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Insulating concrete forrar insulated concrete fordfCF) is a system oformwork for reinforced concretasually

made with a rigidthermal insulatiorthat stays in place as a permanent interior and exterior substrate for walls,
floors, and roofs. The forms are interlocking modular units that arestdcked (wihoutmortar) and filled

with concrete. The units lock together somewhat likgobricks and create a form for the structural walls or floors

of a building. ICF construction has become commonplace for both low rise commercial and high performance
residenial construction as more stringent energy efficiency and natural disaster rdsisi@ing codesare adopted.

ICFs may be used with frost protected shallow foundations (FA®Ig.case study foceson the design ofCF

walls using the engineering

software programspWall The 3*0.
ICF wall under study isa wall in -
a typical fourstory apartment 4.00"
building. The building consists of T
92 apartments, 60 ormedroom
apartment and 32 twbedroom 8.00'
apartments The concrete floor
assembly carried by the wal ro0 |
consists of 20 T
and 8 0 prestre
, 8.00'
concrete slab. The following 45.00"
figure and design datection and
will serve as input for detailed 2.00'
design.
8.00’
00 |
8.00'
r o i
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Figureli ICF Wall Elevation



http://www.spwall.org/
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sfwall

Code

Building Code Requirements for Structural Concrete (ACF34)8and Commentary (ACI 318R4)

Reference

spWall Engineering Software Program Manual v5$tucturePoint LLG.2016

Design Data
Wall Material Properties
f.6 = 4,000psi
fy = 60,000psi

Wall Dimensions
Width = 251t
Height =451t
Opening Size= 8 ft x 7 ft
Thickness = 6 in.

Wall Loads
PoL fior = 1250 Ib/ft
PoL roof = 450 Ib/ft
PLL floor = 600 Ib/ft
PLL roof = 200 Ib/ft
Wing = 30 psf
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1. ICF Wall Analysis and Desigri spwWall Software

spWallis a program for the analysis and design of reinforced concrete shear wallg, Wittlls, precast walls
and Insulated Concrete Form (ICF) walls. It uses a graphical interface that enables the user to easily generate
complex wall models. Graphical usetérface is provided for:

1 Wall geometry (including any number of openings and stiffeners)
1 Material properties including cracking coefficients

1 Wall loads (point, line, and area),
Al

Support conditions (including translational and rotational spring supports)

spWall uses the Finite Element Metd for the structural modelingnalysis and desigrof slender and nen

slender reinforced concrete walls subject to static loading conditions. The wall is idealized as a mesh of
redangular plate elements and straight line stiffener elements. Walls of irregular geometry are idealized to
conform to geometry with rectangular boundaries. Plate and stiffener properties can vary from one element to

another but are assumed by the prograumet uniform within each element.

Six degrees of freedom exist at each node: three translations and three rotations relating to the three Cartesian
axes. An external load can exist in the direction of each of the degrees of freedom. Sufficient number of nodal
degrees of freedom should testrained in order to achieve stability of the model. The program assembles the

global stiffness matrix and load vectors for the finite element model. Then, it solves the equilibrium equations

to obtain deflections and rotations at each node. Finallyprbgram calculates the internal forces and internal
moments in each element. At the userds option, the pi
program takes into account the effect ofpilane forceson the outof-plane deflectiorwith any number of

openings and stiffeners.

In spWall, the equired flexural reinforcement is computed based on the selected design standard (ACI 318
is used in thisase study and the user can specify one or twgels of wall reinforcement. In stiffeners and
boundary elementspWall calculates the required shear and torsion steel reinforceWaiitconcrete strength
(in-plane and oubf-plane) is calculated for the appliecatts and compared with the code permissible shear

capacity.

For illustration and comparison purposes, the following figures provide a sample of the input modules and

results obtained from ap\Wallmodel created fohe ICF wall in this case study.



http://www.spwall.net/
http://www.spwall.net/
http://www.spwall.net/
http://www.spwall.net/
http://www.spwall.net/
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2. Wall Model Input

Project
Define

Assign

oint Load

Uniform Line Loads

niform Area Load
Label Load Case inear Area Load

— IDL_HODf ICaseA j' niferm Line Load
e [ —
Eccentricity [in] | Wx Wy Wiz
[o 0 [0 [o

Solve

Label | Case | WKI \N'yl WZI E:l
DL_Roof 0.000 -0.450 0.000 0.000
DL_Floor 0.000 -1.250 0.000 0.000
LL_Riocf 0.000 -0.200 0.000 0.000
LL_Floor 0.000 0600 0.000 0.000
‘wind_Daoors 0.000 0.000 0.100 0.000

Project
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Assign 7 — Poi
ik Uniform Area Loads Point Load
i Uniform Area Load

Solve
Label Load Case i Linear Area Load

Options fwind [Caed =] .. Uniform Line Load

r~ Forces (psf]
aly R

ID [

[Case | A iy | wiz |
D 0.000 0.000 30.000

Figure3 i Defining Wall Loads
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Figure4i Assigning Loads

















































