


Vedlegg

Rissviddeberegning med ulike
formelverk
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Figur C.1: Rissvidde for gkende last pa Bjelke 25-20-00.
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Figur C.5: Rissvidde for gkende last pa Bjelke 12-20-10
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Figur C.7: Rissvidde for gkende last pa Bjelke 25-70-00
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Figur C.11: Rissvidde for gkende last pa Bjelke 12-70-10
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Vedlegg

Matlab-script

Den fglgende koden viser et Matlab-script brukt til & sammenligne rissviddeformlene i
EC2, MC2010, NS3473 (1992) og NS3473 (2003). Disse grafene ble vist i vedlegg C.
Scriptet gir ut rissviddeberegning for gkende stalspenning for bjelkene 25-20-00, 25-20-
10 og 25-20-30. Dette er tre av totalt tolv bjelker som betraktes i avhandlingen. Scriptene
til de resterende ni bjelkene er utelatt her.

clc; clear all; close all;
format short

%———— Dimensjoner Y%

h = 450; % [mm]

b = 350; % [mm]

n=4; % Antall armeringsjern

E_s = 200000; % [MPa]

E_.cm = 30000; % [MPa]

alpha_e = E_s/E_cm; % Forholdstall , Youngs modul

f_ctm = 2.6; % Betongens midlere
aksialstrekkfasthet

ny = E_s/E_cm; % Materialforhold

% Inputverdier for armeringsspenninger for stegbasert lastg
kning

%——— Bjelke 25—-20-00 %

sigma_25.20_00 = [0 21.34637512 26.6829689 32.01956268

37.35615646 42.69275024 48.02934402

53.3659378 58.70253158 64.03912536
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

47

48

49

50

51

52

53

54

55

69.37571914 85.38550048 106.7318756

192.1173761 277.5028766 362.8883771
426.9275024 512.31300297;
%———— Bjelke 25-20—-10 Yo
sigma_25_20_10 = [0 21.34637512 42.69275024 53.3659378
64.03912536 106.7318756 213.4637512
320.1956268 426.9275024 533.659378];
%——— Bjelke 25-20-30 Yo
sigma_25.20_30 = [0 21.34637512 42.69275024 53.3659378
64.03912536 106.7318756 213.4637512
320.1956268 426.9275024 533.659378];
OU %

phi_25 = 25; c_20 = 20;

As_ 25 = pixphi_257"2%0.25%n;
As_12 = pixphi_2572%0.25%n;
d_25_20 = h—c_20—(phi_25/2);
rho_25.20 = As_25/(bxd_25_.20);
alphaULS = 0.412;

% %

%————— EUROCODE 2 %

% %

kl = 0.8; % Stenger med god heft

k2 = 0.5; % 1.0 for rent strekk, 0.5 for boyning
k3 = 3.4; % Satistikkoeffisient , 2 % 1.7

k4 = 0.425; % 0.25 * 1.7

k.t = 0.6; % 0.4 for langvaring

fct_eff = 2.6; % [MPa] For betongkvalitet B25

%——— Bjelke 25—20-00 %

% Trykksonehgyde for bruks— og bruddgrense
for i =1: length(sigma_25_20.00)
if sigma_25.20_00(1i) < 400
alpha_25_20_00(i) = sqrt((ny«rho_25_20)"2 + 2xnyx
rho_25_20)—nyx*rho_25_20;
else
alpha_25.20.00(i) = alphaULS;
end
x-25.20.00(i) = alpha_25_20.00(i)*d_25_20;
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56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

H_2520_00_EC = [2.5%(h—d_2520) (h—x_.25.20.00(i))/3 h/2];
h_ceff_25.20_00_EC=min(H_25_20_00_EC);
rho_p_eff_25_20_00_EC = As_25/(bxh_ceff_25_20_00_EC);

% Midlere betongt@gyning
epsilon_.cm_EC = (k_tx(fct_eff/rho_p_eff_.25_20_00_EC)x(1+
alpha_exrho_p_eff_.25_20_00_EC))/E_s;

% Midlere armeringstgyning
epsilon_.sm_EC (i) = sigma_25_20_00(i)/E_s;

% Relativ gjennomsnittstgyning
toyningsdiff_25_20_00_EC (i) = epsilon.sm_EC(i) —
epsilon_.cm_EC;

% Tpyningsbegrensning i EC2
if toyningsdiff_25_20_00_EC (i) <= 0.6x%(sigma_25_20_00(i
)/E_s)
toyningsdiff_25_20_00_EC (i) = 0.6x(sigma_25_20_00(i
)/ E_s);
else
toyningsdiff_25_20_00_EC (i) =
toyningsdiff_25_20_00_EC(1i);
end

