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LAMPIRAN 1 
Pengujian Fly Ash 
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LAMPIRAN 2 
Pengujian Natrium Silikat Na2SiO3 
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LAMPIRAN 3 
Perancangan Mix Design Beton 

 

A. Sampel Kubus, Silinder, dan Balok Lentur 

Design Strength = Beton K-400 

Agregat maksimum = 40 mm 

Slump   = 10 cm 

SG Cement  = 3,15 

SG Sand  = 2,6 

SG Coarse Agregat = 2,65 

FM Sand  = 2,6 

 

1. Menentukan Target Strength 

( )
400 461,06853 461

1 . 1 0,883.0,15
ds

ts
TT

t V
= = = =

− −
 

keterangan : 

t  : Konstanta yang besarnya ditentukan berdasarkan perkiraan % benda    

uji oleh karena 80 % yang mau lolos, maka t = 0,883 

V : Koefisien variasi, didapat dari penelitian sebelumnya = 0,15 

2. Menentukan W/C dengan metode JSCE berdasarkan Compressive Strength 

Berdasarkan rumus dari Japan Cement Association : 

  T28   =  -113 + 214 C/W 

 461  =  -113 + 214 C/W 

 C/W    =     2,66355  

 W/C         =     0,37278   =     0,373 

3. Menentukan S/A, jumlah air adukan (W), dan kandungan udara (A) dari tabel 

4.3 diperoleh : 

 W  =  165 kg 
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 S/A  =    36  % 

 A =  1,2 % 

 

Harga diatas berlaku untuk beton yang menggunakan pasir alam FM = 2,8 dan 

slump = 80 mm. Oleh karena itu, untuk menyesuaikan dengan harga 

sebenarnya dihitung menggunakan berikut, dimana perhitungannya adalah 

sebagai berikut : 

No. Change in material 
or proportion 

Correction on S/A and W 
S/A (%) W (kg) 

1. FM = 2.6 
2,6 2,836 0,5 35%

0,1
⎛ ⎞−⎛ ⎞

+ =⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 No correction 

2. Slump = 10 cm No correction ( )1,2165 10 8 165 168,96
100
⎛ ⎞+ − =⎜ ⎟
⎝ ⎠

 

3. Using crushed CA 35 + 4 = 39 % 168,96 + 12 = 180,96 
4. Increase in S/A 39 % 180,96+((39 - 35)1,5)=186,96 

 

Jadi setelah disesuaikan dengan keadaan sebenarnya didapatkan harga-harga : 

S/A =  39,00  % 

W =  186,96 kg 

 

4. Dari W/C = 0.373 dan W = 186.96 kg dapat dihitung berat semen yang 

dibutuhkan : 

186,96 501,532
0,373

WC kgW
C

= = =  

5. Menghitung volume total agregat (Ag) : 

Ag  = 186,96 501,532 1,21 1 0,6418
1000 1000 3150 100cement

W CAg A
SG

= − − − = − − − =  

6. S/A = 39 %, maka dapat dihitung volume pasir dan agregat kasar, yaitu : 

Volume S  = 39 % x 0,6418 m³   =  0,2503  m³ 

S = 0,2503 m³ x 2600 kg/ m³   =  650,809  kg 

Volume CA = Ag –S = 0,6418 m³ - 0.2503 m³  =  0,3915  m³ 

CA = 0,3915 m³ x 2650 Kg/ m³  = 1037,508  kg 

 

Perilaku balok beton..., Kresnadya Desha Rousstia, FT UI, 2008



  

 
- 66 - 

 

Dari hasil perhitungan ini, untuk per m³ beton dapat campuran sebagai berikut : 

 Semen (C)  = 501,532 kg 

 Air (W) =  186,960  kg 

 Pasir (S) =  650,809  kg 

 Agregat kasar (CA) =  1037,508  kg 
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LAMPIRAN 4 
File ‘Work’ pada Matlab untuk hammer kecil 

% Data excel disimpan dengan nama Posisi Hammer 
% perhitungan displacement % 
% pada sheet1 satuan waktu adl ms dan acc m/s^2 
  
clear 
sheet1 = xlsread('N10',1); 
N1 = length(sheet1);  
time = sheet1(1:N1,1); 
acceleration = sheet1(1:N1,2); 
X1 = sheet1(1:N1,1)*0.001;      % convert satuan time ke s 
Y1 = sheet1(1:N1,2)*100;        % convert satuan acc ke cm/s^2  
  
