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1. Design Criteria

1.1. Governing Building Code: 2015 International Building Code (IBC)
A. Risk Category: ......cccccviiiiieiriceee e

1.2. Floor Live Loading:
A. Exterior Plazas: ...
B. Event Space and Lobbies:
C. Exit Facilities & Corridors: 100 psf Live Load
D. Gymnasium: .........ccceeeneeee ...100 psf Live Load
E. Mechanical ROOMS: .......cccooiiiiiniiiiieccccen 125 psf Live Load or actual weights, if larger

...100 psf Live Load
100 psf Live Load

1.3. Roof Live Loading:
A. Roof Live Load: .........cccocieiiiiiiiice e 20 psf
B. Roof Snow Load: ... 184 psf or 202 psf + Drift per IBC
1. Ground Snow Load, 263 psf
2. Snow Exposure Factor, Ce: ..1.0
3. Importance Factor, Is: .......cccccceniiininiiciieeee 1.0
a. Thermal Factor,

b. Exterior Ventilated Roof: Ct: LA
c. All Other Roofs: ...........c...... 1.0
1.4. Earthquake:
A. Seismic Design Category..........ccoccceevieieieicenieeen. D
B. Spectral Response Accelerations:
Ss =0.81g Sps =0.58 g
S1 =027¢ Spr =0.27¢g
C. S0il Site Class: ......ccceoeveimrierriieeneeeine e C
Fa=1.08 Fv=1.53
D. Basic Seismic-Force-Resisting System:
Upper N-S: Steel Ordinary Moment Frames
R=3.5 Ca= 3 Q=3
Upper E-W: Steel Buckling-restrained Braced Frames
R=8 Ca=5 Q=25
Lower: Special Reinforced Concrete Shear Walls
R=5 Ca=5 Q=25
E. Importance Factor, lg: ......cccoooiiiiiiiiii e 1.0
F. Redundancy Factor, p: ..1.0
G. Design Base Shear:
H. Design Story Drift, A 0.020*height of floor
|.  Analysis Procedure: .. ... Two Stage Equivalent Lateral Force (Static)
1.5. Wind:
A. Ultimate Design Wind Speed Vuit: .....c..ccoovvverrinnne 115 mph
B. EXPOSUre: .....cccooviiivieiiiiiaennnn. ...C
C. Internal Pressure Coefficient, GC 0.18
D. Topographic Factor, Knt: .............. ..1.8
E. Components and Cladding Design Pressure:
Design Wind Pressure (psf)
Location Tributary Area (ft?)
<10 50 100 | >500
Walls Within 4.8 ft of buildina corner 86.7 | 73.2 | 674 | 53.8
All other areas 70.3 | 63.5 | 606 | 53.8
Within 4.8 ft of buildina corner 152.6 | 129.6 | 119.7 | 119.7
Roof Within 4.8 ft of buildina edae 103.2| 84 758 | 75.8
All other areas 59.3 | 55.5 | 53.8 | 53.8

1.6. Foundation:

A. Subsurface Conditions:
Soils report and log of borings has not been obtained by the Owner for this parcel. The design is
based upon the geotechnical report for Parcel 2C, just northeast of the site. The Owner has
contracted with the Geotechnical Engineer, and fieldwork has been completed for the site. The
designs in this set are subject to change once the site-specific recommendations are received
and implemented. The report is expected to be completed and available in July 2017.

B. Soils Report for Parcel 2C by IGES, dated January 18t, 2017.

C. Soil Bearing Pressure
1. Lower level, 8 feet below finished grade:
2. Shallow Foundations near finished grade:

D. Lateral Soil Pressure Fluid Equivalent Density.

...4600 psf
...2300 psf

1. Active: .. ...35 pcf (retaining walls)
2. AtRest: 55 pcf (rigid foundation walls)
3. Passive: ... 320 pcf

4. Increase for Seismic: .
E. Coefficient of Friction:

13 pcf
...0.45

1.7. Classification for Fire Rated Construction:

A. For the purpose of determining fire-resistive assemblies, open-web steel framing members shall
be considered unrestrained. All other steel floor and roof framing members shall be considered
restrained.

B. Diagonal members in vertical braced frames shall be considered as secondary members for fire
proofing protection

2. Earthwork

2.1. Clearing: The entire building area shall be scraped to remove all topsoil, vegetation, and debris.
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23.

24.

25.

Proof rolling:

A. The natural undisturbed soil below slabs on grade shall be proof rolled prior to placing concrete.
Remove all soft spots and replace with compacted structural fill. Areas requiring compacted
structural fill shall be scarified to at least 6 inches deep, moisture conditioned as required to be at
or above optimum moisture content and compacted to 90 percent of maximum laboratory density
per ASTM D1557. Scarification and proof rolling is not required where bedrock is exposed.

B. The natural undisturbed soil below footings shall be properly prepared by proof rolling prior to
placing concrete. Remove all soft spots.

Footings shall bear on one of the following, but not combined:

A. Properly prepared native soils as described above, with soft spots removed and footing elevations
lowered to bear on native soils only.

B. A minimum of two feet of compacted structural fill over properly prepared native soils, with soft
spots removed and replaced with compacted structural fill.

Footing excavations must be observed by the Geotechnical Engineer prior to placing compacted

structural fill or any formwork, concrete, or reinforcing steel for footings.

Concrete slabs on grade shall be underlain by at least 4” of either:

A. A well-graded granular base course with no more than 5 percent passing a No. 200 sieve,
compacted to 95 percent of the maximum laboratory density as determined by ASTM D1557.

B. A gap-graded free-draining granular material with a maximum size of not more than % inch and
no more than 5 percent passing a No. 200 sieve.

Compacted structural fill: All fill material shall be a well-graded granular material with a maximum size
less than 4 inches, with less than 25 percent fines, and 10 to 60 percent sand. Native soils meeting
this criteria may be used but must be approved by the geotechnical engineer prior to use. Compacted
structural fill shall be compacted to 95 percent of the maximum laboratory density as determined by
ASTM D1557 at or slightly above the optimum moisture content. All fill shall be tested (See
Specifications and the Quality Assurance section of the GSN).

Concrete

3.1.

Materials shall comply with the Standards specified in American Concrete Institute (ACI) 318-14,
"Building Code Requirements for Structural Concrete."
A. Concrete mix design requirements shall be as follows:

fc at Max Air Max Exposure
Location 28days | W/C | Content | Aggregate Classes*

(psi) Ratio (%) Size F S C
Footings 3000 0.50 - 1” FO | SO | CO
Interior Slabs on Grade 3000 0.45 - 1 FO | SO0 | CO
Walls and piers 4500 0.45 5 Y F1 |80 |C1
Joist, Beams and Suspended Slabs 5000 0.45 - Y2 F1 | S0 | CO
Concrete over Steel Deck 3000 0.45 - Y FO | SO | CO
All other site cast concrete 4500 0.45 45 1" F1]S0 | C1

* Exposure Classes are per ACI 318, Section 4.2.1, where F, S and C are exposure categories for freezing
and thawing, sulfate, and corrosion protection of reinforcement, respectively.
B. Cementitious Materials:
1. Portland Cement (ASTM C150):
a. Type | or |l for exposure class S0.

2. Fly Ash (ASTM C618, Class C or F): maximum fly ash content as a percentage of total weight

of cementitious materials shall be 25 percent.
C. Steel Reinforcement:

1. ASTM A615 Grade 60, fy = 60,000 psi min. unless noted otherwise.

2. Reinforcement at concrete shear walls and all components of shear walls including coupling
beams and wall piers shall comply with ASTM A706, Grade 60. ASTM A615 Grade 60
reinforcement shall be permitted if:

a. The actual yield strength based on mill tests does not exceed 78,000 psi, and
b. The ratio of actual tensile strength to the actual yield strength is not less than 1.25.
c. Mill tests shall be submitted to the Engineer.
D. Wire Reinforcement:
1. Welded wire fabric (WWF): ASTM A1064.
E. Fiber Reinforcement:

1. Synthetic Micro-Fiber: fibrillated polypropylene micro-fibers engineered and designed for use
in concrete, complying with ASTM C 1116, 1/2 to 1-1/2 inches long. Add to concrete at a
dosage rate of 1.5 Ib/cu yd where indicated.

2. Macrosynthetic ~ Fibers: monofilament, non-fibrillating  fibers made of a
polypropylene/polyethylene blend. Macro fibers shall comply with ASTM C 1116, Type lll, and
meet the criteria of ASTM D 7508.

a. Where noted in the Steel Deck Schedule, macrosythentic fibers shall be added to concrete
over steel deck at a dosage rate determined by the fiber manufacturer but not less than 4
Ib/cu yd.
b. Do not burn off exposed fibers.
F. Admixtures:
1. Air-entraining admixtures, comply with ASTM C 260 (when used).
a. Tolerance on air content as delivered shall be +/- 1.5%.

b. When air content of a trowel finished floor slab exceeds 3%, there is an increased risk for
delaminations and blistering to occur. When this situation is present, the contractor shall
pay special attention to the finishing procedures to help minimize such risks. Refer to ACI
302.1R-96 "Guide for Concrete Floor and Slab Construction" for proper finishing
guidelines.
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3.3.

3.4.

3.5.

2. Corrosion Inhibiting Admixture:

a. Corrosion inhibiting additive containing a minimum of 30 percent calcium nitrite dosed at 3
gallons per cubic yard shall be added to all reinforced concrete with exposure class C2.

3. The use of super plasticizers and water reducers is allowed, but not required.

4. Calcium chloride or admixtures containing calcium chloride shall not be added to the concrete

mix.

G. Chloride lon: Maximum water soluble chloride ion concentrations in hardened concrete at age
between 28 and 42 days contributed from the ingredients including water, aggregates,
cementitious materials, and admixtures shall not exceed a maximum, by weight of cement, of
1.00% for concrete with exposure class C0, 0.30% for concrete with exposure class C1, 0.15%
for concrete with exposure class C2, and 0.06% for all prestressed concrete.

H. Slump Limit: 4 inches, maximum for all concrete prior to the addition of plasticizers and water
reducing admixtures. The concrete supplier shall indicate the final slump of each concrete mix in
the submitted mix design.

|. Shrinkage Limit: Interior slabs on grade shall have a drying shrinkage limit of 0.040 percent tested

in accordance with ASTM C157. Drying shrinkage test results shall be submitted with mix

designs.

Only one grade or type of concrete shall be poured on the site at any given time.

K. Plastic coated tie wires and chairs shall be used to support reinforcing bars and tie bars in
reinforced concrete structures that will be exposed to moisture.

«

Formwork shall comply with ACI Standards Publication 347 and the project specifications. The

contractor shall be responsible for the design, detailing, care, placement and removal of the formwork

and shores.

A. Pre-camber forms and screeds with a camber of 1/4" per every 10'-0" of span to compensate for
dead load deflection, unless noted otherwise. Post tensioned concrete slabs and beams do not
require formwork to be pre-cambered.

Concrete cover requirements for deformed bar reinforcing steel shall comply with ACI 318, "Building
Code Requirements for Structural Concrete".
A. Cast-in-place Concrete: Specified Cover
1. Cast against and permanently exposed to earth: ..............cccccooeveeens 3"
2. Formed concrete exposed to earth or weather:
#6 thru #18 bars
#5 and smaller bars
3. Concrete not exposed to weather or in contact with ground:
Slabs, Walls, Joists; #11 bars and smaller
Beams, Columns: primary reinforcement, ties, stirrups, spirals .

Construction Joints and Control Joints:

A. Provide a surface intentionally roughened to %” amplitude in all wall footings. A continuous
keyway shall not be used for concrete shear wall to footing connections, unless specifically
indicated. Refer to project plans, schedules and details for the shear wall to footing connection
requirements.

B. All horizontal and vertical construction joints shall have a surface intentionally roughened to %”
amplitude. A continuous 2 X 4 keyway may be used on elements other than shear walls.

C. Provide reinforcement dowels to match the member reinforcement across the joint, unless noted
otherwise. For dowels across construction joints and wall to footing connections of concrete
shear walls, refer to specific project plans, schedules, and details.

D. Construction joints in suspended concrete pours shall be made at the center of spans.

E. Slabs on grade shall have construction or control joints spaced not to exceed 30 times the slab
thickness in any direction.

F. Control joints shall be installed in slabs on grade so the length to width ratio of the slab is no more
than 1.25:1. Control joints shall be completed within 12 hours of concrete placement. See typical
details for joint configuration.

G. Controljoints in visually exposed walls, unless noted otherwise: (Joints shall line up with masonry
and architectural joints, see drawings.)

1. Vertical control joints at 10'-0" on center.

2. Reinforcing shall be continuous through control and construction joints, unless noted
otherwise.

3. Control joints in concrete foundation walls shall line up with masonry control joints.

H. Control joints shall be installed in concrete slabs over steel deck by saw-cutting along girders and
purlins at interior grid lines. See typical details for joint size and reinforcement. Reinforcement
required shall be in addition to any slab reinforcement.

Detailing: All reinforcing, including welded wire fabric, shall be detailed, bolstered & supported to
comply with ACI 315, "Details and Detailing of Concrete Reinforcement" and the Concrete Reinforcing
Steel Institute (CRSI) recommendations. Reinforcing bars shall not be welded unless specifically
shown on drawings.

A. Lap splice lengths shall be detailed to comply with the CONCRETE REINFORCING BAR
DEVELOPMENT AND LAP SPLICE SCHEDULE.

B. All mechanical splices shall have the capacity to develop at least 1.25fy of the bar in tension or
compression. Type 2 couplers have the capacity to develop the full tension capacity of the bar.
Type 1 couplers shall not be used in shear wall jamb columns. Mechanical splices shall have a
current ICC Code Evaluation Report; “Lenton” (ER-3967), “Taper-Lock” (ESR-2481) or “SAS
Stressteel” (ESR-1163) tapered threaded rebar splices, "Bar-Lock" (ESR-2495) bolt coupling
sleeves or approved equivalent may be used. Mechanical couplers on adjacent bars shall be
staggered a minimum of 24" apart along the longitudinal axis of the reinforcing bars.

C. Allembedded elements and dowels shall be securely tied to formwork or to adjacent reinforcing
prior to the placement of concrete.

D. Use chairs or other support devices recommended by CRSI to support and tie reinforcement bars
and welded wire fabric prior to placing concrete. Welded wire fabric shall be continuously
supported at 36" 0.c. maximum.

E. See typical details for reinforcing at wall intersections and ends, reinforcing around wall openings
and suspended slab openings, vertical wall dowels, concrete column ties and splices in vertical
column reinforcing.
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See typical details for column cross-ties. The 90-degree hooks of two successive crossties
engaging the same longitudinal bars shall be alternated end for end.

. Contractor shall coordinate placement of all openings, curbs, dowels, sleeves, conduits, bolts,

inserts and other embedded items prior to concrete placement.
All reinforcement shall be bent cold, and shall be bent only once at the same location. All
reinforcement shall be shop bent, unless otherwise permitted by the engineer.

3.6. Minimum Reinforcing: Wall reinforcing shall be as follows, unless noted otherwise:

Wall Thickness Horizontal Reinforcing Vertical Reinforcing
6" #4 @ 13" 0.c. #4 @ 18" o.c.
8" #5 @ 15" o.c. #4 @ 16" o.c.
10" #5 @ 12" o.c. #4 @ 13" o.c.
12" #4 @ 13" o.c. Each Face #4 @ 18" o.c. Each Face
Others 0.25% of Wall Area 0.15% of Wall Area

Spacing shall exceed neither three times the wall thickness nor 18". In addition to the above
reinforcing, 2 - #5 x continuous horizontal bars shall be placed at the bottom of the wall (near the
footing) and at each floor level, at the roof level and at the top of wall.

3.7. No aluminum conduit or product containing aluminum or any other material injurious to concrete shall
be embedded in concrete.

3.8. Unless otherwise noted, all slabs on grade shall be 4" thick.

4. Structural Steel

4.1. Material:

Dow>

T omm

W-Shapes: ASTM A992, (Fy = 50 ksi), except as noted otherwise

All Other Shapes and Plates: ASTM A36 (Fy = 36 ksi), except as noted otherwise

Rectangular and Square Hollow Structural Sections (HSS): ASTM A500, Grade C (Fy = 50 ksi)
Steel Deck:

1. Galvanized Steel Sheet: ASTM A653 or A1063, Grade 50 with G60 galvanized coating.

2. Ungalvanized Steel Sheet: ASTM A1008 or A1039, Grade 50

Deformed Bar Anchors (DBA): ASTM A496

Headed Stud Anchors (HSA): ASTM A108, with dimensions complying with AISC specifications

. Anchor Rods: ASTM F1554, Grade 36, unless noted otherwise, with ASTM A563 heavy hex nuts

and ASTM F436 hardened washers

Structural steel that is part of the seismic force resisting system shall be supplied with minimum

Charpy V-Notch impact test results of 20 ft-lbs. absorbed energy at 70 degrees Fahrenheit,

indicated below:

1. Hot rolled shapes with flanges 1.1/2” thick and thicker tested in the alternate core location as
described in ASTM A6 Supplementary requirement S30

2. Plates 2" and thicker measured at any location permitted by ASTM A673

3. Test Frequency: Each heat

4.2. Fabrication and construction shall comply with the following Codes and Standards:

A

B.
C.

American Institute of Steel Construction (AISC) 360-10, "Specification for Structural Steel

Buildings"

AISC 341-10, “Seismic Provisions for Structural Steel Buildings”

AISC 303-10, "Code of Standard Practice for Steel Buildings and Bridges" excluding the following:

Section 3.3 (last sentence of first paragraph), Section 4.4, Section 4.4.1, Section 4.4.2, Section

4.5, and Section 7.13.3

1. The architectural drawings are the prime contract drawings. Consultants’ drawings by other
disciplines are supplementary to the architectural drawings. The structural drawings shall be
used in conjunction with the architectural drawings. Detailing and shop drawing production
for structural elements will require information (including dimensions) contained in
architectural, structural, and/or other consultants' drawings. Refer to the Special Instructions
section of the general notes, below.

AISC/RCSC 2009, "Specification for Structural Joints Using ASTM A325 or A490 Bolts"

American Welding Society (AWS) D1.1:2010, “Structural Welding Code — Steel” (specific items

do not apply when they conflict with the AISC requirements)

American Welding Society (AWS) D1.8:2009, “Structural Welding Code — Seismic Supplement”

(specific items do not apply when they conflict with the AISC requirements)

. Steel Joist Institute (SJI): K-10, “Standard Specification for Open Web Steel Joists, K-series;”

LH/DLH-10, “Standard Specification for Longspan Steel Joists, LH-series and Deep Longspan
Steel Joists, DLH-series;” JG-10, “Standard Specification for Joist Girders;” CJ-10, “Standard
Specification for Composite Steel Joists, CJ-series”

American Iron and Steel Institute (AISI) 2007, "North American Specification for the Design of
Cold-Formed Steel Structural Members"

4.3. Structural shapes and plates shall be fabricated from newly rolled (milled) one-piece sections without
splices, unless specifically noted otherwise on the structural drawings. Connections for structural
steel shall comply with the structural drawings, unless written approval is given by the structural
engineer.

4.4, Welding:

A.

It is recommended the steel erection contractor and steel fabricator contact the Quality Assurance
Agency prior to beginning any welds. A program of joint preparation and welding procedures
should be worked out between the two parties before the welding is started so that correct welds
will be made from the beginning.
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Certification of Welders: All shop and field welding shall be executed by AWS certified welders

who have been specifically certified for the process of welding being performed. The welder’s

certification will be considered as being current unless the welder is not engaged in the process
of welding being performed for a period exceeding six months or there is a specific reason to
question a welder’s ability as required by AWS. Certification and records must comply with AWS

Standards. Certification and appropriate records must be provided to the architect prior to

beginning work.

Electrodes: E-70 XX or as noted otherwise. E60 XX may be used for welding steel floor and roof

decks.

. Minimum Welds: All intersecting steel shapes that are not bolted shall be connected by a fillet

weld all around, unless noted otherwise. Fillet weld sizes that are not shown shall be 1/16" less
than the thinnest of the connected parts for thicknesses 1/4" and larger. Fillet welds on plates
less than 1/4" shall be of the same size as the thinnest of the connected parts.

Reinforcing Bars: Do not weld rebar except as specifically detailed in the drawings. In such cases,

use only AWS standards. Do not substitute reinforcing bars for deformed bar anchors (DBAs),

machine bolts, or headed stud anchors (HSAs).

Bolts: Do not apply any welds, including "tack" welds to bolts, including anchor bolts, except as

specifically detailed in the drawings.

. Headed Stud Anchor (HSA) welding and Deformed Bar Anchor (DBA) welding shall conform to

the manufacturer's specifications. Welding shall comply with AWS D1.1 Section 7.6 through 7.9

and Annex G.

Special Provisions for Welds in the SFRS (Seismic Force Resisting System): Welds used in

members and connections of moment frames, braced frames, and collector elements shall

comply with these requirements. Welding methods, procedures and quality control shall comply
with AISC 341 Chapter J, AWS D1.1, AWS D1.8 and the following:

1. Demand Critical Welds: The following CJP groove welds are demand critical and shall comply
with the special requirements for Demand Critical Welds.

a. Beam flanges to columns, single plate shear connections to columns, and beam webs to
columns in moment frames.

. Column splice welds including column bases in moment frames and braced frames.

. Link beams to columns in Eccentrically Braced Frames.

. Web plate to flange plate welds in built-up Eccentrically Braced Frame link beams.

e. Other welds designated as demand critical in the drawings.

2. Welding shall be performed in accordance with AISC 341 Chapter J and a welding procedure
specification (WPS) as required in AWS D1.1. WPS variables shall be within the parameters
established by the filler metal manufacturer. WPS for demand critical welds shall also comply
with AWS D1.8 Section 6.1.

3. Consumables for Welding:

a. Welds used in members and connections of the SFRS shall be made with filler metals
meeting the requirements specified in section 6.3 of AWS D1.8.
b. Filler metal properties shall be as follows:

Q0T

Property 70 ksi Classification 80 ksi Classification
Yield Strength, ksi 58 min 68 min
Tensile Strength, ksi 70 min 80 min
Elongation (%) 22 min 19 min

CVN Toughness, ft-Ibf

20 min @ 0 degrees F

20 min @ 20 degrees F

c. Filler metals in Demand Critical Welds shall receive Heat Input Testing that achieves the
properties listed above with CVN toughness of 40 ft-Ibf min @ 70 degrees F and shall
comply with AWS D1.8 section 6.3.5 t0 6.3.8.

d. Diffusible Hydrogen: Welding electrodes and electrode-flux combinations shall meet the
requirements of AWS D1.8 Table 6.3. The manufacturer’s Certificate of Conformance shall
be considered adequate proof of this requirement.

e. Intermixed filler metals shall meet the requirements of AWS D1.8 section 6.3.4.

4. Backer bars shall be removed from the beam bottom flange to columns. The root of the weld
shall be back gouged to sound metal to remove all slag and cracks. Weld the back gouged
region and finish welding using a reinforcing fillet weld. Comply with AWS D1.8 sections 6.7
and 6.8. This requirement also applies to all non-fusible backing used at beam to column CJP
welds. Comply with AWS D1.8 section 6.9.

5. Steel backer bars need not be removed from the beam top flange connections to columns or
at continuity plate connections to columns provided that the backer bars are welded to the
column flange with a continuous 5/16 inch fillet weld on the edge below the CJP groove weld
for the entire length of the backer bar.

6. Backing at beam flange to column flange joints shall not be welded to the underside of the
beam flange, nor tack welded at this location. If fillet welds or tack welds are placed between
the backing and the beam flange in error, they shall be repaired per AWS D1.8 Section 6.9.3.

7. Details and treatment of weld tabs shall be per AWS D1.8 Section 6.11. Use weld tabs as
specified in AWS D1.1 Section 5.31 except at the end of CJP welds adjacent to the column
web/flange juncture at continuity plates. Remove weld tabs to within 1/8 inch of the base metal
surface after welding. Where weld tabs are used at continuity plates, remove them to within
1/4 inch of the base metal surface after welding. Finish the edge where weld tabs are removed
to a surface roughness of 500 micro-inches.

8. CJP joints in members with different thickness or widths (such as column splices) shall be
transitioned in a manner that the slope in the transition does not exceed 1 in 2.1/2. The
transition shall be accomplished by chamfering the thicker part, tapering the wider part, sloping
the weld metal, or by a combination of these.

9. Quality requirements for weld access holes for all demand critical welds shall comply with
AWS D1.8 Section 6.10. Weld access hole shape shall be per AWS D1.8 Figure 6.2.

10.Beam bottom flange welding sequence shall comply with AWS D1.8 Section 6.14.

11.Preheat, and interpass temperatures shall comply with AWS D1.1 Section 3.5 and AWS D1.8

Section 6.5.

12.Additional welding provisions applicable to demand critical welds only are as follows:

a. Welding processes shall comply with AWS D1.8 Section 6.2.

b. Filler metal packaging and exposure limitations shall comply with AWS D1.8 Section 6.4.
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13.Tack welds shall comply with AWS D1.1 Section 5.18 and AWS D1.8 Section 6.6 and 6.16.
Tack welds attaching backing bars and weld tabs at demand critical welds shall be placed
where they are incorporated into a final weld.

14.Imperfections such as cracks, gouges, grooves, arch strikes and notches will not be permitted
within the Protected Zone. Imperfections within the Protected Zone shall be repaired or
removed in accordance with AWS D1.8 Section 6.15.4.

15.Braced Frame Welding: Lengths shown for fillet welds at brace-to-gusset, gusset-to-
baseplate, and column-to-gusset connections are minimums, intended for establishing gusset
plate dimensions. Weld entire contact length at these joints, typical.

4.5. Bolted Connections:

4.6.

4.7.

4.38.

E.

Provide snug tightened joints with ASTM A325N Type 1 bolts for steel to steel connections, as
noted herein or as noted on the drawings. Snug tightened joints shall be used in connections for
simple span framing and beam (or girder) to bearing plate connections. The snug tightened
condition is usually attained by a few impacts of an impact wrench or the full effort of a man using
an ordinary spud wrench. Bolts shall be tightened until all plies of the joint are in firm contact.
Provide slip critical joints with ASTM A325 Type 1 bolts for steel to steel connections subject to
fatigue with load reversal, joints that utilize oversized holes, and joints that utilize slotted holes
not loaded perpendicular to the long direction of the slot. Faying surfaces shall meet the
requirements of a slip-critical Class A surface. Tighten bolts by the turn of the nut, calibrated
wrench, or direct tension indicator method. Alternate fastener designs as defined by AISC shall
be submitted to the engineer for review and acceptability prior to installation.

Provide hardened washers beneath the turned element of all bolts or nuts. Provide hardened
beveled washers, to compensate for the lack of parallelism, where the outer face of the bolted
parts has a slope greater than one in twenty with respect to the plane normal to the bolt axis.
Hardened washers or plates installed over oversized holes or slotted holes shall be at least 5/16"
thick and shall conform to ASTM F436. Plates or bars installed at slotted holes shall have a size
sufficient to completely cover the slot after installation.

Where a steel to steel beam connection is not detailed in the drawings, provide a standard AISC
framed connection with the capacity to support one half of the total uniform load capacity of the
given shape for the span and for the steel specified.

Bolts, nuts and washers shall not be reused.

Beam Web Stiffener Plates:

A.

Provide full-height web stiffener plates to each side of all beams above all bearing points. Unless
noted otherwise, stiffener plates shall be the thickness indicated in the typical stiffener plate detail.

Composite Beams

A

E.

Composite beams are indicated on the framing plans with the suffix ( ). The number inside the
brackets indicates number of headed stud anchors for this beam. Beams shall have the studs
spaced uniformly over the entire beam length.

Beams which have more than one number inside the symbol ( , , ), such as (W, X, Y, Z), shall
have "W" number of studs spaced evenly over the first "section of beam", "X" number of studs
spaced evenly over the second "section of beam"”, "Y" number of studs spaced evenly over the
third "section of beam", and "Z" number of studs spaced evenly over the fourth "section of beam".
A "section of beam" is defined as that portion of beam located between the column and the
nearest intersecting framing member or that portion of beam located between two adjacent
intersecting framing members.

Use 3/4" diameter studs. Headed studs shall extend 1.1/2" minimum above the top of the steel
deck after welding. Headed studs shall be applied through the metal deck to the top flange of the
steel section or welded directly to the steel section.

The minimum center-to-center spacing of stud connectors shall be six (6) diameters along the
longitudinal axis of the supporting composite beam and four (4) diameters transverse to the
longitudinal axis of the supporting composite beam. The maximum center to center spacing shall
not exceed 32".

C= XX" on the plans denotes precamber dimension (upward) in inches.

Open Web Steel Joists and Girders:

A

The steel joist supplier shall be responsible for the design of all open web steel joists and girders.
Joists or girders with slopes greater than 1/2 inch per foot shall be designed to meet or exceed
the load capacities, listed in the SJI load tables, of the joist or girder sizes indicated on the framing
plan, as if the joists or girders were installed level.

Open web joists and girders shall be designed with deflection limits of L/240 for total load and
L/360 for live load, where L is the joist span.

Where uplift loads due to wind are indicated, rows of bottom chord bridging shall be provided at
the first bottom chord panel points per SJI Specifications. This is in addition to the bridging shown
on the framing plans.

Provide special bearing ends to accommodate slopes from sloped joists, sloped girders or sloped
bearing conditions.

Camber: All joists shall be cambered as specified in the SJI specifications, unless noted
otherwise.

Field Modifications: Do not modify any joist or girder, including holes through the top and bottom
chords, without the written consent and direction from the manufacturer.

. Shop Drawings and Design Calculations: Shop drawings for all joists and girders used in the

project shall be submitted for review. Prior to the fabrication of joists and girders, the open web
steel joist and girder manufacturer shall prepare complete joist and girder calculations under the
direct supervision of a professional engineer licensed in the State of Utah. Calculations shall be
submitted for review for joists and girders designated as SPECIAL or SP and for all joists or
girders with axial loads or additional concentrated loads (as noted on the drawings). Submitted
calculations shall bear the seal of a professional engineer licensed in the State of Utah.
Stabilizer Plates: Provide steel joist and joist girder stabilizer plates as indicated. Stabilizer plates
shall be 6" x 6" with a 13/16" diameter hole with 1.1/2" minimum edge distance, and shall extend
3" minimum below the bottom chord of the joist or girder. Plate thickness shall be equal to the
chord gap minus 1/4", or 3/4", whichever is less.
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Verify size, weight, location and configuration of all roof top equipment with architect and
mechanical engineer. Provide steel frames for support of roof top equipment as indicated on
structural details in the structural drawings. Coordinate openings with the mechanical and general
contractor.

All concentrated loads greater than 100 pounds supported by open web steel joists and girders
shall be located within 6 inches of joist or girder panel points or the joist or girder shall be
reinforced with an additional web member. Refer to the "TYPICAL DETAIL AT ADDITIONAL
CONCENTRATED POINT LOAD" in the structural drawings.

Concentrated point loads, single or multiple, totaling 100 pounds or less can be located at any
point along the top or bottom chord of an open web steel joist or girder between adjacent panel
points without meeting the requirements above. A limit of four concentrated 100# maximum point
loads per joist or girder will be permitted on spans of 12' or greater, one concentrated 100# max.
load on spans less than 12", unless specifically noted otherwise on the structural drawings.

Joist bridging shall never be used to support hanging loads.

. Bracing of miscellaneous items (mechanical, electrical, plumbing, etc.) to the bottom chord of

joists or girders will not be allowed in any instance. All lateral braces must connect to the top
flange/top chord of the framing member above unless noted otherwise on the structural drawings.
A certificate of compliance must be submitted to the building official upon completion of fabrication
in accordance with IBC Section 2207.5.

4.9. Cold-Formed Steel

A.

B.

C.

Non-Load-Bearing Exterior Cold-Formed Steel Framing:

1. Where steel framing size designators are used in the drawings, they follow the convention
established by the Steel Stud Manufacturers’ Association (SSMA) and the North American
Steel Framing Alliance (NASFA). Framing members provided shall comply with the
designations according to this convention.

2. All load bearing stud (and/or) joist framing members along with all runner, bridging, and end
track shall be of the designation shown on the plans. All studs with base metal thickness of
54 mil and 68 mil, and joists with base metal thickness of 54 mil, 68 mil and 97 mil, shall be
formed from steel meeting the requirements of ASTM A570 except that the steel shall have a
50,000 psi yield stress. All track and end closures with base metal thickness of 54 mil and 68
mil, bridging with base metal thickness of 54 mil, and studs and track with base metal thickness
of 43 mil and 33 mil, shall be formed from steel with a minimum yield of 33,000 psi. All
components shall be galvanized.

. Follow all manufacturers’ recommendations for the use of these products.

. Unless noted otherwise, all welded connections shall be done using 1/8" AWS type 6013 or
7014 rod with a welding heat of 60-110 amperes depending on the gauge of material and the
fit of the parts. Wire tying of framing components shall not be permitted. Welds and damaged
coatings on studs shall be repaired with zinc galvanizing repair paint.

5. Fasteners for steel stud construction shall be self-drilling and self-tapping meeting ASTM
C1513. Screw-type fasteners shall penetrate the joined materials with a minimum of three
threads exposed. Furnish, install, and tighten screws per the manufacturers
recommendations and per the sizes indicated in the details. The minimum screw-type fastener
size shall be #10 for any connection or the manufacturers’ minimum recommended size for
framing clips and bridging. Wall studs and jamb studs shall receive a minimum of two #12
screws per stud to track connection, one each side

6. Bridging shall be provided at a maximum spacing of 4-0” on center, typical at all wall studs.
Cold-rolled channel or steel angle bridging shall not be used without suitable full-depth angle
clips fastened to the studs and channel or angle to prevent stud roll-over.

7. Wall to roof connections shall use steel clips designed to accommodate vertical deflection of
the floor or roof structure. See specific details for further information. Clips shall be welded
to the structural steel.

Non-Load-Bearing Interior Cold-Formed Steel Framing:

1. Allinterior non-bearing steel stud walls that extend above the ceiling but do not attach to the
floor or roof diaphragm (above) shall have diagonal braces at 45 degrees (+/-). The KL/r ratio
of the brace shall not exceed 200 and shall not be spaced further apart than 10'-0". Connect
diagonal braces to the top of the steel stud walls and to the underside of the top flange of the
steel beams, open web joists or girders, etc. with 1/8" fillet welds all around. Diagonal angle
braces may be connected to 8" x 8" x 1/4" steel plates which shall be anchored to the floor or
roof decks which have concrete fill above with 2- 3/8" dia. expansion anchors for each plate.
Connect angle to plate with a 1/4" fillet weld all around. Connect diagonal braces to roof
decking which does not have concrete fill above per the non-bearing wall brace connection
details shown on the structural drawings. Diagonal braces may be constructed from cold-
formed light gauge steel studs but must conform to the kl/r ratio of less than 200 requirement.
When diagonal brace lengths exceed 10'-0" (+/-), cold-formed box sections made from two
600S137-54 steel studs will likely be required.

Prefabricated Systems: Submit complete shop drawings and calculations of all elements for

review. Submittals shall bear the stamp of a Professional Engineer registered in the State of

Utah.

~w

4.10. Metal Bar Grating:

A

Metal bar grating shall comply with the most recent requirements of the National Association of
Architectural Metals Manufacturers, Metal Bar Grating Division (NAAMM MBG). Products shall
conform to the latest edition of the Metal Bar Grating Manual, ANSI/NAAMM MBG 531, or the
Heavy Duty Metal Bar Grating Manual, ANSI/NAAMM MBG 532, as appropriate.

Materials: Unless noted otherwise, metal bar grating of the following types shall conform with the
following standards:

1. Steel: ASTM A569 (allowable fiber unit stress F = 18,000 psi)

2. Stainless Steel: ASTM A167, alloys 304/316 (allowable fiber unit stress F = 20,000 psi)

3. Aluminum: ASTM B221, alloys 6063-T6/6061-T6 (allowable fiber unit stress F = 12,000 psi)
Metal bar grating shall be provided with mill finish, unless otherwise noted.

Unless noted otherwise, provide W-19-4 (1.1/2” x 3/16”) Steel grating in locations where metal
bar grating is specified.

All metal bar grating shall be firmly and positively anchored to supporting members. Unless noted
otherwise, weld grating to supporting members with 3/16” fillet welds, 3/4" long. Locate welds at
each end of bearing bars approximately 6 in from each side of grating panel. At intermediate
supports in panel, locate one weld at middle of panel.
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5. Miscellaneous

5.1.

Post-Installed Anchors in Concrete and Masonry

A. Anchorage to hardened concrete and grout-filled masonry shall include all mechanical and
adhesive anchors and epoxy doweled reinforcing bars of size, quantity, spacing, and embedment
as shown on the drawings. Additional anchors shall not be used without approval from the
Engineer prior to installation.

B. Special inspection is required during the installation of all post-installed anchors. Refer to
applicable code evaluation reports and the Quality Assurance and Statement of Special
Inspections sections of the General Structural Notes.

C. Anchorage to Concrete:

1. All post-installed anchors into hardened concrete shall be selected from the following pre-
approved products, unless noted otherwise:

Steel Screw Anchor Evaluation Report (ICC_ES)
Hilti KWIK HUS-EZ ESR-3027
Powers Wedge-Bolt+ ESR-2526
Simpson Titen HD ESR-2713

Steel Expansion/Wedge Anchor Evaluation Report (ICC_ES)
Hilti KWIK Bolt TZ ESR-1917
ITW Red Head Trubolt+ ESR-2427
Powers Power-Stud+ SD2 ESR-2502
Simpson Strong-Bolt 2 ESR-3037

Adhesive Anchor System Evaluation Report (ICC_ES)
Hilti HIT-HY 200 ESR-3187
Hilti HIT-RE 500-SD ESR-2322
ITW Red Head Epcon C6+ ESR-3577
ITW Red Head Epcon S7 ESR-2308
Powers AC100+ Gold ESR-2582
Powers Pure 110+ ESR-3298
Simpson SET-XP ESR-2508

2. Adhesive anchors shall be installed into concrete having a minimum age of 21 days. For
installations sooner than 21 days, consult the adhesive manufacturer

D. Alternate anchors or adhesives are permitted with approval of the engineer. The Contractor shall
submit the proposed anchor product data and code evaluation report demonstrating the anchor
is equivalent or exceeds the capacity of the specified anchor.

E. Installation of adhesive anchors horizontally or upwardly inclined to support sustained tension
loads shall be performed by personnel certified by an applicable certification program.
Certification shall include written and performance tests in accordance with the ACI/CRSI
Adhesive Anchor Installer Certification program, or equivalent. Proof of current certification shall
be submitted to the engineer for approval prior to commencement of installation.

F. Anchors shall be installed according to the manufacturer’s published instructions and applicable
code evaluation reports including:

1. Hole diameter, depth, and cleaning procedure
2. Adhesive mixing, preparation, and placement
3. Installation torque

G. Locate all existing reinforcement and embedded items prior to drilling into concrete or masonry
elements. Do not damage rebar or embeds while drilling or installing anchors.

