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STRUCTURAL CALCULATIONS AND
DETAILS
(SR1)

Builder / Agent:
Owner:

Project:

Project Location:

ITHINK DESIGN PTY LTD
NIATRON 10 PTY LTD

PROPOSED RESIDENTIAL DEVELOPMENT

419 REGENCY ROAD, PROSPECT SA

Job Number: 1710168
Date: 8/10/2018

Order No. 419R

The Calculations and Details enclosed give specific recommendations for the above mentioned building / structure. These must
be read in conjunction with all listed attachments. Changes to the design or construction must not be made without further written
advice from the Engineer. A full copy of this document is to be forwarded to all future owner(s).

This report is valid for a period of 24 months, based on current standards, regulations, etc.

ATTACHMENTS:

SITE INSPECTIONS:

CRCS, FC1-FC2, SC1-SC214.

1. Refer to CR1 — Construction and Footing Report Recommendations.

NOTE: 1. These inspections will incur additional fees.
2. We require 24 hours notice when booking inspections.

ADDITIONAL NOTES/REQUIREMENTS:

1. Refer to Structural Drawings for details.

For and on behalf of

TMK Consulting Engineers

TONY GARREFFA

Senior Associate / Team Leader
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CONDITIONS FOR THE USE OF STRUCTURAL
CALCULATIONS AND DETAILS
(CRCS)
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1.2

1.3

1.4

15

1.6

2.1

GENERAL

These Structural Calculations and Details (hereinafter named the "Report") give specific recommendations for the
particular building described in this report. This Report must be read in conjunction with all listed attachments. Changes
to the design or construction must not be made without further written advice from the Engineer.

The Owner and all contactors will comply in all respects and at all times with all terms, conditions and recommendations
contained in, or attached to, this Report.

1.21 It is essential that the Owner reads the entire report carefully as it contains important information, relating not
only to the construction, but also to obligations and liabilities.

1.2.2 If the Owner requires different details to that recommended, our office must be notified prior to the
commencement of construction, and advice will be given accordingly.

1.2.3 If there are any aspects of the Report that are not understood, please contact the Engineer.
The Engineer may (and the Owner hereby authorizes the Engineer to):

1.3.1 Issue instructions (including an instruction to cease construction) on behalf of the Owner to any person engaged
in the construction of the building, or any part thereof, to ensure construction of the building in accordance with
this Report and any modification thereof. If any modification as aforesaid may be likely to result in additional
construction costs exceeding $3,500.00 (plus GST), the Engineer may issue an instruction to cease
construction in order to obtain the approval of the Owner for such modification.

1.3.2 Make such modifications to the Report as the Engineer may deem necessary during the course of construction.
The Owner shall be responsible for, and indemnify the Engineer against, all and any costs and charges and all claims and
demands made for any additional costs incurred by reason of any act, requirement or instruction of the Engineer made or

given pursuant to Clause 1.3.

The Engineer shall not be liable for any defect in or damage to the building / construction caused by or contributed to by
any breach of the terms, conditions and recommendations committed, permitted or allowed by the Owner.

Where more than one person is named as the Owner, all these terms, conditions and recommendations shall bind all such
persons jointly and each such person severally, and any instruction or information given to the Engineer by any one such
person shall be deemed to be given by all other such persons.

TERMS OF ENGAGEMENT

All work will be carried out in accordance with TMK’s standard ‘Terms and Conditions of Engagement for Consulting
Services'.

Document Title: Conditions for the use of Structural Calculations and Details © Document Code: BF060 Revision Code: 02
M:\Non Website Documents\Controlled Documents\All documents\BF060-TMK Conditions for the use of Structural Calculations and Details (CRCS) Rev 02.docx lofl



Ref.: 1710168

Date: 08-Oct-18

, é?‘b Design: RR
YN
f ¢ Page: Fc1
REACTIVE SOIL MOVEMENT CALCULATIONS Sub-number : | -l
These caiculations comply with the requirements of AS 2870—2011 and "Special Boreholes : | 1to 4 "I

Provisions for the Design of Residential Slabs and Footings for South Australian Conditions", February 2013,
The values of the Differential Mound Movement ¥m for the Centre Heave (C/H) and Edge Heave (E/H)
conditions are intended for use in the Walsh Method of Analysis and comply with Clause F2 of AS 2870—2011.

Depth of Design Suction Change : 4.0 metres Table 2.4
Depth of the Cracked Zone : 3.0 metres Clause 2.3.2
Include the effects of trees : N (Y=Yes, N=No)
Summary of soil profile parameters used in calculations
HOLE 1 HOLE 2 HOLE 3 HOLE 4
Fill <5 yrs ** metres metres metres metres
Cut <2 yrs ** metres metres metres metres
Bedrock ** metres metres metres metres
Water Table ** metres metres metres metres
Horizons Depth Ips Depth Ips Depth Ips Depth Ips
1 0.35 0.005 0.30 0.005 0.40 0.005
2 1.30 0.010 1.60 0.010 1.70 0.010
3 2.40 0.020 2.20 0.020 2.00 0.020
4 3.20 0.030 3.00 0.030 3.30 0.030
5 510 0.060 5.01 0.060 5.20 0.060
6 5.65 0.050 5.80 0.050 5,70 0.050
7 6.00 0.035 6.00 0.035 6.00 0.035

** Leave blank if this parameter does not influence the design
Summary of tree effect parameters (to AS 2870—2011 Appendix H)

This design EXCLUDES TREE EFFECTS

HT = n/a Design height of row of trees (m)
D= n/a Distance to row of trees (m)
D;/HT = n/a Tree Factor Appendix H
S, = n/a Surface Value of ApF Table 2.4
AUpgse = n/a due the effect of the row of trees
and H; = n/a metres Appendix H

Summary of calculated surface movement values

HOLE 1 | HOLE2 | HOLE 3 HOLE 4
Characteristic Surface Movement, y, (mm) 34.5 31.3 34.3 n/a
Surface Movement due to the Effects of Trees, Yyt (mm) n/a n/a n/a n/a
The maximum value of y, is 35 mm Site Classification: M-D (Table 2.3)
=>For design, use: CH: y, = 25 mm Appendix F2
EMH: y, = 18 mm Appendix F2
=>For design, use: Vi = n/a mm Appendix H

Notes / Comments :

In the case where trees have been found on the site or tree planting is planned in the vicinity of the proposed works,
this design attempts to account for their effects by allowing for a vertical soil movement greater than would be
expected to occur as a result of normal seasonal moisture movements beneath and adjacent to the footing. However,
due to the complexity of tree root geometry, variable moisture extraction by the tree and the difficulty in predicting
future tree growth, a precise design for the effects of trees is outside current knowledge.

The Owner must understand that, although appropriate precautions have been taken in this design for the effects of
trees, some tree-induced movement in the structure must be accepted.

Document Title: Residential Slab Soil Movement  Revision Code: 01 Checked By: .
Issue Date: 12-Apr-2012  Approved By: MCT

Residential Slab Soil Movement - Auto.xlsm Checked Date: ...... [ FR— T—
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Ref.: 1710168
Date:  08-Oct-18
Design: RR
Page: Fc2

REACTIVE SOIL MOVEMENT CALCULATIONS

These calculations comply with the requirements of AS 2870—2011 and "Special
Provisions for the Design of Residential Slabs and Footings for South Australian Conditions”, February 2013.
The values of the Differential Mound Movement y,, for the Centre Heave (C/H) and Edge Heave (E/H)
conditions are intended for use in the Walsh Method of Analysis and comply with Clause F2 of AS 2870—2011.

Sub-number : v|

Boreholes : | - [

Depth of Design Suction Change : 4.0 metres Table 2.4
Depth of the Cracked Zone : 3.0 metres Clause 2.3.2
Include the effects of trees : N (Y=Yes, N=No)
Summary of soil profile parameters used in calculations
HOLE 1 HOLE 2 HOLE 3 HOLE 4
Fill < 5 yrs ** metres metres metres metres
Cut<2yrs ** metres metres metres metres
Bedrock ** metres metres metres metres
Water Table ** metres metres metres metres
Horizons Depth Ips Depth Ips Depth Ips Depth Ips
1 0.30 0.010 0.60 0.010 0.70 0.010
2 1.40 0.020 1.20 0.020 1.00 0.020
3 2.20 0.030 2.00 0.030 2.30 0.030
4 4.10 0.060 4.01 0.060 4.20 0.060
5 4.65 0.050 4.80 0.050 4.70 0.050
6 5.00 0.035 5.00 0.035 5.00 0.035
7

** Leave blank if this parameter does not influence the design
Summary of tree effect parameters (to AS 2870—2011 Appendix H)

This design EXCLUDES TREE EFFECTS
HT = n/a Design height of row of trees (m)
D, = n/a Distance to row of trees (m)
D,/HT = n/a Tree Factor Appendix H
Sy= n/a | Surface Value of ApF Table 2.4
AUpee = n/a due the effect of the row of trees
and H, = n/a metres Appendix H
Summary of calculated surface movement values
HOLE 1 | HOLE 2 | HOLE 3 HOLE 4
Characteristic Surface Movement, y, (mm) 721 741 69.4 n/a
Surface Movement due to the Effects of Trees, y; (mm) n/a n/a n/a n/a
The maximum value of y, is 74 mm Site Classification: H2-D (Table 2.3)
=>For design, use: CH: yu = 52 mm Appendix F2
EMH: y, = 37 mm Appendix F2
=>For design, use: Ve = n/a mm Appendix H

Notes / Comments :

In the case where trees have been found on the site or tree planting is planned in the vicinity of the proposed works,

this design attempts to account for their effects by allowing for a vertical soil movement greater than would be

expected to occur as a result of normal seasonal moisture movements beneath and adjacent to the footing. However,
due to the complexity of tree root geometry, variable moisture extraction by the tree and the difficulty in predicting

future tree growth, a precise design for the effects of trees is outside current knowledge.

The Owner must understand that, although appropriate precautions have been taken in this design for the effects of

trees, some tree-induced movement in the structure must be accepted.

Document Title: Residential Slab Soil Movement  Revision Code: 01
Issue Date: 12-Apr-2012  Approved By: MCT
1710168_FC1_02.xlsm

Checked BY: ......cooevvvernnnn.
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TMK Consulting Engineers

Tel: 08 8238 4100 « Fax: 08 8410 1405

STRUCTURAL CALCULATIONS
Level 6, 100 Pirie Street, Adelaide SA 5000 (SCl)

Email: tmksa@tmkeng.com.au

Civil « Structural « Environmental
Geotechnical « Mechanical « Electrical
Fire « Hydraulics ¢ Lifts + Green ESD

Berri Office: 25 Vaughan Terrace, Berri SA 5343

Builder / Agent: THINK DESIGN STUDIO PTY LTD Job Number: 1710168
Owner: NIATRON 10 PTY LTD Date: 8/10/2018
Project: PROPOSED RESIDENTIAL DEVELOPMENT

Project Location: 419 REGENCY ROAD, PROSPECT SA

GENERAL NOTES:

1. These calculations are to be read in conjunction with the associated Architectural Drawings, Footing Construction
Report, Structural Drawings and / or Details.

2. All work to comply with relevant Australian Standards including but not limited to:
AS/NZ 1170 Structural design actions
AS 1554 Structural steel welding
AS 2327 Composite structures
AS 3600 Concrete structures
AS 3610 Formwork for concrete
AS 3700 Masonry structures
AS 4100 Steel structures
AS/NZS 4600 Cold formed steel structures
AS 1163 Structural steel hollow sections
AS 1657 Fixed platforms, walkways, stairways and ladders
AS/NZ 2312 Guide to the protection of structural steel against atmospheric corrosion by the use of

protective coatings
AS 3850 Tilt up concrete construction
AS 4678 Earth retaining structures
Document Title: Structural Calculations © Document Code: SF006 Revision Code: 03
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Ref.; 1710168

Date: 03-Sep-18
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WIND SPEED CALCULATION

These calculations comply with the requirements of AS/NZS 1170.2:2011 - Wind Actions (Amendments 1 & 2)
and the Building Code of Australia (BCA Volume 1).

Site : 419 REGENCY ROAD PROSPECT
Description : 4 Storey Residence

DESIGN WIND SPEEDS
Importance Level : 2 7} BCA Vol.1 - 2013 Table B1.2a
Rstrength : 500 years BCA Vol.1 - 2013 Table B1.2b
Rserviceability : 20 years
Wind region : A L‘ Figure 3.1
Terrain category : 3 [¥] Clause 4.2.1
Reference height, z : 14 metres
Terrain/height, M, co: 0.88 Table 4.1
Direction, M 1.00 Table 3.2
Shielding, M, : 1.00 Clause 4.3
Topography, M, : 1.00 Clause 4.4
Vrs g
R,strength 45 m/s Table 3.1
VR,serviceabiIi(y : 37 m/s
=> Vdes,strength : 39.5 m/s Clause 2.3
=> Vdes,serviceability : 32.5 mis

- For Designs to AS 4055-2012 Wind loads for housing (Table 2.2) use Wind Class N2

Notes on comparing results from AS/NZS 1170.2:2011 with AS 4055 - 2012 (Refer to Appendix A3 of AS 4055 - 2012)

AS 4055 - 2012 Wind Classifications were derived from a range of design scenarios evaluated using

AS/NZS 1170.2:2011 - Wind Actions (incl. Amendments 1 & 2), in which the following criteria were applied:
1. The annual probability of exceedance - 1/500 (approximately equivalent to Ristrength = 500 years);

A factor of 0.95 on (strength) wind speed accounted for various effects unique to housing;

. A 5% margin was allowed on the wind speed for assigning N and C classes;

. Average roof height was taken as 6.5 metres;

. In AS 4055 - 2012, M, s was derived from AS/NZS 1170.2:2011 using a reference height of 6.5 metres;

The topographic multiplier, M,, was derived from the hill shape multiplier defined in Table A2 of

AS 4055 - 2012, except that the separation zone at the crest (AS/NZS 1170.2:2011, Figure 4.4)

was not included in AS 4055 - 2012 .

O oA W N

Consequently, although the Design Gust Speeds Vi and Vy ¢ for N and C class sites for housing do not
exactly correspond to the values of Vdes,strength 8N Vgeg serviceaniity from AS/NZS 1170.2:2011, the correlation
shown above between the Design Wind Speeds determined from AS/NZS 1170.2:2011 and the

N and C Wind Classifications determined from AS 4055 - 2012 is acceptable for design purposes.

Document Title: Wind Speeds  Revision Code: 01 Checked By: ........c.ccoovvean,
Issue Date: 16-Aug-2013  Approved By: MCT
1710168_WS1.xlsm Checked Date: ...... i feiiin
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TMK Consulting Engineers
Job: R1

R.R1

1710168

INPUT/ANALYSIS REPORT

Job: R1
Title: R.RI1

1710168
Type: Plane frame
Date: 6 Sep 2018
Time: 3:58 PM
Nodes .........c.n.oon.. . semmaees
Members ............u..., dasaaniie
SPring SUPPOrts ........c.eeiirrrnnnn
Sections .......ciiiiiiii ..,
Materials .......iiiiiiiiniinnnnnnns

Primary load CaSes ........i.vwunnn
Combination load cases ............

Analysis: Linear elastic

LOAD CASES
Case Type Analysis Title
1 P L DL
2 P L LL
3 C L 1.2DL+1.5LL
4 Cc L DL+0.7LL

Analysis Types:

S - Skipped (not analysed)
L - Linear
N - Non-linear

NODE COORDINATES

Node X Y Z
m m m

101 0.000 0.000 0.000
102 1.900 0.000 0.000
103 9.300 0.000 0.000
104 17.300 0.000 0.000
105 18.600 0.000 0.000

MEMBER DEFINITION

Member A B C Prop Matl
101 101 102 Y 10 1
102 102 103 N4 10 1
103 103 104 Y 10 1
104 104 105 Y 10 1

LIBRARY SECTIONS

Section Library Name

10 asw 230PFC

SECTION PROPERTIES

Section Ax Ay

m2 m2

10 3.200E-03 0.000E+00 0.000E

MATERIAL PROPERTIES

Material E u
kN/m2
1 2.000E+08 0.2500 7.

TABLE OF QUANTITIES

MATERIAL 1
Section Name Length
m
10 230PFC 18.600
18.600

CONDITION NUMBER
Maximum condition number: 1.114E+01
CASE 1: DL

NP OO

Restraint

000000
010000
010000
111000
000000

Rel-A Rel

000000 0000
000000 0000
000000 0000
000000 0000

-B

00
00
00
00

Axis Comment

Y All spans

Az
m2
+00 1.080E-

Density
t/m3

Mass
tonne
0.467

at node: 105

J
m4
07 1.

Length
m
1.900
7.400
8.000
1.300

Iy
m4
760E-06

Alpha
/deg C
850E+00 1.170E-05

Comment

ALl

spans

Iz
m4
2.680E-05
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Member Loads

Member Form
101 UNIF
102 UNIF
103 UNIF
104 UNIF

T A S
FY GL
FY GL
FY GL
FY GL

Sum of Applied Loads (Global
FX:

0.000

FY:

Fl
~1.700
-1.700
-1.700
-1.700

Axes) :
-31.62

Moments about the global origin:

MX:

0.000

MY:

SIGN CONVENTION

Positive Forces
- Tension

Axial

0.00

(Member Axes):

Torque - Right-hand twist

Deflections:

She

0

0

ar

X1

FZ:

MZ:

- End A sagging

Moment - Sagging

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS

CASE 1: DL
MEMBER 101: Nodes 101 - 102 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 0.65 0.00 0.00
3 0.76 0.00 1.29 0.00 0.00
4 1.14 0.00 1.94 0.00 0.00
5 1.52 0.00 2.58 0.00 0.00
6 1.90 0.00 3.23 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local
m m m m m
1 0.0 0.0000 0.0019 0.0000 0.0000
2 0.4 0.0000 0.0016 0.0000 0.0000
3 0.8 0.0000 0.0012 0.0000 0.0001
4 1.1 0.0000 0.0009 0.0000 0.0001
5 1.5 0.0000 0.0005 0.0000 0.0001
6 1.9 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
il 0.00 0.00 -5.14 0.00 0.00
2 1.48 0.00 -2.63 0.00 0.00
3 2.96 0.00 -0.11 0.00 0.00
4 4,44 0.00 2.40 0.00 0.00
5 5.92 0.00 4.92 0.00 0.00
6 7.40 0.00 7.44 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local
m m m m m
i 0.0 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 -0.0021 0.0000 -0.0021
3 3.0 0.0000 -0.0032 0.0000 -0.0032
4 4.4 0.0000 -0.0025 0.0000 -0.0025
5 5.9 0.0000 -0.0007 0.0000 -0.0007
6 7.4 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 -8.06 0.00 0.00
2 1.60 0.00 -5.34 0.00 0.00
3 3.20 0.00 -2.62 0.00 0.00
4 4.80 0.00 0.10 0.00 0.00
5 6.40 0.00 2.82 0.00 0.00
6 8.00 0.00 5.54 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local
m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0029 0.0000 -0.0029
3 3.2 0.0000 -0.0063 0.0000 -0.0063
4 4.8 0.0000 -0.0073 0.0000 -0.0073
5 6.4 0.0000 -0.0048 0.0000 -0.0048
6 8.0 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 230PFC Y

Microstrark:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R1.p1

F2

0.000

-294.066

X2

Moment-y Moment-z

kNm

[eNoNoleNeNol
o
o

kNm

Moment-y

kNm
0.00
0.00
0.00
0.00

0.
-0.
-0.
-1.
wlre
-3.

kNm

Page 2 of 7
6 Sep 2018
3:59 PM

1T1016%
sc\F



\F1016%

sclg
TMK Consulting Engineers Page 3 of 7
Job: R1 6 Sep 2018
R.R1 3:59 PM
1710168
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -2.21 0.00 0.00 0.00 -1.44
2 0.26 0.00 -1.77 0.00 0.00 0.00 -0.92
3 0.52 0.00 -1.33 0.00 0.00 0.00 -0.52
4 0.78 0.00 -0.88 0.00 0.00 0.00 -0.23
5 1.04 0.00 -0.44 0.00 0.00 0.00 -0.06
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0008 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0016 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0024 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0032 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0040 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 1l: DL
Node Force-X Force-Y Force-z Moment-X Moment-Y Moment-Z
kN kN kN kNm kNm kNm
102 0.00 8.37 0.00 0.00 0.00 0.00
103 0.00 15.50 0.00 0.00 0.00 0.00
104 0.00 7.75 0.00 0.00 0.00 0.00
SUM: 0.00 31.62 0.00 (all nodes)

Max. residual: 2.864E-14 at DOFN: 10

(Reactions act on structure in positive global axis directions.)

CASE 2: LL
Member Loads
Member Form T A S Fl X1 F2 X2
101 UNIF FY GL -1.100
102 UNIF FY GL -1.100
103 UNIF FY GL -1.100
104 UNIF FY GL -1.100
Sum of Applied Loads (Global Axes):
FX: 0.000 FY: -20.460 Fz: 0.000
Moments about the global origin:
MX: 0.000 MY: 0.000 MZ: -190.278

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tension Shear - End A sagging
Torque - Right-hand twist Moment - Sagging
Deflections:

Global deflections are absolute.

Local deflections are relative to chord joining displaced end nodes.
MEMBER FORCES AND DEFLECTIONS
CASE 2: LL
MEMBER 101: Nodes 101 - 102 Section 10: 230PFC Y

Point Offset Axial Shear-y Shear-z Torgque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 0.42 0.00 0.00 0.00 -0.08
3 0.76 0.00 0.84 0.00 0.00 0.00 -0.32
4 1.14 0.00 1.25 0.00 0.00 0.00 -0.71
5 1.52 0.00 1.67 0.00 0.00 0.00 -1.27
6 1.90 0.00 2.09 0.00 0.00 0.00 -1.99
Point Offset X-glob Y-glob Z-glob y-local z~-local
m m m m m m
1 0.0 0.0000 0.0012 0.0000 0.0000 0.0000
2 0.4 0.0000 0.0010 0.0000 0.0000 0.0000
3 0.8 0.0000 0.0008 0.0000 0.0000 0.0000
4 1.1 0.0000 0.0006 0.0000 0.0001 0.0000
5 1.5 0.0000 0.0003 0.0000 0.0000 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
il 0.00 0.00 -3.33 0.00 0.00 0.00 -1.99
2 1.48 0.00 -1.70 0.00 0.00 0.00 1.74
3 2.96 0.00 -0.07 0.00 0.00 0.00 3.05
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4 4.44 0.00 1.56 0.00 0.00 0.00 1.95
5 5.92 0.00 3.18 0.00 0.00 0.00 -1.56
6 7.40 0.00 4.81 0.00 0.00 0.00 -7.47
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 -0.0013 0.0000 -0.0013 0.0000
3 3.0 0.0000 -0.0021 0.0000 -0.0021 0.0000
4 4.4 0.0000 -0.0016 0.0000 -0.0016 0.0000
5 5.9 0.0000 -0.0004 0.0000 -0.0004 0.0000
6 7.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -5.22 0.00 0.00 0.00 -7.47
2 1.60 0.00 -3.46 0.00 0.00 0.00 -0.53
3 3.20 0.00 -1.70 0.00 0.00 0.00 3.59
4 4.80 0.00 0.06 0.00 0.00 0.00 4.90
5 6.40 0.00 1.82 0.00 0.00 0.00 3.39
6 8.00 0.00 3.58 0.00 0.00 0.00 -0.93
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0019 0.0000 -0.0019 0.0000
3 3.2 0.0000 -0.0041 0.0000 -0.0041 0.0000
4 4.8 0.0000 -0.0047 0.0000 -0.0047 0.0000
5 6.4 0.0000 -0.0031 0.0000 -0.0031 0.0000
6 8.0 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -1.43 0.00 0.00 0.00 -0.93
2 0.26 0.00 -1.14 0.00 0.00 0.00 -0.59
3 0.52 0.00 -0.86 0.00 0.00 0.00 -0.33
4 0.78 0.00 -0.57 0.00 0.00 0.00 -0.15
5 1.04 0.00 -0.29 0.00 0.00 0.00 -0.04
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z~-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0005 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0011 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0016 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0021 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0026 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 2: LL
Node Force-X Force-Y Force-2 Moment-X Moment-Y Moment-2Z
kN kN kN kNm kNm kNm
102 0.00 5.42 0.00 0.00 0.00 0.00
103 0.00 10.03 0.00 0.00 0.00 0.00
104 0.00 5.01 0.00 0.00 0.00 0.00
SUM: 0.00 20.46 0.00 (all nodes)

Max. residual: -7.633E-15 at DOFN: 11

(Reactions act on structure in positive global axis directions.)
CASE 3: 1.2DL+1.5LL

Load Combinations

Case Factor
1 1.200 DL
2 1.500 LL

Sum of Applied Loads (Global Axes):
Fx:

0.000 FY: -68.634 Fz: 0.000
Moments about the global origin:
MX: 0.000 MY: 0.000 MZ: -638.296

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tension Shear - End A sagging
Torque - Right-hand twist Moment - Sagging
Deflections:

Global deflections are absolute.
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Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS
CASE 3: 1.2DL+1.5LL
MEMBER 101: Nodes 101 - 102 Section 10: 230PFC Y

Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 1.40 0.00 0.00 0.00 -0.27
3 0.76 0.00 2.80 0.00 0.00 0.00 -1.07
4 1.14 0.00 4.21 0.00 0.00 0.00 -2.40
5 1452 0.00 5.61 0.00 0.00 0.00 -4.26
6 1.90 0.00 7.01 0.00 0.00 0.00 -6.66
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0042 0.0000 0.0000 0.0000
2 0.4 0.0000 0.0034 0.0000 0.0001 0.0000
3 0.8 0.0000 0.0026 0.0000 0.0001 0.0000
4 1.1 0.0000 0.0018 0.0000 0.0002 0.0000
5 1.5 0.0000 0.0010 0.0000 0.0001 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -11.17 0.00 0.00 0.00 -6.66
2 1.48 0.00 -5.71 0.00 0.00 0.00 582
3 2.96 0.00 -0.24 0.00 0.00 0.00 10.23
4 4.44 0.00 5.22 0.00 0.00 0.00 6.55
5 5.92 0.00 10.68 0.00 0.00 0.00 -5.22
6 7.40 0.00 16.14 0.00 0.00 0.00 -25.06
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 -0.0045 0.0000 -0.0045 0.0000
3 3.0 0.0000 -0.0069 0.0000 -0.0069 0.0000
4 4.4 0.0000 -0.0054 0.0000 -0.0054 0.0000
5 5.9 0.0000 -0.0015 0.0000 -0.0015 0.0000
6 7.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
il 0.00 0.00 -17.50 0.00 0.00 0.00 -25.06
2 1.60 0.00 -11.60 0.00 0.00 0.00 -1.78
3 3.20 0.00 -5.69 0.00 0.00 0.00 12.05
4 4.80 0.00 0.21 0.00 0.00 0.00 16.44
5 6.40 0.00 6.11 0.00 0.00 0.00 11.38
6 8.00 0.00 12.02 0.00 0.00 0.00 -3.12
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0063 0.0000 ~-0.0063 0.0000
3 3.2 0.0000 -0.0137 0.0000 -0.0137 0.0000
4 4.8 0.0000 -0.0158 0.0000 -0.0158 0.0000
5 6.4 0.0000 -0.0104 0.0000 -0.0104 0.0000
6 8.0 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -4.80 0.00 0.00 0.00 -3.12
2 0.26 0.00 -3.84 0.00 0.00 0.00 -2.00
3 0.52 0.00 -2.88 0.00 0.00 0.00 -1.12
4 0.78 0.00 -1.92 0.00 0.00 0.00 -0.50
5 1.04 0.00 -0.96 0.00 0.00 0.00 -0.12
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0018 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0035 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0053 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0070 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0087 0.0000 0.0000 0.0000
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SUPPORT REACTIONS

CASE 3: 1.2DL+1.5LL
Node Force-X Force-Y Force-2Z Moment-X Moment-Y Moment-Z
kN kN kN kNm kNm kNm
102 0.00 18.18 0.00 0.00 0.00 0.00
103 0.00 33.64 0.00 0.00 0.00 0.00
104 0.00 16.81 0.00 0.00 0.00 0.00
SUM: 0.00 68.63 0.00 (all nodes)

(Reactions act on structure in positive global axis directions.)
CASE 4: DL+0.7LL
Load Combinations

Case Factor
1 1.000 DL
2 0.700 LL

Sum of Applied Loads (Global Axes):
FX:

0.000 FY: -45,942 FZ: 0.000
Moments about the global origin:
MX : 0.000 MY : 0.000 MZ: -427.261

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tension Shear - End A sagging
Torque - Right-hand twist Moment - Sagging
Deflections:

Global deflections are absolute.

Local deflections are relative to chord joining displaced end nodes.
MEMBER FORCES AND DEFLECTIONS
CASE 4: DL+0.7LL
MEMBER 101: Nodes 101 - 102 Section 10: 230PFC Y

Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
il 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 0.94 0.00 0.00 0.00 -0.18
3 0.76 0.00 1.88 0.00 0.00 0.00 -0.71
4 1.14 0.00 2.82 0.00 0.00 0.00 -1.61
5 1.52 0.00 3.75 0.00 0.00 0.00 -2.85
3 1.90 0.00 4.69 0.00 0.00 0.00 -4.46
Point Offset X-glob Y-glob Z-glob y—-local z-local
m m m m m m
1 0.0 0.0000 0.0028 0.0000 0.0000 0.0000
2 0.4 0.0000 0.0023 0.0000 0.0000 0.0000
3 0.8 0.0000 0.0018 0.0000 0.0001 0.0000
4 1.1 0.0000 0.0012 0.0000 0.0001 0.0000
5 1.5 0.0000 0.0007 0.0000 0.0001 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 ~-7.47 0.00 0.00 0.00 -4.46
2 1.48 0.00 -3.82 0.00 0.00 0.00 3.90
3 2.96 0.00 -0.16 0.00 0.00 0.00 6.85
4 4.44 0.00 3.49 0.00 0.00 0.00 4.38
5 5.92 0.00 7.15 0.00 0.00 0.00 -3.49
6 7.40 0.00 10.80 0.00 0.00 0.00 -16.78
Point Offset X-glob Y-glob Z-glob y-local z—local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 ~0.0030 0.0000 -0.0030 0.0000
3 3.0 0.0000 -0.0046 0.0000 -0.0046 0.0000
4 4.4 0.0000 -0.0036 0.0000 -0.0036 0.0000
5 5.9 0.0000 -0.0010 0.0000 -0.0010 0.0000
6 7.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 ~ 104 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -11.72 0.00 0.00 0.00 -16.78
2 1.60 0.00 -7.76 0.00 0.00 0.00 -1.19
3 3.20 0.00 -3.81 0.00 0.00 0.00 8.07
4 4.80 0.00 0.14 0.00 0.00 0.00 11.01
5 6.40 0.00 4.09 0.00 0.00 0.00 7.62
6 8.00 0.00 8.04 0.00 0.00 0.00 -2.09
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Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0042 0.0000 -0.0042 0.0000
3 3.2 0.0000 -0.0092 0.0000 -0.0092 0.0000
4 4.8 0.0000 -0.0106 0.0000 -0.0106 0.0000
5 6.4 0.0000 -0.0070 0.0000 -0.0070 0.0000
6 8.0 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 —She2l 0.00 0.00 0.00 -2.09
2 0.26 0.00 -2.57 0.00 0.00 0.00 -1.34
3 0.52 0.00 -1.93 0.00 0.00 0.00 -0.75
4 0.78 0.00 -1.28 0.00 0.00 0.00 -0.33
5 1.04 0.00 -0.64 0.00 0.00 0.00 -0.08
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0012 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0024 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0035 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0047 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0058 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 4: DL+0.7LL
Node Force-X Force-y Force-z Moment-X Moment-Y Moment-2Z
kN kN kN kNm kNm kNm
102 0.00 12.17 0.00 0.00 0.00 0.00
103 0.00 22.52 0.00 0.00 0.00 0.00
104 0.00 11.25 0.00 0.00 0.00 0.00
SUM: 0.00 45.94 0.00 (all nodes)

(Reactions act on structure in positive global axis directions.)
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TMK Consulting Engineers
Job: R2

R.R2

1710168

INPUT/ANALYSIS REPORT

Job: R2
Title R.R2

1710168
Type Plane frame
Date 4 Sep 2018
Time 09:06 AM
Nodes ..........c.n...
Members ..............
Spring supports ......
Sections .............
Materials ............

Primary load cases
Combination load cases

Analysis: Linear elastic
LOAD CASES
Case Type Analysis Title
1 P L DL
2 P L LL
3 C L 1.2DL+1.5LL
4 & L DL+0.7LL

Analysis Types:

S - Skipped (not analysed)

L - Linear
N - Non-linear

NODE COORDINATES

Node X Y Z
m m m
101 0.000 0.000 0.000
102 1.900 0.000 0.000
103 9.300 0.000 0.000
104 17.300 0.000 0.000
105 18.600 0.000 0.000
MEMBER DEFINITION
Member A B C Prop Matl
101 101 102 Y 10 1
102 102 103 Y 10 1
103 103 104 Y 10 1
104 104 105 Y 10 1
LIBRARY SECTIONS
Section Library Name
10 asw 250UB37.3
SECTION PROPERTIES
Section Ax Ay
m2 m2
10 4.750E-03 0.000E+00 0.000E
MATERIAL PROPERTIES
Material E u
kN/m2
1 2.000E+08 0.2500 7.
TABLE OF QUANTITIES
MATERIAL 1
Section Name Length
m
10 250UB37.3 18.600
18.600
CONDITION NUMBER
Maximum condition number: 1.114E+01

CASE 1: DL

5
4
0
1
1
2
2
Restraint
000000
010000
010000
111000
000000
Rel-A Rel-B Length
m
000000 000000 1.900
000000 000000 7.400
000000 000000 8.000
000000 000000 1.300
Axis Comment
Y All spans
Az J Iy
m2 m4 m4
+00 1.580E-07 5.660E-06
Density Alpha
t/m3 /deg C
850E+00 1.170E-05
Mass Comment
tonne
0.694 RAll_spans
0.694
at node: 105 DOFN: 6

Iz
m4
5.570E-05

1F10(68

sCc3|

Page 1 of 7
4 Sep 2018
9:06 AM
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Job: R2
R.R2
1710168

Member Loads

Member
101
102
103
104

Form
UNIF
UNIF
UNIF
UNIF

Sum of Applied Loads
0.000

FX:

T A S
FY GL
FY GL
FY GL
FY GL

(Global
FY:

-2.400
-2.400
-2.400
-2.400

Axes) :
-44.,64

Moments about the global origin:

MX:

SIGN CONVENTION

Positive Forces

Axial

0.000

MY:

0.00

(Member Axes):

- Tension

Torque - Right-hand twist

Deflections:

She

0

0

ar

X1

F2

FZ: 0.000

MZ:

- End A sagging

Moment - Sagging

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS

CASE 1: DL
MEMBER 101: Nodes 101 - 102 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 0.91 0.00 0.00
3 0.76 0.00 1.82 0.00 0.00
4 1.14 0.00 2.74 0.00 0.00
5 1.52 0.00 3.65 0.00 0.00
6 1.90 0.00 4.56 0.00 0.00
Point Offset X~-glob Y-glob Z-glob y-local
m m m m m
il 0.0 0.0000 0.0013 0.0000 0.0000
2 0.4 0.0000 0.0011 0.0000 0.0000
3 0.8 0.0000 0.0008 0.0000 0.0000
4 1.1 0.0000 0.0006 0.0000 0.0001
5 1.5 0.0000 0.0003 0.0000 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 -7.26 0.00 0.00
2 1.48 0.00 -3.71 0.00 0.00
3 2.96 0.00 -0.16 0.00 0.00
4 4.44 0.00 3.39 0.00 0.00
5 5.92 0.00 6.95 0.00 0.00
6 7.40 0.00 10.50 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local
m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 -0.0014 0.0000 -0.0014
3 3.0 0.0000 -0.0022 0.0000 -0.0022
4 4.4 0.0000 -0.0017 0.0000 -0.0017
5 5.9 0.0000 -0.0005 0.0000 -0.0005
6 7.4 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 -11.38 0.00 0.00
2 1.60 0.00 -7.54 0.00 0.00
3 3.20 0.00 -3.70 0.00 0.00
4 4.80 0.00 0.14 0.00 0.00
5 6.40 0.00 3.98 0.00 0.00
6 8.00 0.00 7.82 0.00 0.00
Point Offset X-glob Y-glob Z~glob y-local
m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0020 0.0000 -0.0020
3 3.2 0.0000 -0.0043 0.0000 -0.0043
4 4.8 0.0000 -0.0050 0.0000 -0.0050
5 6.4 0.0000 -0.0033 0.0000 -0.0033
6 8.0 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 250UB37.3 Y

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R2.p1
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Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -3.12 0.00 0.00 0.00 -2.03
2 0.26 0.00 -2.50 0.00 0.00 0.00 -1.30
3 0.52 0.00 -1.87 0.00 0.00 0.00 ~0.73
4 0.78 0.00 -1.25 0.00 0.00 0.00 -0.32
5 1.04 0.00 -0.62 0.00 0.00 0.00 -0.08
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0006 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0011 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0016 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0022 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0027 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 1: DL
Node Force-X Force-Y Force-Z Moment-X Moment-Y Moment-2Z
kN kN kN kNm kNm kNm
102 0.00 11.82 0.00 0.00 0.00 0.00
103 0.00 21.88 0.00 0.00 0.00 0.00
104 0.00 10.94 0.00 0.00 0.00 0,00
SUM: 0.00 44 .64 0.00 (all nodes)

Max. residual: 6.328E-15 at DOFN: 11

(Reactions act on structure in positive global axis directions.)