% perhitungan velocity % 
for i = 1:N1-1; 
    int1(i) = (X1(i+1) - X1(i))*(Y1(i+1) + Y1(i))/2; 
    velocity(i+1)=sum(int1); 
end 
velocity(1) = 0; 
  
%----------- DATA PEMBANDING (DATA Vel PIT)-------------------% 
% pada sheet2 satuan waktu adl ms dan vel cm/s 
sheet2 = xlsread('N10',2);      
N2 = length(sheet2); 
time2 = sheet2(1:N2,1); 
velocity2 = sheet2(1:N2,2); 
%-------------------------------------------------------------% 
  
% perhitungan displacement % 
for j = 1:i; 
    int2(j) = (X1(j+1) - X1(j))*(velocity(j+1) + velocity(j))/2; 
    displacement(j+1)=sum(int2).*10;    % satuan dalam mm 
end 
displacement(1) = 0; 
  
% perhitungan fast fourier transform % 
Npoint = 2048; 
Yfft = abs(fft(velocity,Npoint)); 
Ymaks = max(Yfft); 
Ynorm = Yfft./Ymaks; 
  
% pengaturan frequency vector 
range = 1500; 
df = (N1-1)*500/(time(N1)*N1); 
M1 = int16(range/df); 
Xfreq = linspace(0,range,M1);     
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Yfreq = Ynorm(1:M1); 
  
%----------- DATA PEMBANDING (DATA Freq PIT)------------------%  
dataPIT = xlsread('N10',3); 
XPIT1 = dataPIT(:,1); 
YPIT1 = dataPIT(:,2); 
df1 = XPIT1(2)-XPIT1(1); 
M2 = int16(range/df1); 
XPIT2 = XPIT1(1:M2); 
YPIT2 = YPIT1(1:M2); 
%-------------------------------------------------------------% 
  
% konfigurasi grafik % 
  
subplot(4,1,1) 
plot(time,acceleration) 
xlabel('time (ms)') 
ylabel('acceleration (m/s^2)') 
title('Accelerometer vs Time','FontSize',12) 
h = legend('PIT',1); 
  
subplot(4,1,2) 
plot(time,velocity) 
xlabel('time (ms)') 
ylabel('velocity (cm/s)') 
title('Velocity vs Time','FontSize',12) 
  
%----------- DATA PEMBANDING (DATA Vel PIT)-------------------% 
hold on            
plot (time2,velocity2,'r') 
hold off 
h = legend('MATLAB','PIT',1); 
%-------------------------------------------------------------% 
  
subplot(4,1,3) 
plot(time,displacement) 
xlabel('time (ms)') 
ylabel('displacement (mm)') 
title('Displacement vs Time','FontSize',12) 
h = legend('MATLAB',1); 
  
subplot(4,1,4) 
plot(Xfreq,Yfreq,'b') 
xlabel('frequency (Hz)') 
ylabel('Norm Amplitude') 
title('Frequency Domain','FontSize',12) 
  
%------------DATA PEMBANDING (DATA Freq PIT)------------------% 
hold on 
plot (XPIT2,YPIT2,'r') 
hold off 
h = legend('matlab','PIT',1); 
%-------------------------------------------------------------% 
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File ‘Work’ pada Matlab untuk hammer Besar 

% Data excel disimpan dengan nama Posisi Hammer 
% perhitungan displacement % 
% pada sheet1 satuan waktu adl ms dan acc m/s^2 
  
clear 
sheet1 = xlsread('N10',1); 
N1 = length(sheet1); 
time = sheet1(1:N1,1); 
acceleration = sheet1(1:N1,2); 
X1 = sheet1(1:N1,1)*0.001;      % convert satuan time ke s 
Y1 = sheet1(1:N1,2)*100;        % convert satuan acc ke cm/s^2  
  
% perhitungan velocity % 
for i = 1:N1-1; 
    int1(i) = (X1(i+1) - X1(i))*(Y1(i+1) + Y1(i))/2; 
    velocity(i+1)=sum(int1); 
end 
velocity(1) = 0; 
  
%----------- DATA PEMBANDING (DATA Vel PIT)-------------------% 
% pada sheet2 satuan waktu adl ms dan vel cm/s 
sheet2 = xlsread('N10',2);      
N2 = length(sheet2); 
time2 = sheet2(1:N2,1); 
velocity2 = sheet2(1:N2,2); 
%-------------------------------------------------------------% 
  
% perhitungan displacement % 
for j = 1:i; 
    int2(j) = (X1(j+1) - X1(j))*(velocity(j+1) + velocity(j))/2; 
    displacement(j+1)=sum(int2).*10;    % satuan dalam mm 
end 
displacement(1) = 0; 
  