H. Grout all defective or abandoned holes with non-shrink grout or an injectable epoxy adhesive
matching the surrounding concrete compressive strength. Consult the Architect for additional
requirements at architecturally exposed concrete.

|.  Drilled anchors are not allowed in post-tensioned concrete without approval of the architect and
engineer.

J. Carbon steel anchors are limited to use in dry, interior locations.

6. Special Instructions

6.1.

6.2.

6.3.

The project specifications are not superseded by the General Structural Notes but are intended to be
complementary to them. Consult the specifications for additional requirements in each section. Notes
and specific details on the drawings shall take precedence over General Structural Notes and typical
details.

The architectural drawings are the prime contract drawings. Consultant drawings by other disciplines
are supplementary to the architectural drawings. All omissions or conflicts, including dimensions,
between the various elements of the consultants' drawings and/or specifications shall be brought to
the attention of the Architect before proceeding with any work involved. In case of conflict, follow the
most stringent requirement as directed by the Architect without additional cost to the owner. Any work
done by the contractor after discovery of such discrepancy shall be done at the contractor's risk.

The structural drawings shall be used in conjunction with the architectural drawings. Primary
structural elements and overall structural layout are indicated within the structural plans and details.
Some secondary elements, architectural layouts, alcoves, elevations, slopes, depressions, curbs,
mechanical equipment and electrical equipment, are not indicated within the structural drawings.
Detailing and shop drawing production for structural elements will require information (including
dimensions) contained in the architectural, structural and/or other consultants' drawings.
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6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

Shoring and Bracing Requirements:

A. Floor and Roof Structures -- The General Contractor is responsible for the method and sequence
of all structural erection. He shall provide temporary shoring and bracing as his method of
erection requires to provide adequate vertical and lateral support. Shoring and bracing shall
remain in place as the chosen method requires until all permanent members are in place and all
final connections are completed, including all roof and floor attachments. The building shall not
be considered stable until all connections are complete.

B. Foundation walls must be braced until the complete floor or roof systems is completed. Do not
backfill until floor or roof systems are in place.

C. Walls above grade shall be braced until the structural system is complete. Walls shall not be
considered to be self-supporting.

All expansion joints (E.J.) shown in the structural drawings shall be considered seismic separation
joints, unless noted otherwise.

Submittals: A copy of all shop drawings that have been submitted for review must be kept at the
construction site for reference. These drawings must bear the appropriate review stamps. The shop
drawing review shall not relieve the contractor of the responsibility of completing the project according
to the contract documents. The general contractor shall review and mark all shop drawings prior to
submitting them to the Architect for his review. Shop Drawings made from reproductions of (these)
contract drawings will be rejected.

Project Coordination: It shall be the responsibility of the general contractor to coordinate with all
trades any and all items that are to be integrated into the structural system. Openings or penetrations
through, or attachments to the structural system that are not indicated on these drawings shall be the
responsibility of the general contractor and shall be coordinated with the Architect/Engineers. The
order of construction is the responsibility of the general contractor. It is the contractor's obligation to
provide all items necessary for his chosen procedure.

Contractor shall field verify all dimensions, and conditions. If the contract drawings do not represent
actual conditions, contractor shall notify architect/engineer prior to fabrication or construction within
that area.

Notice of Copyright: The structural drawings, plans, schedules, notes and details are hereby
copyrighted by Reaveley Engineers and Associates, Inc., All Rights reserved. Submission or
distribution of documents to meet official regulatory requirements or for similar purposes in connection
with the project is not to be construed as publication in derogation of Reaveley Engineers and
Associates, Inc.'s reserved rights. The documents defining the structure are instruments of service
prepared by Reaveley Engineers and Associates, Inc. for one use only. Furthermore, these
documents shall not be reproduced, or copied, in whole or in part by the contractor or his
subcontractors for preparation of shop drawings or other submittals.

Quality Assurance

71.

72.

Quality Assurance Agency Requirements:

A. The Owner shall engage a qualified Quality Assurance Agency (QAA) to provide all special
inspection and quality assurance testing for the project. The QAA shall provide all information
necessary for the building official to determine that the agency meets the applicable requirements
1. The QAA shall be objective, competent and independent from the contractor responsible for

the work being inspected. The agency shall also disclose possible conflicts of interest to
confirm objectivity.

. The QAA shall have adequate equipment to perform required tests.

. The QAA shall employ experienced personnel educated in conducting, supervising and
evaluating tests and/or inspections. Experience or training shall be considered relevant when
the documented experience or training is related in complexity to the same type of special
inspection activities for projects of similar complexity and material qualities.

4. Prior to the start of construction, the QAA shall submit to the building official, the owner

architect and engineer copies of the following:

a. Current calibration records for all equipment to be used for the work being inspected and/or
tested.

b. Current certification and training records for each individual performing the inspections
and/or testing.

c. Sample inspection and testing reports and the distribution list for the records.

d. Proposed inspection procedures and frequency for each inspection required by the work.

e. Proposed testing methods and frequency of testing required by the work.

5. The QAA shall send copies of all inspection and testing reports to the building official, owner,
architect, engineer and contractor. Reports shall indicate that the work inspected was or was
not completed in conformance to the approved construction documents. Discrepancies shall
be brought to the immediate attention of the contractor for correction. If they are not corrected,
the discrepancies shall be brought to the attention of the building official, architect and
engineer.

6. The QAA shall submit a final report documenting required special inspections and correction
of any discrepancies noted in the inspections. The final report shall be distributed to the
building official, owner, architect and engineer in a timely manner prior to the completion of
the project.

w N

Contractor Responsibilities:

A. Each contractor responsible for the construction of a system or component requiring special
inspections or testing shall submit a written statement of responsibility to the building official,
owner, architect and engineer prior to the commencement of the work. The contractor's
statement of responsibility shall contain the following:

1. Acknowledgement of awareness of the special requirements defined in the statement of
special inspections.
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2.

3.

4.

Acknowledgement that control will be exercised in order to obtain conformance to the
approved construction documents.

Contractor’s internal quality control procedures, methods and measures to be used in order to
obtain conformance to the approved construction documents. Include copies of quality control
reports, frequency of reporting and distribution of reports.

Identification and qualifications of the person(s) responsible for quality control and their
position(s) within the organization.

B. Notification of Engineer: The contractor shall notify the engineer twenty-four hours prior to the
items listed in the Structural Observations by the Engineer of Record section.

C. Notification of QAA: The contractor shall notify the QAA in a timely manner so that inspection
and testing may be performed as outlined in the statement of special inspections.

7.3. Structu

ral Observations by the Engineer of Record.

A. The Engineer of Record will perform structural observations at critical phases of the project as
listed below. Observations will be made on a periodic basis throughout the construction of the
structural system. During this time frame, site visits will be made approximately every two weeks.
Copies of the engineer’s report will be distributed to the architect, contractor, owner, and building
official.

1.

Placing concrete in any footing, mat footing, deep foundation, grade beam, or pier

2. Closing any wall forms

~NOoO O~ W

B. Ob

. Placing concrete in any column, beam or suspended slab
. Grouting any masonry

. Completing the structural steel framing

. Completing the welding of major sections of steel decking

Completing the nailing of any plywood wall or deck

servation visits to the site by the Engineer's field representatives shall not be construed as

inspection or approval of construction.
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8. Statement of Special Inspections

8.1. The following materials, systems and components require special inspection or testing per Chapter
17 of the International Building Code (IBC).

8.2. For items requiring continuous inspection, a special inspector must be present onsite during the
performance of that task. In most cases, periodic inspections/tests shall be performed prior to
commencing the task, intermittently during the task, and at the completion of the task.

Structural Steel per IBC Section 1705.2.1, 1705.11.1 & 1705.12.2
Iltem Frequency Detailed Instructions

Prior to Welding (Table N5.4-1, AISC 360-10):

Verify welding procedures (WPS) and | Continuous
consumable certificates

Material identification Periodic Verify type and grade of material.

Welder identification Periodic A system shall be maintained by which a welder
who has welded a joint or member can be
identified.

Fit-up groove welds Periodic Verify joint preparation, dimensions, cleanliness,
tacking, and backing.

Access holes Periodic Verify configuration and finish.

Fit-up of fillet welds Periodic Verify alignment, gaps at root, cleanliness of steel

surfaces, and tack weld quality and location.

During Welding (Table N5.4-2, AISC 360-10):

Use of qualified welders Periodic Verify that welders are appropriately qualified.

Control and handling of welding Periodic Verify packaging and exposure control.

consumables

Cracked tack welds Periodic Verify that welding does not occur over cracked
tack welds.

Environmental conditions Periodic Verify win speed is within limits as well as
precipitation and temperature.

WPS followed Periodic Verify items such as settings on welding

equipment, travel speed, welding materials,
shielding gas type/flow rate, preheat applied,
interpass temperature maintained, and proper
position.

Welding techniques Periodic Verify interpass and final cleaning, each pass is
within profile limitations, and quality of each pass.

After Welding (Table N5.4-3, AISC 360-10):
Welds cleaned Periodic Verify that welds have been propyl cleaned.

Size, length, and location of welds Continuous

Welds meet visual acceptance criteria | Continuous

Arc strikes Continuous
k-area Continuous
Backing & weld tabs removed Continuous
Repair activities Continuous

Document acceptance or rejection of | Continuous
welded joint/member

Nondestructive Testing (Section N5.5, AISC 360-10):
CJP welds (Risk Cat. Il) Periodic Ultrasonic testing shall be performed on 10% of
CJP groove welds in butt, T- and corner joints
subject to transversely applied tension loading in
materials 5/16-inch thick or greater. Testing rate
must be increased if > 5% of welds tested have
unacceptable defects.

Access holes (flange > 2") Continuous

Welded joints subject to fatigue Continuous

After Bolting (Table N5.6-3, AISC 360-10):

Document acceptance or rejection of | Continuous
bolted connections

Other Steel Inspections (Section N5.7, AISC 360-10: Table J8-1, J10-1, AISC 341-10):

Structural steel details Periodic All fabricated steel or steel frames shall be
inspected to verify compliance with the details
shown in the construction documents, such as
braces, stiffeners, member locations, and proper
application of joint details at each connection.




Iltem

Frequency

Detailed Instructions

Anchor rods and other embedments
supporting structural steel

Periodic

Shall be on the premises during the placement of
anchor rods and other embedments supporting
structural steel for compliance with construction
documents. Verify the diameter, grade, type, and
length of the anchor rod or embedded item, and
the extent or depth of embedment prior to
placement of concrete.

Protected zones

Periodic

Verify that no holes or unapproved attachments
are made within the protected zone (see Table J8-
10f AISC 341-10).

Steel Elements of Composite Construction (Table N6.1,

AISC 360-10; Tables J9-1 thru J9-3, AISC 341-11):

Placement and installation of steel Continuous

deck

Placement and installation of steel Continuous

headed stud anchors

Document acceptance or rejection of | Continuous

steel elements

Reinforcing steel Periodic Verify appropriate reinforcement size, spacing, and
orientation; that it has not been re-bent in field; that
it is correctly tied and supported; and that required
steel clearances have been provided.

Composite member size Periodic Verify that composite member is the required size.

Steel Construction Other Than Structural Steel per IBC Section 1705.2.2

Iltem

Frequency

Detailed Instructions

Steel Roof and Floor Decks (IBC Table 1705.2.2):

Material verification of cold-formed Periodic Confirm that identification markings are provided to

steel deck conform to ASTM standards specified on
construction documents.

Floor and roof deck welds Periodic Visual inspection is required to confirm that weld

meets acceptance criteria of AWS D1.3. Welder
qualifications should also be verified.
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Concrete Construction per IBC Sections 1705.3 &1705.12.1

Item

Frequency

Detailed Instructions

Reinforcing steel

Periodic

Verify prior to placing concrete that reinforcing
is of specified type, grade and size; that it is
free of oil, dirt and rust; that it is located and
spaced properly; that hooks, bends, ties,
stirrups and supplemental reinforcement are
placed correctly; that lap lengths, stagger and
offsets are provided; and that all mechanical
connections are installed per the
manufacturer’s instructions and/or evaluation
report.

Welding of reinforcing steel

Periodic

Verify weldability of reinforcing steel other than
A706. Continuous inspection is required for
welding of reinforcing steel used in
intermediate or special concrete moment
frames, boundary elements of special structural
walls or shear reinforcement.

Cast-in bolts & embeds

Continuous

Post-installed anchors or dowels

All post-installed anchors/dowels shall be
specially inspected as required by the
approved ICC-ES report.

Use of required mix design

Concrete sampling for strength
tests, slump, air content, and
temperature

Concrete & shotcrete placement

Periodic

Continuous

Continuous

Verify that all mixes used comply with the
approved construction documents; ACI 318:
Ch. 4, 5.2-5.4; and

IBC 1904.3, 1913.2, 1913.3.

Samples for strength tests shall be taken in
accordance with ASTM C172, cured per ASTM
C31 and tested in accordance with ASTM C39.
Acceptance criteria for strength tests shall be
per ACI 318 Section 5.6.3.3. For each mix
placed, samples shall be taken not less than
once a day, nor less than once for each 150
yd? of concrete, nor less than once for each
5000 ft2 of surface area for slabs or walls. At
the time fresh concrete is is sampled to
fabricate specimens for strength tests, perform
slump and air content tests and determine the
temperature of the concrete.

Curing temperature and techniques

Periodic

Verify that the ambient temperature for
concrete is kept at > 50°F for at least 7 days
after placement. High-early-strength concrete
shall be kept at > 50°F for at least 3 days.
Accelerated curing methods may be used (see
ACI 318: 5.11.3). The ambient temperature for
shotcrete shall be > 40°F for the same period
of time as noted for concrete. Shotcrete shall
be kept continuously moist for at least 24 hours
after shotcreting. All concrete materials,
reinforcement, forms, fillers, and ground shall
be free from frost. In hot weather conditions
ensure that appropriate measures are taken to
avoid plastic shrinkage cracking and that the
specified water/cement ratio is not exceeded.

In-situ strength verification

Periodic

Verify that adequate strength has been
achieved prior to the removal of shores and
forms or the stressing of post-tensioned
tendons.

Formwork

Periodic

Verify that the forms are placed plumb and
conform to the shapes, lines, and dimensions
of the members as required by the approved
construction documents.

Reinforcement in special structural
walls and all components of special
structural walls including coupling
beams and wall piers

Periodic

Verify that ASTM A 615 reinforcing steel used
in these areas complies with ACI 318: 21.1.5.2
by means of certified mill test reports. If this
reinforcing steel is to be welded chemical tests
shall be performed in accordance with ACI 318:
3.5.2.

Soils per IBC Section 1705.6

Iltem

Frequency

Detailed Instructions

Verify subgrade is adequate to
achieve design bearing capacity

Periodic

Prior to placement of concrete.

Verify excavations extend to proper
depth and material

Periodic

Prior to placement of compacted fill or concrete.

Verify that subgrade has been
appropriately prepared prior to
placing compacted fill

Periodic

Prior to placement of compacted fill.

Perform classification and testing of
compacted fill materials

Periodic

All materials shall be checked at each lift for proper
classifications and gradations not less than once
for each 10,000ft? of surface area.
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Iltem

Frequency

Detailed Instructions

Verify proper materials, densities and
lift thicknesses during placement and
compaction.

Continuous
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General Criteria

D. RAM Manager 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Min Parcel 4 - v55
Building Code: IBC
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BUILDING CODE FOR LIVE LOAD REDUCTION: IBC
Live Load Reduction Method: General

ROOF LOADS:

Consider Snow Loads, Ignore Roof Live Loads

DETERMINING NUMBER OF STORIES FOR LIVE LOAD REDUCTION:

Include Roof Levels: No

Include Unreducible Levels: Yes

Include Storage Levels: Yes

SELF-WEIGHT:

Automatically calculate and include Self-Weight for Member Dead Loads:
Beams: Yes
Columns: Yes
Walls: Yes
Slabs / Decks: Yes

Automatically calculate and include Self-Weight for Story Masses:

Beams: Yes
Columns: Yes

Include half mass of columns above and below
Walls: Yes

Include half mass of walls above and below

Slabs / Decks: Yes
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Consulting Structural Engineers

GL-10f 16

SURFACE LOADS
2017.080 Powder Mountain Parcel 4

ROOF AND FLOOR LOADING

NUMBER 01 02 07 14

TERRACE OVER
LABEL TYPFLOOR  EVENT SPACE TYP ROOF

MECH

DEAD LOADS
METAL DECK 2.7 2.7 2.7 2.9 0 2.7 0 0 0 0
CONCRETE TOPPING 56.3 56.3 56.3 0 100 56.3 0 0 0 0
PURLINS 3 3 3 3 3 3 3 3 3 3 0 0 0 0
GIRDERS 2 2 2 2 2 2 2 2 2 2 0 0 0 0
COLUMNS 4 4 4 4 4 4 4 4 4 4 0 0 0 0
MOMENT FRAMES 0 0 0 0 0 0 0 0 5 0 0 0 0 0
DEFL CONC WEIGHT 5 5 5 5 5 5 5 5 5 5 0 0 0 0
HOUSEKEEPING PADS 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FIREPROOFING 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ROOFING 0 0 0 0 3 55.3 5.25 3 3 0 0 0 0 0
FLOORING 3 3 3 3 0 0 0 0 0 3 0 0 0 0
CEILING BELOW 4 4 4 4 4 0 4 0 4 4 0 0 0 0
ows) 0 0 0 0 0 0 3.6 0 0 0 0 0 0 0
MECHANICAL 3 3 3 3 27 3 0 3 27 0 0 0 0
SPRINKLERS 2 2 2 2 2 2 0 2 2 0 0 0 0
LANDSCAPE 0 0 0 0 0 0 0 0 0 0 0 0 0
MISCELLANEOUS 3 3 3 3.2 3.2 2.7 3.2 3.2 4 0 0 0 0
TOTAL DL 88.0 88.0 88.0 160.5 37.4 113.0 0.0 0.0 0.0 0.0
SUPERIMPOSED (RSS) 20.0 20.0 92.5 25.5 45.0 0.0 0.0 0.0 0.0
CONST (RSS) 5.0 5.0 5.0 5.0 5.0 0.0 0.0 0.0 0.0
LIVE LOAD 100 100 100 20 20 0 0
REDUCIBLE REDUCIBLE| UNREDUCIBLE REDUCIBLE ROOF ROOF REDUCIBLE REDUCIBLE REDUCIBLE
PARTITION LOADS [ [ 0 0 0 0 0
CONST LIVE (RSS) 20 20 20 20 20 0 0
SEISMIC MASS
METAL DECK 2.7 2.7 2.7 2.9 0 2.7 2.7 0 0 [} [}
CONCRETE TOPPING 56.3 56.3 56.3 0 0 0 56.3 0 0 0 0
JOISTS 3 3 3 3 3 3 3 0 0 0 0
GIRDERS 2 2 2 2 2 2 2 2 2 2 0 0 0 0
COLUMNS 4 4 4 4 4 4 4 4 4 4 0 0 0 0
MOMENT FRAMES 0 0 0 0 0 0 0 0 5 0 0 0 0 0
DEFL CONC WEIGHT 5 5 5 5 5 5 5 5 5 5 0 0 0 0
HOUSEKEEPING PADS 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FIREPROOFING 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ROOFING 0 0 0 0 553 553 5.25 55.3 55.3 0 0 0 0 0
FLOORING 3 3 3 3 0 0 0 0 0 3 0 0 0 0
CEILING 4 4 4 4 4 0 4 0 4 4 0 0 0 0
SOFFIT 0 0 0 0 0 0 36 0 0 0 0 0 0 0
MECHANICAL 3 3 3 27 3 27 3 0 3 7 0 0 0 0
SPRINKLERS 2 2 2 2 2 2 2 0 2 2 0 0 0 0
LANDSCAPE 0 0 0 0 0 0 0 0 0 0 0 0 0
MISCELLANEOUS 3 3 3 3.2 3.2 2.7 3.2 3.2 4 0 0 0 0
LIVE 0 0 0 0 0 0 0 0 0 1] 1] 1] 1]
PARTITIONS 0 0 0 0 0 0 0 0 0 0 0 0 0
SNOW 0 0 0 53.4 53.4 53.4 64.1 53.4 0 0 0 0 0
[ToTAL sEIsm mAss [ 88] 88] 88] 213.8] 90.8] 113.0] 0.0] 0.0] 0.0] 0]
[sEISMIC MASS (RsS) [ 20] 20] 20] 145.8] 78.9] 45.0] 0.0 0.0 0.0 0|
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LINE LOAD SUMMARY

2017.080 Powder Mountain Parcel 4

CLADDING LOADS

CURRENT CLADDING SCHEME

DESIGN WEIGHTS

CLADDING
WINDOWS

20 psf
15 psf

GRAVITY
MAX OF 1 FLOOR ANY CLADDING OR 2 STORIES OF CURTAIN WALL
LATERAL
ONE FLOOR OF TRIBUTARY HEIGHT
TRIB
CLADDING CURTAINWALL BRICK WINDOWS
HEIGHT
20 psf 15 psf 55 psf 15 psf
1ft 0.020 kIf 0.015 kiIf 0.055 kiIf 0.015 kiIf
2 ft 0.040 kIf 0.030 kiIf 0.110 kiIf 0.030 kiIf
3ft 0.060 kIf 0.045 kiIf 0.165 kiIf 0.045 kiIf
4 ft 0.080 klf 0.060 kIf 0.220 kIf 0.060 kIf
5 ft 0.100 kIf 0.075 kiIf 0.275 kiIf 0.075 kiIf
6 ft 0.120 kIf 0.090 kIf 0.330 kIf 0.090 kIf
7 ft 0.140 kIf 0.105 kiIf 0.385 kif 0.105 kiIf
8 ft 0.160 kIf 0.120 kiIf 0.440 kiIf 0.120 kif
9 ft 0.180 kIf 0.135 kiIf 0.495 kiIf 0.135 kiIf
10 ft 0.200 kIf 0.150 kiIf 0.550 kiIf 0.150 kiIf
11 ft 0.220 kIf 0.165 kiIf 0.605 kiIf 0.165 kiIf
12 ft 0.240 kIf 0.180 kif 0.660 kiIf 0.180 kiIf
13 ft 0.260 kIf 0.195 kiIf 0.715 kiIf 0.195 kiIf
14 ft 0.280 kIf 0.210 kiIf 0.770 kiIf 0.210 kiIf
15 ft 0.300 kIf 0.225 kiIf 0.825 kif 0.225 kiIf
16 ft 0.320 kIf 0.240 kiIf 0.880 kif 0.240 kiIf
17 ft 0.340 kIf 0.255 kiIf 0.935 kif 0.255 kiIf
18 ft 0.360 kIf 0.270 kIf 0.990 kIf 0.270 kIf
19 ft 0.380 kiIf 0.285 kif 1.045 kif 0.285 kiIf
20 ft 0.400 kIf 0.300 kiIf 1.100 kiIf 0.300 kiIf
21 ft 0.420 kIf 0.315 kif 1.155 kif 0.315 kiIf
22 ft 0.440 kIf 0.330 kiIf 1.210 kif 0.330 kiIf
23 ft 0.460 kIf 0.345 kiIf 1.265 kif 0.345 kiIf
24 ft 0.480 kIf 0.360 kiIf 1.320 kif 0.360 kiIf
25 ft 0.500 kIf 0.375 kiIf 1.375 kif 0.375 kiIf
26 ft 0.520 kIf 0.390 kiIf 1.430 kif 0.390 kiIf
27 ft 0.540 kIf 0.405 kiIf 1.485 kif 0.405 kIf
28 ft 0.560 kIf 0.420 kIf 1.540 kiIf 0.420 kIf
29 ft 0.580 kIf 0.435 kiIf 1.595 kif 0.435 kiIf
30 ft 0.600 kIf 0.450 kIf 1.650 kiIf 0.450 kIf
31 ft 0.620 kIf 0.465 kiIf 1.705 kif 0.465 kiIf
32 ft 0.640 kIf 0.480 kIf 1.760 kIf 0.480 kIf
LINE LOADS

Cheek walls @ south terrace stairs
1.125 kIf

terrace_stair_cheek
blw_sm_barn_west

1.5 kif

GL-2of 16
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SNOW DRIFT SUMMARY

2017.080 Powder Mountain Parcel 4

L1

L2

Roof Step Conditions

Mark a (fi) h (f) c () Drift (psf) Drift (psf)  Length (ff) Note
SD-1 136 42.3 27 409 206 27 Pool terrace drift at big barn
SD-2 136 42.3 27 445 243 27 Pool terrace drift at big barn; Unheated
SD-1 136 20.5 27 409 206 27 Pool terrace drift at upper terrace
SD-2 136 20.5 27 445 243 27 Pool terrace drift at upper terrace; Unheated
SD-3 48 25.8 9 366 302 8.6 Top of north stair; Unheated
SD-4 27 14.8 6 333 288 6 North of little barn; Unheated
SD-5 60 14.8 8 344 284 8
SD-6 27 24.7 13 296 199 13
SD-7 136 21.8 11.75 409 320 11.8
SD-8 48 21.8 42 329 184 19.4 South of big barn
SD-9 99 8.0 22.3 240 184 14.9 South terrace stair
Parapet
Mark h (f) L(f) Drift (psf)  Length (ffj Note
SD-9 8.0 22 240 13.9 South terrace stair-alternate
Projection
Mark L1 (f) h (f) b (f) L2 (f)  Drift (psf) Length (ff) Note

G:\Projects\2017\2017-080 Powder Mountain Parcel 4\02 - Calculations\02 - Gravity Loads\Snow Load Summary - Powder Mountain P4 - v3.xlsx
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Calculation Sheet #

SNOW LOADING

ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4

Location SD-1

General Input Information

Engineer CAB
Date 2017-06-17

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: All Other Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section
Ground Snow Load (py)

Exposure Factor (C,)
Thermal Factor (C;)
Importance Factor (I )
Flat Roof Snow Load (p;)
Snow Density (y)

Leeward Drifting
Step Height (h,)
Flat Roof Snow Depth (hy)
Roof Length (1,)
Drift Height (hy)
Drift Load (pg)
Drift Length (w)

14
263 psf
1.00
1.00
1.00
184 psf
30.0 pcf

36.2 ft
6.1 ft
136 ft
7.5ft

225 psf
29.9 ft

Snow Load Study < 136ft —
Table 7-2

Table 7-3

Table 1.5-2 42 .3 ft
Equation 7.3-1

Equation 7-4

L

27ft ———

Leeward Drifting Controls Design

Windward Drifting
Step Height (hc)
Flat Roof Snow Depth (hb)
Roof Length (lu)
Drift Height (hd)
Drift Load (pd)
Drift Length (w)

36.2 ft
6.1 ft
27 ft
2.8ft

84 psf

11.2 ft

(c) Copyright Reaveley Engineers Associates, Inc.

Author: J. Ambrose
Software Version: 1.10

409 psf Wind Direction
\
\\
225 psf 7.5t
| | T~~~ 206 psf
184 psf  6.11t D
3 A 27.0ft
@ psf Wind Direction
\\
84 psf  2.81t ~——
| [T~~~ 184 psf
184 psf 6.1ft
) b 0D 112t ———
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B REAVELEY
ENGINEERS + ASSOCIATES SNOW LOADING

Consulting Structural Engineers
ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4 Engineer CAB
Location SD-2 Date 2017-06-17

General Input Information

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: Unheated and Open-Air Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study <— 136ft —-

Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.20 Table 7-3

Importance Factor (lg) 1.00 Table 1.5-2 42 .3 ft
Flat Roof Snow Load (p;) 221 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 2 27 ft ——

Leeward Drifting
Step Height (h,)  34.9 ft

Flat Roof Snow Depth (h,) 7.4 ft 445 psf Wind Direction
Roof Length (I,) 136 ft \\
Drift Height (hy) 7.5t 225 psf 751t T~
Drift Load (py) 225 psf ~_ 243 psf
Drift Length (w)  29.9 ft 221 psf  7.4ft Ll

f f 270

Leeward Drifting Controls Design

Windward Drifting

Step Height (hc) 34.9 ft <
Flat Roof Snow Depth (hb) 7.4 ft 305 psf Wind Direction
Roof Length (lu) 27 ft f b T—
Drift Height (hd) 2.8 ft 84psf 28ft T~ —
Drift Load (pd) 84 psf J, ‘|, \\ 221 psf
Drift Length (w) 11.2 ft 221 psf  7.41t

) b 0D 112t ———

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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B REAVELEY
ENGINEERS + ASSOCIATES SNOW LOADING

Consulting Structural Engineers
ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4 Engineer CAB
Location SD-3 Date 2017-06-17

General Input Information

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: Unheated and Open-Air Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study <— 48ft —

Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.20 Table 7-3

Importance Factor (lg) 1.00 Table 1.5-2 25.8 ft
Flat Roof Snow Load (p;) 221 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 l 2 9ft ——>
Leeward Drifting
Step Height (h,) 18.4 ft
Flat Roof Snow Depth (h,) 7.4 ft 366 psf Wind Direction
Roof Length (I,) 48 ft \\
Drift Height (hy) 4.9 ft 146 psf 491t T~
Drift Load (pg) 146 psf l ‘|, \\ 299 psf
Drift Length (w)  19.4 ft 221 psf  7.4ft Ll

1 f 5.0T

Leeward Drifting Controls Design

Windward Drifting 20 ft Length Governs lu (Figure 7-9)

Step Height (hc) 18.4 ft <
Flat Roof Snow Depth (hb) 7.4 ft 294 psf Wind Direction
Roof Length (lu) 20 ft f b T—
Drift Height (hd) 2.4 ft 73psf 241t T~ —
Drift Load (pd) 73 psf J, ‘|, \\ 226 psf
Drift Length (w) 9.7 ft 221 psf  7.41t

) b 0D 20t ——

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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ENGINEERS + ASSOCIATES SNOW LOADING

Consulting Structural Engineers
ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4 Engineer CAB
Location SD-4 Date 2017-06-17

General Input Information

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: Unheated and Open-Air Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study <— 27t —

Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.20 Table 7-3

Importance Factor (lg) 1.00 Table 1.5-2 14.8 ft
Flat Roof Snow Load (p;) 221 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 l 2 6ft ——>
Leeward Drifting
Step Height (hy) 7.4 ft
Flat Roof Snow Depth (h,) 7.4 ft 333 psf Wind Direction
Roof Length (I,) 27 ft \\
Drift Height (hy) 3.7 ft 112psf 37t T~
Drift Load (pg) 112 psf l ‘|, \\ 288 psf
Drift Length (w) ~ 15.0 ft 221 psf  7.4ft Ll

1 f 60T

Leeward Drifting Controls Design

Windward Drifting 20 ft Length Governs lu (Figure 7-9)

Step Height (hc) 7.4 ft <
Flat Roof Snow Depth (hb) 7.4 ft 294 psf Wind Direction
Roof Length (lu) 20 ft f b T—
Drift Height (hd) 2.4 ft 73psf 241t T~ —
Drift Load (pd) 73 psf J, ‘|, \\ 249 psf
Drift Length (w) 9.7 ft 221 psf  7.41t

) b o e0—— 60t ———

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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SNOW LOADING

ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4

Location SD-5

General Input Information

Engineer CAB

Date 2017-06-17

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: All Other Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study < 60ft —>
Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.00 Table 7-3
Importance Factor (lg) 1.00 Table 1.5-2 14.8 ft
Flat Roof Snow Load (p;) 184 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 1+— 8ft ——>
Leeward Drifting
Step Height (h) 8.7 ft
Flat Roof Snow Depth (h,) 6.1 ft 344 psf Wind Direction

Roof Length (I,) 60 ft \\

Drift Height (hy) 5.3t 160 psf 5.3 ft T~
Drift Load (pg) 160 psf l l \\ 284 psf
Drift Length (w)  21.4 ft 184 psf  6.1ft Ll
f f 8.0
Leeward Drifting Controls Design
Windward Drifting 20 ft Length Governs lu (Figure 7-9)
Step Height (hc) 8.7 ft
Flat Roof Snow Depth (hb) 6.1 ft 257 psf Wind Direction

Roof Length (lu) 20 ft f b T—

Drift Height (hd) 2.4 ft 73psf 241t T~ —

Drift Load (pd) 73 psf | | [~~~ 197 psf
Drift Length (w) 9.7 ft 184 psf 6.1ft
) b o e0———— 80t ———

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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SNOW LOADING

ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4

Location SD-6

General Input Information

Engineer CAB

Date 2017-06-17

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: All Other Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study <— 27t —
Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.00 Table 7-3
Importance Factor (I ) 1.00 Table 1.5-2 24.7 ft
Flat Roof Snow Load (p;) 184 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 l 1+— 13ft —————
Leeward Drifting
Step Height (h,)  18.6 ft
Flat Roof Snow Depth (h,) 6.1 ft 296 psf Wind Direction

Roof Length (I,) 27 ft \\

Drift Height (hy) 3.7 ft 112psf 37t T~
Drift Load (pg) 112 psf l ‘|, \\ 199 psf
Drift Length (w) ~ 15.0 ft 184 psf  6.1ft Ll
13.0ft
Leeward Drifting Controls TDesign T
Windward Drifting 20 ft Length Governs lu (Figure 7-9)
Step Height (hc) 18.6 ft
Flat Roof Snow Depth (hb) 6.1 ft 257 psf Wind Direction

Roof Length (lu) 20 ft f b T—

Drift Height (hd) 2.4 ft 73psf 241t T~ —

Drift Load (pd) 73 psf J, ‘|, \\ 184 psf
Drift Length (w) 9.7 ft 184 psf 6.1ft
) b e 97t ——

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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SNOW LOADING

ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4

Location SD-7

General Input Information

Engineer CAB

Date 2017-06-17

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: All Other Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study <— 136ft —-
Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.00 Table 7-3
Importance Factor (lg) 1.00 Table 1.5-2 21.8ft
Flat Roof Snow Load (p;) 184 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 l 1+— 122ft ——
Leeward Drifting
Step Height (h,)  15.7 ft
Flat Roof Snow Depth (h,) 6.1 ft 409 psf Wind Direction

Roof Length (1)) 136 ft \\

Drift Height (hy) 7.5 ft 205 psf 7.5t T~
Drift Load (pg) 225 psf l ‘|, \\ 320 psf
Drift Length (w)  29.9 ft 184 psf  6.1ft Ll
11.8 1t
Leeward Drifting Controls TDesign T
Windward Drifting 20 ft Length Governs lu (Figure 7-9)
Step Height (hc)  15.7 ft
Flat Roof Snow Depth (hb) 6.1 ft 257 psf Wind Direction

Roof Length (lu) 20 ft f b T—

Drift Height (hd) 2.4 ft 73psf 241t T~ —

Drift Load (pd) 73 psf J, ‘|, \\ 184 psf
Drift Length (w) 9.7 ft 184 psf 6.1ft
) b e 97t ——

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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SNOW LOADING

ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4

Location SD-8

General Input Information

Engineer CAB

Date 2017-06-17

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: All Other Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section
Ground Snow Load (py)

Exposure Factor (C,)
Thermal Factor (C;)
Importance Factor (I )
Flat Roof Snow Load (p;)
Snow Density (y)

Leeward Drifting
Step Height (h,)
Flat Roof Snow Depth (hy)
Roof Length (1,)
Drift Height (hy)
Drift Load (pg)
Drift Length (w)

14

263 psf
1.00
1.00
1.00

184 psf

30.0 pcf

15.7 ft
6.1 ft
48 ft
4.9 ft

146 psf
194 ft

Snhow Load Study < 48ft —
Table 7-2

Leeward Drifting Controls Design

Windward Drifting
Step Height (hc)
Flat Roof Snow Depth (hb)
Roof Length (lu)
Drift Height (hd)
Drift Load (pd)
Drift Length (w)

15.7 ft
6.1 ft
42 ft
3.4ft

103 psf
13.7 ft

(c) Copyright Reaveley Engineers Associates, Inc.

Author: J. Ambrose
Software Version: 1.10

Table 7-3
Table 1.5-2 21.8ft
Equation 7.3-1
Equation 7-4 ——  42ft ——
329 psf Wind Direction
\
\\
146 psf 4.9t
| | ~~__ 184 psf
184 psf  6.1ft D
3 A 19.4 t
{87 psf Wind Direction
\\
103 psf 3.4t ~—
[~~~ 184 psf
184 psf 6.1ft
) b 00— BTt —
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SNOW LOADING

ASCE 7-10 Chapter 7

Project Name 2017.080 Powder Mountain Parcel 4

Location SD-9

General Input Information

Engineer CAB

Date 2017-06-17

Structure Importance Type: Il - All Other Structures - Table 1.5-1
Roof Exposure: Partially Exposed --- Table 7-2
Terrain Category: Terrain Category C --- Section 26.7
Structure Thermal Properties: All Other Structures --- Table 7-3
Load Type: Utah Snow Load Study

General Output Information

Building Section 14
Ground Snow Load (py) 263 psf Snow Load Study <— 99ft —>
Exposure Factor (C,) 1.00 Table 7-2
Thermal Factor (C;) 1.00 Table 7-3
Importance Factor (lg) 1.00 Table 1.5-2 8.0 ft
Flat Roof Snow Load (p;) 184 psf Equation 7.3-1
Snow Density (y) 30.0 pcf Equation 7-4 l —  22ft —
Leeward Drifting
Step Height (h)) 1.9 ft
Flat Roof Snow Depth (h,) 6.1 ft 240 psf Wind Direction
Roof Length (I,) 99 ft \\
Drift Height (hy) 1.9 ft 56psf 1.9 ft T~
Drift Load (py) 56 psf l ‘|, \\ 184 psf
Drift Length (w) ~ 14.9 ft 184 psf  6.1ft Ll
f f 1491t
Windward Drifting
Step Height (hc) 1.9t
Flat Roof Snow Depth (hb) 6.1 ft 240 psf Wind Direction

Roof Length (lu) 22 ft f b T—

Drift Height (hd) 1.9 ft 56 psf 1.9 ft T~ —

Drift Load (pd) 56 psf J, ‘|, \\ 184 psf
Drift Length (w) 14.1ft 184 psf 6.1ft
A b 0D 141t ——

Windward Drifting Controls Design

(c) Copyright Reaveley Engineers Associates, Inc.
Author: J. Ambrose
Software Version: 1.10
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H
.. R EA‘,E I- EY Project: 2017.080 POWDER MOUNTAIN PARCEL 4
ENGINEERS + ASSOCIATES SNOW LOADS
Consulting Structural Engineers
Date: 2017-06-17 By: CAB

BIG BARN:

ASCE 7-10

INPUT VARIABLES:

Ground snow load: p,:=263 psf

Flat roof snow load: p;:=184 psf

Horizontal distance from eave to ridge: W:=24 ft
Angle of eave from horizontal: 0:=26 deg

Snow density: v :=30.0 pef

SLOPED ROOF SNOW LOAD:

C,:=1.0 <-- From ASCE 7-10 Figure 7-2 p. 37
py:=Cy+py=184 psf <-- ASCE 7-10 Eq. 7.4-1 p. 31

Apply the sloped roof snow load uniformly over the roof in place of the flat roof snow load.

