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Analysis, design
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reinforced concrete
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swall

Finite element analysis & de-
sign of reinforced, precast
ICF & tilt-up concrete walls
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Design & imvestigation
of rectangular, round
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Finite element analysis & design of reinforced concrete
foundations, combined footings or slabs on grade
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sfcolumn

Design and investigation of rectangular,
round, or irregular concrete sections including
slenderness effects

@ spColumn - problem 21 - pea notes - ex 7.8 nominal.col
Fie lInput Solve View Options Help

Bl Blo]oleli] (3| (e] [Rslc/al &

]P
M.-M, slice M
¥ o .
at constan A=arctan
. M
24x24in - X

1.08% reint. . N -1

s ' y ) i ]1

S|

P-M slice at
constant 3

A in"2
Ix = 27648 in*d
Iy =27648 in“d
Xo = 0in

Yo=0in : i M,

REINFORCEMENT: ' IR = M0kt

M,

RN 1.08:
As = 6.24 in"2
Confinement: Tied

= i

Biavial: ACI 318-08; Investigation M=837 k-t Ecc=118in
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Options

sfcolumn

Codes: ACI 318-11/08/05/02 —
CSA A23.3-04/94 =

Froject:
Units: English or Metric | e
|
. . . — Units — Fun Option
RU N AX'S X, Y or BlaX|a| :f: English :i Ivestigation
et Dezign
— Run Axis — Dezsign Code

* About X-fuis " ACl 3181
Run Options: Design or Investigation | © feae  © o9
Biawial " AL 315805
AL 31802
O CSAAZ3304
" C5AA23.394

Slenderness: Yes or No

Consider slendermess? © Yes ™ Mo

k. I Cancel




www STracturePoint org

Structure Point Consideration of Column Slenderness infod Structurebont org
CONCRETE S0 TWAR o $47.966.4357 (HELP) phone
According to ACI 318-08 £47.966.1542 fax

_
sdcolumn

1" Order

Perform 2™
analyss?

a1
27 oider anayss

10.10.3 - Nonlinear
10.10.4 - Elastic

10.107

Design for 2™
order Moment
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Slenderness

sfcolumn

:*Z Design Column

Slenderness related to the
column being considered

Design Column

[

[ i

Clear height: 16 ft

© Monsway hame
& Sway ame

~Sway criteria

oA
Clear height: IWS ft
= Monsway frame

% Sway frame

(Sum Pe)i(Pel [28.67
(Sum Pu)/(Pul: [27.33
¥ 2'nd order effects slong lenath

- Sway criteria

[Sum Po)APc) |26 66

EH

(Sum PulPu). [21140
[Z 2'nd order effects along lenath

r~ Effective length factors
@ Compute 'k' factars
© Input ’ Factors:

kins] |O.B25 k(sk |1.408%

- Effective length factors

= Compute k' factors
& |nput 'k factors

klnsk |08 ksl |1.37

Copy to Y-Axis Copy to #-bxis

1= Beams

Slenderness related to
beams

X-Beams (perpendicular to X)

S5

— Beam Location:

& Above Left " &bove Right

" Below Left " Below Right

— Beam Above Left

[~ Mobeam specified  Copy From Beam Right |
Span [c/c): |2D_ ft f'e: |5 [&]

Width: [2252 in
Depth: lﬁ in  Inertia: mim

Ec: [4030.51 ksi

oK I Cancel |

Columns Above
and Below

Slenderness related to
columns above and below
the design column

Structure Point
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Columns Above and Below

i

r~ Column &bove

[~ No colunn specified

T
Width [along ): IT in
Depth [along ¥): IT in
Cancrete,  flo: |5_ ksi

Ec: |4030¢ g

Height [c/c):

Copy to Column Below |

Column B elo

™ Mo eolumn specifisd

[T ¢
widh (along ¥k [18 s
Depth [along Y] IT in
Cancrete,  f'o |5_ ksi

Ec: |4030. 1y

Height [c/c):

Copy to Column Above |

o |

Cancel |

1 Factors

e8]

Slenderness Factors

Factors that affect
slenderness
calculations

% Code defaults  User-defined

Stiffness reduction factar: IEI.?S

Cracked-zection coefficients

ER
7

Beamns [clb]:

Calumnz [clc]:

o]

Cancel |




Reinforcement Options SEalumn

Confinement Design Criteria

’ Confinement g‘ Design Criteria g ‘

S = — Column Type R einforcement B atio—
— Capacity Reduction Factors, Phi @ Stuctural A |1_ e

Auxial compression [a): IF " Auchiectural b asirnurmn: |2 =

Tenzion-contralled failure [B: Iﬁ Lol e

Comprezsion-contralled failure [c]: Iﬁ —Bar Selection

& Minimum number of bars

— Tie Sizez

IHE vI ties with ItHEI vI bars or smaller.
Iﬂd vI ties with larger bars. Minimum clear spacing between bars: |1 5 in

Dezign/A equired ratio; |'|
ok ]| _Coreat | o | | camel |

™ Minimum area of steel

Structure Point
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Material Properties TEBlumn

Concrete: Steel:

f,c’ Ec’ fc’ Bli and S¢ fy and ES
(Material Properties |

— Concrete Reinfarcing Steel

Strength, Fre: |5 ki Strength, fy: IEU ksi

Elazticity, Ec: IdDEE.EIE kzi Elazgticity, Ezr 29000 k=i

Max stress, fo [3.9974: ka

Beta(1]: ID.EEBE'
Iltimate strain: IEI.I:IEISE

¥ Precast

] 8 I Cancel

Precast (CSA only)




Section

Sﬁﬁ/lumn

Design

Investigation

0 Rectangular: | |meme =

ok I Cancel |

Rectangular Section M

Rectangular Section M

Wwidth [along #): |32 in
Depth [along v): |4D in

ak I Cancel |
J

o Circular: e )

Circular Section  SESE
Diameter: |32 in

Cancel |

G Irregular:

Structure Point
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Irregular Section Editor
Import Geometry
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Irregular Sections

sfcolumn
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(= |5 el

Section

¥-coord: IB in

. -coord: |24 in
Inzert I todify I Delete

Mo, X id
. 1 [ a

2 24 a

3 24 24

4 a0 24

B a0 36

E 1] 36
® -

]9 Cancel

@spSecﬁDn
Main Edit View Help
@ @
® ®
@
@
&
y @
} !
4=15.001n | y=39.00in

Add: click left button to add anather node. Click night button ta end.

11



Irregular Sections

Structure Point
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He-coord: |§

“-coord; |9.99633 in

Inzert M odify
| I

No.

]

243

341544
9.49528
9.5694
963776
9.70031
9.75702
9.80785
9.85278
-1.46731 989176
-1.22411 99248
-0.980172 995185
0738646 9.9729
-0.430677  9.98795

0K Cancel |
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Irregular Sections
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Import Data (from text file)

* Geometry

" Reinforcement
" Service lnads
" Factored loads

o]

