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October 2023

HIGHWAY INNOVATIONS, DEVELOPMENTS, ENHANCEMENTS AND ADVANCEMENTS (IDEA)

The SSL, MSE Plus® Precast Concrete Facing and Inextensible Reinforcement Retaining Wall System has been
evaluated in accordance with the IDEA protocol. Key information regarding this system is presented in this
section of this final report of review. Important details of the system’s components, design, construction and
quality control measures are presented in the attached final submittal. Design parameters defined within the
submittal are summarized in the table located at the end of this IDEA report.
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SSL

Attn: Steve Ruel

4740 Scotts Valley Drive, Suite E
Scotts Valley, CA 95066

Ph: 831 4309300
www.info@mseplus.com

Review Summary

Following its initial review of the MSE Plus® Precast Concrete Facing and Inextensible Reinforcement Retaining
Wall System submittal, the IDEA review team provided the applicant with a series of comments and requests
for clarification and the need for additional connection testing and analysis. The applicant has been thorough
in its responses and the review team finds that there are no outstanding issues that should be brought to the
attention of the transportation agencies. Rather, the agencies are encouraged to rely upon the MSE Plus®
Precast Concrete Facing and Inextensible Reinforcement Retaining Wall System submittal for projects where
the MSE Plus® Retaining Wall System is proposed.

Submittal Checklist

The checklist used from the IDEA protocol for this evaluation is C4 — Initial Technical Evaluation Checklist for
Concrete Panel Paired with Inextensible Reinforcement. This is the second evaluation of the MSE Plus® Precast
Concrete Facing and Inextensible Reinforcement Retaining Wall System by the IDEA evaluation program. This
evaluation was performed at SSL’s request review new testing of the connection between the soil
reinforcement and the concrete face panels. The system was originally evaluated by the HITEC evaluation
program in 1999.

Confidential Information

The applicant has the option to omit information from the version of its submittal that is attached to the final

report if it believes that such information is confidential. In such instances, the applicant will notify the review
team. However, for the SSL MSE Plus® Precast Concrete Facing and Inextensible Reinforcement Retaining Wall
System no information has been designated by the applicant as confidential.
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System Description

Components

The major components of the MSE Plus® Precast Concrete Facing and Inextensible Reinforcement Retaining
Wall System are precast concrete facing panels, inextensible steel soil reinforcements, connection system and
select granular backfill. The facing system is a precast concrete panel. The inextensible soil reinforcing consists
of a grid type welded wire mesh. The other components that are used with the MSE system include, and are
not limited to a concrete leveling pad, coping or barriers, bearing pads and joint filter fabric for soil retention.

The MSE Plus system offers four distinct standard size precast facia wall panels. They are 5’ x5’, 5’ x 6’, 5’ x 10/,
and 5’ x 12’ system. Each of the facing panels are 6-inches in thickness with a standard concrete strength of
4,000 PSI. The SSL MSE Plus system does not incorporate the use shear pins or alignment devices for wall
construction. The system does use two bearing pads at the top of each 5’ or 6’ wide standard size panel to
control the horizontal panel joint width. Larger 10’ and 12’ width panels will use 3 or 4 bearing pads per panel
joint. The SSL MSE Plus retaining wall system utilizes three longitudinal wire sizes, W11, W20, and W24 with
W11 transverse wires spaced at 0.5, 1.0, 1,5 2.0 ft, 2.5, and 3.0 spacing.

The connection system is comprised of three components. The first is a pair of wire loops are cast into the
panel to form a clevis, the second component is the one end of the soil reinforcement that is bent 90 degrees
to form a 90-degree loop. The looped end of the soil reinforcement is inserted in between the two loops cast
into the panel which forms the clevis. The third component is a pin that is inserted into the soil reinforcement
loop and clevis to complete the connection of the soil reinforcement to the panel. The MSE Plus system uses
only one type of connection device paired to up to 6 connectors per layer. The connection system is fabricated
in accordance with ASTM A 1064. The embed loops are fabricated with material with a minimum vyield strength
of 75,000 PSI.

System History

SSL’s MSE Plus® system was developed in 1997 and SSL received its first approval in California by

The California Department of Transportation. With the completion of our HITEC evaluation in 1999 SSL
received approvals by most state departments of transportation agencies. The connection system evaluated in
the 1999 HITEC reports was for an “internal” connection. In 2003 SSL revised their connection system to a
more conventional external system using clevis embed connectors cast into the concrete panel by then joining
the 90-degree loop in soil reinforcement to the clevis using a connection pin. Testing requirements were
modified for LRFD designs. Testing was performed in December of 2012 and SSL received approval of their
LRFD design shortly thereafter.

Three of the oldest structures using this new connection system are in California. The projects are the SR 22
Project in Orange County, SR 101 Ralston in San Mateo County and Route 116 /101 in San Ramon. All these
projects were for Caltrans. Two of the tallest structures using the connection system are in California. The
tallest structure was of the SR 91 Widening Project in Corona California. Wall 115C was 52 feet tall with 115B
in similar height. The third tallest structure was a project for the Nevada Department of Transportation on the |
580 Realignment Project constructed south of Reno, Nevada. One of the MSE walls on this project was 65.0
feet tall.
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System Properties
The following properties are reported by the applicant for MSE Plus® Precast Concrete Facing and Inextensible
Reinforcement Retaining Wall System.

Soil Reinforcement

Depending on the specific wall design parameters and loading requirements conditions the soil
reinforcement mesh sheet can be 2 wires up to a 6-wire mesh sheet. MSE Plus retaining walls system
utilizes weld wire reinforcement manufactured in conformance with ASTM A1064 utilizing wire with a
minimum yield strength of 75,000 PSI. Longitudinal wire sizes vary from a diameter of W8 (0.08 in2) up
to a maximum diameter wire size of W24 (0.24 in2). The reinforcing mesh sheets are fabricated using
welds, which are then evaluated in accordance with ASTM A1064. The crossbar spacing of the mesh
sheets varies from 6 inches up to 30 inches. The length of each sheet is based upon a minimum of 8
feet or 70% of the design height of the wall.

For the welded wire soil reinforcement, the corrosion measure is hot dipped galvanizing which applied
in accordance with ASTM A123. The minimum galvanized coating thickness should be no less than 3.4
mills or 2-ounces per square foot of the reinforcement surface area. The zinc coating provides a
sacrificial anode that corrodes while protecting the base metal. Galvanization also assists in preventing
the formation of pits in the base metal during the first years of aggressive corrosion.

Soil Reinforcement-Facing Panel Connection Capacity

SSL conducted a supplemental connection test program in July 2023 and testing was witnessed by
Twining Labs. This test focused on the strength of the panel connectors embedded into the precast
panel with respect to tensile capacity. The test was conducted on a full-scale standard production “Y”
panel designed for use with a 6 wire W24 mesh soil reinforcement sheet. Two loads were applied TL1
and TL2. The test loads were determined as follows: 1) One W24 wire = 0.24 in? x 75,000 psi = 18,000
Ibs. An unfactored load for a 6-wire sheet would be 108,000 Ibs. TL1 uses the AASHTO resistance factor
of 0.65 for a nominal TL1 load of 70,200 Ibs. and TL2 used a provisional loading factor of 0.70 for a test
load 75,600 Ibs.

The testing was successful with both applied loads with the panel and connectors showing no
deformations or cracking. The test load applied to this panel would equate to a wall design height of
approximately of 75 feet with a 5’ x 5’ panel.

AASHTO Section 11.10.6.2.2 Reinforcement Loads at the Connection to Wall Face states: “The nominal
tensile load applied to the soil reinforcement connection at the wall face, To, shall be equal to the
nominal reinforcement tension, Tmax, for all wall systems regardless of facing and reinforcement type.”
The appropriate resistance factor must be applied to the connection capacity per AASHTO Table
11.5.7.1 for inextensible grid systems (i.e., the SSL MSE Plus system) the resistance factor is 0.65 when
using the coherent gravity method of analysis.

The current connection design by SSL is based on a laboratory connection testing program discussed

above. This testing program was recommended by the IDEA review team during their preliminary
evaluation of the MSE Plus retaining wall system. The IDEA review Team aided SSL regarding details of
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connection laboratory testing program. The test program details and results are included as an
appendix of the MSE Plus IDEA evaluation submittal.

Soil Reinforcement Design Tensile Strength

The design tensile strength of the reinforcement is controlled by the tensile strength of the
reinforcement. MSE Plus retaining walls system utilizes weld wire reinforcement manufactured in
conformance with ASTM A1064 utilizing wire with a minimum yield strength of 75,000 PSI. The
connection between the reinforcement and facing panel is designed as discussed above.

Pullout Design Parameters

Based on the data available for AASHTO specified backfill gradations, SSL recommends the following
relationship for determining f* for SSL welled wire mesh for granular backfills meeting AASHTO
requirements for gradation, shear strength and durability:

F* = 20 (t/St) at the top of structure
F* =10 (t/St) at a depth of 20'
Where: t = the thickness of the transverse bar and St = transverse bar spacing

Retaining Wall Design

The SSL MSE wall system is designed in accordance with AASHTO and National Highway Institute (NHI)
documents and follows conventional design practices of inextensible reinforcement systems and does
not include any design innovations.