% Storste rissavstand
s_-rmax_25_20_00_EC = k3%c_20 + klxk2xk4«(phi_25/
rho_p_eff_25_20_00_EC);

% Rissvidde

w_k_25_20_00_EC(i) = s_.rmax_25_20_00_ECx
toyningsdiff_25_20_00_EC (i);

end

%——- Bjelke 25-20-10 %

for i =1: length(sigma_-25_20_10)
if sigma_25_20_10(i) < 400
alpha_25_20_10(i) = sqrt((ny*xrho_25_20)"2 + 2xnyx
rho_25_20)—ny*rho_25_20;
else
alpha_25.20_10(i) = alphaULS;
end
x-25.20_10(i) = alpha_25.20_10(i)*d_-25_20;




oo H_2520_10_.EC = [2.5%(h—d_-25_20) (h—x_25_.20_10(i))/3 h/2];

os h_ceff_25_20_10_EC=min(H_25_20_10_EC) ;

oo rho_p_eff 25_20_10_EC = As_25/(bxh_ceff_25_20_10_EC);

97

s % Relativ gjennomsnittst@yning

o toyningsdiff_25_20_10_EC (i) = (sigma_-25_20_10(i) — (k_t=(
fct_eff/rho_p_eff_25_20_10_EC)*(1+alpha_ex
rho_p_eff_25_20_10_EC)))/E_s;

100

o % Tgyningsbegrensning i EC2

102 if toyningsdiff_-25_20_10_EC(i) < 0.6x(sigma_25_20_10(i)
/E_s)
103 toyningsdiff_25_20_10_EC (i) = 0.6x(sigma_25_20_10(i
)/ E_s);
104 else
105 toyningsdiff_25_20_10_EC (i) =

toyningsdiff_25_20_10_EC(1);

106 end

107

w % Stgrste rissavstand

w s_-rmax_-25_20_10_EC = k3xc_20 + klxk2xk4x(phi_25/
rho_p_eff_25_20_00_EC);

110

m % Rissvidde

2 w_k_25_20_10_EC(i) = s_rmax_25_20_10_ECx
toyningsdiff_25_20_10_EC (i);

s end

114

s %——— Bjelke 25—20-30 %

116

w for i = l:length(sigma_-25_20_.30)

18 if sigma_25_20_30(i) < 400

119 alpha_25_20_30(i) = sqrt((ny*rho_25_20)"2 + 2xnyx
rho_25_20)—nyxrho_25_20;

120 else

121 alpha_25.20_.30(i) = alphaULS;

122 end

2 x-25.20.30(i) = alpha_25.20_30(i)*d_-25_20;

124

s H_25_.20_30_.EC = [2.5%(h—d_25_20) (h—x_-25.20_.30)/3 h/2];
26 h_ceff_25_20_30_EC=min(H_-25_20_30_EC) ;

27 rho_p_eff_25_20_30_EC = As_25/(bxh_ceff_25_20_30_EC);
128

2 % Relativ gjennomsnittst@yning
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130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

toyningsdiff_25_20_30_EC (i) = (sigma_-25_20_30(i) — (k_tx*(
fct_eff/rho_p_eff_-25_20_30_EC)*(l1+alpha_ex
rho_p_eff_25_20_30_EC)))/E_s;

% Teyningsbegrensning i EC2
if toyningsdiff_25_20_30_EC(i) < 0.6%(sigma_25_20_30(1)
/E_s)
toyningsdiff_25_20_30_EC (i) = 0.6x%(sigma_25_20_30(1i
)/ E_s);
else
toyningsdiff_25_20_30_EC (i) =
toyningsdiff_25_20_30_EC (i);
end

% Stgrste rissavstand
s_rmax_25_20_30_EC = k3xc_20 + klxk2xkd4x(phi_25/
rho_p_eff_.25_20_30_EC);

% Rissvidde
w_k_25_20_30_EC(i) = s_-rmax_25_20_30_ECx
toyningsdiff_25_20_30_EC (i);

end

% %

% — MODEL CODE 2010 %

OU %

tau_bms = 1.8«xf_ctm;% Stabilized cracking, short term.
k=1.0; % Empirisk parameter

beta = 0.6; % Stabilized cracking, short term.
ny_-r = 0; % Kortvarig last

espilon_sh = 0; % Kryp. Settes = 0.