Cancel

Geometry Data:
No Of Section MNodes
=1 ¥=s1
=2 Ysi

X¥=n ¥sn
No Of Opening MNodes
ol Yol
XoZd Yoi

Xon Yon

@‘\ H9o-0-)= Templates.xls [Read-Only] [Compatibility Mode] - Microsoft Excel = C1
‘:_—ﬂ/ Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat @ - 8 x
D5 ~ @ fe] 30 ¥
Aol B ooc. ER.. E | Fo G b e oK oo oo Mo Lo N
1 Input_| &m
| 2 | Notes: 1. Mo units are used. It is the user's responsibility to maintain the consistency of units 2. Diagram scales are fixed. They may be changed if ne
5 3. Do not delete or move output data cells. Otherwise the exported data might be incorrect.
4
5 Centerto-Center Width in X | 30
6 Height in Y- 38 EXpott Cepinetry Geometry
I Reinforcement Ring Diameter: 33 ) Degree | Radian | x-base y-base X ¥
8 | Left Reinforcement Area perbar] 05 Export Reinforcement | 0000 | 0000 | 19.000 | 0000 | 34000 | 0.000
9 |Right Reinforcement Area per bar: 0.5 10.000 0.175 18.711 3.299 A3 3'._299
|10 20000 | 0349 | 17854 | 6498 | 32.854 | 6498
| 11| 30.000 0.524 16.454 9.500 31454 9500 :
[12] 45000 40.000 | 0.698 | 14555 | 12213 | 29585 | 12213
113 | 50.000 0.873 12.213 14.555 27213 | 14.555 |2
| 14| i T i 60.000 | 1047 | 9500 | 16454 | 24500 | 16454 |
15 | I I 30000 1 70.000 1.222 6.498 17.6854 21.498 17.854
| 16 | 1 TT1 1 60000 1.396 3.299 18.711 18299 | 18711
| 17 | 90.000 1.571 0.000 15.000 15.000 | 19.000
| 18 | 90.000 1571 0.000 19.000 | -15.000 | 19.000
19| 100.000 | 1745 | -3299 | 18711 | -18.299 | 18.711
| 20 | 110.000 1.920 -5.498 17.6854 -21.498 17.854
| 21 | 120.000 2.094 -9.500 16.454 -24 500 | 16.454
|22 | 130.000 | 2.269 | 12213 14.555 | -27.213 | 14.555
23 140.000 2.443 -14.555 12.213 29555 | 12.213
il.24 | 150.000 2618 -16.454 9.500 -31.454 9.500
| 25 | 160.000 2793 -17.854 6.498 -32.854 6.498
26 | 170.000 | 2.967 | -18.711 3.299 33711 | 3299
27 180.000 | 3142 | 19.000 | 0000 | -34.000 [ 0.000
| 28 190.000
| 29 200.000
130 I I 210.000
31 T b 220000
| 32 | | | | | 230.000
|33 240.000
|34 4553 250.000
135 260 000
36 270.000
4 4 » [ Read Me . Bxample4 . Example8 | Example9 ~Examplel0 ~ Examplei2 -~ Exar ML
Ready |




Reinforcement

Sﬁﬁ/lumn

Design

Investigation

All Sides Equal:

(A Sices Equat 55

. i Coverto
inimum  Massimum
& Transverse bars
No. ol bars: [20 0 L Longiudinl bars |
Basze  [#3 ] [#11 =] - BarLayout
“
Cearcover 15 in o 2“:‘““'

e

& Tianeversmbars " Longiuding bars

& ] _on

Equal Spacing:

Equal Spacing o]

Minimum — Masimum | Cover to

No. of bars: |20 40 & Transverss bars

Bar size: 13 | [#11 = O Longitudinal bars

Clear cover: {15 in

Cancel

Equal Spacing =5
Coverto
No. of bars: |22

1 Transverse bars

Bar size: #1 ~

Clear caver. |1.5 in

" Longitudinal bars

Cancel

Sides Different:

Sides Diferent ==
 TopandBoton—— LetandRige—— |
Miisuen Masirues | Miioan Masinn

Mo olbeex | (20 40 0 jo
Basee [ <[ o] | [® <
Cexcover [i5 n L
Cowrto
& Trarcverse bars € Longhudinal bars

I

Sides Different

Top  Bollom  Lef Right
No ofbas: [22 3 5 5
Basze [t o] [ <] [an =] [an <]
O cover [15 5[5 5

Coverto—————————————————
@ Transversebars ¢ Longtudingl bars

nKl Carcsl
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Irregular:

Irregular Reinforcement Pattern g
tuea #Coord ¥-Coord

I |40 o

in"2 in in

Isat | Modiy | Delete |
[Ho e % v

11 [] ]

2 1 20 15

14



Irregular Reinforcement

sfcolumn
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r@ spSection

Main  Edit  View Help

Reinforcement

¢« & & & & B &

*

Area; in"2
Fecoord: I'I 04392 i
Y-coord: I-E.ES?’B i

Ihzert I todify | Delete

333
1000

1043.592
1049 98

Mo, Area # i
983 1 1046.5 -85.6701
939 1 104702 -79.0931
9490 1 104749 72513
991 1 104793 -65.93
992 1 104832 -B8.3445
993 1 104867 527565
934 1 104898 461665
995 1 104925 395747
995 1 104948 329813
997 1 104367 -26.3866
995 1 1049.31 -19.¥9049

1

1

r

4

x=15.00n y=39.00in

‘ Add: click left button to add another node. Click right button to end.

e — ——
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Irreqular Reinforcement _
g sfcolumn

]mpqrt Ditn (ora teet Sl] @. HY-®-)= Templatesxls [Read-Only] [Compatibility Mode] - Microsoft Excel [ = E‘g
i)
b Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat @ - = x
" Geomety 128 - fe | =128-$5D$6/2 ¥
_ Aol B o Cc [0 o P o B LG Lo b L Lo k. R W]
' Reinforcement 1] ot [
" Service loads | 2 | Notes: 1 No units are used It is the user's responsibility to maintain the consistency of units 2. Diagram scales are fixed. They may be ¢
) 3. Do not delete or move output data cells. Otherwise the exported data might be incorrect.
" Factored loads 14
7
6 Center-to-Center Width _in X 40 Export Geometry | . Geometry
0k, C | 7 Height in - 30 Degree | Radian | x-base | y-base X Y
I ance 8 | Reinforcement Ring Diameter] 26 S — | 0.000 | 0.000 | 15.000 | 0.000 | 35.000 | 0.000 |=
& Reinforcement Area per Bar: 05 e 10.000 0.175 14.772 2605 34772 2605
b o 10 20.000 0.349 14.095 5130 34.095 5130
= . |11 30.000 0.524 12.990 7.500 32.990 7.500
Reinforcement Data: 40000 | 0698 | 11491 | 9642 | 31491 | 9642
13 46-000 T T T 50.000 0.873 9.642 11.49 29642 | 1141
No_Of Bars 14 3 | FH munm 60.000 | 1.047 | 7.500 | 12.990 | 27.500 | 12.990
15 1 T 1 1 70.000 1.222
= 1 30.000 4 i 1 i
A1 21 ¥1 |16 | ! H - 80000 | 1396
. BT | | H HHHH 90.000 | 1.571
18 i 20:600 4 T i i 90.000 1.671
" ;—g— e N N N N 'o... (L LGS
_____ . 0.000 o 110.000 | 1.920
An En ¥Tn |21 : 120.000 | 2.094
| 22 | | e | 1 130.000 2.269
23 I T T PR | e 140.000 | 2.443
2 ~40/000 \ 8,000 20,000 ~10,000 0900 10.000 20000 30. 40,000 150,000 | 2618
25 2ee § o000 | o® 160.000 | 2.793
% Pot 4 00 000 00O 000 . o0 | aaer
|27 i : : 180.000 | 3.142
| 28 | | : 190.000 | 3316
|29 2 2 2 200.000 | 3.491
| 30| T3P0 i i 210.000 | 3.665
|31 ! : : 220.000 | 3.840
|32 45,000 ' ' 230.000 | 4.014
53 240,000 | 4.189
34 250.000 4.363

M 4 » M| Read Me - EBxample4 | Example8 ~ BxampleS . Examplel0 -~ Examplel2 {4
Ready |

Structure Point
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|_oads

Sﬁﬁ/lumn

F ‘ Factored Loads

Import Data (from text file)

" Geometry

" Reinforcement
" Service lnads
% Factored loads

o]

Cancel

Service Loads

Factored Loads =
Load -Moment “r-Moment
-120 562 0
kip] (k] [k-H)

Insert I Modify | Delete |
|Nu. P Mz My

18 7E0 10488 0 -
19 790 885 0
0
0
0
0
0
0

oK Cancel |

Mandatory for slenderness

Import Data (from text file)

" Geometry

" Reinforcement
% Service loads
" Factored loads

[ox 1]