UNBALANCED SNOW LOAD:

;h;! '\S
-— |
0.3p, Y

Unbalanced P: Vv ¥ l A L l -

Other Y ¥ [] ¥ T v .
l,=W=24ft <-- From ASCE 7-10 § 7.6.1 p. 32
Si=— =205

tan (9)
hy= (O.43 . 3\/lu-ft*1 . 4\/pg epsfl 410 — 1.5) -ft=3.5 ft <~ From ASCE 7-10 Figure 7-9 p. 41
ha- 8+h,-\/S

SLwind’ward =0.3- Ps= 55.2 psf SLleeward_up 8= il =174.2 pSf diStleeward = df\/— =13.5 .ft

S

SLleeward_down =Ps= 184.0 psf

Apply the unbalanced snow load per the "Unbalanced Other" figure of ASCE 7-10 Figure 7-5.

SLIDING SNOW LOAD:

Length of sliding snow load perpendicular to building: L:=15 ft <-- From ASCE 7-10 § 7.9 p. 33
0.4-pp-W
SLgiding ::T: 118 psf <-- From ASCE 7-10 § 7.9 p. 33

Apply the uniform sliding snow load (§1) along the length of the eave at a perpendicular distance of 15' from the eave to the
roof below. Superimpose the sliding snow load on the balanced snow load. Do not apply it in conjunction with drift.



NORTH EXTERIOR STAIR:

INPUT VARIABLES:

Stair height: H:=19 ft

Projected stair length: L,,,; =37 ft
Stair width: B:=6.5 ft

Slab weight: DL, :=70 psf

Stringer weight: wpp, gringer = 200 plf
Flat snow load: SLy,, =221 psf
Sliding snow load: SL;4;,, = 118 psf

STRINGER REACTIONS:

Wpr, *=Wpi,_stringer +0.5-B- Dleab =0.428 kl.f
Wy, proj = DLyyo; (Wpr, s Lyproj , H) = 0.481 klf

Wgy, = 0.5+ B+ (SLpa + SLgiging) = 1.101 kIf

PDL_stm'nger = Vaunif (wDL_proj ’ Lproj) - 120% =10.7 kip

PSL_stringer = Vanif (wSL 9Lproj> -120% = 24.4 kip

GL-150f 16
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LITTLE BARN:
ASCE 7-10
INPUT VARIABLES:
Ground snow load: p,:=263 psf
Flat roof snow load: p;:=184 psf
Horizontal distance from eave to ridge: W:=13.5 ft
Angle of eave from horizontal: 0:=30.6 deg
Snow density: v :=30.0 pef

SLOPED ROOF SNOW LOAD:

C,:=1.0 <-- From ASCE 7-10 Figure 7-2 p. 37
py=Cy+py=184 psf <-- ASCE 7-10 Eq. 7.4-1 p. 31

Apply the sloped roof snow load uniformly over the roof in place of the flat roof snow load.

UNBALANCED SNOW LOAD:

;h;! '\S
0.3p, Y

Unbalanced P: Vv ¥ l L L l -

Other Y ¥ [] ¥ T v .
L=W=13.5 ft <-- From ASCE 7-10 § 7.6.1 p. 32
S=—1 __1601

tan (9)
hy= <0.43 . 3\/lu-ft*1 . 4\/pg epsfl+10 — 1.5) Sft=2.7ft <~ From ASCE 7-10 Figure 7-9 p. 41
ha- 8+h,-\/S

SLwiml’ward =03 ps= 55.2 psf SLleeward_up = a7 =614 psf diStleeward = df\/— =9.2 .ft

S

SLleeward_down =Ps= 184.0 psf

Apply the unbalanced snow load per the "Unbalanced Other" figure of ASCE 7-10 Figure 7-5.

SLIDING SNOW LOAD:

Length of sliding snow load perpendicular to building: L:=15 ft <-- From ASCE 7-10 § 7.9 p. 33
0.4-ps-W
SLiding ::T: 66 psf <-- From ASCE 7-10 § 7.9 p. 33

Apply the uniform sliding snow load (S2) along the length of the eave at a perpendicular distance of 15' from the eave to the
roof below. Superimpose the sliding snow load on the balanced snow load. Do not apply it in conjunction with drift.
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DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC
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Steel Code: AISC360-05 LRFD

Surface Loads
Label

04 GYMNASIUM

06 TERRACE OVR MECH
08 UNHEATED TERRACE
10 TYP FLOOR OVER M

Line Loads
Label

L10 15psf15D7.5M

DL
psf
44.0
92.0
63.0
45.0

DL
k/ft
0.225

CDL
psf
5.0
5.0
5.0
5.0

CDL
k/ft
0.000

LL Reduction
psf Type
100.0 Unreducible
100.0 Roof
100.0 Roof
20.0 Reducible

LL Reduction
k/ft Type
0.000 Unreducible

PLL
psf
0.0
0.0
0.0
0.0

PLL
k/ft
0.000

CLL Mass DL
psf psf
20.0 44.0
20.0 146.0
20.0 127.5
20.0 45.0
CLL Mass DL
k/ft k/ft
0.000 0.120
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Floor Map
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Steel Code: AISC360-05 LRFD

Snow Loads
Label

SL-FLAT-UNHEATED
SL-FLAT-UNHEATED
SL-FLAT

SD-2

SD-2

SD-1

Type

Constant
Constant
Constant
Drift
Drift
Drift

Magnitude 1
psf

221.000
221.000
184.000
445.000
445.000
409.000

Magnitude 2
psf

445.000
445.000
409.000

Magnitude 3
psf

243.000
243.000
206.000
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Steel Code: AISC360-05 LRFD

Surface Loads

[

Line Loads

L12

Label

05 TERRACE

Label

terrace_stair_cheek

DL

72.0

CDL
psf
5.0

CDL
k/ft
0.000

LL Reduction
psf Type
100.0 Roof

LL Reduction
k/ft Type
0.000 Reducible

PLL
psf
0.0

PLL
k/ft
0.000

CLL
psf
20.0

CLL
k/ft
0.000

Mass DL
psf
126.0

Mass DL
k/ft
1.125
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Steel Code: AISC360-05 LRFD

Snow Loads
Label

SL-FLAT
SD-9

[T D9

Type

Constant
Drift
Drift

Magnitude 1
psf

184.000
240.000
240.000

Magnitude 2
psf

240.000
240.000

Magnitude 3
psf

184.000
184.000
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Floor Map
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06/26/17 22:18:16
Steel Code: AISC360-05 LRFD

Surface Loads

Line Loads

L2
L5
L7
L?

Point Loads

P1
P2

Label

0T TYP FLOOR

02 EVENT SPACE

03 EXIT & CORRIDOR
05 TERRACE

08 UNHEATED TERRACE
09 CONC ROOF

Label

20psf10D5M
20psf16D8M
15psf28D14M
20pst9DIM

Label

STAIR INT
STAIR EXT

DL

psf
20.0
20.0
20.0
72.0
63.0
72.0

DL
k/ft
0.200
0.320
0.420
0.180

DL

kips
1.300
10.700

CDL
psf
5.0
5.0
5.0
5.0
5.0
5.0

CDL
k/ft
0.000
0.000
0.000
0.000

CDL
kips
1.300
10.700

LL

psf
100.0
100.0
100.0
100.0
100.0
20.0

LL

k/ft
0.000
0.000
0.000
0.000

LL

kips
2.600
24.400

Reduction
Type
Reducible
Unreducible
Reducible
Roof

Roof

Roof

Reduction
Type
Unreducible
Unreducible
Unreducible
Unreducible

Reduction
Type
Unreducible
Unreducible

PLL
psf
0.0
0.0
0.0
0.0
0.0
0.0

PLL
k/ft
0.000
0.000
0.000
0.000

PLL
kips
0.000
0.000

CLL Mass DL
psf psf
20.0 20.0
20.0 20.0
20.0 20.0
20.0 126.0
20.0 127.5
20.0 125.8
CLL Mass DL
k/ft k/ft
0.000 0.100
0.000 0.160
0.000 0.210
0.000 0.180
CLL Mass DL
kips kips
0.520 2.600
1.400 10.700
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.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC
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Steel Code: AISC360-05 LRFD

Snow Loads

Label

SL-FLAT
SL-FLAT
SD-3
SD-8
SD-7
SD-6
SL-FLAT

Type

Constant
Constant
Drift
Drift
Drift
Drift
Constant

Magnitude 1
psf

184.000
184.000
366.000
329.000
409.000
296.000
184.000

Magnitude 2
psf

366.000
329.000
409.000
296.000

Magnitude 3
psf

302.000
184.000
320.000
199.000
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC
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06/26/17 22:18:16
Steel Code: AISC360-05 LRFD

Surface Loads
Label

0T TYP FLOOR
03 EXIT & CORRIDOR
09 CONC ROOF

Line Loads
Label
L2 20psf10D5M
13 20psf1 8DIM
Point Loads
Label

P1 STAIR INT

DL
psf
20.0
20.0
72.0

DL
k/ft
0.200
0.360

DL
kips
1.300

CDL
psf
5.0
5.0
5.0

CDL
k/ft
0.000
0.000

CDL
kips
1.300

LL

psf
100.0
100.0
20.0

LL

k/ft
0.000
0.000

LL
kips
2.600

Reduction
Type
Reducible
Reducible
Roof

Reduction
Type
Unreducible
Unreducible

Reduction

Type
Unreducible

PLL
psf
0.0
0.0
0.0

PLL
k/ft
0.000
0.000

PLL
kips
0.000

CLL
psf
20.0
20.0
20.0

CLL
k/ft
0.000
0.000

CLL
kips
0.520

Mass DL
psf

20.0
20.0
125.8

Mass DL
k/ft
0.100
0.180
Mass DL
kips
2.600
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Floor Map

GF - 17 of 26
Page 2/2

06/26/17 22:18:16
Steel Code: AISC360-05 LRFD

Snow Loads
Label

SL-FLAT
SL-FLAT
SD-5

Type

Constant
Constant
Drift

Magnitude 1
psf

184.000
184.000
344.000

Magnitude 2
psf

344.000

Magnitude 3
psf

284.000
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Building Code: IBC
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Floor Map

GF - 19 of 26
Page 2/2

06/26/17 22:18:16
Steel Code: AISC360-05 LRFD

Surface Loads

Label
[ 07 TYP ROOF
Line Loads
Label
L6 20psfOD8M

L8 15psfOD14M

DL
psf
26.0

DL
k/ft
0.000
0.000

CDL
psf
5.0

CDL
k/ft
0.000
0.000

LL Reduction
psf Type
20.0 Roof

LL Reduction

k/ft Type
0.000 Unreducible
0.000 Unreducible

PLL
psf
0.0

PLL
k/ft
0.000
0.000

CLL
psf
20.0

CLL
k/ft
0.000
0.000

Mass DL
psf
78.9

Mass DL
k/ft
0.160
0.210
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Floor Map

GF - 21 of 26
Page 2/2

06/26/17 22:18:16
Steel Code: AISC360-05 LRFD

Snow Loads
Label

[ SL-FLAT

Type

Constant

Magnitude 1
psf
184.000

Magnitude 2
psf

Magnitude 3
psf
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Reaveley Engineers + Associates
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Steel Code: AISC360-05 LRFD

DataBase: Summitt Powder Mtn Parcel 4 - v55

Building Code: IBC

Floor Type: 6-LITTLE BARN ROOF
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D. RAM Steel 15.04.00.000

.. Reaveley Engineers 4+ Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Floor Map

GF - 25 of 26
Page 2/2

06/26/17 22:18:16
Steel Code: AISC360-05 LRFD

Snow Loads
Label

1 SL-FLAT

Type

Constant

Magnitude 1
psf
184.000

Magnitude 2
psf

Magnitude 3
psf
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M REAVELEY
ENGINEERS + ASSOCIATES
Consulting Structural Engineers

GF - 26 of 26

GRAVITY BASE PLATES

2017.080 Powder Mountain Parcel 4

Base Plate Design Summary
RAM Steel

15.04.00.000

Reaveley Engineers + Associates
DataBase: Summitt Powder Mtn Parcel 4 - v55
Building Code: IBC

Steel Code: AISC 360-05 LRFD
06/26/17 21:52:59

BASE PLATES:

Design Code: AISC 360-05 LRFD
Plate Fy (ksi) .

Minimum Dimension From Face of Column to Edge of Plate (in) .
Minimum Dimension From Side of Column to Edge of Plate (in) .

Increment of Plate Dimensions (in) .
Increment of Plate Thickness (in) .

Minimum Footing Dimension Parallel to Web (ft) .
Minimum Footing Dimension Perpendicular to Web (ft) .

Keep Base Plate Square:.
Column Line

-17.50ft--0.58ft
35-D

1R-B.9

1R-A

2R-B.9

2R-B

2R-A

3.9-B.9

4-D

3R-A

4.3-8

4.5-C

4R-A

5-C

5-8
71.71ft-110.58ft
80.00ft-86.50ft
80.25ft-D
85.53ft-43.17ft
6R-A
90.80ft-64.83ft
X6-G
95.26ft-21.50ft
100.54ft-43.17ft
105.81ft-64.83ft
X5-G
111.09ft-86.50ft
127.96t-129.95ft
136.76ft-104.42ft

36
0.5

0.125
15
15
N
Column Size Fy
(ksi)
HSS10X10X5/16
HSS10X10X3/8
HSS10X10X5/16
HSS10X10X3/8
HSS8X8X1/2
HSS7X7X5/16
HSS10X10X3/8
HSS8X8X5/8
HSS10X10X1/2
HSS10X10X5/16
HSS10X10X5/16
HSS10X10X1/2
HSS10X10X5/16
HSS10X10X1/2
HSS8X8X5/16
HSS5X5X1/4
HSS4X4X1/4
HSS8X8X3/8
HSS10X10X1/2
W10X100
HSS8X8X1/4
HSS5X5X5/16
HSS8X8X3/8
HSS10X10X5/8
HSS7X7X1/4
HSS5X5X1/4
W10X100
HSS5X5X5/16
HSS5X5X5/16

BASE PLATE SCHEDULE

CONCRETE PIER SCHEDULE

N B tp GL Note Support Mark N B tp C Type Remarks Pu Reinf.
(in) (in) (in) kip Mark Depth Width Vertical Ties

exterior pier 16 13 1.25 - T1 118.2 CP-2 24 24 8-#8 #4@8" o.c.

exterior pier 16 13 1.25 - T1 2349 CP-2 24 24 8-#8 #4@8" o.c.
int ftg 16 13 1.25 - T1 309.6 N/A

exterior pier 16 13 1.25 - T1 252.7 CP-2 24 24 8-#8 #4@8" o.c.

int pier 14 11 1.25 - T1 289.64 CP-1 18 18 8-#6 #4@8" o.c.

int pier 13 8 1 - T1 -89.53 CP-1 18 18 8-#6 #4@8" o.c.

exterior pier 16 13 1.25 - T1 241.4 CP-2 24 24 8-#8 #4@8" o.c.

int pier 14 14 1.25 - T1 361.65 CP-1 18 18 8-#6 #4@8" o.c.

int pier 16 13 1.25 - T1 329.3 CP-2 24 24 8-#8 #4@8" o.c.

exterior pier 16 13 1.25 - T1 191.6 CP-2 24 24 8-#8 #4@8" o.c.

int pier 16 13 1.25 - T1 121.3 CP-2 24 24 8-#8 #4@8" o.c.
int ftg 16 13 1.25 - T1 323.2 N/A

exterior pier 16 13 1.25 - T1 198.1 CP-2 24 24 8-#8 #4@8" o.c.
36 16 13 1.125 5-C int ftg 16 13 1.25 - T1 335.2 N/A
1 5-B int ftg SBP-5 14 9 1 - T1 164.8 N/A
36_5R G little barn NW conc wall [sepr s 11 6 0.75 - 1 432 N/A
36 little barn west post steel beam 3.7 N/A
36 Y3-D int ftg 14 11 1.25 - T1 257.24 N/A
36 Y3-C int ftg 16 13 1.25 - T1 314.4 N/A
36 18 15 WL 6R-A WF int ftg SBP-7 18 15 1.125 - w1 397.3 N/A
36 9 0.75 Y3-B int ftg SBP-5 14 9 1 - T1 110.6 N/A
36_)(6 G conc wall [Psepr 11 6 0.75 - 1 56.4 N/A
1Y2-D int ftg SBP-5 14 9 1 - T1 195.8 N/A
36_Y2 c int ftg 16 13 1.25 - 1 300.4 N/A
8 0.75 Y2-B int ftg 13 8 1 - T1 90.84 N/A
36_)(5 G conc wall 11 6 0.75 - 1 48.7 N/A
14 1.125 Y2-A WEF int ftg SBP-7 18 15 1.125 - w1 365.4 N/A
36 G-10 little barn NE conc wall 11 6 0.75 - T1 46.7 N/A
36 H-10 little barn SE conc wall 11 6 0.75 - T1 44.0 N/A
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Applied Technology Council

WINDSPEED BY LOCAT7/ION

ASCE 7 Windspeed  ASCE 7 Ground Snow Load Related Resources = Sponsors  About ATC Contact

Search Results

Query Date: Thu Jun 15 2017 i 'LM

Latitude: 41.3628 TIRTHE

Longitude: -111.7442 LU e A MINNESOTA

ASCE 7-10 Windspeeds o2 DAKOTA RisCor

(3-sec peak gust in mph*): 'D““C" WYOMING 1

1OWA

Risk Category I: 105 L ILLINY

Risk Category II: 115 NEVADA I 4%, United States

Risk Category lll-IV: 120 San Francisco COLORADO | KANSAS  MisSQURI

*% 40 .

ms:** ;g-zzz: gg CALIFORNIA oLas vegas OKLAHOMA T

MRI** 50-Year: 90 Los Angeles ., 2ona ARKANSAS

MRI** 100-Year: 96 & SanDiego | *NEW MEXICO Daflas . Missis
TEXAS

ASCE 7-05 Windspeed: LOUISIANA

90 (3-sec peak gust in mph) 2. o
ASCE 7-93 Windspeed: Google % Map data ©2017 Google, INEGI

70 (fastest mile in mph)

*Miles per hour
**Mean Recurrence Interval

Users should consult with local building officials
to determine if there are community-specific wind speed
requirements that govern.

=
=] Print your results

WINDSPEED WEBSITE DISCLAIMER

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors
assume no responsibility or liability for its accuracy. The material presented in the windspeed report should not
be used or relied upon for any specific application without competent examination and verification of its
accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and
knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in
interpreting and applying the results of the windspeed report provided by this website. Users of the information
from this website assume all liability arising from such use. Use of the output of this website does not imply
approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the windspeed load report.

Sponsored by the ATC Endowment Fund « Applied Technology Council « 201 Redwood Shores Parkway, Suite 240 « Redwood City, California 94065 « (650) 595-1542


http://windspeed.atcouncil.org/
http://snowload.atcouncil.org/
http://windspeed.atcouncil.org/index.php/related-resources
http://windspeed.atcouncil.org/index.php/sponsors
http://www.atcouncil.org/
http://windspeed.atcouncil.org/index.php/contact
http://atcouncil.org/
https://maps.google.com/maps?ll=41.3628,-111.7442&z=4&t=m&hl=en-US&gl=US&mapclient=apiv3
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[
B REAVELEY

project 2017.079 POWDER MOUNTAIN PARCEL 4

ENGINEERS + ASSOCIATES

Consulting Structural Engineers

location COMPONENT AND CLADDING WIND LOADS

date 6/15/2017

by CAB

WIND LOADING (ASCE7-10)

In accordance with ASCE7-10 incorporating Errata No. 1 and Errata No. 2

Using the components and cladding design method

N 135 ft > 48 ft
Plan Elevation

Building data
Type of roof Gable
Length of building b =135.00 ft
Width of building d = 48.00 ft
Height to eaves H = 38.00 ft
Pitch of roof Oo = 26.0 deg
Mean height h =43.85 ft
General wind load requirements
Basic wind speed V =115.0 mph
Risk category 1]
Velocity pressure exponent coeff (Table 26.6-1) Kas=0.85
Exposure category (cl.26.7.3) C
Enclosure classification (cl.26.10) Enclosed buildings
Internal pressure coef +ve (Table 26.11-1) GCpip=0.18
Internal pressure coef —ve (Table 26.11-1) GCpin=-0.18
Gust effect factor Gr=0.85
Topography
Type of feature Escarpment
Dist upwind of crest at half height of hill/esc. Lh = 2000 ft
Height of topographic feature Htopo = 850 ft
Distance from the crest to the building site Xtopo = 0 ft
Height above ground surface at building site Ztopo = 850 ft

Shape and max speed-up factor

Horizontal attenuation factor

Height attenuation factor

Speed-up reduction factor with distance of crest
Vertical speed up reduction factor (Fig 26.8-1)
Topographic factor

K1 = 0.85 x (min(Hiopo / Ln, 0.5)) = 0.36

n=1.50
y=2.50

Kz = max(1 - abs(Xtopo) / (1 % Ln), 0) = 1.00
Ks = exp(-y x h / Ln) = 0.95
Ka = (1 + Ky x K2 x K3)? =1.80

Tedds calculation version 2.0.17

.« 49.7 ft—p




sheet2 LAT - 3 of 30
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ject 2017.079 POWDER MOUNTAIN PARCEL 4
B REAVELEY proee

ENGINEERS + ASSOCIATES

Consulting Structural Engineers .
location COMPONENT AND CLADDING WIND LOADS

date 6/15/2017 by CAB

« Site

!
« 20000 » 4+

Sketch showing topography

Velocity pressure
Velocity pressure coefficient (T.30.3-1) Kz=1.06
Velocity pressure gh = 0.00256 x Kz x Kzt x Kgq x V2 x 1psf/mph? = 54.9 psf

Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qi = 54.90 psf

Equations used in tables

Net pressure p = gn % [GCp - GCypi]
Components and cladding pressures - Wall (Figure 30.4-1)

Component Zone Length Width (ft) Eff. area +GGCp -GCp Pres (+ve) Pres (-ve)
(ft) (ft?) (psf) (psf)

<10sf 4, - - 10.0; 1.00; -1.10; 64.8; -70.3

50sf 4; - - 50.0; 0.88; -0.98; 58.0; -63.5

100sf 4; - - 100.0; 0.82; -0.92; 55.1; -60.6

>500sf 4; - - 500.0; 0.70; -0.80; 48.3; -53.8

<10sf 5; - - 10.0; 1.00; -1.40; 64.8; -86.7

50sf 5; - - 50.0; 0.88; -1.15; 58.0; -73.2

100sf 5; - - 100.0; 0.82; -1.05; 55.1; -67.4

>500sf 5; - - 500.0; 0.70; -0.80; 48.3; -53.8
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g: R EAVE I.EY project 2017.079 POWDER MOUNTAIN PARCEL 4
ENGINEERS + ASSOCIATES
Consulting Structural Engineers location COMPONENT AND CLADDING WIND LOADS
date 6/15/2017 by CAB
5 4 5
e 3BATp e
Elg_/ation of gable \E_’:\II
< <
§ 5 4 5
e 1264t «
© Elevation of side wall P
< <
Components and cladding pressures - Roof (Figure 30.4-2B)

Component Zone Length Width (ft) Eff. area +GGCp -GCp Pres (+ve) Pres (-ve)

(ft) (ft?) (psf) (psf)
<10sf 1; - - 10.0; 0.50; -0.90; 37.3; -59.3
50sf 1; - - 50.0; 0.36; -0.83; 20.7; -65.5
100sf 1; - - 100.0; 0.30; -0.80; 26.4; -53.8
>500sf 1; - - 500.0; 0.30; -0.80; 26.4; -53.8
<10sf 2; - - 10.0; 0.50; -1.70; 37.3; -103.2
50sf 2; - - 50.0; 0.36; -1.35; 29.7; -84.0
100sf 2; - - 100.0; 0.30; -1.20; 26.4; -75.8
>500sf 2; - - 500.0; 0.30; -1.20; 26.4; -75.8
<10sf 3; - - 10.0; 0.50; -2.60; 37.3; -152.6
50sf 3; - - 50.0; 0.36; -2.18; 29.7; -129.6
100sf 3; - - 100.0; 0.30; -2.00; 26.4; -119.7
>500sf 3; - - 500.0; 0.30; -2.00; 26.4; -119.7
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o %
< <
iﬂ < 125.4 ft > e
481 13 2 3
f. 2 1 2
s
48ft 13 2 3
481 13 2 3
% 2 1 2
48ft i3 2 3
> |« 125.4 ft > |

S =
© Plan on roof ©
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B REAVELEY

project 2017.079 POWDER MOUNTAIN PARCEL 4

ENGINEERS + ASSOCIATES

Consulting Structural Engineers .
location DIRECTIONAL WIND LOADS

date 6/16/2017

by KN

WIND LOADING (ASCE7-10)

In accordance with ASCE7-10 incorporating Errata No. 1 and Errata No. 2

Using the directional design method

Tedds calculation version 2.0.17

497 ft—»

< 135 ft > 48 ft
Plan Elevation

Building data
Type of roof Gable
Length of building b =135.00 ft
Width of building d = 48.00 ft
Height to eaves H = 38.00 ft
Pitch of roof 0o = 26.0 deg
Mean height h =43.85 ft
General wind load requirements
Basic wind speed V =115.0 mph
Risk category 1]
Velocity pressure exponent coeff (Table 26.6-1) Kaq = 0.85
Exposure category (cl.26.7.3) C
Enclosure classification (cl.26.10) Enclosed buildings
Internal pressure coef +ve (Table 26.11-1) GCpip=0.18
Internal pressure coef —ve (Table 26.11-1) GCpin=-0.18
Gust effect factor Gr=0.85
Topography
Type of feature Escarpment
Dist upwind of crest at half height of hill/esc. Lh = 2000 ft
Height of topographic feature Htopo = 850 ft
Distance from the crest to the building site Xtopo = 0 ft
Height above ground surface at building site Ztopo = 850 ft

Shape and max speed-up factor
Horizontal attenuation factor
Height attenuation factor

Speed-up reduction factor with distance of crest

K1 = 0.85 x (min(Hiopo / Ln, 0.5)) = 0.36

n=1.50
y=12.50

Kz = max(1 - abs(Xtopo) / (1 % Ln), 0) = 1.00
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Speed up reduction factor equation
Topographic factor equation

Velocity pressure equation

Velocity pressures table

< Site

|
« 20000 »

Sketch showing topography

Ks = e¥#tn

Kz = (1 + Ky x K2 x K3)?
q =0.00256 x Kz x Kzt x Kq x V2 x 1psf/mph?

z (ft) zD(ft) Kz (T.27.3-1) z9/ Ln Ks Kzt gz (psf)
15.00 7.50; 0.85; 0.00; 0.99; 1.84; 45.10;
25.00 20.00; 0.94; 0.01; 0.98; 1.83; 49.47;
35.00 30.00; 1.01; 0.02; 0.96; 1.82; 52.81;
38.00 36.50; 1.03; 0.02; 0.96; 1.81; 53.53;
43.85 40.93; 1.06; 0.02; 0.95; 1.80; 55.00;
49.71 46.78; 1.09; 0.02; 0.94; 1.80; 56.31;
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qi = 55.00 psf
Pressures and forces
Net pressure p =q x Gt x Cpe - gi X GCpi
Net force Fw=p % Aref
Roof load case 1 - Wind 0, GC;i 0.18, -Cpe
Peak
R_ef. Ext pressure velocity Net pressure Area Net force
Zone height coefficient 2 .
pressure p (psf) Aves (ft2) Fw (kips)
(ft) Cpe
A, (psf)
A (-ve) 43.85 -0.43 55.00 -29.95 3604.83 -107.97
B (-ve) 43.85 -0.60 55.00 -37.95 3604.83 -136.80
Total vertical net force Fwy = -220.00 Kips
Total horizontal net force Fwh = 12.64 kips
Walls load case 1 - Wind 0, GCy; 0.18, -Cpe
Peak
R.e f Ext pressure velocity Net pressure Area Net force
Zone height coefficient 2 X
pressure p (psf) Aver (ft?) Fw (kips)
(ft) Cpe
qp1 (pSf)
Aq 15.00 0.80 45.10 20.77 2025.00 42.06
Az 25.00 0.80 49.47 23.74 1350.00 32.05
Az 38.00 0.80 53.53 26.50 1755.00 46.51
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Peak
R_ef. Ext pressure velocity Net pressure Area Net force
Zone height coefficient f A (12 Fu (Ki
() Con pressure p (psf) ref (ft2) w (Kips)
e, (psf)
B 43.85 -0.50 55.00 -33.27 5130.00 -170.70
C 43.85 -0.70 55.00 -42.62 2104.93 -89.72
D 43.85 -0.70 55.00 -42.62 2104.93 -89.72

Overall loading

Projected vertical plan area of wall Avertw o = b x H =5130.00 ft?

Avert r 0 = b x d/2 x tan(co) = 1580.25 ft?

Fuw,total_min = Pmin_w X Avert w_0 + Pmin_r X Avert r 0 = 94.7 Kips
Fi = Fwws = -170.7 kips

Fw = Fwwa_1 + Fwwa_2 + Fwwa_3 = 120.6 kips

Fuw,totat = max(Fw - Fi + Fwn, Fu,total_min) = 304.0 kips

Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

Roof load case 2 - Wind 0, GCpi -0.18, -0cpe

Peak
Zone hEieth Eégg;ﬁg;ﬁe velocity Net pressure Area Net force
(f%) c pressure p (psf) Aver (ft2) Fw (kips)
’° o, (psf)
A (+ve) 43.85 0.07 55.00 13.06 3604.83 47.09
B (+ve) 43.85 -0.60 55.00 -18.15 3604.83 -65.43
Total vertical net force Fwy = -16.48 kips
Total horizontal net force Fwh = 49.33 kips
Walls load case 2 - Wind 0, GCy; -0.18, -0cpe
Peak
Zone hSieth Eégz;ﬁzis;::? velocity Net pressure Area Net force
(]% c pressure p (psf) Aver (ft2) Fu (kips)
P b, (psf)
A1 15.00 0.80 45.10 40.57 2025.00 82.15
A2 25.00 0.80 49.47 43.54 1350.00 58.78
As 38.00 0.80 53.53 46.30 1755.00 81.25
B 43.85 -0.50 55.00 -13.47 5130.00 -69.13
C 43.85 -0.70 55.00 -22.82 2104.93 -48.05
D 43.85 -0.70 55.00 -22.82 2104.93 -48.05

Overall loading

Projected vertical plan area of wall Avertw o = b x H =5130.00 ft?

Avert r 0 = b x d/2 x tan(co) = 1580.25 ft?

Fuw,total_min = Pmin_w X Avert w_0 + Pmin_r X Avert r 0 = 94.7 Kips
Fi = Fwws = -69.1 kips

Fw=Fwwa_1 + Fwwa 2 + Fwwa_3 = 222.2 kips

Fuw,totat = max(Fw - Fi + Fwn, Fu,total_min) = 340.6 kips

Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading
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Roof load case 3 - Wind 90, GC,i 0.18, -Cpe

Peak
Zone hEieth Eégg;ﬁg;ﬁe velocity Net pressure Area Net force
(f%) c pressure p (psf) Avef (ft?) Fw (Kips)
b qp1 (pSf)
A (-ve) 43.85 -0.90 55.00 -51.97 1170.98 -60.86
B (-ve) 43.85 -0.90 55.00 -51.97 1170.98 -60.86
C (-ve) 43.85 -0.50 55.00 -33.27 2341.95 -77.93
D (-ve) 43.85 -0.30 55.00 -23.92 2525.75 -60.43
Total vertical net force Fwy = -233.76 kips
Total horizontal net force Fwh = 0.00 kips
Walls load case 3 - Wind 90, GCyi 0.18, -Cpe
Peak
z R_ef. Ext pressure velocity Net pressure Area Net force
one height coefficient pressure b (psf) Avet (ft2) Fu (kips)
(ft) Cpe e v
Qp, (psf)
Aq 15.00 0.80 45.10 20.77 720.00 14.95
Az 35.00 0.80 52.81 26.01 960.00 2497
As 49.71 0.80 56.31 28.39 425.04 12.07
B 43.85 -0.26 55.00 -22.03 2104.93 -46.36
C 43.85 -0.70 55.00 -42.62 5130.00 -218.67
D 43.85 -0.70 55.00 -42.62 5130.00 -218.67
Overall loading
Projected vertical plan area of wall Avert w 90 =d x H + d? x tan(ao) / 4 = 2104.93 ft?
Projected vertical area of roof Avert_r o0 = 0.00 ft2
Minimum overall horizontal loading Fuw,total_min = Pmin_w X Avert_w_90 + Pmin_r X Avert_r_o0 = 33.7 Kips
Leeward net force Fi = Fwuws = -46.4 Kkips
Windward net force Fw = Fwwa_1 + Fwwa 2 + Fwwa_3 = 52.0 kips
Overall horizontal loading Fwtotal = max(Fw - Fi + Fwn, Fuw,total_min) = 98.4 kips
Roof load case 4 - Wind 90, GCyi -0.18, +cpe
Peak
z R_ef. Ext pressure velocity Net pressure Area Net force
one height coefficient pressure b (psf) Avet (ft2) Fu (kips)
(ft) Cpe e v
Qp, (psf)
A (+ve) 43.85 -0.18 55.00 1.48 1170.98 1.74
B (+ve) 43.85 -0.18 55.00 1.48 1170.98 1.74
C (+ve) 43.85 -0.18 55.00 1.48 2341.95 3.48
D (+ve) 43.85 -0.18 55.00 1.48 2525.75 3.75
Total vertical net force Fwy = 9.62 kips

Total horizontal net force Fwn = 0.00 Kips
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Walls load case 4 - Wind 90, GC,; -0.18, +Cpe

Ref Ext pressure Peak
. pres: velocity Net pressure Area Net force
Zone height coefficient P A (F2 Eo (ki
() Coo pressure p (psf) ref (ft2) w (kips)
qpv (pSf)
As 15.00 0.80 45.10 40.57 720.00 29.21
Az 35.00 0.80 52.81 45.81 960.00 43.98
As 49.71 0.80 56.31 48.19 425.04 20.48
B 43.85 -0.26 55.00 -2.23 2104.93 -4.69
Cc 43.85 -0.70 55.00 -22.82 5130.00 -117.09
D 43.85 -0.70 55.00 -22.82 5130.00 -117.09

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

€
<

Avert w90 =d x H + d? x tan(ao) / 4 = 2104.93 ft?
Avert r 90 = 0.00 ft?
Fw.total_min = Pmin_w X Avert w_90 + Pmin_r X Avert r 90 = 33.7 Kips
Fi = Fwwe = -4.7 kips
Fw=Fwwa_1 + Fwwa 2 + Fwwa_3 = 93.7 kips
Fwtotal = max(Fw - Fi + Fwh, Fw.otal_min) = 98.4 kips
135 ft »

le——24 ft—pla—24 ft—p]

Wind - 0°

Plan view - Gable roof
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2USGS Design Maps Detailed Report FAT - 13 01 30
2012/2015 International Building Code (41.36283°N, 111.74423°W)
Site Class D - "“Stiff Soil”, Risk Category I/II/III

Section 1613.3.1 — Mapped acceleration parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Sg) and
1.3 (to obtain S;). Maps in the 2012/2015 International Building Code are provided for Site
Class B. Adjustments for other Site Classes are made, as needed, in Section 1613.3.3.

From Figure 1613.3.1(1) 1! S;=0.810g

From Figure 1613.3.1(2) 2 S, =0.269¢g

Section 1613.3.2 — Site class definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the
default has classified the site as Site Class D, based on the site soil properties in accordance
with Section 1613.

2010 ASCE-7 Standard - Table 20.3-1
SITE CLASS DEFINITIONS

Site Class A Nor N, s,

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:

e Plasticity index PI > 20,

e Moisture content w = 40%, and

e Undrained shear strength Eu < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?2


https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-Fig1613p3p1(1).pdf
https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-Fig1613p3p1(2).pdf
https://www.usgs.gov/

LAT - 14 of 30
Section 1613.3.3 — Site coefficients and adjusted maximum considered earthquake spectral

response acceleration parameters

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at Short Period

S, < 0.25 S.=0.50 S;=0.75 S = 1.00 S. > 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
® 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Sg

For Site Class = D and S; = 0.810g, F, = 1.176

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at 1-s Period

S, <0.10 S, = 0.20 S, = 0.30 S, = 0.40 S, 2 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class =D and S, = 0.269 g, F, = 1.863



Equation (16-37): Sws = F,Sg = 1.176 x 0.810 = 0.953 g

Equation (16-38): Su, = F,S, = 1.863 x 0.269 = 0.500 g

Section 1613.3.4 — Design spectral response acceleration parameters

Equation (16-39): Sps = % Sye = % x 0.953 = 0.635 g

Equation (16-40): Sp; = % Sy; = % x 0.500 = 0.333 g

LAT - 15 of 30
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,
I or II III IV
S,s < 0.167g A A A
0.167g < S, < 0.33g B B C
0.33g < S, < 0.50g C C D
0.50g < S, D D D

For Risk Category = I and S = 0.635 g, Seismic Design Category = D

TABLE 1613.3.5(2)

SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,,
I or II III IV
S,. < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g < S,, < 0.20g C C D
0.20g<S,, D D D

For Risk Category = I and S,, = 0.333 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective of
the above.

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" = D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 1613.3.1(1): https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-Figl1613p3p1(1).pdf
2. Figure 1613.3.1(2): https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-Fig1613p3p1(2).pdf



LAT - 17 of 30




LAT - 18 of 30




6/22/2017 2:43:47 AM

LAT - 19 of 30

RS&A

Architecture and Design

4200 Sepulveda Boulevard,
Culver City, CA

tel:

WWW.r-a-a-

e
B REAVELEY

ENGINEERS + ASSOCIATES

Consulting Structural Engineers

P. 801.486.3883
F. 801.485.0911
675 E. 500 S., Ste. 400
Salt Lake City, UT 84102
www.reaveley.com

STAMP

NOT FOR CONSTRUCTION UNTIL
SIGNED BY THE ARCHITECT

POWDER MOUNTAIN
Enter address here

SHEET TITLE

ROOF FRAMING
PLAN

No Description Date

A5
A2 A3 A4
Al
I I I I
|
T STEEL BRACED FRAME \El \y \im &n AN STEEL BRACED FRAME
A T T T T T T T T T T T T o B . « -~ ] L 1 T L ' —H - — 4 -
- , 1 , 1 (D4
SOV /' / ! ! saton /
| I | I I
| | | | |
S S S S S S
© © © © © ©
& S S S S X
= S = = = Q) = S = S = S = =
5, = = w = w = w = ol — w “g
@ - - - - - - - - - - - - - 183001 < m =5 T = T = m = m = m < <
V o = o = il = o = o = il = sl R -
= <) — D — D — p) — p) — <P — =
) ‘ = [a) = o = o = [ = [ = faa) = =z
A w T i T w T | ] | ] i ol i w
o X = = = = = = = = = = = = = =
> Q =z Q = Q = Q = Q = Q = Q Q
2 = [} = 0 = 0 = 0 = t = (T} = =
S & 9< a 9< 9< X
" g 2 2 = 2 =
z N N N N N N
Longitudinal
\ | \ \ \
\ \ \ \ \
\ | \ \ \
\ t \ } \
@ N - | | @ STEELBRACED FRAME m 0 STEELBRACEDFRAME o 5 .
| | ///ﬁ /Q ﬁ-l | A - |
D2
LR <s w)
S31.0
Al
A2 A3 A4 AB A6 A7 A8

/a1 ROOF FRAMING PLAN

THE ABOVE DRAWINGS, SPECIFICATIONS AND
DESIGNS ARE THE PROPERTY OF R&A. NO PART
THEREOF SHALL BE COPIED OR USED WITH ANY
OTHER WORK OTHER THAN THE SPECIFIC
PROJECT FOR WHICH THEY HAVE BEEN
DEVELOPED WITHOUT THE WRITTEN CONSENT
OF R&A. R&a WAIVES ANY AND ALL
RESPONSIBILITY AND LIABILITY FOR PROBLEMS
WHICH ARISE FROM FAILURE TO FOLLOW THESE
PLANS, SPECIFICATIONS AND DESIGN INTENT
THEY CONVEY, OR FOR PROBLEMS WHICH ARISE
FROM OTHERS' FAILURE TO OBTAIN AND/OR
FOLLOW THE DESIGN PROFESSIONAL'S
GUIDANCE WITH RESPECT TO ANY ERRORS,
OMISSIONS, INCONSISTENCIES, AMBIGUITIES OR

CRI)\ELN& WHICH ARE ALLEGED.