The design methodology of a MSE Plus wall considers both the external and internal stability of the
structure. The design uses a bi-lineal failure plane to design the soil reinforcement. Depending on the
transportation agency SSL designs the MSE Plus structure using either the coherent gravity method or
the simplified method to determine the vertical internal pressures at each reinforcement layer to
determine the reinforcement stresses at each layer. In almost all design conditions SSL uses the
industry standard software MSEW+. Information with respect to MSEW+ is available at
https://geoprograms.com/msew/.

The internal and external stability design methodology also includes a seismic analysis, if
required. SSL follows Section 11.10 of AASHTO.

The design examples in this submittal were performed using MSEW+. Agencies may check designs with
a commercial program, with the design properties listed in the table attached to this review report.

System Innovations
The IDEA evaluation concurs with SSL that the MSE Plus® retaining wall system does not contain any
innovations.
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Reviewer Comments
Following its initial review of the SSL MSE Plus Precast Concrete Facing and Inextensible Reinforcement
Retaining Wall System submittal, the review team provided the applicant with several comments and
requests for clarification. The applicant has been thorough in its responses and the review team finds that
there are no outstanding issues that should be brought to the attention of the transportation agencies.
Rather, the agencies are encouraged to rely upon the final SSL MSE Plus Precast Concrete Facing and
Inextensible Reinforcement Retaining Wall System submittal for projects where the MSE Plus System is
proposed.

Closing

An update technical evaluation should be performed for the SSL MSE Plus Precast Concrete Facing and
Inextensible Reinforcement Retaining Wall System in five years (i.e., October 2028) or upon notice that a
significant modification of the system has been made. For details regarding update technical evaluations
and other guidance for the use of technical evaluations by transportation agencies, go to
https://www.geoinstitute.org/special-projects/idea.
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INTRODUCTION
This evaluation document has been organized to follow the IDEA Checklist C4 — “Precast Panel

Paired with Inextensible Reinforcement”. The submittal is organized into two sections.
IDEA ERS Submittal Checklist Response
IDEA ERS Section 1 through 5 Appendixes

The submittal package addresses each of the items contained in the Checklist C4. If an item from
Checklist C4 is not applicable to the submittal it is noted with thenaresponse will be provided as
not applicable. If additional supporting documents are required for our response that
information will be included in the Appendix using the same checklist numbering format. The

Appendix contains all the sections in Checklist C4.

1.0 ERS COMPONENTS
The primary components for the SSL, MSE Plus™ retaining wall system consist of a facing unit,
connection system and inextensible soil reinforcing. The facing unit is segmental concrete
panel. The inextensible soil reinforcing consists of a grid type welded wire mesh. The other
components that are used with the MSE system include, and are not limited to, compacted

select backfill, coping or barriers, bearing pads and joint filter fabric for soil retention.

11 FACING UNITS

1.1.1 The MSE Plus retaining wall system does not claim any innovations to the facing system.

1.1.2 The MSE Plus system offers four distinct standard size facia wall panels. They are 5’ x5, 5" x &',
5’ x 10’, and 5’ x 12’ system. The panel sizes vary to the requirements of each agency. The
system also includes standard half size panels for the bottom of the wall. For the top of the wall
extended sloped top panels are fabricated to match the roadway grade and can be up to 7.5" in

height.

1.1.3 Each of the facings listed in Section 1.1.2 are 6-inches in thickness with a standard concrete
strength of 4,000 PSI without air entrainment. Of the four size types noted in Section 1.1.2 the
panels are designed and fabricated in three structural types - Type A, X and Y. The
determination on the panel type chosen for the MSE structure is a function of the wall design

height, top of wall geometric configuration and applied loading.
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1.1.4 The standard panel design, dimensions, tolerances, and typical steel reinforcement schedule for

each type of panel discussed in Sections 1.1.2 and 1.1.3 are provided in Appendix 1.1.4.

1.1.5 The 28-day standard target strength for MSE facia wall panels is 4,000 PSI. The panels in some
instances are fabricated to higher strengths depending on the DOT agency. The MSE wall facia
panels are also fabricated using higher concrete strengths when exceptionally tall walls are

designed or when the facing panels are subject to extreme impact loading.

1.1.6 The target percentage of air content for the concrete is specified by the DOT agency and the

amount of air content can vary from state to state.

1.1.7 The mix design of the MSE fascia panels varies from state to state. Some agencies require a
higher minimum 28-day concrete compressive strength, the use of fly ash, to include slag or air
entrainment. SSL uses a different producer for each state and each local producer is familiar

with their agency’s respective mix design requirements.

1.1.8 The SSL MSE Plus system does not incorporate the use shear pins or alignment devices for wall
construction. The system does use two bearing pads at the top of each 5’ or 6’ wide standard
size panel to control the horizontal panel joint width. Larger 10’ and 12’ width panels will use 3
or 4 bearing pads per panel joint. The bearing pads are fabricated using an injection molded

polypropylene copolymer. See Appendix 1.1.8 for bearing pad details.

1.1.9 All panel joints are covered using a minimum 1-foot wide filter cloth to prevent the migration
of the select fill material through the panel joints. SSL specifies a Mirafi FW 402 or equal type
geotextile, which is a woven high tenacity monofilament yarn. See Appendix 1.1.9 for the filter

cloth specifications.

1.1.10 Many aesthetic possibilities are available. From fractured fin, seashells, rock etc. Examples of

the various finishes are provided in Appendix 1.1.10.

1.1.11  Facing units using a 5 and 6 foot standard width and a %” panel joints are limited to a 50 foot

inside radius.
1.2 INEXTENSIBLE REINFORCEMENT
1.2.1 The MSE Plus system does not use soil reinforcement that would be considered innovative.

1.2.2 The SSL MSE Plus retaining wall system utilizes only one type of welded wire mesh soil
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reinforcement. Depending on the specific wall design parameters and loading requirements
conditions the soil reinforcement mesh sheet can be 2 wires up to a 6 wire mesh sheet. The
crossbar spacing of the mesh sheets varies from 6 inches up to 30 inches. The length of each
sheet is based upon a minimum of 8 feet or 70% of the design height of the wall as defined by

AASHTO.

1.2.3 The SSL MSE Plus retaining walls system utilizes weld wire reinforcement manufactured in
conformance with ASTM A1064 utilizing wire with a minimum vyield strength of 75,000 PSI.
Longitudinal wire sizes vary from a diameter of W8 (0.08 in?) up to a maximum diameter wire
size of W24 (0.24 in?). The reinforcing mesh sheets are fabricated using welds, which are then
evaluated in accordance with ASTM A1064. A copy of the ASTM specification is included in
Appendix 1.2.3.

1.24 For the welded wire soil reinforcement as described in Section 1.2.3 the corrosion measure is
hot dipped galvanizing which applied in accordance with ASTM A123. The minimum galvanized
coating thickness should be no less than 3.4 mills or 2-ounces per square foot of the
reinforcement surface area. The zinc coating provides a sacrificial anode that corrodes while
protecting the base metal. Galvanization also assists in preventing the formation of pits in the

base metal during the first years of aggressive corrosion.

1.2.5 The sacrificial steel thickness for the weld wire mesh reinforcement is determined as follows for

W11 and W24 wire sizes.

75 Year Design Life Corrosion Reduction Analysis
Galvanizing coverage ASTM A123 = 2 ounces per square foot
Rate of corrosion for zinc = 15,m per year —first 2 years
4ym per year — thereafter
For residual carbon steel = 12, per year
Galvanizing thickness = (2 oz x (1728 /16))/(440 x 144) = 0.00341 inches = 3.41 mils = 86.59m
First 2 years = 2 x 15ym = 30um per year
Number of years of galvanized coating = 2 + ((86.59 — 30)ym)/ 4um = 16.15 years
Steel loss = (75 — 16.14) years x 12,m / year = 706.32,m = 0.0278 inches

W11 wire diameter = 0.374 inches
W11 effective wire diameter = (0.374 — (2 x 0.0278) = 0.318 in?
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W24 wire diameter = 0.553 inches
W24 effective wire diameter = (0.553 — (2 x 0.0278) = 0.497 in?

100 Year Design Life Corrosion Reduction Analysis

Steel loss = (100 — 16.14) years x 12un / year = 1,002.32,n, = 0.0396 inches

W11 effective diameter = 0.374 — (2 x 0.0396) = 0.295 in?
W24 effective diameter = (0.553 — (2 x 0.0396) = 0.474 in?

1.2.6 Corrosion testing has been performed by others which is well documented in past publications.
SSL follows the requirements for galvanized coating and sacrificial steel rates provided and

recommended in AASHTO and FHWA NHI 10-024.

1.2.7 The SSL MSE Plus system utilizes weld wire mesh fabricated in accordance with the tolerances
outlined in ASTM A1064. Drawings for reinforcement types with tolerances are available in

Appendix 1.1.4.