Cancel |

e =)
i Losd (ipl | Maments 4] ¥ Memris [k ) Suntsined Lasd (%]
@ Top @Bon @Tep @ Bt
O = ol O A s |
we | | @ | F ||
Ol I o o o
o ol I o S Y - | Y

o Cancel

Axial Loads

Uniaxial, short column
investigation only

==

Load Factors

Load Combinations

[

Al Loads
Inifialload  Finallbad  Increment
[-120 |582 Jo
[kip [kip] [kipl
Insett | Modly | Delste |
| No.  Initial Final Inc
16 7m0 iMeE D =
19 0 e 0
0 F w0
2 4w 46 0
2 4 942 0
21w 1 0
24 W m 0 B
ok, Caneel

For service loads only

Dead Liwe Yfind EQ Snow
+ |o + |o + |1 + |0
[[msen | woaty | Dtz | Defaurs |
| ComboDead — Live Wwind  EQ Show

U1 14 0 1] 1] 1]

Uz 12 16 i} a 0

Uz 12 1 o 1} 1}

U4 12 0 k) 1} 1}

us 12 1 16 1} 1}

U 049 0 16 1} 0

ur 12 0 e 1} 0

ug 12 ] 16 1} 1}

ua o4 0 16 1} 1}

U 1.2 1 o 1 0

U o9 0 o 1 0

U1z 1.2 1 1} 1 0

C

Structure Point
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Control Point

Investigation Only

OPp max/0.85 | 0P, ma | fs=0.0
X

=12

gs = f/Eq

&, = 0.005

P=0

17

(I)Pn,min




Factored Loads fcolumn

Import Data (from text file) Factored Loads u
" Geometry Load #-tament '-Mament
" Reinforcement I_1 o0 I5E=2 ID
™ Service loads
SEies has (ki (k) (k1)
{* Factored lnads
Inzert k odify | Delete |
Q. Cancel I Mo, P M My
: = 18 780 10438 0 e
19 790 285 n
20 790 -1E5E n
21 430 453 n
22 430 942 n
23 190 129 1]
24 190 132 1] EI
25 120 -288 1]

] Cancel |

Structure Point
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Service Loads _
sfcolumn

Service Loads “ ( Import Data (from text file) |
- il Laeel {kip) - 3Mements [kl e —— ~Sustained Load %]
@Tep @Bt ®Tep @ Bot " Geametry
Dead | [200 [100 [z00 fo o | " Reinforcement
Live | 250 E |55 jo ] | % Service lnads
Wind | [600 |73 [7ea fo o [ " Factored loads
Em: | [3m0 [are [re2 ] o [
sm, o o o e - I a (]84 I Cancel
(it | wm | ow | Load Combinations = )
Dead Live "Wind EQ Show
E - o + |0 + |1 + |0
Insert b andify | Delete | Defaults |
| Combo Dead Live Wwiind EQ Show
W 1.4 1] 1] 1] 1]
Uz 1.2 16 1] 1] 1]
ok | camen | U3 1.2 1 1] 1] 1]
4 1.2 1] 0.g 1] 1]
U5 1.2 1 16 1] 1]
] 09 1] 16 1] 1]
Uz 1.2 1] 0.8 1] 1]
WL 1.2 1 16 1] 1]
HE 09 1] 16 1] 1]
uo 1.2 1 1] 1 1]
U1 09 1] 1] 1 1]
U1z 1.2 1 1] -1 1]
swaEmelPoint e e T

19



Axial Loads

sfcolumn

For non-slender uniaxial o s |
Ioadlng Only Initial load Final load |nzrement
[-120 |582 [
(kip] (kip] [kip]
Ingert I b cucdify | Delete |
I Mo, Initial Final Inez
18 780 1048.8 1] ~
19 740 385 1]
20 FE0 -165E 1]
21 480 468 1]
22 480 942 1]
23 190 129 1]
24 180 132 1]
1]

25 120 288

Structure Point
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Graphical Results

sfcolumn

5 P-M Diagram & Mx-My Diagram

P {klp] View Contour E
800 T S 200~ My (k)

502
I~ List Point Numbers

Cancel I

& = fylEs o+

Mx (k-ft)
: : ' : : ' : !
200 200

1s=0

fs=0.5fy

- ~
View Interaction u

@ Angle [Mx, My]:  Moments:

ID degrees 359

&, = 0.005 /

M= Ly
[ ki o

My N\,
|D ket

a
I~ List Paint Mumbers

300 - -200 —
Cancel| P = 500 kip

Structure|Point -

CONCRETE SOFTWARE SOLUTIONS 2 1



Graphical Results

sfcolumn

Structure Point

CONCRETE SOFTWARE SOLUTIONS

Nominal Interaction Diagram

100 x 200 in

2.04% reinf.

MATERIAL:

f'c = 4 ksi

Ec = 3606 ksi
fc= 3.4 ksi
Betal = 0.85
fy = 60 ksi

Es = 29000 ksi

SECTION:

Ag = 3800 in"2

Ix =2.29267e+007 in*4
ly = 3.60009¢+006 in"4
Xo =21.3158 in
Yo=0in

REINFORCEMENT:

98 #8 bars @ 2.037%
As = 77.4201 in"2
Confinement: Tied
Clear Cover = NfA

[W LGP PRGN . R —ann:.

| >

P [kip)
16000
d
; | - fs=0
P . B .
- .
. i -
L ~ _ fs=05fy
< Pl
- . ~
e s B
- E . e
= Y R A [Pmax] - .
,// I Vs -
d . fs=0 b
s . T . s \
i ’ Fe=0. 5y |
. i !
fe=0 f
. Ve
s 4 -
. s s
£ * fe=0 .
fa=01 By, - s
* - g
! - § .
B * ~fg=0.5fy .
! - -~
! 1 e
ks B -~
S~
E— t t
. 26000
My (k-]
-6000 -

22



Superimposing Diagrams _
P P g sfcolumn

5 spCohumn le14.co
File Input Sobve View Options Help

[=l@igla) (DIE) Dlold (=185 [alelw (3= o) [Fs] clafuw) (=5 [S{nlch ) (5100 (el [0
P (i)
4500
- - = » . = . = » -
L] L]
. .
. . =" (P 4- (Frma) -
v .
. L]
; i ;
- -
L] L]
L] -
\I * = = L - = = =
Al x 32 in
1.73% reinl.
—
Ag = 1240 In"2
I = 102015 in*4
by = 159480 in"4 . )
Mo = -1.3041Te-007 in
Yo = -1.87474c-007 in 000 5000
M (et}
Confinement: Tied
Clear Caver = NjA
Min Clear Spacing = 1.7 in
SLENDERNESS:
NjA -1500
ety AC) T1B02: evveatigation

® "z Ma

Structure Point
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Text Results Tcolumn

Factored Lpoads and Moments with Corresponding Capacities:

HOTE: Each loading combination includes the following cases:

First line - at column top
Second line - at columm bottom
Load Pu Mux Muy PhiMnx PhiMny PhiMn/Mu NA depth Dt depth eps_t Phi
No. Combo kip k-ft k-ft k-ft k-ft in in