%——— Bjelke 25—20—-00 %

for i= 1:length(sigma_25_20_00)
if sigma_25_20_00(i) < 400
alpha_25.20.00(i) = sqrt((ny*rho_-25.20)"2 + 2xny=*
rho_25_20)—ny*xrho_25_20;
else
alpha_25_20.00(i) = alphaULS;
end
x-25.20.00(i) = alpha_25_20_.00(i)*d_-25_20;

H_25.20.00_-MC

[2.5%(h—d_-25_20) (h—x_25.20_00(1))/3];
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

195

196

197

198

199

200

201

202

203

204

h_ceff_25.20_00_.MC=min(H_25.20.00_-MC) ;
rho_p_eff_25.20_.00_.MC = As_25/(bxh_ceff_25_.20_00_MC);

sigma_sr_25_20_00_.MC = (f_ctm/rho_p_eff_25_20_.00_MC) (1 +
alpha_exrho_p_eff_25_20_00_-MC);

% Stgrste heftoverfgringslengde
l_smax_25_20_00_.MC = kxc_20 + 0.25x(f_ctm/tau_bms)*x(phi_25/
rho_p_eff_25.20.00_MC);

% Relativ gjennomsnittstgyning
toydiff_25_20_00_MC (i) = (sigma_25_20_00(i) — (betax
sigma_sr_25_20_.00_.MC))/E_s — (ny_rxespilon_sh);

% Rissvidde
w_d_25_20.00.MC (i) = 2*1_smax_25_20_00_MC *(
toydiff_25_.20_.00_-MC(i));

% (Stgrste rissavstand)
s.rmax_25_20_00_.MC = 2x1_smax_25_20_00_MC;
end

%——— Bjelke 25-20—10 %

for i =1: length(sigma_25_20_10)
if sigma_25_20_10(i) < 400
alpha_25.20_10(i) = sqrt((ny*rho_-25.20)"2 + 2xnyx*
rho_25_20)—nyxrho_25_20;
else
alpha_25_20_10(i) = alphaULS;
end
x_25.20_00(1)

alpha_25.20_10(i)*d_25.20;

H.2520.10.MC = [2.5%(h—d_25.20) (h—x_25.20_10(i))/3 h/2];
h_ceff_.25.20_10_MC=min(H_25_20_10_MC) ;
rho_p_eff 25.20_10_.MC = As_25/(bxh_ceff_25_.20_10_MC);

sigma_sr_25_20_10_.MC = (f_ctm/rho_p_eff_25_20_10_MC) (1 +
alpha_exrho_p_eff_25_20_10_MC);

% Stgrste heftoverfgringslengde
l_smax_25_20_10_.MC = k*xc_20 + 0.25x(f_ctm/tau_bms)*(phi_25/
rho_p_eff_25.20_.10_MC);

% Relativ gjennomsnittstgyning
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<3

os toydiff_-25_20_10_MC (i) = (sigma_25_20_10(i) — (betax
sigma_sr_25_20_10_.MC))/E_s — (ny_rxespilon_sh);

206

w01 % Rissvidde

0 W_d_25.20_10_MC (i) = 2x1_smax_25_20_10_MC x(
toydiff_25_20_10_MC(i));

209

a0 % (Stgrste rissavstand)

o s_rmax_25_.20_10_MC = 2xl_smax_25_20_10_MC ;

a2 end

213

w fo—— Bjelke 25-20-30

215

26 for i = l:length(sigma_25_20_30)

217 if sigma_25_20_30(i) < 400

218 alpha_25.20.30(i) = sqrt((ny*rho_-25.20)"2 + 2xnyx*

rho_25_20)—nyxrho_25_20;

%

219 else
20 alpha_25.20.30(i) = alphaULS;
221 end

m x.25.20.30(i) = alpha_25.20_30(i)*xd_-25.20;

223

m H_25.20.30_.MC = [2.5%(h—d_25_20) (h—x_25.20_30(i))/3 h/2];

» h_ceff_25.20_30_MC=min(H_25.20_30_MC) ;

» rtho_p_eff_25_20_30_MC = As_25/(bxh_ceff_25_20_30_MC);

227

»s sigma_sr_25_.20_30_MC = (f_ctm/rho_p_eff_25_20_30_MC) (1 +
alpha_exrho_p_eff_25_20_30_MC);

229

w0 % Stgrste heftoverfegringslengde

w o losmax_25.20_.30_.MC = kxc_20 + 0.25x(f_ctm/tau_bms)*(phi_25/
rho_p_eff_25.20_.30_MC);

232

2 % Relativ gjennomsnittstgyning

» toydiff_25_20_30_MC (i) = (sigma_25_20_30(1i) — (betax
sigma_sr_25_20_00_.MC))/E_s — (ny_rxespilon_sh);