1.2.8 The connection system is comprised of three components. The first is a pair of wire loops are
cast into the panel to form a clevis, the second is where one end of the soil reinforcement is
bent 90 degrees to form a 90 degree loop. The looped end of the soil reinforcement is inserted
in between the two loops cast into the panel which forms the clevis. The thirdis a pinisinserted
into the soil reinforcement loop and clevis to complete the connection of the soil reinforcement

to the panel. Complete details are shown in Appendix 1.2.8.

1.2.9 The MSE Plus system uses only one type of connection device paired to up to 6 connectors per

layer. That connection system is described in Section 1.2.8.

1.2.10 The connection system is fabricated in accordance with ASTM A 1064. The embed loops are

fabricated with material with a minimum vyield strength of 75,000 PSI.

1.2.11 The connection system components are galvanized in accordance with NHI 10-024 with a

minimum coating thickness of 3.4 mils. The coating is applied in accordance with ASTM A123.

1.2.12 The sacrificial steel thickness is determined as follows for both 75 and 100 years for the

connection device is as follows.

75 Year Design Life Corrosion Reduction Analysis

Page | 4









IDEA Submittal (=2,
Mechanically Stabilized Earth “fjj“‘ -
MSE Plus™

INNOVATIVE CONSTRUCTION PRODUCTS

1.2.17 This section only applies for geosynthetic reinforcement and inextensible systems.
1.3 OTHER COMPONENTS

1.3.1 The wall system does not contain an innovation with respect to any wall components.
1.3.2 This section does not apply to our MSE system.

1.3.3 Our MSE Plus system utilizes drainage methods such as underdrains or drainage structures at
the roadway surface to collect and distribute runoff away from the MSE structure. In the
majority of the MSE wall projects the transportation agency specifies their drainage system or
systems designed by the agencies drainage engineers. Please see Appendix 1.3.3 for a standard

drainage structure used at the roadway surface and a standard underdrain system.

1.3.4 Our system uses both precast and cast in place styles of coping. Our precast coping comes in
10’ and 12’ lengths and are usually 24 inches tall using a panel embedment of 12 inches. The
cast in place coping is usually installed in continuous lengths with a crack control joints at 30’
intervals. The overall dimensions can be the same as precast coping. Both precast and cast in

place copings can vary for each agency. Typical coping details can be found in Appendix 1.3.4.

1.3.5 Most transportation agencies integrate the cast in place traffic barrier with a moment slab for
roadway conditions. Please see Appendix 1.3.5 for a typical standard example. Each agency

will have a slight variation of what is presented in this Appendix.

1.3.6 The slip joint is a “T” shaped panel in cross section with wide flanges for the standard panels to
slip in behind the flanges. The wide flanges allows standard panel to move freely within the
jointin the event differential settlement exceeds 1/100. The height of the slip joint panels is in
the same increments as the standard MSE wall panels. Please see Appendix 1.3.6 for additional

details and dimensions.
2.1 ERS DESIGN

2.1.1 The SSL MSE wall system is designed in accordance with AASHTO and NHI documents and
follows conventional design practices of inextensible reinforcement systems and does not

include any design innovations.

2.1.2 The internal and external stability design methodology also includes a seismic analysis, if

required, for the MSE structures. SSL follows Section 11.10 of AASHTO as well as Chapter 4

Page | 7



IDEA Submittal (=2,
Mechanically Stabilized Earth | W
MSE Plus™

INNOVATIVE CONSTRUCTION PRODUCTS
1

Section 4.4.7 of NHI-10-024 for the design of internal and external stability. Since SSL utilizes
an inextensible metallic mesh style reinforcement, we recognize the design must incorporate a
bi-lineal failure plane to design the soil reinforcement. Depending on the transportation agency
we design the MSE structure using either the coherent gravity method or the simplified method
to determine the vertical internal pressures at each reinforcement layer to determine the
reinforcement stresses at each layer. In almost all design conditions SSL uses the industry
standard software MSEW+. Information with respect to MSEW+ is available at

https://geoprograms.com/msew/.

2.1.3 For vertical obstructions in the MSE reinforced zone SSL follows the recommendation provided
in NHI-10-024 Section 5.4.2. by either shifting or offsetting the reinforcement to ends of the
panel so a reinforcement sheet is on each side of the vertical obstruction as recommended in
Alternative 1. In the event the detail shown in Alternative 1 and not feasible we follow the
guidance recommended shown in Alternative 2 by using narrow reinforcements in conjunction
with an angle frame. In both instances the obstruction is centered over a panel joint such as a
drainage structure. For situations where the vertical obstruction is large such as a cast in place
bridge column SSL incorporates a structural frame as recommended in Alternative 3. The
photograph shown in NHI documents of Figure 5-19(a) is a SSL design detail utilizing a structural
frame. For horizontal obstructions in the MSE reinforced zone SSL follows the recommendation
in NHI-10-024 Section 5.4.3 whereby SSL deviates the reinforcement no more than 15 degrees
either above or below the obstruction as shown in Figure 5-21. SSL will also recommend to the
Owner to move the obstruction outside the reinforce zone, if possible, to ease construction and
to facilitate future maintenance for the utilities if necessary. Plan details for vertical and

horizontal obstructions are provided in Appendix 2.1.3.
2.2 DESIGN EXAMPLE

2.2.1 We have included three design examples which are for a MSE roadway MSE wall with 250 PSF
live load, a MSE wall with a 2:1 infinite slope and a pile supported bridge MSE abutment
structure. The MSEW+ calculations for all three design examples are included in Appendix

2.2.1.
3.1 CONSTRUCTION PROCEDURES

3.1.1 The SSL MSE Plus does contain an innovative construction procedure. Our MSE walls system
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follows conventional construction procedures for inextensible structures.
3.1.2 The SSL MSE Plus Installation Manual is included in Appendix 3.1.2.

3.1.3 For inside curves in our wall system, the curves are developed by a series of panel chords, which
are 5’ foot in width. Based upon a %” panel joint we recommend a 50 foot minimum radius.
For outside curves in our wall system, we recommend a 50 foot minimum radius and special

consideration to protect the filter cloth from UV exposure is a major consideration.

3.14 Since metallic systems designs do not consider coverage ratios for the design for internal
stability overlapping of reinforcement is typically not a design issue. The SSL MSE Plus wall
system utilizes a bar mat system whereby the pullout capacity of the mat is developed using the
interaction between the soil and the bar mats crossbars to develop the passive resistance. Since
bar mat systems do not rely on frictional resistance to develop pullout capacity, vertical

separation between layers in overlapping situations should not be required.

3.1.5 The procedures to maintain the vertical and horizontal alignment of our system are described

in detail in our Installation Manual in Appendix 3.1.2 beginning on page 17.

3.1.6 The procedures to install soil in the reinforced zone of our system are described in detail in our

Installation Manual in Appendix 3.1.2 beginning on page 17.

3.1.7 During construction we recommend that after the end of each working day the grade of the
backfill at the top of the wall be sloped downward away from the back of the wall panels to
allow drainage of any water away from the wall to prevent erosion. For the front face of the
wall, we recommend finished grade is sloped away from the front face to prevent erosion and

the collection of water.

3.1.8 The experience and qualifications of the MSE wall contractor is a requirement usually specified
by the transportation agency. Some agencies’ specifications require little or no experience. But
most agencies do request that the MSE wall manufacturer provide jobsite assistance for varying
lengths of time. Some states such as Arizona stipulate specific experience requirements from

management as well as the jobsite personnel and labor staff.

3.19 The procedure to install the MSE select fill in the reinforced zone is described in our

Installation Manual in Appendix 3.1.2 beginning on page 17.
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4.1 MANUFACTURING

41.1 The precast concrete fascia panels are manufactured following the precast concrete
manufacturer’s Quality Control Plan for each state agency. An example of a Precast Quality
Control Plan also known as a PCQCP is presented in Appendix 4.1.1. This PCQCP is from Precast
Solutions Incorporate for the INDOT and is prepared with respect to the requirements of the
National Precast Concrete Association also known as NPCA. Other agencies require similar plans

for approvals for each precaster by each agency, the NPCA or both.

4.1.2 The weld wire mesh soil reinforcements are manufactured following SSL’s Quality Control

Manual. This manual is available in Appendix 4.1.2.