1 1101 280.00 45_00 &l _&0 244 _58 307.47 4.3531 11.75 24.43 0.00325 0.751

3 Z80.00 —218.40 —47 &0 —-301.43 —-&85_.70 1.380 14_535 27.22 0.00Ze0 0.8385

2 1 uz &40.00 T8.80 1z24.80 136.39¢% 216.50 1.738 15.84 25.51 0.000%0 0O.&50

4 &40.00 -254_40 -&0.00 -238.04 -55.87 0.328 15 &4 27.25 0.00116 O_.&50 &

5 1702 450.00 €5.00 97.80 182.03 243.75 Z.433 1e.35 26.14 0.0018l 0O.&50

1] 430.00 -229_20 -52.80 -264_31 -80.85 1.153 17.41 27.21 0.00183 GO.&50

7 1 U4 480._00 &2 .80 122 _ 40 130.13 253 _863 Z2_072 17.13 Ze.88 0.00171 O0.&50

=] 480.00 -223.20 -85.80 -260.08 -93.75 1.185 17.25 27.13 0.00172 0.g&50

3 1 U5 870.00 10&.60 237 .00 —————— Pu > Pmax——---—---—--———- £

10 970.00 —301_.20 —NA g Pu > Pmagx——————————— g

11 1 Ug &e0.00 73.10 17g8.80 91.75 224.43 1.255 Z0.32 26.80 0.0009& 0O.g&50

1z &a0.00 -21z.40 -120.20 -215.58 -122.00 1.015 20.12 25.80 0.00085 0O.&50

13 1 O7 .00 21_20 —-16_80 306_46 —-242 _B5 14_45&6 7.18 23_.47 0.00&e83 0.%00

14 0.00 -151.20 4.00 -358.79 S.44 Z2.380 10.58 27.05 0.00488 0.873

15 1 Us 10.00 25.40 -4l .40 132.45 -340.58 8.22% g.82 25.44 0.00585 0.300

1 10.00 -157.20 36.80 -356.94 83.58 2,271 10.43 27.0% 0.00480 O.883
STRUCTUREPOINT - spColumn w4.&0 (TM) Page [
Licensed to: StructurePoint. License ID: 00000-0000000-4-281%51-28191 05/30/11
C:\Program Files (x8€)\StructurePoint\spColumn’\Examples\Examplell.col 09:232 aM

17 1 Us -300.00 -10.10 -95.80 -Zg.22 -258.55 Z2.538 g.14 26.54 0.01018 ©0.300

18 -300.00 —-68.40 55.00 -173_75 149.87 Z.540 4_21 23.25 0.01358 0.300

13 1 Ul0 TZ20.00 99._00 134 _80 136.31 185.&0 1.377 Z0.81 24 _0& 0.00050 0.&50

20 T20.00 -285.20 -117.80 -20&.40 -B85.25 0.724 21.83 26.38 0.0008€6 0O.&50 #

21 1 T 410.00 &5_50 T&.80 211.57 247 .42 3.230 14_435 24_.28 0.00203 0O.&50 L

22 410._00 -196.40 —85_80 —-263.84 -128.43 1.343 1e_20 26.93 0.0019% O0.&50

23 1 Uiz Ze0.00 31.00 &0.80 158.0%9 310.08 5.100 13.33 26.59 0.00293 0.72%

24 2e0.00 -17%.20 1z2.20 -30&.78 21.8l 1.771 14.31 27.07 0.00287 0.702

25 1 U13 —-50.00 —-2_.50 Z2_80 —-253_8¢6 264 _02Z 101.545 &.48 23_25 0.00777 0.%00

Ze —50.00 —84._40 3440 —337.08 137_39 3.954 a.80 2e.1% 0.00535 0.300

m

# Section capacity exceeded. Revise column!
Fmax = 853.93 kip

#%% End of output %%+

Structure Point
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Batch Mode

EX C\Windows\system32\cmd.exe |i£|i-J

C:“Program Files“StructurePointsspColumnzpColumn.exe Si:"Examples“exampleBl ._col
" sdxf semf:all siad scti scsv

C:“Program Files“StructurePointsspColumn>spColumn.exe si:"Examples“~exampleB2 _col
" sdxf semf:all siad scti scsv

C:“Frogram Filesz“3tructurePointsspColumn spColunn._.exe ~i:"ExamplessexampleB3._col

" sdxf remf:all siad scti scsve

C:“Program Files“StructurePointsspColumn>spColumn.exe ~i:"Examples“exampleB4.col
" sdxf semf:all Aiad scti Scsv Astru

C:“~Program Files“StructurePointsspColumn>spColumn.exe ~i:"Examples“~exampleB5.col
" sdxf semf:all siad scti AScsv Sstru

_ | Examples.bat - Notepad

|.|:||IE|—&\

C:~Program Files\StructurePuint\spCulumnf
" sdxf emfiall siad scti Soswe

File Edit Format WView Help

spColumn. exe /i:"Examples‘example0l.col” /dxf /emf:all /iad /cti /Scswv .
spColumn. exe /i:"Examples‘example02.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples’example03.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples’exampledd.col” /Jdxf /emf:all /iad /cti /csv /stru
spColumn. exe /i:"Examples’example0d5.col” /fdxf /emf:all /iad /cti /csv /stru
spColumn. exe /i:"Examples’exampled6.col” /dxf /femf:all /iad /cti /csv
spColumn. exe /i:"Examples’example0d7.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples’example08.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples‘exampled9.col” /dxf /emf:all /iad /cti /Scsv
spColumn. exe /i:"Examples‘examplel0.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples’examplell.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples’examplel2.col” /dxf /emf:all /iad /cti /cswv
spColumn. exe /i:"Examples‘examplel3.col” /dxf /emf:all /iad /fcti /csv
spColumn. exe /i:"Examples‘exampleld.col” /Jdxf femf:all /iad /cti /Scsv
spColumn. exe /i:"Examples’examplel5.col” /dxf /emf:all /iad /cti /fcsv
spColumn. exe /i:"Examples‘examplel6.col” /dxf /emf:all /iad /cti /Scsv
spColumn. exe /i:"Examples‘examplel?.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples‘examplel8.col” /dxf /emf:all /iad /cti /csv
spColumn. exe /i:"Examples‘examplel9.col” /dxf /emf:all /iad /cti /cswv
spcolumn. exe /i:"Examples’example20.col” /Jdxf /emf:all1 /iad /cti /csv /stru i

C:~Program Files“StructurePoint»spColumn:
" sdxf remf:all siad scti scsve

Structure|Point
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CTI Files

sfcolumn

Filz name: Example01.col j Save I

Save as type: spColumn Input Files {*.col) ;I Cancel |

splColumn Input Files {*.col
spColumn Texd Input File (*.cti)

;E example0l.cti - Notepad =

File Edit Format View Help

#spColumn Text Input (CTI) File i
[spColumn Verﬁionﬁ

4,600

[Pro?ect]

spColumn Manual Example 1
[CoTumn ID]

PCANOtes 6.4

[Engineer]

SP

[Investigation Run Flag]
15

[Design Run Flag]

g9

[51enderness Flag]

0

[User Options]

0.0,4,0,0,0,0,0,0,0,0,0.,2,-1,0,-1,4,2,0,5,0,0,0_000000_0_,0_13

[Irregular options]

—[2 : 0, 5},1,[}. 790000, 50, 000000, 50. 000000, -50. 000000, -50. 000000, 0. 000000, 0. 000000, 5. 000000, 5. 000000
Ties

01T

[Investigation Reinforcement]

4,2,0,0,5,5,5,5,1.500000,1. 500000,1. 500000,1. 500000

[Design Reinforcement]

0,0,0,0,0,0,0,0,0.000000,0.000000,0.000000,0.000000 -

4 b

Structure Point
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“Tslab

() spSlab - Nilson Ex 13.3:slb

B
!
(2]
2}
T
=
H
,n.V._
I
i

Window Help
DE =a

Options.