CASE 2: LL
Member Loads
Member Form T A S Fl X1 F2 X2
101 UNIF FY GL -1.500
102 UNIF FY GL -1.500
103 UNIF FY GL -1.500
104 UNIF FY GL -1.500
Sum of Applied Loads (Global Axes):
FX: 0.000 FY: -27.900 Fz: 0.000
Moments about the global origin:
MX: 0.000 MY: 0.000 MZ: -259.470

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tension Shear - End A sagging
Torque - Right-hand twist Moment - Sagging
Deflections:

Global deflections are absolute.

Local deflections are relative to chord joining displaced end nodes.
MEMBER FORCES AND DEFLECTIONS
CASE 2: LL
MEMBER 101: Nodes 101 - 102 Section 10: 250UB37.3 Y

Point Offset Axial Shear-y Shear-z Torgque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 0.57 0.00 0.00 0.00 -0.11
3 0.76 0.00 1.14 0.00 0.00 0.00 -0.43
4 1.14 0.00 1.71 0.00 0.00 0.00 -0.97
5 1.52 0.00 2.28 0.00 0.00 0.00 -1.73
6 1.90 0.00 2.85 0.00 0.00 0.00 -2.71
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0008 0.0000 0.0000 0.0000
2 0.4 0.0000 0.0007 0.0000 0.0000 0.0000
3 0.8 0.0000 0.0005 0.0000 0.0000 0.0000
4 1.1 0.0000 0.0004 0.0000 0.0000 0.0000
5 1.5 0.0000 0.0002 0.0000 0.0000 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -4.54 0.00 0.00 0.00 -2.71
2 1.48 0.00 -2.32 0.00 0.00 0.00 2.37
3 2.96 0.00 -0.10 0.00 0.00 0.00 4.16

Microstrark:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R2.p1
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4 4,44 0.00 2.12
5 5.92 0.00 4.34
6 7.40 0.00 6.56
Point Offset X-glob Y-glob
m m m
1 0.0 0.0000 0.0000
2 1.5 0.0000 -0.0009
3 3.0 0.0000 -0.0014
4 4.4 0.0000 -0.0011
5 5.9 0.0000 -0.0003
[ 7.4 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Sec
Point Offset Axial Shear-y
m kN kN
1 0.00 0.00 -7.12
2 1.60 0.00 -4.72
3 3.20 0.00 -2.32
4 4.80 0.00 0.08
5 6.40 0.00 2.48
6 8.00 0.00 4.88
Point Offset X-glob Y-glob
m m m
1 0.0 0.0000 0.0000
2 1.6 0.0000 -0.0012
3 3.2 0.0000 -0.0027
4 4.8 0.0000 -0.0031
5 6.4 0.0000 -0.0020
6 8.0 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Sec
Point Offset Axial Shear-y
m kN kN
1 0.00 0.00 -1.95
2 0.26 0.00 -1.56
3 0.52 0.00 -1.17
4 0.78 0.00 -0.78
5 1.04 0.00 ~0.39
6 1.30 0.00 0.00
Point Offset X-glob Y-glob
m m m
1 0.0 0.0000 0.0000
2 0.3 0.0000 0.0003
3 0.5 0.0000 0.0007
4 0.8 0.0000 0.0010
5 1.0 0.0000 0.0014
6 13 0.0000 0.0017
SUPPORT REACTIONS
CASE 2: LL
Node Force-X Force-Y
kN kN
102 0.00 7.39
103 0.00 13.68
104 0.00 6.83
SUM: 0.00 27.90

Max. residual:

(Reactions act

0.00 0.00
0.00 0.00
0.00 0.00

Z-glob y-local

m m
0.0000 0.0000
0.0000 -0.0009
0.0000 -0.0014
0.0000 -0.0011
0.0000 -0.0003
0.0000 0.0000

tion 10: 250UB37.3 Y
Shear-z Torque
kN kNm

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Z-glob y-local
m m

0.
0.

tion 10: 250UB37.3 Y
Shear-z Torque
kN kNm

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Z-glob y-local
m m
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

Force-z Moment-X
kN kNm
0.00 0.00
0.00 0.00
0.00 0.00

0.00 (all nodes)

4.302E-15 at DOFN: 11

on

Load Combinations

Case Factor
1 1.200
2 1.500

Sum of Applied Loads (Global Axes):
FX:

0.0

MX: 0.0

SIGN CONVENTION

Positive Forces
Axial - Tens

DL
LL

00

00

0.00

.0000

Moment-y
kNm
.00

m
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Moment-y
kNm

[oleNoNoNeNol
o
o

Moment-Y
kNm
0.00
0.00
0.00

1310(68

Sc3
Page 4 of 7 l+
4 Sep 2018
9:06 AM

2.66
-2.12
-10.19

Moment-z
kNm
-10.19
-0.72
4.90
6.68
4.63
-1.27

Moment-z

Moment-2
kNm

0,00

0.00

0.00

structure in positive global axis directions.)
CASE 3: 1.2DL+1.5LL

FY:

MY:

-95

0

(Member Axes):

ion

Torque - Right-hand twist

Deflections:

.418 Fz: 0.000
Moments about the global origin:
.000 MZ: -887.387

Shear

Moment - Sagging

Global deflections are absolute.

- End A sagging

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R2.p1
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Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS
CASE 3: 1.2DL+1.5LL
MEMBER 101: Nodes 101 - 102 Section 10: 250UB37.3 Y

Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 1.95 0.00 0.00 0.00 -0.37
3 0.76 0.00 3.90 0.00 0.00 0.00 -1.48
4 1.14 0.00 5.85 0.00 0.00 0.00 -3.33
5 1.52 0.00 7.80 0.00 0.00 0.00 -5.93
6 1.90 0.00 9.75 0.00 0.00 0.00 -9.26
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0028 0.0000 0.0000 0.0000
2 0.4 0.0000 0.0023 0.0000 0.0000 0.0000
3 0.8 0.0000 0.0018 0.0000 0.0001 0.0000
4 1.1 0.0000 0.0012 0.0000 0.0001 0.0000
5 1.5 0.0000 0.0007 0.0000 0.0001 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -15.52 0.00 0.00 0.00 -9.26
2 1.48 0.00 -7.93 0.00 0.00 0.00 8.10
3 2.96 0.00 ~-0.34 0.00 0.00 0.00 14.22
4 4.44 0.00 T 25 0.00 0.00 0.00 9.10
5 5.92 0.00 14.85 0.00 0.00 0.00 -7.25
6 7.40 0.00 22.44 0.00 0.00 0.00 -34.84
Point Offset X-glob Y-glob Z-glob y-local z—local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 -0.0030 0.0000 -0.0030 0.0000
3 3.0 0.0000 -0.0046 0.0000 -0.0046 0.0000
4 4.4 0.0000 -0.0036 0.0000 -0.0036 0.0000
5 5.9 0.0000 -0.0010 0.0000 -0.0010 0.0000
6 7.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -24.33 0.00 0.00 0.00 -34.84
2 1.60 0.00 -16.13 0.00 0.00 0.00 -2.48
3 3.20 0.00 -7.92 0.00 0.00 0.00 16.76
4 4.80 0.00 0.29 0.00 0.00 0.00 22.86
5 6.40 0.00 8.50 0.00 0.00 0.00 15.83
6 8.00 0.00 16.71 0.00 0.00 0.00 -4.33
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
i 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0042 0.0000 -0.0042 0.0000
3 3.2 0.0000 -0.0092 0.0000 -0.0092 0.0000
4 4.8 0.0000 -0.0106 0.0000 -0.0106 0.0000
5 6.4 0.0000 -0.0070 0.0000 -0.0070 0.0000
6 8.0 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -6.67 0.00 0.00 0.00 -4.33
2 0.26 0.00 -5.34 0.00 0.00 0.00 -2.77
3 0.52 0.00 -4.00 0.00 0.00 0.00 -1.56
4 0.78 0.00 -2.67 0.00 0.00 0.00 -0.69
5 1.04 0.00 -1.33 0.00 0.00 0.00 -0.17
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0012 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0024 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0035 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0047 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0058 0.0000 0.0000 0.0000
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SUPPORT REACTIONS
CASE 3: 1.2DL+1.5LL
Node Force-X Force-Y Force-1Z Moment-X Moment-Y Moment-Z7
kN kN kN kNm kNm kNm
102 0.00 25.27 0.00 0.00 0.00 0.00
103 0.00 46.77 0.00 0.00 0.00 0.00
104 0.00 23.38 0.00 0.00 0,00 0.00
SUM: 0.00 95.42 0.00 (all nodes)
(Reactions act on structure in positive global axis directions.)
CASE 4: DL+0.7LL

Load Combinations

Case Factor
1 1.000 DL
2 0.700 LL

Sum of Applied Loads (Global Axes) :
FX:

0.000 FY: -64.170 Fz: 0.000
Moments about the global origin:
MX: 0.000 MY: 0.000 MZ: -596.781

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tension Shear - End A sagging
Torque - Right-hand twist Moment - Sagging
Deflections:

Global deflections are absolute.

Local deflections are relative to chord joining displaced end nodes.
MEMBER FORCES AND DEFLECTIONS
CASE 4: DL+0.7LL
MEMBER 101: Nodes 101 - 102 Section 10: 250UB37.3 Y

Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.38 0.00 1.31 0.00 0.00 0.00 -0.25
3 0.76 0.00 2.62 0.00 0.00 0.00 -1.00
4 1.14 0.00 3.93 0.00 0.00 0.00 -2.24
5 1.52 0.00 5.24 0.00 0.00 0.00 -3.99
6 1.90 0.00 6.55 0.00 0.00 0.00 -6.23
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0019 0.0000 0.0000 0.0000
2 0.4 0.0000 0.0015 0.0000 0.0000 0.0000
3 0.8 0.0000 0.0012 0.0000 0.0001 0.0000
4 1.1 0.0000 0.0008 0.0000 0.0001 0.0000
5 1.5 0.0000 0.0004 0.0000 0.0001 0.0000
6 1.9 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -10.44 0.00 0.00 0.00 -6.23
2 1.48 0.00 -5.33 0.00 0.00 0.00 5.45
3 2.96 0.00 -0.23 0.00 0.00 0.00 9.56
4 4.44 0.00 4.88 0.00 0.00 0.00 6.12
5 5.92 0.00 9.98 0.00 0.00 0.00 -4.88
6 7.40 0.00 15.09 0.00 0.00 0.00 -23.43
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.5 0.0000 -0.0020 0.0000 -0.0020 0.0000
3 3.0 0.0000 -0.0031 0.0000 -0.0031 0.0000
4 4.4 0.0000 -0.0024 0.0000 -0.0024 0.0000
5 5.9 0.0000 ~-0.0007 0.0000 -0.0007 0.0000
6 7.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 103: Nodes 103 - 104 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -16.36 0.00 0.00 0.00 ~23.43
2 1.60 0.00 -10.84 0.00 0.00 0.00 -1.66
3 3.20 0.00 -5.32 0,00 0.00 0.00 11.27
4 4.80 0.00 0.20 0.00 0.00 0.00 15.37
5 6.40 0.00 5.72 0.00 0.00 0.00 10.65
6 8.00 0.00 11.24 0.00 0.00 0.00 -2.92

MicrostrarkK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R2.p1
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Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
il 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 1.6 0.0000 -0.0028 0.0000 -0.0028 0.0000
3 3.2 0.0000 -0.0062 0.0000 -0.0062 0.0000
4 4.8 0.0000 -0.0071 0.0000 -0.0071 0.0000
5 6.4 0.0000 -0.0047 0.0000 -0.0047 0.0000
6 8.0 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 104: Nodes 104 - 105 Section 10: 250UB37.3 Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -4.49 0.00 0.00 0.00 -2.92
2 0.26 0.00 -3.59 0.00 0.00 0.00 -1.87
3 0.52 0.00 -2.69 0.00 0.00 0.00 -1.05
4q 0.78 0.00 ~1.79 0.00 0.00 0.00 -0.47
5 1.04 0.00 -0.90 0.00 0.00 0.00 -0.12
6 1.30 0.00 0.00 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.3 0.0000 0.0008 0.0000 0.0000 0.0000
3 0.5 0.0000 0.0016 0.0000 0.0000 0.0000
4 0.8 0.0000 0.0024 0.0000 0.0000 0.0000
5 1.0 0.0000 0.0031 0.0000 0.0000 0.0000
6 1.3 0.0000 0.0039 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 4: DL+0.7LL
Node Force-X Force-Y Force-2 Moment-X Moment-Y Moment-2
kN kN kN kNm kNm kNm
102 0.00 17.00 0.00 0.00 0.00 0.00
103 0.00 31.45 0.00 0.00 0.00 0.00
104 0.00 15.72 0.00 0.00 0.00 0.00
SUM: 0.00 64.17 0.00 (all nodes)

(Reactions act on structure in positive global axis directions.)

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R2.p1
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TMK Consuiting Engineers
Job: R3

R.R3

1710168

INPUT/ANALYSIS REPORT

Job: R3
Title R.R3
1710168
Type Plane frame
Date 4 Sep 2018
Time 09:21 aM
NOdES ittt ittt it e e nrananans 3
MembersS ... tntnnenn e nnennss 2
SPring SuUPPOTtS +iveeiivrnnnnneanss 0
SECEIONS ittt ittt iieninnnnnnnn 1
Materials ....ceviiiennninnnnnnanan 1
Primary load CaS€S ......evviereneas 2
Combination load Cases ............ 2
Analysis: Linear elastic
LOAD CASES
Case Type Bnalysis Title
1 P L DL
2 P L LL
3 (o L 1.2DL+1.5LL
4 (6 L DL+0.7LL
Analysis Types:
S - Skipped (not analysed)
L - Linear
N - Non-linear
NODE COORDINATES
Node X Y Z Restraint
m m m
101 0.000 0.000 0.000 000000
102 2.500 0.000 0.000 010000
103 9.500 0.000 0.000 111000

MEMBER DEFINITION

Member A B C Prop Matl Rel-A Rel-B Length
m

101 101 102 Y 10 1 000000 000000 2.500
102 102 103 Y 10 1 000000 000000 7.000

LIBRARY SECTIONS

Section Library Name Axis Comment

10 asw 230PFC Y All spans
SECTION PROPERTIES
Section Ax Ay Az J Iy

m2 m2 m2 mé mé

10 3.200E-03 0.000E+00 O0.000E+00 1.080E-07 1.760E-06
MATERIAL PROPERTIES
Material E u Density Alpha

kN/m2 t/m3 /deg C
1 2.000E+08 0.2500 7.850E+00 1.170E-05
TABLE OF QUANTITIES
MATERIAL 1
Section Name Length Mass Comment
m tonne
10 230PFC 9.500 0.239 All spans
9.500 0.239

CONDITION NUMBER
Maximum condition number: 4.000E+00 at node: 101 DOFN: 6
CASE 1: DL
Member Loads
Member Form T A 8 Fl X1 F2

101 UNIF FY GL -1.400

102 UNIF FY GL ~-1.400

Iz
m4
2.680E-05

X2

1510168
scy-b

Page 1 of 5
4 Sep 2018
9:21 AM

fact

Microstrark:\2017110\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R3.p1



TMK Consulting Engi
Job: R3

R.R3

1710168

neers

Sum of Applied Loads (Global Axes) :

FX: 0.000

FY:

-13

Moments about the global origin:

MX : 0.000

SIGN CONVENTION

MY:

0

Positive Forces (Member Axes):

Axial - Tensio
Torque - Right-
Deflections:

n
hand twist

.300 FZ: 0.000
.000 MZ: -63.175
Shear - End A sagging

Moment - Sagging

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND
CASE 1: DL
MEMBER 101: Nodes
Point Offset

m
1 0.00
2 0.50
3 1.00
4 1.50
5 2.00
6 2.50
Point Offset X
m
1 0.0
2 0.5
3 1.0 0
4 1.5
5 2.0
6 2.5

MEMBER 102: Nodes

Point Offset

m
0.00
1.40
2.80
4,20
5.60
7.00

Point Offset X

YUt W N

m
1 0.0 0
2 1.4 0
3 2.8 0
4 4.2 0
5 5.6 0
6 7.0 0

SUPPORT REACTIONS

CASE 1: DL
Node Force-X
kN
102 0.00
103 0.00
SUM: 0.00

DEFLECTIONS
101 - 102 Sec
Axial Shear-y
kN kN
0.00 0.00
0.00 0.70
0.00 1.40
0.00 2.10
0.00 2.80
0.00 3.50
-glob Y-glob
m m
0000 0.0033
0000 0.0027
0000 0.0021
0000 0.0015
0000 0.0008
0000 0.0000
102 - 103 Sec
Axial Shear-y
kN kN
0.00 -5.53
0.00 -3.57
0.00 -1.61
0.00 0.35
0.00 2.31
0.00 4.27

-glob Y-glob

m m
.0000 0.0000
.0000 -0.0
.0000 -0.0
.0000 -0.0
.0000 -0.0
.0000 0.0

Force-Y

kN

9.02

4.28
13.30

029
052
055
036
000

Max. residual: -2.665E-15 at DOFN: 2

(Reactions act on structure in positive global axis directions.)

CASE 2: LL
Member Loads

Member Form i
101 UNIF FY
102 UNIF FY

Sum of Applied lLoads (Global Axes):
FX:

0.000

A S
GL
GL

FY:

-0.
-0.

-8

tion 10: 230PFC Y
Shear-z Torque Moment-y Moment-z
kN kNm kNm kNm
0.00 0.00 0.00 0.00
0.00 0.00 0.00 -0.17
0.00 0.00 0.00 -0.70
0.00 0.00 0.00 -1.57
0.00 0.00 0.00 -2.80
0.00 0.00 0.00 -4.38
Z-glob y-local z—local
m m m
0.0000 0.0000 0.0000
0.0000 0.0001 0.0000
0.0000 0.0002 0.0000
0.0000 0.0002 0.0000
0.0000 0.0002 0.0000
0.0000 0.0000 0.0000
tion 10: 230PFC Y
Shear-z Torque Moment-y Moment-z
kN kNm kNm kNm
0.00 0.00 0.00 -4.38
0.00 0.00 0.00 1.99
0.00 0.00 0.00 5.61
0.00 0.00 0.00 6.48
0.00 0.00 0.00 4.61
0.00 0.00 0.00 0.00
Z-glob y-local z-local
m m m
0.0000 0.0000 0.0000
0.0000 -0.0029 0.0000
0.0000 -0.0052 0.0000
0.0000 -0.0055 0.0000
0.0000 -0.0036 0.0000
0.0000 0.0000 0.0000
Force-Z Moment-X Moment-Y Moment-~Z
kN kNm kNm kNm
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 (all nodes)
F1l X1 r2 X2
900
900

.550 FaZ: 0.000

Moments about the global origin:

MX : 0.000

MY:

0

.000 MZ: -40.612

Page 2 of 5
4 Sep 2018
9:21 AM
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SIGN CONVENTION

Positive Forces

Axial - Tension
Torque - Right-h
Deflections:

and twist

(Member Axes):

Shear

- End A sagging

Moment - Sagging

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS

CASE 2: LL
MEMBER 101: Nodes
Point Offset A
m
1 0.00
2 0.50
3 1.00
4 1.50
5 2.00
6 2.50
Point Offset X-
m
1 0.0 0.
2 0.5 0.
3 1.0 0.
4 1.5 0.
5 2.0 0.
6 2.5 0.
MEMBER 102: Nodes
Point Offset A
m
1 0.00
2 1.40
3 2.80
4 4.20
5 5.60
6 7.00
Point Offset X-
m
1 0.0 0.
2 1.4 0.
3 2.8 0.
4 4.2 0.
5 5.6 0.
6 7.0 0.

SUPPORT REACTIONS

CASE 2: LL
Node Force-X
kN
102 0.00
103 0.00
SUM: 0.00
Max. residual:

101 - 102
xial She
kN
0.00
0.00
0.00
0.00
0.00
0.00
glob Y-
m
0000 0.
0000 0.
0000 0.
0000 0.
0000 0
0000 0.
102 - 103
xial She
kN
0.00 .
0.00 -
0.00 .
0.00
0.00
0.00
glob Y=
m
0000 0
0000 -0
0000 -0
0000 -0
0000 -0
0000 0
Force-Y
kN
5.80
2.75
8.55

Section 10:

ar-y
kN

.0005

0000

Section 10:

ar-y

3.5¢
2.29
i
0.23
1.49
2.75

glob
m

.0000
.0019
.0034
.0036
.0023
.0000

Shea

QOO OO OO
(=]

Shea
Z2-g
0.0
0.0
0.0
0.0
0.0
0.0

Force-Z
kN

0.00

0.00

0.00

-8.882E-16 at DOFN: 6

[oNoNoNoNoNol

230PFC Y
r-z Torque
kN kNm kNm
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
lob y-local z-local
m m m
000 0.0000 0.0000
000 0.0001 0.0000
000 0.0001 0.0000
000 0.0001 0.0000
000 0.0001 0.0000
000 0.0000 0.0000
230PFC Y
r-z Torque
kN kNm kNm
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
lob y-local z-local
m m m
000 0.0000 0.0000
000 -0.0019 0.0000
000 -0.0034 0.0000
000 -0.0036 0.0000
000 -0.0023 0.0000
000 0.0000 0.0000
Moment-X Moment-Y
kNm kNm
0.00 0.00
0.00 0.00

(all nodes)

0.
-0.
=0p
-1.
-1.
-2.

ON D WHEN

Moment-y Moment-z

kNm
00

kNm

Moment-2

kNm

(Reactions act on structure in positive global axis directions.)

CASE 3: 1.2DL+

Load Combinations

Case Factor
1 1.200 DL
2 1.500 LL

Sum of Applied Loads (Global Axes) :
FX:

0.000

1.5LL

FY:

-28

.785

Moments about the global origin:

MX : 0.000

SIGN CONVENTION

Positive Forces

Axial - Tension
Torque - Right-h
Deflections:

MY:

and twist

0

(Member Axes):

.000

Shear
Moment

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R3.p1

Fz: 0.000

MZ: -136.729

- End A sagging
- Sagging
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MEMBER FORCES AND DEFLECTIONS

Moment-y
kNm

Moment-Y
kNm

191016&

Sc u-q

Page 4 of 5
4 Sep 2018
9:21 AM

Moment-z

Moment-7
kNm

0.00

0.00

CASE 3: 1.2DL+1.5LL
MEMBER 101: Nodes 101 - 102 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 0.00 0.00 0.00
2 0.50 0.00 1.51 0.00 0.00
3 1.00 0.00 3.03 0.00 0.00
4 1.50 0.00 4.55 0.00 0.00
5 2.00 0.00 6.06 0.00 0.00
6 2.50 0.00 7.57 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local
m m m m m
1 0.0 0.0000 0.0071 0.0000 0.0000
2 0.5 0.0000 0.0059 0.0000 0.0002
3 1.0 0.0000 0.0046 0.0000 0.0003
4 1.5 0.0000 0.0033 0.0000 0.0004
5 2.0 0.0000 0.0018 0.0000 0.0004
6 2.5 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 230PFC Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm
1 0.00 0.00 -11.96 0.00 0.00
2 1.40 0.00 -7.72 0.00 0.00
3 2.80 0.00 -3.47 0.00 0.00
4 4.20 0.00 0.77 0.00 0.00
5 5.60 0.00 5.01 0.00 0.00
6 7.00 0.00 9.25 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local
m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000
2 1.4 0.0000 -0.0063 0.0000 -0.0063
3 2.8 0.0000 -0.0113 0.0000 -0.0113
4 4.2 0.0000 -0.0120 0.0000 -0.0120
5 5.6 0.0000 -0.0077 0.0000 -0.0077
6 7.0 0.0000 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 3: 1.2DL+1.5LL
Node Force-¥X Force-Y Force-2 Moment-X
kN kN kN kNm
102 0.00 19.53 0.00 0.00
103 0.00 9.25 0.00 0.00
SUM: 0.00 28.78 0.00 (all nodes)
(Reactions act on structure in positive global axis directions.)
CASE 4: DL+0.7LL

Load Combinations

Case Factor
1 1.000 D
2 0.700 L

L
L

Sum of Applied Loads (Global RAxes):

FX: 0.000

FY:

Moments about the global origin:
MY:

MX: 0.000

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tensio

n

Torque - Right-hand twist

Deflections:

Moment - Sagging

Global deflections are absolute.

Local deflections are relative to chord joining displaced end

MEMBER FORCES AND DEFLECTIONS

CASE 4: DL+0.7LL

MEMBER 101: Nodes 101 - 102

Point Offset
m

1 0.00

2 0.50

3 1.00

Axial
kN
0.00
0.00
0.00

Section 10: 230PFC Y
Shear-y Shear-z Torque
kN kN kNm
0.00 0.00 0.00
1.01 0.00 0.00
2.03 0.00 0.00

-19.285 FZ: 0.000
0.000 MZ: -91.604
Shear - End A sagging

Moment-y
kNm

0.00
0.00
0.00

nodes.

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R3.p1
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4 1.50
5 2.00
6 2.50

Point Offset X

m

1 0.0
2 0.5
3 1.0
4 1.5
5 2.0
6 2.5

MEMBER 102: Nodes

Point Offset

m

1 0.00
2 1.40
3 2.80
4 4.20
5 5.60
6 7.00

Point Offset X

DU WN
NN RO
oD OS

SUPPORT REACTIONS

CASE 4: DL+O0.
Node Force-X
kN

102 0.00
103 0.00
SUM: 0.00

COOOO O

neers

0.00 3.04 0.00 0.00
0.00 4.06 0.00 0.00
0.00 5.07 0.00 0.00
-glob Y-glob Z2-glob y-local
m m m m
0000 0.0048 0.0000 0.0000
0000 0.0039 0.0000 0.0001
0000 0.0031 0.0000 0.0002
0000 0.0022 0.0000 0.0003
0000 0.0012 0.0000 0.0002
0000 0.0000 0.0000 0.0000
102 - 103 Section 10: 230PFC Y
Axial Shear-y Shear-z Torque
kN kN kN kNm
0.00 -8.01 0.00 0.00
0.00 -5.17 0.00 0.00
0.00 -2.33 0.00 0.00
0.00 0.51 0.00 0.00
0.00 3.36 0.00 0.00
0.00 6.20 0.00 0.00
-glob Y-glob Z-glob y-local
m m m m
.0000 0.0000 0.0000 0.0000
.0000 -0.0042 0.0000 -0.0042
.0000 ~0.0076 0.0000 -0.0076
.0000 -0.0080 0.0000 -0.0080
.0000 -0.0052 0.0000 -0.0052
.0000 0.0000 0.0000 0.0000
7LL
Force-Y Force-2 Moment-X
kN kN kNm
13.09 0.00 0.00
6.20 0.00 0.00
19.28 0.00 (all nodes)

110168

Sc5D
Page 5 of 5
4 Sep 2018
9:21 AM
0.00 -2.28
0.00 -4.06
0.00 -6.34
z-local
m
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
Moment-y Moment-z
kNm kNm
0.00 -6.34
0.00 2.88
0.00 8.13
0.00 9.40
0.00 6.69
0.00 0.00
z-local
m
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
Moment-Y Moment-2
kNm kNm
0.00 0.00
0.00 0.00

(Reactions act on structure in positive global axis directions.)

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R3.p1
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TMK Consulting Engineers
Job: R6

R.R6

1710168

INPUT/ANALYSIS REPORT

Job: R6

R.R6
1710168
Plane frame
4 Sep 2018
09:34 AM

Spring supports
Sections
Materials ....ii'iiiinniineinnnnan
Primary load CaS€S .........viiunnn
Combination load cases

NNHEFHONDW

Analysis: Linear elastic

LOAD CASES

Case Type Analysis Title
1 P L DL
2 P L
3 € L
4 C L

LL
1.2DL+1.5LL
DL+0.7LL

Analysis Types:
S - Skipped (not analysed)
L - Linear
N - Non-linear

NODE COORDINATES

Node X Y Z

m
0.000
1.400
4,400

Restraint

m
.000
.000
.000

101
102
103

0.000
0.000
0.000

000000
010000
111000

[eNeNw)

MEMBER DEFINITION

Member A B C Prop Matl Rel-A Rel-B Length

m
1.400
3.000

101
102

101
102

102 Y 10 1 000000
103 Y 10 1 000000

000000
000000
LIBRARY SECTIONS

Section Library
10 asw

Axis Comment
Y All spans

Name
150PFC

SECTION PROPERTIES

Section Ax Ay Az J Iy Iz
m2 m2 m2 mé mé m4
10 2.250E-03 0.000E+00 0.000E+00 5.490E-08 1.290E-06 8.340E-06

MATERIAL PROPERTIES

Material E u
kN/m2
1 2.000E+08

Density
t/m3
7.850E+00

Alpha
/deg C

0.2500 1.170E-05

TABLE OF QUANTITIES
MATERIAL 1
Section

Name Comment

10 150PFC All spans

CONDITION NUMBER

Maximum condition number:
CASE 1: DL

Member IL.oads

Member
101
102

4.000E+00 at node: 101 DOFN: 6

Form
UNIF
UNIF

T A S F1 X1 F2 X2
FY GL -1.400
FY GL -1.400

131016§
SCSE

Page 1 of 5
4 Sep 2018
9:34 AM

fact

Microstrark:\22017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R6.p1



TMK Consulting Engineers

Job: R6
R.R6
1710168
Sum of Applied Loads (Global Axes):
FX: 0.000 FY: -6.160 Fz:
Moments about the global origin:
MX: 0.000 MY : 0.000 M7Z:
SIGN CONVENTION
Positive Forces (Member Axes):
Axial - Tension Shear - E
Torque - Right-hand twist Moment - S
Deflections:

Global deflections are absolute.

0.000

-13.552

nd A sagging
agging

Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS

CASE 1: DL
MEMBER 101: Nodes 101 - 102 Section 10: 150PFC Y
Point Offset Axial Shear-y Shear-z Torque
m kN kN kN kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00
2 0.28 0.00 0.39 0.00 0.00 0.00
3 0.56 0.00 0.78 0.00 0.00 0.00
4 0.84 0.00 1.18 0.00 0.00 0.00
5 1.12 0.00 1.57 0.00 0.00 0.00
6 1.40 0.00 1.96 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 -0.0002 0.0000 0.0000 0.0000
2 0.3 0.0000 -0.0002 0.0000 0.0000 0.0000
3 0.6 0.0000 -0.0001 0.0000 0.0001 0.0000
4 0.8 0.0000 0.0000 0.0000 0.0001 0.0000
5 1.1 0.0000 0.0000 0.0000 0.0001 0.0000
6 1.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 150PFC Y
Point Offset Axial Shear-y Shear-z Torgue
m kN kN kN kNm kNm
1 0.00 0.00 -2.56 0.00 0.00 0.00
2 0.60 0.00 -1.72 0.00 0.00 0.00
3 1.20 0.00 -0.88 0.00 0.00 0.00
4 1.80 0.00 -0.04 0.00 0.00 0.00
5 2.40 0.00 0.80 0.00 0.00 0.00
6 3.00 0.00 1.64 0.00 0.00 0.00
Point Offset X-glob Y-glob Z—-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.6 0.0000 -0.0002 0.0000 -0.0002 0.0000
3 1.2 0.0000 -0.0004 0.0000 -0.0004 0.0000
4 1.8 0.0000 -0.0004 0.0000 -0.0004 0.0000
5 2.4 0.0000 -0.0003 0.0000 -0.0003 0.0000
6 3.0 0.0000 0.0000 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 1: DL
Node Force-X Force-Y Force-7 Moment-X Moment-Y
kN kN kN kNm kNm
102 0.00 4.52 0.00 0.00 0.00
103 0.00 1.64 0.00 0.00 0.00
SUM: 0.00 6.16 0.00 (all nodes)
Max. residual: -1.110E-16 at DOFN: 2

0.
=0F
0.
0.
0.
1

1.
0.
0.

0
0.
0

Moment-y Moment-z

kNm
00

Moment-y Moment-z

kNm

Moment-2

kNm

(Reactions act on structure in positive global axis directions.)