235

s % Rissvidde

o w_d_25.20.30_.MC (i) = 2xl_smax_25_20_30_MC x(
toydiff_25_20_30_MC(i));

238

2 % (Stgrste rissavstand)

u  S_rmax_25_20_30_-MC = 2xl_smax_25.20_30_MC;

w end

242
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243 % %

m % — NS 3473 (1992) %

245 % %

246

w kew = 1.0; % Tverrsnitt med bgyning eller strekk

uw f_tn = 1.40; % Konstruksjonsfasthet for strekk for B25

uw MR = (1/6)*bx(h"2)*1.3xk_wxf_tn; % Moment
0 kK_INS = 0.4; % Kamstal

»1 beta = 1.0; % Korttids

w s = 70; % Avstand mellom lengdearmeringsjern

253

s %———— Bjelke 25-20-00 %

255

s for i = l:length(sigma_25_20_00)

257 if sigma_-25.20_00(i) < 400

258 alpha_25.20.00(i) = sqrt((ny*rho_-25.20)"2 + 2xnyx*
rho_25_20)—ny*rho_25_20;

259 else

260 alpha_25.20.00(i) = alphaULS;

261 end

w x-25.20.00(i) = alpha_25_20_.00(i)*d-25.20;

z: H_25_20_.00_.NS92 = [2.5%(h—d_-25.20) (h—x_25.20_00(i))/3 h

265 h,ce/fzf],;ZS,20,00,NS92=min(H,25,20,00,NS92) ;

: sigma_sr_25_20_00_NS92 (i) = MR/(As_25%xd_25_20%(1—
alpha_25.20.00(i)/3));

268

w0 h_ceff 25_20_00_NS92 = 7.5xphi_25 + (c_20+phi_25/2);

270 if h_ceff_.25_.20_00_NS92 > (h—alpha_25_20_00(i)*d_-25_20)
/2
271 h_ceff_.25_20_00_NS92 = (h—alpha_25_20_00(i)*d_-25_20
) /2
272 else
3 h_ceff 25_20_00_NS92 = 7.5xphi_25 + (c_20+phi_25/2)

s

274 end

w5 A_ceff 25_20_00_NS92 = h_ceff_25_.20_00_NS92xb;

2 rho_r_25_.20_00_NS92 = As_25/A_ceff_25_20_00_NS92;

277

w h_1.25_20_00_NS92 (i) = h—alpha_25_.20_00(i)*d_25.20;

» h_11.25_20_00_NS92 (i) = (h—alpha_25.20_00(i)*d_25.20)—
h_ceff_25_20_00_NS92;
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280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

312

313

314

315

316

h_-1.25.20_00_NS92 (i)
phi_25/2;

h—alpha_25_20_00(1)*d_-25_20—-c_20—

epsilon_1_NS92 _00(i) = sigma_25_20_00(i)/E_s;

% Toyning i u.k. av effektivt betongareal
epsilon_I_NS92_00(i) = (h_1-25_20_00_NS92(i)/
h_1.25_20_00_NS92(i))*epsilon_1_NS92_00(i);

% Teyning 1 o.k. av effektivt betongareal

epsilon_IT_NS92_00(i) = (h_II_-25_20_00_NS92(i)/
h_1.25_20_00_NS92(i))*epsilon_1_NS92_00(i);

k-2.25_20_.00_NS92(i) = 0.125x((epsilon_.I_NS92_00(i) +
epsilon_II_NS92 _00(i))/epsilon_.I_NS92_00(i));

% Tension stiffening —effekt

r-25_.20_00_NS92(i) = 1 — (beta/(2.5%xk_INS))*(sigma_25_.20_00

(i)/sigma_sr_25_20_00_NS92(i))."(—=2);
if r.25.20_.00_NS92 (i) >= 0.4
r.25_20_00_NS92(i)=r_25_20_00_NS92(i);
else
r.25_.20_00_NS92(i)=0.4;
end

% Gjennomsnittlig rissavstand
s_.rm_25_20_00_NS92 (i) = 2%(c-20 + 0.1xs) + k_INSx
k-2.25_20_.00_NS92 (i) *(phi_-25/rho_r_.25_20_00_NS92);

