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This article presents and describes a dataset for the bills
of materials for the buildings constructed with mass tim-
ber (MT), structural steel (SS), and reinforced concrete (RC),
which are generated using Athena’s Impact Estimator for
Buildings (IE4B) software to conduct a whole building life-
cycle assessment (WBLCA). These data are associated with
the research article Environmental Impact Assessment of
Mass Timber, Structural Steel, and Reinforced Concrete Build-
ings Based on the 2021 International Building Code Provi-
sions [1]. This dataset was utilized to estimate their envi-
ronmental impacts but can be used to estimate the costs of
buildings constructed with MT, SS, and RC building materi-
als. These data could be replicated using the same layout,
system boundaries, reference study period (RSP), and build-
ing assemblies’ information as used in the published work
[1]. This dataset is related to conceptual design of a build-
ing with 11 apartment units per floor. However, a detailed
design that includes the analysis of interior architectural fin-
ishes such as internal partitions within the units, kitchen and
washroom fixtures, internal doors, flooring, and so on, could
be developed and analyzed to obtain a more comprehensive
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estimates of life cycle assessment. This dataset was originally

developed to compare the environmental impacts of struc-

tural materials selection for three common framing typolo-
gies.

Published by Elsevier Inc.

This is an open access article under the CC BY-NC license

(http://creativecommons.org/licenses/by-nc/4.0/)

Specifications Table

Subject Engineering

Specific subject area Civil and Structural Engineering

Data format Raw, Analyzed

Type of data Excel file/Table

Data collection Bills of material generated using Athena’s Impact Estimator for Buildings (IE4B)
Data source location Bills of material data were generated using Athena’s IE4B for the United States

with different construction materials (i.e., mass timber (MT), structural steel
(SS), and reinforced concrete (RC).

Data accessibility Repository name: A Bills of Materials Dataset for Buildings Made of Mass
Timber, Structural Steel, and Reinforced Concrete Using the 2021 International
Building Code Provisions
Mendeley data repository (https://data.mendeley.com/datasets/pgjvbwznk5/1)
Data identification number: 10.17632/pgjvbwznk5.1
Direct URL to data: https://data.mendeley.com/datasets/pgjvbwznk5/1

Related research article V. Kumar, M. Lo Ricco, R.D. Bergman, P. Nepal, N.C. Poudyal, Environmental
impact assessment of mass timber, structural steel, and reinforced concrete
buildings based on the 2021 international building code provisions, Build
Environ (2024) 111,195. https://doi.org/10.1016/j.buildenv.2024.111195 [1]

1. Value of the Data

 This dataset provides bills of material for buildings made of mass timber, structural steel,
and reinforced concrete in the United States. The materials are designed per the prescriptive
provisions of the 2021 and 2024 International Building Code (ICC-IBC 2021) [2,3].

 This data can be useful to architects and environmentalists working in the construction in-
dustry in assessing the environmental impacts of buildings at the design and construction
phases.

« Dataset is also useful in estimating the life cycle cost of buildings. Architects can use cost
data and cost estimating techniques presented in this article in budgetary and feasibility de-
terminations.

2. Background

The built environment is a substantial contributor to global human-made greenhouse gas
(GHG) emissions, representing approximately 37 % annually, with building operational energy
contributing 27 % and embodied carbon emissions contributing 10 % [4]. The adoption of greener
construction materials is pivotal for curbing net carbon emissions of the built environment
throughout a building’s life cycle. As technologies to reduce operational energy continue to ad-
vance, focus on curbing embodied energy with greener construction materials will take on even
greater urgency.

In recent years, mass timber (MT), characterized by engineered wood products like cross-
laminated timber (CLT) and glued laminated timber (glulam), has gained international acclaim
as a sustainable construction material [5], offering a viable alternative to traditional materials
in tall buildings [6]. The International Code Council’s (ICC) approval of proposals to integrate
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tall wood buildings into the 2021 International Building Code (IBC) underscores the industry’s
shift towards sustainability [7]. The 2021 IBC introduces three new construction types: IVA-18
stories, IVB-12 stories, and IVC-8 stories, facilitating construction of MT materials with specific
provisions for fire risk mitigation [7]. This regulatory adoption standardizes the secure construc-
tion of tall wood buildings in the United States, a sizable construction market that has bolstered
the global growth of MT construction via technological innovation [8], large-scale testing [9,10],
and manufacturing standards [11].

