1

4
9

7
Ø

1
0
-2

0
0

M
ly

3
7

6
,7

4
3

6
8

.4
2

9
.5

1
2

  
  
 

0
,6

3
7
4

1
0

1
1

5
0
,0

0
2
0

0
,0

0
2
3

0
,0

4
4
2

0
,0

0
2
3

2
6
4
,6

5
2

9
6
,6

1
5

7
Ø

1
0
-2

0
0

M
ty

3
7

6
,7

4
3

6
8

.4
2

9
.5

1
2

  
  
 

0
,6

3
7
4

1
0

1
1

5
0
,0

0
2
0

0
,0

0
2
3

0
,0

4
4
2

0
,0

0
2
3

2
6
4
,6

5
2

9
6
,6

1
5

7
Ø

1
0
-2

0
0

M
tx

5
3

9
,6

5
9

8
1
2

.0
7

4
.7

0
6

  
 

0
,7

7
2
8

1
0

1
2

5
0
,0

0
2
0

0
,0

0
2
8

0
,0

4
4
2

0
,0

0
2
8

3
4
9
,5

9
2

2
4
,5

4
7

1
Ø

1
0
-2

0
0

M
lx

5
3

9
,6

5
9
8

1
2

.0
7
4
.7

0
6

  
 

0
,7

7
2

8
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
8

0
,0

4
4
2

0
,0

0
2
8

3
4
9
,5

9
2

2
4
,5

4
7

1
Ø

1
0
-2

0
0

M
ly

4
8

8
,7

4
8
5

1
0

.9
3
5
.5

8
3

  
 

0
,8

2
6

9
1

0
1
1

5
0
,0

0
2
0

0
,0

0
3
0

0
,0

4
4
2

0
,0

0
3
0

3
4
4
,4

7
2

2
7
,8

8
6

3
Ø

1
0
-2

0
0

M
ty

4
8

8
,7

4
8
5

1
0

.9
3
5
.5

8
3

  
 

0
,8

2
6

9
1

0
1
1

5
0
,0

0
2
0

0
,0

0
3
0

0
,0

4
4
2

0
,0

0
3
0

3
4
4
,4

7
2

2
7
,8

8
6

3
Ø

1
0
-2

0
0

M
tx

4
6

8
,3

8
3
9

1
0

.4
7
9
.9

3
4

  
 

0
,6

7
0

7
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2
4

3
0
2
,8

8
2

5
9
,1

7
8

3
Ø

1
0
-2

0
0

M
lx

4
6

8
,3

8
3
9

1
0

.4
7
9
.9

3
4

  
 

0
,6

7
0

7
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2
4

3
0
2
,8

8
2

5
9
,1

7
8

3
Ø

1
0
-2

0
0

M
ly

3
8

6
,9

2
5
9

8
.6

5
7
.3

3
7

  
  

 
0
,6

5
4

6
1

0
1
1

5
0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2
4

2
7
1
,8

9
2

8
8
,7

2
3

6
Ø

1
0
-2

0
0

M
ty

3
8

6
,9

2
5
9

8
.6

5
7
.3

3
7

  
  

 
0
,6

5
4

6
1

0
1
1

5
0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2
4

2
7
1
,8

9
2

8
8
,7

2
3

6
Ø

1
0
-2

0
0

M
tx

5
1

9
,2

9
5
2

1
1

.6
1
9
.0

5
7

  
 

0
,7

4
3

6
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
3
6
,2

3
2

3
3
,4

7
1

8
Ø

1
0
-2

0
0

M
lx

5
1

9
,2

9
5
2

1
1

.6
1
9
.0

5
7

  
 

0
,7

4
3

6
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
3
6
,2

3
2

3
3
,4

7
1

8
Ø

1
0
-2

0
0

M
ly

3
8

6
,9

2
5
9

8
.6

5
7
.3

3
7

  
  

 
0
,6

5
4

6
1

0
1
1

5
0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2
4

2
7
1
,8

9
2

8
8
,7

2
3

6
Ø

1
0
-2

0
0

M
ty

3
8

6
,9

2
5
9

8
.6

5
7
.3

3
7

  
  

