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APPENDIX   A MATLAB CODE 
 
 
clc; 
clear all; 
save all; 
 
INFORMATION 
USED STUDY: Are steel fibre able to mitigate or eliminate the size effect 
in shear? (Minelli & Plizzari 2014) 
USED METHOD: Simplified FRC-MCFT by (Minelli & Plizzari 2014) 
 
CONCRETE FROM REFORCETECH: 
Vf = 0.3 % 
AR-glass MiniBar reinforced concrete  
Concrete class C25/30 
INPUT DATA CONCRETE 
 
% PARAMETERS OBTAINED FROM TENSILE STRESS-STRAIN CURVE BY INVERSE ANALYSIS 
fct=9;                          % Tensile strength of FRC Abaqus [MPa] 
f_Ftu=4.5;                      % Ultimate residual tensile strength [MPa] 
  
% PARAMETERS FROM TESTS 
fck=49.8;                       % Characteristic compressive strength [mPa] 
  
% PARAMETER FROM EUROCODE 
E=31000;                        % Modulus of elasticity C25/30 [MPA] 
  
% EXAMPLE BEAM 
% DIMENSIONS 
a=16;                           % Maximum aggregate size [m] 
bw=220;                         % Smallest width of element [m] 
d=314;                          % Effective depth [mm] 
m=1000;                         % 1 meter [mm] 
  
% STEEL 
Es=200000;                      % Modulus of elasticity of steel [MPa] 
fsy=500;                        % Yielding strength of steel [MPa] 
  
%% INPUT DATA REINFORCEMENT 
% LONGITUDINAL REINFORCEMENT 
fi_long=20;                     % Diameter of long. bars in bottom [mm] 
nr_long=12;                     % Number of longitudinal bars [-]  
  
fi_min=10;                      % Diameter of long. bars around beam [mm] 
nr_min=7;                       % Number of long. bars around beam [-] 
sx=100;                         % Vertical spacing of long. bars around beam   
[mm] 
  
Asx=pi*((fi_long/2)^2*nr_long+(fi_min/2)^2*nr_min); % Cross section area of 
long. bars [mm2] 
rho_x=Asx/(bw*d)                % Longitudinal reinforcement ratio [-] 
  
% TRANSVERSAL REINFORCEMENT / STIRRUPS 
fi_sti=10;                      % Diameter of stirrups [mm] 
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sz=100;                         % Horizontal spacing between stirrups [mm] 
    
Asz=2*(fi_sti/2)^2*pi;          % Cross section area of two stirrups [mm2] 
rho_z=Asz/(sz*bw)               % Reinforcement ratio of stirrups [-] 
  
%% CALCULATING SHEAR CAPACITY 
% Chosen begin values which are being iterated into konvergence 
  
eps_x=0.0025                    % Chosen value of longitudinal strain [-] 
  
theta_deg=27;                   % Estimated angle of the principal compressive 
stress [degrees] 
  
theta=theta_deg*pi/180;         % Angle being transformed into radians 
  
eps_1=0;                        % Start walue of loop [-] 
eps_11=1;                        
i=0.000001;                     
  
while (eps_11-eps_1)>0.00001 
eps_1=eps_1+i; 
eps_11=eps_x*(1+(cot(theta))^2)+((f_Ftu+((fct-
f_Ftu)/(1+sqrt(500*eps_1))))*(cot(theta))^4)/(E);  % Eq. 21 
end 
  
sxFRC=sx*(1-(f_Ftu/fct));       % FRC crack spacing (with crack-spacing 
reduction factor) Eq. 24 
szFRC=sz*(1-(f_Ftu/fct)); 
  
s_theta=1/((sin(theta)/sxFRC)+(cos(theta)/szFRC)); 
  
w=s_theta*eps_1;                % Crack width 
  
vci=(0.18*sqrt(fck))/(0.31+((24*w)/(a+16)));       % Shear stress on cracked 
interface for plain concrete (in crack direction)  
  
vs=rho_z*fsy*cot(theta);        % Eq. 10 
  
theta_2=acot(vci*(1+sqrt(500*eps_1))/(fct-f_Ftu));  % Angle of the principal 
compressive stresses, Eq. 17  
  
theta_deg2=theta_2*180/pi;      % Angle being transformed into radians 
  
v_crack=f_Ftu*cot(theta)+vci+vs;    % Eq. 13  
  
v_avg=(f_Ftu+(fct-f_Ftu)/(1+sqrt(500*eps_1)))*cot(theta)+vs; % Eq. 15 
  
f1=f_Ftu+((fct-f_Ftu)/(1+sqrt(500*eps_1))); % Eq. 12 
  
v=v_avg; 
  
eps_x2=(v*cot(theta)-f1)/(Es*rho_x); % Eq. 12 
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fsxcr=((v+vci)*cot(theta)-f_Ftu)/rho_x; % Eq. 26 
  
fsz=fsy;                        % Assuming yielding in stirrups 
  
fszcr=fsy;                      % Assuming yielding in stirrups 
  
V_btw_cracks=Asz*fsz*((d*cot(theta))/sz)+f1*cot(theta)*bw*d; % Eq. 2 
  
V_at_crack=Asz*fszcr*((d*cot(theta))/sz)+f_Ftu*cot(theta)*bw*d+vci*bw*d; % Eq. 
4 
  
w_tot=w*(m/szFRC);              % Total crack width over one meter beam 
  
nr_cracks=(m/szFRC); 
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APPENDIX   B SHEAR CAPACITY CALCULATIONS BI-25 

Varying transversal reinforcement ratio 
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Varying diameter of lower longitudinal reinforcement 
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APPENDIX   C SHEAR CAPACITY CALCULATIONS BI-50 

Varying transversal reinforcement ratio 
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Varying diameter of lower longitudinal reinforcement 
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Comparison to plain concrete 
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APPENDIX   D SHEAR CAPACITY CALCULATIONS Tri-25 

Varying transversal reinforcement ratio  
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Varying diameter of lower longitudinal reinforcement 
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Comparison to plain concrete 
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APPENDIX   E SHEAR CAPACITY CALCULATIONS Tri-50 

Varying transversal reinforcement ratio  
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Varying diameter of lower longitudinal reinforcement 
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Comparison to plain concrete 
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APPENDIX   F SENSITIVITY ANALYSIS 
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