This article describes the dataset used by Kumar et al. [1] in estimating the life cycle environ-
mental impacts of multistory residential occupancy buildings (R2) constructed with MT, SS, and
RC in accordance with the 2021 IBC provisions for tall wood buildings, encompassing nine build-
ings across the IVA-18 stories, IVB-12 stories, and IVC-8 stories categories. Their whole building
life-cycle assessment (WBLCA) used a cradle-to-grave (A-C) system boundary while including
module D but excluding use (B1), repair (B3), refurbishment (B5), operating energy (B6), and
water (B7) modules under the use stage, which was conducted via the Athena Impact Estimator
for Buildings (IE4B) software tool.

This article provides background information on building assemblies as well as a complete
dataset including the generated bills of materials for buildings designed with MT, SS, and RC
based on the 2021 International Building Code Provisions.

3. Data Description

This dataset compiles bills of materials for buildings designed to be constructed of mass tim-
ber (MT), structural steel (SS), and reinforced concrete (RC). These buildings are classified as
IVA-18-story, IVB-12-story, and IVC-8-story and are designed in compliance with the 2021 IBC
(ICC 2020) [2,7]. The Athena IE4B software was used to generate the bills of materials to assess
the life-cycle environmental impacts of these buildings for the reference study period (RSP) of 75
years. Additionally, bills of material for the RSP of 60 years were generated for sensitivity anal-
ysis of their life-cycle environmental impacts. Due to one of several changes in the fire rating
in the recently updated International Building Code (ICC 2023) [3,12-15], an additional dataset
for the buildings in the category IVB-12-story was created to perform sensitivity analysis with
respect to 2021 IBC fire rating guidelines.

4. Experimental Design, Materials, and Methods

The bills of material presented in this article could be replicated using the same system
boundary, functional units, assemblies’ information, reference study period (RSP), and the lay-
out (Fig. 1) of the designed buildings. The details of the layout, assemblies, system boundary,
and RSP information are described in detail in the following text.

4.1. Building design

4.1.1. Layout

The general apartment building architectural layout used in this assessment is based on the
Timber Tower research project [16]. The dimensions and fire ratings of the hypothetical buildings
were specifically redesigned to optimize the floor area within the categories of 2021 IBC for R-2
residential occupancies (IV-A-18-stories, [V-B-12-stories, and IV-C-8-stories) [2,7]. Detailed infor-
mation on these modifications is provided in Tables 1 and 2. For example, a Type IV-A building
has dimensions of 3719 m x 25.60 m (122 ftx84 ft) and a floor area of 17,137.27 m? (184,464
ft2). We have used capital letters for gridlines and small letters for dimensions in Fig. 1. So, A, B,
C, D, E F and G are gridlines, and a, b, ¢, d, e, and f indicate the dimension between gridlines in
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Fig. 1. Building layout design [16] for comparative whole building environmental impact assessment of (a) mass timber

(MT), (b) structural steel (SS), and reinforced concrete (RC) buildings.

Table 1
Building characteristics for the comparative whole building environmental impact assessment of R-2 residential occu-
pancy buildings considered in this study.

MT buildings category  Stories Building height Total Floor area Dimensions

as per 2021 IBC m (ft) m? (ft2) m x m (ft x ft)

V-C 8 25.6 (84) 77171 (76,608) 34.75x25.6 (114x84)

IV-B 12 38.4 (126) 11,424.8 (122,976) 37.19%25.6 (122x84)

IV-A 18 57.6 (189) 17,137.3 (184,464) 37.19x25.6 (122x84)
Table 2

Horizontal layout dimensions in m(ft) for the mass timber (MT), steel structure (SS), and reinforced concrete (RC) are
shown in Fig. 1.