236

DATE

06/02/2017

I/ 1 - II_OII

\82204/ SCALE: 1/8" = 10"

SHEET NO.

S22.04

R&A: IF THIS SHEET IS NOT 30"x 42". IT IS A REDUCED PRINT



Al

A2

A3

A4

A5

A6

A7

A8

Fx

Fy
Fz

Fx

Fy
Fz

Fx

Fy
Fz

Fx

Fy
Fz

Fx

Fy
Fz

Fx

Fy
Fz

Fx

Fy
Fz

Fx

Fy
Fz

6.16
18.72
1.38

6.04
16.79

6.34
18.16

6.34
18.16

6.22
17.97

5.86
16.82

4.29
14.57
-1.36

2.58
7.7
0

31.85
81.53
7.47

31.46
70.79

33.22
80.7

33.25
80.75

32.53
79.63

30.48
70.86

21.26
58.62
-7.35

11.22
23.08
0

Roof Framing Column Reactions

Su
26.57
86.13
13.56

25.89
65.74
0

28.6
81.97

28.9
82.35

28.65
81.83

27.31
83.14

16.66
48.91
4.6

2.95
14.07
0

Wz WxPos WxNeg
-3.74 -13.88 0.424
-94.28 -0.159 19.82
-129.06 5.77 2.92

0.563 -15.64 -0.777
100.02 -7.87 16.07
-7.39 0 0

2.83 -15.22 -0.353
8.55 -2.87 18.78
-7.66 0 0

2.15 -14.98 -0.284
7.58 -2.57 18.87
-7.69 0 0

1.13 -14.61 -0.279
6.07 -2.12 18.84
-7.65 0 0

2.04 -14.21 -0.501

-72 6.36 20.27
-7.6 0 0
3.36 -12.59 -1.04

88.39 -11.38 12.37
-109.61 10.21 1.65
3.56 -8.46 -0.159

9.2 -8.22 5.52

-1.7 0 0

Ez
-3.69
-62.94
-77.83

-0.732
57.1
-2.12

0.748
1.11
2.26

0.383
0.597
-2.27

-0.212
-0.282
-2.25

0.379
-46.65
-2.19

14
48.99
-63.27

1.75
3.17
-0.557

Ex

-25.42
-9.64
10.16

-26
-19.62

-25.75
-11.53

-25.29
-10.98

-24.43
-9.88

-22.92
7.52

-20.25
-25.53
20.17

-17.6
-18.41
0.11

LAT - 20 of 30



Criteria, Mass and Exposure Data LAT - 21 of 30

H
B RAM Frame 15.04.00.000
Reaveley Engineers + Associates

DataBase: Summitt Powder Min Parcel 4 - v55 CW 06/26/17 22:21:36
CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: Yes Scale Factor: 1.00
Ground Level: 2-BASEMENT LEVEL

Mesh Criteria :
Max. Distance Between Nodes on Mesh Line (ft) : 4.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace lteration)

DIAPHRAGM DATA:

Story Diaph #  Diaph Type
6-LITTLE BARN ROOF 1 Rigid

5-B.0. ROOF 1 Rigid

4-UPPER GROUND LVL 1 Rigid
3-GROUND LEVEL 1 Rigid

2.5-STAIR 1 Rigid
2-BASEMENT LEVEL 1 Rigid
Disconnect Internal Nodes of Beams: Yes
Disconnect Nodes outside Slab Boundary: Yes

STORY MASS DATA:
Includes Self Mass of:
Beams
Columns (Half mass of columns above and below)
Walls (Half mass of walls above and below)

Slabs/Deck
Calculated Values:
Story Diaph # Weight Mass MMI Xm Ym EceX EccY
kips k-s2/f ft-k-s2 fr fr ft ft
6-LITTLE BARN ROOF 1 191.40 5.94 2353 103.58 107.32 3.32 2.23
5-B.O. ROOF 1 580.48 18.03 33485 51.24 64.85 6.91 2.22
None 70.09 2.18 630 98.63  104.97 -- --
4-UPPER GROUND LVL 1 316.61 9.83 4503 99.06 105.98 3.18 2.16
3-GROUND LEVEL 1 2537.03 78.79 261544 57.73 52.85 7.62 6.54
2.5-STAIR 1 237.85 7.39 1106 93.27 10.10 1.35 1.15
None 747.27 23.21 89146 85.95 74.61 -- --
2-BASEMENT LEVEL 1 1238.57 38.46 42710 -21.99 44.56 2.56 5.16
None 460.60 14.30 45366 95.10 69.65
Story Diaph # Combine
6-LITTLE BARN ROOF 1 1-3-GROUND
LEVEL
5-B.0. ROOF 1 1-3-GROUND
LEVEL
None 1-3-GROUND
LEVEL
4-UPPER GROUND LVL 1 1-3-GROUND

LEVEL
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Criteria, Mass and Exposure Data

RAM Frame 15.04.00.000
Reaveley Engineers + Associates
DataBase: Summitt Powder Mtn Parcel 4 - v565 CW

LAT - 22 of 30
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06/26/17 22:21:36

MMI
ft-k-s2
502928
237589

Building Extents (ft)

Story Diaph # Combine
3-GROUND LEVEL 1 None
2.5-STAIR 1 1-3-GROUND
LEVEL
None 1-3-GROUND
LEVEL
2-BASEMENT LEVEL 1 None
None 1-2-BASEMENT
LEVEL
Combined/Merged Values:
Story Diaph # Weight Mass
kips k-s2/f
3-GROUND LEVEL 1 4680.7 145.36
2-BASEMENT LEVEL 1 1699.2 52.77
WIND EXPOSURE DATA:
Calculated Values:
Story Diaph #
Min X Max X
6-LITTLE BARN ROOF 1 71.07 137.39
5-B.0. ROOF 1 -18.00 120.25
4-UPPER GROUND LVL 1 69.50 133.14
3-GROUND LEVEL 1 -18.25 134.18
2.5-STAIR 1 79.75 106.75
2-BASEMENT LEVEL 1 -43.00 8.25
STORY GRAVITY LOADS DATA:
Includes Weight of:
Beams
Columns
Walls
Slabs/Deck
Live Load Reduction (Calculated)
Reducible : 60.00 %
Storage : 0.00 %
Calculated Values:
Story Diaph # Dead Xc
kips fr
6-LITTLE BARN ROOF 1 106.40 101.69
5-B.0. ROOF 1 194.42 51.20
None 90.11 98.63
4-UPPER GROUND LVL 1 373.26 100.99
3-GROUND LEVEL 1 2424.83 60.58
2.5-STAIR 1 241.34 93.27
None 911.22 85.95
2-BASEMENT LEVEL 1 1327.05 -20.33
None 30.94 17.62
Story Diaph # Snow Xc
kips ft
6-LITTLE BARN ROOF 1 310.95 104.29

Min Y
86.00
42.67
86.00
-1.58
-1.08
-7.92

Yc

ft
106.42
64.90
104.97
107.81
56.31
8.42
74.61
43.78
79.42

Yc
ft
107.55

Xm Ym
ft
62.24

51.36

68.52
9.75

Max Y
130.59
87.00
129.12
129.12
22.00
95.33

Live
kips
0.00
0.00
0.00
58.05
560.35
0.00
0.00
135.36
0.00

Combine

1-3-GROU
ND LEVEL

EccX EccY
fr fr
7.62 6.54
2.56 5.16
Expose Parapet
fi
Full 0.00
Full 0.00
Full 0.00
Full 0.00
Full 0.00
Full 0.00
Xc Ye
fi fi
0.00 0.00
0.00 0.00
0.00 0.00
119.23 102.09
28.76 69.52
0.00 0.00
0.00 0.00
-4.64 23.75
0.00 0.00
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Story Diaph # Snow Xc Ye Combine
5-B.O. ROOF 1 1127.75 51.13 64.83 1-3-GROU
ND LEVEL
None 0.00 0.00 0.00 1-3-GROU
ND LEVEL
4-UPPER GROUND LVL 1 57.21 76.89 94.32 1-3-GROU
ND LEVEL
3-GROUND LEVEL 1 1517.42 51.32 35.72 None
2.5-STAIR 1 131.26 93.34 10.46 1-3-GROU
ND LEVEL
None 0.00 0.00 0.00 1-3-GROU
ND LEVEL
2-BASEMENT LEVEL 1 859.17 -30.21 43.98 None
None 0.00 0.00 0.00 T1-2-BASEM
ENT LEVEL
User Specified Values:
Story Diaph # Dead Xc Ye Live Xc Yc
kips fr fr kips fi fi
6-LITTLE BARN ROOF 1 0.00 0.00 0.00 0.00 0.00 0.00
5-B.O. ROOF 1 0.00 0.00 0.00 0.00 0.00 0.00
4-UPPER GROUND LVL 1 0.00 0.00 0.00 0.00 0.00 0.00
3-GROUND LEVEL 1 4341.58 72.57 64.54 618.39 37.26 72.58
2.5-STAIR 1 0.00 0.00 0.00 0.00 0.00 0.00
2-BASEMENT LEVEL 1 1357.99 -19.47 44 .59 135.36 -4.64 23.75
Story Diaph # Snow Xc Ye
kips fr ft
6-LITTLE BARN ROOF 1 0.0 0.00 0.00
5-B.O. ROOF 1 0.0 0.00 0.00
4-UPPER GROUND LVL 1 0.0 0.00 0.00
3-GROUND LEVEL 1 3144.6 58.71 53.28
2.5-STAIR 1 0.0 0.00 0.00
2-BASEMENT LEVEL 1 859.2 -30.21 43.98



Loads and Applied Forces

RAM Frame 15.04.00.000
Reaveley Engineers + Associates

DataBase: Summitt Powder Min Parcel 4 - v55 CW

LAT - 24 of 30

06/26/17 22:21:36

LOAD CASE: EQ

Seismic ASCE 7-10 Equivalent Lateral Force
Site Class: C Importance Factor: 1.00 Ss: 0.810¢ S1: 0.270¢
Fa: 1.076 Fv: 1.530 SDs: 0.581 g SD1:0.275 g

Occupancy Category: Il
Provisions for: Force
Ground Level:

Seismic Design Category: D

2-BASEMENT LEVEL

Dir Eccent R Ta Equation Building Period-T
X + And - 5.0 Std,Ct=0.030,x=0.75 Calculated
Y + And - 5.0 Std,Ct=0.030,x=0.75 Calculated
Dir Ta Cu T T-used CsEql2.8-2 Cs(max) Cs(min)
Eq12.8-3 Eq12.8-5
X 0.517 1425 0.157 0.157 0.116 0.351 0.026
Dir Ta Cu T T-used CsEql2.8-2 Cs(max) Cs(min)
Eq12.8-3 Eq12.8-5
Y 0.517 1.425 0.087 0.087 0.116 0.631 0.026
Total Building Weight (kips) = 4680.72
APPLIED DIAPHRAGM FORCES
Type: EQ _ASCE710 X +E F
Level Diaph.# Ht Fx Fy
ft kips kips
6-LITTLE BARN 1 44.50 0.00 0.00
ROOF
5-B.O. ROOF 1 39.50 0.00 0.00
4-UPPER GROUND 1 30.50 0.00 0.00
LVL
3-GROUND LEVEL 1 20.50 543.94 0.00
2.5-STAIR 1 12.50 0.00 0.00
APPLIED STORY FORCES
Type: EQ ASCE710 X +E F
Level Ht Fx Fy
ft kips kips
6-LITTLE BARN 44.50 0.00 0.00
ROOF
5-B.O. ROOF 39.50 0.00 0.00
4-UPPER GROUND 30.50 0.00 0.00
LVL
3-GROUND LEVEL 20.50 543.94 0.00
2.5-STARR 12.50 0.00 0.00
543.94 0.00
APPLIED DIAPHRAGM FORCES
Type: EQ _ASCE710 X -E F
Level Diaph.# Ht Fx Fy

TL: 12.00 s

Cs-used k
0.116 1.000
Cs-used k
0.116 1.000

X Y

ft ft

103.58 109.55

51.24 67.07

99.06 108.14

68.52 68.78

93.27 11.25

X Y
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ft kips kips ft ft
6-LITTLE BARN 1 44 .50 0.00 0.00 103.58 105.09
ROOF
5-B.0. ROOF 1 39.50 0.00 0.00 51.24 62.64
4-UPPER GROUND 1 30.50 0.00 0.00 99.06 103.83
LVL
3-GROUND LEVEL 1 20.50 543.94 0.00 68.52 55.70
2.5-STAIR 1 12.50 0.00 0.00 93.27 8.95

APPLIED STORY FORCES
Type: EQ ASCE710 X -E F

Level Ht Fx Fy
ft kips kips
6-LITTLE BARN 44.50 0.00 0.00
ROOF
5-B.O. ROOF 39.50 0.00 0.00
4-UPPER GROUND 30.50 0.00 0.00
LVL
3-GROUND LEVEL 20.50 543.94 0.00
2.5-STAIR 12.50 0.00 0.00
543.94 0.00

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE710 Y _+E_F

Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft

6-LITTLE BARN 1 44.50 0.00 0.00 106.89 107.32

ROOF

5-B.0. ROOF 1 39.50 0.00 0.00 58.15 64.85

4-UPPER GROUND 1 30.50 0.00 0.00 102.24 105.98

LVL

3-GROUND LEVEL 1 20.50 0.00 543.94 76.14 62.24

2.5-STAIR 1 12.50 0.00 0.00 94.62 10.10

APPLIED STORY FORCES
Type: EQ ASCE710 Y +E F

Level Ht Fx Fy
ft kips kips

6-LITTLE BARN 44.50 0.00 0.00

ROOF

5-B.O. ROOF 39.50 0.00 0.00

4-UPPER GROUND 30.50 0.00 0.00

LVL

3-GROUND LEVEL 20.50 0.00 543.94

2.5-STAIR 12.50 0.00 0.00

0.00 543.94
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APPLIED DIAPHRAGM FORCES
Type: EQ ASCE710 Y -E F

Level Diaph.# Ht Fx
ft kips
6-LITTLE BARN 1 44.50 0.00
ROOF
5-B.O. ROOF 1 39.50 0.00
4-UPPER GROUND 1 30.50 0.00
LVL
3-GROUND LEVEL 1 20.50 0.00
2.5-STAIR 1 12.50 0.00
APPLIED STORY FORCES
Type: EQ_ASCE710 Y -E F
Level Ht Fx Fy
ft kips kips
6-LITTLE BARN 44.50 0.00 0.00
ROOF
5-B.O. ROOF 39.50 0.00 0.00
4-UPPER GROUND 30.50 0.00 0.00
LVL
3-GROUND LEVEL 20.50 0.00 543.94
2.5-STAIR 12.50 0.00 0.00
0.00 543.94

kips
0.00

0.00
0.00

543.94
0.00

ft
100.26

44.32
95.88

60.90
91.92

ft
107.32

64.85
105.98

62.24
10.10



Building Story Shears LAT - 27 of 30

RAM Frame 15.04.00.000
Reaveley Engineers + Associates

DataBase: Summitt Powder Min Parcel 4 - v55 CW 06/26/17 22:21:36
CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: Yes Scale Factor: 1.00
Ground Level: 2-BASEMENT LEVEL

Mesh Criteria :
Max. Distance Between Nodes on Mesh Line (ft) : 4.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace lteration)

Load Case: D Deadload RAMUSER

Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 0.00 0.00
4-UPPER GROUND LVL 1 -0.00 0.00
3-GROUND LEVEL 1 -0.00 -0.00
2.5-STAIR 1 0.83 -0.00
2.5-STAIR None -0.83 0.00
2-BASEMENT LEVEL 1 -11.30 8.64
2-BASEMENT LEVEL None 0.40 0.00
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF 0.00 0.00 0.00 0.00
5-B.0. ROOF 0.00 0.00 0.00 0.00
4-UPPER GROUND LVL -0.00 -0.00 0.00 -0.00
3-GROUND LEVEL -0.00 -0.00 -0.00 -0.00
2.5-STAIR -0.00 0.00 -0.00 -0.00
2-BASEMENT LEVEL -10.90 -10.90 8.64 8.64
Load Case: Lp PoslLiveLoad RAMUSER
Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 -0.00 0.00
4-UPPER GROUND LVL 1 0.16 0.06
3-GROUND LEVEL 1 -0.04 -0.22
2.5-STAIR 1 0.20 -0.00
2.5-STAIR None -0.25 -0.17
2-BASEMENT LEVEL 1 -7.05 3.98
2-BASEMENT LEVEL None 0.41 0.00
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF -0.00 -0.00 0.00 0.00
5-B.O. ROOF -0.00 -0.00 -0.00 -0.00

4-UPPER GROUND LVL 0.16 0.16 0.06 0.06
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DataBase: Summitt Powder Min Parcel 4 - v55 CW 06/26/17 22:21:36
3-GROUND LEVEL -0.04 -0.21 -0.22 -0.28
2.5-STAIR -0.04 -0.00 -0.17 0.05
2-BASEMENT LEVEL -6.64 -6.60 3.98 4.15

Load Case: Ln Negliveload RAMUSER

Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 0.00 -0.00
4-UPPER GROUND LVL 1 0.00 0.00
3-GROUND LEVEL 1 -0.00 0.00
2.5-STAIR 1 -0.00 -0.00
2.5-STAIR None 0.00 0.00
2-BASEMENT LEVEL 1 0.14 0.05
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF 0.00 0.00 -0.00 -0.00
5-B.O. ROOF 0.00 0.00 -0.00 -0.00
4-UPPER GROUND LVL 0.00 0.00 0.00 0.00
3-GROUND LEVEL -0.00 -0.00 0.00 0.00
2.5-STAIR -0.00 0.00 0.00 -0.00
2-BASEMENT LEVEL 0.14 0.14 0.05 0.05
Load Case: Sp PosRoofliveLoad RAMUSER
Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 -0.00 0.00
4-UPPER GROUND LVL 1 -0.00 -0.00
3-GROUND LEVEL 1 0.00 -0.01
2.5-STAIR 1 0.29 -0.00
2.5-STAIR None -0.29 -0.00
2-BASEMENT LEVEL 1 -7.73 8.26
2-BASEMENT LEVEL None 0.01 0.00
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF -0.00 -0.00 0.00 0.00
5-B.O. ROOF -0.00 -0.00 0.00 0.00
4-UPPER GROUND LVL -0.00 -0.00 -0.00 -0.00
3-GROUND LEVEL 0.00 0.00 -0.01 -0.01
2.5-STAIR 0.00 0.00 -0.01 -0.00
2-BASEMENT LEVEL -7.72 -7.73 8.26 8.26
Load Case: Sn NegRoofliveload RAMUSER
Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 0.00 -0.00
4-UPPER GROUND LVL 1 0.00 0.00
3-GROUND LEVEL 1 -0.00 0.00
2.5-STAIR 1 -0.01 -0.00
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2.5-STAIR None 0.01 0.00
2-BASEMENT LEVEL 1 0.89 0.33
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF 0.00 0.00 -0.00 -0.00
5-B.0. ROOF 0.00 0.00 -0.00 -0.00
4-UPPER GROUND LVL 0.00 0.00 0.00 0.00
3-GROUND LEVEL -0.00 -0.00 0.00 0.00
2.5-STAIR -0.00 0.00 0.00 -0.00
2-BASEMENT LEVEL 0.89 0.89 0.33 0.33

Load Case: E1 EQ EQ ASCE710 X +E F

Level Dioph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 -0.00 0.00
4-UPPER GROUND LVL 1 0.00 -0.00
3-GROUND LEVEL 1 544.20 -0.08
2.5-STAIR 1 24.39 0.00
2.5-STAIR None 519.81 -0.08
2-BASEMENT LEVEL 1 -6.31 4.76
2-BASEMENT LEVEL None 0.84 0.00
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF -0.00 -0.00 0.00 0.00
5-B.O. ROOF -0.00 -0.00 0.00 0.00
4-UPPER GROUND LVL 0.00 0.00 -0.00 -0.00
3-GROUND LEVEL 544.20 544.20 -0.08 -0.08
2.5-STAIR 544.20 0.00 -0.08 0.00
2-BASEMENT LEVEL -5.47 -549.67 4.76 4.85
Load Case: E2 EQ EQ ASCE710 X -E F
Level Dioph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 -0.00 0.00
4-UPPER GROUND LVL 1 0.00 -0.00
3-GROUND LEVEL 1 544.21 -0.10
2.5-STAIR 1 27.49 0.00
2.5-STAIR None 516.73 -0.10
2-BASEMENT LEVEL 1 -8.36 5.87
2-BASEMENT LEVEL None 0.87 0.00
Summary - Total Story Shears
Level Shear-X Change-X Shear-Y Change-Y
kips kips kips kips
6-LITTLE BARN ROOF -0.00 -0.00 0.00 0.00
5-B.O. ROOF -0.00 -0.00 0.00 0.00
4-UPPER GROUND LVL 0.00 0.00 -0.00 -0.00
3-GROUND LEVEL 544.21 544.21 -0.10 -0.10

2.5-STARR 544.21 -0.00 -0.10 -0.00
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2-BASEMENT LEVEL -7.49 -551.70
Load Case: E3 EQ EQ ASCE710. Y +E F
Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 0.00 -0.00
4-UPPER GROUND LVL 1 0.00 0.00
3-GROUND LEVEL 1 -0.08 544.07
2.5-STAIR 1 -8.55 0.00
2.5-STAIR None 8.47 544.06
2-BASEMENT LEVEL 1 8.91 -4.99
2-BASEMENT LEVEL None -0.23 -0.00
Summary - Total Story Shears
Level Shear-X Change-X
kips kips
6-LITTLE BARN ROOF 0.00 0.00
5-B.O. ROOF 0.00 0.00
4-UPPER GROUND LVL 0.00 0.00
3-GROUND LEVEL -0.08 -0.08
2.5-STAIR -0.08 -0.00
2-BASEMENT LEVEL 8.68 8.76
Load Case: E4 EQ EQ ASCE710 Y -EF
Level Diaph. # Shear-X Shear-Y
kips kips
6-LITTLE BARN ROOF 1 0.00 -0.00
4-UPPER GROUND LVL 1 0.00 0.00
3-GROUND LEVEL 1 -0.10 544.08
2.5-STAIR 1 -12.16 0.00
2.5-STAIR None 12.06 544.08
2-BASEMENT LEVEL 1 11.30 -6.29
2-BASEMENT LEVEL None -0.26 -0.00
Summary - Total Story Shears
Level Shear-X Change-X
kips kips
6-LITTLE BARN ROOF 0.00 0.00
5-B.O. ROOF 0.00 0.00
4-UPPER GROUND LVL 0.00 0.00
3-GROUND LEVEL -0.10 -0.10
2.5-STAIR -0.10 -0.00
2-BASEMENT LEVEL 11.04 11.14

5.87 5.97
Shear-Y Change-Y
kips kips
-0.00 -0.00
-0.00 -0.00
0.00 0.00
544.07 544.07
544.07 -0.00
-4.99 -549.06
Shear-Y Change-Y
kips kips
-0.00 -0.00
-0.00 -0.00
0.00 0.00
544.08 544.08
544.08 0.00
-6.29 -550.37
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Hn
El REAVELEY . .
ENGINEERS + ASSOCIATES Reinforced Concrete SW and Reinforced CMU SW Summary

Consulting Structural Engineers IBC 2012 & ACI 318 & ACI 530

Project: Powder Mountain Parcel 4 Engineer: CW
Date: 6/26/2017

General Input Information

Material Properties Seismic Data Load Case Data
f,= 60 ksi Sps = 0.58 o] f;= 05
Cylle = 4.00 f,= 0.29
Section Cut | Length] Thickness| Type fe | Height] de Horizontal Vertical Solid Jamb Reinforcement Flexure Shear Wall | Jamb
ft in psi ft in Reinforcement Reinforcement Grouted?] Type Length Vertical Bars/Cell Ties DCR DCR Mark | Mark
P-01 8.00 12 Concrete] 4000] 16.00]0.50}2- #5 @ 12in.o.c.]2- #5 @ 12in.o.c. Y 2 12in. 4- #5 - #3 @ 12in.o.c. 0.15 0.04
P-02 8.00 12 Concrete] 4000| 16.00§0.50|2- #5 @ 12in.0.c.J2- #5 @ 12in.o0.c. Y 2 12 in. 4- #5 - #3 @ 12in.o0.c. 0.14 0.03
P-03 8.00 12 Concrete] 4000] 16.00]0.50]2- #5 @ 12in.o0.c.}J2- #5 @ 12in.o.c. Y 2 12in. 4- #5 -- #3 @ 12in.o.c. 0.14 0.03
P-04 34.42 18 Concrete] 4000| 16.00§0.50|J2- #5 @ 12in.0.c.J2- #5 @ 12in.o0.c. Y 1 12 in. 4- #5 - #0 @ 12in.o.c. 0.04 0.01
P-04-2 5.42 12 Concrete] 4000] 16.00]0.50)2- #5 @ 12in.0.c.|]2- #5 @ 12in.o.c. Y 2 12in. 4- #5 -- #3 @ 12in.o.c. 0.35 0.12
P-05 103.08 18 Concrete] 4000] 16.00§0.50|2- #5 @ 12in.0.c.J2- #5 @ 12in.o0.c. Y 1 12 in. 4- #5 -- #0 @ 12in.o.c. 0.03 0.06
P-06 30.58 18 Concrete] 4000] 16.00]0.50}2- #5 @ 12in.o0.c.]2- #5 @ 12in.o.c. Y 1 12in. 4- #5 -- #0 @ 12in.o.c. 0.05 0.10
P-07 56.83 18 Concrete] 4000| 16.00§0.50|2- #5 @ 12in.0.c.J2- #5 @ 12in.o0.c. Y 1 12 in. 4- #5 - #0 @ 12in.o.c. 0.09 0.19
P-08 23.50 18 Concrete] 4000] 16.00]0.50]2- #5 @ 12in.o.c.]J2- #5 @ 12in.o.c. Y 2 12in. 4- #5 -- #3 @ 12in.o.c. 0.19 0.15
P-09 43.33 12 Concrete] 4000| 16.00§0.50|2- #5 @ 12in.0.c.J2- #5 @ 12in.o0.c. Y 1 12 in. 4- #5 - #0 @ 12in.o.c. 0.26 0.16
P-10 19.25 12 Concrete]4000] 16.00]0.50j2- #5 @ 12in.0.c.|]2- #5 @ 12in.o.c. Y 2 12in. 4- #5 -- #3 @ 12in.o.c. 0.12 0.04
P-11 18.25 12 Concrete] 4000] 16.00§0.50|2- #5 @ 12in.0.c.J2- #5 @ 12in.o0.c. Y 2 12 in. 4- #5 -- #3 @ 12in.o.c. 0.23 0.09
P-12-1 19.00 8 Concrete]4000] 16.0010.50J1- #5 @ 12in.o0.c.|J1- #5 @ 12in.o.c. Y 1 12in. 2- #5 -- #0 @ 12in.o.c. 0.14 0.15
P-12-2 19.00 8 Concrete] 4000| 16.00§0.50|J1- #5 @ 12in.o0.c.J1- #5 @ 12in.o0.c. Y 1 12 in. 2- #5 - #0 @ 12in.o.c. 0.12 0.11
P-12-3 7.58 8 Concrete] 4000] 16.00]0.50]1- #5 @ 12in.o.c.]J1- #5 @ 12in.o.c. Y 1 12in. 2- #5 -- #0 @ 12in.o.c. 0.07 0.08
P-12-4 7.58 8 Concrete] 4000] 16.00]0.50}1- #5 @ 12in.o.c.]J1- #5 @ 12in.o.c. Y 1 12in. 2- #5 - #0 @ 12in.o.c. 0.10 0.05
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-01 DATE:
General Input Information
Length = 96 in. fo= 4,000 psi Sps = 0.580 hw/lw = 2.00
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 84.51 0 67.31 0 Oye = 0.5 in
M (k-ft) -16.07 0.98 -21.72 157.3 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 2.73 -0.05 3.9 -7.67
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 130.7  kips c= 11.4 in. 2500
M, = 178 kip-ft a= 9.7 in.
oM, = 1682 kip-ft > Mu DCR = 0.11 2000 1
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 66.3  kips c= 9.6 in. = 0
My= 217  kip-ft a= 8.2 in. =
oM, = 1469 kip-ft > Mu DCR = 0.15| £ 1000
g
Shear Check 00 1
V= 12.1 kips Vin = 55.5 kips
Max V, = 582.9 kips L
0 + + + + + + +
500 0 1500 2000 2500 3000 3500 4000
Vn= 4433  kips
¢= 0.75 -500 -
Vo= 3325  kips DCR=  0.04 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
o, = 2.00 in 0.2fc= 0.800  ksi
d/hy,=  0.010 fc= 0.215 ksi<0.2fc
1,/(600(1.5*3,/hy) = 10.24 in<c
Required Length = 5.7 in Special Boundary Element not Required
Required Height = 0 in

Transverse Reinforcement

Lengthwise Ag,= 022  in°

Reqd A;,= 000 in°
Crosswise Ag, = 0.22 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-02 DATE:
General Input Information
Length = 96 in. fo= 4,000 psi Sps = 0.580 hw/lw = 2.00
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 66.31 0 48.23 0 Sye = 0.5 in
M (k-ft) 1.58 0.98 2.93 157.3 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) -0.36 -0.05 -0.42 -7.67
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 101.3  kips c= 10.6 in. 2500
M, = 208 kip-ft a= 9.0 in.
oM, = 1586 kip-ft > Mu DCR = 0.13 2000 1
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 520  kips c= 9.2 in. = 0
M,= 203  kip-ft a= 7.8 in. =
oM, = 1421 kip-ft > Mu DCR = 0.14| £ 1000
g
Shear Check 00 1
V= 10.6 kips Vin = 89.8 kips
Max V, = 582.9 kips s
0 + + + + + + +
500 0 1500 2000 2500 3000 3500 4000
Vn= 4433  kips
¢= 0.75 -500 -
Vo= 3325  kips DCR=  0.03 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
& = 2.00 in 0.2fc= 0.800  ksi
d/hy=  0.010 fc= 0.206  ksi<0.2fc
1,/(600(1.5*3,/hy) = 10.24 in<c
Required Length = 5.3 in Special Boundary Element not Required
Required Height = 0 in

Transverse Reinforcement

Lengthwise Ag,= 022  in°
Reqd A;,= 000 in°
Crosswise Ag, = 022 in*
Reqd A;,= 000 in‘

Tie bar spacing exceeds maximum allowable of 8.00 in.
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-03 DATE:
General Input Information
Length = 96 in. fo= 4,000 psi Sps = 0.580 hw/lw = 2.00
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 65.62 0 47.63 0 Sye = 0.5 in
M (k-ft) -1.02 0.98 0.36 157.3 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 0.1 -0.05 0.03 -7.67
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 100.2  kips c= 10.6 in. 2500
M, = 204 kip-ft a= 9.0 in.
oM, = 1582 kip-ft > Mu DCR = 0.13 2000 |
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 514  kips c= 9.2 in. = 0
M,= 205  kip-ft a= 7.8 in. =
oM, = 1420 kip-ft > Mu DCR = 0.14| £ 1000
g
Shear Check 00 1
V= 10.0 kips Vin = 85.0 kips
Max V, = 582.9 kips s
0 + + + + + + +
500 0 1500 2000 2500 3000 3500 4000
Vn= 4433  kips
o= 0.75 -500 ;
Vo= 3325  kips DCR=  0.03 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
& = 2.00 in 0.2fc= 0.800  ksi
d/hy=  0.010 fc=  0.203  ksi<0.2fc
1,/(600(1.5*3,/hy) = 10.24 in<c
Required Length = 5.3 in Special Boundary Element not Required
Required Height = 0 in

Transverse Reinforcement

Lengthwise Ag,= 022  in°
Reqd A;,= 000 in°
Crosswise Ag, = 022 in*
Reqd A;,= 000 in‘

Tie bar spacing exceeds maximum allowable of 8.00 in.
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-04-2 DATE:
General Input Information
Length = 65 in. fo= 4,000 psi Sps = 0.580 hw/lw = 2.95
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 27.42 0 24.04 0 Oye = 0.5 in
M (k-ft) -1.92 0.93 -0.1 150.62 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 2.85 -0.12 3.67 -18.83
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 43.1 kips c= 5.8 in. 1600
M, = 194 kip-ft a= 4.9 in. 1400 &
oM, = 614 Kip-ft > Mu DCR = 0.32
1200 1
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu) 1000 &
P, = 21.5 kips c= 5.2 in. =
. . o 800 1
M, = 197 kip-ft a= 4.4 in. 5]
oM, = 563 kip-ft > Mu DCR = 035 £ oot
g
400
Shear Check
V= 26.7 kips Vin = 69.5 kips 200
MaxV,=  394.7 Kkips 0 : 3 ‘ ‘
ﬁo 1000 1500 2000
Vo= 300.2 kips 200
¢= 0.75 -400 -
Vo= 2251  kips DCR= 012 oMn (kip-ft

Boundary Element
ACI 318 Section 18.10.6.2

ACI 318 Section 18.10.6.3

Sy = 2.00 in 0.2fc=
&/hy = 0.010 fc=
l,/(600(1.5*5,/hy) = 6.93 in>c
Required Length = 2.9 in
Required Height = 0 in

Transverse Reinforcement

Lengthwise Ag,= 022  in°
Reqd A;,= 000 in°
Crosswise Ag, = 022 in*
Reqd A;,= 000 in‘

0.800
0.280

ksi
ksi < 0.2f'c

Special Boundary Element not Required

Tie bar spacing exceeds maximum allowable of 8.00 in.
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PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-04 DATE:
General Input Information
Length = 413 in. fe= 4,000 psi Sps=  0.580 hw/lw = 0.46
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 18 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12in. o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 4 - #5 pp = 0.0057
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 189.31 -0.1 87.39 -12.46 Sye = 0.5 in
M (k-ft) -186.83 2.61 -303.75 -427.21 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) -0.57 -0.21 -0.14 10.38
General Output Information
Reinforcement Check
p = 0.0029
p= 0.0029
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 258.2  kips c= 27.4 in. 16000
M, = 888 kip-ft a= 23.3 in.
14000 4
oM, = 23819 kip-ft > Mu DCR = 0.04
12000 +
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 164.6  kips c= 255 in. - 1000
My= 409  kip-ft a= 217 in 2 om0 &
oM, = 22379 kip-ft > Mu DCR = 0.02| £
-© 6000 +
Shear Check
. . 4000 |
V= 13.9 kips Vin = 375.5 kips
Max V,= 3761.3 Kkips 2000
. 0 + + +
Vo= 2690.8 kips Aoo 40000 60000 80000 100000
o= 0.75 -2000 -
Vo= 20181  kips DCR= 001 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
& = 2.00 in 0.2fc= 0.800  ksi
d/hy=  0.010 fc=  0.055 ksi<0.2fc
l,/(600(1.5%8,/hy) =  44.05 in>c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Ag, = 0.00 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-05 DATE:
General Input Information
Length = 1237 in. fe= 4,000 psi Sps=  0.580 hw/lw = 0.16
Height = 16 ft f, 60 ksi f, = 0.5 Bi=  0.85
t= 18 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 4 - #5 pp = 0.0057
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 672.85 25.59 289.41 56.59 Sye = 0.5 in
M (k-ft) 750.32 608.51 776.62 2882.33 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 12.99 6.03 19.61 -206.53
General Output Information
Reinforcement Check
p = 0.0029
p= 0.0029

Flexural Check
Load Combination 1
P, =
M, =
oM, =

Load Combination 2
P, =
M, =
oM, =
Shear Check
V=
Max V, =
V, =
(I) =
Vi =

Boundary Element

- 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu)

1055.8
5264
164513

kips
kip-ft
kip-ft >

C:
a:
Mu

- 0.78*D + -1.30*E + 1.00*Soil (Min Pu)

453.9
3159
135895

278.7
11265.8

8059.4
0.60
4835.6

kips
kip-ft
kip-ft >

kips
kips
kips

kips

ACI 318 Section 18.10.6.2

& =

Su/hy, =
l,/(600(1.5*5,/hy) =
Required Length =
Required Height =

Transverse Reinforcement

Lengthwise Ag, =
Req'd Agp =
Crosswise Ag, =
Req'd Agp =

2.00
0.010
131.95

0.0
0

0.00
0.00
0.00
0.00

in

in>c
in
in

c=
a=

Vi =

63.0
53.6
DCR =

515
43.8
DCR =

8427.6

DCR =

Interaction Diagram

in. 45000
n. 40000 A
0.03
35000 -
30000 -
in. >
. o 25000 -
n. <
=2
< 20000 A
002| £
-
15000 -
k|ps 10000
5000 -
0 > + + + + + + +
100000 200000 300000 400000 500000 600000 700000 800000 900000
-5000

oMn (kip-ft)

0.06

ACI 318 Section 18.10.6.3

0.2fc =

fc =

0.800
0.061

ksi
ksi < 0.2f'c

Special Boundary Element not Required

Tie bar spacing exceeds maximum allowable of 8.00 in.
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-06 DATE:
General Input Information
Length = 367 in. fe 4,000 Sps = 0.580 hw/lw = 0.52
Height = 16 ft f, 60 f, = 0.5 B.= 0.85
t= 18 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 4 - #5 pp = 0.0057
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 236.39 30.54 38.02 27.75 Sye = 0.5 in
M (k-ft) 117.59 18.74 187.67 -600.62 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 6.28 0.92 4.11 105.02
General Output Information
Reinforcement Check
p = 0.0029
p= 0.0029
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 373.5  kips c= 27.0 in. 14000
M, = 562 kip-ft a= 23.0 in.
OM.= 20763 kipft >  Mu DCR= 003] 7
. . . . 10000 T+
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P, = 149.3 kips c= 22.8 in. = 8000
M,= 873  kip-ft a= 193 in. =
oM, = 17725  kip-ft > Mu DCR = 0.05| £ 6000 ¢
g
Shear Check 4000
V= 146.4 kips Vuyn = 6008.5 Kkips
MaxV,= 33424 kips oo
0 + + + + + + +
V, = 2391.1 Kkips /xM 20000 30000 40000 50000 60000 70000 80000
¢= 0.60 -2000 -
Vo= 14347  kips DCR=  0.10 oMn (kip-ft