CASE 2: LL
Member Loads
Member Form T A S Fl
101 UNIF FY GL -0.900
102 UNIF FY GL -0.900
Sum of Applied Loads (Global Axes) :
FX: 0.000 FY: -3.960 FZ:
Moments about the global origin:
MX: 0.000 MY : 0.000 MZ:

Microstrark:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R6.p1
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0.000
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X2
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TMK Consulting Engineers

Job: R6
R.R6
1710168

SIGN CONVENTION

Positive Forces
Axial

(Member Axes):
- Tension

Torque - Right-hand twist

Deflections:

Shear

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MEMBER FORCES AND DEFLECTIONS

CASE 2: LL
MEMBER 101: Nodes 101 - 102 Section 10:
Point Offset Axial Shear-y Shea
m kN kN
1 0.00 0.00 0.00
2 0.28 0.00 0.25
3 0.56 0.00 0.50
4 0.84 0.00 0.76
5 1.12 0.00 1.01
6 1.40 0.00 1.26
Point Offset X-glob Y-glob Z-g
m m m
1 0.0 0.0000 -0.0001 0.0
2 0.3 0.0000 -0.0001 0.0
3 0.6 0.0000 -0.0001 0.0
4 0.8 0.0000 0.0000 0.0
5 1.1 0.0000 0.0000 0.0
6 1.4 0.0000 0.0000 0.0
MEMBER 102: Nodes 102 - 103 Section 10:
Point Offset Axial Shear-y Shea
m kN kN
1 0.00 0.00 -1.64
2 0.60 0.00 -1.10
3 1.20 0.00 -0.56
4 1.80 0.00 -0.02
5 2.40 0.00 0.52
6 3.00 0.00 1.06
Point Offset X-glob Y-glob z-g
m m m
1 0.0 0.0000 0.0000 0.0
2 0.6 0.0000 -0.0001 0.0
3 1.2 0.0000 -0.0002 0.0
4 1.8 0.0000 -0.0003 0.0
5 2.4 0.0000 -0.0002 0.0
[3 3.0 0.0000 0.0000 0.0
SUPPORT REACTIONS
CASE 2: LL
Node Force-X Force-Y Force-2Z
kN kN kN
102 0.00 2.90 0.00
103 0.00 1.06 0.00
SUM: 0.00 3.96 0.00
Max. residual: -1.110E-16 at DOFN: 6

OO O0OCOO

- End A sagging
Moment - Sagging

150PFC Y

r-z Torque
kN kNm
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
lob y-local
m m
000 0.0000
000 0.0000
000 0.0000
000 0.0000
000 0.0000
000 0.0000

150PFC Y
r-z Torque
kN kNm
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
lob y-local
m m
000 0.0000
000 -0.0001
000 -0.0002
000 -0.0003
000 -0.0002
000 0.0000

Moment-X

kNm
0.00
0.00

{(all nodes)

Moment-y Moment-z

kNm kNm
0.00 0.00
0.00 -0.04
0.00 -0.14
0.00 -0.32
0.00 -0.56
0.00 -0.88
z-local
m
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Moment-y Moment-z

kNm kNm

0.00 -0.88

0.00 -0.06

0.00 0.44

0.00 0.62

0.00 0.47

0.00 0.00
z-local
m
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Moment-Y Moment-2

kNm kNm
00 0.00
00 0.00

(Reactions act on structure in positive global axis directions.)

CASE SHH

Load Combinations

Case Factor
1 1.200
2 1.500

D
L

1.2DL+1.5LL

L
L

Sum of Applied Loads (Global Axes):

FX:

0.000

FY:

-13.332

Moments about the global origin:

MX:

SIGN CONVENTION

Positive Forces
Axial

0.000

(Member Axes):
- Tension

MY:

Torque - Right-hand twist

Deflections:

0

.000

Shear
Moment

Global deflections are absolute.
Local deflections are relative to chord joining displaced end nodes.

MicrostrarK:12017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\R6.p1

Fz:

MZ:

0.000

-29.330

- End A sagging

- Sagging

Page 3 of 5
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MEMBER FORCES AND DEFLECTIONS
CASE 3: 1.2DL+1.5LL
MEMBER 101: Nodes 101 - 102 Section 10: 150PFC Y

Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.28 0.00 0.85 0.00 0.00 0.00 -0.12
3 0.56 0.00 1.70 0.00 0.00 0.00 -0.48
4 0.84 0.00 2.55 0.00 0.00 0.00 -1.07
5 1.12 0.00 3.39 0.00 0.00 0.00 -1.90
6 1.40 0.00 4,24 0.00 0.00 0.00 -2.97
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 -0.0005 0.0000 0.0000 0.0000
2 0.3 0.0000 -0.0003 0.0000 0.0001 0.0000
3 0.6 0.0000 -0.0002 0.0000 0.0001 0.0000
4 0.8 0.0000 -0.0001 0.0000 0.0001 0.0000
5 1.1 0.0000 0.0000 0.0000 0.0001 0.0000
6 1.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 150PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -5.53 0.00 0.00 0.00 -2.97
2 0.60 0.00 -3.72 0.00 0.00 0.00 -0.19
3 1.20 0.00 -1.90 0.00 0.00 0.00 1.49
4 1.80 0.00 -0.08 0.00 0.00 0.00 2.08
5 2.40 0.00 1.74 0.00 0.00 0.00 1.59
6 3.00 0.00 3.56 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
i 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.6 0.0000 -0.0004 0.0000 -0.0004 0.0000
3 1.2 0.0000 -0.0008 0.0000 -0.0008 0.0000
4 1.8 0.0000 -0.0009 0.0000 -0.0009 0.0000
5 2.4 0.0000 -0.0006 0.0000 -0.0006 0.0000
6 3.0 0.0000 0.0000 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 3: 1.2DL+1.5LL
Node Force-X Force-Y Force-2 Moment-X Moment-Y Moment-Z
kN kN kN kNm kNm kNm
102 0.00 9.78 0.00 0.00 0.00 0.00
103 0.00 3.56 0.00 0.00 0.00 0.00
SUM: 0.00 13.33 0.00 (all nodes)
(Reactions act on structure in positive global axis directions.}
CASE 4: DL+0.7LL

Load Combinations

Case Factor
1 1.000 DL
2 0.700 LL

Sum of Applied Loads (Global Axes) :
FX:

0.000 FY: -8.932 Fz: 0.000
Moments about the global origin:
MX: 0.000 MY: 0.000 MZ: -19.650

SIGN CONVENTION

Positive Forces (Member Axes):

Axial - Tension Shear - End A sagging
Torque - Right-hand twist Moment - Sagging
Deflections:

Global deflections are absolute.

Local deflections are relative to chord joining displaced end nodes.
MEMBER FORCES AND DEFLECTIONS
CASE 4: DL+0.7LL
MEMBER 101: Nodes 101 - 102 Section 10: 150PFC Y

Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 0.28 0.00 0m57 0.00 0.00 0.00 -0.08

3 0.56 0.00 1.14 0.00 0.00 0.00 -0.32

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\RSG.p1
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4 0.84 0.00 1.71 0.00 0.00 0.00 -0.72
5 1512 0.00 2.27 0.00 0.00 0.00 -1.27
6 1.40 0.00 2.84 0.00 0.00 0.00 -1.99
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 -0.0003 0.0000 0.0000 0.0000
2 0.3 0.0000 -0.0002 0.0000 0.0000 0.0000
3 0.6 0.0000 -0.0001 0.0000 0.0001 0.0000
4 0.8 0.0000 0.0000 0.0000 0.0001 0.0000
5 1.1 0.0000 0.0000 0.0000 0.0001 0.0000
6 1.4 0.0000 0.0000 0.0000 0.0000 0.0000
MEMBER 102: Nodes 102 - 103 Section 10: 150PFC Y
Point Offset Axial Shear-y Shear-z Torque Moment-y Moment-z
m kN kN kN kNm kNm kNm
1 0.00 0.00 -3.71 0.00 0.00 0.00 -1.99
2 0.60 0.00 -2.49 0.00 0.00 0.00 -0.13
3 1.20 0.00 -1.27 0.00 0.00 0.00 1.00
4 1.80 0.00 -0.05 0.00 0.00 0.00 1.40
5 2.40 0.00 1.16 0.00 0.00 0.00 1.06
6 3.00 0.00 2.38 0.00 0.00 0.00 0.00
Point Offset X-glob Y-glob Z-glob y-local z-local
m m m m m m
1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.6 0.0000 -0.0002 0.0000 -0.0002 0.0000
3 1.2 0.0000 -0.0005 0.0000 -0.0005 0.0000
4 1.8 0.0000 -0.0006 0.0000 -0.0006 0.0000
5 2.4 0.0000 -0.0004 0.0000 -0.0004 0.0000
6 3.0 0.0000 0.0000 0.0000 0.0000 0.0000
SUPPORT REACTIONS
CASE 4: DL+0.7LL
Node Force-X Force-y Force-Z Moment-X Moment-Y Moment-Z
kN kN kN kNm kNm kNm
102 0.00 6.55 0.00 0.00 0.00 0.00
103 0.00 2.38 0.00 0.00 0.00 0.00
SUM: 0.00 8.93 0.00 (all nodes)

(Reactions act on structure in positive global axis directions.)

MicrostrarK:\2017\10\1710168\Structural Drawings and Calcs\Design Calculations and Details\ROOF BEAM\RG.p1



Ref.: 1710168
Date: 07-Oct-18
) a @*‘@ Design: RR
* f Page: scg|
STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member R.R5 Designspan, L= 7400 mm | |
Effective length of lateral restraint, |, = 1200 mm a P
Distance, a, from LH Support to Point Load = 4000 mm A4 4B
€ T >
Load Type UDL Width
1a. Uniform DL 0.40 kPa X 180 m= 072 kN/m
wall load 0.75 kN/m
Self Weight 0.25 kN/m
Total 1.72 kN/m
1b. Point DL KCB1 Total 3.10 kN
2a. Uniform LL 0.25 kPa X 180 m= 0.45 KkN/m STRENGTH DESIGN
0.00 kN/m Combination of
Total 0.45 kN/m Load Types **
2b. Point LL &CB1 Total 1.30 kN
——— @ DL+ LL
3a. Uniform WL (see note) -1.13 kPa X 1.80 m = -2.03  kN/m
Other WL 0.00 kN/m ObL+w+w
Total -2.03 kN/m
— ObL+wL
3b. Point WL wind Total -5.60 kN

*Note: For WL, 'positive' loads act downward and 'negative' loads act upward

** ASINZS 1170.0:2002

Deflection Limits Span:Deflection Ratio Maximum Deflection (mm)
1. Dead Load 360 20
2. Dead Load + 0.7 * Live Load 250 28
3. Wind Load Only 200 20
Bending Moments and Stiffness (Refer to Comnbination of Load Types for Member Strength Calculations)
W = 2.74 kN/m pP* = 5.67 kN M* = 29.04 kNm
Ra" = 12.74 kN Rg* = 13.20 kN lreqoL = 23.3E+6 mm* «— Governs
Ws,DL+0 7 = 2.03 kN/m Ps,DL+0 = 4.01 kN Ireq,DL+0 7= 20.2E+6 mm4
Wy = 0.00 kN/m Pswi = 0.00 kN leqwe =  000.0E+0 mm*
Trial Section
Trial beam size : 200 UB 25.4 j Material Properties
Depth of section, d = 203 mm E= 200E+3 MPa
Flange width, b, = 133 mm G= 76.9E+3 MPa
Flange thickness, t; = 7.8 mm
Web thickness, t,, = 5.8 mm Section Capacity -- M* < ¢M,
Section area, A, = 3230 mm? Check M* < oM, (= f, Z.,)
= 23.6E+6 mm* .. OK M, = 82.9 kNm (Clause 5.2.1)
Z.= 232E+3 mm? M = 74.6 kNm > 29.04 kNm :. OK
S, = 260E+3 mm?®
= 854 mm Member Capacity -- M* < ¢M,,
l,= 3.06E+6 mm®* Check M* S $Mp, (= ¢ 0.0 Mg, S DM, )
L= 46.1E+3 mm® Pm = 000 | 7S 4100 Table 5.6.1
S, = 70.9E+3 mm® Om 1.13
= 30.8 mm k= 1.00 Table 5.6.3(1)
J= 62, 7E+3 mm k= 1.40 Table 5.6.3(2)
ly = 29.2E+9 mm?® ke = 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 1680 mm
Web, f, = 320 MPa M, = 2324 kNm (Eq. 6.5.1.1(3))
ke = 1.00 oG = 0.85 Eq. 5.6.1.1(2)
2y = 259E+3 mm® Moy 79.3 kNm (Eq. 5.6.1.1(1))
Zy = 68.8E+3 mm® oMy, = 71.4 kNm > 29.04 kNm :. OK
Compactness = N
ADOPT
200 UB 25.4

Restrain top flange laterally at 1200 mm centres (maximum)
ALTERNATIVELY ADOPT 230 PFC: Ix = 26.8x106mm4 & ¢pMbx = 59.1 kNm

Revision Code: 02
Approved By: GC

Document Title: Steel Beam
Issue Date: 12-Mar-2009
R5.xlsm

Checked By:

Checked Date: ...../......[.........



Ref.: 1710168
Date: 07-Oct-18
% éﬁ Design: RR
* @&* Page: sc(Z
STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member R.R5 Designspan, L= 7400 mm ,
Effective length of lateral restraint, l, = 4000 mm a P
Distance, a, from LH Support to Point Load = 4000 mm A 3 K B
L
Load Type UDL Width
1a. Uniform DL 0.40 kPa X 1.80 m = 0.72  kN/m
wall load 0.75 kN/m
Self Weight 0.25 kN/m
Total 1.72 kN/m
1b. Point DL R_ CB1 Total 3.10 kN
2a. Uniform LL 0.25 kPa X 1.80 m= 0.45 kN/m STRENGTH DESIGN
0.00 kN/m Combination of
Total 0.45 kN/m Load Types **
2b.PointLL . CB1 Total 1.30 kN
ObL+1LL
3a. Uniform WL (see note) -1.13 kPa X 1.80 m= -203 kN/m
Other WL 0.00 kN/m ObL++w
Total -2.03 kN/m
—— ® DL + WL
3b. Point WL wind Total -5.60 kN

*Note: For WL, 'positive’ loads act downward and 'negative’ loads act upward

Deflection Limits Span:Deflection Ratio

** ASINZS 1170.0:2002

Maximum Deflection (mm)

1. Dead Load 360 20
2. Dead Load + 0.7 * Live Load 250 28
3. Wind Load Only 200 20

Bending Moments and Stiffness

(Refer to Combination of Load Types for Member Strength Calculations)

W = -0.49 kN/m p*= -2.81 kN M= = -8.47 kNm
Ra* = -3.09 kN Rg* = -3.32 kN heqoL = 23.3E+6 mm* «— Governs
W pio7 = 2.03 kN/m PeoLsor = 401 kN legpont = 20.2E+6 mm*
W, = 0.00 kN/m Pow = 0.00 kN heqw =  000.0E+0 mm*
Trial Section
Trial beam size : 200 UB 25.4 :] Material Properties
Depth of section, d = 203 mm E= 200E+3 MPa
Flange width, b, = 133 mm G= 76.9E+3 MPa
Flange thickness, t; = 7.8 mm
Web thickness, t,, = 5.8 mm Section Capacity -- M* < ¢M,,
Section area, Ay = 3230 mm? Check M* < oMy, (=¢ f, Zc,)
k= 23.6E+6 mm* L OK Mgy = 82.9 kNm (Clause 5.2.1)
Z,= 232E+3 mm?® oM, = 74.6 kNm > 8.47 kNm :. OK
S, = 260E+3 mm®
Iy 854 mm Member Capacity -- M* < ¢M,,
ly = 3.06E+6 mm* Check M* < $Mp, (= ¢ 001 M,, < OM,,)
Z,=  46.1E+3 mm’ Bm = 0.00 | S 4100 Table 5.6.1
S,=  70.9E+3 mm° oy = 1.13
ry = 30.8 mm k= 1.00 Table 5.6.3(1)
J= 62.7E+3 mm* k = 1.00 Table 5.6.3(2)
lw= 292E+9 mm® K 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 4000 mm
Web, f, = 320 MPa M, = 56.4 kNm (Eq. 6.5.1.1(3))
k= 1.00 ag = 0.48 Eq. 5.6.1.1(2)
Zy = 259E+3 mm?* My 45.1 kNm (Eq. 5.6.1.1(1))
Z.,,=  68.8E+3 mm? oMy, = 40.6 kNm > 8.47 kNm :. OK
Compactness = N
ADOPT
200 UB 25.4 > ALk 230 PR

Restrain bottom flange laterally at 4000 mm centres (maximum)

gi\/\ = K- H N A
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STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member R.R6 Designspan, L= 4700 mm | |
Effective length of lateral restraint, |, = 1200 mm a P
Distance, a, from LH Support to Point Load = 0 mm A 'S 4B
I~ L l
Load Type UDL Width
1a. Uniform DL 0.40 kPa X 3.60 m= 144  kN/m
wall load 0.75 kN/m
Self Weight 0.14 kN/m
Total 2.33  kN/m
1b. Point DL Description Total 0.00 kN
2a. Uniform LL 0.25 kPa X 360m= 0.90 kN/m STRENGTH DESIGN
0.00 kN/m Combination of
Total 0.90 kN/m Load Types **
2b. Point LL Description Total 0.00 kN
@DL+LL
3a. Uniform WL (see note) -1.13 kPa X 360 m= -4.07  kN/m
Other WL 0.00  kN/m ObL+LL+we
Total 4.07 kN/m
ObL+wL
3b. Point WL Total 0.00 kN

*Note: For WL, 'positive’ loads act downward and 'negative' loads act upward

Deflection Limits Span:Deflection Ratio

** AS/INZS 1170.0:2002

Maximum Deflection (mm)

1. Dead Load 360 12
2. Dead Load + 0.7 * Live Load 250 18
3. Wind Load Only 200 20
Bending Moments and Stiffness (Refer to Combination of Load Types for Member Strength Calculations)
W+ = 4.14 kN/m P* = 0.00 kN M* = 11.44 kNm
Ra" = 9.74 kN Rg” = 9.74 kN heqpL = 6.2E+6 mm* «— Governs
Weprsozl = 2.96 kN/m PopLeors = 0.00 kN legprrozie = 5.2E+6 mm*
Ww = 0.00 kN/m PowL = 0.00 kN heqwe = 000.0E+0 mm*
Trial Section
Trial beam size : 150 UB 14 ::] Material Properties
Depth of section, d = 150 mm E= 200E+3 MPa
Flange width, b, = 75 mm G= 76.9E+3 MPa
Flange thickness, t; = 7 mm
Web thickness, t,, = 5 mm Section Capacity -- M* < ¢M,,
Section area, A, = 1780 mm? Check M* < M, (=9 f, Z)
= 6.7E+6 mm* 1. OK M, = 32,6 kNm (Clause 5.2.1)
zZ,= 89E+3 mm? Mgy = 29.4 kNm > 11.44 kNm :. OK
S, = 102E+3 mm®
Iy = 61.1 mm Member Capacity -- M* < ¢M,,
l,= 495.00E+3 mm* Check M* S ¢Mp, (= & 0tg-01. Mg, < OM,,)
Z,=  132E+3 mm® Bm = 0.0 | 55 4100 Table 5.6.1
Sy=  20.8E+3 mm® O = 1.13
= 16.6 mm ke = 1.00 Table 5.6.3(1)
J= 28.1E+3 mm* ki = 1.40 Table 5.6.3(2)
ly = 2.5E+9 mm® ko= 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa lg = 1680 mm
Web, f, = 320 MPa M, = 36.9 kNm (Eq. 6.5.1.1(3))
k= 1,00 o = 0.64 Eq. 5.6.1.1(2)
Zy = 102E+3 mm® Mox 23.5 kNm (Eq. 5.6.1.1(1))
Zy=  19.8E+3 mm® oMy, = 21.1 kNm > 11.44 kNm :. OK
Compactness = o]
ADOPT > Alt. Ve SO Pre_
150 UB 14 J

Restrain top flange laterally at 1200 mm centres (maximum)
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STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member R.R6 Designspan, L= 4700 mm ! l
Effective length of lateral restraint, I, = 4700 mm a P
Distance, a, from LH Support to Point Load = 0 mm A 4 4B
L
Load Type UDL Width
1a. Uniform DL 0.40 kPa X 3.60 m= 1.44  kN/m
wall load 0.75 kN/m
Self Weight 0.14 kN/m
Total 2.33 kN/m
1b. Point DL Description Total 0.00 kN
2a. Uniform LL 0.25 kPa X 3.60 m= 0.90 KkN/m STRENGTH DESIGN
0.00 kN/m Combination of
Total 0.90 kN/m Load Types **
2b. Point LL Description Total 0.00 kN
ObL+LL
3a. Uniform WL (see note) -1.13 kPa X 3.60 m= -4.07  kN/m
Other WL 0.00  KkN/m ODL+tL+w
Total 4.07 kN/m
—— @ DL + WL
3b. Point WL Total 0.00 kN

*Note: For WL, 'positive' loads act downward and 'negative' loads act upward

Deflection Limits Span:Deflection Ratio

** AS/NZS 1170.0:2002

Maximum Deflection (mm)

1. Dead Load 360 12
2. Dead Load + 0.7 * Live Load 250 18
3. Wind Load Oniy 200 20
Bending Moments and Stiffness (Refer to Combination of Load Types for Member Strength Calculations)
Wr= -1.97 kN/m P* = 0.00 kN M* = -5.45 kNm
Ra"= -4.64 kN Rg" = -4.64 kN lreqpt = 6.2E+6 mm* «— Governs
Wi = 2.96 kN/m PspoLsan = 0.00 kN leqpLro7ie = 5.2E+6 mm*
W = 0.00 kN/m Pow = 0.00 kN leqw. =  000.0E+0 mm*
Trial Section
Trial beam size : 150 UB 14 L_l Material Properties
Depth of section, d = 150 mm E= 200E+3 MPa
Flange width, b; = 75 mm G=  76.9E+3 MPa
Flange thickness, t; = 7 mm
Web thickness, t,, = 5 mm Section Capacity -- M* < ¢M,,
Section area, Ay = 1780 mm? Check M” < oM, (=6 f, Z,,)
Iy 6.7E+6 mm* .. OK M,, = 32.6 kNm (Clause 5.2.1)
Z,= 89E+3 mm? Mgy = 29.4 kNm > 5.45 kNm :. OK
S, 102E+3 mm’
Iy 61.1 mm Member Capacity -- M*< ¢M,,
l, = 495.00E+3 mm* Check M* < My (= & OO Mg, S GM, )
Z,=  13.2E+43 mm® B = 0:00 ‘ AS 4100 Table 5.6.1
Sy=  20.8E+3 mm® O = 1.13
= 16.6 mm ky = 1.00 Table 5.6.3(1)
J=  28B.1E+3 mm* k= 1.00 Table 5.6.3(2)
Iy = 2.5E+9 mm® k = 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 4700 mm
Web, f, = 320 MPa M, = 10.3 kNm (Eq. 6.5.1.1(3))
k= 1.00 g 0.26 Eq. 56.1.1(2)
Z, = 102E+3 mm® My, = 9.8 kNm (Eq. 5.6.1.1(1))
Z,= 19.8E+3 mm? OMpy = 8.8 kNm > 5.45 kNm :. OK
Compactness = o]
ADOPT
150 UB 14 > Ak Vte
Restrain bottom flange laterally at 4700 mm centres (maximum)
Document Title: Steel Beam Revision Code: 02 Checked By: ..............
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Ref.: 1710168

Date: 07-Oct-18

Design: RR
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STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member R.CB1 Designspan, L= 5500 mm l !
Effective length of lateral restraint, [, = 3000 mm a P
Distance, a, from LH Support to Point Load = 3000 mm A s 4B
L L
Load Type UDL Width
1a. Uniform DL 0.40 kPa X 0.60 m= 0.24  kN/m
0.00 kN/m
Self Weight 0.16 kN/m
Total 0.40 kN/m
1b. Point DL Total 3.60 kN
2a. Uniform LL 0.25 kPa X 060 m= 0.15 kN/m STRENGTH DESIGN
0.00 kN/m Combination of
Total 0.15 kN/m Load Types **
2b. Point LL Total 2.25 kN
- ObL+LL
3a. Uniform WL (see note) -1.13 kPa X 0.60 m= -0.68  kN/m
Other WL 0.00  kN/m ObL+ L +w
Total -0.68 kN/m
— ® DL+ wL
3b. Point WL Wind ult (1.13x9) Total -10.20 kN

*Note: For WL, 'positive’ loads act downward and ‘negative’ loads act upward

** AS/NZS 1170.0:2002

Deflection Limits Span:Deflection Ratio Maximum Deflection (mm)
1. Dead Load 360 12
2. Dead Load + 0.7 * Live Load 250 18
3. Wind Load Only 200 20
Bending Moments and Stiffness (Refer to Combination of Load Types for Member Strenglh Calculalions)
W* = 0.70 kN/m pP*= 7.70 kN M* = 13.13 kNm
Ra" = 5.43 kN Rg* = 6.13 kN heqpL = 7.1E+6 mm’ « Governs
WSYDLJ,O L= 0.50 kN/m Ps,DL+0 W= 5.18 kN Ireq,DL*O = 6.6E+6 mm4
Ww = 0.00 kN/m Powi = 0.00 kN leqwe =  000.0E+0 mm*

Trial Section

Trial beam size : 180 UB 16.1 :l Material Properties
Depth of section, d = 173 mm E= 200E+3 MPa
Flange width, b; = 90 mm G= 76.9E+3 MPa
Flange thickness, t; = 7 mm
Web thickness, t,, = 4.5 mm Section Capacity -- M* < ¢M,,
Section area, A, = 2040 mm? Check M* < ¢Mg, (=4 f, Z,,)

I = 10.6E+6 mm* .. OK Mg, = 44.2 kNm (Clause 5.2.1)

Z.= 123E+3 mm? oM, = 39.7 kNm > 13.13 kNm :. OK
S, = 138E+3 mm®
= 72 mm Member Capacity -- M* < ¢M,,
ly= 853.00E+3 mm* Check M* < ¢Mpy (= ¢ 0p.06.M,, < M, )

4= 19.0E+3 mm’® Pm = 000 1 1S 4100 Table 5.6.1
Sy=  29.4E+3 mm® o = 1.13
= 204 mm k = 1.00 Table 5.6.3(1)
J=  315E+3 mm* k = 1.00 Table 5.6.3(2)

ly = 5.9E+9 mm® k, = 1.00 Table 5.6.3(3)

Flange, f, = 320 MPa le = 3000 mm
Web, f, = 320 MPa M, = 26.4 kNm (Eq. 6.5.1.1(3))

ki = 1.00 o = 0.44 Eq. 5.6.1.1(2)

Zy= 138E+3 mm® Mpy = 22.0 kNm (Eq. 5.6.1.1(1))

Zey = 28.4E+3 mm? My = 19.8 kNm > 13.13 kNm :. OK

Compactness = C
ADOPT M. Yte 1RoPFe
180 UB 16.1

Restrain top flange laterally at 3000 mm centres (maximum)
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STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member R.CB1 Designspan,L= 5500 mm |
Effective length of lateral restraint, ,= 3000 mm a P
Distance, a, from LH Support to Point Load = 3000 mm A 'y 4B
™ L
Load Type UDL Width
1a. Uniform DL 0.40 kPa X 060 m= 0.24  kN/m
0.00 kN/m
Self Weight 0.16  kN/m
Total ____ 0.40 kN/m
1b. Point DL Total 3.60 kN
2a. Uniform LL 0.25 kPa X 0.60 m= 0.15 kN/m STRENGTH DESIGN
0.00 kN/m Combination of
Total 0.15 kN/m Load Types **
2b. Point LL Total 225 kN
I @®oL+ 1L
3a. Uniform WL (see note) -1.13 kPa X 0.60 m= -0.68 kN/m
Other WL 0.00  kN/m ObpL+iL+we
Total -0.68 kN/m
— OnbL+wL
3b. Point WL Wind uit (1.13x9) Total -10.20 kN
*Note: For WL, 'positive’ loads act downward and 'negative’ loads act upward ** AS/NZS 1170.0:2002
Deflection Limits Span:Deflection Ratio Maximum Deflection (mm)
1. Dead Load 360 12
2. Dead Load + 0.7 * Live Load 250 18
3. Wind Load Only 200 20
Bending Moments and Stiffness (Refer to Combination of Load Types for Member Strength Calculations)
W+ = 0.70 kN/m P = 7.70 kN M* = 13.13 kNm
Ra* = 5.43 kN Rg* = 6.13 kN lreqot = 7.1E+6 mm* «— Governs
WspLro7iLl = 0.50 kN/m Psouroze = 5.18 kN lreq,DLr0.7LL = 6.6E+6 mm*
W = 0.00 kN/m Pswi = 0.00 kN beqwt = 000.0E+0 mm*
Trial Section
Trial beam size : 180 UB 16.1 vl Material Properties
Depth of section, d = 173 mm E= 200E+3 MPa
Flange width, b; = 90 mm G= 76.9E+3 MPa
Flange thickness, t; = 7 mm
Web thickness, t,, = 4.5 mm Section Capacity -- M* < ¢M,,
Section area, A, = 2040 mm? Check M* S Mg, (=6 f, Zo,)
k= 10.6E+6 mm* .. OK M,, = 44.2 kNm (Clause 5.2.1)
Z,= 123E+3 mm? oM, = 39.7 kNm > 13.13 kNm :. OK
S, = 138E+3 mm®
n= 72 mm Member Capacity -- M* < ¢M,,
ly= 853.00E+3 mm* Check M* £ ¢M,, (= ¢ 00 M, < M)
Z,= e = :
y 15.053S [im B 0.00 | 7S 4100 Table 5.6.1
Sy=  29.4E+3 mm® O = 1.13
r,= 20.4 mm ki = 1.00 Table 5.6.3(1)
J= 31.5E+3 mm* k = 1.00 Table 5.6.3(2)
ly = 5.9E+9 mm® Kk, = 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 3000 mm
Web, f, = 320 MPa M, = 26,4 kNm (Eq. 6.5.1.1(3))
k= 1.00 ag = 0.44 Eq. 5.6.1.1(2)
Zox = 138E+3 mm°® My, = 22,0 kNm (Eg. 5.6.1.1(1))
Loy = 28 4E+3 mm® oMy = 19.8 kNm > 13.13 kNm :. OK
Compactness = C
ADOPT Al Uste (B0 PFc.
180 UB 16.1

Restrain top flange laterally at 3000 mm centres (maximum)

Document Title: Steel Beam Revision Code: 02 Checked BY: .......ccccovvcvinnnrn..
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COLUMN DESIGN - SHS SECTIONS - PINNED TOP & PINNED BASE Coluwma n ZCY

These calculations comply with the requirements of AS 4100 - 1998 Steel Structures.

N* = 50.0 kN vertical compression load (strength factored load)
I = 3800 mm column height
ke = 1.00 effective length factor (Clause 4.6.3)
e= 100 mm applied load eccentricity at the top of the column
= M*= 5.00 kNm
Column material yield stress ® 350 MPa O 450 MPa
Trial column size : { 89x89x3.5 SHS (C350) j
An=Ag= 1150 mm? fy= 350 MPa ke = 1.0
Z.= 36.5E+3 mm® Me=ry= 34.5 mm S«= 36.5E+3 mm®
k=1ly=  1.4E+6 mm* J= 22E+6 mm* bit = 22.4

Check member capacity
Capacity factors

dp = 0.9 Table 3.4 - bending de = 0.9 Table 3.4 - compression
For cold-formed (non-stress relieved) SHS, Op = -0.5 Table 6.3.3(2)
(a) Nominal section capacity in compression Clause 6.1
§c-Ns = 362.3 kN
> 50 kN Required :.OK
(b) Nominal member capacity in compression Clause 6.3
An = 130.3 Oy = 14.40 L= 123.13 Clause 6.3.3
n = 0.357 £ = 0.863 o, = 0.405
N¢ = 0c.Ng s Ng = 162.8 kN
dc. N = 146.6 kN

> 50 kN Required :.OK

(c) Nominal section capacity for combined bending and compression

Mg = f,.Z, = 12.8 kNm Clause 5.2.1
My = 12.8 kNm Clause 8.3.2(a) and (b)
bp-My = 11.5 kNm

> 5 kNm Required :.OK

(d) Nominal member capacity for combined bending and compression

M, = 8.4 kNm Clause 8.4.2.2
¢b'Mi = 7.6 KNm
> 5 kNm Required :.OK

= Column is Satisfactory in Combined Bending and Compression

ADOPT 89x89x3.5 SHS (C350)
| Type recommendation in
these two lines

Document Title: Column Design (SHS) Revision Code: 01 Checked By: .....c.ccccvniiiniinnnnns
Issue Date: 5-Mar-2009 Approved By: GC
3C1.xlsm Checked Date: ......[......[ .........



Ref.: 1710168

Date:  07-Oct-18
o Design: RR
& Page: sc93

ey
%

COLUMN DESIGN - SHS SECTIONS - PINNED TOP & PINNED BASE Colu mrny 3¢

These calculations comply with the requirements of AS 4100 - 1998 Steel Structures.

N* = 30.0 kN vertical compression load (strength factored load)
Ih = 3800 mm column height
ke = 1.00 effective length factor (Clause 4.6.3)
e= 100 mm applied load eccentricity at the top of the column
= M*= 3.00 kNm
Column material yield stress @®@3somPa (O 450 MPa
Trial column size : I 89x89x3.5 SHS (C350) :J
An=Ag= 1150 mm? f, = 350 MPa ke = 1.0
Z.= 36.5E+3 mm® =ry= 34.5 mm Sx= 36.5E+3 mm®
k=l = 1.4E+6 mm* J=  22E+6 mm* bit = 22.4

Check member capacity
Capacity factors

Op = 0.9 Table 3.4 - bending §c = 0.9 Table 3.4 - compression
For cold-formed (non-stress relieved) SHS, Op = -0.5 Table 6.3.3(2)
(a) Nominal section capacity in compression Clause 6.1
Ns = ki.A,.f, = 402.5 kN
dc.Ng = 362.3 kN
> 30 kN Required :.OK
(b) Nominal member capacity in compression Clause 6.3
A = 130.3 oy = 14.40 A= 123.13 Clause 6.3.3
n = 0.357 £ = 0.863 O = 0.405
Ne = 0. Ng s Ng = 162.8 kN
$c.N = 146.6 kN

> 30 kN Required :.OK

(c) Nominal section capacity for combined bending and compression

M, =1,.Z, = 12.8 kNm Clause 5.2.1
My = 12.8 kNm Clause 8.3.2(a) and (b)
Op-My = 11.5 kNm

> 3 kNm Required :.OK

(d) Nominal member capacity for combined bending and compression

M, = 10.2 kNm Clause 8.4.2.2
Op-M; = 9.1 kNm
> 3 kNm Required :.OK

= Column is Satisfactory in Combined Bending and Compression

ADOPT  89x89x3.5 SHS (C350)
‘Type recommendation in

‘these two lines Aji\nﬂ' loox g tHE Lo Liwai b Aﬁle.ch'm 0f Lleaw~ sUen

Document Title: Column Design (SHS)  Revision Code; 01 Checked By: .........ccoocvveiiinnnn
Issue Date: 5-Mar-2009  Approved By: GC
3C2.xlsm Checked Date: ...... T
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Deltacore 200

DC200 Live Load Capacity
THE STRENGTH

(000000 ===

BOTTOM STRANDS AS NOTED

< 1200 MODULE —>
22.0

\ | [ T T ]
200 \ LIVE LOAD CAPACITY [
18.0 5

— 7 -12.7 strands
/ DC200.12 (0,7)

“NLY
N\

— 5 -12.7 strands

w

<

a

S

m

2>

-l

2 1,0 \ 4 DC200.12 (0,5)

(72}

é 10.0 \\ /)/\\ 2 I e

- /_ 3.12.7 strand

w \ \,\\ \\ pd \Dczoonszr(%?s)s

> 8.0 X -

[72] \ - S |

=
6.0 <~

4 40 | \\11\\ ] —

< Ct:D o= N\\“k‘\a “\\5“~\
0.0

50 55 60 65 7.0 75 80 85 90 95 100 105 11.0 115
SPAN (m)

NOTES:

1. Concrete Compressive Strength: Deltacore Planks - 60 MPa
2. All strands are stressed to 70% U.T.S.

3. Cover to bottom strands 40mm

BOTTOM STRAND DIAMETER

DELTACORE PANELj l ﬁ NUMBER OF TOP STRANDS
DC200.12 (3,7)

NOMINAL DEPTH _—T L NUMBER OF BOTTOM STRANDS %
Cuasty

www.deltacorporation.com.au oo

O BT

O,
e
O
O
O
—
O
a

Page 9
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tnot Deltacore 200
DELTA DC200 Topped Live Load Capacity

CORPOIATION LIMITED

THE STRENGTH

60 INSITU TOPPING

e

BOTTOM STRANDS AS NOTED

< 1200 MODULE >

i \ | [ [ T ]
200 \ ‘ LIVE LOAD CAPACITY |-

18.0 N -
— 7 -12.7 strands
\ \ | becasoaz 0,7)

16.0 o %

N
A

— 5-12.7 strands

o
£
a
<
o
|
s
.|
DC200.12 (0,5)
w120 D . q -
& I
$ 100 \ \ >< A
- N 3 | 3.127strands |
& \ DC200.12 (0,3) )
S 8.0 L
2] \ N - ] __/
o \ 7\
0 60 . J
; N /;><“\\\ T~
o o \\._
:|' 4.0 § =~ = -
= \ ‘‘‘‘‘ -___\'m..\

z.oc} i

Deflections exceed - /
A =span/250

0.0 + : 1
50 55 60 65 70 75 80 85 90 95 10.0 105 11.0 115

SPAN (m)

NOTES:

1. Concrete Compressive Strength: Deltacore Planks - 60 MPa; Insitu Topping Slab - 32MPa
2. All strands are stressed to 70% U.T.S.