4.1.3 SSL MSE Plus system does not utilize shear or alignment devices. The bearing pads used at the
horizontal panel joints are tested with the results evaluated for each batch of pads
manufactured. Bearing pads are evaluated under an incremental compressive load up to 40,000
pounds. During the compressive loading, the vertical displacement is recorded to develop a
load vs. displacement curve. Upon completion of the compressive testing the bearing pad is
measured for dimensional changes and photographed. Please see Appendix 4.1.3 for a sample
test report. The connection devices are manufactured in accordance with the Quality Control

Manual in Appendix 4.1.2.
4.2 CONSTRUCTION

4.2.1 The quality control measures are not described in the construction manual with respect to
assembling the MSE structure. On page 36 of the Construction Manual in Appendix 4.1.2 SSL
provides a checklist of items that should be addressed during wall construction. The backfill and
the preparation of the MSE structure foundation are performed in accordance with the
transportation agency recommendation and their specifications. The contractor’s work is

inspected by the transportation agency or the Engineer of Record for the project.
5.1 PERFORMANCE HISTORY

5.1.1 Our MSE Plus™ system was developed in 1997 and SSL received our first approval in California
by The California Department of Transportation or Caltrans. With the completion of our HITEC
evaluation in 1999 SSL received approvals by most state departments of transportation

agencies. The connection system evaluated in the 1999 HITEC reports was for our internal
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connection. In 2003 SSL revised the internal connection system to a more conventional external
system using clevis embed connectors cast into the concrete panel by then joining the 90 degree
loop in soil reinforcement to the clevis using a connection pin. This connection was approved
by Caltrans in 2003 and once again in 2012 as their connection testing requirements were
modified for their LRFD approval. Testing was performed for Caltrans in December 2012 SSL

received LRFD approval shortly thereafter.

5.1.2 Three of the oldest structures using this new connection system are in California. The projects
are the SR 22 Project in Orange County, SR 101 Ralston in San Mateo County and Route 116 /

101 in San Ramon. All these projects were for Caltrans.

5.1.3 Two of the tallest structures using the connection system are in California. The tallest structure
was of the SR 91 Widening Project in Corona California. Wall 115C was 52 feet tall with 115B in
similar height. The third tallest structure was a project for the Nevada Department of
Transportation on the | 580 Realignment Project constructed south of Reno, Nevada. One of

the MSE walls was on this project was 65.0 feet tall.

5.14 Provide a list of private and public sector users who have approved the use of the system. Also
provide contact information for a person at the user agency who may be contacted regarding
the wall system’s performance. Please see Appendix 5.1.4 for a list of users for the SSL MSE Plus

retaining wall system.
6.0 OTHER INFORMATION -

No additional information is provided for Section 6.

Page | 11
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1.1.4 Facing Unit Dimensions
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Area

Diameter

16 Galvanize Life Coating
12 Corrosion Rate Carbon Steel (in microns)

75 Design Life

Diameter Diameter Area

Area Diameter Diameter after after % after

Wire sqgin in microns microns in effective sqgin
W5 0.05 0.252 6408.757  4992.757 0.1966 0.6069 0.0303
w8 0.08 0.319 8106.507 6690.507 0.2634 0.6812 0.0545
w11 0.11 0.374 9505.722  8089.722 0.3185 0.7243 0.0797
W15 0.15 0.437 11100.292 9684.292 0.3813 0.7611 0.1142
W20 0.20 0.505 12817.513 11401.513 0.4489 0.7913 0.1583
W24 0.24 0.553 14040.882 12624.882 0.4970 0.8085 0.1940
W30 0.30 0.618 15698.184 14282.184 0.5623 0.8277 0.2483

2
0.1090
0.1593
0.2283
0.3165
0.3881

3
0.1635
0.2390
0.3425
0.4748
0.5821

4
0.2180
0.3187
0.4567
0.6330
0.7761

5
0.2725
0.3983
0.5709
0.7913
0.9702

6
0.1821
0.3270
0.4780
0.6850
0.9495
1.1642

7
0.2124
0.3815
0.5577
0.7992
1.1078
1.3582

8
0.2428
0.4359
0.6374
0.9134
1.2660
1.5523



SPRING CONSTANT



Modulus of Sub-Grade Reaction and Spring Constant Check
From Principles of Foundation Engineering; Braja M. Das 8th Edition:

Kos(ky)= 1350 Ib/in’ (is selected )
( dense Sand, value is conservative considering no reinforcement is included )

Adjust to panel 5' x 10' (1.5m x 3m)

e g <B + 0.3)2
15~ 03 -
2B

2x1.5

15+03),
ko= 1350 % (——n

kjs= 486 Ib/in’

1.5\2
Kisxao = Kys. (1 + ﬁ)

1.5

kiseo= 486 Ib/ in’
Kisazo= 839.755 kip/ft3



From Foundation Analysis And Design; Joseph E. Bowles, RE., S.E. 5th Edition:

Spring Constant
Note Spacing: 1ft x 1ft
Tributary Area: 1'x1'=1SF
Ka= kxa
Ka= 839.755 kip/ft ( Input to Staad Pro)
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Typical Panel Type (mesh 3W11), Panel Thickness 6", 5'x5'

Point load Input Force in panel for Staad Pro input

Coordinated From
Location | Center Panel 1'x1’
X Y
P1 0 0.25
o o) o P2 -0.33 0.25
P1 P2 P3 P3 0.33 0.25
P4 -0.33 -0.25
P5 0.33 -0.25
P6 0 -0.25

P4 P5 PG

Load to panel based on Bar Mat Capacity per Bar Mat Point
Bar Mat Used:
W11 - 75 Years

A = 0.0797 in?
Fy = 75  ksi
P = 0.65xAxFy

3.885 Kips (per wire point)

H HH HH

il i it

T T T T T T

3—WIRE CONNECTION PANEL 4-—WIRE CONNECTION PANEL S5-—WIRE CONNECTION PANEL

ATTACHMENT BY No. WIRES

(STANDARD PANELS ONLY)
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Job No Sheet No Rev

Software licensed to Optimal Engineering Support Part
Job Title Ref pPanel Check
By CH Date04-Mar-21 Chd
Client

SSL

File panel Check - 5x5 type A|DPate/Time 0g-Mar-2021 05:22

AT
2
o
R

Print Time/Date: 06/03/2021 05:24

STAAD.Pro for Windows 20.07.04.12 Print Run 1 of 1




I [ [ [ ] O O .

0.774
0.932
1.09
1.25
1.41
156
1.72
1.88
2.04

N
(N

2.35
2.51
2.67
2.83
2.99
>=3.15

Job No Sheet No Rev
1
! . . ) Part
Software licensed to Optimal Engineering Support
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client S| File Panel Check - 5x5 type A|DPate/Time 06-Mar-2021 05:32
MX (local)
kNm/m
<=0.615

Print Time/Date: 06/03/2021 05:32

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



I [ [ 7 ] ™7 O O ] . .

1.05
1.42
1.78
2.15
2.51
2.87
3.24

[
o

3.97
4.33

e
~

5.06
5.43
5.79
6.16
>=6.52

Job No Sheet No Rev
1
! . . ) Part
Software licensed to Optimal Engineering Support
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|DPate/Time 06-Mar-2021 05:32
MY (local)
kNm/m
<=0.687

Print Time/Date: 06/03/2021 05:34

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21 Chd

Client  gg

File Panel Check - 5x5 type A |Pate/Time 0-Mar-2021 05:32

SQX (local)
N/mm2

<=-0.119
.-0.104
-0.089
-0.075
-0.060
-0.045
-0.030

-0.015

o

0.015
0.030
0.045
0.060
0.075
0.089
0.104
>=0.119

I [ 0 [ [ 7 O O 7

Print Time/Date: 06/03/2021 05:35

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

I [ 0 [ [ 7 O O 7

-0.103
-0.088
-0.074
-0.059
-0.044
-0.029
-0.015

o

0.015
0.029
0.044
0.059
0.074
0.088
0.103
>=0.118

Job Title Ref panel Check
By CH Dateg4-Mar-21  Chd
Client 8| File Panel Check - 5x5 type A|DPate/Time 06-Mar-2021 05:32
SQY (local)
N/mm2
<=-0.118

Print Time/Date: 06/03/2021 05:36

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Saturday, March 06, 2021, 05:36 AM Saturday, March 06, 2021, 05:36 AM

PAGE NO. 1 STAAD SPACE —-- PAGE NO. 2

41. 33 PR GY -3.885 0.25 0.33
42. 8 PR GY -3.885 -0.25 -0.33
43. 8 PR GY -3.885 -0.25 0.33

* * 44. 11 PR GY -3.885 -0.25 0

* STAAD. Pro * 45. PERFORM ANALYSIS

* Version 2007 Build 04 *

* Proprietary Program of *

* Research Engineers, Intl. *

* Date= MAR 6, 2021 * PROBLEM STATISTICS
* Time= 5:32:12 *

* *

* *

USER ID: Optimal Engineering Support
hhkkhkkhkkhkkkhkkhkkhkkhkhkhkhkhkhhkhhhhhhhhhhhkhhhhhhhkkkkkhkk

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 36/ 25/ 36

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 7/ 7/ 48 DOF
1. STAAD SPACE TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 216
INPUT FILE: Panel Check - 5x5 type A (3W1ll).STD SIZE OF STIFFNESS MATRIX = 11 DOUBLE KILO-WORDS
START JOB INFORMATION REQRD/AVAIL. DISK SPACE = 12.2/ 263455.4 MB

2
3. ENGINEER DATE 04-MAR-21
4. JOB CLIENT SSL
5. ENGINEER NAME CH
6. JOB REF PANEL CHECK
7. END JOB INFORMATION 46. FINISH
8. INPUT WIDTH 79
9. UNIT FEET KIP
10. JOINT COORDINATES