% Gjennomsnittlig rissvidde

w_m_25_20_00_NS92(i) = r_25_20_00_NS92 (i)*epsilon_1_NS92_00

(i)*s_.rm_25_20_00_NS92(i);
% Karakteristisk rissvidde
w_k_25_20_00_NS92(i) = 1.7*w_m_25_20_00_NS92(1i);

end

%

%—— Bjelke 25-20-10

for i=1:length(sigma_25_20_10)
if sigma_25_20_10(i) < 400
alpha_25_20_10(i) = sqrt((ny*rho_25_20)"2 + 2xnyx*
rho_25_20)—ny*rho_25_20;
else
alpha_25_20_10(i) = alphaULS;
end
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335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

x_25.20_10(i) = alpha_25_20_10(i)*d_25_20;

H_25_20_10_NS92 = [2.5%(h—d_25_20) (h—x_25_.20_.10(i))/3 h
121];
h_ceff_25_.20_10_NS92=min(H_-25_20_10_NS92);

sigma_sr_25_20_10_NS92 (i) = MR/(As_25%xd_25_20x%(1—
alpha_25_20_10(i)/3));

h_ceff_25_20_10_.NS92 = 7.5%xphi_25 + (c_20+phi_25/2);
if h_ceff.25_.20_10_NS92 > (h—alpha_25_20_10(i)*d_-25_20)
/2
h_ceff_25_20_10_NS92
)/2;

(h—alpha_25_20_10(i)*d_25_20

else
h_ceff_25_20_10_NS92 = 7.5%xphi_25 + (c_-20+phi_25/2)
end
A_ceff_25_20_10_NS92 = h_ceff_25_20_10_NS92xb;
rho_r_25_20_10_NS92 = As_25/A_ceff_.25_20_10_NS92;

h_1.25_20_10_NS92 = h—alpha_25_20_00%d_25_20;

h_IT1_25_20_10_NS92 = (h—alpha_25_.20_.00%d_25_20)—
h_ceff_25_20_00_NS92;

h_1.25_20_10_NS92 = h—alpha_25_20_00%d_25_20—-c_20—phi_25/2;

epsilon_1_NS92_10(i) = sigma_25_.20_10(i)/E_s;

% Tpyning i u.k. av effektivt betongareal
epsilon . I_NS92_10(i) = (h_-I_-25_20_10_NS92/h_1_25_20_10_NS92
)xepsilon_1_NS92_10(i);

% Teyning 1 o.k. av effektivt betongareal

epsilon_IT_NS92_10(i) = (h_I1_25_20_10_NS92/
h_1.25_20_10_NS92)*epsilon_1_NS92_10(i);

k.2.25.20_10_NS92(i) = 0.125x((epsilon_ I_NS92_10(i) +
epsilon_IT_NS92_10(i))/epsilon_I_NS92_10(i));

% Tension stiffening —effekt
r-25.20_10_NS92(i) =1 — (beta/(2.5xk_INS))*(sigma_25_20_10
(i)/sigma_sr_25_20_10_NS92(i))."(—-2);
if r.25.20_10_NS92(i) >= 0.4
r-25_20_10_NS92(i)=r_25_20_10_NS92(i);
else
r.25_20_10_NS92(i)=0.4;
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[

78

380

W

84

385

386

end

% Gjennomsnittlig rissavstand

s.rm_25_20_10_NS92(i) = 2%(c_20 + 0.1xs) + k_INSx
k-2.25_20_10_NS92 (i) *(phi-25/rho_r_25_20_10_NS92);

% Gjennomsnittlig rissvidde

w_m_25_20_10_.NS92(i) = r_-25.20_10_NS92(i)*epsilon_1_NS92_10

(i)*s_.rm_25_20_10_NS92(i);

% Karakteristisk rissvidde
w_k_25_20_10_NS92(i) = 1.7xw_m_25_20_10_NS92(i);
end

%——- Bjelke 25-20-30 %

for i = l:length(sigma_25_20_.30)
if sigma_25_20_30(i) < 400
alpha_25_20.30(i) = sqrt((ny*rho_25.20)"2 + 2xnyx*
rho_25_20)—ny*rho_25_20;
else
alpha_25.20.30(i) = alphaULS;
end
x_25.20.30(i) = alpha_25_20_.30(i)*d_25_20;

H_25.20_30_.NS92 = [2.5%(h—d_25.20) (h—x_25.20_30(i))/3 h
121];
h_ceff_25_.20_30_NS92=min(H_25_20_30_NS92);

sigma_sr_25_20_30_NS92 (i) = MR/(As_25%d_25_20x(1—
alpha_25.20.30(i)/3));

h_ceff_25_20_30_NS92 = 7.5%xphi_25 + (c_-20+phi_25/2);

if h_ceff_25.20_.30_NS92 > (h—alpha_25_.20_.30(i)*d_25_20)