3. Cover to bottom strands 40mm

BOTTOM STRAND DIAMETER
DELTACORE PANELj i h NUMBER OF TOP STRANDS
DC200.12 (3,7)
NOMINAL DEPTH 4T T— NUMBER OF BOTTOM STRANDS

L
s
O
O
O
—
O
-

(]ualily

www.deltacorporation.com.au

®saciomaL
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Deltacore 200 CALCULATIONS DELTA
THE STRENGTH
Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 1  of
Project Proposed Residential Revelopment Calcs by RR Date 13/07/2018
Subject Third floor Checkedby RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 1

1.0 DELTACORE PLANK DETAILS

| Plank Type: DC 200 |

Concrete Strength - In-situ topping: 32 MPa
— 0 topping - Deltacore plank : 60 MPa

[

* N - - Prestressing - Top: 0- 127 dia Strands
O O O O O O - Bottom: 5- 12.7 dia Strands
® @ ® ™ °

Initial Prestress - Top strands: 70% UTS
- Bottom strands :  70% UTS

SPAN= 7.800 m Cover to strands -  Top strands: 47 mm
- Bottom strands: 40 mm
Section Properties :

® Deltacore Plank : Area...................... A= 125 x10° mm?
(un-topped) Moment of Inertia........... I=  g55x10° mm*
Section Modulus - Top . ... ... Z= 6.4x10°mm’
- Bottom.... Zp= 6.5 x 10° mm®
® Composite Section : Gross Section Cracked Section

Area. . ...l A= 125x10° mm® Ag= 96 x10> mm’

Moment of Inertia........... I= g55x10° mm* I,= 655x10° mm*

Section Modulus - Top....... Z= g4 x10°mm’ Io= 641 x10° mm*

-Bottom.... Zp= g5 x10° mm’ Ier= 655 x10° mm®

(DL + SDL + ‘P, LL)
2.0 APPLIED LOADS

xm P [kN] x [m] W [kN/m] L X | aim |
kP - 4
e T e Py——

Uniformly distributed Point Loads Transverse Line Loads Trapazoidal Loads
WpL = 2.6 kPa
Wsp =2.0 kPa
w, = 2.0kPa
Notes :

For point loads -
a4 = Proportion of load

carried by plank.
P

L |
[Go|[Goc oon|[con con|[can taa)[oo]
/

(053 Q4 O



Deltacore 200

Client NIATRON 10 PTY LTD
Project Proposed Residential Revelopment

Subject Third floor

SCA¢ _(b_

CALCULATIONS DELTA

THE STRENGTH
Job no. 1710168 Sheet 2 of
Calcs by RR Date 13/07/2018
Checked by RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 2

3.0 BENDING MOMENTS

100

150

Maximum Moments :

BENDING MOMENT DIAGRAM

¢ At Transfer of Prestress :
Required concrete strength :
Extreme top fibre stress :

fep = 15 MPa
fet = -0.48 MPa

¢ Construction (during pouring of topping slab) :

Bending Moments :

Dead Loads - Mg = 24 kN-m
Live Loads - M = 9 kN-m
(Muomin = 101 kN-m)
s Mup= 42 kNem
Mgery = 33 kN-m
¢ Composite Section Analysis :
Bending Moments :
Dead Loads - Mp.= 24 kN-m
Superimposed DL - Mgp = 18 kN-m
Live Loads - M, = 18 kN-m
(Muomin = 101 kN-m )
Mur= 79 kN-m
Mgerv = 60 kN-m
. 3.3 MPa
' il To
{ SR E
i [v2)
o
N
= 5.5 MPa

Deltacore Plank

Concrete Stresses :
(During construction)

Service Limit State

My = 60 kN-m
M= 79 kN-m
O6M .= 103 kN-m
(cf. f'p= 36 MPa)
(cf. f'= -1.50 MPa)
(cf.0M.= 103 kN-m (0.41 0 M)
Afy = -24 MPa
(cf.0 M.= 103 kN-m (0.76 ¢ M, )
Afp= 4 MPa
4.9 MPa fou = 51.0 MPa
9.2 MPa
1 de=22 mm
"i
o —
Cracked fp=1725MPa
(g, = 2.33%)
Topped Plank

(Service Stresses)

Ultimate Limit State
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Deltacore 200 CALCULATIONS pELTA

THE STRENGTH
Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 3 of
Project Proposed Residential Revelopment Calcs by RR Date 13/07/2018
Subject Third floor Checked by RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 3

4.0 SHEAR FORCES

SHEAR FORCE DIAGRAM

80 mm
— : 0.8 MPa
= 1.1 MPa
.................................. i
: i
! i
| 1
e — |
80 mm ! ASnE
! e . a
: (Bearing width) T max = 0.79 MPa o1= 0.39 MPa
«"« 0.197 m e (Longitudinal Stresses) (Shear stresses) (Principal tensile stresses)
I
STRESS DISTRIBUTION ( at x = 0.197 m) (/= 2.6 MPa)
Ultimate Shear Capacity :
At 0.197 m from support :
(@) Flexure-shear cracking :
M; = 54 kN-m (Ocps= 8.4 MPa)
Vo= 270 kN
Ve =314 kN
(b) Web-shear cracking :
V.= 137 kN
—> ¢ Vi =96kN

Ultimate Applied Shear Force :
Dead Loads - Vp = 11.5 kN

Superimposed DL - Vgp = 8.9 kN
Live Loads - V= 89 kN

—> V= 383KN (040¢V,)
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Deltacore 200 CALCULATIONS DE_ETLA

THE STRENGTH
Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 4  of 6
Project Proposed Residential Revelopment Calcs by RR Date 13/07/2018
Subject Third floor 3 Checked by RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 4

5.0 DEFLECTIONS

¢ Deflections at Transfer of Prestress

Upward camber due fo prestressing ............. -12mm
Deflections due to piank selfweight ............. 7 mm
Total -5mm

¢ At Pouring of Topping Slab

Deflection of plank (incl prestress) .............. -10 mm
Deflection due to topping selfwt ............... 0 mm
Total -10 mm

o Deflections of Composite Section
( 30 years after pouring topping slab)

Total Dead Load deflections ............. ...... -14 mm
Deflections due to differential shrinkage.. ........ 0mm
Additional deflectionsdueto SDL . ............... 7 mm

Additional deflections due to :

Short term Live Loading ............. 3mm (Ws=0.7)
Long term Live Loading .............. 3mm (¥ =04)
Total -3 mm ( Span/2322)

Incremental long term deflections:
After application of SDL & Live loads ............. 6mm  (Span/1232)

6.0 NATURAL FREQUENCY

Vibration design live load : wy = 0.5 kPa
Natural Frequency : n=6.8Hz



Deltacore 200

Client NIATRON 10 PTY LTD

Project Proposed Residential Revelopment

Subject Third floor _
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CALCULATIONS DELTA
THE STRENGTH
Job no. 1710168 Sheet 5 of 6
Calcs by RR Date 13/07/2018

Checked by RR

DESIGN OF DELTACORE PLANKS - Sheet 5

7.0 SUMMARY OF MATERIAL PROPERTIES

PRESTRESSING STRESS - STRAIN CURVE

2000
1800

1600
1400
1200

1000 -
800 -
600 -
400 -
200

STRESS

0.000 0.010

0.020

0.030 0.040

STEEL STRAIN

Date 13/07/2018

Tendon Properties:

TABLE 1 - Stress - Strain Curve for 12.7 dia Strands

Summary of Prestressing Forces :

(Bottom Strands)

T S d T
Force / Strand BOTHH econ i
Strands Layer Strands
Jacking Force : 129 kN 0kN OkN
Forces at Transfer : 125 kN O kN OkN
Long Term Forces : 103 kN OkN OkN
(Long term Losses) (20.0%)
Concrete Properties:
+ Deltacore Plank :
Concrete Strength : fc= 60MPa
Basic Creep Coefficient: ¢g.p= 2.0
Basic Drying Shrinkage : €gqp= 900 x 10°
¢ Topping Slab :
Concrete Strength : fe= 32MPa
Basic Creep Coefficient : ¢eep= 3.4
Basic Drying Shrinkage : €gqp= 900 x 10°

Strands Fp Fpy

9.3 dia. 1860 MPa 1580 MPa
12.7 dia. 1840 MPa 1565 MPa
15.2 dia. 1750 MPa 1488 MPa

Ep = 195 000 MPa
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Deltacore 200 CALCULATIONS DELTA

THE STRENGTH

Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 6 of
Project Proposed Residential Revelopment Calcs by RR Date 13/07/2018
Subject Third floor o Checked by RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 6

CONCRETE STRESS - STRAIN CURVE

70.00
200 Deltacore plank :
‘o .
% 50.00 f'c= 60MPa
@ : o
ﬁ 40.00 In-situ topping :
» f'e= 32MPa
LJ_JJ 30.00
& Limiting concrete strain:
Z 2000
(o} €= 0.003
o
10.00
0.00 ; - r
0.0000 0.0010 0.0020 0.0030
CONCRETE STRAIN
TABLE 2 - Concrete Stress - Strain Curve
Time Dependent Concrete Properties Concrete Elastic Shrinkage Design Creep Factor
of Deltacore Panel Strength | Modulus Strain 1+ e/ @)
fcm Ecj Ecs Swt. DLadd SDL LL
At transfer of Prestress : 36 MPa | 32120 MPa 66 x 10° = - - =
At pouring of topping slab : 58 MPa | 37890 MPa| 349 x10° | 242 | - . .
At application of Applied Loads : 61 MPa | 38390MPa| 559 x10% | 3.13| 135 | - -
30 years after pouring topping slab: 61 MPa | 38470MPa| 674 x10° | 357 | 1.88 | 1.52 | 1.52

TABLE 3 - Time Dependent Concrete Properties for Deltacore Panel
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Deltacore 250 CALCULATIONS - D-SE'%A

comanaTiom LseTen

THE STRENGTH

Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 1 of 6
Project PROPOSED RESIDENTIAL DEVELOPMENT Calcs by RR Date  13/07/2018
Subject THIRD FLOOR - PANEL AND ROOF LOAD Checkedby RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 1

1.0 DELTACORE PLANK DETAILS

| Plank Type: DC 250 |

Concrete Strength - In-situ topping: 32 MPa
P 0 topping - Deltacore plank : 60 MPa

. o. ° .. » ® . Prestressing - Top: 4- 12.7dia Strands
O O O O O - Bottom: 12- 12.7 dia Strands
L] ... ® e L ] ... L

Initial Prestress - Top strands: 70% UTS
- Bottom strands :  70% UTS

SPAN = 7.800 m Cover to strands -  Top strands: 37 mm
- Bottom strands : 40 mm
Section Properties :

® Deltacore Plank : Ared. ..., A= 160 x10° mm?
(un-topped) Moment of Inertia........... I= 1305x10° mm*
Section Modulus - Top....... Z= 101 x10° mm’
-Bottom.... Zy,= 10.6 x10° mm’
® Composite Section : Gross Section Cracked Section

Area...................... A= 160 x10° mm’ Ag=  93x10° mm®

Moment of Tnertia........... I= 1305x10° mm* I,= 1305 x 10° mm*

Section Modulus - Top. ... ... z= 10.1 x10° mm® Ie= 303 x10° mm'

- Bottom.... Zp= 106 x10° mm’ Teg= 1233 x10° mm*

(DL + SDL + 1. LL)
2.0 APPLIED LOADS

xm P N x [m] W kN/m] x afm |
w [kPa] %— l t % wﬁ:’,’—_lr "

A A A A A A A [kPa] A
Uniformly distributed Paint Loads Transverse Line Loads Trapazoidal Loads
Wp = 3.3 kPa P x a, w1 x w2 a
Wsp =2.0 kPa SDL | 26.0 | 4.800 | 100% SDL | 19.0 | 0.000| 19.0 | 3.800
W, = 2.0 kPa LL 2.4 | 4,800 | 100% LL 1.0 | 0.000| 1.0 | 3.800
Notes :

For point loads -
a4 = Proportion of load
carried by plank.

f{'.\-.:"-:br)t_‘.- cod|[0o0 oo0|[coo ooo][oo
!

0] 0.2} (0]



Deltacore 250

Client

NIATRON 10 PTY LTD
Project PROPOSED RESIDENTIAL DEVELOPMENT
Subject THIRD FLOOR - PANEL AND ROOF LOAD

Job no.

Calcs by

DESIGN OF DELTACORE PLANKS - Sheet 2

3.0 BENDING MOMENTS

=
CALCULATIONS

o

DELTA
THE STRENGTH
1710168 Sheet 2  of 6
RR Date 13/07/2018
Date 13/07/2018

Checked by RR

0
100 | Maximum Moments :
200 Meery = 199 kN-m
300 Myt = 254 kN-m
oM .= 293 kN-m
400
BENDING MOMENT DIAGRAM
¢ At Transfer of Prestress :
Required concrete strength : Sfep = 27 MPa (cf. f'p= 36 MPa)
Extreme top fibre stress : St = 5.23 MPa (cf. f'q = -3.00 MPa)
¢ Construction (during pouring of topping slab) :
Bending Moments :
Dead Loads - Mp_= 30 kN-m
Live Loads - M, ;= 9 kN-m
(Muomin = 224 kN-m)
: M= 50 kN-m  (cf.¢M.= 293 kN-m (017 6 M, )
Mgy = 40 kKN-m Afp=-52MPa
¢ Composite Section Analysis :
Bending Moments :
Dead Loads - MDL = 30 kN-m
Superimposed DL - Mgp, = 143 kN-m
Live Loads - M = 26 kN-m
(Muomin = 224 kN-m )
: M 1= 254 kN-m  (cf.0M.= 293 kN-m (0.87 ¢ M)
Mgery = 199 kN-m Afp= 89 MPa
i 7.7 MPa 17.2 MPa feu = 51.0 MPa
| G 27.3 MPa
£ T d=59 mm
E
N -
w0 »
~N ’J"
,/' ———
T - Hrme _
12.3 MPa Cracked Sfp = 1640 MPa
(&= 1.19%)
Deltacore Plank Topped Plank

Concrete Stresses :

(During construction)
Service Limit State

(Service Stresses)

Ultimate Limit State
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Deltacore 250 CALCULATIONS DELTA

THE STRENGTH

Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 3 of 6
Project PROPOSED RESIDENTIAL DEVELOPMENT Calcs by RR Date 13/07/2018
. Subject THIRD FLOOR - PANEL AND ROOF LOAD Checked by RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 3

4.0 SHEAR FORCES

S — e
b
SHEAR FORCE DIAGRAM
85 mm
== . 3.2 MPa
' | 5.1 MPa
T o o e e e J
| .f
: i
i i
i i
120 mm : e
f o ) a
;  (Bearing width) T max = 2.61 MPa 1= 1.41 MPa
4 0.266 m / (Longitudinal Stresses) (Shear stresses) (Principal tensile stresses)
I
STRESS DISTRIBUTION ( at x = 0.266 m) (fe=26 MPa)
Ultimate Shear Capacity :
At 0.266 m from support :
(@) Flexure-shear cracking :
M, = 138 kN-m (Ocps= 13.0MPa)
V, = 498 kN
Ve = 566 kN
(b) Web-shear cracking :
V.= 202 kN

—> ¢Vic=141kN

Ultimate Applied Shear Force :
Dead Loads - Vp = 146 kN
Superimposed DL - Vgp = 78.2 kN
Live Loads - V= 128 kN

—> Vu= 1344 kN (0950 V)
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Deltacore 250 CALCULATIONS ~ oiiza

THE STRENGTH
Client NIATRON 10 PTY LTD Job no. 1710168 Sheet 4  of 6
Project PROPOSED RESIDENTIAL DEVELOPMENT Calcs by RR Date 13/07/2018 ]
Subject THIRD FLOOR - PANEL AND ROOF LOAD Checked by RR Date 13/07/2018

DESIGN OF DELTACORE PLANKS - Sheet 4

5.0 DEFLECTIONS

¢ Deflections at Transfer of Prestress

Upward camber due to prestressing ............. - 11 mm
Deflections due to plank selfweight ............. 5 mm
Total -7 mm

¢ At Pouring of Topping Slab

Deflection of plank (incl prestress) .............. -11 mm
Deflection due to topping selfwt ............... 0 mm
Total -11 mm

o Deflections of Composite Section
( 30 years after pouring topping siab)

Total Dead Load deflections ............. ...... -14 mm
Deflections due to differential shrinkage......... 0 mm
Additional deflectionsdueto SDL ................ 26 mm

Additional deflections due to :

Short term Live Loading ............. 4mm (¥s=07)
Long term Live Loading .............. 2mm (¥,=04)
Total 16 mm (Span/486)

Incremental long term deflections:
After application of SDL & Live loads . ............ 27 mm ( Span/291)

6.0 NATURAL FREQUENCY

Vibration design live load : wu = 0.5 kPa
Natural Frequency : n=86Hz



Deltacore 250

Client NIATRON 10 PTY LTD

Project PROPOSED RESIDENTIAL DEVELOPMENT
Subject THIRD FLOOR - PANEL AND ROOF LOAD

S
CALCULATIONS

Job no.
Calcs by RR
Checked by RR

DESIGN OF DELTACORE PLANKS - Sheet 5

7.0 SUMMARY OF MATERIAL PROPERTIES

PRESTRESSING STRESS - STRAIN CURVE

2000

1800
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1200 -
1000 -
800
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STRESS

0.000

0.010

0.020

0.030

STEEL STRAIN

0.040

Y
DELTA

THE STRENGTH

1710168 Sheet 5 of 6
13/07/2018
13/07/2018

Date

Date

Tendon Properties:

Strands I Fp F

TABLE 1 - Stress - Strain Curve for 12.7 dia Strands

Summary of Prestressing Forces :

(Bottom Strands)

Bottom Second Top
Force / Strand
Strands Layer Strands
Jacking Force : 129 kN 129 kN 129 kN
Forces at Transfer : 120 kN 121 kN 123 kN
Long Term Forces : 90 kN 90 kN 88 kN
(Long term Losses) (30.6% ) (29.9% ) (31.5%)
Concrete Properties:
¢ Deltacore Plank :
Concrete Strength : f'c= 60MPa
Basic Creep Coefficient : ¢cp= 2.0
Basic Drying Shrinkage : €., = 900 x10°
¢ Topping Slab :
Concrete Strength : Sc= 32MPa
Basic Creep Coefficient : ¢cp= 3.4
Basic Drying Shrinkage : €gqp = 900 x 10°

Py
9.3 dia. 1860 MPa 1580 MPa
12.7 dia. 1840 MPa 1565 MPa
15.2 dia. 1750 MPa 1488 MPa

Ep = 195 000 MPa



Deltacore 250

Client NIATRON 10 PTY LTD
Project PROPOSED RESIDENTIAL DEVELOPMENT
Subject THIRD FLOOR - PANEL AND ROOF LOAD

CALCULATIONS

Job no.
Calcs by
Checked by

DESIGN OF DELTACORE PLANKS - Sheet 6

1710168 Sheet 6

RR
RR

CONCRETE STRESS - STRAIN CURVE

Date

-
DELTA

THE STRENGTH

of

13/07/2018

Date

13/07/2018

70.00
S0:00 | Deltacore plank :
w -
& 5000 f'c= 60MPa
3
n i R "
g 40.00 - In-situ topping :
» f'e= 32MPa
E 30.00
& Limiting concrete strain:
Z 20.00
o €= 0.003
o
10.00
0.00 " -
0.0000 0.0010 0.0020 0.0030
CONCRETE STRAIN
TABLE 2 - Concrete Stress - Strain Curve
Time Dependent Concrete Properties Concrete Elastic Shrinkage Design Creep Factor
of Deltacore Panel Strength | Modulus Strain 1+ e/ @)
Sem Eq €cs Swt. [Dlagg| SDL | LL
At transfer of Prestress : 36 MPa | 32 120 MPa 53 x 10°° - - z -
At pouring of topping slab : 58 MPa | 37890MPa| 310x10°| 206 | - - -
At application of Applied Loads : 61 MPa | 38390MPa| 511 x10% | 248 | 132 | - -
30 years after pouring topping slab: 61 MPa | 38470MPa| 641 x10° | 280 | 1.86 | 1.47 | 1.46

TABLE 3 - Time Dependent Concrete Properties for Deltacore Panel
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RAPT - Version: 6.5.16.0

Reinforced And Post-Tensioned Concrete Analysis & Design Package
Copyright(C) 1988 - 2018 PCDC Pty. Ltd. All Rights Reserved

Licensee
TMK Consulting Engineers
Level 6
100 Pirie Street
Adelaide SA 5000

11169065160718WPN3
Input
Load Case 1 : 1. Self Weight
kN/m 1 2
2; = =Tt 0= T === H |P? T = i ¥ 1
AR SRR AR AR R AR
a;. h[’. [ SN L I i -.iz,’ ) "J.f_' _'L '.1._ t._Jf_wjl'_}.' JII._ _‘.L!__‘s.(. NI ' \L 3 _!_ \Jlx_ JL_ "L.‘.- S,y
1900 3900mm
Load Case 2 : 2. Extra Dead Load
kN/m 1 2
5
4
3
I R - . N
OLENES N P P VS /S ) VP P P Y 7 P P e R T Y T B o o S s i) (S g e e L e ]
1900 3900mm
Load Case 3 : 3. Live Load
kN/m 1 2
5
3 1
== —t ‘. £ : —F —fF— ¥ =1 T T Y ¥ T i I S = =S T : s Tam 'I“ = =1 — =TT
P VP P P2 P 0 1 o P
1900 3900mm
Elevation view
1 2
mm
0
-50
-100
-150
1900 3900mm
1 2
mm
-400
-200
01
200
400
1900 3900mm



RAPT 6.5.16.0
Licensee: TMK Consulting Engineers

Warnings

Input

No errors or warnings were found.

Output

Warning:Flat slabs - slabs which rely on flexural action through the slab or slab thickenings such as drop panels or band beams to discrete
column supports, require concentration of the top reinforcement and tendons over supports within a defined width from the column face to
facilitate moment transfer to the column. This width varies and the amount of reinforcement varies for different design codes. In the major
codes, the requirements are specified in AS3600 cl 9.1.2, Eurocode 1992 - 1 - 1 2004 ¢l 9.4.1, ACI318-14 cl 8.4.2.3 and BS8110 ¢l3.7.3.1.
For example AS3600 requires that 25% of total negative moment for the entire slab panel be resisted by reinforcement within a width D
either side of the column. RAPT cannot define this concentration as it does not know the transverse spacing of the tendons. It is the
designer's responsibility to ensure that these clauses are complied with.

Bending Moments
Load Cases
Column Actions

Col No. 1

Moment Above
Moment Below
Reaction

Elastic Rotation

Elastic Axial Shortening

Col No. 2

Moment Above
Moment Below
Reaction

Elastic Rotation

Elastic Axial Shortening

Load Combinations
Ultimate Flexure

kNm
-21
-18
-15
-12
-9
-6
-3

0

3

kN
24
18
12

6

13/07/2018 6:34:16 PM

Self |Extra Dead|Live Load

Moment Moment 1 Moment 2

00—

-6
12
-18
-24

Shear Shear 1 Shear 2

. Weight| Load
kNm -0 -0 -0
kNm -0 -0 -0
kN 17.11 3.86 76
## -26e-4 0 -1.16e-4
mm 0 0 0
Self ‘Extra Dead Live
| Weightl Load |Load
kNm -0 -0 -0
kNm -0 0 -0
kN 0.44 -0.58 0.2
## 0 0 o
mm 0 0 o

1900

-17.3
1900

1710 16%
SCQ0 page 215

License No.: 11169065160718WPN3

9 et Keg -

19-92%to

—

¢

0L orq & oo & (120
- Sb)

2

Z 1R mmd

N2 (@ 20

¢ @

-0.318
L

0.549
3900mm

3.74
°

3900mm



RAPT 6.5.16.0
Licensee: TMK Consulting Engineers

Deflections
All Spans Loaded
Transfer

1096
1900

Short Term

740
1900

Even Spans Loaded Odd Spans Loaded ;All Spans Loaded

Incremental

308
1900

Even Spans Loaded Odd Spans Loaded ' All Spans Loaded

Total Long Term

245

13/07/2018 5:34:17 PM
License No.: 111690651

1710168

=c9q L Page 3/5
0718WPN3

14274
3900mm

0.217

9201
3900mm

3777
3800mm

3037
3900mm

1900

Even Spans Loaded Odd Spans Loaded All Spans Loaded’



RAPT 6.5.16.0 13/07/2018 5:34:18 PM
Licensee: TMK Consulting Engineers

Even Spans Loaded
Transfer

1096
1900

Short Term

713
1900

All Spans Loaded 0Odd Spans Loaded Even Spans Loaded

Incremental

303
1900

242
1900

All Spans Loaded Odd Spans Loaded ' Even Spans Loaded)

13016
3CA2 Page 4/5

License No.: 11169065160718WPN3

14274

L
0.247

8092

0.56

3573

—————— — o

0.688

2909

3900mm

3900mm

3900mm

3900mm



RAPT 6.5.16.0

Licensee: TMK Consulting Engineers

Odd Spans Loaded
Transfer

Short Term

13/07/2018 5:34:18 PM
1
1096
1900
1
962
1900

Ali Spans Loaded Even Spans Loaded Qdd Spans Loaded

Incremental

340
1900

All Spans Loaded Even Spans Loaded Qdd Spans Loaded

Total Long Term

All Spans Loaded

265
1900

Even Spans Loaded Odd Spans Loaded

1310(6%

S¢C93 Page 5/5
License No.: 111690651607 18WPN3

2
0.14
14274
3900mm
2
0.15
13341
3900mm
2
0.462
4328
3900mm
2
e
0.591
3383
3900mm
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RAPT - Version: 6.5.16.0
Reinforced And Post-Tensioned Concrete Analysis & Design Package

Ralteny Slub Copyright(C) 1988 - 2018 PCDC Pty. Ltd. All Rights Reserved
A% ¢ + Licensee
HM el TMK Consulting Engineers
N12@ 20 % PYPIN Level 6
: ! 100 Pirie Street
-y omd bokpe, . Adelaide SA 5000
T 11169065160718WPN3

Input

Load Case 1 : 1. Self Weight

4750mm

Load Case 2 : 2. Extra Dead Load

kN/m 2
5
4
3
2
o SIS BRI 7 AP [N T 7 P 72t 72 PR P POV e A PR B
0 4750mm

Load Case 3 : 3. Live Load

o | ) I I AT EET
4 A P "-r:.-af-‘:_'-:‘!ll:ﬁ’.[ AR

S P
0 4750mm

mm
-400

-200

200

400
0 4750mm



17310 16%

RAPT 6.5.16.0 13/07/2018 4:52:14 PM scq 5 Page 2/3
Licensee: TMK Consulting Engineers License No.: 111690651607 18WPN3
Warnings

Input

No errors or warnings were found.

Output

Warning:Flat slabs - slabs which rely on flexural action through the slab or slab thickenings such as drop panels or band beams to discrete
column supports, require concentration of the top reinforcement and tendons over supports within a defined width from the column face to
facilitate moment transfer to the column. This width varies and the amount of reinforcement varies for different design codes. In the major
codes, the requirements are specified in AS3600 c! 9.1.2, Eurocode 1992 - 1 - 1 2004 ¢l 9.4.1, AC1318-14 cl 8.4.2.3 and BS8110 cl3.7.3.1.
For example AS3600 requires that 25% of total negative moment for the entire slab panel be resisted by reinforcement within a width D
either side of the column. RAPT cannot define this concentration as it does not know the transverse spacing of the tendons. It is the
designer's responsibility to ensure that these clauses are complied with.

Bending Moments
Load Cases
Column Actions
Col No. 1 ' Self | Extra | Live
Weight Dead  Load
| | Load
Moment Above kNm -0 -0 -0
Moment Below kNm | -0 -0 -0
Reaction kN 10.69 2.85 475
Elastic Rotation ## | 13e-3 3.47e4 579%-4
Elastic Axial Shortening = mm 0 0 0

Col No. 2 Self Extra ‘Live Load
Weight  Dead
| . Load ‘
Moment Above kNm -0 -0 -0
Moment Below kNm -0 -0 -0
Reaction kN 10.69 2.85 475
Elastic Rotation ##  -13e-3 -3.47e-4 -579%-4
Elastic Axial Shortening = mm 0 0 0]

Load Combinations
Ultimate Flexure

KN 2

-4
0. 229 2.29

0 4750mm

Moment Moment 1. Moment 2

kNI 2

32
24 22

16]
8

-8
L]
-22
4750mm
Shear Shear1 Shear 2



RAPT 6.5.16.0 13/07/2018 4:52:15 PM
Licensee: TMK Consulting Engineers

Deflections
All Spans Loaded
Transfer

mmt

10 -3.45

-50 1375

L
-10 -7.59

-50 626

Incremental

mml

L]
-20 -14.8
-50 321

Total Long Term

mmi

-50 266

1F1016€

LU Page 3/3
License No.: 11169065160718WPN3

4750mm

4750mm

4750mm

4750mm



Ref.: (F1ol6g
Date: ocvig

Design: QR
Page: <cq3-
Fleor boans 3FRL -
LDAAl‘. IMEJH.- 2 |
25. = & - {m: . .
7 A _ 0 T @
&u L-QM L&C:AMLQ:DP i ‘(’E r =1 b
Adjac,uul’ 49,»?1& «lal - G, @ @
L ey
| | | L
dL = 01842y & |2 + {kI12 = 6y CHAEINT- B 4|
L= 28 -2 - Z‘MIQYM.

. /D( 37;(}*9""") Mt‘ﬁh.ﬂ"‘dn-
Q)c[au-h»d alfl-_dq,s_(e;ch‘m . oo VR 22 = F -
Ve L .@
| é&c
g 2> Wer = Rwom @
‘\1'“\&_;( = e = 22-4 ealwa

— ve = 262 kalad.

Coo VB 22 (o4

\Quc,h‘m On -q*.?: A N XTN
2 - 62 kal
q ol =  lobsl

Clunn @ . (2e0

N4 = | L2 eal: ~2 sa o ®  m*: 2o ooc- 4lealm

‘C# = 3":2M‘

erchq‘ 2ax6ne > refen Y cale m Syead 8lee (-



191016%

-]
al

)

LadeVieulBI\MH\SIIEIaq pue suonenojed ubissqisoled pue sbuimelq [BiN1ONAS\SGL0LZ O LOZVN

ZIN ‘yusawoyy Buipusg

Nd 6€:60
gLocinr gl

Sy

192

L9¢

e

[111°8A] vensosoiy
0:1yd 0/2 B0y}

]

A

IS'L+PZ' L O €
:s9se) padojaaug
winuwiuIpy
wnwixepw
2|\ Juswoy Joj adojaaug

weag Joo|4
rade ‘qor
sJadu|bug Bugnsuon WL



1710168

scaq

Lgde\leuiulaidasiielaq pue suonienoje) ubisaq\soled pue sbuimeiq [BIMONINS\S9L0E L N0 LN LOZ\ [1L1°8A] uensosny

adeyg psoedsiq 0:14d 0.2 ‘e1ey)
X <—7
mwg - roz.udwvﬂ s _
v
A
AT ro.JdJIa 1P
00000000 T L _.\Hboadmmcdd L 000°0°000°0
HLHP O b ——
A€229n00Z | —— Pdl —
suoljoeg :S9se)) peo’
INd 0v'G0 weag 4004
gLociInr gl Lg4¢ :qor

si9auibu3 Bugnsuon YINL



Ref.: 1710168
Date:  13-Jul-18
Design: RR
Page: sci00
COLUMN DESIGN - SHS SECTIONS - PINNED TOP & PINNED BASE col.uw\ n 2e¢d -
These calculations comply with the requirements of AS 4100 - 1998 Steel Structures.
N* = 80.0 kN vertical compression load (strength factored load)
Ih = 3200 mm column height
ke = 1.00 effective length factor (Clause 4.6.3)
e= 50 mm applied load eccentricity at the top of the column
= M*= 4.00 kNm
Column material yield stress ® 350 MPa O 450 MPa
Trial column size : ‘ 89x89x3.5 SHS (C350) j
An=Ag= 1150 mm? fy = 350 MPa ke = 1.0
Z.= 36.5E+3 mm’ =Ty = 34.5 mm Sx= 36.5E+3 mm®
k=l=  1.4E+6 mm* J=  22E+6 mm* bit = 22.4
Check member capacity
Capacity factors
dp = 0.9 Table 3.4 - bending Oc= 0.9 Table 3.4 - compression
For cold-formed (non-stress relieved) SHS, op = -0.5 Table 6.3.3(2)
(a) Nominal section capacity in compression Clause 6.1
Ns = ke Apfy = 402.5 kN
§c.Ng = 362.3 kN
> 80 kN Required :.OK
(b) Nominal member capacity in compression Clause 6.3
Ay = 109.7 0y = 16.28 A= 101.61 Clause 6.3.3
n = 0.287 E = 1.005 O = 0.530
N =0 Ng s Ng = 213.4 kN
§c-Ne = 192.1 kN

> 80 kN Required :.OK

(c) Nominal section capacity for combined bending and compression

Mgy = f,.Ze = 12.8 kNm
My = 11.7 kNm
$p-Mn = 10.6 kNm

> 4 kNm Required :.OK

(d) Nominal member capacity for combined bending and compression

M = 7.5 kNm
¢b'Mi e 6.7 KNm
> 4 kNm Required :.0K

Clause 5.2.1
Clause 8.3.2(a) and (b)

Clause 8.4.2.2

= Column is Satisfactory in Combined Bending and Compression

ADOPT  89x89x3.5 SHS (C350)
Type recommendation in

these two lines

Document Title: Column Design (SHS) Revision Code: 01
Issue Date: 5-Mar-2009 Approved By: GC
1710168_2C1.xlsm

Checked By: .....cccoeceviviinnnnen,

Checked Date: .../ .......0.........