M

Input Solve Y

_File

e
i

R gELEQQat:
=R =R !" ) C\Users\rfurman.PCA_DOMAIN\Desktop\Nilson Ex 13.3.slb -- Moment Capacity View

2 5
Eenl Lells
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PCA_DOMAII

@ Ch\Users\rfurman.

|ACI318-02

[Mu = 434 k-ft

-41.401 ft

|Geometry

Ready
Structure Point
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Options

“Tslab

-

General Information

General Information | Span Cortrol I Solve Options I

Cox ]

Cancel Help

— Sections to use in deflection calculations are
" Gross juncracked) % Ffective [cracked)

% Rectangular Section
¥ Calculate longterm deflections

i~ T-Section

 In negative moment regions. to calculate Ig and Mcruse ————

Duration of load Sustained part of live load

Im morths Iﬂ %

Ok | cCacd | Heb

e T m One-way systems
Project: |Demonst|aﬁon Design WO Way Syste S
Frame: . ~ N [ . —E
Engineer: I
General Information I Span Control  Solve Options | General Information I Span Control  Solve Options |
 Options. —Runmode ——— ) )
) 2 ; — Design Options — Design Options
: I l 0
PeSoieocs ACI 318M-0B L Desas Live load pattem ratio: IT % Live load pattem ratio: IT %
i : - (@ igati .
Reirforcement: |ASTM AB15M I Investigation [~ Compression Reinforcement [~ User Slab Strip Widths [~ Compression Reirforcement [ Effective flange width
I Decremental Reinf. Design [~ User Distrbution Factors [ Decremental Reirf. Design [ Rigid beam-column joint
R o= [¥ Beam T-Section Design I~ Moment Redistribution
Na. of Supports: |2 & Two-Way I~ One-way Shear In Drop Panels |~ Long. Bm. Supt. Design ~I Torsion Analysis and Design
) : ] . ™ Distibute Shearto Slab Stips [ Trans. Bm. Supt. Design Tarsion typs Stirmups in flanges
[~ Left cartiever |~ Right cantilever One-Way/Beam e L & Equilibrium & Mo
— Other lgnore side on a free edge if within I-i times the slab " Compatibiity C Yes
[~ Distance location as ratio of span thickness from the face of the support. r Deflection calculation options
— Deflection calculation options — Sections to use in deflection calculations are

£ Gross juncracked) {* Effective (cracked)
In negative moment regions. to calculate lg and Meruse ——————
¥ Rectangular Section = T-Section
W Calculate longterm deflections

Duration of load Sustained part of live load
I'S'D morths ID %

OK I Cancel Help

Structure Point
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Span Data -Tslab

Defining Spans Span Manipulation

Span Data M General Information M
Slabs/Hanges | Longitudinal Beams I Ribs I General Information  Span Cortrol | Solve Options I
Support Selection — State
Length: I'IB ft Width Left: IT-" ft :
Span: =] (F Left Support " Right Support Reset Al |
_ : Thickness: IT-" in Width Right: |7 ft
Location: Ilrltenor VI Span Control List Restore |
Newtt |Oid# | SupL/R|Copy |
Delete
; 1oL WL L
Modfy _ | Copy... | 2 2 1/2
2 3 2/3 ~ Insert
Span Mo. | Location | Length | Thickness | Width-L | Width-R | 4 4 3/4
1 Interior 07 7 7 7 R 3R 4/- Before | After
2 Interior 18 7 T Wi < -
3 Interior 18 7 7 7
4 Interior 18 7 7 7
5 Intesior 07 7 7 7 ~ Copy
Before | After
& =
— Mowve
Before | - After
B %
QK Cancel Help
QK I Cancel Help

Structure Point
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Support Data ‘Tslab

Defining Supports Boundary Conditions

Support Data u1 Support Data u-‘

Columns | Drop Fanels I Column Capﬂalsl Transverse Beams I Boundary Conditions I Colun'lr‘lsl Drop Panels I Column Capitals I Transverse Beams  Boundary Condttions |
Height ft} clin) c2in) Support Springs Far End
Support: |1 vI Above: |9 |1G I‘IB Support: I‘I 'l Vertical Kz: ID kip/in Column Above:  |Fixed -
Stfnessshare %= [100 | Below: E] s G Rotation Ky: [0 kipinfad | Column Below: |Fxed
¥ Check punching shear around column | Increase GammaF
Madfy Copy.. | Modfy | Copy.. |

Swp.. | St% |HMA |clA [c?A [HB_ |clB | c?B | Shear | Gamma | Sup. No | ke | Ky | FarEnd - Above | FarEnd -Below |

1 100 2] 16 16 ) 16 16 Yes No 1 0 0 Fixed Feeed

2 100 2l 16 16 g 16 16 Yes No 2 0 0 Fooed Fied

3 100 9 16 16 9 16 16 Yes No 3 0 0 Fixed Fixed

4 100 9 16 16 9 16 16 Yes No 4 0 0 Fixed Fixed

oK Cancel Help OK Cancel Help

Structure Point
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Reinforcement ‘Tslab

Design Investigation

Reinforcement Criteria M Reinforcing Bars u
Slabs and Ribs | Beams | Column Sttp Bars | Middle Sirp Bars | Beam Bars | Beam Stiups |
Co Top bars Bottom bars Bar size: I#E vI No. of bars: I'I1 Length ft): I?.531'|
wver {in) IT"P left vl Cover {in): I'I 125
Clear: |15 [1.5 spon - 228
— Bar size R
wn [ <] [m ] Span Copy... | ‘ Add | Modiy | Delete |
Mae:  |#H4 - #H - Size | Type | Count | Cover | Length | Start
} I _I I _I HS TopL 10 1.125 753112 -
— Spacing {in} H5 Topl 11 1.125 4 8506 -
o HS TopR 7 1125 751534 —
Min: |1 I #5 TopR 2 1125 4.8506 3
Max: I-H] I-H] Hh BotC 13 1125 — —
— Reinf. ratio (%)
Min:  [0.18 [0.18
Max: |2 [2
Bl There is more than 12 in of
concrete below top bars.
QK I Cancel Help

oK I Cancel Help

Structure Point
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|_oads

“Tslab

Structure Point

CONCRETE SOFTWARE SOLUTIONS

L

.
Load Combinations Support Loads and Displacements u
SELF Dead e Bia \wind EQ Current Caze: Support: Displacement/Rotation Farce/Moment:
[14 E o [o fo I'I vI Dz |1-5 ifi Fz: IU kip
Ive
add | Modiy | Delete | Ry: [0 rad My |0 kAt
Cormb | SELF | Dead | Live | Srow | wind | EQ | .
L 1.4 14 ] 0 [ ] b odify | Copy... |
uz 1.2 12 16 0.5 0 0
e = = L B oo, o PR TR S| W
Us 1.2 1.2 i 16 a8 0 1 a o 0 o
Ug 1.2 12 1 05 15 0 2 il 0 0 0
uz 1.2 12 1 05 16 0 3 i} 0 0 i}
ug 0.9 09 0 0 16 0 i}
03 03 03 0 0 AE 0 | Span Loads — |
u1o 1.2 12 1 0.2 0 1
U11 1.2 ) 1 0.2 i 1 C e
U1z 03 03 0 0 0 1 Lrentie s
13 0.4 04 i] o 0 ) ! Sparn: |1 vl Copy... t agnitude: |2EI Iefit2
Load Cases =5 Live
Type: I»’-‘«rea Lad vl
Cancel H
i ) Span=0.7H
Label: [SELF Type: |DEAD -l
Case Copy... | Add | b odify | Delete | Cancel Help
Sefweicht | sdd | Madiy Delete |
Span Mo | Type | Wa | La | Wh | Lb |
o [ Type | 1 Area Load 20 ] 5 -
SELF DEAD 2 Area Load 20
Dead DEAD 3 Area Load 20
Live LIVE 4 Area Load 20
Show DEAD 5 Area Load 20
‘wind LATERAL
EQ LATERAL
ok | cancel Hel
anee £ ak I Cancel Help
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Graphical Output

Structure Point
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Loads

Internal Forces
Moment CapacityiE
Shear Capacity
Deflections

Reinforcemet
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“Tslab

| Output

ICa

Graph

mmwm
oags

=
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...........
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Loads

Internal Forces

Moment Capacity

________

Shear Capacity

_______

Deflections

_______________

Reinforcemet

Moment Capacity Diagrams
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Graphical Output -Tslab

Loads

Internal Forces w\u \U V\u *\u
e T T

Moment Capacitys

Shear Capacity

Deflections

Reinforcemet

EEEEEE

| Shear Capacity Diagrams
Structure|Point
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Graphical Output -Tslab