/2
h_ceff_25_20_30_NS92
) /2

else
h_ceff_25_20_30_NS92

s

end
A_ceff_25_20_30_NS92

= h_ceff_.25_20_30_NS92xb;
rho_r_25_20_30_NS92 =

As_ 25/ A_ceff_25_20_30_NS92;

h_1.25_20_30_NS92 = h—alpha_25_20_30%d_25_20;

(h—alpha_25_20_30(i)*d_25_20

7.5%+phi_25 + (c_20+phi_25/2)
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sw h_I1_25_20_30_NS92 = (h—alpha_25_.20_30%xd_25_20)—
h_ceff_25_20_30_NS92;

s h_1.25_20_30_NS92 = h—alpha_25_20_30%d_-25_20—c_20—phi_25/2;

389

w epsilon_.1_NS92_30(i) = sigma_25_20_30(i)/E_s;

391

2 % Teyning 1 u.k. av effektivt betongareal

s epsilon . I_NS92_30(i) = (h_1-25_20_30_NS92/h_1_25_20_30_NS92
yxepsilon_1_NS92_30(1i);

394

ws % Teyning 1 o.k. av effektivt betongareal

w epsilon_IT_NS92_30(i) = (h_I1_-25_20_30_NS92/
h_1.25_20_30_NS92)xepsilon_1_NS92_30(i);

w k_.2_.25_20_30_.NS92(i) = 0.125%((epsilon_-I_NS92_30(i) +
epsilon_IT_NS92_30(i))/epsilon_-I_NS92_30(i));

398

w % Tension stiffening —effekt

wo 1-25_20_30_NS92(i) =1 — (beta/(2.5xk_INS))*(sigma_25_20_30
(i)/sigma_sr_25_20_30_NS92(i))."(—2);

401 if r.25.20_30_NS92 (i) >= 0.4

o r.25.20.30_.NS92 (i) = r-25.20.30_NS92(i);
403 else

404 r-25_20_30_NS92(i)=0.4;

405 end

406

w % Gjennomsnittlig rissavstand

w8 $_.rm-25_20_30_NS92(i) = 2%(c-20 + 0.1%xs) + k_INSx
k_-2.25.20_30_NS92 (i) *(phi-25/rho_r_-25_20_00_NS92);

409

s % Gjennomsnittlig rissvidde

am w-_m-25_20_30_NS92(i) = r_-25.20_30_NS92(i)=*epsilon_1_NS92_30
(1)*s-rm_25_20_30_NS92(i);

412

s % Karakteristisk rissvidde

as w_k_25_20_30_.NS92(i) = 1.7+w_m_25_20_30_NS92(1i);

as  end

416

wr % —— NS 3473 (2003) %

as f_tk_tau_bk = 0.75; % Eff. forhold, strekk— og
heftfasthet

o s_r0 = ¢c_20; % Overdekning

2 f_tk = 1.4; % For kamstang

21 beta_s = 0.6; % For kortvarig last

2 epsilon_cs = 0; % Svinntgyning ikke medregnet

423
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424

425

426

427

428

436

445

451

452

453

454

455

456

457

458

459

460

%——— Bjelke 25-20-00 %
for i =1: length(sigma_25_20.00)
if sigma_25_20_00(i) < 400
alpha_25.20.00(i) = sqrt((ny*rho_-25.20)"2 + 2xnyx*
rho_25_20)—ny*rho_25_20;
else
alpha_25.20.00(i) = alphaULS;
end
x.25.20.00(i) = alpha_25_20_00(i)*d_-25.20;

% For armering i enkeltrad
h_ceff_25_20_00_NSO03 (i)=2.5%(c_-20+phi_25/2);
if h_ceff_.25_20_00_NSO03 (i) > h—x_25_20_.00(1)
h_ceff_.25_20_00_NS03(i)= h—x_25_20_00(1i);
else
h_ceff_25_20_00_NS03(i)=2.5%(c_20+phi_25/2);
end
A_cef_25_20_00_NSO03 (i) = bxh_ceff_25_20_00_NS03(i);

h_1_25_20_NS03(i) = h—alpha_25_20_00(i)*d_-25_.20;

h_IT_25_20_NS03(i) = (h—alpha_25_20_00(i)*d_25_20)—
h_ceff_25_20_00_NS03(i);

h_1.25_20_NS03(i) = h—alpha_25_20_00(i)*d_25_.20—c_20—phi_25
/2

epsilon_1_NS03_00(i) = sigma_25_20_00(i)/E_s;