Ref.: 1710168
Date: 13-Jul-18
) ’ ﬁy Design: RR
* Page: sc10|
STEEL BEAM DESIGN
These calculations comply with the requirements of AS4100 — 1998 Steel Structures
Member  3FB2 Designspan,L= 4800 mm [
Effective length of lateral restraint, .= 1000 mm a P
Distance, a, from LH Support to Point Load = 0 mm A 3 4B
L
Load Type ubL Width
1a. Uniform DL 0.40 kPa X 0.00 m= 0.00 kN/m
From RAPT 21.00 kN/m
Self Weight 0.31  kN/m
Total 21.31  kN/m
1b. Point DL Description Total 0.00 kN
2a. Uniform LL 0.25 kPa X 0.00 m= 0.00 kN/m STRENGTH DESIGN
From RAPT 8.00 kN/m Combination of
Total 8.00 kN/m Load Types **
2b. Point LL Description Total 0.00 kN
@pL+LL
3a. Uniform WL (see note) 0.00 kPa X 06.00 m= 0.00 kN/m
Other WL 0.00  kN/m ObpL+LL+w
Total 0.00 kN/m
OnbL+wL
3b. Point WL Description Total 0.00 kN

*Note: For WL, ‘'positive’ loads act downward and 'negative' loads act upward

Deflection Limits Span:Deflection Ratio

1. Dead Load 360 12
2. Dead Load + 0.7 * Live Load 250 18
3. Wind Load Only 200 20

** AS/NZS 1170.0:2002

Maximum Deflection (mm)

Bending Moments and Stiffness

(Refer to Combination of Load Types for Member Strength Calculations)

W = 37.58 kN/m pP* = 0.00 kN M* = 108.22 kNm
Ra" = 90.18 kN Rg* = 90.18 kN leqoL=  61.4E+6 mm* «— Governs
W, oLso 7L = 26.91 kN/m PepLeoziL = 0.00 kN legproniL = 51.7E+6 mm*
W = 0.00 kN/m PowL = 0.00 kN leqwi = 000.0E+0 mm*
Trial Section
Trial beam size : 310 UB 32 j Material Properties
Depth of section, d = 298 mm E= 200E+3 MPa
Flange width, by = 149 mm G= 76,9E+3 MPa
Flange thickness, t; = 8 mm
Web thickness, t,, = 5.5 mm Section Capacity -- M* < ¢M,,
Section area, Ay = 4080 mm? Check M* S ¢M, (=9 f, Zo,)
k= 63.2E+6 mm* .. OK Mgy = 149.4 kNm (Clause 5.2.1)
Z,= 424E+3 mm? oM, = 134.5 kNm > 108.22 kNm :. OK
S, = 475E+3 mm’®
= 124 mm Member Capacity -- M*< ¢$M,,
ly=  4.42E+6 mm* Check M* £ My, (= ¢ OO M, S OM,,)
Z,=  503E+3 mm’ Bm = o0 ‘ AS 4100 Table 5.6.1
S, = 91.8E+3 mm® O = 1.13
= 32.9 mm ke = 1.00 Table 5.6.3(1)
J=  86.5E+3 mm* k= 1.40 Table 5.6.3(2)
lh= 92.9E+9 mm® k, = 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 1400 mm
Web, f, = 320 MPa M, = 667.9 kNm (Eq. 6.5.1.1(3))
k= 0.92 o = 0.91 Eq. 5.6.1.1(2)
Zy = 467E+3 mm® My = 154.3 kNm (Eg. 5.6.1.1(1))
Loy = 86.9E+3 mm°® oMy, = 134.5 kNm > 108.22 kNm :. OK
Compactness = N
ADOPT Blpond AAB'P b oo PFc
310 UB 32

Restrain top flange laterally at 1000 mm centres (maximum)

Tapileble = F2.uskiob ;3

Document Title: Steet Beam Revision Code: 02
Issue Date: 12-Mar-2009  Approved By: GC
1710168_3FB2.xIsm

Checked BY: ......c.orvvvvirean

Checked Date: .....[.....J.........
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Ref.: 1710168
Date: 07-Oct-18
Design: RR
Page: sCl02

STEEL BEAM DESIGN

These calculations comply with the requirements of AS4100 — 1998 Steel Structures

Member  3FB3 Designspan, L= 2000 mm I
Effective length of lateral restraint, .= 2000 mm a P
Distance, a, from LH Support to Point Load = 0 mm A 'y K
" L
Load Type ubL Width
ta. Uniform DL 6.06 kPa X 390 m= 23,63 kN/m
Description 0.00 kN/m
Self Weight 0.18 kN/m
Total 23.81  kN/m
1b. Point DL Description Total 0.00 kN
2a. Uniform LL 2.00 kPa X 3.90 m= 7.80 kN/m STRENGTH DESIGN
Description 0.00 kN/m Combination of
Total 7.80 kN/m Load Types **
2b. Point LL Description Total 0.00 kN
@ DL+ LL
3a. Uniform WL (see note) 0.00 kPa X 0.00 m= 0.00 kN/m
Other WL 0.00  KkN/m ODL+ L +w
Total 0.00 kN/m
ObL+wL
3b. Point WL Description Total 0.00 kN

*Note: For WL, 'positive’ loads act downward and 'negative' loads act upward

Deflection Limits

Span:Deflection Ratio

" AS/NZS 1170,0:2002

Maximum Deflection (mm)

1. Dead Load 360 12
2. Dead Load + 0.7 * Live Load 250 18
3. Wind Load Only 200 20
Bending Moments and Stiffness (Refer to Combination of Load Types for Member Strength Calculations)
W = 40.27 kN/m pP* = 0.00 kN M* = 20.14 kNm
Ra™ = 40.27 kN Rg* = 40.27 kN lreqoL = 4.5E+6 mm* «— Governs
WspLeo 70 = 29.27 kN/m PipliozL = 0.00 kN lreq,pLr07LL = 3.8E+6 mm*
W = 0.00 kN/m PowL = 0.00 kN heqwe =  000.0E+0 mm*
Trial Section
Trial beam size : 180 UB 18.1 j Material Properties
Depth of section, d = 175 mm E= 200E+3 MPa
Flange width, by = 90 mm G= 76.9E+3 MPa
Flange thickness, t; = 8 mm
Web thickness, t,, = 5 mm Section Capacity -- M* < ¢$M,,
Section area, A; = 2300 mm? Check M* < §M;, (=0 f, Ze,)
= 12.1E+6 mm* . OK Mgy = 50.2 kNm (Clause 5.2.1)
Z,= 139E+3 mm? Mg = 45.2 kNm > 20.14 kNm :. OK
S, = 157E+3 mm®
M= 72,6 mm Member Capacity -- M* < ¢M,,
l,= 975.00E+3 mm* Check M* £ My, (= ¢ 0.0, S OM,)
Z,=  21.7E+3 mm’ Bm = 0.00 | 1S 4100 Table 5.6.1
Sy=  33.7E+3 mm® O = 1.13
ry= 20.6 mm ke = 1.00 Table 5.6.3(1)
J= 44 8E+3 mm* k = 1.40 Table 5.6.3(2)
ly = 6.8E+9 mm® Kk = 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 2800 mm
Web, f, = 320 MPa M, = 35.6 kNm (Eq. 6.5.1.1(3))
ke = 1.00 o = 0.49 Eq. 5.6.1.1(2)
Zoy = 157E+3 mm® Mox 28.0 kNm (Eq. 5.6.1.1(1))
Zoy = 32.5E+3 mm?® oMy, = 25.2 kNm > 20.14 kNm :. OK
Compactness = o]
ADOPT My Uee 2oopre
180 UB 18.1

Restrain top flange laterally at 2000 mm centres (maximum)

Document Title: Steel Beam
Issue Date: 12-Mar-2009
1710168_3FB3.xlsm

Revision Code: 02
Approved By: GC

Checked By: ..o

Checked Date: ....[.....[........



Ref.: 1710168

Date: 07-Oct-18

) @y Design: RR
4V

Page: scC103

STEEL BEAM DESIGN

These calculations comply with the requirements of AS4100 — 1998 Steel Structures

Member 3FB4 Designspan,L= 4000 mm ' |
Effective length of lateral restraint, .= 1000 mm a P
Distance, a, from LH Support to Point Load = 0 mm A A A B
= L
Load Type UDL Width
1a. Uniform DL 6.06 kPa X 470 m = 28.48 kN/m
concrete wall ((.15x24)x3.6)) 12.96 kN/m
Self Weight 0.31  kN/m
Total __ 41.76 kN/m
1b. Point DL Description Total 0.00 kN
2a. Uniform LL 2.00 kPa X 470 m= 9.40 kN/m STRENGTH DESIGN
Description 0.00 kN/m Combination of
Total 9.40 kN/m Load Types **
2b. Point LL Description Total 0.00 kN
= . @pL+LL
3a. Uniform WL (see note) 0.00 kPa X 0.00 m = 0.00 kN/m
Other WL 0.00  kN/m OpL+LL+w
Total 0.00 kN/m
—_— OobL+wL
3b. Point WL Description Total 0,00 kN
*Note: For WL, ‘positive’ loads act downward and 'negative' loads act upward ** AS/INZS 1170.0:2002
Deflection Limits Span:Deflection Ratio Maximum Deflection (mm)
1. Dead Load 360 12
2, Dead Load + 0.7 * Live Load 250 18
3. Wind Load Only 200 20
Bending Moments and Stiffness (Refer to Combination of Load Types for Member Strength Calculations)
W= 64,21 kN/m P* = 0.00 kN M* = 128.41 kNm
Ra* = 128.41 kN Re*= 12841 kN leqoL = 62.6E+6 mm* «— Governs
Wopirom = 48.34 kN/m PspLoziL = 0.00 kN lreqoLr07LL = 50.3E+6 mm*
W, = 0.00 kN/m PswL = 0.00 kN beqwe =  000.0E+0 mm*
Trial Section
Trial beam size : 310 UB 32 Ll Material Properties
Depth of section, d = 298 mm E= 200E+3 MPa
Flange width, b; = 149 mm G= 76.9E+3 MPa
Flange thickness, t; = 8 mm
Web thickness, t,, = 5.5 mm Section Capacity -- M*< ¢M,,
Section area, A, = 4080 mm? Check M* < ¢M,, (=4 f, Z,,)
k= 63.2E+6 mm* . OK Mgy = 149.4 kNm (Clause 5.2.1)
Z,= 424E+3 m? Mgy = 134.5 kNm > 128.41 kNm :. OK
S, = 475E+3 mm?®
= 124 mm Member Capacity -- M* < ¢M,,
ly=  4.42E+6 mm* Check M* S My, (= & Oly-OLs. Mgy < OM,,)
z,= 3 = X
yZ 593643 mm’ P 000 | 1S 4100 Table 5.6.1
Sy=  91.8E+3 mm oy = 1.13
ry = 32.9 mm k= 1.00 Table 5.6.3(1)
J= 86.5E+3 mm* k = 1.40 Table 5.6.3(2)
b= 92.9E+9 mm® k = 1.00 Table 5.6.3(3)
Flange, f, = 320 MPa le = 1400 mm
Web, f, = 320 MPa M, = 667.9 kNm (Eq. 6.5.1.1(3))
k= 0.92 o = 0.91 Eq. 5.6.1.1(2)
Zey = 467E+3 mm?® Mgy = 154.3 kNm (Eq. 5.6.1.1(1))
Loy = 86.9E+3 mm?® oMy, = 134.5 kNm > 128.41 kNm :. OK
Compactness = N
ADOPT AL Vte z2wo PFC -
310 UB 32

Restrain top flange laterally at 1000 mm centres (maximum) ﬁ M- | Uy ke ”"” Ml"'ﬁv\'y\
T F2-ve 1wbamm 7A

T Tel, ‘C« ’ Q%
Dl
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Ref.: 1710168

Date:  07-Oct-18
&3& Design: RR

Ve
O

Page: scll2

COLUMN DESIGN - SHS SECTIONS - PINNED TOP & PINNED BASE Columm 92c2 .

These calculations comply with the requirements of AS 4100 - 1998 Steel Structures.

N* = 250.0 kN vertical compression load (strength factored load)
Ih = 3000 mm column height
ke = 1.00 effective length factor (Clause 4.6.3)
e= 50 mm applied load eccentricity at the top of the column
= M*= 12.50 kNm
Column material yield stress ® 350 MPa O 450 MPa |
Trial column size : | 100x100x9.0 SHS (C350) ~
An=Ag= 3000 mm? fy = 350 MPa ks = 1.0
Z:= 98.6E+3 mm° =ry= 36.1 mm Sx= 98.6E+3 mm®
Ik=1y= 3.9E+6 mm* J=  7.0E+6 mm* bit = 8.1

Check member capacity
Capacity factors

Op = 0.9 Table 3.4 - bending dc = 0.9 Table 3.4 - compression
For cold-formed (non-stress relieved) SHS, op = -0.5 Table 6.3.3(2)
(a) Nominal section capacity in compression Clause 6.1
Ns = ke A, f, = 1050 kN
de.Ng = 945.0 kN
> 250 kN Required :.OK
(b) Nominal member capacity in compression Clause 6.3
A = 98.3 oy = 17.44 A= 89.61 Clause 6.3.3
n = 0.248 £ = 1.130 O = 0.613
Nc = o Ng < Ng = 643.4 kN
¢c. N = 579.0 kN

> 250 kN Required :.OK

(c) Nominal section capacity for combined bending and compression

Mg, = f,.Z, = 34.5 kNm Clause 5.2.1
My = 29.9 kNm Clause 8.3.2(a) and (b)
Op-My = 27.0 kNm

> 12.5 kNm Required :.OK

(d) Nominal member capacity for combined bending and compression

M, = 19.6 kNm Clause 8.4.2.2
bp-M, = 17.6 kNm
> 12.5 kNm Required :.OK
= Column is Satisfactory in Combined Bending and Compression

ADOPT 100x100x9.0 SHS (C350)
Type recommendation in
these two lines

Document Title: Column Design (SHS)  Revision Code: 01 Checked By: ......cccovvveccenrinnns
Issue Date: 5-Mar-2009 Approved By: GC
1710168_2C2.xism Checked Date: ......[...............
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419 Regency Road

Results

IF1016¢
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Lysaght Bondek Design Software Version 2.0

Rendete Llal, - 37 Qp

Design Output

Spans
Parameter Notation Single End Interior
Slab thickness D (mm) 150
Top (negative) reinforcement over supports: As (mm?) Not applicable
Pattern of negative reinforcement Not applicable
Concrete cover ¢ (mm) 30
Transverse (shrinkage/temperature effects)
reinforcement, additional for D500L, total for DSOON | Ashr (mmz) 110
Fire reinforcement (additional to
shrinkage and negative reinforcement) Afire (mmz)
Bottom tensile (positive) reinforcement A+ mid (mmz) 0
(additional to Bondek sheeting)
Number of temporary props 0

Input parameters

Type of Buildings Steel Frame Negative Reinforcement -
Diameter

Span Configuration Single Spans Negative Reinforcement Grade D500N

Continuous Spans -

Exposure Classification A2 D 150

Li/Ls -

Deflection Limits of Total <L/250 Bondek sheeting 0.75 mm

Composite Slabs NO

L.eff, mm 1500 Q live load 3 kPa

Formwork Deflection Visual quality important |Gsd| superimposed dead load 0.5 kPa

Limits M weight of stacked materials

Formwork sheets continue Single span construction stage 1 4 kPa

over number of spans VE] 0.7

Crack control wl 04

for shrinkage and Moderate Fire Design Not required

temperature effects

Crack control for flexure - Fire Resistance Periods Omin

fc 32 MPa

Shrinkage Reinforcement Grade D500L Fire Reinforcement Options -

Mesh or transverse bar SL82

diameter, mm Positive and Fire Reinforcement 12 mm

Mesh longitudinal bar - bar diameter, mm

diameter, mm Environment for shrinkage Other

Mesh longitudinai bar - Cover to top reinforcement, mm 30

spacing, mm Support width, mm 100

Page 1
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Ref.: 1710168

Date: 07-Oct-18

Design: RR
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@* &

Page: sCi20

COLUMN DESIGN - SHS SECTIONS - PINNED TOP & PINNED BASE C" L“M"q Ae q .

These calculations comply with the requirements of AS 4100 - 1998 Steel Structures.

N*= 140.0 kN vertical compression load (strength factored load)
Iy = 3000 mm column height
ke = 1.00 effective length factor (Clause 4.6.3)
e= 50 mm applied load eccentricity at the top of the column
= M*= 7.00 kNm
Column material yield stress ® 350 MPa O 450 MPa |
Trial column size : | 100x100x5.0 SHS (C350) j
An=Ag= 1810 mm?® fy= 350 MPa ke = 1.0
Z.= 63.5E+3 mm° =My = 38.3 mm S«= 63.5E+3 mm®
k=ly=  27E+6 mm* J=  4.4E+6 mm* b/t = 17.0

Check member capacity
Capacity factors

oy = 0.9 Table 3.4 - bending dc= 0.9 Table 3.4 - compression
For cold-formed (non-stress relieved) SHS, Op = -0.5 Table 6.3.3(2)
(a) Nominal section capacity in compression Clause 6.1
Ns = kf-An-fy = 6335 kN
¢c-Ng = 570.2 kN
> 140 kN Required :.OK
(b) Nominal member capacity in compression Clause 6.3
A = 927 Oy = 18.03 A= 83.66 Clause 6.3.3
n = 0.229 E = 1.211 O = 0.655
Nc=0c.Ng< N = 414.9 kN
Oc-Ne = 373.4 kN
> 140 kN Required :.OK
(c) Nominal section capacity for combined bending and compression
Mgy = fy.Ze = 22.2 kNm Clause 5.2.1
My = 19.8 kNm Clause 8.3.2(a) and (b)
Op-Me = 17.8 kNm
> 7 kNm Required :.OK
(d) Nominal member capacity for combined bending and compression
M, = 13.9 kNm Clause 8.4.2.2

dp-M; = 12.5 kNm
> 7 kNm Required :.OK

= Column is Satisfactory in Combined Bending and Compression

ADOPT  100x100x5.0 SHS (C350)
Type recommendation in
these two lines

Document Title: Column Design (SHS) Revision Code: 01 Checked By: ..........cvvvviiennn
Issue Date: 5-Mar-2009 Approved By: GC
1C1.xIsm Checked Date: ...... | — !
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Ref.: 1710168

Date: 07-Oct-18

Design: RR
Page: sc129
COLUMN DESIGN - SHS SECTIONS - PINNED TOP & PINNED BASE Coluw\.q 19
These calculations comply with the requirements of AS 4100 - 1998 Steel Structures.
N* = 550.0 kN vertical compression load (strength factored load)
Iy = 3000 mm column height
ke = 1.00 effective length factor (Clause 4.6.3)
e= 75 mm applied load eccentricity at the top of the column
= M*= 41.25 kNm
Column material yield stress @® 350 MPa O 450 MPa
Trial column size : | 150x150x9.0 SHS (C350) |
A= Ag = 4800 mm? fy = 350 MPa ks = 1.0
Z,= 248.0E+3 mm® =ry= 56.6 mm Sx= 248.0E+3 mm®
k=1y= 154E+6 mm* J= 26.1E+6 mm* bit = 13.7
Check member capacity
Capacity factors
dp = 0.9 Table 3.4 - bending O = 0.9 Table 3.4 - compression
For cold-formed {non-stress relieved) SHS, op = -0.5 Table 6.3.3(2)
(a) Nominal section capacity in compression Clause 6.1
Ns = kA f, = 1680 kN
¢c.Ng = 15612.0 kN
> 550 kN Required :.OK
(b) Nominal member capacity in compression Clause 6.3
An = 62.7 oy = 20.57 A= 52.43 Clause 6.3.3
n = 0.127 £ = 2.160 O = 0.849
N¢ = 0c.Ng € Ng = 1425.9 kN
dc.Ne = 1283.3 kN
> 550 kN Required :.OK
(c) Nominal section capacity for combined bending and compression
Mgy = f,.2e = 86.8 kNm Clause 5.2.1
My = 65.2 kNm Clause 8.3.2(a) and (b)
bp-Mpc = 58.6 kNm
> 41.25 KNm Required :.OK
(d) Nominal member capacity for combined bending and compression
M, = 49.6 kNm Clause 8.4.2.2

Op.M; = 44.6 kNm
> 41.25 kNm Required :.OK

= Column is Satisfactory in Combined Bending and Compression

ADOPT  150x150x9.0 SHS (C350)
Type recommendation in
these two lines

Document Title: Column Design (SHS)  Revision Code: 01 Checked By: ..........covevvrvnnne,
Issue Date: 5-Mar-2009 Approved By: GC
1C2.xIsm Checked Date: ...../.......1.........
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Super Imposed Dead Load
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RAPT 6.5.16.0
Licensee: TMK Consuiting Engineers

Rectangle 1050mm Deep x 300mm
Reinforcement Bar, 10 N28
Reinforcement Ratio - 1.96%
Australia - AS3600-2009

Australia - Australian Materials - 2009
Concrete Type - 40MPa

8/10/2018 5:10:25 PM

Composite Elements 90.00 degrees clockwise. - Left Face in
Compression
Length Unsupported = 2800mm
Effective Length Factor Braced = 1.00
Smaller End Moment = OkNm
Larger End Moment = 125kNm
Minimum Moment = 38kNm
Buckling Load = 13278kN
Magnified Moment = 154kNm
Maximum Moment = 361kNm
Slenderness - Column OK
8148
kNe
8000
108, 7196
7200 .
6400
5600
4800
4000
3200
125, 2500
o ®
2400 154, 2500
1600
800
0
0 40 80 120 160

Minimum Decompression Balanced Slenderness

mm

mm
0: 30

200, 6450

200

240

268

280

#1016
SCIS3 e i

License No.: 11169065160718WPN3

Coluwmn Geeq

364, 2161
[

320 360 kNm
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PAD & PIER FOOTING DESIGN FOR BUILDING STRUCTURES

Type of Footing = S
Side Dimension = 3300 mm
Footing Depth = 450 mm
Footing Concrete f'; = 20 MPa

Vertical Load = 2500.000 kN
Horizontal Load = 0.000 kN
Applied Moment = 0.000 kNm

Soil Type =: stiff sandy clay, gravelly clay, sandy silt, compacted clay fil (Class II)

Cohesion = 5 kPa
Friction Angle = 30 degrees
Density = 18.0 kN/m®

Bearing Capacity = 540 kPa
RESISTANCE AGAINST UPLIFT
Footing weight =

Interacting soil weight =

Cohesion force on vertical faces =
Contributing slab weight =

0.9*Total load resisting uplift =

Ratio 0.9*Resistance:Uplift =

RESISTANCE TO OVERTURNING
Disturbing Moment at point ‘A’ on base =
Passive pressure strength at surface =
Passive pressure strength at base =
Depth, Z, to passive pressure switch =
Passive pressure strength at depth Z =
Total passive soil force (Upper zone, Ry) =
Total passive soil force (Lower zone, R,) =
M.R. due to passive soil forces R; & R, =
M.R. due to cohesion on vertical faces =
M.R. due to friction on vertical faces =
M.R. due to gravity & applied vert. loads =
0.8"2M.R. (Due to all effects) =

Ratio (0.8*2M.R. : O.T. about point 'A") =

BEARING PRESSURE
Moment at centreline of base of footing =
Net Vertical Force at base of footing, F,,

Effective eccentricity of vertical load, e, =
Width of bearing pressure block, Wy, =
Maximum soil bearing capacity =

End of caiculation

S$=Square, R=Rectangular, B=Bored Pier

Ped ‘o"o"'\‘:g PF1.

Auto Size Calculation
Specific Size Calculation

Overturning Loads Permanent? N

117.61 kN
14.46 kN
14.85 kN

0.00 kN

119.22 kN

N/A :.0OK

0.00 kNm
17.32 kPa
41.62 kPa

268 mm
31.79 kPa
25.85 kN

7.09 kN

4.66 kKNm
24.50 kNm

4.82 kNm

4319.06 kNm
3482.43 kNm
N/A :.OK

0.00 kNm
2641.13 kN
0 mm

3300 mm
2940.3 kN

Y=Yes, N=No

| ¥ | (AS 4678-2002 Table D4)

Concrete Slab ? N Y=Yes, N=No
NOTE: Qupirt = 0.9
¢over1uming = 0.8
¢bearing = 0.5
Mappua-:l
Concrete slab
{optionaly
\ Vappiied
H;ppi:e:l _____ |
1 |
Z |
D | g—m
|
Rz 7; | A
|
e—————3|

B |
Forces Acting on Footing
Showing Soil Passive Pressure Distribution

Mappiied
Concrete 5lzb
{optionaf}
\ Vaopiied
Ha pplied ——— ——— ]

| Motes

1. If theconcrete
—>! slabis continuous
the siab resists the
Horzonal Load.
b 2 The verical

— I - load acting on the
«—Iple—>| baseofthe footing
- Fv . - axcludes the
< u 5| weight of the siab,

wbp if t exists

Forces Acting on Footing
Showing Vertical Bearing Pressure Distribution

> 2641.13 kN :.0K

=> ADOPT 3300 mm sq. x 450 mm deep concrete pad.
(NOTE: No concrete slab has been allowed for in the design.)
FOOTING REINFORCEMENT:
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3-D View Restraint Reactions
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— e
DISTRIBUTED LOADING (CHART 1.4) ™/, ", |~ o s2/b
.‘JL.l.ﬂ,l W = Width of loaded area or aisle 4.0 1 _'/
_______ width 35 | B e
! P = Distributed Load (kPa) ’ W<
3.0 — ] -
: - —
_ TR 15 28 1
s o 20 |- -
e i R 1.5 v =
mf} 0.5 al =
F4 =Feq.Fpia.Foofoy. 1000/P = Design Tensile Strength (MP .
=Fg,.FrsFoufor. = Design Tensile Stren
4 B HaT sS4l B s19 enst gth ( 3) Long-term Young's modulus for soil, E_ (MPa)
fee= 0.7 (F)0° A= 32 MPa
fan = Ky.Ka.fes fe= 396 MPa 17 \
16
ky= 08 15 \
k= 075 141 \
13- \
fa|| = 2.38 MPa u 12 - N\ .
) N
11 P
10 - ‘.-J\
] —_ H"‘-..
Long-term Young's Modulus Eq = 20 MPa 0.9 i o
Width of Loaded Area or Aisle W= 24 m Sl / ; 5 i .
Depth of Soil Layer H= 4 m Width of loaded area OR aisle, W (m)
Distributed Load P= 5 kPa
2.4 }I. =
‘ -
22 ‘," = —
Factors Fea= 116 20 -
Fsq 1.01 £ 16 [\ =
Fue=  1.04 149 \'\ -
12 T—— 1
F4 calculated as 578, which is off Fa=100.00 .0 e
0.8 .
= 0 2 4 6 8 10 12 14 16
Slab Thickness | t= 121 mm
Depth of Soil Layer, H (m)
SR 57577 A 1 5 B B ) 5 D W M 7 5 A
500 O hh“_-.-__i, P .4: = i e
g 400 S —— SV s ; i o inf
— . =
§ 300 | e~
£ (= — — ~— =
5 200 - N
a -
P |- T . AN
100 T - :
| . i - e
0 ! .
0 10 20 30 40 50 60 70 80 90 100

Note: Use computer analysis if the assessed thickness
is in the shaded area (t>400mm)
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RETAINING WALL DESIGN

This design is in accordance with AS4678 — 2002 Earth-retaining Structures

WALL TYPE: REINFORCED CONCRETE

Design input parameters:

a) Geometry

H, = Vertical height of wall = 180 m

T, = Overall wall thickness = 0.200 m

Dpase = Width of wall base (must be > T,) = 120 m

B = Angle of backfill surface = 0.00 degrees
e = Embedment depth of footing = 0.25 m

T, = Width of shear key = 0.25 m

e, = Embedment depth of shear key = 0.25 m

b) Material Properties

& = Friction angle between wall and soil = 18 degrees
vw = Density of wall material = 24.00 kN/m®
Concrete compressive strength, fic = 32 MPa :L
Reinforcement yield stress = 500 MPa
Vertical reinforcement bar diameter = 12 mm
Vertical reinforcement bar spacing = 200 mm

Retained soil type = Firm clay of medium to high plasticity, siity clay, sandy clay

— e
[ i D5
] ase _"[

|4

(Not to scale)

VJ (AS 4678-2002 Table D4)

Cohesion, ¢, : 5 kPa Density, vs, : 18.0 kN/m®
Friction Angle, ¢, : 27 degrees
Foundation soil type = Firm clay of medium to high plasticity, silty clay, sandy clay L‘ (AS 4678-2002 Table D4)
Cohesion, ¢; : 5 kPa Density, vy : 18.0 KN/m®
Friction Angle, ¢ : 27 degrees Bearing Strength, q,¢: 360 kPa
c) Other
Qs = Surcharge on top of backfill surface = 5.00 kPa (Ref. AS 4678 — 2002 Table 1.1 for minimum value)
Design factors:
ky=1/sin(90°)= 1.00 ko=sin(90-¢)= 0.89 NOTE:
ks=sin(90+3)= 0.95 ks =sin(¢,+8)=  0.71 Dead Load Factor= 1.2
ks = sin(¢, - B) = 0.45 ke =sin(90-B)= 1.00 Live Load Factor = 1.5
q)overturning =0.8
Design height, H,, = H, + T,.tanp = 1.80m Dyiiging = 0.7
q)bean'ng =0.33
Forces acting on the wall:
Ka = (e Kz / (ks + (ky * ks Ke)?)))* = 0.34
P.=05*K, "y, *H,’ = 10.05 kN/m
Pe=Ka*qs*H, = 3.10 KN/m

Document Title: Concrete & Masonry Retaining Wall - Toe  Revision Code: E
Issue Date: 11-Jun-2010  Approved By:
Concrete Masonry Retaining Wall - Toe.xls

Checked By: ......ccoevveveennn.

Checked Date: ......[......[.........
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Check Overturning (Limit State Condition)

1. Overturning moments (about point A).

(a) Soil pressure

M*3n=1.2* P, * cos(8) * (YsH, + €) = 9.75 kNm/m

(b) Surcharge on top of backfill surface

M?qn = 1.5 Pq " cos(8) * (%H, + e) = 5.09 kNm/m
=>Total Overturning Moment is 14.84 KkNm/m &

2. Restoring moments (about point A).

Mra = 0.8 *[(W, " €, + W, * &) + (P, + Pg) * Sin(8) * Dyasel] = 15.60 kNm/m

where

W, (weight of the wall) =y, *H, * T,, = 8.64 kN/m

ea=Dbase'Tw/2= 110 m

W, (weight of footing, including shear key) = 8.53 kKN/m

. 8p=Dpae /2= 0.60 m

=>Total Restoring Moment is 15.60 KNm/m &

i.e. Restoring Moment > Overturning Moment

Check Sliding of Footing (Limit State Condition)
Dbase J

L}

5. v |
Y .

s T
¥ [/ -

Passive Pressure Friction

.. Resistance to Overturning is OK

| &

Resistance to horizontal sliding (Limit State Design)

a) Soil friction
Ni =W, + Wy + (P, + Pg) * sin(8) = 21.24 kN/m
Uy = tan(¢y) = 0.51

Friction resistance, Fy¢= N¢* us = 10.82 kN/m
b) Passive soil resistance
Passive pressure strength at surface = 16.32 kPa
Passive pressure strength at embedment depth, (e; + g,) = 40.28 kPa
Passive soil resistance, F,; = 14.15 kN/m
Total Resistance, Fy;
Fif = Psiging * (Fys + Fpg) = 0.7 * (10.82 + 14.15) kN/m 17.48 kN/m &
Total Sliding Force, Fg;
Fss=(1.2"P5 + 1.5"P,) * cos(d) = 15.90 kN/m <&

i.e. Footing Sliding Resistance > Maximum Footing Sliding Force
.. Resistance to Sliding of Footing is OK

Revision Code: E Checked By: ..........ccoovvvvven.

Document Title: Concrete & Masonry Retaining Wall - Toe
Issue Date: 11-Jun-2010  Approved By:

Concrete Masonry Retaining Wall - Toe.xls Checked Date: ...... s fososms
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Check Soil Bearing Pressure (Limit State Condition

q_ base of footing
i

Fool i

DAY I
I v

I

—

I
i
1
1
1
===
I
i
i
i

Maximum footing & i A
Bearing pressure v AL

I

4
Y

Dbase

Soil bearing pressure (Limit State Design)

Maximum Bearing Resistance, D.qus
Ppearing-duf = 0.33 * 360 kPa = 118.8 kPa &

Maximum Bearing Pressure, Pt
Total Vertical Force acting on Footing =

Fou=12"(Wo+W,)+(12*P,+15* Pg) * sin(8) = 25.49 kN/m
Overturning Moment About Centre of Base:

M.s=1.2*P,.cos(8).[¥s H, + &] = 9.75 kNm/m

Mg = 1.5 * Pg.cos(8).[Va Hy + & = 5.09 kNm/m
Restoring Moment About Centre of Base:

Mrs=1.2* W, * (“2Dpase - €)= -5.18 kNm/m
Net Moment About Centre of Base = Mietr = Mas + Mg+ Mg = 9.66 kNm/m
Width of wall footing = Dy, = 1.20 m
Load Eccentricity About Centre of Base = e, = Mets/ Fyy = 0.379 m
Width of Bearing Pressure Block = Whp =2 * (V2Dpase - €)) = 0442 m
The Maximum Soil Bearing Pressure, P = Fuu/ Wy, = 58 kPa &

i.e. Footing Bearing Resistance > Maximum Footing Bearing Pressure
.. Soil Bearing Pressure Beneath Footing is OK

SUMMARY FOR REINFORCED CONCRETE RETAINING WALL FOOTING

WALL HEIGHT= 1.80m
WALLWIDTH= 0.20m
FOOTING = 1.20 m wide x 0.250 m deep. Grade N20 concrete.
Type additional information
into these three
lines of text

End of calculation

Document Title: Concrete & Masonry Retaining Wall - Toe  Revision Code: E Checked By: .......cccocurriiencn,
Issue Date: 11-Jun-2010  Approved By:
Concrete Masonry Retaining Wall - Toe.xls Checked Date: ......[................
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REINFORCED CONCRETE RETAINING WALL
This design is in accordance with AS 3600 — 2009 Concrete structures

With reference to p. ,

M*=12*P,*cos(8) * ¥iH, + 1.5* Py * cos(6) * ¥2H,, = 10.87 kNm/m <
Concrete wall thickness = 200 mm
Minimum cover to reinforcement = 50 mm
Effective depth to vertical reinforcement, d = 140 mm
Concrete 28 day compressive strength, ', = 32 MPa
Min. vertical reinforcement = 0.20.D2/d.f‘d,f/fsy * 1000 mm?¥m = 388 mm?m Clause 8.1.4.1
For min. horizontal reinforcement: Clause 11.6.2
Exposure classification / Degree of control over cracking: A1/ Strong
=> Min. horizontal reinforcement ratio, p,, = 0.0060
Min. horizontal reinforcement = p,,, * D * 1000 mm?%m = 1200 mm?/m
Vertical reinforcement
Try N12@ 200 c/c Ag = 550 mm?/m > Min Vertical Ast :. OK
¢o-M, = 0.8"f5,.Aq.d*(1 - 0.6%(As.f5,/(b.d.F)) = 29.7 kNm/m > M* =10.87 kNm/m :. OK
Horizontal reinfpr ent—
Try 616 @ 150c/c Ay = 1333 mm%¥m > Min Horizontal Ast :. OK

—

ADOPT 200mm thick reinforced concrete wall.
Concrete Grade N32.
N12 @ 200 c/c vertical reinforcement placed at 140mm from the front face of the wall.
N16 @ 150c/c horizontal réinforcement.
Type any additional recdmmendation in this line

End of calculation

Document Title: Concrete Masonry Retaining Wall Design  Revision Code: A Checked By: ........ccoocvimniinac

Issue Date: 25-Jun-2009  Approved By:

Concrete Masonry Retaining Wall.xls Checked Date: ......[.......1.........
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Loads

1 Loads

This chapter provides loading information as applied to the model.