 
0
,6

5
4

6
1

0
1
1

5
0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2
4

2
7
1
,8

9
2

8
8
,7

2
3

6
Ø

1
0
-2

0
0

M
tx

3
8

6
,9

2
5
9

8
.6

5
7

.3
3

7
  

  
 

0
,5

5
4

1
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
0

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3

1
4
,0

0
0

0
Ø

1
0
-2

0
0

M
lx

3
8

6
,9

2
5
9

8
.6

5
7

.3
3

7
  

  
 

0
,5

5
4

1
1

0
1
2

5
0
,0

0
2
0

0
,0

0
2
0

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3

1
4
,0

0
0

0
Ø

1
0
-2

0
0

M
ly

4
3

7
,8

3
7
2

9
.7

9
6

.4
6

0
  

  
 

0
,7

4
0

8
1

0
1
1

5
0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
0
8
,1

2
2

5
4
,7

6
8

5
Ø

1
0
-2

0
0

M
ty

4
3

7
,8

3
7
2

9
.7

9
6

.4
6

0
  

  
 

0
,7

4
0

8
1

0
1
1

5
0
,0

0
2
0

0
,0

0
2
7

0
,0

4
4
2

0
,0

0
2
7

3
0
8
,1

2
2

5
4
,7

6
8

5
Ø

1
0
-2

0
0

M
tx

3
6

6
,5

6
1
3

8
.2

0
1

.6
8

7
  

  
 

0
,5

2
4

9
1

0
1
2

5
0
,0

0
2
0

0
,0

0
1
9

0
,0

4
4
2

0
,0

0
2
0

2
5
0
,0

0
3

1
4
,0

0
0

0
Ø

1
0
-2

0
0

M
lx

3
6

6
,5

6
1
3

8
.2

0
1

.6
8

7
  

  
 

0
,5

2
4

9
1
0

1
2
5

0
,0

0
2
0

0
,0

0
1
9

0
,0

4
4
2

0
,0

0
2

0
2
5
0

,0
0

3
1
4

,0
0
0
0

Ø
1

0
-2

0
0

M
ly

3
6

6
,5

6
1
3

8
.2

0
1

.6
8

7
  

  
 

0
,6

2
0

2
1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2

2
2
5
7

,4
2

3
0
4

,9
4
6
2

Ø
1

0
-2

0
0

M
ty

3
6

6
,5

6
1
3

8
.2

0
1

.6
8

7
  

  
 

0
,6

2
0

2
1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
2

0
,0

4
4
2

0
,0

0
2

2
2
5
7

,4
2

3
0
4

,9
4
6
2

Ø
1

0
-2

0
0

M
tx

1
3

2
,3

6
9
4

2
.9

6
1

.7
2

0
  

  
 

0
,1

8
9

6
1
0

1
2
5

0
,0

0
2
0

0
,0

0
0
7

0
,0

4
4
2

0
,0

0
2

0
2
5
0

,0
0

3
1
4

,0
0
0
0

Ø
1

0
-2

0
0

M
lx

1
3

2
,3

6
9
4

2
.9

6
1

.7
2

0
  

  
 

0
,1

8
9

6
1
0

1
2
5

0
,0

0
2
0

0
,0

0
0
7

0
,0

4
4
2

0
,0

0
2

0
2
5
0

,0
0

3
1
4

,0
0
0
0

Ø
1

0
-2

0
0

M
ly

3
8

6
,9

2
5

9
8
.6

5
7

.3
3
7

  
  
 

0
,6

5
4
6

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2

4
2
7
1

,8
9

2
8
8

,7
2
3
6

Ø
1

0
-2

0
0

M
ty

3
8

6
,9

2
5

9
8
.6

5
7

.3
3
7

  
  
 

0
,6

5
4
6

1
0

1
1
5

0
,0

0
2
0

0
,0

0
2
4

0
,0

4
4
2

0
,0

0
2

4
2
7
1

,8
9

2
8
8

,7
2
3
6

Ø
1

0
-2

0
0

M
tx

4
8

8
,7

4
8

5
1
0
.9

3
5

.5
8
3

  
 