% perhitungan fast fourier transform % 
Npoint = 2048; 
Yfft = abs(fft(velocity,Npoint)); 
Ymaks = max(Yfft); 
Ynorm = Yfft./Ymaks; 
  
% pengaturan frequency vector 
range = 1500; 
df = (N1-1)*500/(time(N1)*N1); 
M1 = int16(range/df); 
Xfreq = linspace(0,range,M1);     
Yfreq = Ynorm(1:M1); 
  
%----------- DATA PEMBANDING (DATA Freq PIT)------------------%  
dataPIT = xlsread('N10',3); 
XPIT1 = dataPIT(:,1); 
YPIT1 = dataPIT(:,2); 
df1 = XPIT1(2)-XPIT1(1); 
M2 = int16(range/df1); 
XPIT2 = XPIT1(1:M2); 

Perilaku balok beton..., Kresnadya Desha Rousstia, FT UI, 2008



  

 
- 70 - 

 

YPIT2 = YPIT1(1:M2); 
%-------------------------------------------------------------% 
  
% Force 
accforce = sheet1(1:N1,3); 
velforce = sheet2(1:N2,3); 
  
% konfigurasi grafik % 
  
subplot(4,1,1) 
plot(time,acceleration,'b') 
xlabel('time (ms)') 
ylabel('acceleration (m/s^2)') 
title('Accelerometer vs Time','FontSize',12) 
hold on 
plot(time,accforce,'r') 
hold off 
f = legend('acc','F^l/Z',1); 
  
subplot(4,1,2) 
plot(time,velocity,'b') 
xlabel('time (ms)') 
ylabel('velocity (cm/s)') 
title('Velocity vs Time','FontSize',12) 
  
%----------- DATA PEMBANDING (DATA Vel PIT)-------------------% 
hold on            
plot (time2,velocity2,'g') 
hold off 
%-------------------------------------------------------------% 
  
hold on 
plot(time,velforce,'r') 
hold off 
f = legend('MATLAB','PIT','F/Z',1); 
  
subplot(4,1,3) 
plot(time,displacement) 
xlabel('time (ms)') 
ylabel('displacement (mm)') 
title('Displacement vs Time','FontSize',12) 
h = legend('matlab',1); 
  
subplot(4,1,4) 
plot(Xfreq,Yfreq,'b') 
xlabel('frequency (Hz)') 
ylabel('Norm Amplitude') 
title('Frequency Domain','FontSize',12) 
  
%------------DATA PEMBANDING (DATA Freq PIT)------------------% 
hold on 
plot (XPIT2,YPIT2,'r') 
hold off 
h = legend('matlab','PIT',1); 
%-------------------------------------------------------------% 
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LAMPIRAN 5 
Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 1 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 2 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 3 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 4 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 5 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 6 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 7 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 8 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 9 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 1250 gr 

Data 10 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 1 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 2 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 3 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 4 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 5 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 6 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 7 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 8 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 9 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 1250 gr 

Data 10 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 1 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 2 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 3 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 4 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 5 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 6 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 7 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 8 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 9 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 1250 gr 

Data 10 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 1 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 2 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 3 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 4 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 5 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 6 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 7 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 8 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 9 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 1250 gr 

Data 10 
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LAMPIRAN 6 
Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 1 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 2 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 3 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 4 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 5 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 6 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 7 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 8 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 9 
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Akselerometer di tengah, hammer di timur akselerometer, hammer = 3120 gr 

Data 10 

Perilaku balok beton..., Kresnadya Desha Rousstia, FT UI, 2008



  

 
- 121 - 

 

 

Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 1 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 2 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 3 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 4 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 5 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 6 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 
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Akselerometer di tengah, hammer di utara akselerometer, hammer = 3120 gr 

Data 10 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 1 

Perilaku balok beton..., Kresnadya Desha Rousstia, FT UI, 2008



  

 
- 132 - 

 

 

Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 2 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 3 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 4 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 5 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 6 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 7 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 8 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 9 
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Akselerometer di tengah, hammer di barat akselerometer, hammer = 3120 gr 

Data 10 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 1 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 2 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 3 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 4 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 5 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 6 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 7 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 8 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 9 
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Akselerometer di tengah, hammer di selatan akselerometer, hammer = 3120 gr 

Data 10 
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LAMPIRAN 7 
Hasil pengolahan data mencari kekakuan dengan logarithmic decrement pada Excel 

Hammer Kecil 
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Hasil pengolahan data mencari kekakuan dengan logarithmic decrement pada Excel 

Hammer Besar 
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