1.1 Auto Seismic Loading

Load
Pattern

EQ X
EQX
EQ X
EQY
EQY
EQY

Type
Seismic
Seismic
Seismic
Seismic
Seismic
Saismic

Direction

X

Table 1.1 - Auto Seismic - AS 1170:2007 (Part 1 of 2)

X+ Eecc. Y
X-Ecc. Y

Y

Y + Ece. X
Y - Ece. X

kp

Y A Il o Y

%

10
10

10
10

Eccentricity Ecc. |
Overr-idden_

No
No
No
No
No
No

Period Method

| Program Calculated
Program Calculated
Program Calculated
Program Calculated
Program Calculated
Program Calculated

kt  Top Story

0.06 | Lower Roof
0.06  Lower Roof
0.06 Lower Roof
0.06 Lower Roof
0.06 Lower Roof
0.06  Lower Roof

Table 1.1 - Auto Seismic - AS 1170:2007 (Part 2 of 2)

Z

0.1
0.1
0.1
0.1
01
0.1

Sp

0.67
0.67
0.67
0.67
0.67
0:67

Period
M Used
sec
0.144
0.144
0.144
0.148
0.148
0.148

Q2 W W W W W

Page 4 of 40

Coeff
Used
0.082187
0.082187
0.082187
0.082187
0.082187
0.082187

Weight

Used'
kN _
11847.6024
11847.6024
11847.6024
11847.6024
11847.6024
11847.6024

Base

Shear
973.715
973.715
973.715
973.716
973.715
973.715

IFlo 168

5¢|35
8/10/2018
Bottom Site
Story Class
Base D
Base D
Base D
Base D
Base D
Base D
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AS 1170 2007 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern EQ X according
to AS 1170 2007, as calculated by ETABS.

Direction and Eccentricity

Direction = Multiple

Eccentricity Ratio = 10% for all diaphragms
Structural Period

Period Calculation Method = Program Calculated

Coefficient, k. [AS 6.2.3] k,=0.06m
Structure Height Above Base, h, h,=12.575 m
Factors and Coefficients

Probability Factor, k,[AS Table 3.1] k,=

Hazard Factor, Z [AS Table 3.2] Z2=01
Structural Performance Factor, Sp [AS S =067
Table 6.5(A)] P
Structural Ductility Factor, p [AS Table y=3

6.5(A)]
Site Sub-soil Class [AS 4.1.1] = De - Deep or Soft Soil

Equivalent Lateral Forces

Seismic Design Action Coefficient, C,(T,) =KZCu(T)S,
Cd(T [AS 621] a ! H
Calculated Base Shear —Pericd—
Direction | Used Cur = X
s ( (kN) (kN)
X 0.144 | 0.082187 | 11847.6024 | 973.715

X+Ecc.Y| 0144 | 0082187 | 11847.6024 | 973.715
X-Ecc.Y | 0144 | 0.082187 | 11847.6024 | 973.715

Applied Story Forces
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Loads

Lateral Load to Stories - X

Upper Roof —

182.4095kN

Lower Roof ~€———————

342, 10B3kN
Story3 €

216.4026kN

Story2 &——

232 7945kN

Story! -€E—————————

Base | I I I I i i
0 S50 100 150 200 250 300 350

Force, kN

Story | Elevation = X-Dir = Y-Dir
|

m kN kN
Upper |
oy | 13.925 0 0
Lower | 15575 1824095 0
Roof

Story3 9.615 342.1083 0
Story2 6.405 216.4026 0

Story1 3.195 232.7945 0

Base | 0 : 0 ' 0

Page 6 of 40

I Fi0l68

Sc 33
8/10/2018



I F10l68

sc|38
Loads 8/10/2018

AS 1170 2007 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern EQ Y according
to AS 1170 2007, as calculated by ETABS.

Direction and Eccentricity

Direction = Multiple

Eccentricity Ratio = 10% for all diaphragms
Structural Period

Period Calculation Method = Program Calculated

Coefficient, k,[AS 6.2.3] k,=0.06m
Structure Height Above Base, h, h,=12.575 m
Factors and Coefficients

Probability Factor, k, [AS Table 3.1] K,=

Hazard Factor, Z [AS Table 3.2] Z=0.1
Structural Performance Factor, Sp [AS S =067
Table 6.5(A)] o
Structural Ductility Factor, y [AS Table y=3

6.5(A)]
Site Sub-soil Class [AS 4.1.1] = De - Deep or Soft Soil
Equivalent Lateral Forces

Seismic Design Action Coefficient, C.(T,) = k,ZCy(T,) S,
C «T [AS 621] a ! M

Calculated Base Shear

Perioa

) i W \")
Direction | :J::(\i | Cuqr | (kN) | (kN)
Y | 0148 | 0.082187 | 11847.6024 | 973.715

Y+Ecc.X| 0148 i 0.082187 | 11847.6024 | 973.715
Y-Ecc.X | 0148 | 0.082187 | 11847.6024 | 973715

Applied Story Forces
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Loads

Lateral Load to Stories - Y

Upper Roof -

Lower Roof -%.__.
182.4095kN

—
Story3 <

342 1083kN

Story2 -6-—.—_
v 216 4026kN

Storyt e
v 232 7945kN

Base 4 I ¥ i i [ | |
0 50 100 150 200 250 300 350

Force, kN

Story | Elevation | X-Dir = Y-Dir

m kN kN

Upper

Rt 13.925 0 0
Lower | ) 575 0  182.4095

Roof
Story3 |  9.615 0 |342.1083
Story2 6.405 0 216.4026
Story1 3195 | 0 (2327945
Base i 0 [ 0 [ 0

Page 8 of 40
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2 Analysis Results
This chapter provides analysis results.
2.1 Story Results
Table 2.1 - Story Max/Avg Displacements

. T wi~-Maximum Average
Story Load Case/Combo Direction = rrimg Ratio
Upper Roof Dead X 0.749 0.391 1.916
Upper Roof Dead i T2 0.444 1552
Lower Roof Dead X 0.655 0.358 1.829
Lower Roof Dead Y 274 Qas 4.213
Story3 | Dead X 0.451 0.261 1.729
Stamys | Dead Vi 0,44 0212 2,277
Story2 Dead X 0.239 | 0.146 1.638
Story2 Dead b (5P I 1768
Upper Roof Live X 0.148 0.081 1.836
Upper Roof Live i R I 0EsT 1292
Lower Roof | Live X 0.146 0.081 1.798
Story3 Live X 0.089 0.053 1.667
Story3 Live ¥ 0.073 0.03 2.408
Stomy2 L 2 D48 CIZY 1672
Story2 | Live Y 0.04 0.022 | 1.857
Upper Roof SDead b4 s noer | fes2
Upper Roof SDead Y 0.046 = 0.027 1.697
Lower Roof SDead 4 02 2,023 1342
Lower Roof | SDead Y 0015 | 0.005 2989
Story3 SDead X 0.029 0.017 1.668
Story3 SDead Y 0.029 0.014 1.994
SeryE Spead Be 3015 C.003 1877
Story2 SDead ¥ 0.015 0.009 1.674
Urpper Roof Yimid 1 M a2 9,205 14122
Upper Roof Wind 1 Y 0.036 0.032 1.142
Lowsr Root Wind 1 X 0215 ()7 1.628
Lower Roof Wind 1 Y 0.028 0.024 1.168
Slavd Wiimad 1 2 G.1dg 0,434 1088
Story3 Wind 1 Y 0.022 0.016 1.383
Story2 Wind 1 X 0.085 0.08 1.062
Story2 Wind 1 Y 0.014 0.011 1.321
Lpper Roof Wind 2 V (0 g8y 7 2ad
Lower Roof Wind 2 X 0.068 0.034 2.028
Lawer Raaf Wind 2 ¥ 0156 (D)8 Be3e 1725
Story3 | Wind 2 Y 0.175 0.125 1.393
Etony2 Wind 2 f 07407 QU0 1.435
Upper Roof Wind 3 X 0.31 0.217 1.428
Lower Roof Wind 3 X 0.258 0.19 1.359
Lower Roof Wind 3 Y 0.117 0.083 1.421
Stan® Wind 3 2 lfeelnty G445 4N
Story2 Wind 3 X 0.121 0.086 1.405
Upper Flaef Wind 4 fosal s 0022 4.2
Upper Roof Wind 4 Y 0.202 0.136 1.483
Lower Rogf Wine 4 i 0.274 9,225 1.145
Story3 Wind 4 X 0.08 0.02 3.987

Page 10 of 40



Analysis Results

Story

Story3
Story2
Story2
Upper Roof
Upper Roof !
Lower Roof
Lower Roof
Story3
Story2
Upper Roof
Lower Roof
Lower Roof
Story3
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Lower Roof J
Lower Roof
Story3 |
Story2
Story2 |
Upper Roof
Lower Roof ‘
Lower Roof
Story3 |
Story2
Upper Roof
Upper Roof
Lower Roof .
Lower Roof
Story3 ]
Story3
Story2 ‘
Story2
Upper Roof
Upper Roof
Lower Roof !
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof |

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Wind 4
Wind 4
Wind 4
EQ X1
EQ X1
EQ X1
EQ X 1
EQ X1
EQ X1
EQ X 2
EQ X2
EQ X2
EQ X2
EQ X2
EQ X3
EQ X 3
EQ X3
EQX3
EQX3
EQ X3
EQX3
EQY 1
EQY1
EQY1
EQY1
EQY1
EQY 1
EQY 2
EQY 2
EQY2
EQY2
EQY2
EQY3
EQY3
EQY3
EQY 3
EQY3
EQY 3
EQY3
EQY3
Serv 01 (G)
Serv 01 (G)
Serv 01 (G)
Serv 01 (G)
Serv 01 (G)
Serv 01 (G)
Serv 01 (G)
Serv 01 (G)

Serv 02 (G+0.7Q)

Page 11 of 40

Direction

X-(X-(X-(X-*:><-<><-<X-(>(-<X-<-(-(><-<-()<-(-<><-<‘<X-<XX-(><X><-<><><X)<-(X&X{X-(

Maximum Average
mm mm
0197 | 0.125
0.047 0014
0.12 | 0.078
0876  0.814
0.144 | 0.093
0733 0713
0138 | 0.125
0622 0572
0376 | 0344
0.981 0.828
0.776 0.7
0225 0185
0.689 0.58
0.416 0.35
0.831 0,801
0.146 0.12
0764 | 0727
0.59 0.562
0.102 | 0.084
0.345 0327
0067 | 0.042
0.86 0.808
0115 | 0.111
0765  0.762
0.631 0.6
0.061 0.038
0399 | 0375
0.963  0.842
0176 | 0.124
0733 0705
0703 | 0.604
0439 0377
0.127 | 0.091
0802 0778
0.158 | 0.097
0.853 0.82
0.11 0.066
0649 0597
0.061 0.044
0.39 0.367
0799 | 0.418
0779 0471
0697 | 0.381
0219  0.053
048 | 0.278
0.469 0226
0.254 | 0.155
0244  0.139
0903 | 0474

Ratio

1.574
3.2562
1.631
1.076
1.549
1.028
1.105
1.087
1.092
1.185
1.11
1.218
1.188
1.189
1.038
1.21
1.061
1.051
1.599
1.056
1.612
1.064
1.043
1.004
1.052
1.588
1.064
1.144
1.417
1.039
1.164
1.165
1.398
1.03
1.632
1.04
1.668
1.087
1.379
1.063
1.913
1.654
1.83
4.096
1.725
2.071
1.634
1.76
1.904
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Analysis Results

Story

Upper Roof
Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2

(
i

Upper Roof !

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof
Lower Roof

Load Case/Combo

Serv 02 (G+0.7Q)
Serv 02 (G+0.7Q)
Serv 02 (G+0.7Q)
Serv 02 (G+0.7Q)
Serv 02 (G+0.7Q)
Serv 02 (G+0.7Q)
Serv 02 (G+0.7Q)
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Max
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 03 (G+Wx) Min
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Max
Serv 04 (G-Wx) Min
Serv 04 (G-Wx) Min
Serv 04 (G-Wx) Min
Serv 04 (G-Wx) Min
Serv 04 (G-Wx) Min
Serv 04 (G-Wx) Min
Serv 04 (G-Wx) Min
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 05 (G+Wy)
Serv 06 (G-Wy)
Serv 06 (G-Wy)
Serv 06 (G-Wy)

|
Directio

=B > e =< B > BS x B < I < B > B < B < B < B < B < B < B < B0 < B2 < B0 < B < B <P < B2 < B B B <

Page 12 of 40

n

Table 2.1 - Story Max/Avg Displacements (continued)

5Maximum‘,Average
m mm
086 | 0.514
0799 0438
0.24 | 0.051
0542 0316
052 | 0.248
0285  0.175
0272 | 0.154
0.666 0.28
0.941 0.597
0.56 0.244
0.324 | 0.146
0389  0.185
0.582 | 0.309
0.2 0.102
0313 | 0.188
1006 0563
0732 | 0.381
0.87 0.508
0296 = 0.106
0617  0.376
0433 | 0.145
0334 0213
0219 | 0.088
0592 0273
0826 | 0.562
0524  0.254
0355 | 0.213
0343  0.181
0505 | 0.308
0174  0.098
027 ' 0.9
0933 0554
0617 | 0345
0833 0518
0.571 0.371
0.356  0.144
0308 | 0.209
0.176 0.09
0799 | 0418
0779 0471
0697 | 0.381
0219  0.053
0.48 0.278
0469  0.226
0254  0.155
0244  0.139
0799 = 0418
0779 0471
0697  0.381

Ratio

1.674
1.826
4.733
1.718
21
1.627
1.77
2.375
1.577
23
2.218
2101
1.884
1.963
1.664
1.788
1.924
1.712
2.779
1.643
2.985
1.571
2,501
2173
1.471
2.066
1.665
1.897
1.641
1.772
1.418
1.682
1.788
1.609
1.538
2.475
1.474
1.961
1.913
1.654
1.83
4.096
1.725
2.071
1.634
1.76
1.913
1.654
1.83

I1F1016%¢
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Analysis Results

Story

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof }

Lower Roof ‘

Lower Roof |
Story3
Story3 |
Story2
Storyz |

Upper Roof

Upper Roof |

Lower Roof |

Lower Roof :
Story3
Story3 |
Stoy2
Story2

Upper Roof :

Upper Roof ;

Lower Roof ‘

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof “

Lower Roof
Story3 |
Story3
Story2
Story2

Upper Roof |

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof

Lower Roof
Story3
Story3

Load Case/Combo

Serv 06 (G-Wy)

Serv 06 (G-Wy)

Serv 06 (G-Wy)

Serv 06 (G-Wy)

Serv 06 (G-Wy)
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Max
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 07 (G+0.7Wx+0,3Wy) Min
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 07 (G+0.7Wx+0.3Wy) Min
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Max
Serv 08 (G+0.5Wx+0.5Wy) Min
Serv 08 (G+0.5Wx+0.5Wy) Min
Serv 08 (G+0.5Wx+0.5Wy) Min
Serv 08 (G+0.5Wx+0.5Wy) Min
Serv 08 (G+0.5Wx+0,5Wy) Min
Serv 08 (G+0.5Wx+0.5Wy) Min
Serv 08 (G+0.5Wx+0.5Wy) Min
Serv 09 (G+0.3Wx+0,7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Max
Serv 09 (G+0.3Wx+0.7Wy) Min
Serv 09 (G+0.3Wx+0.7Wy) Min
Serv 09 (G+0.3Wx+0.7Wy) Min
Serv 09 (G+0.3Wx+0.7Wy) Min
Serv 09 (G+0.3Wx+0.7Wy) Min
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Direction

-<><><-<><-<><<><-<><<><<><-<><><-<><-<><-<><-<><-<><-<><<><-<><-<><-<><-<><-<><-<><-<><-<><<

Table 2.1 - Story Max/Avg Displacements (continued)

Maximum:A
mm

0.219
0.48
0.469
0.254
0.244
0.705
0.893
0.601
0.293
0.416
0.548
0.216
0.292
0.944
0.746
0.818
0.241
0.576
0.444
0.31
0.227
0.731
0.861
0.627
0.272
0.434
0.526
0.227
0.279
0.904
0.755
0.784
0.55
0.451
0.295
0.232
0.759
0.828
0.656
0.25
0.453
0.503
0.238
0.265
0.861
0.765
0.748
0.521
0.458

f

verage
mm

0.053
0.278
0.226
0.1565
0.139
0.321
0.559
0.284
0.118
0.213
0.284
0.118
0.173
0.519
0.408
0.47
0.059
0.347
0.169
0.196
0.103
0.348
0.535
0.311
0.1
0.231
0.268
0.128
0.164
0.491
0.425
0,445
0.328
0.185
0.184
0.113
0.377
0.509
0.34
0.081
0.25
0.251
0.139
0.153
0.461
0.444
0.419
0.307
0.202

Ratio

4.096
1.725
2.071
1.634
1.76
2.196
1.596
2.112
2.471
1.954
1.928
1.833
1.687
1.818
1.831
1.741
4.105
1.662
2.621
1.586
2.203
2.102
1.611
2.017
2.71
1.878
1.862
1.767
1.704
1.841
1.777
1.762
1.677
2.435
1.597
2.052
2.016
1.627
1.931
3.087
1.808
2.002
1.706
1.725
1.868
1.723
1.787
1.695
2.267

IF1ol€s
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Analysis Results

Story

Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof

Load Case/Combo

Serv 09 (G+0.3Wx+0.7Wy) Min
Serv 09 (G+0.3Wx+0.7Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Max
Serv 10 (G-0.7Wx-0.3Wy) Max
Serv 10 (G-0.7Wx-0,3Wy) Max
Serv 10 (G-0.7Wx-0,3Wy) Max
Serv 10 (G-0.7Wx-0.3Wy) Max
Serv 10 (G-0.7Wx-0.3Wy) Max
Serv 10 (G-0.7Wx-0.3Wy) Max
Serv 10 (G-0.7Wx-0.3Wy) Max
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 10 (G-0.7Wx-0.3Wy) Min
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Max
Serv 11 (G-0.5Wx-0.5Wy) Min
Serv 11 (G-0.5Wx-0.5Wy) Min
Serv 11 (G-0.5Wx-0.5Wy) Min
Serv 11 (G-0.5Wx-0.5Wy) Min
Serv 11 (G-0.5Wx-0,5Wy) Min
Serv 11 (G-0,.5Wx-0.5Wy) Min
Serv 11 (G-0.5Wx-0.5Wy) Min
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Max
Serv 12 (G-0.3Wx-0.7Wy) Min
Serv 12 (G-0.3Wx-0,7Wy) Min
Serv 12 (G-0.3Wx-0.7Wy) Min
Serv 12 (G-0.3Wx-0.7Wy) Min
Serv 12 (G-0.3Wx-0.7Wy) Min
Serv 12 (G-0.3Wx-0.7Wy) Min
Serv 12 (G-0.3Wx-0.7Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Max
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n

Table 2.1 - Story Max/Avg Displacements (continued)

‘Maximum
m

0.278
0.237
0.654
0.812
0.576
0.315
0.384
0.494
0.198
0.262
0.893
0.666
0.793
0.544
0.39
0.292
0.196
0.694
0.803
0.609
0.288
0.41
0.487
0.213
0.257
0.867
0.697
0.766
0.526
0.412
0.281
0.21
0.737
0.793
0.645
0.26
0.439
0.48
0.23
0.252
0.839
0.731
0.738
0.507
0.435
0.27
0.224
0.706
0.893

Average
' mm

0.172
0.124
0.316
0.535
0.292
0.166

0.21
0.283
0.115
0.175
0.514
0.383
0.477
0.343
0.168
0.193
0.104
0.344
0.517
0.316
0.135
0.229
0.268
0.126
0.165
0.487
0.407

0.45
0.325
0.184
0.182
0.114
0.374
0.498
0.343
0.101
0.249
0.251
0.138
0.154
0.458
0.434
0.422
0.306
0.202
0171
0.124
0.321
0.559

Ratio

1.611
1.917
2.07
1.519
1.974
1.899
1.829
1.743
1.717
1.499
1.738
1.739
1.662
1.583
2313
1.512
1.881
2.017
1.553
1.926
2.141
1.794
1.82
1.689
1.56
1.78
1.712
1.701
1.617
2.231
1.541
1.84
1.97
1,593
1.882
2.566
1.762
1.914
1.663
1.634
1.83
1.686
1.749
1.657
2157
1.576
1.803
2.196
1.596

| F10l6§

Sci85
8/10/2018



Analysis Results

Story

Lower Roof :
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof |
Upper Roof
Lower Roof l
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof ;

|
i

Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof |
Upper Roof
Lower Roof ‘
Story3 ‘
Story3
Story2
Story2 ;
Upper Roof
Upper Roof '
Lower Roof :
Lower Roof |
Story3
Story3
Story2
Story2 |
Upper Roof
Upper Roof .
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3

Load Case/Combo

Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Max
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 13 (G+0.7Wx-0.3Wy) Min
Serv 14 (G+0.5Wx-0.5Wy) Max
Serv 14 (G+0.5Wx-0.5Wy) Max
Serv 14 (G+0.5Wx-0.5Wy) Max
Serv 14 (G+0.5Wx-0.5Wy) Max
Serv 14 (G+0.5Wx-0.5Wy) Max
Serv 14 (G+0,5Wx-0.5Wy) Max
Serv 14 (G+0.5Wx-0.5Wy) Max
Serv 14 (G+0,5Wx-0.5Wy) Max
Serv 14 (G+0.5Wx-0.5Wy) Min
Serv 14 (G+0.5Wx-0,5Wy) Min
Serv 14 (G+0.5Wx-0.5Wy) Min
Serv 14 (G+0.5Wx-0.5Wy) Min
Serv 14 (G+0.5Wx-0.5Wy) Min
Serv 14 (G+0.5Wx-0.5Wy) Min
Serv 14 (G+0.5Wx-0.5Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0,3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Max
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 15 (G+0.3Wx-0.7Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Max

birectio

><-<><-<><-<><-<><><-<><-<)<-<><-<><-<><-<><-<><><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><<><
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Table 2.1 - Story Max/Avg Displacements (continued)

0.601
0.293
0.416
0.548
0.216
0.292
0.944
0.746
0.818
0.241
0.576
0.444
0.31
0.227
0.731
0.861
0.627
0.272
0.434
0.526
0.227
0.279
0.904
0.755
0.784
0.55
0.451
0.295
0.232
0.759
0.828
0.656
0.25
0.453
0.503
0.238
0.265
0.861
0.765
0.748
0.521
0.458
0.278
0.237
0.654
0.812
0.576
0.315
0.384

'Maximum Average
mm

mm
0.284
0.118
0.213
0.284
0.118
0.173
0.519
0.408

0.47
0.059
0.347
0.169
0.196
0.103
0.348
0.535
0.311

0.1
0.231
0.268
0.128
0.164
0.491
0.425
0.445
0.328
0.185
0.184
0.113
0.377
0.509

0.34
0.081

0.25
0.251
0.139
0.153
0.461
0.444
0.419
0.307
0,202
0.172
0.124
0.316
0.535
0.292
0.166

0.21

Ratio

2.112
2.471
1.954
1.928
1.833
1.687
1.818
1.831
1.741
4.105
1.662
2.621
1.586
2.203
2.102
1.611
2.017
2.71
1.878
1.962
1.767
1.704
1.841
1.777
1.762
1.677
2.435
1.597
2.052
2.018
1.627
1.931
3.087
1.808
2.002
1.706
1.725
1.868
1.723
1.787
1.695
2.267
1.611
1.917
2.07
1.519
1.974
1.899
1.829

[Fi1ol6g
Sc) &6

8/10/2018



Analysis Results

Story

Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2

t

Upper Roof :

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof :

Upper Roof

Lower Roof :

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof |

Lower Roof

Lower Roof !

Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof

Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof

Load Case/Combo

Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Max
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 16 (G-0.7Wx+0.3Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Max
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 17 (G-0.5Wx+0.5Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Max
Serv 18 (G-0.3Wx+0.7Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Min
Serv 18 (G-0.3Wx+0.7Wy) Min

Uit 01 (1.35G)

Ult 01 (1.35G)

Ult 01 (1.35G)

Ult 01 (1.35G)

Ult 01 (1.35G)

Ult 01 (1.35G)

Uit 01 (1.35G)

Uit 01 (1.35G)

Ult 02 (1.2G+1.5Q)

Directio

><-<><-<X-()<-<><-<)<-<><)<-<X-<><-<>(~<>(-<X-(X-(XX-(X-(X-€><-<X-(X-(X-(XX-(X-(‘X-<
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Table 2.1 - Story Max/Avg Displacements (continued)

0.494
0.198
0.262
0.893
0.666
0.793
0.544
0.39
0.292
0.196
0.694
0.803
0.609
0.288
0.41
0.487
0.213
0.257
0.867
0.697
0.766
0.526
0.412
0.281
0.21
0.737
0.793
0.645
0.26
0.439
0.48
0.23
0.252
0.839
0.731
0.738
0.507
0.435
0.27
0.224
1.079
1.052
0.941
0.296
0.648
0.633
0.343
0.33
1.181

iMaximum Average
m

mm
0.283
0115
0.175
0.514
0.383
0.477
0.343
0.168
0.193
0.104
0.344
0.517
0.316
0.135
0.229
0.268
0.126
0.165
0.487
0.407

0.45
0.325
0.184
0.182
0.114
0.374
0.498
0.343
0.101
0.249
0.251
0.138
0.154
0.458
0.434
0.422
0.306
0.202
0.171
0.124
0.564
0.636
0.514
0.072
0.376
0.306

0.21
0.187
0.622

Ratio

1.743
1.717
1.499
1.738
1.739
1.662
1.583
2.313
1.512
1.881
2.017
1.553
1.926
2141
1.794
1.82
1.689
1.56
1.78
1.712
1.701
1.617
2.231
1.541
1.84
1.97
1.593
1.882
2.566
1.762
1.914
1.663
1.634
1.83
1.686
1.749
1.657
2.157
1.576
1.803
1.913
1.654
1.83
4.096
1.725
2.071
1.634
1.76
1.898
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Analysis Results

Story

Upper Roof
Lower Roof

Lower Roof

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof |

Lower Roof
Lower Roof
Story3
Story3
Story2
Story2

Upper Roof
Upper Roof !

Lower Roof

Lower Roof !

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof

Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof !

Lower Roof

Lower Roof '

Story3
Story3
Story2
Story2

Upper Roof

Upper Roof
Lower Roof

Lower Roof :

Story3
Story3
Story2
Story2
Upper Roof
Upper Roof

Load Case/Combo

Ult 02 (1.2G+1.5Q)
Uit 02 (1.2G+1.5Q)
Ult 02 (1.2G+1.5Q)
UIt 02 (1.2G+1.5Q)
Ult 02 (1.2G+1.5Q)
UIt 02 (1.2G+1.5Q)
Uit 02 (1.2G+1.5Q)
UIt 03 (1.2G+Wx+0.4Q) Max
Ult 03 (1.2G+Wx+0.4Q) Max
UIt 03 (1.2G+Wx+0.4Q) Max
Ult 03 (1.2G+Wx+0.4Q) Max
Ult 03 (1.2G+Wx+0.4Q) Max
Ult 03 (1.2G+Wx+0.4Q) Max
UIt 03 (1.2G+Wx+0.4Q) Max
Ult 03 (1.2G+Wx+0.4Q) Max
Ult 03 (1.2G+Wx+0.4Q) Min
Ult 03 (1.2G+Wx+0.4Q) Min
Ult 03 (1.2G+Wx+0.4Q) Min
Ult 03 (1.2G+Wx+0.4Q) Min
UIt 03 (1.2G+Wx+0.4Q) Min
Ult 03 (1.2G+Wx+0.4Q) Min
UIt 03 (1.2G+Wx+0.4Q) Min
Ult 03 (1.2G+Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Max
Ult 04 (1.2G-Wx+0.4Q) Max
Uit 04 (1.2G-Wx+0.4Q) Max
Ult 04 (1.2G-Wx+0.4Q) Max
Uit 04 (1.2G-Wx+0.4Q) Max
Ult 04 (1.2G-Wx+0.4Q) Max
UIt 04 (1.2G-Wx+0.4Q) Max
Ult 04 (1.2G-Wx+0.4Q) Max
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
Ult 04 (1.2G-Wx+0.4Q) Min
UMt 05 (1.2G+Wy+0.4Q)
Uit 05 (1.2G+Wy+0.4Q)
Ult 05 (1.2G+Wy+0.4Q)
Ult 05 (1.2G+Wy+0.4Q)
Ult 05 (1,2G+Wy+0.4Q)
Ult 05 (1.2G+Wy+0.4Q)
Uit 05 (1.2G+Wy+0.4Q)
Ult 05 (1.2G+Wy+0.4Q)
Ult 06 (1.2G-Wy+0.4Q)
Ult 06 (1.2G-Wy+0,4Q)

birectiori

-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><<><-<><-<><<><-<><-<><-<><-<><<><-<><-<
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Table 2.1 - Story Max/Avg Displacements (continued)

Maximum:Average
mm

mm
1.108 0.657
1.055 0.579
0.308 0.058
0.71 0.414
0.673 0.317
0.372 0.229
0.353 0.199
0.819 0.328
1.223 0.777
0.69 0.285
0.431 0.201
0.476 0.217
0.761 0.407
0.243 0.118
0.411 0.248
1.327 0.75
0.911 0.454
1.152 0.679
0.424 0.176
0.817 0.501
0.538 0.162
0.442 0.283
0.272 0.099
0.709 0.317
1.052 0.725
0.637 0.3
0.478 0.301
0.407 0.21
0.646 0.405
0.203 0.112
0.347 0.252
1.217 0.738
0.74 0.402
1.099 0.694
0.27 0.076
0.747 0.494
0.423 0.161
0.403 0.277
0.207 0.102
1.018 0.533
0.981 0.59
0.894 0.489
0.275 0.063
0.612 0.355
0.592 0.284
0.323 0.198
0.309 0.175
1,018 0.533
0.981 0.59

Ratio

1.687
1.823
5.283
1.714
2.12
1.623
1.776
2.494
1.573
2.427
2,148
2.199
1.869
2.051
1.655
1.77
2.004
1.697
2.407
1.63
3.314
1.561
2.75
2.239
1.451
2.125
1.588
1.94
1.593
1.808
1.378
1.651
1.84
1.582
3.568
1.512
2,636
1.451
2.032
1.909
1.664
1.828
4.391
1.722
2.086
1.631
1.765
1.909
1.664
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Analysis Results

Story

Lower Roof
Lower Roof
Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof :
Upper Roof

Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof

Load Case/Combo

Ult 06 (1.2G-Wy+0.4Q)
Ult 06 (1.2G-Wy+0.4Q)
Ult 06 (1.2G-Wy+0.4Q)
Uit 06 (1.2G-Wy+0.4Q)
Ult 06 (1.2G-Wy+0.4Q)
Ult 06 (1.2G-Wy+0.4Q)
Ult 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Max
Uit 07 (0.9G+Wx) Max
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Ult 07 (0.9G+Wx) Min
Uit 08 (0.9G-Wx) Max
Ult 08 (0.9G-Wx) Max
Uit 08 (0.9G-Wx) Max
Ult 08 (0.9G-Wx) Max
Ult 08 (0.9G-Wx) Max
Ult 08 (0.9G-Wx) Max
Uit 08 (0.9G-Wx) Max
Ult 08 (0.9G-Wx) Max
Ult 08 (0.9G-Wx) Min
Uit 08 (0.9G-Wx) Min
Ult 08 (0.9G-Wx) Min
Ult 08 (0.9G-Wx) Min
Ult 08 (0.9G-Wx) Min
Ult 08 (0.9G-Wx) Min
Ult 08 (0.9G-Wx) Min
Ult 08 (0.9G-Wx) Min
Uit 09 (0.9G+Wy)
Ult 09 (0.9G+Wy)
Uit 09 (0.9G+Wy)
Ult 09 (0.9G+Wy)
Uit 09 (0.9G+Wy)
Ult 09 (0.9G+Wy)
Ult 09 (0.9G+Wy)
Ult 09 (0.9G+Wy)
Uit 10 (0.9G-Wy)
Ult 10 (0.9G-Wy)
Ult 10 (0.9G-Wy)

Direction

><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><<><<><-<><-<><-<><-<><-<><-<><-<><-<><
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Table 2.1 - Story Max/Avg Displacements (continued)

Maximum A
m |

0.894
0.275
0.612
0.592
0.323
0.309
0.52
0.943
0.423
0.354
0.297
0.591
0.149
0.322
1.028
0.631
0.885
0.375
0.637
0.368
0.348
0.182
0.41
0.772
0.369
0.4
0.227
0.476
0.109
0.257
0.918
0.46
0.831
0.221
0.567
0.2563
0.309
0.118
0.719
0.701
0.627
0.197
0.432
0.422
0.229
0.22
0.719
0.701
0.627

i

verage

mm
0.489
0.063
0.355
0.284
0.198
0.175
0.171
0.612
0.138
0.186
0.112
0.327

0.06
0.198
0.592
0.289
0.532
0.191
0.396
0.082
0.225
0.049
0.159
0.559
0.153
0.287
0.105
0.325
0.054
0.201

0.58
0.236
0.548

0.09
0.389

0.08
0.219
0.052
0.376
0.424
0.343
0.048

0.25
0.204

0.14
0.125
0.376
0.424
0.343

Ratio

1.828
4.391
1.722
2.086
1.631
1.765
3.045
1.542
3.069
1.898
2.655
1.807
2.463
1.625
1.736
2.185
1.662
1.968
1.608
4.473
1.545
3.758
2.577
1.38
2414
1.396
2.167
1.463
2.006
1.278
1.584
1.945
1.518
2.452
1.458
3.148
1.406
2.28
1.913
1.654
1.83
4.096
1.725
2.071
1.634
1.76
1.913
1.654
1.83
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Analysis Results

Story

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof
Lower Roof

Lower Roof .

Story3
Story3
Story2
Story2

Upper Roof
Upper Roof ;

Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof ;

Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof '

Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Uit 10 (0.9G-Wy)

Ult 10 (0.9G-Wy)

Ult 10 (0.9G-Wy)

Ult 10 (0.9G-Wy)

Ult 10 (0.9G-Wy)
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Uit 11 (0.9G+0,7Wx+0.3Wy) Max
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Ult 11 (0.9G+0.7Wx+0.3Wy) Max
Uit 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 11 (0.9G+0.7Wx+0.3Wy) Min
Uit 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 11 (0.9G+0.7Wx+0.3Wy) Min
Ult 12 (0,9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Max
Ult 12 (0.9G+0.5Wx+0.5Wy) Min
Uit 12 (0.9G+0.5Wx+0.5Wy) Min
Ult 12 (0.9G+0.5Wx+0.5Wy) Min
Ult 12 (0.9G+0.5Wx+0.5Wy) Min
Ult 12 (0.9G+0.5Wx+0.5Wy) Min
Ult 12 (0.9G+0.5Wx+0,5Wy) Min
Ult 12 (0.9G+0.5Wx+0.5Wy) Min
Ult 12 (0.9G+0.5Wx+0.5Wy) Min
Ult 13 (0.9G+0.3Wx+0.7Wy) Max
Uit 13 (0.9G+0.3Wx+0.7Wy) Max
Ult 13 (0.9G+0.3Wx+0,7Wy) Max
Ult 13 (0.9G+0.3Wx+0.7Wy) Max
Ult 13 (0.9G+0.3Wx+0.7Wy) Max
Ult 13 (0.9G+0.3Wx+0.7Wy) Max
Uit 13 (0.9G+0.3Wx+0.7Wy) Max
Ult 13 (0.9G+0.3Wx+0.7Wy) Max
Ult 13 (0.9G+0.3Wx+0.7Wy) Min
Ult 13 (0.9G+0.3Wx+0.7Wy) Min
Uit 13 (0.9G+0.3Wx+0.7Wy) Min
Ult 13 (0.9G+0.3Wx+0.7Wy) Min

Direction

><><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<
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Maximum Average
mm

0.197
0.432
0.422
0.229
0.22
0.58
0.871
0.484
0.307
0.337
0.54
0.172
0.291
0.935
0.652
0.808
0.293
0.575
0.385
0.312
0.194
0.619
0.822
0.525
0.275
0.364
0.506
0.189
0.271
0.874
0.666
0.756
0.238
0.534
0.395
0.288
0.201
0.659
0.774
0.566
0.244
0.391
0.473
0.205
0.251
0.812
0.68
0.704
0.493

mm
0.048
0.25
0.204
0.14
0.125
0.232
0.555
0.199
0.145
0.1583
0.29
0.084
0.176
0.527
0.329
0.476
0.119
0.352
0.119
0.2
0.071
0.273
0.518
0.24
0.117
0.181
0.265
0.1
0.162
0.484
0.356
0.438
0.071
0.323
0.143
0.183
0.087
0.314
0.48
0.281
0.09
0.209
0.241
0.116
0.147
0.441
0.383
0.4
0.294

Ratio

4.096
1.725
2,071
1.634
1.76
2.495
1.568
243
2117
2.2
1.862
2.05
1.653
1.774
1.98
1.698
2.461
1.633
3.237
1.563
2.71
2.267
1.688
2.185
2.349
2.012
1.908
1.884
1.677
1.805
1.869
1.728
3.342
1.653
2.763
1.579
2,319
2.097
1.611
2.012
2,725
1.874
1.964
1.764
1.705
1.842
1.774
1.763
1.678
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Analysis Results

Story

Story3

Story2

Story2
Upper Roof

Upper Roof ‘

Lower Roof

Lower Roof !