11.1000; 2100;, 3200; 4300; 5400; 6500; 1000 -1; 1110 -1.
12. 1220 -1; 133 0 -1; 1440 -1; 1550 -1; 1900 -2; 201 0 -2; 21 2 0 -2
13. 22 30 -2; 2340 -2; 2450-2;2800-3;2910-3;3020-3;31L30-3
14. 32 4 0 -3; 33 50 -3; 450 0 -4; 46 1 0 -4; 47 2 0 -4; 48 3 0 -4; 49 4 0 -4
15. 50 5 0 -4; 56 0 0 -5; 57 1 0 -5; 58 2 0 -5; 59 3 0 -5; 60 4 0 -5; 61 5 0 -5

16. ELEMENT INCIDENCES SHELL

17. 1110 11 2; 2 10 19 20 11; 3 19 28 29 20; 4 2 11 12 3; 5 11 20 21 12

18. 6 20 29 30 21; 7 3 12 13 4; 8 12 21 22 13; 9 21 30 31 22; 10 4 13 14 5

19. 11 13 22 23 14; 12 22 31 32 23; 13 5 14 15 6; 14 14 23 24 15; 15 23 32 33 24
20. 31 28 45 46 29; 32 29 46 47 30; 33 30 47 48 31; 34 31 48 49 32; 35 32 49 50 33
21. 41 45 56 57 46; 42 46 57 58 47; 43 47 58 59 48; 44 48 59 60 49; 45 49 60 61 50
22. ELEMENT PROPERTY

23. 1 TO 15 31 TO 35 41 TO 45 THICKNESS 0.5

24. DEFINE MATERIAL START

25. ISOTROPIC CONCRETE

26. E 614304

27. POISSON 0.17

28. DENSITY 0.15

29. ALPHA 1E-005

30. DAMP 0.05

31. END DEFINE MATERIAL

32. CONSTANTS

33. MATERIAL CONCRETE ALL

34. SUPPORTS

35. 1 TO 6 10 TO 15 19 TO 24 28 TO 33 45 TO 50 56 TO 60 -

36. 61 FIXED BUT KFX 839.76 KFY 839.76 KFZ 839.76 KMX 1 KMY 1 KMZ 1

37. LOAD 1 LOADTYPE PUSH TITLE WIRE STRENGTH

38. ELEMENT LOAD

39. 32 PR GY -3.885 0.25 0

40. 33 PR GY -3.885 0.25 -0.33

D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (3Wl1l).anl Page 1 of 4 D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (3Wl1l).anl Page 2 of 4
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Typical Panel Type (mesh 4W11), Panel Thickness 6", 5'x5'

Point load Input Force in panel for Staad Pro input

Coordinated From
Location | Center Panel 1'x1’
X Y
P1 0 0.25
© © © © P2 -0.33 0.25
P1 P2 P3| P4 P3 0.33 0.25
P4 0 0.25
P5 0 -0.25
P6 -0.33 -0.25
P7 0.33 -0.25
P8 0 -0.25

P5 P6 P7 P8

Load to panel based on Bar Mat Capacity per Bar Mat Point
Bar Mat Used:
W11 - 75 Years

A = 0.0797 in?
Fy = 75  ksi
P = 0.65xAxFy

3.885 Kips (per wire point)

H HH HH

il i it

T T T T T T

3—WIRE CONNECTION PANEL 4-—WIRE CONNECTION PANEL S5-—WIRE CONNECTION PANEL

ATTACHMENT BY No. WIRES

(STANDARD PANELS ONLY)
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Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Date)4-Mar-21 Chd
Client 8| File panel Check - 5x5 type A|Pate/Time 06-Mar-2021 06:54
5
-y
X £
%ﬂ N
% Z
\ E2 %
\ £% i
£ 4 %
5

&
AN 2 5 4
\&QOft > }% }?«Q

Print Time/Date: 06/03/2021 06:57 STAAD.Pro for Windows 20.07.04.12 Print Run 1 of 1




I [ [ [ ] 7 = O ] 5 .

1.63
1.78
1.94

N
N

2.25
2.41
2.57
2.73
2.88
3.04

@
N

3.35
3.51
3.67
3.82
>=3.98

Job No Sheet No Rev
1
! . . ) Part
Software licensed to Optimal Engineering Support
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|DPate/Time 06-Mar-2021 06:54
MX (local)
kNm/m
<=1.47

Print Time/Date: 06/03/2021 06:58

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



1.88
2.27
2.67
3.06
3.45
3.85
4.24
4.64
5.03
5.43
5.82
6.21
6.61

~ N
N

I [ [ 7 ] ™ 0 0 7 .

>=7.79

Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|DPate/Time 06-Mar-2021 06:54
MY (local)
kNm/m
<=1.48

Print Time/Date: 06/03/2021 06:58

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21 Chd

Client  gg

File Panel Check - 5x5 type A |Pate/Time 0§-Mar-2021 06:54

SQX (local)
N/mm2

-0.109
-0.090
-0.072
-0.054
-0.036

-0.018

o

0.018
0.036
0.054
0.072
0.090
0.109
0.127
>=0.145

I [ 0 [ [ 7 O O 7

Print Time/Date: 06/03/2021 06:58

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21 Chd

Client

SSL

File Panel Check - 5x5 type A |Pate/Time 0§-Mar-2021 06:54

I [ 0 [ [ 7 O O 7

SQY (local)
N/mm2

<=-0.120
-0.105
-0.090
-0.075
-0.060
-0.045
-0.030
-0.015

o

0.015
0.030
0.045
0.060
0.075
0.090
0.105
>=0.120

Print Time/Date: 06/03/2021 06:59

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Saturday, March 06, 2021, 07:04 AM Saturday, March 06, 2021, 07:04 AM

PAGE NO. 1 STAAD SPACE —-- PAGE NO. 2

41. 33 PR GY -3.885 0.25 0.33
42. 34 PR GY -3.885 0.25 0
43. 5 PR GY -3.885 -0.25 0

PROBLEM STATISTICS

* * 44. 8 PR GY -3.885 -0.25 -0.33
* STAAD.Pro * 45. 8 PR GY -3.885 -0.25 0.33
* Version 2007 Build 04 * 46. 11 PR GY -3.885 -0.25 0

* Proprietary Program of * 47. PERFORM ANALYSIS

* Research Engineers, Intl. *

* Date= MAR 6, 2021 *

* Time= 6:54:34 *

* *

* *

USER ID: Optimal Engineering Support
hhkkhkkhkkhkkkhkkhkkhkkhkhkhkhkhkhhkhhhhhhhhhhhkhhhhhhhkkkkkhkk

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 36/ 25/ 36

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER
1. STAAD SPACE
INPUT FILE: Panel Check - 5x5 type A (4Wll).STD ORIGINAL/FINAL BAND-WIDTH= 7/ 7/ 48 DOF
2. START JOB INFORMATION TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 216
3. ENGINEER DATE 04-MAR-21 SIZE OF STIFFNESS MATRIX 11 DOUBLE KILO-WORDS
4. JOB CLIENT SSL REQRD/AVAIL. DISK SPACE = 12.2/ 263451.6 MB
5. ENGINEER NAME CH
6
7
8

JOB REF PANEL CHECK
END JOB INFORMATION
. INPUT WIDTH 79
9. UNIT FEET KIP 48. FINISH
10. JOINT COORDINATES

11.1000; 2100;, 3200; 4300; 5400; 6500; 1000 -1; 1110 -1.
12. 1220 -1; 133 0 -1; 1440 -1; 1550 -1; 1900 -2; 201 0 -2; 21 2 0 -2
13. 22 30 -2; 2340 -2; 2450-2;2800-3;2910-3;3020-3;31L30-3
14. 32 4 0 -3; 33 50 -3; 450 0 -4; 46 1 0 -4; 47 2 0 -4; 48 3 0 -4; 49 4 0 -4
15. 50 5 0 -4; 56 0 0 -5; 57 1 0 -5; 58 2 0 -5; 59 3 0 -5; 60 4 0 -5; 61 5 0 -5

16. ELEMENT INCIDENCES SHELL

17. 1110 11 2; 2 10 19 20 11; 3 19 28 29 20; 4 2 11 12 3; 5 11 20 21 12

18. 6 20 29 30 21; 7 3 12 13 4; 8 12 21 22 13; 9 21 30 31 22; 10 4 13 14 5

19. 11 13 22 23 14; 12 22 31 32 23; 13 5 14 15 6; 14 14 23 24 15; 15 23 32 33 24
20. 31 28 45 46 29; 32 29 46 47 30; 33 30 47 48 31; 34 31 48 49 32; 35 32 49 50 33
21. 41 45 56 57 46; 42 46 57 58 47; 43 47 58 59 48; 44 48 59 60 49; 45 49 60 61 50
22. ELEMENT PROPERTY