Boundary Element

ACI 318 Section 18.10.6.2

& =

Su/hy, =
l,/(600(1.5*5,/hy) =
Required Length =
Required Height =

Transverse Reinforcement

Lengthwise Ag, =
Req'd Agp =
Crosswise Ag, =
Req'd Agp =

200 in
0.010
39.15 in>c

0.0 in

0 in

0.00 in®
0.00 in®
0.00 in®
0.00 in®

ACI 318 Section 18.10.6.3

0.2fc=
fc =

0.800
0.073

ksi
ksi < 0.2f'c

Special Boundary Element not Required

Tie bar spacing exceeds maximum allowable of 8.00 in.
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-07 DATE:
General Input Information
Length = 682 in. fe 4,000 Sps = 0.580 hw/lw = 0.28
Height = 16 ft f, 60 f, = 0.5 B.= 0.85
t= 18 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 4 - #5 pp = 0.0057
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 437.6 50.32 77 -79.64 Bye = 0.5 in
M (k-ft) -539.13 -130.14 -435.76 4030.8 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) -4.33 151 -8.1 -388.94
General Output Information
Reinforcement Check
p = 0.0029
p= 0.0029
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 519.8  kips c= 46.4 in. 25000
M, = 4339 kip-ft a= 39.4 in.
oM, = 66022 kip-ft > Mu DCR = 0.07 20000 |
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 446.6  kips c= 450 in. - 0
M,= 5663  kip-ft a= 383 in. =
oM, = 64176  kip-ft > Mu DCR = 0.09| g 10000 ¢
g
Shear Check
. . 5000 1
V= 512.9 kips Vuyn = 8671.4 Kkips
Max V,= 6211.2 Kkips o
0 + + + +
A]O 100000 150000 200000 250000 300000
V.= 44434 Kips
¢= 0.60 -5000 -
Vo=  2666.0 kips DCR=  0.19 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
& = 2.00 in 0.2fc= 0.800  ksi
d/hy=  0.010 fc=  0.084  ksi<0.2fc
I/(600(1.5%8,/hy) =  72.75 in>c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Ag, = 0.00 in* Tie bar spacing exceeds maximum allowable of 8.00 in.
Reqd A;,= 000 in‘
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IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-08 DATE:
General Input Information
Length = 282 in. fe= 4,000 psi Sps=  0.580 hw/lw = 0.68
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 18 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp = 0.0057
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 246.32 54.41 135.12 -70.58 Bye = 0.5 in
M (k-ft) -500.07 -154.78 -561.13 1435.48 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) -6.9 -4.88 -24 -109.99
General Output Information
Reinforcement Check
p = 0.0029
p= 0.0029
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 298.8  kips c= 20.1 in. 10000
M, = 968 kip-ft a= 17.1 in.
oM, = 12207 kip-ft > Mu DCR = 0.08 8000 |-
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 2849 kips c= 198 in. = 01
My,= 2258  kip-ft a= 169 in. =
oM, = 12063 kip-ft > Mu DCR = 0.19| £ 4000
g
Shear Check
. . 2000 1
V= 161.5 kips Vuyn = 2262.7 Kkips
Max V,= 2568.3 Kkips .o
0 i + + +
AOOO 20000 30000 40000 50000
V,= 1837.3 kips
¢= 0.60 -2000 -
Vo= 11024  kips DCR= 0.5 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
8, = 2.00 in 0.2fc= 0.800  ksi
d/hy,=  0.010 fc = 0.165  ksi<0.2fc
1,/(600(1.5*3,/hy) = 30.08 in>c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.22 in“
Reqd A;,= 000 in°
Crosswise Ag, = 0.22 in* Tie bar spacing exceeds maximum allowable of 8.00 in.
Reqd A;,= 000 in‘
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Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-09 DATE:
General Input Information
Length = 520 in. 4,000 psi Sps = 0.580 hw/lw = 0.37
Height = 16 ft f, 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 410.84 24.1 234.42 -4.65 Bye = 0.5 in
M (k-ft) 148.27 -145.4 7.61 7215.38 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 51.78 1.71 85.49 -232.55
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 614.7  Kkips c= 55.9 in. 14000
M, = 9505 kip-ft a= 47.5 in.
12000
oM, = 41156  kip-ft > Mu DCR = 0.23
10000 +
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu)
P,= 3281 kips c= 481 in. = 0
My= 9264  kip-ft a= 409 in 2 oo &
oM, = 36003 kip-ft > Mu DCR = 0.26| £
- 4000 +
Shear Check
. . 2000 |
V= 342.9 kips Vuyn = 1003.3  kips
Max V,= 3157.2 Kkips 0 : ! i i i f
/EUU( 40000 60000 80000 100000 120000
Vo= 27960 kips 20001
¢= 0.75 -4000 -
Vo=  2097.0  kips DCR=  0.16 oMn (kip-ft

Boundary Element

ACI 318 Section 18.10.6.2

Sy = 2.00 in
d/hy=  0.010
lW/(600(1.5*3,/h,) =  55.47  in<c
Required Length = 28.0 in
Required Height = 0 in
Transverse Reinforcement

Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Aq,=  0.00  in*
Reqd A;,= 000 in‘

ACI 318 Section 18.10.6.3
0.2f'c = 0.800  ksi
fc = 0.305  ksi<0.2fc

Special Boundary Element not Required
Increase Jamb Length

Tie bar spacing exceeds maximum allowable of 8.00 in.
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B REAVELEY

ENGINEERS + ASSOCIATES Special Reinforced Concrete Shearwall

Consulting Structural Engineers

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-10 DATE:
General Input Information
Length = 231 in. fe= 4,000 psi Sps=  0.580 hw/lw = 0.83
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 fo= 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12in. o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 80.12 23.2 0 0 Sye = 0.5 in
M (k-ft) -56.09 -21.66 3.51 575.45 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 0.17 1.7 -0.17 -28.07
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 117.0  kips c= 20.1 in. 6000
M, = 664 kip-ft a= 17.0 in.
oM, = 7040 kip-ft > Mu DCR = 0.09 5000 1
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu) 4000
P, = 62.8 kips c= 18.5 in. =
My= 792  kip-ft a= 158 in. g =000 |
oM, = 6589 Kip-ft > Mu DCR = 0.12| £
< 2000 }
Shear Check
Vu = 37.2 kips VMn = 437.5 kips 1000 +
Max V,=  1402.5 Kkips
0 - £ + + +
Vn = 1242.1 kipS /ﬁ 10000 15000 20000 25000
= 0.75 R
¢v4: = 9315 kips bcr=  ooa] oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
o, = 2.00 in 0.2fc= 0.800  ksi
du/hy, = 0.010 fc = 0.113 ksi < 0.2f'c
l/(600(1.5*5,/h,y) = 2464 in>c
Required Length = 10.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.22 in“
Reqd A;,= 000 in°
Crosswise Ag, = 0.22 in* Tie bar spacing exceeds maximum allowable of 8.00 in.
Reqd A;,= 000 in‘
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ENGINEERS + ASSOCIATES

Consulting Structural Engineers

Special Reinforced Concrete Shearwall

IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-11 DATE:
General Input Information
Length = 219 in. fo= 4,000 psi Sps = 0.580 hw/lw = 0.88
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 12 in. Cyllg = 4.00 fo= 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: 2 Mats
Vertical: #5 12in. o.c. Tie Bar Cover: 1.50 in
# Mats: 2 Cover to CL Vert Bars: 2.19 in.
Jamb Ties: #3 12in. o.c. Jamb Bar Spacing = 7.63 in.
Jamb Vert: 4 - #5 pp=  0.0086
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 177.68 0 173.41 0 Bye = 0.5 in
M (k-ft) -5.74 5.74 5.06 1194.12 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 1.37 -0.28 1.49 -58.25
General Output Information
Reinforcement Check
p = 0.0043
p= 0.0043
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 284.1  Kkips c= 245 in. 6000
M, = 1549 kip-ft a= 20.8 in.
oM, = 7905 kip-ft > Mu DCR = 0.20 5000
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu) 4000
P, = 139.3 kips c= 20.6 in. =
My,= 1557  kip-ft a= 175 in. g =000 |
oM, = 6816 Kip-ft > Mu DCR = 0.23| £
< 2000 }
Shear Check
V, = 76.8 kips Vi = 417.4  Kips 1000 |-
Max V,=  1329.7 Kkips
0 ‘ " + +
Vn - 11775 kipS 000 10000 15000 20000
= 0.75 R
¢v4: = 8831 kips bcr=  ooo| oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
o, = 2.00 in 0.2f'c = 0.800  ksi
du/hy, = 0.010 fc = 0.291 ksi < 0.2f'c
l/(600(1.5*5,/h,)) = 2336 in<c
Required Length = 12.3 in Special Boundary Element not Required
Required Height = 0 in Increase Jamb Length

Transverse Reinforcement

Lengthwise Ag,= 022  in°

Reqd A;,= 000 in°
Crosswise Ag, = 0.22 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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ENGINEERS + ASSOCIATES Special Reinforced Concrete Shearwall
Consulting Structural Engineers IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-12-1 DATE:
General Input Information
Length = 228 in. fe= 4,000 psi Sps=  0.580 hw/lw = 0.84
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 8 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 1 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 2- #5 pp=  0.0065
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 119.64 21.18 38.66 24.04 Sye = 0.5 in
M (k-ft) -14.14 -5.28 -6.77 371.22 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) -3.81 -1.04 -2.64 -44.01

General Output Information

Reinforcement Check

p = 0.0032
p= 0.0032
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 2105  kips c= 225 in. 4000
M, = 459 kip-ft a= 19.1 in. 3500 |
oM, = 4765  kipft >  Mu DCR=  0.10
3000 t
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu) 2500 ©
P, = 62.5 kips c= 16.2 in. =
. . o 2000 +
M, = 494 kip-ft a= 13.8 in. 5]
oM, = 3558 kip-ft > Mu DCR = 0.14) £ 1500 ¢
g
1000 +
Shear Check
V= 63.5 kips Vin = 732.0 kips 500
MaxV,= 9229  kips 0 : ; : ; ; ; ;
/U{ 4000 6000 8000 10000 12000 14000
Vo= 6995  kips S0t
¢= 0.60 -1000 -
Vo= 4197  kips DCR= 0.5 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
& = 2.00 in 0.2fc= 0.800  ksi
d/hy=  0.010 fc= 0.191  ksi<0.2fc
l/(600(1.5*5,/hy) = 2432 in>c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Ag, = 0.00 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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ENGINEERS + ASSOCIATES Special Reinforced Concrete Shearwall
Consulting Structural Engineers IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-12-2 DATE:
General Input Information
Length = 228 in. fe= 4,000 psi Sps=  0.580 hw/lw = 0.84
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 8 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 1 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 2- #5 pp=  0.0065
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 110.59 19.54 28.31 -24.04 Bye = 0.5 in
M (k-ft) -17.11 -7.02 -8.96 373.92 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) -2.24 -0.38 -1.6 -39.85

General Output Information

Reinforcement Check

p = 0.0032
p= 0.0032
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 132.3  kips c= 19.1 in. 4000
M, = 457 kip-ft a= 16.3 in. 3500 |
oM, = 4133  kipft >  Mu DCR=  0.11
3000 t
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu) 2500 ©
Py, = 118.0 kips c= 18.5 in. =
. . o 2000 +
M, = 500 kip-ft a= 15.8 in. 5]
oM, = 4016 kip-ft > Mu DCR = 0.12) £ 1500t
g
1000 +
Shear Check
V= 55.4 kips Vin = 556.2 kips 500
MaxV,= 9229  kips oI ® ; ; ; ; ; ;
/U{ 4000 6000 8000 10000 12000 14000
Vo= 6995  kips S0t
¢= 075 -1000 s
Vo= 5246  kips DCR= 011 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
& = 2.00 in 0.2fc= 0.800  ksi
d/hy,=  0.010 fc=  0.148  ksi<0.2fc
l/(600(1.5*5,/hy) = 2432 in>c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Ag, = 0.00 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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ENGINEERS + ASSOCIATES Special Reinforced Concrete Shearwall
Consulting Structural Engineers IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-12-3 DATE:
General Input Information
Length = 91 in. fo= 4,000 psi Sps = 0.580 hw/lw = 2.11
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 8 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 1 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 2- #5 pp=  0.0065
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 49.55 9.84 15.08 -38.96 Sye = 0.5 in
M (k-ft) -4.92 -1.97 -2.88 36.87 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 2.71 1.15 2.07 -8.58

General Output Information

Reinforcement Check

p = 0.0032
p= 0.0032
Flexural Check
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 89.5 kips c= 8.9 in. 1600
M, = 52 kip-ft a= 7.6 in. 1400 &
oM, = 783 Kip-ft > Mu DCR = 0.07
1200 1
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Min Pu) 1000 &
P, = 23.9 kips c= 6.0 in. =
. . o 800 T
M, = 40 kip-ft a= 51 in. 5]
oM, = 568 kip-ft > Mu DCR = 0.07) £ oot
g
400
Shear Check
V= 13.3 kips Vin = 102.1 kips 200 1
Max V, = 368.3  kips 0 s ; ; ;
/5(;0 1000 1500 2000 2500
Vo= 2331  kips 201
¢= 075 -400 s
Vo= 1749  kips DCR=  0.08 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
o, = 2.00 in 0.2f'c = 0.800  ksi
d/hy,=  0.010 fc=  0.172  ksi<0.2fc
l,/(600(1.5*5,/hy) = 9.71 in>c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Ag, = 0.00 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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ENGINEERS + ASSOCIATES Special Reinforced Concrete Shearwall
Consulting Structural Engineers IBC & ACI 318
PROJECT NAME: Powder Mountain Parcel 4 ENGINEER:
LOCATION: P-12-4 DATE:
General Input Information
Length = 91 in. fo= 4,000 psi Sps = 0.580 hw/lw = 2.11
Height = 16 ft f, = 60 ksi f, = 0.5 B.= 0.85
t= 8 in. Cyllg = 4.00 f, = 0.29
Reinforcement Jamb Input
Size Spacing Jamb Length = 12 in.
Horizontal: #5 12in. o.c. Jamb Bar Pattern: Hooks Engaging Bars
Vertical: #5 12 in.o.c. Tie Bar Cover: 1.50 in
# Mats: 1 Cover to CL Vert Bars: 1.81 in.
Jamb Ties: #0 12in. o.c. Jamb Bar Spacing = 12.00 in.
Jamb Vert: 2- #5 pp=  0.0065
Unfactored Loads
D L S E Soil Check per ACI 18.10.6.2? N
P (kips) 44.57 7.97 12.37 39.58 Bye = 0.5 in
M (k-ft) -0.9 -0.4 -0.19 31.49 Max # sqrt f'c = 8 8 typical (10 for a single pier)
V (kips) 1.15 0.55 1.04 -6.42

General Output Information

Reinforcement Check

p = 0.0032
p= 0.0032
Flexural Check
Load Combination 1 - 1.32*D + 0.5*L + 0.29*S + 1.30*E + 1.00*Soil (Max Pu) Interaction Diagram
Py = 117.7  Kips c= 10.0 in. 1600
M, = 39 kip-ft a= 8.5 in. 1400 &
oM, = 870 Kip-ft > Mu DCR = 0.05
1200 1
Load Combination 2 - 0.78*D + -1.30*E + 1.00*Soil (Min Pu) 1000 &
P, = -16.5 kips c= 4.2 in. =
. . o 800 1
M, = 42 kip-ft a= 3.6 in. 5]
oM, = 428 kip-ft > Mu DCR = 0.10) £ oot
g
400
Shear Check
V= 9.2 kips Vin = 153.2 kips 200 1
MaxV,=  368.3  kips . ; ; ;
/5(;0 1000 1500 2000 2500
Vo= 2331  kips 201
¢= 075 -400 s
Vo= 1749  kips DCR=  0.05 oMn (kip-ft
Boundary Element
ACI 318 Section 18.10.6.2 ACI 318 Section 18.10.6.3
o, = 2.00 in 0.2fc= 0.800  ksi
d/hy=  0.010 fc=  0.199  ksi<0.2fc
l,/(600(1.5*5,/hy) = 9.71 in <c
Required Length = 0.0 in Special Boundary Element not Required
Required Height = 0 in
Transverse Reinforcement
Lengthwise A, = 0.00  in‘
Reqd A;,= 000 in°
Crosswise Ag, = 0.00 in* Tie bar spacing exceeds maximum allowable of 8.00 in.

Reqd A;,= 000 in‘
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Calculation Sheet #

CONCRETE PIER ANALYSIS

ACI 318
Project: 2017.080 Powder Mountain Parcel 4 Date: 2017-06-26
)esignation: CP-1 SBP-2 Engineer: CAB
Column Geometry
Material Properties Base Plate Info y
fic: 4 ksi Type: T1 width: 18 inches
fy: 60 ksi B= 8 15
Bar#: 6 N= 13
Cover: 2.375 inches D= 0 10
o 0.65 Anchor @: 0.75 J:.
Offset(y): 0 o o
Factored Loads 051 0
Pu: 90.84 Kips X X
Mu,: 1 kip-ft length: D AL # Bars:
Mu,: 1 Kip-ft 18 3
. os5{ ©
inches o ° o
Preliminary Calculations
Ag = 324 in? 10 |
Ast= 352 in’
p= 0.010864 15
Bi= 0.85 # Bars: 3
oP,= 676.4326 Kips Minimum Tie Spacing y
#3@ 12 Alternate Bars along width require ties.
Base Plate Size #@ 12 Alternate bars along length require ties.
14
x-X Interaction Curve y-y Interaction Curve
900 900
800 ez 800 | eei
700 d s < 700 .
600 \ 600 \
N\ N\
500 500
D_C \ D_C \
< 400 \ - 400 \
300 ‘\ 300 \
200 7 200 /
100 T // 100 T //
0 4 / o0 /
0 50 100 150 200 250 0 50 100 150 200 250
oM, oM,

(c) Copyright Reaveley Engineers Associates, Inc.
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Calculation Sheet #

CONCRETE PIER ANALYSIS

ACI 318
Project: 2017.080 Powder Mountain Parcel 4 Date: 2017-06-26
)esignation: CP-1 SBP-3 Engineer: CAB
Column Geometry
Material Properties Base Plate Info y
fic: 4 ksi Type: T1 width: 18 inches
fy: 60 ksi B= 14 15 -
Bar#: 6 N= 14
Cover: 2.375 inches D= 0 101
o 0.65 Anchor @: 0.75
Offset(y): 0 Y 0 o0
Factored Loads °]
Pu: 361.65 Kips X X
Mu,: 1 kip-ft length: DU B A /S # Bars:
Mu,: 1 Kip-ft 18 3
inches ° %
Preliminary Calculations
Ag = 324 in? 10 |
Ast= 352 in’
p= 0.010864 15
Bi= 0.85 # Bars: 3
oP,= 676.4326 Kips Minimum Tie Spacing y
#3@ 12 Alternate Bars along width require ties.
Base Plate Size #@ 12 Alternate bars along length require ties.
14
x-X Interaction Curve y-y Interaction Curve
900 900
800 ez 800 [ e
700 d s < 700 .
600 \ 600 \
N\ N\
500 500
D_C \ D_C \
< 400 - 400
[y \ 'Y \
300 ‘\ 300 \
200 200
/ /
100 // 100 //
0 50 100 150 200 250 0 50 100 150 200 250
oM, oM,

(c) Copyright Reaveley Engineers Associates, Inc.
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Calculation Sheet #

CONCRETE PIER ANALYSIS

ACI 318
Project: 2017.080 Powder Mountain Parcel 4 Date: 2017-06-26
)esignation: CP-1 SBP-4 Engineer: CAB
Column Geometry
Material Properties Base Plate Info y
fic: 4 ksi Type: T1 width: 18 inches
fy: 60 ksi B= 11 15 -
Bar#: 6 N= 14
Cover: 2.375 inches D= 0 101
o 0.65 Anchor @: 0.75
Offset(y): 0 e ¥ Te:°
Factored Loads °
Pu: 289.64 Kips X X
Mu,: 1 kip-ft length: DR AL /S # Bars:
Mu,: 1 Kip-ft 18 3
inches 0.0 "L ol
Preliminary Calculations
Ag = 324 in? 10 |
Ast= 352 in’
p= 0.010864 15
Bi= 0.85 # Bars: 3
oP,= 676.4326 Kips Minimum Tie Spacing y
#3@ 12 Alternate Bars along width require ties.
Base Plate Size #@ 12 Alternate bars along length require ties.
14
x-X Interaction Curve y-y Interaction Curve
900 900
800 ez 800 [ e
700 d s < 700 .
600 \ 600 \
N\ N\
500 500
D_C \ D_C \
< 400 \ - 400 \
300 ¢ ‘\ 300 ¢ \
200 7 200 /
100 // 100 //
0 50 100 150 200 250 0 50 100 150 200 250
oM, oM,

(c) Copyright Reaveley Engineers Associates, Inc.
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Calculation Sheet #

CONCRETE PIER ANALYSIS

ACI 318
Project: 2017.080 Powder Mountain Parcel 4 Date: 2017-06-26
)esignation: CP-2 SBP-6 Engineer: CAB
Column Geometry
Material Properties Base Plate Info y
fic: 4 ksi Type: T1 width: 22 inches
fy: 60 ksi B= 15 15 -
Bar#: 8 N= 18
Cover: 2.5 inches D= 0 —
o: 0.65 Anchor @: 0.75 (o] o (0] ° o
Offset(y): 0
Factored Loads °]
Pu: 397.3 Kips X X
Mu,: 1 kip-ft length: DA P O # Bars:
Muy: 1 kip-ft 22 3
inches 1
Preliminary Calculations o ° ? °0
Ag = 484 in? -10
Ast= 632 in’ J
p= 0.013058 15
Bi= 0.85 # Bars: 3
oP,= 1041.722 Kips Minimum Tie Spacing y
#3@ 16 All bars along width require ties.
Base Plate Size #4@ 16 All bars along length require ties.
14
x-X Interaction Curve y-y Interaction Curve
1400 1400
1200 | e 1200 |-
1000 = 1000 \
< 800 - 800
(ol o \
© 600 \ © 600 \
400 @ > 400 @ >
200 ~ 200 -
0 ~ 0 ~
0 100 200 300 400 500 0 100 200 300 400 500
oM, oM,

(c) Copyright Reaveley Engineers Associates, Inc.
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ENGINEERS + ASSOCIATES Retaining Walls

Consulting Structural Engineers
location Eden, Utah

date 6/26/2017 by CW

RETAINING WALL ANALYSIS & DESIGN - POOL WALL (ACI318/MSJC)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015
Tedds calculation version 2.9.00

Retaining wall details

Stem type Cantilever with inclined front face
Stem height hstem = 27 ft

Stem thickness tstem = 30 in

Slope length to front of stem lsit =6 in

Angle to rear face of stem o =90 deg

Angle to front face of stem of = 88.9 deg

Stem density ystem = 150 pcf

Toe length loe = 2 ft

Heel length Iheel = 28 ft

Base thickness thase = 30 in

Base density Ybase = 150 pcf

Height of retained soll hret = 21.5 ft

Angle of soil surface B =0 deg

Depth of cover cover = 2 ft

Depth of excavation Oexc = 2 ft

Height of water hwater = 12 ft

Water density yw = 62 pcf

Retained soil properties

Soil type Medium dense well graded sand
Moist density ymr = 135 pcf

Saturated density ysr = 145 pcf

Base soil properties

Soil type Medium dense well graded sand
Soil density yb = 115 pcf

Allowable bearing pressure Poearing = 4600 psf

Loading details
Live surcharge load Surcharger = 350 psf
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] . R EAV E I. EY project Powder Mountain Parcel 4

ENGINEERS + ASSOCIATES Retaining Walls

Consulting Structural Engineers
location Eden, Utah

date 6/26/2017 by CW
R
L%f 350 psi;;
& ﬁ 539;1
i i
o 2018 psf

General arrangement

Calculate retaining wall geometry

Base length Ibase = loe + lsif + tstem + Iheet = 33 ft

Saturated soil height hsat = hwater + dcover = 14 ft

Moist soil height Nmoist = hret - water = 9.5 ft

Length of surcharge load Isur = Iheel = 28 ft

- Distance to vertical component Xsur_v = |base - lheel / 2 = 19 ft

Effective height of wall Neft = hbase + dcover + hret = 26 ft

- Distance to horizontal component Xsur_h = hert / 2 = 13 ft

Area of wall stem Astem = hstem x (tstem + lsif / 2) = 74.25 ft?

- Distance to vertical component Xstem = (Nstem X tstem X (loe + lsif + tstem / 2) + hstem X lsit / 2 x (ltoe + 2 x lsit / 3)) /
Astem = 3.621 ft

Area of wall base Abase = lbase x thase = 82.5 ft?

- Distance to vertical component Xbase = lbase / 2 = 16.5 ft

Area of saturated soil Asat = hsat x Iheet = 392 ft?

- Distance to vertical component Xsat_v = lbase - (Nsat X lheet? / 2) / Asat = 19 ft

- Distance to horizontal component Xsat_h = (hsat + hbase) / 3 =5.5 ft

Area of water Awater = hsat x Ineel = 392 ft?

- Distance to vertical component Xwater_v = lbase = (Nsat X Iheet? / 2) / Asat = 19 ft

- Distance to horizontal component Xwater_h = (Nsat + hbase) / 3 = 5.5 ft

Area of moist soil Amoist = hmoist X Iheel = 266 ft?

- Distance to vertical component Xmoist_v = lbase = (Nmoist x Iheet? / 2) / Amoist = 19 ft




Clm
B REAVELEY
ENGINEERS + ASSOCIATES

Consulting Structural Engineers

sheet3 FTG - 8 Of 110

project Powder Mountain Parcel 4

Retaining Walls

location Eden, Utah

date 6/26/2017 by CW

- Distance to horizontal component

Area of base soil

- Distance to vertical component

- Distance to horizontal component

Soil coefficients

Coefficient of friction to back of wall
Coefficient of friction to front of wall
Coefficient of friction beneath base
Active pressure coefficient

Passive pressure coefficient

From IBC 2015 ¢l.1807.2.3 Safety factor
Load combination 1

Sliding check

Vertical forces on wall
Wall stem

Wall base

Saturated retained soil
Water

Moist retained soil
Total

Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Moist retained soil

Total

Check stability against sliding
Base soil resistance

Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem

Wall base

Saturated retained soil
Water

Moist retained soil

Xmoist_h = (Nmoist X (toase + Nsat + Nmoist / 3) / 2 + (Nsat + tbase)?/2) / (Nsat + thase +
hmoist / 2) = 10.802 ft

Apass = deover X (ltoe + Isif x dcover / (2 x hstem)) = 4.037 ft?

Xpass_v = lbase - (cover X ltoe x (lbase - ltoe / 2) + lsit x dcover? / (2 x hstem) x (lbase -
loe - Isit x dcover / (3 x hstem))) / Apass = 1.009 ft

Xpass_h = (cover + hpase) / 3 = 1.5 ft

Ksr = 0.450
K = 0.450
Koo = 0.450
Ka =0.330
Ke = 3.000

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem X Ystem = 11138 plf

Foase = Abase X Ybase = 12375 plf

Fsat v = Asat X (ysr - yw) = 32379 plf

Fwater_v = Awater X yw = 24461 plf

Fmoist_v = Amoist X ymr = 35910 plf

Ftotal_v = Fstem + Foase + Fsat v + Fmoist_v + Fwater v = 116263 plf

Fsur_h = Ka x SurchargeL x hett = 3003 plf

Fsat_h = Ka x (ysr - yw) x (Nsat + hbase)? / 2 = 3710 plf

Fuwater h = Yw X (Nwater + Ocover + Nbase)? / 2 = 8494 plf

Fmoist_h = Ka x ymr x ((Neff - hsat - hbase)? / 2 + (Neff - hsat - hoase) x (Nsat + hbase))
= 8994 plf

Ftotal_h = Fsat_h + Fmoist_h + Fwater_h + Fsur_h = 24201 plf

Fexc_h = Kp x yb x (Npass + hbase)2 /2 =1078 plf
Friction = Frotal_v x Kb = 52318 plf
Frest = Fexc_h + Friction = 53396 plf
FOSsi = Frest / Frotai_h = 2.206 > 1.5
PASS - Factor of safety against sliding is adequate

Fstem = Astem X ystem = 11138 plf
Fbase = Abase X Ybase = 12375 plf
Fsat v = Asat x (ysr - yw) = 32379 plf
Fwater v = Awater X yw = 24461 plf
Fmoist_v = Amoist X ymr = 35910 plf
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Total

Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Moist retained soil

Base soil
Total

Overturning moments on wall
Surcharge load

Saturated retained soil

Water

Moist retained soil

Total

Restoring moments on wall
Wall stem

Wall base

Saturated retained soil
Water

Moist retained soil

Base soil

Total

Check stability against overturning

Factor of safety

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Surcharge load
Saturated retained soil
Water

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Ftotal v = Fstem + Foase + Fsat v + Fmoist_v + Fwater v = 116263 plf

Fsur_n = Ka x Surcharger x hett = 3003 plf

Fsat_h = Ka x (ysr - yw) x (hsat + hbase)? / 2 = 3710 plf

Fwater h = Yw X (Nwater + Ocover + hbase)? / 2 = 8494 plf

Fmoist_ h = Ka x ymr x ((Neff - hsat - hbase)? / 2 + (Neff - hsat - hbase) x (hsat + hbase))
= 8994 plf

Fexc_h = -Kp x b x (Npass + hbase)? / 2 = -1078 plf

Ftotal h = Fsat_h + Fmoist h + Fexc_h + Fwater h + Fsur h = 23123 pr

Msur_oT = Fsur_h X Xsur_h = 39039 Ib_ft/ft

Msat_oT = Fsat_h X Xsat_h = 20408 Ib_ft/ft

Mwater 0T = Fwater_h X Xwater h = 46718 Ib_ft/ft

Mmoist oT = Fmoist_h X Xmoist_h = 97148 Ib_ft/ft

Miotal_oT = Msat_oT + Mmoist oT + Mwater ot + Msur_ot = 203313 Ib_ft/ft

Mstem_R = Fstem x Xstem = 40331 Ib_ft/ft

Mbase_R = Fbase X Xbase = 204187 Ib_ft/ft

Msat R = Fsat_v x Xsat_v = 615205 Ib_ft/ft

Mwater R = Fwater v X Xwater v = 464755 lb_ft/ft

Mmoist_R = Fmoist_v X Xmoist_v = 682290 |b_ft/ft

Mexc R = -Fexc_h X Xexc_h = 898 Ib_ft/ft

Mtotal_ R = Mstem_R + Mbase_ R + Msat R + Mmoist R + Mexc_R + Mwater R = 2007667
Ib_ft/ft

FOSot = Meotal_R / Miotal_oT = 9.875 > 1.5
PASS - Factor of safety against overturning is adequate

Fstem = Astem X ystem = 11138 plf

Foase = Abase X Ybase = 12375 plf

Fsur_v = SurchargeL x lheel = 9800 plf

Fsat_v = Asat x (ysr - yw) = 32379 plf

Fwater v = Awater X yw = 24461 plf

Fmoist_v = Amoist X ymr = 35910 plf

Fpass_v = Apass x yb = 464 plf

Frotal_v = Fstem + Fbase + Fsat v + Fmoist_v + Fpass_v + Fwater_v + Fsur_v = 126527

plf

Fsur_h = Ka x Surcharger x heff = 3003 plf
Fsat_.h = Ka X (ysr - yw) % (hsat + hbase)2 /2 =3710 plf
Fuwater_h = yw X (Nwater + Qcover + hbase)2 /2 = 8494 plf
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Moist retained soil

Base soil
Total

Moments on wall
Wall stem

Wall base

Surcharge load
Saturated retained soil
Water

Moist retained soil
Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction
Loaded length of base
Bearing pressure at toe
Bearing pressure at heel
Factor of safety

Fmoist_h = Ka x ymr x ((Neff - hsat - hbase)? / 2 + (hefr - hsat - hoase) x (Nsat + hpase))
= 8994 plf

Fpass_h = -Kp x b x (dcover + hbase)? / 2 = -3493 plf

Ftotal_h = maX(Fsat_h + Fmoist_h + Fpass_h + Fwater_h + Fsur_n - Ftotal_v x Kibb, O plf)
=0 plf

Mstem = Fstem x Xstem = 40331 Ib_ft/ft

Mbase = Fbase X Xbase = 204187 Ib_ft/ft

Msur = Fsur_v X Xsur_v - Fsur_h X Xsur_h = 147161 Ib_ft/ft

Msat = Fsat v X Xsat_v - Fsat_h x Xsat_h = 594797 Ib_ft/ft

Mwater = Fwater v X Xwater v - Fwater h X Xwater h = 418037 lb_ft/ft

Mmoist = Fmoist v X Xmoist_v - Fmoist_h X Xmoist_h = 585142 Ib_ft/ft

Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 5708 Ib_ft/ft

Miotal = Mstem + Mbase + Msat + Mmoist + Mpass + Mwater + Msur = 1995364 Ib_ft/ft

X = Meotal / Frotal v = 15.77 ft
e= X-lbase/2=-0.73ft
lioad = lbase = 33 ft
Qtoe = Ftotal_v / Ibase x (1 - 6 x € / lpase) = 4343 psf
Oheel = Frotal_v / Ibase X (1 + 6 x € / lpase) = 3325 psf
FOSbp = Phearing / max(Qtoe, qheet) = 1.059

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-14

Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'e = 5000 psi
Concrete type Normal weight

Reinforcement details

Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement

Front face of stem Cst=2in

Rear face of stem Csr=21in

Top face of base Cot=21In

Bottom face of base Cob = 31in

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead
Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth
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Loading defails - Combination No.1 - kips/ft

Loading defails - Combination No.2 - kips/ft

Check stem design at base of stem
Depth of section

Shear force - Combination No.1 - kips/ft Bending moment - Combination No.1 - kips_ft/ft

Shear force - Combination No.2 - kips/ft Bending moment - Combination No.2 - kips_ft/ft

h=36in

Rectangular section in flexure - Section 22.3

Design bending moment combination 2
Depth of tension reinforcement
Compression reinforcement provided

M = 238212 Ib_ft/ft
d=h -Csr'¢sr/2:33.436 in
No.4 bars @ 12" c/c

Area of compression reinforcement provided Astprov = T x ¢t | (4 x Ssf) = 0.196 in?/ft

Tension reinforcement provided
Area of tension reinforcement provided
Maximum reinforcement spacing - cl.11.7.2

Depth of compression block
Neutral axis factor - cl.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

No.9 bars @ 6" c/c
Asrprov = Tt % ¢si? / (4 x Ssr) = 1.999 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in

PASS - Reinforcement is adequately spaced
a = Asrprov x fy / (0.85 x f'c) = 2.351 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.8
c=a/l/p1=2.939in
£&=0.003 x (d-c)/c=0.031128

Section is in the tension controlled zone
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Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - ¢l.9.6.1.2

o = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Asrprov x Ty x (d - a / 2) = 322386 Ib_ft/ft
OMn = ¢r x Mn = 290148 Ib_ft/ft
M/ ¢Mn = 0.821
PASS - Design flexural strength exceeds factored bending moment
Asr.des = 1.63 in?/ft
Asrmin = max(3 x V(f'c x 1 psi), 200 psi) x d / fy = 1.419 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - cl.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.11.5.1.1

Check stem design at 8 ft
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.11.7.2

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.9.6.1.3

V = 31098 Ib/ft
A=1
Ve = 2 x A x V(fe x 1 psi) x d = 56743 Ib/ft
ds = 0.75
OVe = ¢s x Ve = 42557 Ibfft
V/¢Ve=0.731
PASS - No shear reinforcement is required
h=34.222in

M = 69037 Ib_ft/ft
d=h-cCs-¢s1/2=31.7221in
No.4 bars @ 12" c/c
Asitprov = T X ¢st12 / (4 x Ssf1) = 0.196 in?/ft
No.8 bars @ 12" c/c
Asriprov = T % ¢sr1? [ (4 x Ssr1) = 0.785 in?/ft
Smax = Min(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Asriprov x fy / (0.85 x f'¢) =0.924 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.8
c=a/p1=1.155in
& =0.003 x (d-c)/c=0.079395
Section is in the tension controlled zone
¢r = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Asrrprov x fy x (d - a/2) = 122758 Ib_ft/ft
OMn = ¢f x My = 110482 Ib_ft/ft
M/ $Mn = 0.625
PASS - Design flexural strength exceeds factored bending moment
Asr1.des = 0.488 in?/ft
Asrimod = 4 x Asrides / 3 = 0.651 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force
Concrete modification factor - ¢l.19.2.4

V = 12726 Ibfft
A=1
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Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor
Design concrete shear strength - ¢l.11.5.1.1

Check stem design at 16 ft
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.11.7.2

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - ¢l.9.6.1.3

Ve =2 x A x V(fe x 1 psi) x d = 53834 Ib/ft
ds = 0.75
OVe = ds x Ve = 40376 Ib/ft
V/¢Ve = 0.315
PASS - No shear reinforcement is required

h =32.445in

M = 10209 Ib_ft/ft
d=h-cCsr-odsr2/2=30.07in
No.4 bars @ 12" c/c
Asizprov = T X ¢s2? | (4 x Ssf2) = 0.196 in?/ft
No.6 bars @ 12" c/c
Asr2.prov = T X Gsr2? | (4 x Ssr2) = 0.442 in?/ft
Smax = MiN(18 in, 3 x h) = 18in
PASS - Reinforcement is adequately spaced
a = Asrzprov x fy / (0.85 x f'c) =0.52 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.8
c=a/B1=0.65in
€=0.003 x (d-c)/c=0.13585
Section is in the tension controlled zone
¢r = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Asr2prov x fy x (d - a/ 2) = 65848 Ib_ft/ft
OMn = ¢f x M = 59263 Ib_ft/ft
M/ ¢6Mn=0.172
PASS - Design flexural strength exceeds factored bending moment
Asr2.des = 0.076 in?/ft
Asrzmod = 4 x Asr2.des / 3 = 0.101 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - cl.11.5.1.1

V = 3391 Ib/ft
r=1
Ve =2 x A x V(e x 1 psi) x d = 51030 Ib/ft
$s=0.75
OVe = ¢s x Ve = 38272 Ibfft
V / oVe = 0.089
PASS - No shear reinforcement is required

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - cl.11.6.1
Transverse reinforcement provided
Area of transverse reinforcement provided

Asxreq = 0.0025 x (tstem + lsif) = 1.08 in?/ft
No.7 bars @ 13" c/c each face
Asx_prov =2xmx (')sxz / (4 X SSX) =111 in2/ﬁ

PASS - Area of reinforcement provided is greater than area of reinforcement required
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Check base design at heel
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 1

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.7.7.2.3

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.7.6.1.1

h=30in

M = 33326 Ib_ft/ft
d=h-cob-dop/2=26.563in
No.10 bars @ 6" c/c
Abtprov = Tt x b? / (4 x Sbr) = 2.534 in?/ft
No.7 bars @ 10" c/c
Abb.prov = Tt X ¢bb? / (4 x Sbb) = 0.722 in?/ft
Smax = MiN(18 in, 3 x h) = 18in
PASS - Reinforcement is adequately spaced
a = Abb.prov x fy / (0.85 x f'c) = 0.849 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.8
c=a/p1=1.061in
&t =0.003 x (d - c)/c=0.072095
Section is in the tension controlled zone
¢f = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abb.prov x fy x (d - a/ 2) = 94304 Ib_ft/ft
OMn = ¢r x Mn = 84874 lo_ft/ft
M/ ¢Mn = 0.393
PASS - Design flexural strength exceeds factored bending moment
Abb.des = 0.281 in?/ft
Abb.min = 0.0018 x h = 0.648 in%/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.7.6.3.1

Check base design at heel
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.7.7.2.3

V = 9940 Ib/ft
r=1
Ve =2 x A x V(e x 1 psi) x d = 45078 Ib/ft
¢s=0.75
dVe = ¢s x Ve = 33809 Ib/ft
V/ oVe=0.294
PASS - No shear reinforcement is required
h=30in

M = 280902 Ib_ft/ft
d=h-cot-dot/2=27.365in
No.7 bars @ 10" c/c
Abb.prov = Tt x ¢bb? / (4 x Sbb) = 0.722 in?/ft
No.10 bars @ 6" c/c
Abtprov = T X doi2 / (4 x Sbr) = 2.534 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in
PASS - Reinforcement is adequately spaced
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Depth of compression block
Neutral axis factor - cl.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.7.6.1.1

a = Abtprov x fy / (0.85 x f'c) = 2.981 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.8
c=alp1=3.726 in
£ =0.003 x (d - ¢) / ¢ = 0.019034
Section is in the tension controlled zone

¢f = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abtprov x fy x (d -a /2) = 327772 |b_ft/ft
OMn = ¢ x Mn = 294995 Ib_ft/ft
M/ ¢Mn = 0.952

PASS - Design flexural strength exceeds factored bending moment
Abtdes = 2.405 in?/ft
Abtmin = 0.0018 x h = 0.648 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.7.6.3.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - cl.76.1.1
Transverse reinforcement provided

Area of transverse reinforcement provided

V = 13508 Ib/ft
A=1
Ve =2 x A x V(f'e x 1 psi) x d = 46440 Ib/ft
¢s=0.75
OVe = ¢s x Ve = 34830 Ib/ft
V/¢Vc=0.388
PASS - No shear reinforcement is required

Abxreq = 0.0018 x thase = 0.648 in?/ft
No.6 bars @ 12" c/c each face
Abxprov = 2 X T X (I)bx2 / (4 x sbx) = 0.884 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required
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RETAINING WALL ANALYSIS & DESIGN - EAST BASEMENT WALL (ACI318/MSJC)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soil
Angle of soil surface
Depth of cover

Depth of excavation
Height of water

Water density

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load
Vertical line load at 0.75 ft

Propped cantilever pinned at the base

hstem = 21 ft
hprop = 21 ft
tstem = 18 in
o =90 deg
ystem = 150 pcf
loe = 1.75 ft
Iheel = 1.75 ft
thase = 16 in
Ybase = 150 pcf
hret = 20 ft
B =0deg

cover = 1 ft
Oexc = 1 ft
hwater = 10 ft
yw = 62 pcf

Medium dense well graded sand

ymr = 135 pcf
ysr = 145 pcf

Medium dense well graded sand

vb = 115 pcf
Pbearing = 4600 psf

SurchargeL = 100 psf
Pp1 = 1000 plf
PL1 = 1000 plf

Tedds calculation version 2.9.00
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Calculate retaining wall geometry
Base length

Saturated soil height

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to horizontal component
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of saturated soil

- Distance to vertical component

- Distance to horizontal component
Area of water

- Distance to vertical component

- Distance to horizontal component
Area of moist soll

- Distance to vertical component

2004 psf

14@]:83!811 psf
.