% Tpyning i u.k. av effektivt betongareal
epsilon_ I_NS03_00(i) = (h_-I_-25_.20_NS03(i)/h_1_25_20_NS03 (i)
)xepsilon_1_NS03_00(i);

% Teyning 1 o.k. av effektivt betongareal

epsilon _IT_NS03_00(i) = (h_I1_.25_20_NS03(i)/h_1_25_20_NS03(
i))+xepsilon_1_NS03_00(1i);

k_c_25.20_00_NS03(i) = (1 + (epsilon_II_NS03_00(i)/
epsilon_ I_NS03_00(i)))/2;

kb = 1.0; % lkke buntarmering

% Gjennomsnittlig rissavstand

s.rm_25_20_00_NS03 (i) = s_rO+(k_c_25_20_00_NSO03(i)=*

A _cef_25_20_00_NSO03(i))/((n*xpixphi_25)/(f_tk_tau_bk)xk_b
)3

% Karakteristisk rissavstand
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s s_rk_25_20_00_NSO03(i) = 1.7%xs_rm_25_20_00_NSO03(i);

462

w3 % Relativ gjennomnsittstgyning

s toydiff_25_20_00_NSO03 (i) = ((sigma_25_20_00(i)/E_s)—(beta_s
x*f_tk/E_.cm)—epsilon_cs);

465

w % Karakteristisk rissavstand

a7 W_k_25_20_00_NS03(i) = s_-rk_-25_20_00_NSO03(1i)=x
toydiff_25_20_00_NS03(i);

s end

469

am %———— Bjelke 25-20—-10 %

471

s for 1 =l:length(sigma_25_20_10)

a7 if sigma_25_20_10(i) < 400

474 alpha_25.20_10(i) = sqrt((ny*rho_-25.20)"2 + 2xnyx*
rho_25_20)—nyxrho_25_20;

475 else

476 alpha_25_20_10(i) = alphaULS;

477 end

ws x-25.20_10(1) = alpha_25_20_10(i)*d_25_20;
479

s % For armering i enkeltrad

s h_ceff_25_20_10_NS03(1)=2.5%(c_20+phi_25/2);

w if h_ceff.25.20_10_.NS03(i) > h—x_25.20_10(i)

s h_ceff.25.20_10_NS03(i)= h—x_25.20_10(i):

484 else

a5 h_ceff_25_20_10_NS03(i)=2.5%(c_20+phi_25/2);
486 end

w1 A_cef_25_20_10_NS03(i) = bxh_ceff_25_20_10_NS03(i);

488

a9 h_1_25_20_NSO03(i) = h—alpha_25_20_10(i)*d_-25_20;

w0 h_I1_25_20_NS03(i) = (h—alpha_25_20_10(i)*d_-25_20)—
h_ceff_25_20_10_NS03(i);

s h_1_25_20_NS03(i) = h—alpha_25_20_10(i)*d_25_20—c_20—phi_25
/2

492

w3 epsilon_1_NSO03_10(i) = sigma_25_20_10(i)/E_s;

494

w5 % Tgyning 1 u.k. av effektivt betongareal

ws epsilon_ I_NS03_10(i) = (h_1_.25_20_.NS03(i)/h_1_25_20_NS03(1i)
)xepsilon_1_NS03_10(i);

497

ws % Téyning i o.k. av effektivt betongareal
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512
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527

528

529

530

531

532

533

534

epsilon_IT_NS03_10(i) = (h_I1_.25_20_NS03(i)/h_1_25_20_NS03(
i))xepsilon_1_NS03_10(i);

k_c.25.20_10_.NS03(i) = (1 + (epsilon_IT_NS03_10(i)/
epsilon I_NS03_10(i)))/2;

% Gjennomnsnittlig rissavstand

s.rm_25_20_10_NS03(i) = s_-r0 + (k_-c_-25_.20_10_NSO03(i)=*
A_cef 25 20_10_NS03(i))/((nxpixphi_25)/(f_tk_tau_bk)*k_b
)3

% Karakteristisk rissavstand
s_rk_25_20_10_NSO03 (i) = 1.7%xs_rm_25_20_10_NS03(i);

% Karakteristisk rissvidde

w_k_25_20_10_NSO03 (i) = s_rk_25_20_10_NSO03(i)=*( (
sigma_25_20_10(i)/E_s) — (beta_sxf_tk/E_.cm) — epsilon_cs
)

end

%—— Bjelke 25-20-00 %

for i =1: length(sigma_-25_20_.30)
if sigma_25.20_30(i) < 400
alpha_25_20_30(i) = sqrt((ny«xrho_25_20)"2 + 2xnyx
rho_25_20)—ny*rho_25_20;
else
alpha_25.20_30(i) = alphaULS;
end
x-25.20_30(i) = alpha_25.20_30(i)*d_-25_20;