Story3
Story3
Story2
Story2

Upper Roof ‘
Upper Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

LLower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Load Case/Combo

Ult 13 (0.9G+0.3Wx+0.7Wy) Min
Ult 13 (0.9G+0.3Wx+0.7Wy) Min
Ult 13 (0.9G+0.3Wx+0.7Wy) Min
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Uit 14 (0.9G-0.7Wx-0.3Wy) Max
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Ult 14 (0.9G-0.7Wx-0.3Wy) Max
Uit 14 (0.9G-0.7Wx-0.3Wy) Min
Ult 14 (0.9G-0.7Wx-0.3Wy) Min
Uit 14 (0.9G-0.7Wx-0.3Wy) Min
Ult 14 (0.9G-0.7Wx-0.3Wy) Min
Ult 14 (0.9G-0.7Wx-0.3Wy) Min
Ult 14 (0.9G-0.7Wx-0,3Wy) Min
Ult 14 (0.9G-0.7Wx-0.3Wy) Min
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Uit 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Max
Ult 15 (0.9G-0.5Wx-0.5Wy) Min
Ult 15 (0.9G-0.5Wx-0.5Wy) Min
Ult 15 (0.9G-0.5Wx-0.5Wy) Min
Ult 15 (0.9G-0.5Wx-0.5Wy) Min
Ult 15 (0.9G-0.5Wx-0.5Wy) Min
Uit 15 (0.9G-0.5Wx-0.5Wy) Min
Ult 15 (0.9G-0.5Wx-0.5Wy) Min
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Max
Ult 16 (0.9G-0.3Wx-0.7Wy) Min
Ult 16 (0.9G-0.3Wx-0,7Wy) Min
Ult 16 (0.9G-0.3Wx-0.7Wy) Min
Ult 16 (0.9G-0.3Wx-0.7Wy) Min
Ult 16 (0.9G-0.3Wx-0.7Wy) Min
Ult 16 (0.9G-0.3Wx-0.7Wy) Min
Ult 16 (0.9G-0.3Wx-0.7Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Max

Direction

Y

X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
X
%
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
X
Y
X
Y
X
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Table 2.1 - Story Max/Avg Displacements (continued)

‘Maximum A
m

0.406
0.264
0.209
0.503
0.751
0.447
0.339
0.288
0.46
0.145
0.246
0.859
0.532
0.77
0.527
0.304
0.285
0.149
0.565
0.736
0.498
0.299
0.329
0.449
0.169
0.239
0.819
0.58
0.729
0.5
0.338
0.269
0.169
0.626
0.722
0.55
0.258
0.37
0.438
0.193
0.231
0.779
0.629
0.688
0.473
0.371
0.253
0.189
0.58

verage
mm

0.167
0.165
0.102
0.224
0.519
0.21
0.215
0.148
0.289
0.08
0.178
0.519
0.293
0.486
0.347
0.117
0.196
0.074
0.268
0.492
0.248
0.167
0.178
0.264
0.097
0.163
0.478
0.33
0.445
0.32
0.142
0.18
0.088
0.311
0.465
0.286
0.12
0.207
0.24
0.114
0.148
0.437
0.368
0.404
0.292
0.167
0.164
0.103
0.232

Ratio

2.426
1.598
2.045
2.243
1.447
2.128
1.578
1.943
1.592
1.811
1.38
1.655
1.819
1.584
1.516
2.588
1.455
2.015
2.1
1.498
2.01
1.785
1.855
1.697
1.738
1.463
1.713
1.758
1.638
1.563
2.376
1.495
1.912
2.015
1.555
1.924
2.156
1.792
1.824
1.687
1.563
1.782
1.71
1.703
1.618
2.227
1.543
1,838
2.495
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Analysis Resulits

Story

Upper Roof ‘
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2 |
Upper Roof
Upper Roof |
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof |
Lower Roof
Lower Roof ;
Story3
Story3
Story2
Story2 |
Upper Roof
Upper Roof
Lower Roof ‘
Lower Roof ;
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof .
Lower Roof
Lower Roof ‘
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof

Load Case/Combo

Ult 17 (0.9G+0.7Wx-0.3Wy) Max
Ult 17 (0.9G+0.7Wx-0.3Wy) Max
Uit 17 (0.9G+0.7Wx-0.3Wy) Max
Ult 17 (0.9G+0.7Wx-0.3Wy) Max
Ult 17 (0.9G+0.7Wx-0.3Wy) Max
Ult 17 (0.9G+0.7Wx-0.3Wy) Max
Ult 17 (0.9G+0.7Wx-0.3Wy) Max
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 17 (0.9G+0.7Wx-0.3Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Max
Uit 18 (0.9G+0.5Wx-0.5Wy) Max
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Ult 18 (0.9G+0.5Wx-0.5Wy) Min
Uit 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Max
Uit 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Max
Ult 19 (0.9G+0.3Wx-0.7Wy) Min
Ult 19 (0.9G+0.3Wx-0.7Wy) Min
Ult 19 (0.9G+0.3Wx-0.7Wy) Min
Ult 19 (0.9G+0.3Wx-0.7Wy) Min
Ult 19 (0.9G+0.3Wx-0.7Wy) Min
Utt 19 (0.9G+0.3Wx-0,7Wy) Min
Uit 19 (0.9G+0.3Wx-0.7Wy) Min
Ult 20 (0.9G-0.7Wx+0.3Wy) Max
Ult 20 (0.9G-0.7Wx+0.3Wy) Max
Uit 20 (0.9G-0.7Wx+0.3Wy) Max

Direction

Y

X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
Y
X
X
Y
X
Y
X
Y
X
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Table 2.1 - Story Max/Avg Displacements (continued)

Maximum Average
m

0.871
0.484
0.307
0.337
0.54
0.172
0.291
0.935
0.652
0.808
0.293
0.575
0.385
0.312
0.194
0619
0.822
0.525
0.275
0.364
0.506
0.189
0.271
0.874
0.666
0.756
0.238
0.534
0.395
0.288
0.201
0.659
0.774
0.566
0.244
0.391
0.473
0.205
0.251
0.812
0.68
0.704
0.493
0.406
0.264
0.209
0.503
0.751
0.447

mm
0.555
0.199
0.145
0.1583

0.29
0.084
0.176
0.527
0.329
0476
0.119
0.352
0.119

0.2
0.071
0.273
0.518

0.24
0.117
0.181
0.265

0.1
0.162
0.484
0.356
0.438
0.071
0.323
0.143
0.183
0.087
0.314

0.48
0.281

0.09
0.209
0.241
0.116
0.147
0.441
0.383

04
0.204
0.167
0.165
0.102
0.224
0.519

0.21

Ratio

1.568
2.43
2117
22
1.862
2.05
1.653
1.774
1.98
1.698
2.461
1.633
3.237
1.563
2.71
2.267
1.588
2.185
2.349
2.012
1.908
1.884
1.677
1.805
1.869
1.728
3.342
1.653
2.763
1.579
2.319
2.097
1.611
2.012
2.725
1.874
1.964
1.764
1.705
1.842
1.774
1.763
1.678
2.426
1.598
2.045
2.243
1.447
2.128
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Analysis Results

Story

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof |

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof |

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof |

Story3
Story3
Story2
Story2

Upper Roof

Upper Roof :

Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof |
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo Direction

Ut 20 (0.9G-0.7Wx+0.3Wy) Max

Ult 20 (0.9G-0.7Wx+0.3Wy) Max

Ult 20 (0.9G-0.7Wx+0.3Wy) Max

Ult 20 (0.9G-0.7Wx+0.3Wy) Max

Ult 20 (0.9G-0.7Wx+0.3Wy) Max

Ult 20 (0.9G-0.7Wx+0.3Wy) Min

Ult 20 (0.9G-0.7Wx+0.3Wy) Min

Ult 20 (0.9G-0.7Wx+0.3Wy) Min

Uit 20 (0.9G-0.7Wx+0.3Wy) Min

Ult 20 (0.9G-0.7Wx+0.3Wy) Min

Ult 20 (0.9G-0.7Wx+0.3Wy) Min

Ult 20 (0.9G-0.7Wx+0.3Wy) Min

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Max

Uit 21 (0.9G-0.5Wx+0.5Wy) Max

Ult 21 (0.9G-0.5Wx+0.5Wy) Min

UlIt 21 (0.9G-0.5Wx+0.5Wy) Min

Ult 21 (0.9G-0.5Wx+0.5Wy) Min

Uit 21 (0.9G-0.5Wx+0.5Wy) Min

Ult 21 (0.9G-0.5Wx+0.5Wy) Min

Ult 21 (0.9G-0.5Wx+0.5\Wy) Min

Ult 21 (0.9G-0.5Wx+0.5Wy) Min

Ult 22 (0.9G-0.3Wx+0.7Wy) Max

Ult 22 (0.9G-0.3Wx+0,7Wy) Max

UIt 22 (0.9G-0.3Wx+0,7Wy) Max

Ult 22 (0.9G-0.3Wx+0.7Wy) Max

Ult 22 (0.9G-0,3Wx+0,7Wy) Max

Ult 22 (0.9G-0.3Wx+0.7Wy) Max

Ult 22 (0.9G-0.3Wx+0.7Wy) Max

Ult 22 (0,9G-0.3Wx+0.7Wy) Max

Ult 22 (0.9G-0.3Wx+0.7Wy) Min

Ult 22 (0.9G-0.3Wx+0.7Wy) Min

Ult 22 (0.9G-0.3Wx+0.7Wy) Min

Ult 22 (0.9G-0.3Wx+0.7Wy) Min

Ult 22 (0.9G-0.3Wx+0.7Wy) Min

Ult 22 (0.9G-0.3Wx+0.7Wy) Min

Ult 22 (0.9G-0.3Wx+0,7Wy) Min
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max
Ult 23 (1.2G+0.7Wx+0,3Wy-+0.4Q) Max
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max
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Maximum Average
m mm
0339 | 0215
0288  0.148
0.46 0.289
0.145 0.08
0246 | 0.178
0.859  0.519
0.532 0.293
0.77 0.486
0527 | 0347 |
0304 0117
0285 | 0196 |
0149 0074
0565 | 0.268
0736  0.492
0498 | 0.248
0299  0.167
0329 0178
0449  0.264
0.169 | 0.097
0239  0.163
0.819 0478
0.58 0.33
0729 | 0.445
0.5 0.32
0.338 | 0.142
0.269 0.18
0169 | 0.088
0626 0311
0.722 | 0.465
0.55 0.286
0.258 0.12
0.37 0,207
0.438 0.24
0193 0114
0.231 0.148
0779  0.437
0629 | 0.368
0688 0404
0473 | 0292
0.371 0.167
0253 | 0.164
0189 0103
0.879 0.39
1.15 0.721
0752 = 0.346
0385  0.159
0517 0258
0.71 0.37
0.267 | 0.142

Ratio

1.578
1.943
1.592
1.811
1.38
1.655
1.819
1.584
1.516
2.588
1.455
2.015
2.1
1.498
2,01
1.785
1.855
1.697
1.738
1.463
1.713
1.758
1.638
1.563
2.376
1.495
1.912
2,015
1.555
1.924
2.156
1792
1.824
1.687
1.563
1.782
1.71
1.703
1.618
2227
1.543
1.838
2.254
1.595
2.173
2.413
2.002
1.919
1.875
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Analysis Results

Story

Story2
Upper Roof
Upper Roof
Lower Roof

Lower Roof

Story3
Story3
Story2
Story2

Upper Roof

Upper Roof
Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof
Upper Roof

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

© UIt 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Max

Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
UIt 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
Ult 23 (1.2G+0.7Wx+0,3Wy+0.4Q) Min
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
Ult 23 (1.2G+0.7Wx+0.3Wy+0.4Q) Min
Ult 24 (1.2G+0.5Wx+0.5Wy+0,4Q) Max

Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max |

Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max

)

Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max |

Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max

Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max !
)

Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max
Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Max
Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Min
Ult 24 (1.2G+0,5Wx+0,5Wy+0.4Q) Min
Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Min
Ult 24 (1.2G+0.5Wx+0.5Wy+0.4Q) Min
Ult 24 (1.2G+0.5Wx+0,5Wy+0.4Q) Min
Ult 24 (1.2G+0.5Wx+0.5Wy-+0.4Q) Min
Ult 24 (1.2G+0.5Wx+0.5Wy-+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0.7Wy-+0.4Q) Max
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Max
Ult 25 (1.2G+0.3Wx+0,7Wy+0.4Q) Max
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Max
Ult 25 (1.2G+0.3Wx+0.7Wy-+0.4Q) Max
Ult 25 (1.2G+0.3Wx+0.7Wy~+0.4Q) Max

Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Max '

Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Max
Ult 25 (1,2G+0.3Wx+0.7Wy+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0,7Wy+0.4Q) Min
Ult 25 (1.2G+0.3Wx+0.7Wy+0.4Q) Min
Ut 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Max
Ult 26 (1,2G-0.7Wx-0.3Wy+0.4Q) Max
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Max
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Max
Ult 26 (1.2G-0.7Wx-0.3Wy+0 4Q) Max
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Max
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Max
Ult 26 (1.2G-0,7Wx-0.3Wy+0.4Q) Max
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Min
Ul 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Min
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Directio
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0.381
1.234
0.932
1.075
0.342
0.755
0.555
0.406
0.283
0.918
1.102
0.792
0.353
0.544
0.676
0.283
0.36
1.173
0.946
1,023
0.714
0.565
0.382
0.29
0.958
1.054
0.833
0.322
0.571
0.643
0.299
0.34
1.1
0,96
0.972
0673
0.576
0.359
0.298
0.802
1.03
0.714
0.417
0.468
0.63
0.239
0.335
1.158
0.812

‘Maximum Average
mm

mm
0.226
0.685
0.495
0.622
0.104
0.457
0.199
0.258
0.122
0.431
0.684
0.387
0.132
0.286
0.345
0.158
0.212
0.642
0.522
0.584
0.428
0.223
0.241
0.137
0.472
0.646
0.428
0.104
0.314
0.321
0.174
0197
0.598
0.549
0.546
0.399
0.247
0.224
0.152
0.382
0.684
0.357

0.23
0.253
0.369
0.138
0.229
0.676
0.458

Ratio

1.681
1.802
1.883
1.728
3.27
1.651
2.788
1.577
2.325
2.131
1.612
2.048
2.682
1.902
1.958
1.788
17
1.828
1.812
1.752
1.668
2.533
1.589
212
2.031
1.631
1.947
3.093
1.821
2.003
1.716
1.723
1.857
1.749
1.779
1.687
2.328
1.604
1.957
2.1
1.506
2,003
1.817
1.848
1.707
1.731
1.467
1.712
1.772
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Analysis Results

Story

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof |

Lower Roof

Lower Roof '

Story3
Story3
Story2
Story2

Upper Roof

Upper Roof .

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof !

Upper Roof

Lower Roof |

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof ‘

Upper Roof

Lower Roof '

Story3
Story3
Story2
Story2
Upper Roof

Upper Roof

Lower Roof

Lower Roof ?

Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof

Lower Roof
Story3
Story3

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Min
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Min
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Min
Ult 26 (1.2G-0.7Wx-0.3Wy+0.4Q) Min
Ult 26 (1.2G-0.7Wx-0.3Wy-+0.4Q) Min
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Max
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Max
Ult 27 (1.2G-0.5Wx-0.5Wy+0,4Q) Max
Ult 27 (1.2G-0.5Wx-0,5Wy-+0.4Q) Max
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Max
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Max
Ult 27 (1.2G-0,5Wx-0.5Wy+0.4Q) Max
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Max
Ult 27 (1,2G-0.5Wx-0.5Wy+0.4Q) Min
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Min
Ult 27 (1,2G-0.5Wx-0.5Wy+0.4Q) Min
Ult 27 (1.2G-0.5Wx-0,5Wy+0.4Q) Min
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Min
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Min
Ult 27 (1.2G-0.5Wx-0.5Wy+0.4Q) Min
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Max
UIt 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Max
Ult 28 (1,2G-0.3Wx-0.7Wy+0.4Q) Max
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Max
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Max
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Max
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Max
UIt 28 (1.2G-0.3Wx-0.7\Wy+0.4Q) Max
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 28 (1,2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 28 (1.2G-0.3Wx-0.7Wy+0.4Q) Min
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 28 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0,7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Max
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Min
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Min
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Min
Ult 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Min
Uit 29 (1.2G+0.7Wx-0.3Wy+0.4Q) Min
Ult 29 (1,2G+0.7Wx-0.3Wy+0.4Q) Min

Direction

-<><-<><-<><-<><-<><-<><-<><-<><<><><-<><-<><<><-<><-<><-<><-<><><-<><-<><-<><-<><-<><-<><-<><><
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Maximum A
m

1.037
0.706
0.474
0.379
0.238
0,864
1.016
0.766
0.377
0.509
0.619
0.263
0.328
1.118
0.86
0.997
0.679
0.508
0.363
0.258
0.925
1.002
0.817
0.336
0.55
0.608
0.287
0.32
1.078
0.909
0.956
0.652
0.541
0.347
0.279
0.879
1.15
0.752
0.385
0.517
0.71
0.267
0.381
1.234
0.932
1.075
0.342
0.755
0.555

verage
mm

0.633
0.452
0.198
0.254
0.124
0.425
0.657
0.395
0.182
0.282
0.345
0.155
0.213
0,635
0.496
0.592
0.425
0,222
0.238
0.139
0.469
0.63
0.432
0.134
0.312
0.32
0.172
0.198
0.595
0.533
0.551
0.397
0.247
0.222
0.153
0,39
0.721
0.346
0.159
0.258
0.37
0.142
0.226
0.685
0.495
0.622
0.104
0.457
0.199

Ratio

1.639
1.562
2.399
1.493
1.919
2.031
1.546
1.941
2.07
1.803
1.796
1.695
1.5637
1.759
1.735
1.684
1.6
2.285
1.526
1.863
1.975
1.59
1.89
2.503
1.766
1.899
1.665
1.617
1.813
1.704
1.735
1.643
2.193
1.563
1.818
2.254
1.595
2173
2413
2.002
1.919
1.875
1.681
1.802
1.883
1.728
3.27
1.651
2.788

110 16g
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Table 2.1 - Story Max/Avg Displacements (continued)

Story Load Case/Combo Diret:’t'ion‘Maxmurn fuerage
mm mm

0.406 0.258 1.577
0.283 0.122 2.325
0.918 0.431 2.131
1.102 0.684 1.612
0.792 0.387 2.048
0.353 0.132 2.682
0.544 0.286 1.902
0676 0.345 1.958
0.283 0.158 1.788
0.36 0212 1.7

1.173 0.642 1.828
0.946 0.522 1.812
1.023 0.584 1.752
0.714 0.428 1.668
0.565 0.223 2.533
0.382 0.241 1.589
0.29 0.137 212
0.958 0.472 2.031
1.054 0.646 1.631
0.833 0.428 1.947
0.322 0.104 3.093
0.571 0.314 1.821
0.643 0.321 2.003
0.299 0,174 1.716
0.34 0.197 1.723
1.111 0.598 1.857
0.96 0.549 1.749
0.972 0.546 1.779
0.673 0.399 1.687
0.576 0.247 2.328
0.359 0.224 1.604
0.298 0,152 1.957
0.802 0.382 21

1.03 0.684 1.506
0.714 0.357 2.003
0.417 0.23 1.817
0.468 0.253 1.848
0.63 0.369 1,707
0.239 0.138 1.731
0.335 0.229 1.467
1.158 0.676 1.712
0.812 0.458 1.772
1.037 0.633 1.639
0.706 0.452 1.562
0.474 0.198 2,399
0.379 0.254 1.493
0.238 0.124 1.919
0.864 0.425 2.031
1.016 0.657 1.546

Ratio

Story2 Uit 29
Story2 Uit 29

—_

1.2G+0.7Wx-0.3Wy+0.4Q) Min
1.2G+0.7Wx-0.3Wy+0.4Q) Min
Upper Roof :  Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Upper Roof  Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Lower Roof = Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Lower Roof  Ult 30 (1.2G+0.5Wx-0,5Wy+0.4Q) Max
Story3 | Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Story3 Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Story2 Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Story2 Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Max
Upper Roof | Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Min
Upper Roof Ut 30 (1,2G+0.5Wx-0.5Wy+0.4Q) Min
Lower Roof = Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Min
Story3 ‘ Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Min
Story3 UIt30 (1.2G+0.5Wx-0.5Wy+0.4Q) Min
Story2 Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Min
Story2 Ult 30 (1.2G+0.5Wx-0.5Wy+0.4Q) Min
Upper Roof Ut 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Max
Upper Roof | Uit 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Max
Lower Roof  Ult 31 (1.2G+0,3Wx-0,7Wy+0.4Q) Max
Lower Roof | Uit 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Max
Story3 Ult 31 (1.2G+0.3Wx-0.7Wy+0,4Q) Max
Story3 | Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Max
Story2 Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Max
Story2 Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Max
Upper Roof  Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Min
Upper Roof | Ult 31 (1,2G+0.3Wx-0.7Wy+0.4Q) Min
Lower Roof  Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Min
Story3 Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Min
Story3 Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Min
Story2 Uit 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Min
Story2 Ult 31 (1.2G+0.3Wx-0.7Wy+0.4Q) Min
Upper Roof  Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Upper Roof  Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Lower Roof = Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Lower Roof Uit 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Story3 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Story3 Uit 32 (1.2G-0.7Wx+0.3Wy+0,4Q) Max
Story2 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Story2 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Max
Upper Roof  Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Upper Roof  Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Lower Roof Uit 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Story3 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Story3 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Story2 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Story2 Ult 32 (1.2G-0.7Wx+0.3Wy+0.4Q) Min
Upper Roof  Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Max
Upper Roof  Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Max

—

<><-<><<X><-<><-<><{X(X—ﬁX-(X-(XX-(X(X-(X-(X-(X-<><-<X><-(><-<)<<)<-<X-(X-(X
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Analysis Resuits

Story

Lower Roof ,
Lower Roof |
Story3
Story3

Story2
Story2
Upper Roof ‘
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2 i
Upper Roof
Upper Roof ‘

Lower Roof
Lower Roof |
Story3
Story3
Story2

Story2
Upper Roof
Upper Roof |
Lower Roof

Story3 |

Story3

Story2

Story2
Upper Roof .
Upper Roof
Lower Roof |
Lower Roof

Story3

Story3

Story2

Story2
Upper Roof |
Upper Roof
Lower Roof
Lower Roof

Story3

Story3

Story2

Story2
Upper Roof
Upper Roof
Lower Roof

Story3

Story3

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Max
Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Max
Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Max
Ut 33 (1.2G-0.5Wx+0.5Wy-+0,4Q) Max
Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Max
Ut 33 (1.2G-0.5Wx+0,5Wy+0.4Q) Max
Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Min
Ult 33 (1.2G-0,5Wx+0.5Wy+0.4Q) Min
Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Min
Ult 33 (1,2G-0.5Wx+0.5Wy+0.4Q) Min
Ult 33 (1.2G-0,5Wx+0.5Wy-+0.4Q) Min
Ult 33 (1.2G-0.5Wx+0.5Wy+0.4Q) Min
Uit 33 (1,2G-0.5Wx+0.5Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy-+0,4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy~+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy-+0.4Q) Max
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min
Ult 34 (1.2G-0.3Wx+0.7Wy+0.4Q) Min

Ult 35 (G+EQX+0.3Q) Max

Uit 35 (G+EQX+0.3Q) Max

Ult 35 (G+EQX+0.3Q) Max

Ult 35 (G+EQX+0.3Q) Max

Uit 35 (G+EQX+0.3Q) Max

Ult 35 (G+EQX+0.3Q) Max

Ult 35 (G+EQX+0.3Q) Max

Ult 35 (G+EQX+0.3Q) Max

Ult 35 (G+EQX+0.3Q) Min

Ult 35 (G+EQX+0.3Q) Min

Ult 35 (G+EQX+0.3Q) Min

Uit 35 (G+EQX+0.3Q) Min

Ult 35 (G+EQX+0.3Q) Min

Ult 35 (G+EQX+0.3Q) Min

Uit 35 (G+EQX+0.3Q) Min

Ult 35 (G+EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Max

Uit 36 (G-EQX+0.3Q) Max

Ult 36 (G-EQX+0.3Q) Max

Uit 36 (G-EQX+0.3Q) Max

Ult 36 (G-EQX+0.3Q) Max

Page 26 of 40

Direction

LH XL X L X XX XX <X <X =X <X <X < X <€ % X < X < X < X < X < X < 3 < XX < X < X < X < %X

0.766
0.377
0.509
0.619
0.263
0.328
1.118
0.86
0.997
0.679
0.508
0.363
0.258
0.925
1.002
0.817
0.336
0.55
0.608
0.287
0.32
1.078
0.908
0.956
0.652
0.541
0.347
0.279
0.79
0.959
0.694
0.374
0.497
0.583
0.281
0.323
0.635
0.759
0.554
0.321
0.394
0.453
0.224
0,245
1.615
0.869
1.43
1.045
0.537

Maximum Average
m

mm
0.395
0,182
0.282
0.345
0.1565
0.213
0.635
0.496
0.592
0.425
0.222
0.238
0.139
0.469

0.63
0.432
0.134
0.312

0.32
0172
0.198
0.595
0.533
0.551
0.397
0.247
0.222
0.153
0.464
0.652
0.365
0.236
0.331
0.371
0.198
0.227
0.282
0.516
0.251
0.123
0.213
0.236
0.135
0.151
1.165
0.462
1.061
0.801
0.239

Ratio

1.941
2.07
1.803
1.796
1.695
1.537
1,759
1.735
1.684
16
2.285
1.526
1.863
1.975
1.59
1.89
2.503
1.766
1.899
1.665
1.617
1.813
1.704
1.735
1.643
2.193
1.563
1.818
1.704
1.471
1.902
1.58
1.504
1.597
1.418
1.424
2.255
1.47
2.203
2,599
1,853
1.917
1.655
1.624
1.386
1.879
1.347
1.304
2.249
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Analysis Results

Story

Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof

|
|
t

Lower Roof !

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof ;

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof

Lower Roof |

Lower Roof ‘
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof '

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof ‘

Upper Roof

Lower Roof

Lower Roof
Story3 |
Story3
Story2

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo Direction

Ult 36 (G-EQX+0.3Q) Max

Uit 36 (G-EQX+0.3Q) Max

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 36 (G-EQX+0.3Q) Min

Ult 37 (G+EQY+0.3Q) Max

Ult 37 (G+EQY+0.3Q) Max

Ult 37 (G+EQY+0.3Q) Max

Ult 37 (G+EQY+0.3Q) Max

Ult 37 (G+EQY+0.3Q) Max

Uit 37 (G+EQY+0.3Q) Max

Ult 37 (G+EQY+0.3Q) Max

Uit 37 (G+EQY~+0.3Q) Max

Ult 37 (G+EQY+0.3Q) Min

Uit 37 (G+EQY+0.3Q) Min

Ult 37 (G+EQY+0.3Q) Min

Ult 37 (G+EQY+0.3Q) Min

Ult 37 (G+EQY+0.3Q) Min

Uit 37 (G+EQY+0.3Q) Min

Ult 37 (G+EQY+0.3Q) Min

Uit 37 (G+EQY+0.3Q) Min

Ult 38 (G-EQY+0.3Q) Max

Ult 38 (G-EQY+0.3Q) Max

Ult 38 (G-EQY+0.3Q) Max

Ult 38 (G-EQY+0.3Q) Max

Uit 38 (G-EQY+0.3Q) Max

Ult 38 (G-EQY+0.3Q) Max

Ult 38 (G-EQY+0.3Q) Max

Uit 38 (G-EQY+0.3Q) Max

Ult 38 (G-EQY+0.3Q) Min

Uit 38 (G-EQY+0.3Q) Min

Ult 38 (G-EQY+0.3Q) Min

Uit 38 (G-EQY+0.3Q) Min

Ult 38 (G-EQY+0.3Q) Min

Ult 38 (G-EQY+0.3Q) Min

Uit 38 (G-EQY+0.3Q) Min

Uit 38 (G-EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0,3EQY+0.3Q) Max
Uit 39 (G+1.0EQX+0.3EQY+0.3Q) Max
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Max
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Max
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Max
Uit 39 (G+1.0EQX+0.3EQY+0.3Q) Max
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Max
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Maximum Average

0.595
0.289
1.824
0.669
1.517
0.346
1.181
0.398
0.674
0.212
0.717
1.771
0.582
1.016
0.415
1.194
0.211
0.696
0.93
1.568
0.668
0.961
0.553
1.051
0.289
0.616
0.758
0.556
0.813
0.801
0.46
0.525
0.245
0.28
0.971
0.627
0.899
0.976
0.599
0.657
0.326
0,356
0.855
1.247
0.747
0.61
0.535
0.804
0.308

mm
0.47
0.151
1.347
0.327
1.175
0.132
0.921
0.104
0.538
0.075
0.27
1.364
0.238
0.872
0.183
0.905
0.091
0.56
0.454
1.227
0.351
0.758
0.304
0.768
0.159
0.482
0.427
0.248
0.459
0.653
0.282
0.297
0.168
0.187
0.611
0.386
0.572
0.767
0.403
0.433
0.237
0.265
0.515
0.915
0.415
0.482
0.362
0,572
0.219

Ratio

1.266
1.921
1.354
2.046
1.291
2.627
1.282
3.821
1.252
2.835
2.66
1.298
2.448
1.165
2.27
1.319
2.318
1.242
2.048
1.278
1.903
1.268
1.821
1.368
1.814
1.276
1.777
2.239
1.77
1.227
1.632
1.769
1.458
1.499
1.589
1.628
1.57
1.271
1.485
1.515
1.373
1.346
1.66
1.363
1.799
1.264
1.476
1.405
1.405
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Analysis Results

Story

Story2
Upper Roof
Upper Roof '
Lower Roof I
Lower Roof ]1

Story3

Story3

Story2

Story2
Upper Roof
Lower Roof t
Lower Roof

Story3 I

Story3

Story2 |

Story2
Upper Roof !
Lower Roof
Lower Roof |

Story3

Story2
Upper Roof

Lower Roof ;
Story3
Story2

Upper Roof

Upper Roof “

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

|
i
1

Upper Roof |
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2 ]
Upper Roof
Lower Roof |
Lower Roof ‘
Story3
Story2
Upper Roof

Upper Roof
Lower Roof

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Uit 39 (G+1.0EQX+0.3EQY+0.3Q) Max

Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 39 (G+1.0EQX+0.3EQY+0.3Q) Min
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Max
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Max
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Max

Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Max |

Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Max
Uit 40 (G+0.5EQX+0.5EQY+0.3Q) Max
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Max
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Min
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Min
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Min
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Min
Ult 40 (G+0.5EQX+0.5EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Max
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Max
Uit 41 (G+0.3EQX+1.0EQY+0.3Q) Max
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Max
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 41 (G+0.3EQX+1.0EQY+0.3Q) Min
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Max
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Min
Uit 42 (G-1.0EQX-0.3EQY+0.3Q) Min
Ult 42 (G-1 0EQX-0.3EQY+0.3Q) Min
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Min
Ult 42 (G-1.0EQX-0.3EQY+0.3Q) Min
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Max
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Max
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Max
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0.455
0.653
0.985
0.564
0.541
0.401
0.621
0.233
0.352
1.365
0.4
0.695
0.271
0.893
0.155
0.51
1.164
0.359
0.641
0.752
0.43
1.815
1.059
1.224
0.716
0.698
1.652
0.461
0.989
0.392
1.04
0.191
0.612
1.59
0.642
1.452
0.376
1.037
0.374
0.589
0.186
1.862
1.565
0.602
1.209
0.692
1.187
0.464
1.122

Maximum Average

mm
0.349
0.278
0.738
0.268
0.335
0.209
0.396
0.137
0.252
1.008
0.064
0.554
0.074
0.638
0.054
0.394
0.872

0.05
0.441
0.502
0.316
1.413
0.927
0.946
0.585
0.237
1.235
0.154
0.779
0.1563
0.768
0.068
0.484
1.161
0.241
1.078

0.23
0.801
0.081
0.471
0.052
1.398
1.225
0.378
0.954
0.561
0.796
0.107

0.76

Ratio

1.303
2.352
1.336
2.109
1.614
1.917
1.568
1.702
1.4
1.354
6.292
1.253
3676
1.4
2.895
1.295
1.335
7.21
1.455
1.497
1.359
1.284
1.142
1.294
1.224
2.948
1.257
2.993
1.269
2.569
1.353
2.822
1.265
1.369
2.665
1.347
1.633
1.295
4.588
1.249
3.591
1.332
1.277
1.693
1.267
1.235
1.491
4.336
1.475
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Analysis Results

Story

Lower Roof
Story3
Story2

Upper Roof

Lower Roof |

Lower Roof !