General arrangement

Ibase = ltoe + tstem + lheel = 5 ft

hsat = hwater + dcover = 11 ft

hmoist = hret - hwater = 10 ft

Isur = Ineel = 1.75 ft

Xsur_v = lbase - Iheel / 2 = 4.125 ft

et = Nbase + dcover + hret = 22.333 ft

Xsur_h = heit / 2 = 11.167 ft

Astem = hstem x tstem = 31.5 ft?

Xstem = ltoe + tstem / 2 = 2.5 ft

Abase = Ibase x thase = 6.667 ft2

Xbase = lbase / 2 = 2.5 ft

Asat = hsat x Iheet = 19.25 ft?

Xsat_v = Ibase - (Nsat x Iheel® / 2) | Asat = 4.125 ft
Xsat_h = (hsat + hbase) / 3 = 4.111 ft

Awater = hsat X Iheel = 19.25 ft2

Xwater v = Ibase - (Nsat X lheei / 2) | Asat = 4.125 ft
Xwater_h = (hsat + hpbase) / 3 = 4.111 ft

Amoist = Nmoist x Iheel = 17.5 ft?

Xmoist_v = Ibase = (Nmoist x Iheet? / 2) / Amoist = 4.125 ft
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- Distance to horizontal component

Area of base soll
- Distance to vertical component
- Distance to horizontal component

Soil coefficients

Coefficient of friction to back of wall
Coefficient of friction to front of wall
Coefficient of friction beneath base
At rest pressure coefficient
Passive pressure coefficient

From IBC 2015 cl.1807.2.3 Safety factor
Load combination 1

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Surcharge load

Line loads

Saturated retained soil
Water

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Moist retained soil

Base soil
Total

Moments on wall
Wall stem

Wall base

Surcharge load

Line loads

Saturated retained soil
Water

Moist retained soil
Base soil

Xmoist_h = (Nmoist X (toase + Nsat + Nmoist / 3) / 2 + (Nsat + tbase)?/2) / (Nsat + thase +
hmoist / 2) = 8.907 ft

Apass = deover x hoe = 1.75 ft?

Xpass_v = Ibase - (cover X loex (lbase - ltoe / 2)) / Apass = 0.875 ft

Xpass_h = (Ocover + hpbase) / 3 =0.778 ft

Ksr = 0.450
K = 0.450
Kb = 0.450
Ko = 0.500
Ke = 3.000

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem X Ystem = 4725 plf

Fbase = Abase X Ybase = 1000 plf

Fsur_v = SurchargeL x lheel = 175 plf

Fp_v = Pp1 + PL1 = 2000 plf

Fsat_v = Asat x (Ysr - yw) = 1590 plf

Fwater_v = Awater X yw = 1201 plf

Frmoist v = Amoist X ymr = 2362 plf

Fpass_v = Apass x yb = 201 plf

Frotal_v = Fstem + Fbase + Fsat_v + Fmoist_v + Fpass_v + Fwater v + Fsur_v + Fp_y =
13255 plf

Fsur_h = Ko x Surcharger x heft = 1117 plf

Fsat_h = Ko x (Ysr - yw) % (Nsat + hbase)? / 2 = 3141 plf

Fuwater_h = Yw X (Nwater + Ocover + hbase)? / 2 = 4746 plf

Fmoist_h = Ko x ymr x ((Neff - hsat - hbase)? / 2 + (heff - hsat - hbase) x (Nsat + hbase))
= 11700 pif

Fpass_h = -Kp x b x (dcover + hbase)? / 2 = -939 plf

Ftotal_h = Fsat_h + Fmoist_h + Fpass_h + Fwater h + Fsur h = 19764 plf

Mstem = Fstem x Xstem = 11812 Ib_ft/ft
Mbase = Fbase X Xbase = 2500 Ib_ft/ft

sur = Fsur_v X Xsur_v = 722 Ib_ft/ft
Mp = ((Po1 + PL1)) x p1 = 1500 Ib_ft/ft
Msat = Fsat v X Xsat_v = 6559 Ib_ft/ft
Mwater = Fwater v X Xwater v = 4955 lb_ft/ft
Mmoist = Fmoist_v X Xmoist v = 9745 Ib_ft/ft
Mpass = Fpass_v X Xpass_v = 176 Ib_ft/ft
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Total Miotal = Mstem + Mbase + Msat + Mmoist + Mpass + Mwater + Msur + Mp = 37970
Ib_ft/ft
Check bearing pressure
Distance to reaction X = Motal / Frotal v = 2.865 ft
Eccentricity of reaction €= X-lbase /2 =0.365 ft
Loaded length of base lioad = lbase = 5 ft
Bearing pressure at toe Qtoe = Frotal v / lbase x (1 - 6 x € / Ipase) = 1491 psf
Bearing pressure at heel Oheel = Frotal_v / lbase x (1 + 6 x € / |base) = 3811 psf
Factor of safety FOSbp = Phearing / max(Qtoe, gheet) = 1.207

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-14

Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'e = 4500 psi
Concrete type Normal weight

Reinforcement details

Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement

Front face of stem cst=1.51in

Rear face of stem Csr=1.5in

Top face of base Cot=21In

Bottom face of base Cob = 31N

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead
Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth
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Loading defails - Combination No.” Shear force - Combination No.1 - Bending moment - Combination No.1

Check stem design at 8.646 ft
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.11.7.2

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.9.6.1.2

w

h=18in

M = 75833 Ib_ft/ft
d=h-cCsi-¢sx- Psim/ 2 = 15.375in
No.5 bars @ 12" c/c
Asmprov = T X ¢srm? | (4 x Ssmv) = 0.307 in?/ft
No.8 bars @ 8" c/c
Asivprov = Tt X dsim? / (4 x Ssim) = 1.178 in?/ft
Smax = MiN(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Astv.prov x fy / (0.85 x f'c) = 1.54 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/B1=1.867in
€ =0.003 x (d-c)/c=0.02171
Section is in the tension controlled zone
¢r = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Astmprov x fy x (d - a/ 2) = 86031 Ib_ft/ft
OMn = ¢ x Mn = 77428 Ib_ft/ft
M/ $Mn = 0.979
PASS - Design flexural strength exceeds factored bending moment
Asiv.des = 1.153 in?/ft
Astv.min = max(3 x V(f'e x 1 psi), 200 psi) x d / fy = 0.619 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Check stem design at base of stem
Depth of section

Rectangular section in shear - Section 22.5
Design shear force

h=18in

V = 19608 Ib/ft
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Concrete modification factor - cl.19.2.4 r=1
Nominal concrete shear strength - eqn.22.5.5.1 Ve =2 x A x V(e x 1 psi) x d = 24753 Ib/ft
Strength reduction factor ¢0s = 0.75
Design concrete shear strength - ¢l.11.5.1.1 OVe = s x Ve = 18565 Ib/ft
V/ $Vc = 1.056

Check stem design at prop
Depth of section

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.11.5.1.1

FAIL - Shear reinforcement is required, cross-section should be revised

h=18in

V = 9390 Ib/ft

r=1

Ve =2 x A x V(fe x 1 psi) x d = 24753 Ib/ft
s = 0.75

®Ve = ¢s x Ve = 18565 Ib/ft

V / Ve = 0.506

PASS - No shear reinforcement is required

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - c.11.6.1
Transverse reinforcement provided
Area of transverse reinforcement provided

Asx.req =0.002 x tstem = 0.432 in?/ft
No.5 bars @ 12" c/c each face
Asxprov = 2 X TT X (I)sxz /(4 x ssx) = 0.614 in2/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at heel
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 1

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.7.7.2.3

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor

Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis

h=16in

M =921 Ib_ft/ft
d=h-cob-¢bb/2=12.688in
No.4 bars @ 12" c/c
Abtprov = Tt x pp? / (4 x sbt) = 0.196 in?/ft
No.5 bars @ 10" c/c
Abb.prov = Tt x ¢bb? / (4 x Sbb) = 0.368 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in
PASS - Reinforcement is adequately spaced
a = Abb.prov x fy / (0.85 x fc) =0.481 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/p1=0.583in
£ =0.003 x (d-c)/c=0.06225
Section is in the tension controlled zone
¢r = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abb.prov x fy x (d - a/2) = 22912 Ib_ft/ft
OMn = ¢f x M = 20621 Ib_ft/ft
M/ o6Mn = 0.045
PASS - Design flexural strength exceeds factored bending moment
Abb.des = 0.016 in?/ft
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Minimum area of reinforcement - cl.7.6.1.1

Abb.min = 0.0018 x h = 0.346 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢cl.7.6.3.1

Check base design at heel
Depth of section

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - cl.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.7.6.3.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - cl.76.1.1
Transverse reinforcement provided

Area of transverse reinforcement provided

V = 1425 Ib/ft
A=1
Ve =2 x A x V(e x 1 psi) x d = 20426 Ibfft
¢s=0.75
dVe = ¢s x Ve = 15320 Ib/ft
V/ ¢V =0.093
PASS - No shear reinforcement is required

h=16in

V =709 Ib/ft
A=1
Ve = 2 x A x V(fe x 1 psi) x d = 20426 Ib/ft
¢s=0.75
OVe = ¢s x Ve = 15320 Ib/ft
V/ ¢Vc =0.046
PASS - No shear reinforcement is required

Abxreq = 0.0018 x thase = 0.346 in?/ft
No.5 bars @ 12" c/c each face
Abxprov = 2 X T X (1)b><2 /(4 x spbx) =0.614 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required
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RETAINING WALL ANALYSIS & DESIGN - GRID E AT STAIR (ACI318/MSJC)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soll
Angle of soil surface
Depth of cover

Depth of excavation
Height of water

Water density

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load
Vertical line load at 0.75 ft

Tedds calculation version 2.9.00

Propped cantilever pinned at the base
hstem = 14 ft
hprop = 14 ft
tstem = 12 in
o =90 deg
ystem = 150 pcf
ltoe = 1.5 ft
Iheet = 1.5 ft
thase = 16 in
Ybase = 150 pcf
hret = 13 ft
B =0deg

cover = 1 ft
Oexc = 1 ft
Nwater = 10 ft
yw = 62 pcf

Medium dense well graded sand
ymr = 135 pcf
Ysr = 145 pCf

Medium dense well graded sand
vb = 115 pcf
Pbearing = 4600 psf

SurchargeL = 100 psf
Pp1 = 1000 plf
PL1 = 1000 plf
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Calculate retaining wall geometry
Base length

Saturated soil height

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to horizontal component
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of saturated soil

- Distance to vertical component

- Distance to horizontal component
Area of water

- Distance to vertical component

- Distance to horizontal component
Area of moist soll

- Distance to vertical component

wﬁiﬂﬂjzsm psf

15J1 psf
7

General arrangement

Ibase = ltoe + tstem + Iheet = 4 ft

hsat = hwater + dcover = 11 ft

Nmoist = hret - hwater = 3 ft

Isur = Iheet = 1.5 ft

Xsur_v = lbase - Iheel / 2 = 3.25 ft

heff = Nbase + dcover + hret = 15.333 ft

Xsur_h = heit / 2 = 7.667 ft

Astem = hstem x tstem = 14 ft?

Xstem = ltoe + tstem / 2 = 2 ft

Abase = lbase X tpase = 5.333 ft?

Xbase = lbase / 2 = 2 ft

Asat = hsat x Iheel = 16.5 ft?

Xsat_v = |base - (Nsat x Iheel® / 2) [ Asat = 3.25 ft
Xsat_h = (hsat + hbase) / 3 = 4.111 ft

Awater = hsat x lheel = 16.5 ft?

Xwater_v = Ibase - (Nsat x Iheet® / 2) / Asat = 3.25 ft
Xwater_h = (hsat + hbase) / 3 = 4.111 ft

Anmoist = Nmoist X Iheel = 4.5 ft?

Xmoist_v = Ibase - (hmoist x |heel® / 2) | Amoist = 3.25 ft
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- Distance to horizontal component

Area of base soll
- Distance to vertical component
- Distance to horizontal component

Soil coefficients

Coefficient of friction to back of wall
Coefficient of friction to front of wall
Coefficient of friction beneath base
At rest pressure coefficient
Passive pressure coefficient

From IBC 2015 cl.1807.2.3 Safety factor
Load combination 1

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Surcharge load

Line loads

Saturated retained soil
Water

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Moist retained soil

Base soil
Total

Moments on wall
Wall stem

Wall base

Surcharge load

Line loads

Saturated retained soil
Water

Moist retained soil
Base soil

Xmoist_h = (Nmoist X (toase + Nsat + Nmoist / 3) / 2 + (Nsat + tbase)?/2) / (Nsat + thase +
hmoist / 2) = 6.944 ft

Apass = deover X lioe = 1.5 ft2

Xpass_v = Ibase - (cover X loex (Ibase - ltoe / 2)) / Apass = 0.75 ft

Xpass_h = (Ocover + hpbase) / 3 =0.778 ft

Ksr = 0.450
K = 0.450
Kb = 0.450
Ko = 0.500
Ke = 3.000

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem X ystem = 2100 plf

Fbase = Abase X Ybase = 800 plf

Fsur_v = SurchargeL x lheel = 150 plf

Fp_v = Pp1 + PL1 = 2000 plf

Fsat_v = Asat x (Ysr - yw) = 1363 plf

Fwater_v = Awater X yw = 1030 plf

Fmoist_v = Amoist X ymr = 608 plf

Fpass_v = Apass x yb = 173 plf

Frotal_v = Fstem + Fbase + Fsat_v + Fmoist_v + Fpass_v + Fwater v + Fsur_v + Fp_y =
8222 plf

Fsur_h = Ko x SurchargeL x heft = 767 plf

Fsat_h = Ko x (Ysr - yw) % (Nsat + hbase)? / 2 = 3141 plf

Fuwater_h = Yw X (Nwater + Ocover + hbase)? / 2 = 4746 plf

Fmoist_h = Ko x ymr x ((Neff - hsat - hbase)? / 2 + (heff - hsat - hbase) x (Nsat + hbase))
= 2801 plf

Fpass_h = -Kp x b x (dcover + hbase)? / 2 = -939 plf

Ftotal_h = Fsat_h + Fmoist_h + Fpass_h + Fwater h + Fsur h = 10516 plf

Mstem = Fstem x Xstem = 4200 Ib_ft/ft
Mbase = Fbase X Xbase = 1600 Ib_ft/ft

sur = Fsur_v x Xsur_v = 487 Ib_ft/ft
Mp = ((Po1 + PL1)) x p1 = 1500 Ib_ft/ft
Msat = Fsat v X Xsat_v = 4429 Ib_ft/ft
Mwater = Fwater v X Xwater v = 3346 lb_ft/ft
Mmoist = Fmoist_v X Xmoist v = 1974 Ib_ft/ft
Mpass = Fpass_v X Xpass_v = 129 Ib_ft/ft
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Total Miotal = Mstem + Mbase + Msat + Mmoist + Mpass + Mwater + Msur + Mp = 17667
Ib_ft/ft
Check bearing pressure
Distance to reaction X = Muotal / Frotal v = 2.149 ft
Eccentricity of reaction €= X-lbase /2 =0.149 ft
Loaded length of base lioad = lbase = 4 ft
Bearing pressure at toe Qtoe = Frotal v / lbase x (1 - 6 x € / Ipase) = 1597 psf
Bearing pressure at heel Oheel = Frotal_v / lbase x (1 + 6 x € / |base) = 2514 psf
Factor of safety FOSbp = Poearing / Max(Qtoe, gheel) = 1.83

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-11

Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'e = 4500 psi
Concrete type Normal weight

Reinforcement details

Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement

Front face of stem cst=1.51in

Rear face of stem Csr=1.5in

Top face of base Cot=21In

Bottom face of base Cob = 31N

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead
Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth
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Loading defails - Combination No.1 - k Shear force - Combination No.1 - kip Bending moment - Combination No.1
0R3 0g@;
Loading defails - Combination No.2 - k Shear force - Combination No.2 - kip Bending moment - Combination No.2
08
32
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Loading defails - Combination No.3 - k

0.05
B33

Check stem design at 5.851 ft
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.14.3.5

Depth of compression block
Neutral axis factor - ¢|.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - eqn.10-3

Shear force - Combination No.3 - kip Bending moment - Combination No.3

h=12in

M = 27077 Ib_ft/ft
d=h-csi- dsx - ¢psim/ 2 =9.438 in
No.5 bars @ 12" c/c
Asmprov = T X ¢srm? | (4 x Ssmv) = 0.307 in?/ft
No.7 bars @ 10" c/c
Asivprov = Tt X dsim? / (4 x Ssim) = 0.722 in?/ft
Smax = MiN(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Astv.prov x fy / (0.85 x f'c) = 0.943 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/p1=1.143in
€ =0.003 x (d-c)/c=0.021763
Section is in the tension controlled zone
¢r = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Astmprov x fy x (d - a/ 2) = 32348 Ib_ft/ft
OMn = ¢ x Mn = 29113 Ib_ft/ft
M/ $Mn = 0.930
PASS - Design flexural strength exceeds factored bending moment
Asim.des = 0.669 in?/ft
Astv.min = max(3 x V(fe x 1 psi), 200 psi) x d / fy = 0.38 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Check stem design at base of stem
Depth of section

Rectangular section in shear - Chapter 11
Design shear force

h=12in

V =10202 Ib/ft
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Concrete modification factor - cl.8.6.1 A=1
Nominal concrete shear strength - eqn.11-3 Ve =2 x A x V(fe x 1 psi) x d = 15194 Ib/ft
Strength reduction factor ¢0s = 0.75
Design concrete shear strength - ¢l.11.4.6.1 OVe = s x Ve = 11396 Ib/ft

V/ $Ve = 0.895

PASS - No shear reinforcement is required

Check stem design at prop
Depth of section h=12in
Rectangular section in shear - Chapter 11
Design shear force V = 5006 Ib/ft
Concrete modification factor - ¢l.8.6.1 r=1
Nominal concrete shear strength - eqn.11-3 Ve =2 x A x V(fe x 1 psi) x d = 15194 Ib/ft
Strength reduction factor ¢s=0.75
Design concrete shear strength - ¢l.11.4.6.1 OVe = s x Ve = 11396 Ib/ft

V/ $Ve = 0.439

PASS - No shear reinforcement is required

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - cl.14.3.3
Transverse reinforcement provided
Area of transverse reinforcement provided

Asx.req =0.002 x tstem = 0.288 in?/ft
No.5 bars @ 12" c/c each face
Asxprov = 2 X TT X (I)sxz /(4 x ssx) = 0.614 in2/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - c.10.5.4

Depth of compression block
Neutral axis factor - ¢|.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor

Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis

h=16in

M = 524 Ib_ft/ft
d=h-cob-¢bb/2=12.688in
No.4 bars @ 12" c/c
Abtprov = Tt x pp? / (4 x sbt) = 0.196 in?/ft
No.5 bars @ 10" c/c
Abb.prov = Tt x ¢bb? / (4 x Sbb) = 0.368 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in
PASS - Reinforcement is adequately spaced
a = Abb.prov x fy / (0.85 x fc) =0.481 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/p1=0.583in
£ =0.003 x (d-c)/c=0.06225
Section is in the tension controlled zone
¢r = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abb.prov x fy x (d - a/2) = 22912 Ib_ft/ft
OMn = ¢f x M = 20621 Ib_ft/ft
M/ ¢6Mn = 0.025
PASS - Design flexural strength exceeds factored bending moment
Abb.des = 0.009 in?/ft




Clm
B REAVELEY
ENGINEERS + ASSOCIATES

Consulting Structural Engineers

sheet27 FTG-320f 110

project Powder Mountain Parcel 4

Retaining Walls

location Eden, Utah

date 6/26/2017

by CW

Minimum area of reinforcement - ¢cl.7.12.2.1

Abb.min = 0.0018 x h = 0.346 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - ¢l.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

Design concrete shear strength - ¢cl.11.4.6.1

Check base design at heel
Depth of section

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - ¢l.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

Design concrete shear strength - ¢l.11.4.6.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - cl.7.12.2.1
Transverse reinforcement provided

Area of transverse reinforcement provided

V = 1415 Ib/ft
A=1
Ve =2 x A x V(e x 1 psi) x d = 20426 Ibfft
¢s=0.75
dVe = ¢s x Ve = 15320 Ib/ft
V/ ¢V =0.092
PASS - No shear reinforcement is required

h=16in

V = 295 Ib/ft
A=1
Ve = 2 x A x V(fe x 1 psi) x d = 20426 Ib/ft
¢s=0.75
OVe = ¢s x Ve = 15320 Ib/ft
V/¢Vc=0.019
PASS - No shear reinforcement is required

Abxreq = 0.0018 x thase = 0.346 in?/ft
No.5 bars @ 12" c/c each face
Abxprov = 2 X T X (1)b><2 /(4 x spbx) =0.614 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required
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No.7 HarN@ 5 6ada@ 12" c/c

SN IHEG@ 12" clc
R 28HRgA foce

N e e ment

Reinforcement details
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CONCRETE RETAINING WALL SCHEDULE (CRW-1)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type

Stem height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soll
Angle of soil surface
Depth of cover

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load

Cantilever
hstem = 6.5 ft
tstem = 8 iN
o =90 deg
ystem = 150 pcf
loe = 0.833 ft
Iheel = 2.5 ft
thase = 12 in
Ybase = 150 pcf
hret = 4 ft
B =0deg

cover = 2.5 ft

Medium dense well graded sand
Ymr = 135 pCf
Ysr = 145 pCf

Medium dense well graded sand
vb = 115 pcf
Pbearing = 4600 psf

SurchargeL = 250 psf

Tedds calculation version 2.9.00
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Calculate retaining wall geometry
Base length

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to horizontal component
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of moist soil

- Distance to vertical component

- Distance to horizontal component
Area of base soll

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical component

- Distance to horizontal component

0 pgh psrL

417 psf
1SEW299 psf
———
General arrangement

Ibase = ltoe + tstem + Iheet = 4 ft

Nmoist = hsoil = 6.5 ft

Isur = Iheet = 2.5 ft

Xsur_v = lbase - Iheel / 2 = 2.75 ft

Neft = Nbase + dcover + hret = 7.5 ft

Xsur_h = heft / 2 = 3.75 ft

Astem = hstem x tstem = 4.333 ft?

Xstem = ltoe + tstem / 2 = 1.167 ft

Abase = lbase X toase = 4 ft?

Xbase = lbase / 2 = 2 ft

Amoist = Nmoist X Iheel = 16.25 ft2

Xmoist_v = Ibase - (Nmoist X Iheet® / 2) / Amoist = 2.75 ft

Xmoist_h = heff / 3= 2.5 ft

Apass = dcover x loe = 2.083 ft?

Xpass_v = Ibase - (dcover x ltoex (|base - loe / 2)) /Apass =0.417 ft
Xpass_h = (dcover + hpase) / 3 = 1.167 ft

Aexc = hpass x loe = 2.083 ft2

Xexc_v = lbase - (Npass X lioex (Ibase - loe / 2)) / Aexc = 0.417 ft
Xexc_h = (Npass + hpase) / 3 = 1.167 ft




LI
i} . R EAV E I. EY project Powder Mountain Parcel 4

ENGINEERS + ASSOCIATES Retaining Walls

Consulting Structural Engineers
location Eden, Utah

date 6/26/2017 by CW
Soil coefficients
Coefficient of friction to back of wall Kir = 0.450
Coefficient of friction to front of wall K = 0.450
Coefficient of friction beneath base Kiob = 0.450
Active pressure coefficient Ka =0.330
Passive pressure coefficient Kp = 3.000

From IBC 2015 c¢1.1807.2.3 Safety factor

Load combination 1
Sliding check

Vertical forces on wall
Wall stem

Wall base

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Total

Check stability against sliding
Base soil resistance

Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem

Wall base

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Base soil

Total

Overturning moments on wall
Surcharge load

Moist retained soil

Total

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem X ystem = 650 plf

Foase = Abase X Ybase = 600 plf

Fmoist_v = Amoist X ymr = 2194 plf

Fexc v = Aexc x yb = 240 plf

Ftotal v = Fstem + Fpase + Fmoist v + Fexc_v = 3683 plf

Fsurﬁh = Ka x SurchargeL x hett = 619 p|f
Fmoist_h = Ka x ymr x he? / 2 = 1253 plf
Frotal_h = Fmoist_h + Fsur h = 1872 plf

Fexc_h = Kp x yb x (Npass + hbase)2 /2 =2113 plf
Friction = Frotal_v x Ktbb = 1658 plf
Frest = Fexc_h + Firiction = 3771 p|f
FOSsi = Frest / Frotai_h = 2.015 > 1.5
PASS - Factor of safety against sliding is adequate

Fstem = Astem X ystem = 650 plf

Foase = Abase X Ybase = 600 plf

Fmoist_v = Amoist X ymr = 2194 plf

Fexc_v = Aexc x yb = 240 plf

Fiotal_v = Fstem + Fpbase + Fmoist_v + Fexc_v = 3683 plf

Fsur_h = Ka x SurchargeL x hett = 619 plf
Fmoist_h = Ka x ymr x hei? / 2 = 1253 plf
Fexc_h = max(-Kp X Yb X (hpass + I”Ibase)2 /2, -(Fmoist_h + Fsur_h)) =-1872 p|f

Ftotal_h = Fmoist_h + Fexc_h + Fsur_nh = 0 plf

Msur_oT = Fsur_h X Xsur_n = 2320 Ib_ft/ft
Mmoist_oT = Fmoist_h X Xmoist_h = 3132 |b_ft/ft
Miotal_oT = Mmoist oT + Msur ot = 5453 Ib_ft/ft
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Restoring moments on wall

Wall stem

Wall base

Moist retained soil
Base soil

Total

Check stability against overturning

Factor of safety

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Surcharge load

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Base soil

Total

Moments on wall
Wall stem

Wall base
Surcharge load
Moist retained soil
Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction
Loaded length of base
Bearing pressure at toe
Bearing pressure at heel
Factor of safety

Mstem_R = Fstem x Xstem = 758 Ib_ft/ft

Mbase R = Fbase X Xbase = 1200 Ib_ft/ft

Mmoist R = Fmoist v X Xmoist_v = 6033 Ib_ft/ft

Mexc R = Fexc_ v X Xexc_v - Fexc_h X Xexc_h = 2283 Ib_ft/ft

Miotal R = Mstem R + Mbase R + Mmoist R + Mexc r = 10275 lb_ft/ft

FoSot = Miotal R / Mtota_ o = 1.884 > 1.5
PASS - Factor of safety against overturning is adequate

Fstem = Astem X Ystem = 650 plf

Foase = Abase X Ybase = 600 plf

Fsur_v = SurchargeL x lheel = 625 plf
Fmoist v = Amoist X ymr = 2194 plf
Fpass_v = Apass x yb = 240 plf

Frotal_v = Fstem + Fbase + Fmoist_v + Fpass_v + Fsur_v = 4308 plf

Fsur_h = Ka x SurchargeL x hett = 619 plf

Fmoist_ h = Ka x ymr x hei® / 2 = 1253 plf

Fpass_h = max(-Kp x b x (dcover + Nbase)? / 2, -(Fmoist_h + Fsur_n)) = -1872 plf
Ftotal_h = maX(Fmoist_h + Fpass_h + Fsur_h - Frotal_v x Kfob, O plf) = 0 plf

Mstem = Fstem x Xstem = 758 Ib_ft/ft

Mbase = Fbase x Xbase = 1200 Ib_ft/ft

Msur = Fsur v X Xsur_v - Fsur_h X Xsur_h = -602 lb_ft/ft

Mmoist = Fmoist_v X Xmoist_v - Fmoist_h X Xmoist h = 2900 lb_ft/ft
Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 2283 Ib_ft/ft
Mtotal = Mstem + Mbase + Mmoist + Mpass + Msur = 6541 Ib_ft/ft

X = Muotal / Frotal v = 1.518 ft
€= X- lbase / 2 =-0.482 ft
lioad = lbase = 4 ft
Qtoe = Ftotal v / lbase x (1 - 6 x € / lbase) = 1856 psf
Oheel = Frotal_v / Ibase x (1 + 6 x € / lbase) = 299 psf
FoSbp = Phearing / max(Qtoe, qheet) = 2.479

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-11

Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'c = 4000 psi
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Concrete type Normal weight
Reinforcement details
Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement
Front face of stem css=1.5in
Rear face of stem Csr=21in
Top face of base Cot=21in
Bottom face of base Cob =31in

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead
Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth

Loading defails - Combination No.1 - kips/ft Shear force - Combination No.1 - kips/ft Bending moment - Combination No.1 - kips_ft/ft

1
2
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Loading defails - Combination No.2 - kips/ft

0.13

36
0.98

Check stem design at base of stem
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.14.3.5

Depth of compression block
Neutral axis factor - c.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - eqn.10-3

Shear force - Combination No.2 - kips/ft Bending moment - Combination No.2 - kips_ft/ft

h=8in

M = 6051 Ib_ft/ft
d=h-cs-¢sr/2=5.688in
None
Ast.prov = 0 in?/ft
No.5 bars @ 12" c/c
Asrprov = Tt x ¢si? /| (4 x Ssr) = 0.307 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in
PASS - Reinforcement is adequately spaced
a = Asrprov x fy / (0.85 x f'c) = 0.451 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
c=a/p1=0.531in
£ =0.003 x (d - c)/c=0.029146
Section is in the tension controlled zone
¢f = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Asrprov x fy x (d - a / 2) = 8378 Ib_ft/ft
OMn = f x Mn = 7541 |b_ft/ft
M/ $Mn = 0.802
PASS - Design flexural strength exceeds factored bending moment
Asr.des = 0.244 in?/ft
Asrmin = max(3 x V(f'c x 1 psi), 200 psi) x d / fy = 0.228 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - cl.8.6.1
Nominal concrete shear strength - eqn.11-3

V = 2364 Ib/ft
A=1
Ve =2 x & x V(f'e x 1 psi) x d = 8633 Ib/ft
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Strength reduction factor ¢s = 0.75
Design concrete shear strength - ¢l.11.4.6.1 OVe = s x Ve = 6475 Ib/ft
V/ $Ve = 0.365

PASS - No shear reinforcement is required

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - cl.14.3.3 Asxreq = 0.002 x tseem = 0.192 in?/ft
Transverse reinforcement provided No.4 bars @ 12" c/c
Area of transverse reinforcement provided Asxprov = Tt X Psx® | (4 x Ssx) = 0.196 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe

Depth of section h=12in
Rectangular section in flexure - Chapter 10
Design bending moment combination 2 M = 1394 Ib_ft/ft
Depth of tension reinforcement d=h-coo-don/2=28.688in
Compression reinforcement provided No.5 bars @ 12" c/c
Area of compression reinforcement provided Abtprov = Tt x b? / (4 x sbr) = 0.307 in?/ft
Tension reinforcement provided No.5 bars @ 12" c/c
Area of tension reinforcement provided Abb.prov = Tt X dob? / (4 x Spb) = 0.307 in?/ft
Maximum reinforcement spacing - cl.10.5.4 Smax = MiN(18 in, 3 x h) = 18in
PASS - Reinforcement is adequately spaced
Depth of compression block a = Abb.prov x fy / (0.85 x f'c) = 0.451 in
Neutral axis factor - c.10.2.7.3 B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
Depth to neutral axis c=a/p1=0.531in
Strain in reinforcement & =0.003 x (d-c)/c=0.046101
Section is in the tension controlled zone
Strength reduction factor or = min(max(0.65 + (et - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Nominal flexural strength Mn = Abb.prov x fy x (d - a/2) = 12980 Ib_ft/ft
Design flexural strength OMn = ¢ x Mn = 11682 Ib_ft/ft
M/ ¢Mn =0.119
PASS - Design flexural strength exceeds factored bending moment
By iteration, reinforcement required by analysis Abb.des = 0.036 in?/ft
Minimum area of reinforcement - cl.7.12.2.1 Abb.min = 0.0018 x h = 0.259 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11

Design shear force V = 3052 Ib/ft
Concrete modification factor - ¢l.8.6.1 r=1
Nominal concrete shear strength - eqn.11-3 Ve =2 x A x V(fe x 1 psi) x d = 13187 Ibfft
Strength reduction factor ¢s =0.75
Design concrete shear strength - ¢l.11.4.6.1 dVe = ¢s x Ve = 9890 Ib/ft
V/ ¢V =0.309

PASS - No shear reinforcement is required

Check base design at heel
Depth of section h=12in
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Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.10.5.4

Depth of compression block
Neutral axis factor - ¢|.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.7.12.2.1

M = 5026 Ib_ft/ft
d=h-cot-dot/2=9.687in
No.5 bars @ 12" c/c
Abb.prov = 70 X Gob? / (4 x Sbb) = 0.307 in?/ft
No.5 bars @ 12" c/c
Abtprov = Tt x b? / (4 x spr) = 0.307 in?/ft
Smax = MiN(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Abtprov x fy / (0.85 x f'c) = 0.451 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85
c=a/p1=0.531in
€=0.003 x (d-c)/c=0.051753
Section is in the tension controlled zone
¢ = min(max(0.65 + (g - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abtprov x fy x (d - @/ 2) = 14514 Ib_ft/ft
OMn = ¢ x Mn = 13063 lo_ft/ft
M/ $Mn = 0.385
PASS - Design flexural strength exceeds factored bending moment
Abtdes = 0.116 in?/ft
Abtmin = 0.0018 x h = 0.259 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - cl.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

Design concrete shear strength - ¢l.11.4.6.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - cl.7.12.2.1
Transverse reinforcement provided

Area of transverse reinforcement provided

V = 3674 Ib/ft
A=1
Ve =2 x A x V(e x 1 psi) x d = 14705 Ib/ft
¢s=0.75
OVe = ¢s x Ve = 11028 Ib/ft
V/$Ve =0.333
PASS - No shear reinforcement is required

Abxreq = 0.0018 x thase = 0.259 in?/ft
No.5 bars @ 12" c/c each face
Abxprov = 2 X T X (])bx2 /(4 x spbx) =0.614 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required
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CONCRETE RETAINING WALL SCHEDULE (CRW-2)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type

Stem height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soll
Angle of soil surface
Depth of cover

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load

Cantilever
hstem = 9.5 ft
tstem = 12 in
o =90 deg
ystem = 150 pcf
loe = 1 ft
Iheel = 4 ft
thase = 12 in
Ybase = 150 pcf
hret = 7 ft
B =0deg

cover = 2.5 ft

Medium dense well graded sand
Ymr = 135 pCf
Ysr = 145 pCf

Medium dense well graded sand
vb = 115 pcf
Pbearing = 4600 psf

SurchargeL = 250 psf

Tedds calculation version 2.9.00
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Calculate retaining wall geometry
Base length

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to horizontal component
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of moist soil

- Distance to vertical component

- Distance to horizontal component
Area of base soll

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical component

- Distance to horizontal component

550 psf

2W223 psf

General arrangement

Ibase = ltoe + tstem + Iheet = 6 ft

Nmoist = hsoil = 9.5 ft

Isur = lheel = 4 ft

Xsur_v = lbase - lheel / 2 = 4 ft

Neft = Nbase + dcover + hret = 10.5 ft

Xsur_h = heft / 2 =5.25 ft

Astem = hstem x tstem = 9.5 ft?