23. 1 TO 15 31 TO 35 41 TO 45 THICKNESS 0.5

24. DEFINE MATERIAL START

25. ISOTROPIC CONCRETE

26. E 614304

27. POISSON 0.17

28. DENSITY 0.15

29. ALPHA 1E-005

30. DAMP 0.05

31. END DEFINE MATERIAL

32. CONSTANTS

33. MATERIAL CONCRETE ALL

34. SUPPORTS

35. 1 TO 6 10 TO 15 19 TO 24 28 TO 33 45 TO 50 56 TO 60 -

36. 61 FIXED BUT KFX 839.76 KFY 839.76 KFZ 839.76 KMX 1 KMY 1 KMZ 1

37. LOAD 1 LOADTYPE PUSH TITLE WIRE STRENGTH

38. ELEMENT LOAD

39. 32 PR GY -3.885 0.25 0

40. 33 PR GY -3.885 0.25 -0.33

D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (4Wi1l).anl Page 1 of 4 D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (4Wi1l).anl Page 2 of 4



TOC — Appendix

Typical Panel Type (mesh 5W11), Panel Thickness 6", 5'x5'

Point load Input Force in panel for Staad Pro input

Coordinated From
Location | Center Panel 1'x1’
X Y
P1 0.33 0.25
o o o o) o P2 0 0.25
P1 P2 p3 P4 P5 P3 -0.33 0.25
P4 0.33 0.25
P5 0 0.25
P6 0 -0.25
P7 -0.33 -0.25
P8 0.33 -0.25
P6 P7 P8 P9 P10 P9 0 -0.25
© o o o o P10 -0.33 -0.25

Load to panel based on Bar Mat Capacity per Bar Mat Point
Bar Mat Used:
W11 - 75 Years

A = 0.0797 in?
Fy = 75  ksi
P = 0.65xAxFy

3.885 Kips (per wire point)

H HH HH

il i it

T T T T T T

3—WIRE CONNECTION PANEL 4-—WIRE CONNECTION PANEL S5-—WIRE CONNECTION PANEL

ATTACHMENT BY No. WIRES

(STANDARD PANELS ONLY)




TOC — Appendix

Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Date)4-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|Pate/Time 0g-Mar-2021 11:24
£
-y
X 2%
%ﬂ N
% Z
\ [ %
\ £% i
£ 4 %
5

&
T " 5 4
\&QOft . }% }?«Q

Print Time/Date: 06/03/2021 11:25 STAAD.Pro for Windows 20.07.04.12 Print Run 1 of 1




Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

I B [ 1 ] 7 O O ] .

1.55
1.77
1.99
2.21
2.43
2.65
2.87
3.09

[
w

3.52
3.74
3.96
4.18

>
~

4.62
>=4.84

Job Title Ref panel Check
By CH Dateg4-Mar-21  Chd
Client S| File panel Check - 5x5 type A|DPate/Time 0g-Mar-2021 11:24
MX (local)
kKNm/m
<=1.33

Print Time/Date: 06/03/2021 12:02

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

I [ [ [ ] ™ 0 7 .

1.75
2.12
2.49
2.86
3.23
3.61
3.98
4.35
4.72
5.09
5.46
5.83

[&
N

6.57
6.94
>=7.31

Job Title Ref panel Check
By CH Dateg4-Mar-21  Chd
Client 8| File panel Check - 5x5 type A|DPate/Time 0g-Mar-2021 11:24
MY (local)
kKNm/m
<=1.38

Print Time/Date: 06/03/2021 12:02

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21

Chd

Client

SSL

File Panel Check - 5x5 type A |Date/Time 06-Mar-2021 11:24

I [ 0 [ [ 7 O O 7

SQX (local)
N/mm2

<=-0.149
-0.130
-0.112
-0.093
-0.074
-0.056
-0.037
-0.019

o

0.019
0.037
0.056
0.074
0.093
0.112
0.130
>=0.149

Print Time/Date: 06/03/2021 12:03

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21

Chd

Client

SSL

File Panel Check - 5x5 type A |Date/Time 06-Mar-2021 11:24

I [ 0 [ [ 7 O O 7

SQY (local)
N/mm2

<=-0.120
-0.105
-0.090
-0.075
-0.060
-0.045
-0.030
-0.015

o

0.015
0.030
0.045
0.060
0.075
0.090
0.105
>=0.120

Print Time/Date: 06/03/2021 12:03

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Saturday, March 06, 2021, 12:04 PM Saturday, March 06, 2021, 12:04 PM

PAGE NO. 1 STAAD SPACE —-- PAGE NO. 2

41. 33 PR GY -3.885 0.25 -0.33
42. 33 PR GY -3.885 0.25 0.33
43. 34 PR GY -3.885 0.25 0

* * 44. 5 PR GY -3.885 -0.25 0
* STAAD.Pro * 45. 8 PR GY -3.885 -0.25 -0.33
* Version 2007 Build 04 * 46. 8 PR GY -3.885 -0.25 0.33
* Proprietary Program of * 47. 11 PR GY -3.885 -0.25 0
* Research Engineers, Intl. * 48, 14 PR GY -3.885 -0.25 -0.33
* Date= MAR 6, 2021 * 49. PERFORM ANALYSIS
* Time= 11:24:17 *
* *
* USER ID: Optimal Engineering Support *
hhkkhkkhkkhkkkhkkhkkhkkhkhkhkhkhkhhkhhhhhhhhhhhkhhhhhhhkkkkkhkk PROBLEM STATISTTICS
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 36/ 25/ 36
1. STAAD SPACE
INPUT FILE: Panel Check - 5x5 type A (5W1l).STD SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER
2. START JOB INFORMATION
3. ENGINEER DATE 04-MAR-21 ORIGINAL/FINAL BAND-WIDTH= 7/ 7/ 48 DOF
4. JOB CLIENT SSL TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 216
5. ENGINEER NAME CH SIZE OF STIFFNESS MATRIX = 11 DOUBLE KILO-WORDS
6. JOB REF PANEL CHECK REQRD/AVAIL. DISK SPACE = 12.2/ 263449.2 MB
7. END JOB INFORMATION
8. INPUT WIDTH 79
9. UNIT FEET KIP
10. JOINT COORDINATES
11. 1000; 2100; 3200; 4300;5400;6500; 1000-1; 11 10 -1. 50. FINISH
12. 12 2 0 -1; 133 0 -1; 1440 -1; 1550 -1; 19 00 -2; 201 0 -2; 21 2 0 -2
13. 22 30 -2; 2340 -2; 2450 -2; 2800 -3; 2910 -3;3020-3; 3130-3
14. 32 4 0 -3; 33 50 -3; 450 0 -4; 46 1 0 -4; 47 2 0 -4; 48 3 0 -4; 49 4 0 -4
15. 50 5 0 -4; 56 0 0 -5; 57 1 0 -5; 58 2 0 -5; 59 3 0 -5; 60 4 0 -5; 61 5 0 -5

16. ELEMENT INCIDENCES SHELL

17. 1110 11 2; 2 10 19 20 11; 3 19 28 29 20; 4 2 11 12 3; 5 11 20 21 12

18. 6 20 29 30 21; 7 3 12 13 4; 8 12 21 22 13; 9 21 30 31 22; 10 4 13 14 5

19. 11 13 22 23 14; 12 22 31 32 23; 13 5 14 15 6; 14 14 23 24 15; 15 23 32 33 24
20. 31 28 45 46 29; 32 29 46 47 30; 33 30 47 48 31; 34 31 48 49 32; 35 32 49 50 33
21. 41 45 56 57 46; 42 46 57 58 47; 43 47 58 59 48; 44 48 59 60 49; 45 49 60 61 50
22. ELEMENT PROPERTY

23. 1 TO 15 31 TO 35 41 TO 45 THICKNESS 0.5

24. DEFINE MATERIAL START

25. ISOTROPIC CONCRETE

26. E 614304

27. POISSON 0.17

28. DENSITY 0.15

29. ALPHA 1E-005

30. DAMP 0.05

31. END DEFINE MATERIAL

32. CONSTANTS

33. MATERIAL CONCRETE ALL

34. SUPPORTS

35. 1 TO 6 10 TO 15 19 TO 24 28 TO 33 45 TO 50 56 TO 60 -

36. 61 FIXED BUT KFX 839.76 KFY 839.76 KFZ 839.76 KMX 1 KMY 1 KMZ 1

37. LOAD 1 LOADTYPE PUSH TITLE WIRE STRENGTH

38. ELEMENT LOAD

39. 31 PR GY -3.885 0.25 0.33

40. 32 PR GY -3.885 0.25 0

D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (5W1l).anl Page 1 of 4 D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (5W1l).anl Page 2 of 4



TOC — Appendix

Typical Panel Type (mesh 6W11), Panel Thickness 6", 5'x5'

Point load Input Force in panel for Staad Pro input

Coordinated From

Location | Center Panel 1'x1’

X Y

P1 0.33 0.25

o o o o o o P2 0 0.25
PL P2 p3 P4 |P5 P6 P3 -0.33 0.25
P4 0.33 0.25

P5 0 0.25

P6 -0.33 0.25

P7 0.33 -0.25

P8 0 -0.25

P7 P8 PP P10 | P11 P12 P9 -0.33 -0.25
o o o o) o) o P10 0.33 -0.25
P11 0 -0.25

P12 -0.33 -0.25

Load to panel based on Bar Mat Capacity per Bar Mat Point
Bar Mat Used:
W11 - 75 Years

A = 0.0797 in?
Fy = 75  ksi
P = 0.65xAxFy

3.885 Kips (per wire point)

H HH HH

il i it

T T T T T T

3—WIRE CONNECTION PANEL 4-—WIRE CONNECTION PANEL S5-—WIRE CONNECTION PANEL

ATTACHMENT BY No. WIRES

(STANDARD PANELS ONLY)




TOC — Appendix

Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

By CH

Date04-Mar-21

Chd

Client SSL

File Panel Check - 5x5 type A|DPate/Time 0g-Mar-2021 12:43

o
. r_f;(</
5
5
57

S
7T

Print Time/Date: 06/03/2021 12:50

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1




Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|Date/Time 06-Mar-2021 12:43
MX (local)
kNm/m
<=2.64

NS
®

2.96
3.11
3.27
3.43
3.59
3.74

@
©

4.06
4.22
4.37
4.53
4.69
4.85

[$,]

I B [ 1 ] ™ 0 0 N .