MT (Fig. 1a)
Stories a b c d e f 1
8 8.23(27) 4.57(15) 4.57(15) 4.57(15) 4.57(15) 8.23(27) 2.44(8)
12 8.84(29) 4.87(16) 4.87(16) 4.87(16) 4.87(16) 8.84(29) 3.65(12)
18 8.84(29) 4.87(16) 4.87(16) 4.87(16) 4.87(16) 8.84(29) 3.65(12)
SS and RC (Fig. 1b)

a b d f 1
38 8.23(27) 9.1(30) 9.1(30) 8.23(27) 2.44(8)
12 8.84(29) 9.75(32) 9.75(32) 8.84(29) 3.65(12)
18 8.84(29) 9.75(32) 9.75(32) 8.84(29) 3.65(12)

Fig. 1a. In Fig. 1b, we have removed gridlines C and E and dimensions c and e because RC and
SS framing systems can span longer distances, and columns, beams, and foundation pillars along
gridlines C and E were eliminated to ensure functional equivalence. Each floor was designed to
accommodate a total of 11 residential units. The original hypothetical MT buildings (known as
Timber Tower) were initially designed for a generic location in Chicago, Illinois. However, for the
purposes of this study, U.S. national average values for lifecycle inventory data were considered
in the default selection of the Athena’s Impact Estimator for Building (IE4B) software. The lay-
outs of the 8-, 12-, and 18-story structures are depicted in Figs. 1a(MT) and 1b (SS and RC). In
this study, the buildings were also redesigned to meet the prescriptive fire resistance require-
ments outlined in the tall wood building provisions of 2021 and 2024 IBC [3,7]. For instance,
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Table 3
Foundation design for mass timber (MT), reinforced concrete (RC), and structural steel (SS) buildings considered in this
study.

Building System Construction material
MT RC SS
IV-C-8-story Perimeter spread footings Perimeter spread footings Perimeter spread footings
with central mat with central mat with central mat
IV-B-12-story Perimeter spread footings Mat footing Perimeter spread footings
with central mat with central mat
IV-A-18-story Mat footing Mat footing Mat footing

a Type IV-A primary structural frame constructed with MT and requiring a 3-hour fire rating
would necessitate the use of five layers of 5/8” Type X gypsum wallboard.

A total of 9 foundation configurations were developed based on the three structure types
and three variations in height (Table 3). The egress cores central to the architectural layout were
assumed to be supported by a mat foundation. Wherever practical, perimeter columns were sup-
ported by spread footings until allowable soil pressures exceeded 96 kPa (2000 psf) or footings
grew to sizes that practically warranted a mat foundation beneath the entire building footprint.
Notably, MT and SS buildings may utilize spread footing foundations up to 12 stories, whereas
the RC superstructure requires a foundation mat underneath the full building plan when the
number of stories exceeds eight.

The scope of the building systems included in the lifecycle analysis includes the structural
frame, decking or slabs, foundations, and related architectural systems. Building envelope and
demising wall assemblies were included, because each structure floor type had slightly varying
depths. The modest differences in depth, however, accumulate and amount to significant height
that would add to the quantity of exterior wall assembly. In addition, some architectural finish
systems are required for fire protection of the structure, particularly in the case of mass timber.
The plan views of Fig. 1 illustrate the types of walls included in the study. Structural walls that
participate in the lateral system are highlighted in green. Demising walls that primarily function
as fire and sound barriers between units are highlighted in blue, except for the red-highlighted
walls of the right plan view (b), where structural columns along the perimeter were omitted to
reflect the increased span capabilities of steel and concrete structural systems. In general, the
building shell is the scope of the lifecycle analysis, excluding mechanical systems and architec-
tural partitions and finishes within individual units.

The functional equivalence of the various buildings is based on the same plan layout and code
compliance for Type IV construction. The vertical walls forming the stair and elevator core were
varied to match the lateral system with the gravity framing. The mass timber system, therefore,
utilized a core of CLT walls encapsulated by layers of fire-resistant gypsum. The steel system
utilized a core of steel stud infill walls similarly encapsulated by gypsum. The concrete system
utilized reinforced concrete walls. As a result, the lateral systems have various stiffnesses and
levels of fire endurance. Reinforced concrete cores typically have the greatest lateral stiffness and
most robust protection from fire, which is why reinforced concrete cores are often paired with
gravity systems of all materials in hybrid construction. The data for concrete systems organizes
the amount of reinforced concrete and rebar used in walls, which is attributed to the vertical
core structure of the lateral system. Similarly, the amount of CLT used in walls is attributed to
the vertical core structure of the lateral system.