Xstem = loe + tstem / 2 = 1.5 ft

Abase = Ibase X toase = 6 ft?

Xbase = lbase / 2 = 3 ft

Amoist = hmoist X Ineel = 38 ft2

Xmoist_v = Ibase - (Nmoist X Ineet / 2) / Amoist = 4 ft

Xmoist_h = hett / 3=3.5 ft

Apass = dcover x lioe = 2.5 ft?

Xpass_v = Ibase - (dcover x ltoex (|base - loe / 2)) /Apass =051t
Xpass_h = (dcover + hpase) / 3 = 1.167 ft

Aexc = hpass x loe = 2.5 ft2

Xexc_v = Ibase - (Npass X hoex (Ibase - ltoe / 2)) / Aexc = 0.5 ft
Xexc_h = (Npass + hpase) / 3 = 1.167 ft
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Soil coefficients
Coefficient of friction to back of wall Kir = 0.450
Coefficient of friction to front of wall K = 0.450
Coefficient of friction beneath base Kiob = 0.450
Active pressure coefficient Ka =0.330
Passive pressure coefficient Kp = 3.000

From IBC 2015 c¢1.1807.2.3 Safety factor

Load combination 1
Sliding check

Vertical forces on wall
Wall stem

Wall base

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Total

Check stability against sliding
Base soil resistance

Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem

Wall base

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Base soil

Total

Overturning moments on wall
Surcharge load

Moist retained soil

Total

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem X ystem = 1425 plf

Foase = Abase X Ybase = 900 plf

Fmoist_v = Amoist X ymr = 5130 plf

Fexc_v = Aexc x yb = 288 plf

Ftotal v = Fstem + Foase + Fmoist v + Fexc_v = 7743 plf

Fsurﬁh = Ka x SurchargeL x hett = 866 p|f
Fmoist_h = Ka x ymr x hei? | 2 = 2456 plf
Frotal_h = Fmoist_h + Fsur h = 3322 plf

Fexc_h = Kp x yb x (Npass + hbase)2 /2 =2113 plf
Friction = Frotal_v x Ktob = 3484 plf
Frest = Fexc_h + Firiction = 5597 p|f
FOSsi = Frest / Frotai_h = 1.685 > 1.5
PASS - Factor of safety against sliding is adequate

Fstem = Astem X ystem = 1425 plf

Fbase = Abase X Ybase = 900 plf

Frmoist v = Amoist X ymr = 5130 plf

Fexc_v = Aexc x yb = 288 plf

Ftotal v = Fstem + Fbase + Fmoist v + Fexc v = 7743 plf

Fsur h = Ka x Surcharger x heft = 866 plf

Fmoist_h = Ka x ymr x het® / 2 = 2456 plf

Fexc_h = -Kp x yb x (Npass + hvase)? / 2 = -2113 plf
Ftotal_h = Fmoist_h + Fexc_h + Fsur_h = 1209 plf

Msur_oT = Fsur_h x Xsur_h = 4548 Ib_ft/ft
Mmoist_ 0T = Fmoist_h X Xmoist_h = 8595 |b_ft/ft
Miotal_0T = Mmoist_oT + Msur ot = 13143 Ib_ft/ft
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Restoring moments on wall

Wall stem

Wall base

Moist retained soil
Base soil

Total

Check stability against overturning

Factor of safety

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Surcharge load

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Base soil

Total

Moments on wall
Wall stem

Wall base
Surcharge load
Moist retained soil
Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction
Loaded length of base
Bearing pressure at toe
Bearing pressure at heel
Factor of safety

Mstem R = Fstem X Xstem = 2137 Ib_ft/ft

Mbase R = Fbase X Xbase = 2700 Ib_ft/ft

Mmoist R = Fmoist_v X Xmoist_v = 20520 Ib_ft/ft

Mexc R = Fexc_ v X Xexc_v - Fexc_h X Xexc_h = 2609 Ib_ft/ft

Miotal R = Mstem R + Mbase R + Mmoist R + Mexc R = 27967 lb_ft/ft

FoSot = Miotal R / Mtota_ ot = 2.128 > 1.5
PASS - Factor of safety against overturning is adequate

Fstem = Astem X Ystem = 1425 plf

Foase = Abase X Ybase = 900 plf

Fsur_v = SurchargeL x lheel = 1000 plf
Fmoist v = Amoist X ymr = 5130 plf
Fpass_v = Apass x yb = 288 plf

Frotal_v = Fstem + Fbase + Fmoist_v + Fpass_v + Fsur_v = 8743 plf

Fsur_h = Ka x Surcharger x heft = 866 plf

Fmoist_ h = Ka x ymr x hei® / 2 = 2456 plf

Fpass_h = -Kp x b x (dcover + hbase)? / 2 = -2113 plf

Ftotal_h = maX(Fmoist_h + Fpass_h + Fsur_h - Frotal_v x Kfob, O plf) = 0 plf

Mstem = Fstem x Xstem = 2137 Ib_ft/ft

Mbase = Fbase X Xbase = 2700 Ib_ft/ft

Msur = Fsur v X Xsur_v - Fsur_h X Xsur_h = -548 Ib_ft/ft

Mmoist = Fmoist_v X Xmoist v - Fmoist_h X Xmoist h = 11925 Ib_ft/ft
Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 2609 Ib_ft/ft
Mtotal = Mstem + Mbase + Mmoist + Mpass + Msur = 18823 Ib_ft/ft

X = Muotal / Frotal v = 2.153 ft
€= X- lbase / 2 =-0.847 ft
lioad = lbase = 6 ft
Qtoe = Ftotal v / lbase x (1 - 6 x € / lbase) = 2691 psf
Oheel = Frotal_v / Ibase X (1 + 6 x € / lbase) = 223 psf
FoSbp = Phearing / max(Qtoe, qheet) = 1.709

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-11

Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'e = 4500 psi
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Concrete type Normal weight
Reinforcement details
Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement
Front face of stem css=1.5in
Rear face of stem Csr=21in
Top face of base Cot=21in
Bottom face of base Cob =31in

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead
Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth

Loading defails - Combination No.1 - kips/ft Shear force - Combination No.1 - kips/ft Bending moment - Combination No.1 - kips_ft/ft

1Bl
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Loading defails - Combination No.2 - kips/ft Shear force - Combination No.2 - kips/ft Bending moment - Combination No.2 - kips_ft/ft
0.13
3
s
Loading defails - Combination No.4 - kips/ft Shear force - Combination No.4 - kips/ft Bending moment - Combination No.4 - kips_ft/ft
&
s

Check stem design at base of stem
Depth of section

h=12in

Rectangular section in flexure - Chapter 10

Design bending moment combination 2
Depth of tension reinforcement
Compression reinforcement provided

M= 16142 Ib_ft/ft
d:h-Csr'¢sr/2:9.625 in
No.4 bars @ 12" c/c

Area of compression reinforcement provided Astprov = 0 % ds? | (4 x ssf) = 0.196 in?/ft

Tension reinforcement provided
Area of tension reinforcement provided

No.6 bars @ 12" c/c
Asr.prov = Tt X (])sr2 /(4 x ssr) = 0.442 in?/ft

Maximum reinforcement spacing - cl.14.3.5 Smax = Min(18 in, 3 x h) =18 in

Depth of compression block

PASS - Reinforcement is adequately spaced
a = Asrprov x fy / (0.85 x f'c) = 0.577 in




sheetas FTG -49 of 110

LI
] . R EAV E I. EY project Powder Mountain Parcel 4

ENGINEERS + ASSOCIATES Retaining Walls

Consulting Structural Engineers
location Eden, Utah

date 6/26/2017 by CW
Neutral axis factor - ¢|.10.2.7.3 B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
Depth to neutral axis c=al/p1=0.7in
Strain in reinforcement e&=0.003 x (d-c)/c=0.03825
Section is in the tension controlled zone
Strength reduction factor ¢t = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Nominal flexural strength Mn = Asrprov x fy x (d - a/ 2) = 20623 Ib_ft/ft
Design flexural strength OMn = ¢r x M = 18561 Ib_ft/ft
M/ $Mn = 0.870

PASS - Design flexural strength exceeds factored bending moment
By iteration, reinforcement required by analysis Asr.des = 0.383 in?/ft
Minimum area of reinforcement - eqn.10-3 Asrmin = max(3 x V(f'c x 1 psi), 200 psi) x d / fy = 0.387 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11

Design shear force V = 4471 Ib/ft
Concrete modification factor - ¢l.8.6.1 r=1
Nominal concrete shear strength - eqn.11-3 Ve =2 x A x V(e x 1 psi) x d = 15496 Ib/ft
Strength reduction factor ¢s=0.75
Design concrete shear strength - ¢l.11.4.6.1 OVe = ¢s x Ve = 11622 Ib/ft
V/ $Ve =0.385

PASS - No shear reinforcement is required

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - cl.14.3.3 Asxreq = 0.002 x tseem = 0.288 in?/ft
Transverse reinforcement provided No.4 bars @ 12" c/c each face
Area of transverse reinforcement provided Asxprov = 2 x 1t x 9sx? | (4 x Ssx) = 0.393 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe

Depth of section h=12in
Rectangular section in flexure - Chapter 10
Design bending moment combination 2 M = 2025 Ib_ft/ft
Depth of tension reinforcement d=h-cob-don/2=28.688in
Compression reinforcement provided No.5 bars @ 10" c/c
Area of compression reinforcement provided Abtprov = 7t x ¢t / (4 x Sbr) = 0.368 in?/ft
Tension reinforcement provided No.5 bars @ 12" c/c
Area of tension reinforcement provided Abb.prov = Tt x dob? / (4 x Spb) = 0.307 in?/ft
Maximum reinforcement spacing - c.10.5.4 Smax = MiN(18 in, 3 x h) =18 in

PASS - Reinforcement is adequately spaced
Depth of compression block a = Abb.prov x fy / (0.85 x fc) =0.401 in
Neutral axis factor - ¢.10.2.7.3 B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
Depth to neutral axis c=a/P1=0.486in
Strain in reinforcement & =0.003 x (d-c)/c=0.050614

Section is in the tension controlled zone

Strength reduction factor or = min(max(0.65 + (et - 0.002) x (250 / 3), 0.65), 0.9) = 0.9

Nominal flexural strength Mn = Abb.prov x fy x (d - a/2) = 13019 Ib_ft/ft
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Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.7.12.2.1

OMn = ¢f x Mn = 11717 Ib_ft/ft
M/ ¢Mn = 0.173
PASS - Design flexural strength exceeds factored bending moment
Abb.des = 0.052 in?/ft
Abb.min = 0.0018 x h = 0.259 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - ¢l.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

Design concrete shear strength - ¢l.11.4.6.1

Check base design at heel
Depth of section

Rectangular section in flexure - Chapter 10
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - c.10.5.4

Depth of compression block
Neutral axis factor - c.10.2.7.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - ¢l.7.12.2.1

V = 3863 Ib/ft
r=1
Ve =2 x A x V(fe x 1 psi) x d = 13987 Ib/ft
ds = 0.75
dVe = ¢s x Ve = 10490 Ib/ft
V/ ¢Ve = 0.368
PASS - No shear reinforcement is required
h=12in

M = 14360 Ib_ft/ft
d=h-cot-dot/2=9.687in
No.5 bars @ 12" c/c
Abb.prov = T X Gbb? / (4 x Sbb) = 0.307 in?/ft
No.5 bars @ 10" c/c
Abtprov = Tt x ¢t / (4 x Sbt) = 0.368 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in
PASS - Reinforcement is adequately spaced
a = Aotprov x fy / (0.85 x f'c) = 0.481 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/p1=0.583in
&t =0.003 x (d - ¢)/ c =0.046822
Section is in the tension controlled zone
¢ = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abtprov x fy x (d - a/ 2) = 17390 Ib_ft/ft
OMn = ¢f x My = 15651 Ib_ft/ft
M/ $Mn = 0.918
PASS - Design flexural strength exceeds factored bending moment
Abtdes = 0.337 in?/ft
Abtmin = 0.0018 x h = 0.259 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Chapter 11
Design shear force

Concrete modification factor - cl.8.6.1
Nominal concrete shear strength - eqn.11-3
Strength reduction factor

V = 5386 Ib/ft
A=1

Ve =2 x A x V(fe x 1 psi) x d = 15597 Ib/ft
s = 0.75
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Design concrete shear strength - ¢l.11.4.6.1 OVe = s x Ve = 11697 Ib/ft
V/ $Ve = 0.460

PASS - No shear reinforcement is required

Transverse reinforcement parallel to base

Minimum area of reinforcement - cl.7.12.2.1 Abxreq = 0.0018 x thase = 0.259 in?/ft
Transverse reinforcement provided No.4 bars @ 12" c/c each face
Area of transverse reinforcement provided Abxprov = 2 x T % ¢bx® / (4 x sbx) = 0.393 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

;
ARSI RLE

Reinforcement details
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CONCRETE RETAINING WALL SCHEDULE (CRW-3)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type

Stem height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soll
Angle of soil surface
Depth of cover

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load

Cantilever
hstem = 12.5 ft
tstem = 12 in
o =90 deg
ystem = 150 pcf
loe = 1 ft
Iheel = 6 ft
thase = 16 in
Ybase = 150 pcf
hret = 10 ft
B=0deg

cover = 2.5 ft

Medium dense well graded sand
ymr = 135 pcf
ysr = 145 pcf

Medium dense well graded sand
yb = 115 pcf
Pbearing = 4600 psf

SurchargeL = 250 psf

Tedds calculation version 2.9.00
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Calculate retaining wall geometry
Base length

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to horizontal component
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of moist soil

- Distance to vertical component

- Distance to horizontal component
Area of base soll

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical component

- Distance to horizontal component

A S VAL
e

3W200 psf

General arrangement

Ibase = loe + tstem + Iheel = 8 ft

Nmoist = hsoil = 12.5 ft

Isur = Iheet = 6 ft

Xsur_v = lbase - lheet / 2 =5 ft

Neft = hbase + dcover + hret = 13.833 ft

Xsur_h = heff / 2 = 6.917 ft

Astem = hstem x tstem = 12.5 ft?

Xstem = loe + tstem / 2 = 1.5 ft

Abase = Ipase X thase = 10.667 ft?

Xbase = lbase / 2 = 4 ft

Amoist = hmoist X Iheet = 75 ft2

Xmoist_v = Ibase - (Nmoist X Iheet / 2) / Amoist = 5 ft

Xmoist_h = hett / 3 =4.611 ft

Apass = dcover x lioe = 2.5 ft?

Xpass_v = Ibase - (Acover X lioex (Ibase - loe / 2)) / Apass = 0.5 ft
Xpass_h = (dcover + hpase) / 3 = 1.278 ft

Aexc = hpass x loe = 2.5 ft2

Xexc_v = Ibase - (Npass X hoex (Ibase - ltoe / 2)) / Aexc = 0.5 ft
Xexc_h = (Npass + hpase) / 3 = 1.278 ft
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Soil coefficients
Coefficient of friction to back of wall Kir = 0.450
Coefficient of friction to front of wall K = 0.450
Coefficient of friction beneath base Kiob = 0.450
Active pressure coefficient Ka =0.330
Passive pressure coefficient Kp = 3.000

From IBC 2015 c¢1.1807.2.3 Safety factor

Load combination 1
Sliding check

Vertical forces on wall
Wall stem

Wall base

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Total

Check stability against sliding
Base soil resistance

Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem

Wall base

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Base soil

Total

Overturning moments on wall
Surcharge load

Moist retained soil

Total

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem X ystem = 1875 plf

Foase = Abase X Ybase = 1600 plf

Fmoist_v = Amoist X ymr = 10125 plf

Fexc_v = Aexc x yb = 288 plf

Fiotal_v = Fstem + Fbase + Fmoist_v + Fexc_v = 13888 plf

Fsurﬁh = Ka x SurchargeL x heff = 1141 p|f
Fmoist_h = Ka X ymr x het? / 2 = 4263 pr
Ftotal_h = Fmoist_h + Fsur h = 5404 plf

Fexc_h = Kp x yb x (Npass + hbase)2 /2 = 2535 plf
Friction = Frotal_v x Ktbb = 6249 plf
Frest = Fexc_h + Friction = 8784 plf
FOSsi = Frest / Frotai_h = 1.626 > 1.5
PASS - Factor of safety against sliding is adequate

Fstem = Astem X ystem = 1875 plf

Foase = Abase X Ybase = 1600 plf

Fmoist_v = Amoist X ymr = 10125 plf

Fexc_v = Aexc x yb = 288 plf

Ftotal_v = Fstem + Fbase + Fmoist v + Fexc v = 13888 plf

Fsur_h = Ka x Surcharger x heff = 1141 plf
Fmoist_ h = Ka x ymr x het® / 2 = 4263 plf

Fexc_h = -Kp x yb x (Npass + hbase)? / 2 = -2535 plf
Ftotal_h = Fmoist_h + Fexc_h + Fsur_h = 2869 plf

Msur_oT = Fsur_h x Xsur_h = 7894 |b_ft/ft
Mmoist_oT = Fmoist_h X Xmoist_h = 19655 |b_ﬁ/ﬁl
Miotal_oT = Mmoist_oT + Msur ot = 27549 Ib_ft/ft
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Restoring moments on wall

Wall stem

Wall base

Moist retained soil
Base soil

Total

Check stability against overturning

Factor of safety

Bearing pressure check

Vertical forces on wall
Wall stem

Wall base

Surcharge load

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Moist retained soil

Base soil

Total

Moments on wall
Wall stem

Wall base
Surcharge load
Moist retained soil
Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction
Loaded length of base
Bearing pressure at toe
Bearing pressure at heel
Factor of safety

Mstem R = Fstem X Xstem = 2812 |b_ft/ft

Mbase R = Fbase X Xbase = 6400 Ib_ft/ft

Mmoist R = Fmoist_v X Xmoist_v = 50625 Ib_ft/ft

Mexc R = Fexc_ v X Xexc_v - Fexc_h X Xexc_h = 3383 Ib_ft/ft

Miotal R = Mstem R + Mbase R + Mmoist R + Mexc r = 63220 Ib_ft/ft

FoSot = Miotal R / Mtotal_ ot = 2.295 > 1.5
PASS - Factor of safety against overturning is adequate

Fstem = Astem X Ystem = 1875 plf

Foase = Abase X Ybase = 1600 plf

Fsur_v = SurchargeL x lheel = 1500 plf

Fmoist v = Amoist X ymr = 10125 plf

Fpass_v = Apass x yb = 288 plf

Ftotal_v = Fstem + Fbase + Fmoist_v + Fpass_ v + Fsur_v = 15388 plf

Fsur_h = Ka x Surcharger x heft = 1141 plf

Fmoist_ h = Ka x ymr x hei® / 2 = 4263 plf

Fpass_h = -Kp x b x (dcover + hbase)? / 2 = -2535 plf

Ftotal_h = maX(Fmoist_h + Fpass_h + Fsur_h - Frotal_v x Kfob, O plf) = 0 plf

Mstem = Fstem x Xstem = 2812 Ib_ft/ft

Mbase = Fbase X Xbase = 6400 Ib_ft/ft

Msur = Fsur v X Xsur_v - Fsur_h X Xsur_h = -394 lb_ft/ft

Mmoist = Fmoist_v X Xmoist_v - Fmoist_h x Xmoist h = 30970 Ib_ ft/ft
Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 3383 Ib_ft/ft
Mtotal = Mstem + Mbase + Mmoist + Mpass + Msur = 43171 Ib_ft/ft

X = Muotal / Frotal v = 2.806 ft
€= X- lbase /2 =-1.194 ft
lioad = lbase = 8 ft
Qtoe = Frotal_v / Ibase x (1 - 6 x € / lbase) = 3646 psf
Oheel = Frotal_v / Ibase x (1 + 6 x € / lbase) = 200 psf
FoSbp = Phearing / max(Qtoe, qheet) = 1.262

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-14

Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'e = 4500 psi
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Concrete type Normal weight
Reinforcement details
Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement
Front face of stem css=1.5in
Rear face of stem Csr=21in
Top face of base Cot=21in
Bottom face of base Cob =31in

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead

Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth

Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth
Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth

Loading defails - Combination No.1 - kips/ft Shear force - Combination No.1 - kips/ft Bending moment - Combination No.1 - kips_ft/ft

viil




Clm
B REAVELEY
ENGINEERS + ASSOCIATES

Consulting Structural Engineers

project Powder Mountain Parcel 4

Retaining Walls

location Eden, Utah

date 6/26/2017 by CW

Loading defails - Combination No.2 - kips/ft

0.13

Qa8

Loading defails - Combination No.4 - kips/ft

a.52

Check stem design at base of stem
Depth of section

Shear force - Combination No.2 - kips/ft Bending moment - Combination No.2 - kips_ft/ft

Shear force - Combination No.4 - kips/ft Bending moment - Combination No.4 - kips_ft/ft

h=12in

Rectangular section in flexure - Section 22.3

Design bending moment combination 2
Depth of tension reinforcement
Compression reinforcement provided

M = 33516 Ib_ft/ft
d:h-Csr'¢sr/2:9.562 in
No.4 bars @ 12" c/c

Area of compression reinforcement provided Astprov = 0 % ds? | (4 x ssf) = 0.196 in?/ft

Tension reinforcement provided
Area of tension reinforcement provided

No.7 bars @ 8" c/c
Ast.prov = T X (])sr2 /(4 x ssr) = 0.902 in?/ft

Maximum reinforcement spacing - cl.11.7.2 Smax = Min(18 in, 3 x h) =18 in

Depth of compression block

PASS - Reinforcement is adequately spaced
a = Asrprov x fy / (0.85 x f'c) =1.179 in
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Neutral axis factor - ¢l.22.2.2.4.3 B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
Depth to neutral axis c=al/p1=1.429in
Strain in reinforcement e&=0.003 x (d-c)/c=0.017073
Section is in the tension controlled zone
Strength reduction factor ¢t = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Nominal flexural strength Mn = Asrprov x fy x (d - a/ 2) = 40467 Ib_ft/ft
Design flexural strength OMn = ¢ x M = 36421 Ib_ft/ft
M/ $Mn = 0.920
PASS - Design flexural strength exceeds factored bending moment
By iteration, reinforcement required by analysis Asr.des = 0.825 in?/ft
Minimum area of reinforcement - ¢|.9.6.1.2 Asrmin = max(3 x V(f'c x 1 psi), 200 psi) x d / fy = 0.385 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5

Design shear force V = 7219 Ib/ft
Concrete modification factor - ¢l.19.2.4 r=1
Nominal concrete shear strength - eqn.22.5.5.1 Ve =2 x A x V(fe x 1 psi) x d = 15395 Ib/ft
Strength reduction factor ¢s=0.75
Design concrete shear strength - ¢l.11.5.1.1 OVe = ¢s x Ve = 11546 Ib/ft
V/ $Ve = 0.625

PASS - No shear reinforcement is required

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - cl.11.6.1 Asxreq = 0.002 x tseem = 0.288 in?/ft
Transverse reinforcement provided No.4 bars @ 12" c/c each face
Area of transverse reinforcement provided Asxprov = 2 x 1t x 9sx? | (4 x Ssx) = 0.393 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe

Depth of section h=16in
Rectangular section in flexure - Section 22.3
Design bending moment combination 2 M = 2583 Ib_ft/ft
Depth of tension reinforcement d=h-cob-dor/2=12.688in
Compression reinforcement provided No.6 bars @ 8" c/c
Area of compression reinforcement provided Abtprov = 7t x ¢t / (4 x Sbr) = 0.663 in?/ft
Tension reinforcement provided No.5 bars @ 10" c/c
Area of tension reinforcement provided Abb.prov = Tt x dob? / (4 x Spb) = 0.368 in?/ft
Maximum reinforcement spacing - cl.7.7.2.3 Smax = MiN(18 in, 3 x h) =18 in

PASS - Reinforcement is adequately spaced
Depth of compression block a = Abb.prov x fy / (0.85 x fc) =0.481 in
Neutral axis factor - cl.22.2.2.4.3 B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
Depth to neutral axis c=a/p1=0.583in
Strain in reinforcement €& =0.003 x (d-c)/c=0.06225

Section is in the tension controlled zone

Strength reduction factor or = min(max(0.65 + (et - 0.002) x (250 / 3), 0.65), 0.9) = 0.9

Nominal flexural strength Mn = Abbprov x fy x (d - a/2) = 22912 Ib_ft/ft
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Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.7.6.1.1

OMn = ¢r x M = 20621 Ib_ft/ft
M/ ¢Mn = 0.125
PASS - Design flexural strength exceeds factored bending moment
Abb.des = 0.045 in?/ft
Abb.min = 0.0018 x h = 0.346 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.7.6.3.1

Check base design at heel
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.7.7.2.3

Depth of compression block
Neutral axis factor - cl.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - ¢l.7.6.1.1

V = 5005 Ib/ft
r=1
Ve =2 x A x V(fe x 1 psi) x d = 20426 Ib/ft
ds = 0.75
dVe = ¢s x Ve = 15320 Ib/ft
V/ Ve = 0.327
PASS - No shear reinforcement is required
h=161in

M = 35344 Ib_ft/ft
d=h-cot-¢ot/2=13.625in
No.5 bars @ 10" c/c
Abb.prov = T X Gub? / (4 x Sbb) = 0.368 in?/ft
No.6 bars @ 8" c/c
Abtprov = Tt X ¢t / (4 x Sbt) = 0.663 in?/ft
Smax = MiN(18 in, 3 x h) = 18 in
PASS - Reinforcement is adequately spaced
a = Aotprov x fy / (0.85 x f'c) = 0.866 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/p1=1.05in
€ =0.003 x (d - c) / ¢ = 0.035929
Section is in the tension controlled zone
¢ = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abtprov x fy x (d - a / 2) = 43710 Ib_ft/ft
OMn = ¢f x M = 39339 Ib_ft/ft
M/ $Mn = 0.898
PASS - Design flexural strength exceeds factored bending moment
Abtdes = 0.593 in?/ft
Abtmin = 0.0018 x h = 0.346 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - cl.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

V = 8259 Ib/ft
A=1

Ve =2 x A x V(fe x 1 psi) x d = 21936 Ib/ft
s = 0.75
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Design concrete shear strength - ¢l.7.6.3.1 OVe = s x Ve = 16452 Ib/ft
V/ $Ve = 0.502

PASS - No shear reinforcement is required

Transverse reinforcement parallel to base

Minimum area of reinforcement - cl.76.1.1 Abxreq = 0.0018 x thase = 0.346 in?/ft
Transverse reinforcement provided No.4 bars @ 12" c/c each face
Area of transverse reinforcement provided Abxprov = 2 x T % ¢bx® / (4 x sbx) = 0.393 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

No.4 Hepsh @ &,
:

AR

Reinforcement details
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CONCRETE RETAINING WALL SCHEDULE (CRW-4)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details

Stem type Cantilever
Stem height hstem = 16.5 ft
Stem thickness tstem = 16 in
Angle to rear face of stem o =90 deg
Stem density ystem = 150 pcf
Toe length loe = 1.333 ft
Heel length Iheel = 9.333 ft
Base thickness thase = 18 in
Base density Ybase = 150 pcf
Height of retained soil hret = 14 ft
Angle of soil surface B =0 deg
Depth of cover dcover = 2 ft
Height of water hwater = 6 ft
Water density yw = 62 pcf

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load

Medium dense well graded sand
Ymr = 135 pCf
Ysr = 145 pCf

Medium dense well graded sand
vb = 115 pcf
Pbearing = 4600 psf

Surcharger = 100 psf

Tedds calculation version 2.9.00
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Calculate retaining wall geometry
Base length

Saturated soil height

Moist soil height

Length of surcharge load

- Distance to vertical component
Effective height of wall

- Distance to horizontal component
Area of wall stem

- Distance to vertical component
Area of wall base

- Distance to vertical component
Area of saturated soil

- Distance to vertical component

- Distance to horizontal component
Area of water

- Distance to vertical component

- Distance to horizontal component
Area of moist soil

- Distance to vertical component

General arrangement

Ibase = loe + tstem + Iheel = 12 ft

hsat = hwater + dcover = 8 ft

Nmoist = hret - water = 8 ft

sur = lheet = 9.333 ft

Xsur_v = Ibase - Iheel / 2 = 7.333 ft

heff = hbase + dcover + hret = 17.5 ft

Xsur_h = heft / 2 = 8.75 ft

Astem = hstem x tstem = 22 ft?

Xstem = ltoe + tstem / 2 = 2 ft

Abase = Ibase x thase = 18 ft?

Xbase = lbase / 2 = 6 ft

Asat = hsat x |heel = 74.667 ft2

Xsat_v = |base - (Nsat X Iheel® / 2) | Asat = 7.333 ft
Xsat_h = (hsat + hbase) / 3 = 3.167 ft

Awater = hsat x Iheel = 74.667 ft2

Xwater v = lbase = (Nsat X lheet® / 2) / Asat = 7.333 ft
Xwater_h = (Nsat + hbase) / 3 = 3.167 ft

Amoist = hmoist X Iheel = 74.667 ft2

Xmoist_v = Ibase - (Nmoist X Ineet® / 2) / Amoist = 7.333 ft
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- Distance to horizontal component

Area of base soll

- Distance to vertical component

- Distance to horizontal component
Area of excavated base soil

- Distance to vertical component

- Distance to horizontal component

Soil coefficients

Coefficient of friction to back of wall
Coefficient of friction to front of wall
Coefficient of friction beneath base
Active pressure coefficient

Passive pressure coefficient

From IBC 2015 ¢1.1807.2.3 Safety factor
Load combination 1

Sliding check

Vertical forces on wall
Wall stem

Wall base

Saturated retained soil
Water

Moist retained soil
Base soil

Total

Horizontal forces on wall
Surcharge load

Saturated retained soil
Water

Moist retained soil

Total

Check stability against sliding
Base soil resistance

Base friction

Resistance to sliding

Factor of safety

Overturning check

Vertical forces on wall
Wall stem
Wall base

Xmoist_h = (Nmoist X (toase + Nsat + Nmoist / 3) / 2 + (Nsat + tbase)?/2) / (Nsat + thase +
hmoist / 2) = 6.948 ft

Apass = deover x loe = 2.667 ft?

Xpass_v = Ibase - (cover X loex (lbase - ltoe / 2)) / Apass = 0.667 ft

Xpass_h = (cover + hpbase) / 3 = 1.167 ft

Aexc = hpass x loe = 2.667 ft?

Xexc_v = Ibase - (Npass X lioex (Ibase - loe / 2)) / Aexc = 0.667 ft

Xexc_h = (Npass + hbase) / 3 = 1.167 ft

Kir = 0.450
K = 0.450
Kibb = 0.450
Ka=0.330
Ke = 3.000

1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth

Fstem = Astem x ystem = 3300 plf
Foase = Abase X Ybase = 2700 plf
Fsat_v = Asat x (Ysr - yw) = 6175 plf
Fwater_v = Awater X yw = 4652 plf
Frmoist v = Amoist X ymr = 10080 plf
Fexc_v = Aexc X yb = 307 plf

Ftotal v = Fstem *+ Foase + Fsat v + Fmoist.v + Fexc_v + Fwater v = 27213 plf

Fsur_h = Ka x Surcharger x heft = 578 plf

Fsat_h = Ka x (ysr - yw) x (hsat + hbase)? / 2 = 1232 plf

Fuwater_h = Yw X (Nwater + Ocover + hbase)? / 2 = 2811 plf

Fmoist_h = Ka x ymr x ((Neff - hsat - hbase)? / 2 + (Neft - hsat - hbase) x (hsat + hbase))
= 4811 plf

Ftotal_h = Fsat_h + Fmoist_h + Fwater_nh + Fsur_nh = 9432 plf

Fexc_h = Kp x yb x (Npass + hbase)? / 2 = 2113 plf
Firiction = Ftotal_ v X Kibp = 12246 plf
Frest = Fexc_h + Firiction = 14359 plf
FOSsi = Frest / Frotai_h = 1.522 > 1.5
PASS - Factor of safety against sliding is adequate

Fstem = Astem X ystem = 3300 plf
Fbase = Abase X Ybase = 2700 plf
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Saturated retained soil Fsat v = Asat X (ysr - yw) = 6175 plf

Water Fwater_v = Awater X yw = 4652 plf

Moist retained soil Fmoist_v = Amoist X ymr = 10080 plf

Base soil Fexc_v = Aexc x b = 307 plf

Total Ftotal v = Fstem + Foase + Fsat v + Fmoist_v + Fexc_v + Fwater v = 27213 plf

Horizontal forces on wall

Surcharge load Fsur h = Ka x Surcharger x heft = 578 plf

Saturated retained soil Fsat_h = Ka x (ysr - yw) x (hsat + hbase)? / 2 = 1232 plf

Water Fuwater h = Yw X (Nwater + Ocover + hbase)? / 2 = 2811 plf

Moist retained soil Fmoist_ h = Ka x ymr x ((Neff - hsat - hbase)? / 2 + (et - hsat - hbase) x (hsat + hbase))
= 4811 plf

Base soil Fexc_h = -Kp x yb x (Npass + hvase)? / 2 = -2113 plf

Total Ftotal_h = Fsat_h + Fmoist_h + Fexc_h + Fwater h + Fsur h = 7319 plf

Overturning moments on wall

Surcharge load Msur_oT = Fsur_h X Xsur_h = 5053 Ib_ft/ft

Saturated retained soil Msat_oT = Fsat_h % Xsat_h = 3900 lb_ft/ft

Water Muwater oT = Fwater_h X Xwater_h = 8902 Ib_ft/ft

Moist retained soil Mmoist_0T = Fmoist_h X Xmoist_h = 33427 Ib_ft/ft

Total Miotal_0T = Msat_oT + Mmoist oT + Mwater oT + Msur ot = 51283 Ib_ft/ft

Restoring moments on wall

Wall stem Mstem R = Fstem X Xstem = 6600 Ib_ft/ft

Wall base Mbase_R = Fbase X Xbase = 16200 Ib_ft/ft

Saturated retained soil Msat R = Fsat v X Xsat_v = 45283 Ib_ft/ft

Water Mwater R = Fwater v X Xwater v = 34113 Ib_ft/ft

Moist retained soil Mmoist_R = Fmoist_v X Xmoist v = 73920 lb_ft/ft

Base soil Mexc_R = Fexc_v X Xexc_v - Fexc_h X Xexc_h = 2670 Ib_ft/ft

Total Miotal R = Mstem R + Mbase_R + Msat R + Mmoist R + Mexc_ R + Mwater R = 178786
Ib_ft/ft

Check stability against overturning
Factor of safety FoSot = Miotal R / Miotal_oT = 3.486 > 1.5
PASS - Factor of safety against overturning is adequate

Bearing pressure check

Vertical forces on wall

Wall stem Fstem = Astem X ystem = 3300 plf
Wall base Foase = Abase X Ybase = 2700 plf
Surcharge load Fsur_v = SurchargeL x lheel = 933 plf
Saturated retained soll Fsat_v = Asat X (ysr - yw) = 6175 plf
Water Fwater v = Awater X yw = 4652 plf
Moist retained soil Fmoist_v = Amoist X ymr = 10080 plf
Base soil Fpass_ v = Apass x yb = 307 plf

Total Ftotal v = Fstem *+ Fpase + Fsat v + Fmoist v + Fpass_ v + Fwater v + Fsur v = 28147 plf
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Horizontal forces on wall

Surcharge load
Saturated retained soil
Water

Moist retained soil

Base soil
Total

Moments on wall
Wall stem

Wall base

Surcharge load
Saturated retained soil
Water

Moist retained soil
Base soil

Total

Check bearing pressure
Distance to reaction
Eccentricity of reaction
Loaded length of base
Bearing pressure at toe
Bearing pressure at heel
Factor of safety

Fsur_h = Ka x Surcharger x het = 578 plf

Fsat_h = Ka x (ysr - yw) x (hsat + hbase)? / 2 = 1232 plf

Fwater h = Yw X (Nwater + Ocover + hbase)? / 2 = 2811 plf

Fmoist_ h = Ka x ymr x ((Neff - hsat - hbase)? / 2 + (et - hsat - Nbase) x (hsat + hbase))
= 4811 plf

Fpass_h = -Kp X b X (dcover + hbase)? / 2 = -2113 plf

Ftota_h = max(Fsat_h + Fmoist_h + Fpass_h + Fwater_h + Fsur_h - Frotal_v x Ktbb, O plf)
=0 plf

Mstem = Fstem x Xstem = 6600 Ib_ft/ft

Mbase = Fbase X Xbase = 16200 Ib_ft/ft

Msur = Fsur v X Xsur_v - Fsur_h X Xsur_h = 1791 Ib_ft/ft

Msat = Fsat v X Xsat_v - Fsat_h x Xsat h = 41383 Ib_ft/ft

Mwater = Fwater v X Xwater_v - Fwater_h X Xwater_h = 25210 Ib_ft/ft

Mmoist = Fmoist_v X Xmoist_v - Fmoist_h X Xmoist_h = 40493 Ib_ft/ft

Mpass = Fpass_v X Xpass_v - Fpass_h X Xpass_h = 2670 Ib_{ft/ft

Miotal = Mstem + Mbase + Msat + Mmoist + Mpass + Mwater + Msur = 134347 |b_ft/ft

X = Mrotal / Frotal v = 4.773 ft
€= X-lbase /2 =-1.227 ft
lioad = lpase = 12 ft
Qtoe = Ftotal v / lbase x (1 - 6 x € / lbase) = 3784 psf
Oheel = Frotal_v / lbase x (1 + 6 x € / Ibase) = 907 psf
FOSbp = Poearing / Max(Qoe, gheel) = 1.216

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-14
Tedds calculation version 2.9.00
Concrete details
Compressive strength of concrete f'e = 4500 psi
Concrete type Normal weight

Reinforcement details

Yield strength of reinforcement fy = 60000 psi
Modulus of elasticity or reinforcement Es = 29000000 psi
Cover to reinforcement

Front face of stem Ccss=1.51in

Rear face of stem Csr=21In

Top face of base Cot=21in

Bottom face of base Cob = 3in

From IBC 2015 cl.1605.2.1 Basic load combinations
Load combination no.1 1.4 x Dead
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Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth
Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth
Loading defails - Combination No.1 - kips/ft Shear force - Combination No.1 - kips/ft Bending moment - Combination No.1 - kips_ft/ft

Loading defails - Combination No.2 - kips/ft Shear force - Combination No.2 - kips/ft Bending moment - Combination No.2 - kips_ft/ft
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Loading defails - Combination No.4 - kips/ft

657

0.83

Check stem design at base of stem
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.11.7.2

