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LOAD MOMENT‐CURVATURE ANALYSIS

Read data file: ≔data READTEXT ⎛⎝“Fiber_Model_C‐M‐etop‐P‐Mc.txt”⎞⎠

Extract M‐C data: ≔ϕ data
⟨⟨0⟩⟩

in
−1

≔M ⋅data
⟨⟨1⟩⟩

kip

Plot M‐C InteracƟon:

Curvature funcƟon of M: ≔Minterp ⎛⎝x⎞⎠ linterp ⎛⎝ ,,ϕ M x⎞⎠

Ploƫng range variable: ≔xϕ , ‥0 ―――
max ⎛⎝ϕ⎞⎠

1000
max ⎛⎝ϕ⎞⎠

NOTE ABOUT THIS WORKSHEET

This worksheet uses moment‐curvature data (calculated elsewhere in "Fiber Model" analysis worksheet) to define 
curvature as a funcƟon of moment using linearly‐interpolaƟon fiƫng parameters. Curvatures will be mapped to length 
of beam using moments; curvature as a funcƟon of length will be integrated once to calculate rotaƟons, and integrated 
a second Ɵme to calculate beam displacements. 

1000

1500

2000

0

500

2500

0.0001 0.00015 0.0002 0.00025 0.0003 0.00035 0.0004 0.000450 0.00005 0.0005

M ⎛⎝ ⋅kip ⎞⎠

ϕ ⎛⎝in
−1⎞⎠

__________________________________________________________________________________________
Page 1 of 7

__________________________

_______________ ___________



__________________________________________________________________________________________

1000

1500

2000

0

500

2500

0.0001 0.00015 0.0002 0.00025 0.0003 0.00035 0.0004 0.000450 0.00005 0.0005

M ⎛⎝ ⋅kip ⎞⎠

Minterp ⎛⎝xϕ⎞⎠ ⎛⎝ ⋅kip ⎞⎠

ϕ ⎛⎝in
−1⎞⎠ xϕ

⎛⎝in
−1⎞⎠

Plot fiƫng funcƟon:

BENDING MOMENT DIAGRAM

Beam length: ≔L 24

Ploƫng range variable: ≔x , ‥0 0.1 L

Point load magnitude: ≔P 463.6 kip

Moment envelope: ≔ML ⎛⎝x⎞⎠ |
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Moment diagram:
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MATCH CURVATURE ALONG LENGTH OF BEAM

No. of data point to calc.: ≔N 50

Range variable of data pts: ≔t ‥0 N

Vector of beam lengths: ≔Lsolve
t

――
⋅L t

N

G
ue

ss
 V

al
ue

s
Co

ns
tr

ai
nt

s
So

lv
er

≔ϕsolve ――
in

−1

10000

＝Minterp ⎛⎝ϕsolve⎞⎠ ML ⎛⎝x⎞⎠

≔ψo ⎛⎝x⎞⎠ minerr ⎛⎝ϕsolve⎞⎠

Solve for curvatures:

Calculated curvatures vector: ≔ψ
t

ψo ⎛
⎝
Lsolve

t
⎞
⎠

Curvature funcƟon of length: ≔k ⎛⎝x⎞⎠ linterp ⎛⎝ ,,Lsolve ψ x⎞⎠

__________________________________________________________________________________________
Page 3 of 7

jonesn3
Oval

jonesn3
Callout
Changing the guess value from 1/1000 to 1/10000 allowed the Solve Block to calculate the correct curvatures.
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Plot curvature:

INTEGRATE CURVATURES: ROTATIONS AND DEFLECTIONS

RotaƟons (i.e. slope): ≔θ ⎛⎝x⎞⎠ ⌠
⌡ d

0 in

x

k ⎛⎝x⎞⎠ x

RotaƟons (i.e. slope): ≔Θ ⎛⎝x⎞⎠ −θ ⎛⎝x⎞⎠ θ
⎛
⎜⎝
―
L

2

⎞
⎟⎠

DeflecƟons: ≔Δ ⎛⎝x⎞⎠ ⌠
⌡ d

0 in

x

Θ ⎛⎝x⎞⎠ x

SUMMARY OF CALCULATED ROTATIONS, DISPLACEMENTS

RotaƟons at supports: ≔Θend Θ ⎛⎝L⎞⎠ .......................................................................... =Θend 0.017 rad

RotaƟons at mid‐span: ≔Θmid Θ
⎛
⎜⎝
―
L

2

⎞
⎟⎠

.......................................................................... =Θmid 0 rad

Displacement at supports: ≔Δend Δ ⎛⎝L⎞⎠
.......................................................................... =Δend 0 in

Displacement at  :―
L

4
≔Δ0.25 Δ

⎛
⎜⎝
―
L

4

⎞
⎟⎠ .......................................................................... =Δ0.25 −1.17 in

Displacement at mid‐span: ≔Δmid Δ
⎛
⎜⎝
―
L

2

⎞
⎟⎠

.......................................................................... =Δmid −1.91 in
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PLOT CURVATURE, ROTATIONS, DISPLACEMENTS
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PLOT VARIATION OF FLEXURAL RIGIDITY (EI)

Note: EI is non‐linear for concrete; this is especially true once reinforcing steel has 
yielded. Three plots (below) illustrated the degredaƟon of EI within three idenƟfiable 
regions,inluding: (1) EI (uncracked‐elasƟc), (2) EI (cracked‐elasƟc), (3) EI post‐yield (non‐
linear). 

Ploƫng range variable: ≔j ‥0 rows ⎛⎝ϕ⎞⎠

From mechanics: = ―
M
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DEGREDATION OF "EI"

Figure 1. Moment‐curvature diagram and variaƟon (degredaƟon) of EI 
(Wight and MacGregor 2012).
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