Loads

Internal Forces
Moment Capacity

Shear Capacity

Deflections

Reinforcemet

I O I I S I O

EEEEEE

| Deflection Diagram
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Text OUpUt Sm

| t Ech ﬁ —
p Close Select Al Copy Frint... [2] Design Results ;I B51 lines
T [1] Input Echo
e S I n e S u S Deflections [2] Design Results -
[ [3] Colurnn Asial Forces and Moments
Section properties [4] Intemal Forces - Load Cases
C 0 I u m n I O rCeS __________________ [5] Intemal Forces - Load Combinatiors
Units: Ig, Icr, Ie (in~4), Mcr, Mmax (k £] Intemal Forces - Envelopes Load Level
Te, avg, Dead Dead+Live
I nternal Forces Span Dead Dead+Live Zone [8] Required Reinforcemert Ie Mmazx Ie
1 3333 3333 Right 3333 8345 36.89 -0.52 3333 o L) 3333
. F3 20483 20338 Left 3333 5345 36.89 —-30.61 3333 -66.92 8511
Deflectlons Middle 25335 2825 63.14 27.19 25333 59.43 25335
Right 3333 8547 38.89 —-58.3% 8746 -127.58 8566
£ Z04Z1 20248 Left 53332 B547 36.89 -5z.83 8813 -115.73 8573
Middle 25335 1881 €3.14 18.0¢ 25335 35.48 25385
Right 3333 B547 36.89 —-52.33 8813 -115.73 8573
4 20483 20338 Left 3333 5547 36.89 —-58.35 8746 -127.58 5566
Middle 25335 2825 63.14 27.13 25335 55.43 25335
Right 3333 8345 38.89 —-30.61 3333 -66.92 8511
5 9333 3333 Left 9333 8345 3689 -0.52 3333 -1.14 3333
Maximum Instantanecus Deflections - Direction of Analysis
Units: D (in), Ig {in~4)
Frame Strips
Ddead Dlive Dtotal Strip Ig LDF Ratio Ddead Dlive Dtotal
i -0.001 -0.001 -0.003 Column 20040.5 0.781 0.9%0 -0.001 -0.001 -0.003
Middle 2862 0.219 1.943 -0.002 -0.003 -0.005
F3 0.012 0.014 0.02& Column 20040.5 0.833 0.878 0.010 0.012 0.023
Middle 2862 0.307 2.723 0.032 0.033 0.071
3 0.006 0.007 0.013 Column 20040.5 0.873 0.853 0.005 0.008 0.011
Middle 2Zagz 0.327 2.903 0_017 0.0z0 0.037
4 0.01z2 0.014 0.02& Column 20040.5 0.8%2 0.878 0.010 0.01z o.o0z3
Middle 2862 0.307 2.723 0.032 0.038 0.071
E) -0.001 -0.001 -0.003 Column 20040.5 0.781 0.5%0 -0.001 -0.001 —-0.003
Middle 2862 0.213 1.3543 -0.002 -0.003 —-0.005
Maximum Long-term Deflections — Direction of Analysis
Time dependant factor for sustained locads = Z.000
Units: D (in)
Column Strip Middle Strip
Span Dsust Lambda Dcs Des+lu Dcs+l Dtotal Dsust Lambda Dcs Dcos+lu Dcs+l Dtotal
1 -0.001 Z.000 -0.00Z -0.004 -0.004 -0.005 -0.00Z2 2Z.000 -0.005 -0.007 =-0.007 -0.010
3 0.010 Z.000 0.0z1 o.o033 0.032 0.044 0.032 z.000 0.0&5 0.103 0.102 0.128
2 0.008 2.000 0.010 0.01¢ 0.016 0.021 0.017 2.000 0.034 0.054 0.054 0.071
4 0.010 2.000 0.021 0.033 0.033 0.044 0.032 Z2.000 0.065 0.103 0.103 0.13¢
) -0.001 2.000 -0.002 -0.004 -0.004 -0.005 —-0.002 2.000 -0.005 -0.007 -0.007 -0.0l0
Maverial Takeoff
Reinforcement in the Direction of Analysis
-

Structure Point
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eam

Structure Point

CONCRETE SOFTWARE SOLUTIONS

Analysis, design, and investigation of R/C
beams and one-way slab systems

@) spBeam - Example 1 - PCA Notes on ACI 318-08 Example 8-2.5lb [E=RR A
File Input Sobve View Options Window Help

DEWRI BR Bea 7 %naf~ DROGF HERIEL-S QRS
@ C\Program Files\StructurePoi ples\Manual\Example 1 - PCA Notes on ACI 318-08 Example8... [ = || & |[ 52 | | @ C:\Program Files\StructurePoint\spSlab\Exsmples\Manual\Example 1 - PCA Notes on ACI 318-08 Bample8... [ = || & |[ 52 |
W00 58 : " i
0.96 |
. 6.79 !
o I
E
..
E
@ | ELE)
| | -21.5/
200 i
1200
100,54 azef . i
= ‘L,ﬁgﬁ 2.7 LEGEND:
£ 195 4 a4 — Envelope {Redist )
x H | |
a I T I
: E ) | R )
z =0 i I | I
1200 : I

@ C:\Program Files\StructurePoint\spSlab ples\Manual\Example 1 - PCA Notes on AC1318-08 Eemple8.. [ = |[ = || 5= |

120.0 400
| | 4
} m T
; o
= £ 4
= =
. | i ]
S | I s ]
3 T 1 2
e ‘ A :
N i t
= 7 I I I
4 ] b LEGEND 4 LEGEND
| | — Envelope Curve i — Envelope Curve
7 i | — Capscity Curve — Capacity Curve
i i \ { — - Support Centarline A — - Support Canterline
1 | \ — Face of Support 4 — Face of Suppert
| i —- Critical Section
1200 400

Ready |Shear Capacity x = 17,660 ft [Vu =61 kip |aC1318-08
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Options sfBeam

-

- -, - . .
General Information u General Information u

General Information |5pan Control | Solve Options | General Information | Span Control  Solve Options

— Labels

— Design Options
Project: |5p5|ab,-"spEeam Manual, Bxample 1 Live load pattem ratio: I'IDD i
Frame: |F‘D“u. Motes on ACI 313-08, Bxample 8-2 [~ Compression Reinforcement [~ Effective flange width
[~ Decremental Reinf. Design [ Rigid beam-column joint
Engineer: IStn.lctureF‘cirrt v Moment Redistibution
; I~ Torsion Analysis and Design
~ Options ~ Run mode Tarsion type Stirups in flanges
Design code: AC1 31808 - ¥ Design & Equilibrium % Mo
o " Corpatibility i Yes
Reirforcement : IASTM AB1E vl " Investigation
— Deflection calculation options
e ~ Floor System ———— — Sections to use in deflection calculations are
G ched * Hfecti chked
Mo. of Supports: |4 ross funcra ) e e )
— In negative moment regions, to calculate Ig and Mcr use
[T Left cantilever [ Right cantilever ' One-Way/Beam {* Rectangular Section ™ T-Section
¥ Calculate long4erm deflections
~ Cther Duration of load Sustained part of live load
[™ Distance location as ratio of span Iﬁﬂ i Iq] 5

oK I Cancel Help OK I Cancel

Help

Structure Point
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Moment Redistribution sggeam

For ACI 318-08, 05,

s
and 02 : T —

4 Units: Width (£ft), Mmax (k-£t), Hmax (£t), &s (in~2), S5p (in)
8 - 0' if ‘t < 0-0075 or B Span Zone Width Mmax Hmax AsPrime AsMin RsMax SpReg AsReq Bars
100&:‘ if 8‘ 2 o'u u : 5 N N 1 Left z.oe 0.00 0.887 0.000 0.000 1.058 5.752 0.000 3-§5 *5
7 Middle 2.08 3.70 15.400 0.000 0.054 1.058 5.732 0.071 3-§5 *3 *5
! T Right Z_08 33.18 23333 0_00a0 0.185 1.05& 59.792 0_70& 3-5
i A 7
i as A : \ 2 Left Z_08 33.18 0_&887 0_00a0 0.185 1.05& 59.792 0_70& 3-5
AN ‘ Middle 2.08 3.70 §.8€00 0.000 0.054 1.058 5.732 0.071 3-§5 *3 *5
4 : - / Right Z_08 (s [i] 23333 0_00a0 0_000 1.05& 59.792 0_000 3-§5 *5
- NOTES:
For A‘ I 3 18_99 i %3 - Design governed by minimum reinforcement.
’: *5 - Number of bars governed by maximum allowable spacing.
it
e