4.2. Buildings assemblies
The plan layouts of Fig. 1 define the functional equivalence and scope of building systems

compared in the study. The major difference between MT buildings (Fig. 1a) and buildings con-
structed with SS and RC (Fig. 1b) is the layout of the red-highlighted columns, beams, and
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foundation pillars along gridlines C and E that were eliminated because the RC and SS framing
systems are capable of spanning longer distances. Demising walls along these gridlines, how-
ever, were retained for all structural systems because the division of residential units provides
a logical location for shear walls or lateral bracing components that typically resist lateral wind
or seismically induced forces. The magnitude of earthquake, wind, or snow loading may vary
greatly across geographic regions due to site-specific parameters of soil strength and stiffness,
geological and topographical features, or climate, which typically factor into equations used to
apply design loads. To ensure a consistent comparison of the buildings, a consistent set of as-
sumptions was made. Earthquake design was based on Seismic Design Category B (ASCE/SEI
7-22) [17], and wind loads were estimated using urban Exposure B without higher wind gust
speeds and topographical features that would typically magnify wind pressures in coastal re-
gions (ASCE/SEI 7-22) [17]. A minimum roof live load of 0.96 kPa (20 psf) was assumed due to
snow. As a result, the structural design load combinations were dominated by gravity loads with
modest contributions to load combinations by lateral forces.

The level of detail in the building models, moreover, is generally consistent with early
schematic design, the stage during which life cycle comparisons are most timely in decision
making. Three superstructures of MT, SS (steel and composite concrete deck), and RC (post-
tensioned and reinforced concrete) were modeled for comparison. The MT system comprised
of post-and-beam glulam frame decked with 5-layer CLT panels and topped with 0.0508 m (2
inches) of 20.68 MPa (3000 psi) normal weight concrete that was used as a material substitution
for commonly used gypsum concrete. The steel structural system used standard wide flange sec-
tions to frame columns and beams, composite with 0.0762 m (3 inch) deep fluted metal decking
topped with normal weight concrete of 27.579 MPa (4000 psi) compressive strength to achieve
a 0.1905 m (7-%-in.) total slab depth at each floor level [18]. The concrete superstructure com-
prised of normal weight concrete of 34.473 MPa (5000 psi) compressive strength and a flat slab
modeled with grade 60 mild reinforcement. In cities across North America, post-tensioned flat
slab concrete superstructures are typically used for multiunit residential occupancies, but be-
cause of limited life cycle inventory data on post-tensioning cable from only a few environmen-
tal products declarations [19,20], an average of mild steel reinforcement ratio of 85 kg per cubic
meter (143 pounds of steel per cubic yard) of concrete was inputted into the LCA model. All
floors were subject to a 1.915 kPa (40 psf) live load for residential occupancy plus 0.718 kPa
(15 psf) for partitions. The floor dead load, in contrast, varied among the three structural sys-
tem types and respectively totaled 2.633, 4.452, and 5.649 kPa (55, 93, and 118 psf) for the
MT, SS, and RC floor assemblies when structural and architectural components were estimated.
The decking materials weighed 0.718 kPa (15 psf) for 5-ply CLT of 175 mm (6.875 in.) thickness
used in the MT buildings, 3.591 kPa (75 psf) for a normal-weight concrete and steel composite
system used in the SS buildings, and 4.788 kPa (100 psf) for a normal-weight concrete slab of
205 mm (8 in.) thickness used in the RC buildings. Although architectural finishes were generally
assumed consistent among buildings, MT floors commonly implement a nonstructural concrete
topping and additional gypsum fire encapsulation for IV-A and -B occupancies, which was in-
cluded in total dead load. MT and SS floor dead load further accounted for weight of beams and
girders, in contrast to concrete which typically only needs a post-tensioned flat slab in buildings
of these heights.