0
,6

9
9
9

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
5

0
,0

4
4
2

0
,0

0
2

5
3
1
6

,2
1

2
4
8

,2
5
3
1

Ø
1

0
-2

0
0

M
lx

4
8

8
,7

4
8

5
1
0
.9

3
5

.5
8
3

  
 

0
,6

9
9
9

1
0

1
2
5

0
,0

0
2
0

0
,0

0
2
5

0
,0

4
4
2

0
,0

0
2

5
3
1
6

,2
1

2
4
8

,2
5
3
1

Ø
1

0
-2

0
0

M
ly

4
8

8
,7

4
8

5
1
0
.9

3
5

.5
8
3

  
 

0
,8

2
6
9

1
0

1
1
5

0
,0

0
2
0

0
,0

0
3
0

0
,0

4
4
2

0
,0

0
3

0
3
4
4

,4
7

2
2
7

,8
8
6
3

Ø
1

0
-2

0
0

M
ty

4
8

8
,7

4
8

5
1
0
.9

3
5

.5
8
3

  
 

0
,8

2
6
9

1
0

1
1
5

0
,0

0
2
0

0
,0

0
3
0

0
,0

4
4
2

0
,0

0
3

0
3
4
4

,4
7

2
2
7

,8
8
6
3

Ø
1

0
-2

0
0

P
E

N
U

L
A

N
G

A
N

 P
E

L
A

T
 L

A
N

T
A

I 
3
-2

2

1
4
,5

5
1

,1

3
4
,5

5
1

,1

2
4

,5
5

1
,1

5
4
,5

5
,5

1
,2

4
4
,5

5
1

,1

4
,5

4
,5

1
,0

7
4

,5
5
,5

1
,2

6
4
,5

5
,5

1
,2

1
1

4
,5

4
,5

1
,0

1
0

4
,5

4
,5

1
,0

9
4
,5

4
,5

1
,0

8

S2
2

S2
3

S2
4

S2
5

S2
6

S2
7

S2
8

S2
9

S3
0

S3
1

S3
2



 

388 

UNIVERSITAS BUNG HATTA 

  

N
o

P
a

n
e
l 

T
in

ja
u

a
n

lx
 

(m
)

ly
 

(m
)

ly
/l

x
M

o
m

e
n

x
M

u
 

(N
.m

m
)

 M
n

 (
N

.m
m

) 
R

n
∅

d
  

  
 

(m
m

)


m
in




m
a

x


p
a

k
a

i
A

s 
  

  

(m
m

²)

s 
  

  
  

  
  

 

(m
m

)
R

e
su

m
e

M
tx

5
5

6
,9

9
0

4
8

.7
3

8
.0

3
7

  
  

 
0

,5
5

9
2

1
0

1
2

5
0

,0
0

2
0

0
,0

0
2

0
0

,0
4

4
2

0
,0

0
2

0
2

5
2

,0
5

3
1

1
,4

4
6

3
Ø

1
0

-3
0

0

M
lx

5
5

6
,9

9
0

4
8

.7
3

8
.0

3
7

  
  

 
0

,5
5

9
2

1
0

1
2

5
0

,0
0

2
0

0
,0

0
2

0
0

,0
4

4
2

0
,0

0
2

0
2

5
2

,0
5

3
1

1
,4

4
6

3
Ø

1
0

-3
0

0

M
ly

5
0

6
,3

5
4

9
7

.9
4

3
.6

7
0

  
  

 
0

,6
0

0
7

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

2
0

,0
4

4
2

0
,0

0
2

2
2

4
9

,2
4

3
1

4
,9

5
7

7
Ø

1
0

-3
0

0

M
ty

5
0

6
,3

5
4

9
7

.9
4

3
.6

7
0

  
  

 
0

,6
0

0
7

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

2
0

,0
4

4
2

0
,0

0
2

2
2

4
9

,2
4

3
1

4
,9

5
7

7
Ø

1
0

-3
0

0

M
tx

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,4
8

8
1

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

8
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,4
8

8
1

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

8
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

3
9

4
,9

5
6

9
6

.1
9

6
.0

6
3

  
  