0, if (o —p") > 0.5p,
"zo(h;.ﬁ), if(o-p') <050, O

Redistribution Factors

i

4 Units: Org.Mu (k-£t)
- Calculated _ User_ _Bpplied
g Supp  Side Org.Mu Iter. EpsilonT Factor[%]  Limit[%]  Factorl[%]
For CSA A23 3 ' i \ 1 Right 0.00 0 0.00000 0.00 0.00 0.00
. ] ,- ' . z  Left 33.18 5 0.00938 g.398 10.00 9.38
. TR HERY 2z Right 33.18 5 0.00932 338 10.00 598
i / ' / 3 Left 0.00 0 0.00000 0.00 0.00 0.00

Top Reinforcement

c -
§m 30_5UE

: Width (£t), Mmax (k-£ft), HEmax (ft), &s (in~Z), Sp (in)

T Span Zone Width Mmax Emax AsPrime RAsMin RAsMax SpReg AsReq Bars
“ 1 Left 2._08 a_aa 0_&87 0_000 0._oo00 1._05& §_792 0_0aa 3-§5 *5
Middle 2.08 2.01 15.400 0.000 o.082 1.058 §.7%z2 0.038 3-§5 %3 *5
Right 2.08 25.48 23.333 0.000 0.135 1.058 3.732 0.8ls 3-§5 *5
Z Left z2.08 25.4¢ 0.887 0.000 0.135 1.05¢& 9.732 0.g18 3-§5 5
Middle z.08 z.01 8.800 0.000 o.08z 1.058& 5.79z2 0.038 3-§5 *3 %5
Right 2.08 0.00 23.333 0.000 0.000 1.058 3.732 0.000 3-§5 *5
NOTES:

*3 - Design governed by minimum reinforcement.
*5 - Number of bars governed by maximum allowable spacing.
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Shear and Torsion -fBeam

@ spBeam - [CA\Program Files\StructurePaint\spSlab\Examples\Additional Beams and One-way Slabs\Torsion\Torsion Example 3.5lb - Shear and Tarsion Capacity View] = | |
@ File Input Solve View Options Window Help [-[=]x]
DNEEH RS B2 Blotalzr Aue¢ = D000 3HEBERDEESE® Q8 ¢t

Beam Shear and Torsion Capacity : Stirup Intensity - in"2/in

LEGEND:
Demand - {Av+2AtYs
------- Demand - Ats

— — Demand - Avis

— - — Demand-Al
———— Frovided - (Av+2AtYs
= — - — Provided - Al

0 — - — Support Centerline
Face of Support

— -~ — - Critical Section

Beam Shear and Torsion Cepacity : Longitudinal Ber Ares - in"2
Ready |Shear Capacity [x = 23657 ft |Al=0.853in"2 [ac1318-08
Structure|Point
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‘Tmat

&) spMats - C:\Development\BANG.MAG

File Define Assign Solve View Options Help
R R RRRRBRRSS=SSSESSSSEEESS>S S SBEZEEESS
s'mats

F Project

F Define

I Assign

T Solve

[=)- View Options
I Options

i Preferences...

For Help, press F1. For hiding/showing the menu, press Ctrl+F12

[ T num[
Structure Point
CONCRETE SOFTWARE SOLUTIONS
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Meshing -Tmat

@spMals—c:\programﬁlEs\struclurEpDint\spmats\examples\examplelma?, (Modified) |_|:| P |
File Define Assign  Solve View Options Help

s'mats

F Project

T Define

F' Assign
' Solve Description...
Set Up...
Generate...
Reset...
Preferences
X Grid

¥ Grid

T Options

B Grid Setup

Grid Direction
’7 ¥ Direction ¥ Direction

r~ Edit Gridlirn

Coordinate [ft] 0

| Coordingte | =
0.000 ft
20001t
4000t
E.O00ft
2.000f
10.000 ft
12.000 ft
74.000 f
16.000 ft

100N B

0K |

DoubleClick for Setup

| Resen | i Zoemus] | Pai | | Noma view [ =5286,v =291 |
For Help, press FL. For hiding/showing the menu, press Ctrl+F12 Modified NUM

Structure Point

CONCRETE SOFTWARE SOLUTIONS 43



Define Properties

Structure Point

CONCRETE SOFTWARE SOLUTIONS

' o
es
1
Label Subgrade modulus [kef] Allowable pres. (ksf]
0
3 Sail [50 E

Label | Subgrade Modulus - ks | Allowable Pressure -
Saill 50.0000 .00
Sail2 75.0000 2.00

EI Reinforcement
. Sheell
EI Design Parameters

File Define Assign Selve

sfmats

View Options Help

H-Dir *-Dir

Bottom Cover I 325 I 35 in

De
Assig
Design Parameters
0
Label Min. Reinf. Ratio [% of Ag)
ptio
|Dc_1 |0.wa Top Cmr| 325 | 35 i
Label | R atio | Top Cover % | Top Cover Y | Battom Cowver = | Battorn Cawver ' |
DC_1 018, 3.2500 35000 3.2500 3.5000

Thickness
Thickl
Lo Thick2

Seill

H Soil2

EI Concrete

i Concl

einforcement

. Steell

esign Parameters

: i.DCA

E| Column Dimensions
L.Col

B

B
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Restraints

Structure Point
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_File Define Assign  Solve View Options Help

sTmats

F Project
I Define
I Assign

I Solve

Label
T Options

Spring Constant (kI

IPiIe 1

|77s.1 77

Label I Dim a

I Dim b I Dirn o I Dirn d

File 1 20.0000

For Help, press F1. For hiding/showing the menu, press Cirl+F12

0.0000 0.0000 0.0000

| Lenath | Spring Ennstantl Add
15.0000 FECARAL) -

| P————

Add/Edit Pile

'?

Label IPiIe 1

Pile Type

Round =

d

—

@

Pile Dimensions

Diameter d [in]

—

Length [f)

®

Pile M aterial

Mod. Elasticity [ksi)

Concisle  v| | 3156 [5ai ~|

Select Sail

0K Cancel |

MNodal Springs

|Modified

[ nom|
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Defining Loads

‘Imat

Project
Define
Assign
Solve

Options

Project
Define
Assign
Solve

Options

Structure Point

CONCRETE SOFTWARE SOLUTIONS

loads = Concentrated

Pz [kipz]

bl (k)

by [ke-ft] Load Caze

I-SD

ID

o o =l

F'zI

Mxl

Myl Caze

Casze & Case B

CazeC

-50.0000
-47.0000
-34.0000

00000 00000 A
00000 00000 A Add

0.0000 0.0000 A

Level

Save Results W IService 'l

Caze D CaseE

CaseF

I I

|D

|u

ID Add

af 8l

D

E|

F | Level

1.00  1.00
100 1.00
1.00 000

oo 000
oo 000
oo 000

0.00 Service
0.00  Service
0.00 Service

—
i

[=]- Concentrated
- FD1
- PD3

L PL3
W2
P4
- qurface

=1 Service
-

-- Ultimate
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t

Tma

ign

ASS

lab with opening.ma7, (Modified)

1\

turepoint\spmats
View Options Help

Define  Assign  Solve

File

S[fn?ts

' Project
F' Define

einforcement

[l Design Parameters

Column Dimensions

12,0000 in

Value

T Solve

23.00,7 =447 | Rt

e |z 5o pan | | Noma Ven [

For Help, press FL. For hiding/showing the menu, press Cirl+F12

[ nom[

Medified

Structure Point
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Solution

F Project
T Define
T Assign
T Solve

T Options

Structure Point

CONCRETE SOFTWARE SOLUTIONS

Solver

Fd aximum number of iterations
fasimum allowed displacement [in]
timimum contact area [7%)