>=5.16

Print Time/Date: 06/03/2021 12:51 STAAD.Pro for Windows 20.07.04.12 Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

I [ [ 7 ] ™ 0 0 7 N .

2.38
2.68
2.97
3.27
3.57
3.87
4.16
4.46
4.76
5.05
5.35
5.65
5.95
6.24
6.54
>= 6.84

Job Title Ref panel Check
By CH Dateg4-Mar-21  Chd
Client 8| File Panel Check - 5x5 type A|Date/Time 06-Mar-2021 12:43
MY (local)
kKNm/m
<=2.08

Print Time/Date: 06/03/2021 12:52

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21

Chd

Client  gg

File Panel Check - 5x5 type A |Date/Time 0g_Mar-2021 12:43

SQX (local)
N/mm2

<=-0.153
.-0.134
-0.115
-0.095
-0.076
-0.057
-0.038

-0.019

o

0.019
0.038
0.057
0.076
0.095
0.115
0.134
>=0.153

I [ 0 [ [ 7 O O 7

Print Time/Date: 06/03/2021 12:52

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21

Chd

Client

SSL

File Panel Check - 5x5 type A |Pate/Time 0g_Mar-2021 12:43

I [ 0 [ [ 7 O O 7

SQY (local)
N/mm2

<=-0.113
-0.099
-0.085
-0.071
-0.057
-0.042
-0.028
-0.014

o

0.014
0.028
0.042
0.057
0.071
0.085
0.099
>=0.113

Print Time/Date: 06/03/2021 12:52

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Saturday, March 06,

2021,

PAGE NO. 1

STAAD. Pro

Version 2007 Build 04
Proprietary Program of
Research Engineers, Intl.
Date= MAR 6, 2021
Time= 12:43:13

EEE R A
* ok ok ok ok ok ok Kk ok

USER ID: Optimal Engineering Support
hhkkhkkhkkhkkkhkkhkkhkkhkhkhkhkhkhhkhhhhhhhhhhhkhhhhhhhkkkkkhkk

1. STAAD SPACE
INPUT FILE: Panel Check - 5x5 type A (6Wl1l).STD

2. START JOB INFORMATION

3. ENGINEER DATE 04-MAR-21
4. JOB CLIENT SSL

5. ENGINEER NAME CH

6. JOB REF PANEL CHECK

7. END JOB INFORMATION

8. INPUT WIDTH 79

9. UNIT FEET KIP

10. JOINT COORDINATES

11.1000; 2100;, 3200; 4300; 5400; 6500; 1000 -1; 1110 -1.
12. 1220 -1; 133 0 -1; 1440 -1; 1550 -1; 1900 -2; 201 0 -2; 21 2 0 -2
13. 22 30 -2; 2340 -2; 2450-2;2800-3;2910-3;3020-3;31L30-3
14. 32 4 0 -3; 33 50 -3; 450 0 -4; 46 1 0 -4; 47 2 0 -4; 48 3 0 -4; 49 4 0 -4
15. 50 5 0 -4; 56 0 0 -5; 57 1 0 -5; 58 2 0 -5; 59 3 0 -5; 60 4 0 -5; 61 5 0 -5

16. ELEMENT INCIDENCES SHELL

17. 1110 11 2; 2 10 19 20 11; 3 19 28 29 20; 4 2 11 12 3; 5 11 20 21 12

18. 6 20 29 30 21; 7 3 12 13 4; 8 12 21 22 13; 9 21 30 31 22; 10 4 13 14 5

19. 11 13 22 23 14; 12 22 31 32 23; 13 5 14 15 6; 14 14 23 24 15; 15 23 32 33 24
20. 31 28 45 46 29; 32 29 46 47 30; 33 30 47 48 31; 34 31 48 49 32; 35 32 49 50 33
21. 41 45 56 57 46; 42 46 57 58 47; 43 47 58 59 48; 44 48 59 60 49; 45 49 60 61 50
22. ELEMENT PROPERTY

23. 1 TO 15 31 TO 35 41 TO 45 THICKNESS 0.5

24. DEFINE MATERIAL START

25. ISOTROPIC CONCRETE

26. E 614304

27. POISSON 0.17

28. DENSITY 0.15

29. ALPHA 1E-005

30. DAMP 0.05

31. END DEFINE MATERIAL

32. CONSTANTS

33. MATERIAL CONCRETE ALL

34. SUPPORTS

35. 1 TO 6 10 TO 15 19 TO 24 28 TO 33 45 TO 50 56 TO 60 -

36. 61 FIXED BUT KFX 839.76 KFY 839.76 KFZ 839.76 KMX 1 KMY 1 KMZ 1

37. LOAD 1 LOADTYPE PUSH TITLE WIRE STRENGTH

38. ELEMENT LOAD

39. 31 PR GY -3.885 0.25 0.33

40. 32 PR GY -3.885 0.25 0

D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (6Wl1l).anl

Page 1 of 4

12:55 PM

Saturday, March 06,

2021, 12:55 PM

STAAD SPACE —-- PAGE NO.

41. 33 PR GY -3.885 0.25 -0.33

42. 33 PR GY -3.885 0.25 0.33

43. 34 PR GY -3.885 0.25 0

44. 35 PR GY -3.885 0.25 -0.33

45. 2 PR GY -3.885 -0.25 0.33

46. 5 PR GY -3.885 -0.25 0

47. 8 PR GY -3.885 -0.25 -0.33

48. 8 PR GY -3.885 -0.25 0.33

49. 11 PR GY -3.885 -0.25 0

50. 14 PR GY -3.885 -0.25 -0.33

51. PERFORM ANALYSIS
PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 36/ 25/ 36
SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER

ORIGINAL/FINAL BAND-WIDTH= 7/ 7/ 48 DOF

TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 216

SIZE OF STIFFNESS MATRIX
REQRD/AVAIL. DISK SPACE

52. FINISH

11 DOUBLE KILO-WORDS
12.2/ 263446.3 MB

2

D:\SSL\000 Checking Only\Panel Design\staad\Panel Check - 5x5 type A (6Wl1l).anl

Page 2 of 4



TOC — Appendix

Typical Panel Type (mesh 4W20), Panel Thickness 6", 5'x5'

Point load Input Force in panel for Staad Pro input

Coordinated From
Location | Center Panel 1'x1’
X Y
P1 0 0.25
© © © © P2 -0.33 0.25
P1 P2 P3| P4 P3 0.33 0.25
P4 0 0.25
P5 0 -0.25
P6 -0.33 -0.25
P7 0.33 -0.25
P8 0 -0.25

P5 P6 P7 P8

Load to panel based on Bar Mat Capacity per Bar Mat Point
Bar Mat Used:
W20 - 75 Years

A = 0.1583 in?
Fy = 75  ksi
P = 0.65xAxFy

7.717 Kips (per wire point)

H HH HH

il i it

T T T T T T

3—WIRE CONNECTION PANEL 4-—WIRE CONNECTION PANEL S5-—WIRE CONNECTION PANEL

ATTACHMENT BY No. WIRES

(STANDARD PANELS ONLY)




TOC — Appendix

Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Datepg-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|Pate/Time 06-Mar-2021 23:25
£
-y
X £
%ﬂ N
% Z
\ E2 %
\ £% i
£ 4 %
5

&
AN 2 5 4
\&QOft > }% }?«Q

Print Time/Date: 07/03/2021 00:02 STAAD.Pro for Windows 20.07.04.12 Print Run 1 of 1




I [ [ 7 ] ™7 0 O 7 .

3.23
3.54
3.85
4.17
4.48
4.79

4
N

5.41
5.73
6.04
6.35
6.66
6.97
7.28

N
o

>=7.91

Job No Sheet No Rev
1
! . . ) Part
Software licensed to Optimal Engineering Support
Job Title Ref Panel Check
BY CH Datepg-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|Date/Time 06-Mar-2021 23:25
MX (local)
kNm/m
<=2.92

Print Time/Date: 07/03/2021 00:12

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



I [ [ [ [ O O . .