The variation in building weight was most pronounced on the foundation design. In the ab-
sence of a site-specific geotechnical report, we assumed an allowable soil-bearing pressure of
13.789 MPa (2000 psf) and soil spring stiffness of 2068.427 MPa (300 kpi) for foundation design.
A total of 9 foundation configurations were developed based on the three structure types and
three variations in height. The egress cores central to the architectural layout were assumed sup-
ported by a mat foundation. Wherever practical, perimeter columns were supported by spread
footings until soil pressures warranted a mat foundation beneath the entire building footprint.
Generally, if spread footings exceeded 6.1 m (20 ft) square in soil contact area, a mat was con-
sidered more economical. Notably, MT and SS buildings can utilize spread footing foundations
up to 12 stories, whereas the RC superstructure required a foundation mat underneath the full
building plan when the number of stories exceeded eight. The volume of normal weight foun-
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dation concrete of 20.68 MPa (3000 psi) compressive strength and grade 60 steel reinforcement
was consequently less for MT, as MT buildings tend to be lighter than SS and RC.

4.2.1. Columns and beams

Columns and beams in the building serve as part of the primary structural frame, with a 3-
hour fire rating for IV-A and a 2-hour fire rating for IV-B and IV-C categories. As a result, the
MT building requires 5 layers of 5/8” Type X gypsum wallboard for fire protection in IV-A areas
and 3 layers for IV-B and IV-C areas. In the MT building layout (Fig. 1a), there are 18 columns
designed for each floor. However, due to the removal of 4 columns from the MT layout, the
RC and SS buildings (Fig. 1b) have 14 columns designed per floor. Steel columns are typically
sprayed with fireproofing coating, cementitious or alternative fiber, and then concealed within
an architectural wrap. Concrete columns that have sufficient cover do not require fireproofing.
Whether the concrete columns are exposed to view or wrapped with finish materials is typically
a matter of architectural preference.

4.3. Calculated and prescriptive fire requirements

4.3.1. Primary structural wall

The primary structural wall, highlighted along gridlines B and F in Fig. 1, has a 3-h fire rat-
ing for IV-A and a 2-h fire rating for IV-B and IV-C. Additionally, the primary structural walls
encompass the core, which is indicated in green of the Fig. 1 layout. For the lateral systems, the
core and stiffening walls varied to match the gravity materials. CLT walls were used in the mass
timber system. Steel stud walls were used in the steel system. Reinforced concrete walls were
used in the concrete system. Additionally, reinforced concrete walls could have been used for all
three types of systems, but hybrid concrete and mass timber or concrete and steel systems were
excluded from comparisons, based on the objective of economizing construction with the use of
similar materials throughout the building superstructure.

4.3.2. Demising/Separation wall

Primary structural walls, as described in the preceding paragraph, also function as demising
walls. Nonstructural demising or separation walls, shown in Fig. 1 along gridlines highlighted in
blue and red, were included in the LCA to account for materials that may contribute significantly
to the embodied energy and emissions of the building. Although nonstructural demising walls
may conceal structural components, such as columns, the primary function is visual, sound, and
fire separation. These walls have an 80-min fire rating for IV-A and IV-B, while IV-C does not re-
quire a fire rating. For mass timber (MT) buildings, 2 layers of 5/8” Type X gypsum wallboard are
needed. Steel buildings require 3 layers of 4" fire-rated gypsum wallboard [17,56], RC buildings
only need ample concrete cover for an 80-minute fire rating. Although typically not necessary
for fire protection, at least one layer of gypsum commonly covers concrete wall surfaces as an
architectural finish. Therefore, this layer has been included in the floor and wall assemblies of
the RC system.

4.3.3. Exterior wall

Regarding the exterior wall, the opaque versus transparent portions were calculated using a
predesign methodology since the LCA model did not include exterior facades. The percentage
of the exterior facade consisting of opaque areas was determined based on the draft design.
Opaque areas that were considered uniform for all building types were those with different wall
assemblies and R-ratings. The R-values for the opaque area in the comparative models were de-
termined from specific wall assemblies and detailed material takeoffs for each building. A typical
transparent assembly of the facade includes glass fenestration with extruded aluminum alloy
frames. The opaque portions of the wall include interior gypsum, insulation such as extruded
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polystyrene (XPS), moisture control barriers, and exterior cladding, namely brick. Although ma-
terials like mass timber or architectural precast panels could have profound effects on the ther-
mal insulation values along the exterior wall, only conventional and lightweight cladding sys-
tems were considered because they are commonly applicable to all building types.