Story3
Story3
Story2
Story2

Upper Roof 5

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof |

Upper Roof

Lower Roof |

Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof

Lower Roof

Story3
Story3
Story2
Story2
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Max
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Max
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Max
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Ult 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Uit 43 (G-0.5EQX-0.5EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Max
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Uit 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 44 (G-0.3EQX-1.0EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Uit 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Max
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0,3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 45 (G+1.0EQX-0.3EQY+0.3Q) Min
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Max
Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Min
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0.487
0.752
0.42
1,397
1.208
0.661
0.89
0.423
0.5
0.209
0.99
0.588
1.02
0.816
0.626
0.537
0.344
0.291
1.265
0.681
1.132
1.042
0.801
0.708
0.448
0.385
0.774
0.733
0.683
0.491
0.425
0.272
0.216
0.572
0.472
0.501
0.33
0.357
0.242
0.197
0.113
0.509
0.389
0.351
0.197
0.262
0.095
0.11
0.521

Maximum Average
mm

mm
0.336
0.542
0.319
0.979
0.874

0.45
0.662
0.165
0.388
0.095
0.644
0.256
0.656
0674
0.436
0.293

0.26
0.187
0.883
0.434
0.803
0.823
0.591
0.471
0.349
0.285
0.468
0.431
0.349
0.334
0.212
0.197
0.118
0.231
0.254
0.201
0.122

0.18
0.035
0.114
0.026
0.202
0.047
0.208
0.025
0.037
0.016
0.018
0.165

Ratio

1.45
1.389
1.317
1.427
1.382

1.47
1.344

2,57
1.288
2.203
1.637
2.296
1.554

1.21
1.435
1.829
1.321

1.56
1.433
1.569
1.409
1.267
1.355
1.504
1.283
1.352
1.652
1.701
1.959
1.471
2.008
1.384

1.83
2.475
1.858

2.49
2.692
1.979
6.867
1.725
4.318
2.522
8.251
1.685
7.768
7.041
6.064
6.227
3.167
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Table 2.1 - Story Max/Avg Displacements (continued)

Story Load Case/Combo Direction Maximum Average ..
‘ : mm mm |
Upper Roof Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Min | ' 0.308 | 0.065 4.7

0475 0161 2958
0525 | 0322 | 163
0284 0095 =298
0319 | 0099 | 3.216
0133 0048 277
0.15 0.059 | 2518
0464 0155 2993
0502 | 0.199 | 2517
0.58 0228 2542
! 0735 | 0598 | 1.229
0258 0094 2747
0474 | 0256 | 185
0129 0059 2189
| 0268 | 04175 | 1531
0739 0394 1877
0595 | 0377 | 1576
0692 0376 1843
0961 | 0746 | 1.88
0437 0251 1741
0645 = 0434 | 1486
0227 0144 1574
0349 | 0267 | 1.308
1577 1114 1416
1156 | 0725 | 1595
1383 1011 1.367
0372 | 0227 | 1636
1.017 0769  1.323
0.743 | 0437 | 1.699
0578 0448 129
0416 | 0273 | 1527
1.85 1351  1.369
0895 0548 1633
1495 1159  1.29
1195 = 0925 = 1.293
0561 0262 2146
0681 = 0537 1268
0315 0173 1815
1166 | 0718 | 1.623
1.32 0913  1.445
1.006 065 = 1.549
0575 0427  1.349
0.73 0493 148
0.861 057 1511
0.402 028 | 1.436
0.482 035 1377
1376 | 0901 | 1527
1118 0777 144
1.093 | 0763  1.432

Lower Roof ~ Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Min
Lower Roof Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Min |
Story3 Ult 46 (G+0,5EQX-0.5EQY+0.3Q) Min
Story3 | Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Min
Story2 Ult 46 (G+0.5EQX-0.5EQY+0.3Q) Min
Story2 ' Uit 46 (G+0.5EQX-0.5EQY+0.3Q) Min
Upper Roof  Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Max
Upper Roof | Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Max
Lower Roof . Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Max
Lower Roof | Ult 47 (G+0.3EQX-1,0EQY+0.3Q) Max
Story3 Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Max
Story3 Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Max
Story2 Ult 47 (G+0.3EQX-1,0EQY+0.3Q) Max
Story2 Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Max
Upper Roof  Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Upper Roof } Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Lower Roof \ Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Lower Roof , Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Story3 Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Story3 Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Story2 Ult 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Story2 Uit 47 (G+0.3EQX-1.0EQY+0.3Q) Min
Upper Roof = Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Upper Roof | Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Lower Roof  Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Lower Roof | Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Story3 Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Story3 Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Story2 Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Story2 Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Max
Upper Roof  Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Min
Upper Roof | Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Min
Lower Roof  Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Min
Storyd | Ult48 (G-1.0EQX+0.3EQY+0.3Q) Min
Story3 i Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Min
Story2 Ult 48 (G-1.0EQX+0.3EQY+0.3Q) Min
Story2 Uit 48 (G-1.0EQX+0.3EQY+0.3Q) Min
Upper Roof | Ult49 (G-0.5EQX+0.5EQY+0.3Q) Max
Upper Roof : Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Max
Lower Roof | Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Max
Lower Roof Uit 49 (G-0.5EQX+0.5EQY+0.3Q) Max
Story3 | Ult 49 (G-0.5EQX+0,5EQY+0.3Q) Max
Story3 Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Max
Story2 | Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Max
Story2 Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Max
Upper Roof | Ult49 (G-0.5EQX+0.5EQY+0.3Q) Min
Upper Roof  Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Min
Lower Roof Uit 49 (G-0.5EQX+0.5EQY+0.3Q) Min

><-<><-<><-<><-<><-<><-(><-<><><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<
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Story

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof ‘

Lower Roof

Lower Roof |
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof |

Lower Roof

Lower Roof
Story3
Story3
Story2
Story2 ‘

Upper Roof

Upper Roof |

Lower Roof ‘

Lower Roof ;
Story3
Story3 |
Story2
Story2 .

Upper Roof

Upper Roof

Lower Roof

Lower Roof :
Story3
Story3
Story2
Story2

Upper Roof

Upper Roof '

Lower Roof

Lower Roof

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Min
Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Min
Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Min
Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Min
Ult 49 (G-0.5EQX+0.5EQY+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Max
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0,3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY~+0.3Q) Min
Ult 50 (G-0.3EQX+1.0EQY+0.3Q) Min
ENVELOPE Max
ENVELOPE Max
ENVELOPE Max
ENVELOPE Max
ENVELOPE Max
ENVELOPE Max
ENVELOPE Max
ENVELOPE Max
ENVELOPE Min
ENVELOPE Min
ENVELOPE Min
ENVELOPE Min
ENVELOPE Min
ENVELOPE Min
ENVELOPE Min
ENVELOPE Min
DStIS1
DStIS1
DSHS1
DStIS1
DStIS1
DStS1
DStIS1
DStIS1
DStIS2
DStIS2
DStIS2
DSHIS2
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Direction

TH LRI HLX XXX XXX X XXX XX <X <X <X <X <X <X <X <= <

0.522
0.867
0.72
0.482
0.403
0.948
1.788
0.789
0.988
0.576
1.205
0.307
0.699
1.224
1.525
0.901
0.917
0.756
1.02
0.411
0.595
0.855
1.815
0.747
1.059
0.535
1.224
0.308
0.716
1.862
0.681
1.565
1.042
1.209
0.708
0.692
0.385
1.079
1.052
0.941
0.296
0.648
0.633
0.343
0.33
1.181
1.108
1.055
0.308

Maximum Average

mm
0.313
0.613
0.434
0.349
0.273
0.487
1.356
0.435
0.851
0.334
0.905
0.182
0.559
0.726
1.178
0.582
0.702
0.491
0.727
0.272
0.458
0.515
1.413
0.415
0.927
0.362
0.946
0.219
0.585
1.398
0.434
1.225
0.823
0.954
0.471
0.561
0.285
0.564
0.636
0.514
0.072
0.376
0.306

0.21
0,187
0.622
0.657
0.579
0.058

Ratio

1.668
1.414
1.659
1.381
1.475
1.949
1.318
1.815
1.161
1.725
1.332
1.69
1.252
1.686
1.294
1.548
1.306
1.539
1.403
1.513
1.301
1.66
1.284
1.799
1.142
1.476
1.294
1.405
1.224
1.332
1.569
1.277
1.267
1.267
1.504
1.235
1.352
1.913
1.654
1.83
4.096
1.725
2.071
1.634
1.76
1.898
1.687
1.823
5.283

1316168
Sc262
8/10/2018
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Story

Story3
Story3
Story2
Story2
Upper Roof l
Upper Roof I
Lower Roof :
Lower Roof
Story3 J‘
Story3
Story2
Story2
Upper Roof |
Upper Roof
Lower Roof ‘
Lower Roof
Story3 j
Story3
Story2 |
Story2 l
Upper Roof |
Upper Roof
Lower Roof ,
Lower Roof l
Story3 i
Story3
Story2
Story2
Upper Roof
Upper Roof Y
Lower Roof |
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof :
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof |
Upper Roof
Lower Roof |
Lower Roof
Story3

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

Dstis2
DStIS2
DStIS2
DStIS2
DStIS3 Max
DStIS3 Max
DStIS3 Max
DStIS3 Max
DStIS3 Max
DStIS3 Max
DStIS3 Max
DStIS3 Max
DStIS3 Min
DStIS3 Min
DStIS3 Min
DStIS3 Min
DStIS3 Min
DStIS3 Min
DStIS3 Min
DStIS3 Min
DStIS4 Max
DStIS4 Max
DStiS4 Max
DStIS4 Max
DStIS4 Max
DStIS4 Max
DSt1S4 Max
DStIS4 Max
DStIS4 Min
DStIS4 Min
DStIS4 Min
DStiS4 Min
DStIS4 Min
DStiIS4 Min
DStiS4 Min
DStIS4 Min
DStIS5 Max
DStIS5 Max
DStIS5 Max
DStIS5 Max
DStIS5 Max
DStIS5 Max
DStIS5 Max
DStIS5 Max
DStIS5 Min
DStIS5 Min
DStIS5 Min
DStIS5 Min
DStIS5 Min
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Direction

><-<><-<><-<><<><<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><-<><<><-<><-<><-<><

Maximum Average

0.71
0.673
0.372
0.353
0.819
1.223

0.69
0.431
0.476
0.761
0.243
0.411
1.327
0.911
1.152
0.424
0.817
0.538
0.442
0.272
0.709
1.052
0.637
0.478
0.407
0.646
0.203
0.347
1.217

0.74
1.099

0.27
0.747
0.423
0.403
0.207

0.76
1.177
0.632
0.419
0.441
0.731
0.225
0.395
1.268
0.865
1.094
0.409
0.781

|
I

mm
0.414
0.317
0.229
0.199
0.328
0.777
0.285
0.201
0.217
0.407
0.118
0.248

0.756
0.454
0.679
0.176
0.501
0.162
0.283
0.099
0.317
0.725

0.3
0.301

0.21
0.405
0.112
0.252
0.738
0.402
0.694
0.076
0.494
0.161
0.277
0.102
0.296
0.753
0.252
0.202
0.195
0.395
0.107

0.24
0.717

0.43
0.647
0.174

0.48

Ratio

1.714
2.12

1.623
1.776
2.494
1.573
2.427

- 2,149

|
|

2.199
1.869
2,051
1.655
1.77
2.004
1.697
2.407
1.63
3.314
1.561
2.75
2.239
1.451
2.125
1.588
1.94
1.593
1.808
1.378
1.651
1.84
1.582
3.568
1.512
2.636
1.451
2.032
2.566
1.563
2.508
2.072
2.258
1.852
2.102
1.648
1.767
2.011
1.692
2.342
1.629

1710168
Sc2063
8/10/2018



Analysis Results

Story

Story3
Story2
Story2
Lpper Rozf
Upper Roof
Lower Roof
Lower Roof
Stanys
Story3
Stomz
Story2
Upper Roof
Upper Roof
lLowar Rzor
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lowen Rosf
Lower Roof
Story3
Story3
Stony2
Story2
Upper Roof
Upper Roof
Lowan Roof
Lower Roof
Biamd
Story3
Stoy2
Story2
Unper Rogf
Upper Roof
awer Reof
Lower Roof
Storya
Story3

UppeniRae
Upper Roof
gyvar Rood
Lower Roof
Sten@

Story3

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo Difection 2Ximum Average
mr mm
DStIS5 Min Y 0.509 0.15
LSS5 Min X QA Ze GLET R
DStIS5 Min Y 0.256 0.09
DSHISE Max X Qs 0.2gs
DStIS6 Max Y 1.005 0.7
DSUIS6 Max ¥ 2570 (23T
DStIS6 Max Y 0.466 0.303
DStISE Max 2 0371 2123
DStIS6 Max Y 0.616 0.393
DElsE Max X Biliza 0134
DStIS6 Max Y 0.331 0.243
DStIS6 Min . e AR
DStiS6 Min Y 0.693 0.378
DESHSE Min X e gisze
DStiS6 Min Y 0.254 0.074
DSHSH Mim ® auri eIl e
DStiS6 Min Y 0.394 0.148
DSHS6 Min X 0338 (288
DStiS6 Min Y 0.191 0.093
DStis? Max X (01572 A7
DStIS7 Max Y 0.943 0.612
DSHST Max i 422 Gl
DStIS7 Max Y 0.354 0.186
DSUST Max - 2.e07 (A
DStIS7 Max Y 0.591 0.327
DSHST Max o 014 0,06
DStIS7 Max Y 0.322 0.198
ESHST Min X 1,023 0582
DStIS7 Min Y 0.631 0.289
DENST Min 7 M.838 9.852
DStIS7 Min Y 0.375 0.191
DSHST7 Min 24 SuBAT D396
DStIS7 Min Y 0.368 0.082
DEtS7 Min X 0.34% 0,228
DStIS7 Min Y 0.182 0.049
LSS Max 2% 041 [ )
DStIS8 Max Y 0.772 0.559
DSHS3 Max: A 0, 3138 WEs
DStiS8 Max Y 04 0.287
DENEa Max X S22l 2195
DStIS8 Max Y 0.476 0.325
LStSE Max X (88 L) 0084
DStIS8 Max Y 0.257 0.201
DSiss Min % 8 L)
DStiS8 Min h'd 0.46 0.236
DSHEE Min 2 0581 548
DStIS8 Min b 0.221 0.09
DEHSE Min g5 a.3au
DStiS8 Min Y 0.253 0.08
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Ratio

3.388
{5t5;
2.835
2234
1.435
Z.158
1.54
T
1.568
1834
1.361
1642
1.836
1.672
3.438
1E0E
2.655
i
2,048
2045
1.542
3.069
1.898
2655

1.807

= ama

1.625
1,723
2.185
1,582
1.968
1,808
4.473
1,848
3.758
BT
1.38
1.396
2187
1.463
2.003
1.278
1.945
14612
2.452
| ang

3.148

1F1016%

Sc204
8/10/2018
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Story

Story2
Story2
Upper Roof 1
Upper Roof
Lower Roof i
Lower Roof
Story3 I
Story3 ’
Story2 Q
Story2
Upper Roof f
Upper Roof '
Lower Roof “
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof ’
Story3
Story3
Story2
Story2
Upper Roof

Upper Roof ,
Lower Roof
Lower Roof %
Story3
Story3
Story2
Story2 |
Upper Roof
Upper Roof .
Lower Roof
Lower Roof |
Story3
Story3
Story2
Story2

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

DStIS8 Min
DStIS8 Min
DStISS Max
DStIS9 Max
DStIS9 Max
DStIS9 Max
DStIS9 Max
DStIS9 Max
DStIS9 Max
DStIS9 Max
DStIS9 Min
DStIS9 Min
DStIS9 Min
DStiS9 Min
DStIS9 Min
DStIS9 Min
DStiS9 Min
DStIS9 Min
DStIS10 Max
DStiS10 Max
DStIS10 Max
DStIS10 Max
DStIS10 Max
DStIS10 Max
DStIS10 Max
DStiS10 Min
DStIS10 Min
DStIS10 Min
DStIS10 Min
DStIS10 Min
DStIS10 Min
DStIS10 Min
DStIS10 Min
DStIS11 Max
DStiS11 Max
DStIS11 Max
DStIS11 Max
DStS11 Max
DStIS11 Max
DStIS11 Max
DStIS11 Max
DStIS11 Min
DStIS11 Min
DStIS11 Min
DStIS11 Min
DStIS11 Min
DStIS11 Min
DStIS11 Min
DStIS11 Min
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Direction

-<><-<><<><-<><-<>c—<><-<><<><~<><-<><-<>.<-<><-<x—<><x-<><~<><-<x-cx-<x~<><-<x-<><—<><-<><

Maximum Average

mm
0.309
0.118

0.79
0.959
0.694
0.374
0.497
0.593
0.281
0.323
0.635
0.759
0.554
0.321
0.394
0.453
0.224
0.245
1.615
0.869

1.43
1.045
0.537
0.595
0.289
1.824
0.669
1.517
0.346
1.181
0.398
0.674
0.212
0.717
1.771
0.582
1.016
0.415
1.194
0.211
0.696

0.93
1.568
0.668
0.961
0.553
1.051
0.289
0.616

mm
0.219
0.052
0.464
0.652
0.365
0.236
0.331
0.371
0.198
0.227
0.282
0.516
0.251
0.123
0.213
0.236
0.135
0.151
1.165
0.462
1.061
0.801
0.239
047
0.151
1.347
0.327
1.175
0.132
0.921
0.104
0.538
0.075
0.27

1.364
0.238
0.872
0.183
0.905
0.091
0.56
0.454
1.227
0.351
0.758
0.304
0.768
0.1569
0.482

Ratio

1.406
2.28
1.704
1.471
1.902
1.58
1.504
1.597
1.418
1.424
2.255
1.47
2.203
2.599
1.853
1.917
1.655
1.624
1.386
1.879
1.347
1.304
2.249
1.266
1.921
1.354
2.046
1.291
2.627
1.282
3.821
1.252
2.835
2.66
1.298
2.448
1.165
2.27
1.319
2.316
1.242
2.048
1.278
1.903
1.268
1.821
1.368
1.814
1.276

1Flo0l6%
Sc208%
8/10/2018
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Table 2.1 - Story Max/Avg Displacements (continued)

] ; - i i ]

Story Load Case/Combo birectior{MaxlmuméAverage% Ratio

‘; ' mm I mm _; !
Upper Roof DStIS12 Max | X ; 0.758 ) 0427 | 1.777
Upper Roof DStIS12 Max Y 0.556 0.248 2.239
Lower Roof DStIS12 Max X 0.813 0.459 1.771
Lower Roof DStIS12 Max Y 0.801 0.653 1.227
Story3 DStIS12 Max X 0.46 0.282 1.632
Story3 DStIS12 Max Y 0.525 0.297 1.769
Story2 DsStiS12 Max X 0.245 0.168 | 1.458
Story2 DStIS12 Max Y 028 0187 1499
Upper Roof | DStIS12 Min X 0.971 0.611 ] 1.589
Upper Roof DStIS12 Min Y 0.627 0.386 1.628
Lower Roof ‘1 DsStiS12 Min X 0.899 0.572 1.57
Lower Roof DStIS12 Min % 0.976 0.767 1.271
Story3 \ DStIS12 Min X 0.599 0.403 1.485
Story3 ‘ DStIS12 Min Y 0.657 0.433 1.515
Story2 DsStiS12 Min X 0.326 0.237 1.373
Story2 DStiS12 Min N 0.356 0.265 1.346
Upper Roof ‘ DStIS13 Max X 0.794 | 0.488 1.628
Upper Roof DStiS13 Max Y 0.925 0.634 1.459
Lower Roof | DStIS13 Max X 0.699 0.389 1.795
Lower Roof DStiS13 Max Y 0.365 0.238 1.534
Story3 DStIS13 Max X 0.503 { 0.346 1.451
Story3 DStIS13 Max Y 0.571 0.362 1.576
Story2 | DStiS13 Max X | 0.285 | 0.207 1.378
Story2 DStIS13 Max Y 0.311 0.219 1.422
Upper Roof ‘ DStiS13 Min X 0.639 0.306 2.09
Upper Roof DStIS13 Min Y 0.725 0.498  1.454
Lower Roof DStIS13 Min X 0558 | 0276 | 2026
Lower Roof DStIS13 Min Y 0.312 0125  2.502
Story3 DStIS13 Min X : 0.4 : 0.229 , 1.746
Story3 DStIS13 Min Y 0.431 0.227 1.897
Story2 DStIS13 Min X 0.227 0.144 1.583
Story2 DStIS13 Min Y 0.233 0.144 1.614
Upper Roof ‘ DStiIS14 Max X 1.571 1.141 1377
Upper Roof DStIS14 Max Y 0.834 0.444 1.879
Lower Roof . DStIS14 Max X ; 1.386 i 1.037 r 1.337
Story3 DStiS14 Max X 1.018 0.785 1.296
Story3 DStIS14 Max Y 0.516 0.23 2.242
Story2 DStiS14 Max X 0.582 0.461 1.261
Story2 DstiS14 Max Y 0.278 0.145 1.924
Upper Roof DStIS14 Min X 1.78 1.323 1.345
Upper Roof ‘ DStIS14 Min Y 0.634 0.308 2.056
Lower Roof DStiIS14 Min X 1.473 1.151 1.28
Lower Roof DStiS14 Min Y 0335 | 0131 | 2563
Story3 DStiS14 Min X 1.154 0.905 1.276
Story3 DStIS14 Min % 0377 | 0095 | 3.948
Story2 DStIS14 Min X 0.661 ‘ 0.53 I 1.247
Story2 . DStIS14 Min Y 0.2 0.068 2.924
Upper Roof DStlS15 Max X 0.673 0.245 2.743
Upper Roof DStiS15 Max Y 1737 | 1.346 | 1.29
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Story

Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof .‘
Upper Roof |
Lower Roof ‘
Lower Roof ‘
Story3
Story3
Story2
Story2
Upper Roof :
Upper Roof
Lower Roof ,
Lower Roof
Story3 |
Story3 |
Story2
Story2
Upper Roof !

Upper Roof
Lower Roof w

Table 2.1 - Story Max/Avg Displacements (continued)

Load Case/Combo

DStIS15 Max
DStIS15 Max
DStIS15 Max
DStIS15 Max
DStIS15 Max
DStIS15 Max
DStIS15 Min
DStIS15 Min
DStIS15 Min
DStIS15 Min
DStIS15 Min
DStIS15 Min
DStIS15 Min
DStIS15 Min
DStIS16 Max
DStiS16 Max
DStiS16 Max
DStIS16 Max
DStiS16 Max
DStIS16 Max
DStiS16 Max
DStIS16 Max
DStIS16 Min
DStIS16 Min
DStIS16 Min
DStIS16 Min
DStIS16 Min
DStIS16 Min
DStIS16 Min
DStIS16 Min
DStID1
DStiD1
DstiD1
DStiD1
DStiD1
DStiD1
DstiD1
DStiD1
DStiD2
DStiD2
DStiD2
DStiD2
DStID2
DStiD2
DstiD2
DstiD2
DCmpD1
DCmpD1
DCmpD1
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Direction

XX LXLIX XX XX XXX XXX IR XXX <X LN <CX <X <X X <X <X <X < x

Maximum Average

0.538
1.007
0.388
1.172
0.198
0.684
0.885
1.534
0.624
0.952
0.527
1.029
0.276
0.604
0.714
0.558
0.769
0.79
0.433
0.521
0.232
0.284
0.926
0.629
0.855
0.964
0.572
0.653
0.312
0.357
0.799
0.779
0.697
0.219
0.48
0.469
0.254
0.244
0,947
0.895
0.843
0.249
0.569
0.542
0.299
0.284
0.799
0.779
0.697

mm
0.213
0.873
0.166
0.896
0.083
0.554

0.43
1.209
0.327
0.759
0.288
0.759
0.151
0.476
0.403
0.266
0.435
0.652
0.266
0.305

0.16
0.195
0.587
0.404
0.548
0.766
0.387
0.442
0.228
0.271
0.418
0.471
0.381
0.053
0.278
0.226
0.1565
0.139
0.498
0.532
0.462

0.05
0.332
0.257
0.184

0.16
0.418
0.471
0.381

Ratio

2.522
1.153
2.33
1.307
2,393
1.235
2.06
1.269
1.911
1.254
1.83
1.356
1.828
1.268
1.774
2.093
1.769
1.212
1.63
1.706
1.452
1.46
1.578
1.559
1.56
1.258
1.477
1.477
1.367
1.319
1.913
1.654
1.83
4.096
1.725
2.071
1.634
1.76
1.901
1.681
1.824
5.027
1.716
2.111
1.625
1.773
1.913
1.654
1.83

IFio16g

sc20%
8/10/2018
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Story

Lower Roof
Story3
Story3
Stony2
Story2

Upper Roof

Upper Roof

Lowaer Rear

Lower Roof
Sty
Story3
Story2
Story2

Ugpar Rogf

Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Story2
Story2
Upper Roof
Upper Roof
Lower Roof
Lower Roof
Story3
Story3
Stony2
Story2
Upper Roof
Upper Roof
Lower Rozf
Lower Roof
Stanyé
Story3
Stony2
Story2

2.2 Modal Resulits

Table 2.1 - Story Max/Avg Displacements (continued)

Case

Modal
odal
Modal
Medal
Modal
wingal

. . : - Maximum Average
Load Case/Combo Dimc’eioﬂ m mnig
DCmpD1 Y 0.219 0.053
ETmpln 4 048 BIEY
DCmpD1 Y 0.469 0.226
Compki x (284 BHES
DCmpD1 Y 0.244 0.139
DCmph2 4 0247 0405
DCmpD2 Y 0.895 0.532
DCmpD2 X 0843 0432
DCmpD2 b 0.249 0.05
DCmpD2 BB 52
DCmpD2 Y 0.542 0.257
DCmpD2 G289 Foidd
DCmpD2 Y 0.284 0.16
DCmpS1 # 1275 0.554
DCmpS1 Y 1.052 0.636
DCmpS1 b .94 G514
DCmpS1 ' 0.296 0.072
DCmpS1 X 0.648 0.376
DCmpS1 Y 0.633 0.306
DCmpsS1 A [ e 021
DCmpS1 Y 0.33 0.187
DCmps2 b8 1.301 0.685
DCmpS2 Y 1.225 0.727
DTmpsS2 R 1. 158 0836
DCmpS2 Y 0.341 0.066
DCmpS2 s UiTE2 0452
DCmpS2 Y 0.743 0.351
DCmpS2 i G f 0,253
DCmpS2 Y 0.39 0.22
DCmpCA1 X 1.123 0.586
DCmpCA1 Y 1.3 0.666
DepEH 4 0435 EHEeT
DCmpCA1 Y 0.306 0.073
DCmpl1 QiaTT .30
DCmpC1 Y 0.66 0.318
DEmpCH1 X 0358 0249
DCmpC1 Y 0.344 0.195
Table 2.2 - Modal Periods and Frequencies
Mode P:;i:d F:rqeg:ency Fg;f‘f;;y Eigemalm
. cycisec tadisos ract/sec?
1 0.148 6.741 42.3547 1793.9178
2 DI [ el 437831 1916.EE0H
3 0.127 7.875 49.4784 2448.1126
Q063 (o G 07 25 L4295
0.09 11.133 69.9528 4893.3966
0,088 17,492 1030257 15E88.6461
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Ratio

4.096
1,728
2.071
1.834
1.76
1,59
1.681
1.824
5.027
1 718
2.111
1.625
1.773
1.80%
1.654
1.63
4.096
1,725
2.071
1,834
1.76
1.9
1.684
1,824
5.139
1,715
2.115
1824
1.774
1818
1.652
1829
4213
1,729
2,077
1,638
1.766
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Analysis Results

Table 2.2 - Modal Periods and Frequencies (continued)

Circular

Case

Modal
Medal
Modal
Iocal
Modal
Medal
Modal
Madlal
Modal
Ladal
Modal
Kodal
Modal
Yasal

Mode P:‘.:.:d FI:QI;BI‘!CY Frequency
. cyelsec T ticec

7 0.058 17.279 = 108.5656
8 0.056 17.766 111.6291
9 0.053 18.814 118.2115
149 Qs 19.388 122.25%e
11 0.049 20.497 | 128.7849
12 (.048 i) 1875882
13 0.043 23.507  147.6958
14 Gic3s 28730 164.9258
15 0.033 30.07 188.9326
18 tehbjely) SE.80E 213.0556
17 0.022 45872 | 288.2202
13 (G ] 81204 3224165
19 0.011 92.028 578.2318
20 DLgt 93237 5858228

Eigenvalue
rad®/sec?

11786.492
12461.0468
13973.9588

IB225ATE
16585.5557
188925.004%
21814.0406
2622914054
35695.5214
45383.3004
83070.8591

1080524104
334352.0482
431804248

Table 2.3 - Modal Participating Mass Ratios (Part 1 of 2)

" Perioc um  Sum
Case Mode PIOY yx oy Sz Sir Sum - sumuz
Modal 1 0148 01722 04335 0 01722 | 04335 0
Modal 2 044 @28R | GieE2s 0 752 04758 0
Modal 3 0.127 | 0.1899 = 0.1463 0 0.5651 | 0.6222 0
WModal 4 0088 006 0013 o ©E711  0.6402 [v}
Modal 5 0.09 | 0.0007 0.0029 0 0.5718 | 0.6431 0
Meds] B HieES. L RRdR | Guengs ] 0.573 06524 o]
Modal 7 0.058 | 0.0056 @ 0.104 0 0.5786 | 0.7564 0
Modal 8 0.056 00055 0.0454 0 0.5841 0.8017 0
Modal 9 0.053 | 0.0104 0.0578 0 0.5945 | 0.8595 0
Modal 1 0IEST | 0.6282 Q0228 ¢ [E178  0.3525 i)
Modal 11 0.049 | 0.0612 0.0256 0 0.6789 | 0.9079 0
Modal 12 0.046 0.1784 0.0108 0 0.8573 | 0.9186 0
Modal 13 0.043 | 0.0411 0.0053 0 0.8984 = 0.9239 0
Madal 14 D228 C.0084 eSS ] 40078 DiE2T4 0
Modal 15 0.033 | 0.0283 0.0026 0 0.9362 | 0.9301 0
Modal 16 0,029 00015 0.0177 0 0.9376 0.9478 0
Modal 17 0.022  0.0072 0.0045 0 0.9448 | 0.9522 0
odal 42 NpEe IDETES | D2 o 0.9526 9344 0
Modal 19 0.011  0.0009 ' 0.0228 0 0.9536 = 0.9872 0
Mizdal 20 oTH 00853 00lB (] ige7 | CLEEED 0
Table 2.3 - Modal Participating Mass Ratios (Part 2 of 2)
Case Mode RX RY RZ S':;(n Sl:gl ‘Sum RZ
Modal 1 02669 0.1278  0.0269 02669 | 0.1278 0.0269
Nidal 2 Q08 Su344 . 02805 | m2Eed B2z G2h74
Modal 3 0.0846 0.1425 0.1668 ' 0.3815 0.4548 0.4242
Modal 4 QOBE7  OU00AT IDOI4E  OEETE  [[460E 04391
Modal 5 0.0015 0.0007 0.0021 = 0.3887 0.4612 0.4412
fAcdal 8 0088 D005 00007 BE88% 04818 04419
Modal 7 0.1642 0.0066  0.0025  0.5628 0.4682 0.4444
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Analysis Results

Case

Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modat
Modal
Modal
Modal
Modal
Modal
Modal
Modal

| #1068

SC210
8/10/2018
Table 2.3 - Modal Participating Mass Ratios (Part 2 of 2, continued)
Case Mode RX  RY RZ S;)’(“ s&‘\'(" Sum RZ
Modal 8 0.069 | 0.0033 = 0.0044 | 06317 | 0.4715 | 0.4488
Modal 9 0.1247 0.0156 0.0025 0.7565 0.4871 0.4513
Modal 10 0.0539 | 0.0272 3.048E-05 0.8104 ' 0.5143 | 0.4514
Modal 11 0.0424 0.061 0.0018 0.8528 0.5752 0.4531
Modal 12 0.0129 = 0.2367 0.002 0.8658 | 0.8119 | 0.4551
Modal 13 0.0114 0.0479 0.0004 0.8771 0.8598 0.4555
Modal 14 0.0076 0.0085 0.0206 0.8847  0.8683 0.4761
Modal 15 0.0053 0.0339 0.0117 0.89 0.9022 0.4878
Modal 16 0.0248 | 0.0024 0.0466 0.9148 @ 0.9046 0.5344
Modal 17 0.0045 0.0043 0.0075 0.9193 0.9088 0.5419
Modal 18 0.0086 = 0.004 0.075 0.9279 = 0.9129  0.6169
Modal 19 0.0275 0.001 0.0053 0.9554 0.9139 0,6222
Modal 20 0.0019 | 0.0405 0.0048 0.9573 0.9543 | 0.6271
Table 2.4 - Modal Participation Factors
Mode Pefiod  UX  uy  uz RX RY RZ “:n‘;::' szlf?::;s
sec kN-m  kN-m  kN-m kN-m kN-m kN-m !
kN-m-s2' kN-m
1 0.148 | 1.5E-05 2.3E-05 0 -0.061643 0.042658 0.045143 1E-06 0.00179
2 0.144 -1.6E-05 7E-06 0 -0.02065 -0.051239 0.132163 1E-06  0,00192
3 0.127 -1.5E-05 1.4E-05 0 ' -0.034708 1-0.045048 -0.112424 1E-06  0.00245
4 0.098 3E-06 -5E-06 0 0.009032 0.008982 0.033657 1E-06 0.00411
5 0.09 1E-06 2E-06 0 ; -0.004595 0.003155 : 0.012597 | 1E-06 ‘ 0.00489
6 0.058 -1E-06 3E-06 0 0.011871 0.002599 -0.007147 1E-06 0.01167
7 0.058 = -3E-06 -1.1E-05 0 !-0.048341 | 0.009692 -0.013768 1E-06 | 0.01179
8 0.056 -3E-06 -8E-06 0 -0.031338 0.006818 -0,018318 1E-06 0.01246
9 0.053 . -4E-06 -9E-06 0 -0.042136 0.014887 |-0.013787 . 1E-06 | 0.01397
10 0.051 5E-06 5E-06 0 0.027708 -0.019685 0.00152 1E-06  0.01523
11 0.049 | -9E-06 = 6E-06 0 0.024583  0.029458 -0.011545 1E-06 0.01659
12 0.046 1.5E-05 -4E-06 0 -0.013575 -0.058047 -0.012215 1E-06 0.01893
13 0.043 7E-06 -3E-06 0 -0.012718 -0.026104 -0.005531 1E-06 ' 0.02181
14 0.039 -3E-06 -2E-06 0 -0.010395 0.010989 0.039553 1E-06 0.02624
15 0.033 6E-06 -2E-06 0 -0.00866 -0.021977 -0.029759 1E-06 : 0.0357
16 0.029 -1E-06 -5E-06 0 -0.018783 0.005829 0.059418 1E-06 ‘0.04538
17 0.022 -3E-06 2E-06 0 0.007994 0.007785 -0.02389 = 1E-06 | 0.08307
18 0.019 3E-06 4E-06 0 0.01108 -0.007569 -0.075382 1E-06 0.10395
19 0.011 1E-06 -5E-06 0 -0.019785 -0.003768 0.020051 . 1E-06 : 0.33435
20 0.011 6E-06  1E-06 0 0.005156 -0.024006 0.019097 1E-06 0.34319

Table 2.5 - Modal Load Participation Ratios

Case

Item Type

Modal  Accelel

Modal Accele

Modal = Accele

ration
ration
ration

Item

Ux
Uy
uz
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10
10
0

0
0

%

98

T

98.88
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Analysis Results

Case
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Modal
Medal
Modal
Modal
Modal
Modal
Modal
Modal

Table 2.6 - Modal Direction Factors

Mode

C O N oA WN -

o o B . RSN . BN RN e
©C © O~ O D hE ®MN SO

Period
sec

0.148
0.144
0.127
0.098
0.09
0.068
0.058
0.056
0.053
0.061
0.048
0.046
0.043
0.039
0.033
0.029
0.022
0.018
0.011
0.011

Ux

0.295
0.434

| 0478

0.007
0.002
0.004
0.036
0.023
0.104
0.288
0.347
0.756
0.598
0.109
0.671
0.08
0.395
0.071
0.052
0.742

uy

0.693
0.091
0.348

0.014

0.007
0.063
0.882
0.257
0.689
0.408
0.147
0.047
0.149
0.147
0.086
0.818
0.173
0.114
0.327
0,074
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uz

o 00 00 000 000000000000

RZ

0.012
0.475
0.175
0.979
0.991
0.934
0.082
0.72
0.207
0.304
0.506
0:197
0.253
0.744
0.243
0.102
0.432
0.815
0.621
0.183
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