 
0

,4
6

8
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

7
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

3
9

4
,9

5
6

9
6

.1
9

6
.0

6
3

  
  

 
0

,4
6

8
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

7
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
tx

4
6

5
,8

4
6

5
7

.3
0

8
.1

7
6

  
  

 
0

,4
6

7
7

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

7
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

4
6

5
,8

4
6

5
7

.3
0

8
.1

7
6

  
  

 
0

,4
6

7
7

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

7
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

4
6

5
,8

4
6

5
7

.3
0

8
.1

7
6

  
  

 
0

,5
5

2
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

0
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

4
6

5
,8

4
6

5
7

.3
0

8
.1

7
6

  
  

 
0

,5
5

2
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

0
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
tx

4
2

5
,3

3
8

1
6

.6
7

2
.6

8
3

  
  

 
0

,4
2

7
1

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

5
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

4
2

5
,3

3
8

1
6

.6
7

2
.6

8
3

  
  

 
0

,4
2

7
1

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

5
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

3
7

4
,7

0
2

7
5

.8
7

8
.3

1
6

  
  

 
0

,4
4

4
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

3
7

4
,7

0
2

7
5

.8
7

8
.3

1
6

  
  

 
0

,4
4

4
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
tx

5
3

6
,7

3
6

2
8

.4
2

0
.2

9
0

  
  

 
0

,5
3

8
9

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

9
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

5
3

6
,7

3
6

2
8

.4
2

0
.2

9
0

  
  

 
0

,5
3

8
9

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

9
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,5
7

6
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

1
0

,0
4

4
2

0
,0

0
2

1
2

3
9

,1
7

3
2

8
,2

1
7

5
Ø

1
0

-3
0

0

M
ty

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,5
7

6
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

1
0

,0
4

4
2

0
,0

0
2

1
2

3
9

,1
7

3
2

8
,2

1
7

5
Ø

1
0

-3
0

0

M
tx

4
6

5
,8

4
6

5
7

.3
0

8
.1

7
6

  
  

 
0

,4
6

7
7

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

7
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

4
6

5
,8

4
6

5
7

.3
0

8
.1

7
6

  
  

 
0

,4
6

7
7

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

7
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

3
8

4
,8

2
9

8
6

.0
3

7
.1

8
9

  
  

 
0

,4
5

6
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

3
8

4
,8

2
9

8
6

.0
3

7
.1

8
9

  
  

 
0

,4
5

6
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
tx

3
8

4
,8

2
9

8
6

.0
3

7
.1

8
9

  
  

 
0

,3
8

6
4

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

4
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

3
8

4
,8

2
9

8
6

.0
3

7
.1

8
9

  
  

 
0

,3
8

6
4

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

4
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

4
3

5
,4

6
5

2
6

.8
3

1
.5

5
6

  
  

 
0

,5
1

6
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

9
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

4
3

5
,4

6
5

2
6

.8
3

1
.5

5
6

  
  

 
0

,5
1

6
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

9
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
tx

3
6

4
,5

7
5

6
5

.7
1

9
.4

4
2

  
  

 
0

,3
6

6
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

3
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

3
6

4
,5

7
5

6
5

.7
1

9
.4

4
2

  
  

 
0

,3
6

6
0

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

3
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

3
6

4
,5

7
5

6
5

.7
1

9
.4

4
2

  
  

 
0

,4
3

2
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

3
6

4
,5

7
5

6
5

.7
1

9
.4

4
2

  
  

 
0

,4
3

2
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
tx

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,4
8

8
1

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

8
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,4
8

8
1

1
0

1
2

5
0

,0
0

2
0

0
,0

0
1

8
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,5
7

6
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

1
0

,0
4

4
2

0
,0

0
2

1
2

3
9

,1
7

3
2

8
,2

1
7

5
Ø

1
0

-3
0

0

M
ty

4
8

6
,1

0
0

7
7

.6
2

5
.9

2
3

  
  