Mat uplitt occurs for pozitive nodal
displacement exceeding [in]
Compute required reinforcement based on & Maximum moment within an element

" Average moment within an element

Project
Define

i1 View Results

Solve

REPOILS
Print to
’76‘ Printer " Flle | ] ‘
~Input Echo
W TilePage [ Nodes W Definiions ¥ Elements
Hod Eleren
i Fom _ To Fam _ Ta
Mo |0 0 Moo Jo
i~ Combinatiar
’VF Element Hodal Moments
ir‘_ F"‘ v [
¥ Foice Vector .
DT v Spnngﬂ‘Pllﬁl%sp & Reaction
¥ Punching Shear ¥ Element Disp' Pressure

~ Envelops
¥ Modal Displacements ¥ Element Bot toment
¥ Spring/Pile Disp & Reaction ¥ Design Moment & Steel-Top
¥ Element Disp & Pressure [V Design Mament & Steel Bat

¥ Elemnent Tap Morment
Print Check All Clear Al

— Data range

Options

" Display all results & Qrly from te 100 | Update |

nvelope - Design Moment & Steel - Bot

ELEMENT BOTTOM DESIGH MOMENT AND REINFORCEMENT:

Elem Hode Ld Comb. HMax. M{ux) As{xx)

8.518m
8.518m
8.518m
8.518m
8.518m
8.518m

Units --> Homent (kip-ft/ft), As (in"2/ft)
Flags —-» [m] MHinimum controls. [%] Exceeds maximum. [*] Cannot...

Hode Ld Comb. Max. H{uyj)...
-35.39...

-41.89...

-21.81...

-16.88...

-12.33...

-0.84._ ..

-B.61...

velope

Modal Displacements
SpringPile Disp & Reaction
Element Disp & Pressure
Element Top Mament
Element Bot Marmenk

Design Moment & Steel - Top
Design Moment & Steel - Bot
Solver Messages

[=I- Service

v Farce Yectar

Displacement. Yeckor
SpringPile Disp & Reaction
Element Disp & Pressure

[+]- Punching Shear

[=I- Ulkimake:

Force Yectar

Displacement Yector
Element Modal Moments
Punching Shear
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Contours Tfmats

Mxy

LEEEL R

Structure Point
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sTwall

Structure Point

CONCRETE SOFTWARE SOLUTIONS

—
sfwall

Project

Denns | View Contours

Assign

(Ele] Define Assign Solve View Options Help

Results

Options
0,034

0.023

0.013

0.003

-0.007

-0.017

-0.028

-0.038

z

=0.058

5

[=I- Envelope
[=- Displacements

EI Plate flexure reinf,
[T

[+- Dz

=1+ Ultimate combinations
=) e

Modified [ [Num[ 4
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Define

Project
Define
Assign
Results

Options

Project
Define
Assign
Results

Options

Structure Point
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Stiffener Section
Label:

Ibeam

— Section [in] — Flange (in]

Type: IHectangular vl Projection: |At the middle

I[-éiitggftplane]: ISD— it ID— ID
Thickness: ID— ID—

=l 6! i
width I _ 7 I T
[in plane]: B Left Right

L7 R
[

Label | Type | Projection | width/Dia | Height | Flange w-L | Flange T-L | Flanc

beam Rectangular At the middle 24.00 30,00 0.00

0.0 Add

Plate Thickness

Stiffener Seckion

Flate Cracking Coefficient
Stiffener Cracking Coeff.

Flate Design Criteria

- Stiffener Design Criteria

Plate Cracking Coefficients
Label: Ir plane: Out of plane:
|24wall |D.35 |0.35

Label I I pIaneI Out of pl... I

2dwall 0.350 0.350
Biall 1.000 1.000

Plate Thickness

Stiffener Seckion

Flate Cracking Coefficient
Stiffener Cracking Coeff.

Flate Design Criteria
Siffener Design Criceria
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AssIgn

@ spWall - C:\Program Files\StructurePoint\spWall\Examples\Additional\Load Bearing Wall with Stiffeners.wa3

=5

File Define Assign Solve View Options Help

Project
Define
Assign
Results

Options

H- Plate Thickness

|- Plate Cracking Coefficient
Plate Concrete

- Plate Reinforcement
Plate Design Criteria

- Stiffener Section

- Stiffener Cracking Coeff,

- Stiffener Concrete

- Concrete

Stiffener Reinforcement

- Stiffener Design Criteria

LR o 60U i Foma Ve | K-51v=7

For Help, press F1. For hiding/showing the menu, press Ctrl+F12

Structure Point
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i

Label Concrete
fo- Co.. 40000 ksi
w - Unit ... 150.0000 pcf
Ec - You.. 3834.2500 ksi
v - Poiss.. 01500

[ T

52



Solution

Structure Point

CONCRETE SOFTWARE SOLUTIONS

Ass iew Options _Help

Project
Define
Assign

Results
G Diagram Scale: (10 ¥ ShowValues ¥ Minax Only Update

ate combinations
B Nx
1.2D+0.5L
- 12D+1.6L+0.8W

5.73

~1.20+0.5L+1.6W
- 08D+16W

Max. Value: 5728 kips
Min. Value: -63.402 kips

For Help, press FL. For hiding/showing the menu, press Ctri+F12

Modified [ Num[

53



-
Iframe

General purpose structural analysis of 2-D
| 3-D structures subject to static loads

Lo | |t

tructural Analysis Example 19

ine Process Analyze Show Options Help

Structure Point
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-
Iframe

Creating the Model

5P spFrame  C:Program Files\StructurcPoint\spFrame v2.00 Alpha 1\Examples\UNTITLED. FRM

File Access Defire  Process Edib  Assign 8nalyze Show  Optons  Help

"
AN
.

.
1

F t

Members

Start, J1

End, J2

F o |
Al A -~
) |B ] Delete |
[~ Tension Element §| C E‘
D L
[ Show Tag kadify
3 _ Modiy_|
w w
Generate. . | adplc _J Search |
|_abel Joint 1 Joint 2 T enzion Tao

ok,

Cancel

Ready

Angle ¥ = 345 fngle ¥z =25

Structure Point

CONCRETE SOFTWARE SOLUTIONS

55




-
Iframe

Applying the Forces

Member Loads

Label
~ Type
" Puaint Load

& Distributed Load

Intenzity M) |-5 kM
Distance fram J1/Length IEI
Load Length/Length I'I

™ Moment Load Orientation - Direction
 Left Triangle * Local (ol

" Right Triangle " Global oy Delete |
 Temperature " Projection oz Madify |
Label 0-0-T Parl Par2 Par3
Tria_1 LR 10 n 075
P L3P 12 ] .
F2 Li=-P 20 1]

Ok Cancel

Structure Point
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Known Displacements

Load caze

D

Dy |1

1171

Settlement

Juaink Ligt

Joint Loads

0k

; Joint List
Load case Wind -
[win [ Add
B
Fe 10 KN My 0 KMNm ¢ =
o B Delete I
Fy |D kM My |D kM- |E
F ~| -
P2 [0 KN Mz |0 kN-m Modify |
I Joint Fx Fu Fz bl w hu Mz

Cancel
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Iframe

Structure Point
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Viewing Results

File: Access

Define. Process Edit

]
1 1§
1 1 Envelopes -
Member List Options
g TG 1
10
1 Shear Out-of-plane, Fz
+ | [Moment Dut-of-plane, My
12 -]
Torsion, b 1 1
; Max 822 kN-m Length =10.00 m
|
I L
| Pt
| e
i A
| =
I
|
i o=
I
L v
b
Min -710 L 18
1
g
A
i
¥
Ready lAngle XY =345 |Angle YZ =25
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Call: +1-847-966-4357
Email: info@StructurePoint.org
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