4.3.4. Floors

For floors, MT structures require three layers of 5/8” Type X gypsum wallboard due to the
2-h fire rating for IV-A, IV-B, and IV-C. Steel structures necessitate four layers of 4" fire-rated
gypsum wallboard based on fire resistance calculations [16] RC buildings, on the other hand,
only need a specified minimum concrete cover to achieve the minimum 1 layer of 5/8” Type X
gypsum wallboard for an 80-min fire rating [16].

4.3.5. Roofs
Roofs in IV-A require an 80-min fire rating, while roofs in IV-B and IV-C need a 60-min fire
rating. Thus, MT structures would require 2 layers of 5/8” Type X gypsum wallboard for the roof.

4.4. System boundary and functional units

The system boundary of the WBLCA considered in this study is shown in Fig. 2, which em-
ployed a cradle-to-grave (modules A-C) system boundary. Module D (beyond life) was included
in the assessment, while use (B1), repair (B3), refurbishment (B5), operating energy (B6), and
water usage (B7) modules under the use stage were excluded. This decision aligns with prior
research suggesting that the choice of structural materials has a minimal impact on building
operations but significantly influences embodied carbon and energy [21-24]. Furthermore, the
exclusion of modules B1, B3, and B5 is justified by the limitations of IE4B, which does not fully
support use (B1), repair (B3), and refurbishment (B5) modules [25]. The functional unit adopted
for this analysis was one square meter (m?) of floor area of a multistory building, of residential
occupancy, for 75 years.

i : Whole Building Life Cycle Assessment Stages,
: Production Construction Use End of Life ] Beyond life
| Al A2 A3 A4 AS Bl | B2 | B3 | B4 | BS | B6 | B7 | CI (€2 €3 c4 & D
- 2 = e | @
| g 2 & 2 = L= | |2 2 -l B s
= 2 g @ £ g 3 g 5 |2 g o ‘2 & S a
; = = | g 22 Sl 8| E|2 |2 5[ ¢ % [I| =225
= g = 8§ 2| 8|5 |5 elE & Z ES
1| & | £ | & E | 25 |E| 5| 8| 8| Z(E8is 2| 8| 2 |:| E5%
; 5 s z 5 2% || E|Z|2| 5|27 |5 Sl s8] 258
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Fig. 2. System boundary considered for Whole Building Life Cycle Assessment (WBLCA) in this study (stages highlighted
in blue are considered for the evaluation): adopted from ISO 21930 [26].



V. Kumar, M.L. Ricco and R.D. Bergman et al./Data in Brief 55 (2024) 110641 9

4.5. Reference study period

The Reference Service Period (RSP) is a timeframe used to analyze the environmental im-
pacts of an object, such as a building, over its lifetime. The estimated environmental impacts are
highly sensitive to the chosen RSP because various factors contribute differently to a building’s
environmental impacts over its lifetime, including operational energy and water usage, mainte-
nance, repair, replacement, and refurbishment. Determining the appropriate RSP for buildings is
challenging due to non-technical considerations like occupant behaviors, environmental factors,
climate severity, and maintenance schedules. Different frameworks and methodologies define
different RSPs; for example, LEED suggests an RSP of 60 years [27,28]. The current work follows
guidelines from ASTM E2921-22 [29] and EN15978 [30], setting the RSP at 75 years for compar-
ative analysis purposes [29,30] although 60 years was used as part of the sensitivity analysis.

Limitations

This dataset could be useful for a variety of tasks, such as estimating environmental impacts
and cost estimation for the construction of the buildings. Even though this study has only con-
sidered the conceptual design of these building systems with 11 units per floor for the environ-
mental impacts, a detailed design that includes an internal structural analysis, such as internal
walls within the units, kitchen, washroom utensils, internal doors, etc., could also be designed
and analyzed to provide a clearer picture.
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Appendix A. Sample Data

Table Al



Table A1

Bills of material for building system (IVC-8 Story; MT).