3.73
4.51
5.29
6.08
6.86
7.64
8.43
9.21
9.99
10.8
11.6
12.3
131
13.9
14.7
>=15.5

Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Datepg-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|Date/Time 06-Mar-2021 23:25
MY (local)
kNm/m
<=2.94

Print Time/Date: 07/03/2021 00:14

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Datepg-Mar-21 Chd

Client  gg

File Panel Check - 5x5 type A |Pate/Time 0g-Mar-2021 23:25

SQX (local)
N/mm2

<=-0.287
.-0.252
-0.216
-0.180
-0.144
-0.108
-0.072

-0.036

o

0.036
0.072
0.108
0.144
0.180
0.216
0.252
>=0.287

I [ 0 [ [ 7 O O 7

Print Time/Date: 07/03/2021 00:21

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Datepg-Mar-21 Chd

Client

SSL

File Panel Check - 5x5 type A |Pate/Time 0g-Mar-2021 23:25

I [ 0 [ [ 7 O O 7

SQY (local)
N/mm2

<=-0.238
-0.208
-0.179
-0.149
-0.119
-0.089
-0.060
-0.030

o

0.030
0.060
0.089
0.119
0.149
0.179
0.208
>=0.238

Print Time/Date: 07/03/2021 00:21

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Sunday, March 07, 2021, 12:23 AM Sunday, March 07, 2021, 12:23 AM

PAGE NO. 1 STAAD SPACE —-- PAGE NO. 2

41. 33 PR GY -7.717 0.25 0.33
42. 34 PR GY -7.717 0.25 0
43. 5 PR GY -7.717 -0.25 0

PROBLEM STATISTICS

* * 44. 8 PR GY -7.717 -0.25 -0.33
* STAAD.Pro * 45. 8 PR GY -7.717 -0.25 0.33
* Version 2007 Build 04 * 46. 11 PR GY -7.717 -0.25 0

* Proprietary Program of * 47. PERFORM ANALYSIS

* Research Engineers, Intl. *

* Date= MAR 6, 2021 *

* Time= 23:35:43 *

* *

* *

USER ID: Optimal Engineering Support
hhkkhkkhkkhkkkhkkhkkhkkhkhkhkhkhkhhkhhhhhhhhhhhkhhhhhhhkkkkkhkk

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 36/ 25/ 36

SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER
1. STAAD SPACE
INPUT FILE: Panel Check - 5x5 type A (4W20).STD ORIGINAL/FINAL BAND-WIDTH= 7/ 7/ 48 DOF
2. START JOB INFORMATION TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 216
3. ENGINEER DATE 06-MAR-21 SIZE OF STIFFNESS MATRIX 11 DOUBLE KILO-WORDS
4. JOB CLIENT SSL REQRD/AVAIL. DISK SPACE = 12.2/ 263435.0 MB
5. ENGINEER NAME CH
6
7
8

JOB REF PANEL CHECK
END JOB INFORMATION
. INPUT WIDTH 79
9. UNIT FEET KIP 48. FINISH
10. JOINT COORDINATES

11.1000; 2100;, 3200; 4300; 5400; 6500; 1000 -1; 1110 -1.
12. 1220 -1; 133 0 -1; 1440 -1; 1550 -1; 1900 -2; 201 0 -2; 21 2 0 -2
13. 22 30 -2; 2340 -2; 2450-2;2800-3;2910-3;3020-3;31L30-3
14. 32 4 0 -3; 33 50 -3; 450 0 -4; 46 1 0 -4; 47 2 0 -4; 48 3 0 -4; 49 4 0 -4
15. 50 5 0 -4; 56 0 0 -5; 57 1 0 -5; 58 2 0 -5; 59 3 0 -5; 60 4 0 -5; 61 5 0 -5

16. ELEMENT INCIDENCES SHELL

17. 1110 11 2; 2 10 19 20 11; 3 19 28 29 20; 4 2 11 12 3; 5 11 20 21 12

18. 6 20 29 30 21; 7 3 12 13 4; 8 12 21 22 13; 9 21 30 31 22; 10 4 13 14 5

19. 11 13 22 23 14; 12 22 31 32 23; 13 5 14 15 6; 14 14 23 24 15; 15 23 32 33 24
20. 31 28 45 46 29; 32 29 46 47 30; 33 30 47 48 31; 34 31 48 49 32; 35 32 49 50 33
21. 41 45 56 57 46; 42 46 57 58 47; 43 47 58 59 48; 44 48 59 60 49; 45 49 60 61 50
22. ELEMENT PROPERTY

23. 1 TO 15 31 TO 35 41 TO 45 THICKNESS 0.5

24. DEFINE MATERIAL START

25. ISOTROPIC CONCRETE

26. E 614304

27. POISSON 0.17

28. DENSITY 0.15

29. ALPHA 1E-005

30. DAMP 0.05

31. END DEFINE MATERIAL

32. CONSTANTS

33. MATERIAL CONCRETE ALL

34. SUPPORTS

35. 1 TO 6 10 TO 15 19 TO 24 28 TO 33 45 TO 50 56 TO 60 -

36. 61 FIXED BUT KFX 839.76 KFY 839.76 KFZ 839.76 KMX 1 KMY 1 KMZ 1

37. LOAD 1 LOADTYPE PUSH TITLE WIRE STRENGTH

38. ELEMENT LOAD

39. 32 PR GY -7.717 0.25 0

40. 33 PR GY -7.717 0.25 -0.33
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TOC — Appendix

Typical Panel Type (mesh 5W20), Panel Thickness 6", 5'x5'

Point load Input Force in panel for Staad Pro input

Coordinated From
Location | Center Panel 1'x1’
X Y
P1 0.33 0.25
o o o o) o P2 0 0.25
P1 P2 p3 P4 P5 P3 -0.33 0.25
P4 0.33 0.25
P5 0 0.25
P6 0 -0.25
P7 -0.33 -0.25
P8 0.33 -0.25
P6 P7 P8 P9 P10 P9 0 -0.25
© o o o o P10 -0.33 -0.25

Load to panel based on Bar Mat Capacity per Bar Mat Point
Bar Mat Used:
W11 - 75 Years

A = 0.1583 in?
Fy = 75  ksi
P = 0.65xAxFy

7.717 Kips (per wire point)

H HH HH

il i it

T T T T T T

3—WIRE CONNECTION PANEL 4-—WIRE CONNECTION PANEL S5-—WIRE CONNECTION PANEL

ATTACHMENT BY No. WIRES

(STANDARD PANELS ONLY)
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Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Date)4-Mar-21 Chd
Client 8| File panel Check - 5x5 type A|Pate/Time 07-Mar-2021 01:49
5
-y
X £
%ﬂ N
% Z
\ [ %
\ £% i
£ 4 %
5

&
T " 5 4
\&QOft . }% }?«Q

Print Time/Date: 07/03/2021 01:50 STAAD.Pro for Windows 20.07.04.12 Print Run 1 of 1




I [ [ [ ] 1 = O 7 . .

3.08
3.51
3.95
4.39
4.82
5.26
5.69
6.13
6.56

~

7.44
7.87
8.31
8.74
9.18
>=0.62

Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client S| File Panel Check - 5x5 type A|Date/Time 07_Mar-2021 01:49
MX (local)
kNm/m
<=2.64

Print Time/Date: 07/03/2021 01:51

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



I [ [ [ ] O 0 O .

3.48
4.21
4.95
5.69
6.42
7.16

N
©

8.64
9.37
101
10.8
11.6
12.3
131
13.8
>=14.5

Job No Sheet No Rev
1
Software licensed to Optimal Engineering Support Part
Job Title Ref Panel Check
BY CH Datep4-Mar-21 Chd
Client 8| File Panel Check - 5x5 type A|Date/Time 07_Mar-2021 01:49
MY (local)
kNm/m
<=2.74

Print Time/Date: 07/03/2021 01:51

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21 Chd

Client

SSL

File Panel Check - 5x5 type A |Date/Time 07_Mar-2021 01:49

I [ 0 [ [ 7 O O 7

SQX (local)
N/mm2

<=-0.295
-0.259
-0.222
-0.185
-0.148
-0.111
-0.074
-0.037

o

0.037
0.074
0.111
0.148
0.185
0.222
0.259
>=0.295

Print Time/Date: 07/03/2021 01:52

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



Software licensed to Optimal Engineering Support

Job No

Sheet No

Part

Job Title

Ref Panel Check

BY CH

Dateg4-Mar-21 Chd

Client

SSL

File Panel Check - 5x5 type A |Date/Time 07_Mar-2021 01:49

I [ 0 [ [ 7 O O 7

SQY (local)
N/mm2

<=-0.239
-0.209
-0.179
-0.149
-0.119
-0.089
-0.060
-0.030

o

0.030
0.060
0.089
0.119
0.149
0.179
0.209
>=0.239

Print Time/Date: 07/03/2021 01:52

STAAD.Pro for Windows 20.07.04.12

Print Run 1 of 1