% For armering i enkeltrad
h_ceff_25_.20_30_NS03(i)=2.5%x(c_-20+phi_25/2);
if h_ceff_25.20_30_NS03(i) > h—x_25_20_.30(1)
h_ceff_25_20_30_NS03(i)= h—x_25.20_30(1);
else
h_ceff_25_20_30_NS03(i)=2.5%(c_20+phi_25/2);
end
A_cef_25_.20_30_NS03 (i) = bxh_ceff_-25_20_30_NS03(i);

h_I1_.25_20_NS03(i) = h—alpha_25_.20_30(i)*d_25_.20;

h_I1_25_20_NS03(i) = (h—alpha_25_20_30(i)*d_25_20)—
h_ceff_25_20_30_NS03(i);

h_1_25_20_NS03(i) = h—alpha_25_.20_30(i)*d_-25_-20—c_20—phi_25
/12
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epsilon_1_NS03_30(i) = sigma_25_20_30(i)/E_s;

% Tpyning 1 u.k. av effektivt betongareal
epsilon_ I_NS03_30(i) = (h_1_-25_20_NS03(i)/h_1_25_20_NS03(1i)
)xepsilon_1_NS03_30(i);

% Tpyning i o.k. av effektivt betongareal

epsilon _IT_NS03_30(i) = (h_I1_.25_20_NS03(i)/h_1_25_20_NS03(
i))+xepsilon_1_NS03_30(1);

k_c_-25_20_30_NS03(i) = (1 + (epsilon_IT_NS03_30(i)/
epsilon_ I_NS03_30(i)))/2;

% Gjennomsnittlig rissavstand

s.rm_25_20_30_NS03(i) = s_r0 + (k_c_-25_20_30_NSO03(i)x*
A _cef_25_20_30_NS03(i))/((n*pixphi_25)/(f_tk_tau_bk)xk_b
)

% Karakteristisk rissavstand
s_rk_25_20_30_NS03 (i) = 1.7xs_rm_25_20_30_NS03(i);

% Karakteristisk rissvidde

w_k_25_20_30_NS03(i) = s_-rk_25_20_30_NS03(i)=*( (
sigma_25_20_30(i)/E_s) — (beta_sxf_tk/E_.cm) — epsilon_cs
)

end

%

%—— Plotting av sammenligningsgrafer

fig = figure;
plot(sigma_25_.20_00,w_k_25_20_00_EC)

hold on

plot(sigma_-25.20_.00, w_d-25.20.00.MC, 'r’)
hold on

plot(sigma_25_.20_.00, w_k_25_20_00_NS92, ’'¢g’)
hold on

s

plot(sigma_25_20.00, w_k_25_20_00_NS03, ’'c’)

ylabel (" Rissvidde [mm] ")

xlabel (*Stalspenning [MPa] )

title (725—-20—-00")

legend (EC2°, MC2010°, *NS3473 (1992)°, °NS3473 (2003)’, °
Location’, “NorthWest’)

print (fig, ’25-20-00", —dpng’)

Yo——%
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fig = figure;

plot(sigma_25.20_10 ,w_k_25_20_10_EC)

hold on

plot(sigma_25_20_10, w_d_25.20_.10.MC, ’'r’)

hold on

plot(sigma_25.20_10, w_k_25_20_10_NS92, ’'g’)

hold on

plot(sigma_25_.20_10, w_k_25_20_10_NS03, °'c’)

ylabel (" Rissvidde [mm] ")

xlabel (" Stalspenning [MPa] )

title (725—-20—10")

legend (EC2°, "MC2010°, *NS3473 (1992)°, *NS3473 (2003)°
Location’, “NorthWest’)

print(fig, '25-20—-10", —dpng’)

Yo———%

fig = figure;

plot(sigma_25_20.30,w_k_25_20_30_EC)

hold on

plot(sigma_-25.20_.30, w_d-25.20_.30_-MC, 'r’)

hold on

plot(sigma_25.20_.30, w_k_25.20_.30_NS92, ’'g’)

hold on

plot(sigma_25.20.30, w_k_25.20_30_NS03, ’'c’)

ylabel (" Rissvidde [mm] ")

xlabel (*Stalspenning [MPa]’)

title (725—-20-30")

legend (EC2°, MC2010°, °*NS3473 (1992)°, ’NS3473 (2003)’
Location’, “NorthWest’)

print (fig , ’25-20-30", —dpng’)
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