Material Unit Total Quantity Columns & Floors Foundations  Roofs Walls Project Extra Mass Value Mass
Beams Materials Unit
2" Insulated Metal Panel m? 5109.3058 0.0000 0.0000 0.0000 0.0000 5109.3058 0.0000 75.3449 Tonnes
5/8” Fire-Rated Type X Gypsum m? 48,546.5233 0.0000 23,485.4724  0.0000 1957.1227 11,695.0403 11,408.8878 510.2240 Tonnes
Board
6 mil Polyethylene m? 4614.6724 0.0000 0.0000 455.3081 907.3933 3251.9710 0.0000 0.6922 Tonnes
Air Barrier m? 0.9476 0.0000 0.0000 0.0000 0.0000 0.0000 0.9476 0.0001 Tonnes
Aluminum Clad Wood Window kg 15,769.1252 0.0000 0.0000 0.0000 0.0000 15,769.1252  0.0000 15.7691 Tonnes
Frame
Aluminum Extrusion Tonnes 15.1050 0.0000 0.0000 0.0000 0.0000 15.1050 0.0000 15.1050 Tonnes
Ballast (aggregate stone) kg 182,755.0349  0.0000 0.0000 0.0000 182,755.0349  0.0000 0.0000 182.7550 Tonnes
Blown Cellulose m? (25 mm) 934.0919 0.0000 0.0000 0.0000 934.0919 0.0000 0.0000 0.5978 Tonnes
Concrete Benchmark USA 2500 m3 373.6325 0.0000 373.6325 0.0000 0.0000 0.0000 0.0000 855.5919 Tonnes
psi
Concrete Benchmark USA 3000 m? 271.5524 0.0000 0.0000 2715524 0.0000 0.0000 0.0000 622.7700 Tonnes
psi
Cross Laminated Timber m3 2676.3975 0.0000 2086.7367 0.0000 234.3503 355.3105 0.0000 1272.4932 Tonnes
EPDM membrane (black, 60 mil) m? 5238.4217 0.0000 0.0000 0.0000 4717.1105 521.3112 0.0000 9.9530 Tonnes
Extruded Polystyrene m? (25 mm) 5487.5936 0.0000 0.0000 1786.8567 3700.7369 0.0000 0.0000 6.7497 Tonnes
Galvanized Sheet Tonnes 0.3859 0.0000 0.0000 0.0000 0.3859 0.0000 0.0000 0.3859 Tonnes
Glazing Panel Tonnes 72.1305 0.0000 0.0000 0.0000 0.0000 72.1305 0.0000 72.1305 Tonnes
GluLam Sections m? 498.0075 498.0075 0.0000 0.0000 0.0000 0.0000 0.0000 232.7189 Tonnes
Hollow Structural Steel Tonnes 5.2946 0.0000 0.0000 0.0000 0.0000 5.2946 0.0000 5.2946 Tonnes
Joint Compound Tonnes 37.0640 0.0000 23.4389 0.0000 1.9532 11.6719 0.0000 37.0640 Tonnes
MW Batt R20 m? (25 mm) 17,393.7054 0.0000 0.0000 0.0000 0.0000 17,393.7054 0.0000 22.9829 Tonnes
Nails Tonnes 1.0405 0.0000 0.2199 0.0265 0.2016 0.5925 0.0000 1.0405 Tonnes
Paper Tape Tonnes 0.4254 0.0000 0.2690 0.0000 0.0224 0.1340 0.0000 0.4254 Tonnes
Rebar, Rod, Light Sections Tonnes 22.4456 0.0000 0.0000 22.4456 0.0000 0.0000 0.0000 22.4456 Tonnes
Screws Nuts & Bolts Tonnes 1.8393 0.0000 0.7330 0.0000 0.0916 1.0146 0.0000 1.8393 Tonnes
Small Dimension Softwood m? 13.6011 0.0000 0.0000 0.0000 1.9371 11.6640 0.0000 5.7550 Tonnes
Lumber, kiln-dried
Softwood Plywood m? (9 mm) 18.0986 0.0000 0.0000 0.0000 18.0986 0.0000 0.0000 0.0822 Tonnes
Spandrel Panel Tonnes 6.2862 0.0000 0.0000 0.0000 0.0000 6.2862 0.0000 6.2862 Tonnes
Triple Glazed Hard Coated Argon m? 2953.6890 0.0000 0.0000 0.0000 0.0000 2953.6890  0.0000 73.6244 Tonnes
Water-Based Latex Paint L 18,176.7921 0.0000 12,630.9141  0.0000 0.0000 5545.8780  0.0000 13.6326 Tonnes
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