 
0

,5
7

6
6

1
0

1
1

5
0

,0
0

2
0

0
,0

0
2

1
0

,0
4

4
2

0
,0

0
2

1
2

3
9

,1
7

3
2

8
,2

1
7

5
Ø

1
0

-3
0

0

M
tx

1
3

1
,6

5
2

3
2

.0
6

5
.3

5
4

  
  

 
0

,1
3

2
2

1
0

1
2

5
0

,0
0

2
0

0
,0

0
0

5
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
lx

1
3

1
,6

5
2

3
2

.0
6

5
.3

5
4

  
  

 
0

,1
3

2
2

1
0

1
2

5
0

,0
0

2
0

0
,0

0
0

5
0

,0
4

4
2

0
,0

0
2

0
2

5
0

,0
0

3
1

4
,0

0
0

0
Ø

1
0

-3
0

0

M
ly

3
8

4
,8

2
9

8
6

.0
3

7
.1

8
9

  
  

 
0

,4
5

6
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

M
ty

3
8

4
,8

2
9

8
6

.0
3

7
.1

8
9

  
  

 
0

,4
5

6
5

1
0

1
1

5
0

,0
0

2
0

0
,0

0
1

6
0

,0
4

4
2

0
,0

0
2

0
2

3
0

,0
0

3
4

1
,3

0
4

3
Ø

1
0

-3
0

0

P
E

N
U

L
A

N
G

A
N

 P
E

L
A

T
 A

T
A

P

1
4

,5
5

1
,1

3
4

,5
5

1
,1

2
4

,5
5

1
,1

4
,5

5
,5

1
,2

5
4

,5
5

,5
1

,2

4
4

,5
5

1
,1

1
0

4
,5

4
,5

1
,0

9
4

,5
4

,5
1

,0

8
4

,5
4

,5
1

,0

7
4

,5
4

,5
1

,0

6

S3
3

S3
4

S3
5

S3
6

S3
7

S3
8

S3
9

S4
0

S4
1

S4
2



 

389 

UNIVERSITAS BUNG HATTA 

  



 

390 

UNIVERSITAS BUNG HATTA 

  



 

391 

UNIVERSITAS BUNG HATTA 



 

392 

UNIVERSITAS BUNG HATTA 



 

393 

UNIVERSITAS BUNG HATTA 

  



 

394 

UNIVERSITAS BUNG HATTA 

 



 

395 

UNIVERSITAS BUNG HATTA 

  



 

396 

UNIVERSITAS BUNG HATTA 

 

  



 

397 

UNIVERSITAS BUNG HATTA 

  



 

398 

UNIVERSITAS BUNG HATTA 

  



 

399 

UNIVERSITAS BUNG HATTA 

  



 

400 

UNIVERSITAS BUNG HATTA 

  



 

401 

UNIVERSITAS BUNG HATTA 

  



 

402 

UNIVERSITAS BUNG HATTA 

  



 

403 

UNIVERSITAS BUNG HATTA 

  



 

404 

UNIVERSITAS BUNG HATTA 

  



 

405 

UNIVERSITAS BUNG HATTA 

  



 

406 

UNIVERSITAS BUNG HATTA 

  



 

407 

UNIVERSITAS BUNG HATTA 

  



 

408 

UNIVERSITAS BUNG HATTA 

  



 

409 

UNIVERSITAS BUNG HATTA 

  



 

410 

UNIVERSITAS BUNG HATTA 

  



 

411 

UNIVERSITAS BUNG HATTA 

  



 

412 

UNIVERSITAS BUNG HATTA 

  



 

413 

UNIVERSITAS BUNG HATTA 

  



 

414 

UNIVERSITAS BUNG HATTA 

  



 

415 

UNIVERSITAS BUNG HATTA 

  



 

416 

UNIVERSITAS BUNG HATTA 

  



 

417 

UNIVERSITAS BUNG HATTA 

  



 

418 

UNIVERSITAS BUNG HATTA 

 

 



 

419 

UNIVERSITAS BUNG HATTA 

 

 

 

 