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.9.6.1.2

Shear force - Combination No.4 - kips/ft Bending moment - Combination No.4 - kips_ft/ft

h=16in

M = 61568 Ib_ft/ft
d=h-cCsr-dsr/2=13.5in
No.4 bars @ 12" c/c
Astprov = T x ¢si? | (4 x Ssf) = 0.196 in?/ft
No.8 bars @ 8" c/c
Asrprov = Tt x ¢sr? | (4 x Ssr) = 1.178 in?/ft
Smax = MiN(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Asrprov x fy / (0.85 x f'c) = 1.54 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/B1=1.867in
&t =0.003 x (d-c)/c=0.018696
Section is in the tension controlled zone
¢r = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Asrprov x fy x (d - a / 2) = 74986 Ib_ft/ft
OMn = ¢ x Mn = 67487 Ib_ft/ft
M/ $Mn = 0.912
PASS - Design flexural strength exceeds factored bending moment
Asr.des = 1.069 in?/ft
Asrmin = max(3 x V(f'c x 1 psi), 200 psi) x d / fy = 0.543 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢cl.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1

V = 12275 Ib/ft
r=1
Ve =2 x A x V(e x 1 psi) x d = 21735 Ibfft
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Strength reduction factor ¢s = 0.75
Design concrete shear strength - ¢l.11.5.1.1 OVe = s x Ve = 16301 Ib/ft
V/ ¢V =0.753
PASS - No shear reinforcement is required
Check stem design at 8 ft
Depth of section h=161in

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.11.7.2

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.9.6.1.3

M = 7772 Ib_ft/ft
d=h-Csr-¢sr1/2=135in
No.4 bars @ 12" c/c
Asfrprov = Tt x ¢sf1? / (4 x Ssiz) = 0.196 in?/ft
No.8 bars @ 16" c/c
Asriprov = T X Gsr1? / (4 x Ssr1) = 0.589 in?/ft
Smax = MiN(18 in, 3 x h) = 18in
PASS - Reinforcement is adequately spaced
a = Asrrprov x fy / (0.85 x f'c) = 0.77 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/p1=0.933in
&t =0.003 x (d - ¢) / ¢ = 0.040393
Section is in the tension controlled zone
¢r = min(max(0.65 + (& - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = AsrLprov x fy x (d - a/ 2) = 38627 Ib_ft/ft
OMn = ¢ x Mn = 34764 Ib_ft/ft
M/ 6Mn =0.224
PASS - Design flexural strength exceeds factored bending moment
Asr.des = 0.129 in?/ft
Asrimod = 4 x Asrr.des [ 3 = 0.172 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - cl.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - cl.11.5.1.1

Horizontal reinforcement parallel to face of stem

Minimum area of reinforcement - cl.11.6.1
Transverse reinforcement provided
Area of transverse reinforcement provided

V = 2703 Ib/ft
r=1
Ve =2 x A x V(fc x 1 psi) x d = 21735 Ib/ft
ds = 0.75
dVe = ¢s x Ve = 16301 Ib/ft
V/ oVe=0.166
PASS - No shear reinforcement is required

Asxreq = 0.002 x tstem = 0.384 in?/ft
No.4 bars @ 12" c/c each face
Asx.prov = 2 X T X ¢sx2 / (4 x ssx) = 0.393 in2/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at heel
Depth of section

h=18in
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Rectangular section in flexure - Section 22.3
Design bending moment combination 1

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.7.7.2.3

Depth of compression block
Neutral axis factor - ¢l.22.2.2.4.3
Depth to neutral axis

Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - ¢cl.7.6.1.1

M = 4719 Ib_ft/ft
d=h-coo-doo/2=14.625in
No.8 bars @ 9" c/c
Abtprov = Tt x b? / (4 x Sbr) = 1.047 in?/ft
No.6 bars @ 12" c/c
Abb.prov = 7T X Gbb? / (4 x Sbb) = 0.442 in?/ft
Smax = MiN(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Abb.prov x fy / (0.85 x fc) =0.577 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
c=a/P1=0.7in
€ =0.003 x (d - c)/ c =0.059679
Section is in the tension controlled zone
¢ = min(max(0.65 + (g - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Abb.prov x fy x (d - a/ 2) = 31668 Ib_ft/ft
OMn = ¢r x Mn = 28501 lo_ft/ft
M/ ¢Mn = 0.166
PASS - Design flexural strength exceeds factored bending moment
Abb.des = 0.072 in?/ft
Abb.min = 0.0018 x h = 0.389 in%/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - cl.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.7.6.3.1

Check base design at heel
Depth of section

Rectangular section in flexure - Section 22.3
Design bending moment combination 2

Depth of tension reinforcement

Compression reinforcement provided

Area of compression reinforcement provided
Tension reinforcement provided

Area of tension reinforcement provided
Maximum reinforcement spacing - cl.7.7.2.3

Depth of compression block
Neutral axis factor - cl.22.2.2.4.3

V = 6247 Ib/ft
A=1
Ve =2 x A x V(e x 1 psi) x d = 23546 Ib/ft
¢s=0.75
OVe = ¢s x Ve = 17659 Ib/ft
V/ ¢Vc = 0.354
PASS - No shear reinforcement is required
h=18in

M = 68141 Ib_ft/ft
d=h-cot-¢ot/2=155in
No.6 bars @ 12" c/c
Abb.prov = Tt x ¢bb? / (4 x Sbb) = 0.442 in?/ft
No.8 bars @ 9" c/c
Abtprov = T X ¢b12 /(4 x spt) = 1.047 in?/ft
Smax = MiN(18 in, 3 x h) =18 in
PASS - Reinforcement is adequately spaced
a = Abtprov x fy / (0.85 x f'c) = 1.369 in
B1 = min(max(0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.825
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Depth to neutral axis
Strain in reinforcement

Strength reduction factor
Nominal flexural strength
Design flexural strength

By iteration, reinforcement required by analysis
Minimum area of reinforcement - cl.7.6.1.1

c=a/p1=1.659in
€ =0.003 x (d - c) / ¢ = 0.025025
Section is in the tension controlled zone

¢ = min(max(0.65 + (&t - 0.002) x (250 / 3), 0.65), 0.9) = 0.9
Mn = Autprov x fy x (d - @/ 2) = 77574 Ib_ft/ft
OMn = ¢f x M = 69817 Ib_ft/ft
M/ 6Mn =0.976

PASS - Design flexural strength exceeds factored bending moment
Abrdes = 1.021 in?/ft
Abtmin = 0.0018 x h = 0.389 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5
Design shear force

Concrete modification factor - ¢l.19.2.4
Nominal concrete shear strength - eqn.22.5.5.1
Strength reduction factor

Design concrete shear strength - ¢l.7.6.3.1

Transverse reinforcement parallel to base
Minimum area of reinforcement - cl.76.1.1
Transverse reinforcement provided

Area of transverse reinforcement provided

V = 9768 Ib/ft
A=1
Ve =2 x & x V(f'e x 1 psi) x d = 24955 Ib/ft
¢s = 0.75
dVe = ¢s x Ve = 18716 Ib/ft
V/ ¢V =0.522
PASS - No shear reinforcement is required

Abxreq = 0.0018 x thase = 0.389 in?/ft
No.4 bars @ 12" c/c each face
Abx.prov = 2 x 1 x (1)b><2 /(4 x sbx) = 0.393 in?/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required
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Reinforcement details




sheete7 FTG-720f 110

project Powder Mountain Parcel 4

Clm
H REAVELEY

ENGINEERS + ASSOCIATES Retaining Walls

Consulting Structural Engineers
location Eden, Utah

date 6/26/2017 by CW

RETAINING WALL ANALYSIS & DESIGN - EAST MECH ROOM WALL (ACI318/MSJC)

RETAINING WALL ANALYSIS

In accordance with International Building Code 2015

Retaining wall details
Stem type

Stem height

Prop height

Stem thickness

Angle to rear face of stem
Stem density

Toe length

Heel length

Base thickness

Base density

Height of retained soll
Depth of cover

Depth of excavation
Height of water

Water density

Retained soil properties
Soil type

Moist density

Saturated density

Base soil properties

Soil type

Soil density

Allowable bearing pressure

Loading details
Live surcharge load
Vertical line load at 0.75 ft

Propped cantilever pinned at the base

hstem = 12 ft
hprop = 12 ft
tstem = 12 in

o =90 deg
ystem = 150 pcf
loe = 1 ft

Iheel = 1 ft

thase = 12 in
Ybase = 150 pcf
hret = 11 ft Angle of soil surface
doover = 1 ft
dexc = 1 ft
hwater = 5 ft

yw = 62 pcf

Medium dense well graded sand
ymr = 135 pcf
ysr = 145 pcf

Medium dense well graded sand
vb = 115 pcf
Pbearing = 4600 psf

Surcharger = 100 psf
Pp1 = 1000 plf
PL1 = 1000 plf

Tedds calculation version 2.9.00

B =0deg
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11:[ psf
1%2158 psf
3

General arrangement

Calculate retaining wall geometry

Base length Ibase = 3 ft

Saturated soil height hsat = 6 ft

Moist soil height Nmoist = 6 ft

Length of surcharge load lsur = 1 ft

Vertical distance Xsur_v = 2.5 ft

Effective height of wall heft = 13 ft

Horizontal distance Xsur_h = 6.5 ft

Area of wall stem Astem = 12 ft? Vertical distance Xstem = 1.5 ft

Area of wall base Abase = 3 ft? Vertical distance Xbase = 1.5 ft

Area of saturated soil Asat = 6 ft? Vertical distance Xsat_v = 2.5 ft
Horizontal distance Xsat_h = 2.333 ft

Area of water Awater = 6 ft? Vertical distance Xwater v = 2.5 ft
Horizontal distance Xwater_h = 2.333 ft

Area of moist soll Amoist = 6 ft? Vertical distance Xmoist_v = 2.5 ft
Horizontal distance Xmoist h = 5.15 ft

Area of base saoil Apass = 1 ft? Vertical distance Xpass_v = 0.5 ft
Horizontal distance Xpass_h = 0.667 ft

Soil coefficients

Coeff.friction to back of wall Kir = 0.450

Coeff.friction to front of wall K = 0.450 Coeff.friction beneath base Kiob = 0.450
At rest pressure coefficient Ko = 0.500 Passive pressure coefficient  Kp = 3.000
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From IBC 2015 cl.1807.2.3 Safety factor
Load combination 1 1.0 x Dead + 1.0 x Live + 1.0 x Lateral earth
Bearing pressure check
Vertical forces on wall
Total Ftotal_v = Fstem + Fpbase + Fsat v + Fmoist_v + Fpass_v + Fwater_v + Fsur_v + Fp_v = 6145 plf
Horizontal forces on wall
Total Fiotal_h = Fsat_h + Fmoist_h + Fpass_h + Fwater h + Fsur h = 6551 plf
Moments on wall
Total Miotal = Mstem + Mbase + Msat + Mmoist + Mpass + Mwater + Msur + Mp = 9382 Ib_ft/ft
Check bearing pressure
Bearing pressure at toe (toe = 1938 psf Bearing pressure at heel (heel = 2158 psf
Factor of safety FoSkp = 2.131

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-14

Tedds calculation version 2.9.00

Concrete details
Compressive strength fc = 4500 psi Concrete type Normal weight

Reinforcement details

Yield strength fy = 60000 psi Modulus of elasticity Es = 29000000 psi
Cover to reinforcement

Front face of stem Ccss=1.51in Rear face of stem Csr=1.5in

Top face of base Cot=21in Bottom face of base Cob = 3in

From IBC 2015 cl.1605.2.1 Basic load combinations

Load combination no.1 1.4 x Dead
Load combination no.2 1.2 x Dead + 1.6 x Live + 1.6 x Lateral earth
Load combination no.3 1.2 x Dead + 1.0 x Earthquake + 1.0 x Live + 1.6 x Lateral earth

Load combination no.4 0.9 x Dead + 1.0 x Earthquake + 1.6 x Lateral earth
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Loading defails - Combination No.* Shear force - Combination No.1 - Bending moment - Combination No.1

Loading defails - Combination No.z Shear force - Combination No.2 - Bending moment - Combination No.2
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665 7{4‘1
Check stem design at 4.988 ft
Depth of section h=12in
Rectangular section in flexure - Section 22.3
Factored bending moment M = 14577 Ib_ft/ft
Compression reinforcement No.5 bars @ 12" c/c Area provided Asmm.prov = 0.307 in?/ft
Tension reinforcement No.6 bars @ 12" c/c Area provided Asim.prov = 0.442 in?/ft
Max.reinforcement spacing Smax = 18 in
PASS - Reinforcement is adequately spaced

Nominal flexural strength Mn = 20347 Ib_ft/ft Strength reduction factor ¢or=0.9
Design flexural strength oMn = 18312 Ib_ft/ft M/ ¢Mn = 0.796

PASS - Design flexural strength exceeds factored bending moment
Reinforcement by analysis Asim.des = 0.349 in?/ft Minimum reinforcement Asim.min = 0.382 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Check stem design at base of stem

Depth of section h=12in

Rectangular section in shear - Section 22.5

Design shear force V = 6533 Ib/ft

Nominal conc.shear strength V¢ = 15295 Ib/ft Strength reduction factor ¢0s =0.75
Design conc.shear strength oVe = 11471 Ib/ft V/¢Ve =0.570

Check stem design at prop

PASS - No shear reinforcement is required

Depth of section h=12in

Rectangular section in shear - Section 22.5

Design shear force V = 3246 Ib/ft

Nominal conc.shear strength V¢ = 15295 Ib/ft Strength reduction factor ¢0s = 0.75
Design conc.shear strength OVe = 11471 Ib/ft V/¢Ve =0.283

PASS - No shear reinforcement is required




LI
] . R EAV E I. EY project Powder Mountain Parcel 4

ENGINEERS + ASSOCIATES Retaining Walls

Consulting Structural Engineers
location Eden, Utah

date 6/26/2017 by CW

Horizontal reinforcement parallel to face of stem
Min.area of reinforcement Asxreq = 0.288 in?/ft
Trans.reinforcement provided No.5 bars @ 12" c¢/c each face Trans.reinforcement provided  Asxprov = 0.614 in?/ft
PASS - Area of reinforcement provided is greater than area of reinforcement required

Check base design at toe
Depth of section h=12in

Rectangular section in flexure - Section 22.3
Factored bending moment M = 653 Ib_ft/ft

Compression reinforcement No.4 bars @ 12" c/c Area provided Abtprov = 0.196 in?/ft
Tension reinforcement No.5 bars @ 12" c/c Area provided Abb.prov = 0.307 in?/ft
Max.reinforcement spacing Smax = 18 in
PASS - Reinforcement is adequately spaced

Nominal flexural strength Mn = 13019 Ib_ft/ft Strength reduction factor ¢or=0.9
Design flexural strength OMn = 11717 Ib_ft/ft M/ ¢Mn = 0.056

PASS - Design flexural strength exceeds factored bending moment
Reinforcement by analysis Abb.des = 0.017 in?/ft Minimum reinforcement Abb.min = 0.259 in?/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5

Design shear force V = 1738 Ib/ft
Nominal conc.shear strength V¢ = 13987 Ib/ft Strength reduction factor ¢0s =0.75
Design conc.shear strength dVe = 10490 Ib/ft V/¢Ve =0.166

PASS - No shear reinforcement is required

Check base design at heel

Depth of section h=12in

Rectangular section in shear - Section 22.5

Design shear force V =299 Ib/ft

Nominal conc.shear strength V¢ = 13987 Ib/ft Strength reduction factor ¢0s =0.75
Design conc.shear strength dVe = 10490 Ib/ft V/¢Ve =0.029

PASS - No shear reinforcement is required

Transverse reinforcement parallel to base
Min.area of reinforcement Abxreq = 0.259 in?/ft
Trans.reinforcement provided No.5 bars @ 12" c/c each face Trans.reinforcement provided — Abxprov = 0.614 in?/ft
PASS - Area of reinforcement provided is greater than area of reinforcement required
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SHEAR WALL MAT - P-11

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Tedds calculation version 3.0.05

EOOTING ANALYSIS

Length of foundation Lx =24 ft Width of foundation Ly=6ft
Foundation area A =144 ft? Depth of foundation h=18in
Depth of soil over foundation  hseil = 12 in Density of concrete Yeone = 150.0 lb/ft3
ACI:CI:Iﬂ
952 ksf
y e
X

T HLL 2 952 ksf

Column no.1 details

Length of column
position in x-axis

Soil properties

Gross allow. bearing press.

Angle of internal friction
Coefficient of base friction
Dead surcharge load

Self weight

Column no.1 loads
Dead load in z

Seismic load in x
Seismic load moment in x

Ix1 =219.00 in
X1 =144.00 in

Qallow_Gross = 4.6 ksf
¢b = 30.0 deg
tan(Swb) = 0.404
Fosur = 50 psf

Fswt =225 psf

Foz1 = 177.7 kips
Fex1 = 60.0 kips
Mexa = 1200.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-10

1.0D (0.354)

1.0D + 1.0L (0.376)
1.0D + 1.0Lr (0.354)
1.0D + 1.0S (0.618)

Width of column
position in y-axis

Density of soll
Design base friction angle

Live surcharge load
Soil weight

Snow load in z

ly1 = 12.00 in
y1 = 36.00 in

¥soil = 120.0 Ib/ft3
Sob = 22.0 deg

Frsur = 100 pSf
Fsoil = 120 psf

Fsz1 = 175.0 kips
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1.0D + 1.0R (0.354)

1.0D + 0.75L + 0.75Lr (0.370)

1.0D + 0.75L + 0.75S (0.569)

1.0D + 0.75L + 0.75R (0.370)

1.0D + 0.6W (0.354)

(1.0 +0.14 x Sps)D + 0.7E (0.724)
1.0D + 0.75L + 0.75Lr + 0.45W (0.370)
1.0D + 0.75L + 0.75S + 0.45W (0.569)
1.0D + 0.75L + 0.75R + 0.45W (0.370)
(1.0 +0.10 x Sps)D + 0.75L + 0.75S + 0.525E (0.845)
0.6D + 0.6W (0.212)

(0.6 - 0.14 x Sps)D + 0.7E (0.854)

Combination 16 results: (0.6 - 0.14 x Sps)D + 0.7E

Forces on foundation
Force in x-axis Fax = 42.0 kips Force in z-axis Faz = 121.7 kips

Moments on foundation
Moment in x-axis, about X is 0 Max = 2363.4 kip_ft Moment in y-axis, abouty is 0 May = 365.1 kip_ft

Uplift verification
Vertical force Faz = 121.7 kips
PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx
Overturning moment Motx. = 903 kip_ft Resisting moment MrxL = -1460.4 kip_ft
Factor of safety abs(Mrx. / MoTx) = 1.617
PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction Frrriction = 49.17 Kkips

Stability against sliding in x direction
Total sliding resistance Frx = 49.17 kips Factor of safety abs(Frx / Fax) = 1.17
PASS - Sliding factor of safety exceeds the minimum of 1.00

Bearing resistance

Eccentricity of base reaction

Eccentricity in x-axis edx = 89.039 in Eccentricity in y-axis ey =0in
Length of bearing, x-axis L'xa = 164.884 in

Pad base pressures
Min. base press. Qmin = 0 ksf Max. base press. (max = 2.952 ksf

Allowable bearing capacity
Allowable bearing capacity Qaliow = 4.6 ksf Qmax / Qallow = 0.642
PASS - Allowable bearing capacity exceeds design base pressure
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FOOTING DESIGN (ACI318)
In accordance with ACI318-14
Material details
Compr. strength of concrete  fc = 4000 psi Yield strength of reinforcement fy, = 60000 psi
Cover to reinforcement Cnom = 3iN Concrete type Normal weight
Concrete modification factor A =1.00 Column type Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.219)

1.2D + 1.6L + 0.5Lr (0.188)

1.2D + 1.6L + 0.5S (0.265)

1.2D + 1.6L + 0.5R (0.188)

1.2D + 1.0L + 1.6Lr (0.188)

1.2D + 1.0L + 1.6S (0.434)

1.2D + 1.0L + 1.6R (0.188)

1.2D + 1.6Lr + 0.5W (0.188)

1.2D + 1.6S + 0.5W (0.434)

1.2D + 1.6R + 0.5W (0.188)

1.2D + 1.0L + 0.5Lr + 1.0W (0.188)
1.2D + 1.0L + 0.5S + 1.0W (0.265)
1.2D + 1.0L + 0.5R + 1.0W (0.188)
(1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.237)
0.9D + 1.0W (0.141)

(0.9 - 0.2 x Sps)D + 1.0E (0.123)

Combination 14 results: (1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E

Forces on foundation
Ultimate force in x-axis Fux = 60.0 kips Ultimate force in z-axis Fuz = 358.1 kips

Moments on foundation
Ultimate moment in x-axis, about x is 0 Mux = 5587.3 kip_ft Ultimate moment in y-axis,
aboutyis O Muy = 1074.3 kip_ft

Eccentricity of base reaction
Eccentricity in x-axis euwx = 43.227 in Eccentricity in y-axis ew=0in

Pad base pressures
Min. ultimate base press. Qumin = 0.247 ksf Max. ultimate base press. Cumax = 4.726 ksf

Shear diagram, x axis (kips)

——538
27 e
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Moment diagram, x axis (kip_ft)

D

0.9

Moment design, x direction,

@

“lere
1451.6

positive moment

Ultimate bending moment Mu.x.max = 97.396 kip_ft Tension reinf. provided 7 No.6 bot. bars (10.8 in c/c)
Area of tension reinf. provided Asxbotprov = 3.08 in? Min. area of reinforcement As.min = 2.333in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=14.625in Depth of compression block a=0.755in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.888in
Strain in tensile reinf. et = 0.04640
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 219.412 kip_ft Flexural strength red. factor ¢r = 0.900
Desigh moment capacity OMn = 197.471 kip_ft Mu.x.max / $Mn = 0.493

Moment design, x direction,

PASS - Design moment capacity exceeds ultimate moment load

negative moment

Ultimate bending moment Mu.x.min = -4.802 kip_ft Tension reinf. provided 7 No.6 top bars (10.8 in c/c)
Area of tension reinf. provided Asxtop.prov = 3.08 in? Min. area of reinforcement Asmin = 2.333 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=14.625in Depth of compression block  a=0.755in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.888in
Strain in tensile reinf. et = 0.04640
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 219.412 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity OMn = 197.471 kip_ft abs(Mu.x.min) / $Mn = 0.024

PASS - Desigh moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force
Shear strength red. factor
Design shear capacity

Vux = 40.696 kips Depth to reinforcement dv =14.625in
ov=0.75 Nominal shear capacity Vn = 133.195 kips
dVn = 99.896 kips Vux/ ¢Vn = 0.407

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1

Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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Shear diagram, y axis (kips)

__poz 1p44

1344

Moment diagram, y axis (kip_ft)

‘140.0

201.6

Moment design, y direction, positive moment

Ultimate bending moment Muy.max = 140.028 kip_ft Tension reinf. provided 22 No.6 bot. bars (13.3 in c/c)
Area of tension reinf. provided Asy.botprov = 9.68 in? Min. area of reinforcement Asmin = 9.331 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=13.875in Depth of compression block  a=0.593 in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.698in
Strain in tensile reinf. et = 0.05665
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 657.196 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 591.476 kip_ft Mu.y.max / $Mn = 0.237
PASS - Desigh moment capacity exceeds ultimate moment load
Footing geometry factor Br = 4.000 Area of reinf. req. for uniform distr. Asreq = 3.667 in?

40% of the reinforcement shall be distributed over a 6.00 ft width band centered under the column, the remainder
distributed among the remainder of the footing

One-way shear design, y direction

Ultimate shear force Vuy = 60.212 kips Depth to reinforcement dv=13.875in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 505.458 kips
Design shear capacity oVn = 379.094 kips Vuy !/ $Vn = 0.159

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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SHEAR WALL MAT - P-10

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

FOOTING ANALYSIS
Length of foundation

Foundation area

Depth of soil over foundation

Lx =23 ft
A=092ft2
hsoil = 12 in

ACCCI:EH

/I#’.ﬂ‘

é334 ksf

by
X

LT 2.334 ksf

Column no.1 details
Length of column
position in x-axis

Soil properties

Gross allow. bearing press.

Angle of internal friction
Coefficient of base friction
Dead surcharge load

Self weight

Column no.1 loads
Dead load in z

Seismic load in x
Seismic load moment in x

Ix1 =231.00 in
x1 = 138.00 in

Callow_Gross = 4.6 ksf
¢ = 30.0 deg
tan(dwn) = 0.404
Fosur = 50 psf

Fswt =225 psf

Fpz1 = 80.0 kips
Fex1 = 30.0 kips
Mex1 = 575.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-10

1.0D (0.275)

1.0D + 1.0L (0.353)
1.0D + 1.0Lr (0.275)
1.0D + 1.0S (0.275)
1.0D + 1.0R (0.275)

1.0D + 0.75L + 0.75Lr (0.334)

Width of foundation
Depth of foundation
Density of concrete

Width of column
position in y-axis

Density of soil
Design base friction angle

Live surcharge load
Soil weight

Live load in z

Tedds calculation version 3.0.05

Ly =4 ft
h=18in
Ycone = 150.0 Ib/ft3

lys = 12.00 in
y1=24.00in

ysoil = 120.0 Ib/ft3
Sbb = 22.0 deg

Fusur = 100 psf
Fsoil = 120 psf

FLz1 = 24.0 kips
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1.0D + 0.75L + 0.75S (0.334)
1.0D + 0.75L + 0.75R (0.334)

1.0D + 0.6W (0.275)

(1.0 +0.14 x Sps)D + 0.7E (0.565)

1.0D + 0.75L + 0.75Lr + 0.45W (0.334)

1.0D + 0.75L + 0.75S + 0.45W (0.334)

1.0D + 0.75L + 0.75R + 0.45W (0.334)

(1.0 +0.10 x Sps)D + 0.75L + 0.75S + 0.525E (0.550)
0.6D + 0.6W (0.165)

(0.6 - 0.14 x Sps)D + 0.7E (0.861)

Combination 16 results: (0.6 - 0.14 x Sps)D + 0.7E

Forces on foundation
Force in x-axis Fax = 21.0 kips Force in z-axis Faz = 60.4 kips

Moments on foundation
Moment in x-axis, about xis 0 Max = 1128.1 kip_ft Moment in y-axis, abouty is 0 May = 120.7 kip_ft

Uplift verification
Vertical force Faz = 60.357 kips
PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx
Overturning moment Motx. = 434 kip_ft Resisting moment Mrx. = -694.11 kip_ft
Factor of safety abs(Mrx. / MoTx) = 1.599
PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction Frrriction = 24.386 kips
Stability against sliding in x direction
Total sliding resistance Frx = 24.386 kips Factor of safety abs(Frx / Fax) = 1.16
PASS - Sliding factor of safety exceeds the minimum of 1.00
Bearing resistance
Eccentricity of base reaction
Eccentricity in x-axis edx = 86.286 in Eccentricity in y-axis ey =0in
Length of bearing, x-axis L'xd = 155.141 in

Pad base pressures
Min. base press. Omin = O ksf Max. base press. Omax = 2.334 ksf

Allowable bearing capacity
Allowable bearing capacity Qaliow = 4.6 ksf Omax / Qaliow = 0.507
PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details
Compr. strength of concrete  fc = 4000 psi Yield strength of reinforcement fy = 60000 psi
Cover to reinforcement Cnom = 3iN Concrete type Normal weight
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Concrete modification factor A =1.00 Column type Concrete
Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.055)

1.2D + 1.6L + 0.5Lr (0.066)

1.2D + 1.6L + 0.5S (0.066)

1.2D + 1.6L + 0.5R (0.066)

1.2D + 1.0L + 1.6Lr (0.059)

1.2D +1.0L + 1.6S (0.059)

1.2D + 1.0L + 1.6R (0.059)

1.2D + 1.6Lr + 0.5W (0.047)

1.2D + 1.6S + 0.5W (0.047)

1.2D + 1.6R + 0.5W (0.047)

1.2D + 1.0L + 0.5Lr + 1.0W (0.059)
1.2D + 1.0L + 0.5S + 1.0W (0.059)
1.2D + 1.0L + 0.5R + 1.0W (0.059)
(1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.064)
0.9D + 1.0W (0.036)

(0.9-0.2 x Sps)D + 1.0E (0.031)

Combination 14 results: (1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E

Forces on foundation
Ultimate force in x-axis Fux = 30.0 kips Ultimate force in z-axis Fuz = 186.3 kips

Moments on foundation
Ultimate moment in x-axis, about x is O Mux = 2762.5 kip_ft Ultimate moment in y-axis,
aboutyis O Muy = 372.6 Kkip_ft

Eccentricity of base reaction
Eccentricity in x-axis eux =39.935in Eccentricity in y-axis ew=0in

Pad base pressures
Min. ultimate base press. Qumin = 0.267 ksf Max. ultimate base press. Qumax = 3.783 ksf

Shear diagram, x axis (kips)

16 ﬂiaf"o =—0.9

-105.1

Moment diagram, x axis (kip_ft)

S g7 206
681.7

Moment design, x direction, positive moment
Ultimate bending moment Mu.xmax = 21.57 kip_ft Tension reinf. provided 6 No.5 bot. bars (8.2 in c/c)
Area of tension reinf. provided Asxbotprov = 1.86 in? Min. area of reinforcement As.min = 1.555 in?
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Maximum spacing of reinf.

Depth to tension reinf.
Neutral axis factor
Strain in tensile reinf.

Nominal moment capacity
Design moment capacity

PASS - Area of reinforcement provided exceeds minimum

Smax = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
d=14.688 in Depth of compression block a=0.684 in
B1=0.85 Depth to neutral axis c=0.804in
& =0.05177

PASS - Tensile strain exceeds minimum required, 0.004

Mn = 133.414 kip_ft Flexural strength red. factor ¢r = 0.900
oMn = 120.073 kip_ft Mu.x.max / $Mn = 0.180

PASS - Desigh moment capacity exceeds ultimate moment load

Moment design, x direction, negative moment

Ultimate bending moment Mux.min = -1.81 kip_ft Tension reinf. provided 6 No.5 top bars (8.2 in c¢/c)
Area of tension reinf. provided Asxtop.prov = 1.86 in? Min. area of reinforcement As.min = 1.555 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=14.688in Depth of compression block  a=0.684in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.804in
Strain in tensile reinf. et =0.05177
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 133.414 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 120.073 kip_ft abs(Mu.x.min) / ¢Mn = 0.015

PASS - Desigh moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force
Shear strength red. factor
Design shear capacity

Vux = 8.873 kips Depth to reinforcement dv =14.688 in
¢v=0.75 Nominal shear capacity Vn = 89.176 kips
¢oVn = 66.882 kips Vux ! $Vn =0.133

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1

—

Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.

Shear diagram, y axis (kips)

96’46

64.6

Moment diagram, y axis (kip_ft)

36.4

\
64.6
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Moment design, y direction, positive moment

Ultimate bending moment Mu.y.max = 36.36 kip_ft Tension reinf. provided 21 No.6 bot. bars (13.4 in c/c)
Area of tension reinf. provided Asy.botprov = 9.24 in? Min. area of reinforcement As.min = 8.942 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=14in Depth of compression block  a=0.591in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.695in
Strain in tensile reinf. et =0.05743
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 633.153 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 569.837 kip_ft Muy.max / $Mn = 0.064
PASS - Desigh moment capacity exceeds ultimate moment load
Footing geometry factor Br=5.750 Area of reinf. req. for uniform distr. Asreq = 1.004 in?

30% of the reinforcement shall be distributed over a 4.00 ft width band centered under the column, the remainder
distributed among the remainder of the footing

One-way shear design, y direction

Ultimate shear force Vuy = 10.773 kips Depth to reinforcement dv =14.000 in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 488.762 kips
Design shear capacity oVn = 366.571 kips Vuy !/ $Vn = 0.029

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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SHEAR WALL MAT - P-1, P-2, P-3

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Tedds calculation version 3.0.05

FOOTING ANALYSIS

Length of foundation Lx =14 ft Width of foundation Ly=4ft
Foundation area A =56 ft? Depth of foundation h=16in
Depth of soil over foundation  hseil = 12 in Density of concrete Yeonc = 150.0 Ib/ft3

gaJ LTI

16 ksf
y

2 08FUSK LT TTT]]]3.916 ksf

Column no.1 details

Length of column

position in x-axis

Soil properties

Gross allow. bearing press.
Angle of internal friction
Coefficient of base friction

Foundation loads
Dead surcharge load
Self weight

Column no.1 loads
Dead load in z

Seismic load in x

Dead load moment in x
Seismic load moment in x

Ix1 = 96.00 in
X1 =84.00 in

Callow_Gross = 4.6 ksf
¢ = 30.0 deg
tan(dbb) = 0.404

Fosur = 50 psf
Fsw = 200 psf

Fpz1 = 85.0 kips
Fex1 = 10.0 kips
Mbx1 = 16.0 kip_ft
Mex1 = 160.0 kip_ft

Width of column
position in y-axis

Density of soil
Design base friction angle

Live surcharge load
Soil weight

Live load in z

Live load moment in x

lys = 12.00 in
y1=24.00in

ysoil = 120.0 Ib/ft3
Sbb = 22.0 deg

Fusur = 100 psf
Fsoil = 120 psf

FLz1 = 67.0 kips

Muxa = 21.0 kip_ft
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Footing analysis for soil and stability

Load combinations per ASCE 7-10
1.0D (0.437)

1.0D + 1.0L (0.754)

1.0D + 1.0Lr (0.437)

1.0D + 1.0S (0.437)

1.0D + 1.0R (0.437)

1.0D + 0.75L + 0.75Lr (0.675)

1.0D + 0.75L + 0.75S (0.675)

1.0D + 0.75L + 0.75R (0.675)

1.0D + 0.6W (0.437)

(1.0 + 0.14 x Sps)D + 0.7E (0.674)
1.0D + 0.75L + 0.75Lr + 0.45W (0.675)
1.0D + 0.75L + 0.75S + 0.45W (0.675)
1.0D +0.75L + 0.75R + 0.45W (0.675)
(1.0 + 0.10 x Sps)D + 0.75L + 0.75S + 0.525E (0.851)
0.6D + 0.6W (0.262)

(0.6 - 0.14 x Sps)D + 0.7E (0.429)

Combination 14 results: (1.0 + 0.10 x Sps)D + 0.75L + 0.75S + 0.525E

Forces on foundation
Force in x-axis Fax = 5.3 kips Force in z-axis Fdaz = 166.3 kips

Moments on foundation
Moment in x-axis, about X is 0 Max = 1287.8 kip_ft Moment in y-axis, abouty is 0 Mady = 332.6 kip_ft

Uplift verification
Vertical force Fdz = 166.302 kips
PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx
Overturning moment Motx. = 123.68 kip_ft Resisting moment MrxL = -1164.11 kip_ft
Factor of safety abs(Mrx. / Motx) = 9.412
PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction Frerriction = 67.19 kips
Stability against sliding in x direction
Total sliding resistance Frx = 67.19 kips Factor of safety abs(Frx / Fax) = 12.8
PASS - Sliding factor of safety exceeds the minimum of 1.00
Bearing resistance
Eccentricity of base reaction
Eccentricity in x-axis edx = 8.924 in Eccentricity in y-axis ey =0in
Pad base pressures
Min. base press. Omin = 2.023 ksf Max. base press. Omax = 3.916 ksf

Allowable bearing capacity
Allowable bearing capacity Qaliow = 4.6 ksf Qmax / Qallow = 0.851
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PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details

Compr. strength of concrete  fc = 4000 psi Yield strength of reinforcement fy, = 60000 psi
Cover to reinforcement Cnom = 3iN Concrete type Normal weight
Concrete modification factor A =1.00 Column type Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.103)

1.2D + 1.6L + 0.5Lr (0.182)

1.2D + 1.6L + 0.5S (0.182)

1.2D + 1.6L + 0.5R (0.182)

1.2D + 1.0L + 1.6Lr (0.147)

1.2D + 1.0L + 1.6S (0.147)

1.2D + 1.0L + 1.6R (0.147)

1.2D + 1.6Lr + 0.5W (0.089)

1.2D + 1.6S + 0.5W (0.089)

1.2D + 1.6R + 0.5W (0.089)

1.2D + 1.0L + 0.5Lr + 1.0W (0.147)
1.2D +1.0L + 0.5S + 1.0W (0.147)
1.2D + 1.0L + 0.5R + 1.0W (0.147)
(1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.155)
0.9D + 1.0W (0.066)

(0.9 - 0.2 x Sps)D + 1.0E (0.058)

Combination 14 results: (1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E

Forces on foundation
Ultimate force in x-axis Fux = 10.0 kips Ultimate force in z-axis Fuz = 211.7 kips

Moments on foundation
Ultimate moment in x-axis, about x is 0 Mux = 1697.5 kip_ft Ultimate moment in y-axis,
aboutyis O Muy = 423.5 kip_ft

Eccentricity of base reaction
Eccentricity in x-axis euwx = 12.208 in Eccentricity in y-axis ew=0in

Pad base pressures
Min. ultimate base press. Qumin = 2.132 ksf Max. ultimate base press. Qumax = 5.429 ksf

Shear diagram, x axis (kips)

36.9

125
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Moment diagram, x axis (kip_ft)

Q

W

Moment design, x direction, positive moment

Ultimate bending moment Mu.x.max = 82.923 kip_ft Tension reinf. provided 5 No.5 bot. bars (10.3 in ¢/c)
Area of tension reinf. provided Asxbotprov = 1.55 in? Min. area of reinforcement As.min = 1.382in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=12.688in Depth of compression block  a=0.57 in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.67in
Strain in tensile reinf. et = 0.05377
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 96.12 kip_ft Flexural strength red. factor ¢r = 0.900
Desigh moment capacity oMn = 86.508 kip_ft Mu.x.max / $Mn = 0.959

PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force Vux = 36.946 kips Depth to reinforcement dv=12.688 in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 77.033 kips
Design shear capacity oVn = 57.775 kips Vux /! $Vn = 0.639

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.

Shear diagram, y axis (kips)

__ppmmi®04 |
0 C===05u
-89.4
Moment diagram, y axis (kip_ft)
50.3
0 ‘ o3
89.4

Moment design, y direction, positive moment
Ultimate bending moment Muy.max = 50.304 kip_ft Tension reinf. provided 14 No.6 bot. bars (12.4 in c/c)
Area of tension reinf. provided Asy.botprov = 6.16 in? Min. area of reinforcement As.min = 4.838 in?
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PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=12in Depth of compression block a=0.647 in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.761in
Strain in tensile reinf. et = 0.04429
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 359.635 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 323.672 kip_ft Muy.max / $Mn = 0.155
PASS - Design moment capacity exceeds ultimate moment load
Footing geometry factor Br = 3.500 Area of reinf. req. for uniform distr. Asreq = 1.489 in?

44% of the reinforcement shall be distributed over a 4.00 ft width band centered under the column, the remainder
distributed among the remainder of the footing

One-way shear design, y direction

Ultimate shear force Vuy = 22.358 kips Depth to reinforcement dv=12.000 in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 255.006 kips
Design shear capacity oVn = 191.255 kips Vuy !/ $Vn =0.117

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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SHEAR WALL MAT - P-5

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

FOOTING ANALYSIS
Length of foundation
Foundation area

Lx =108 ft
A = 540 ft?
Depth of soil over foundation  hsoil = 48 in

Width of foundation
Depth of foundation
Density of concrete

0. 7%&‘%@33333331 1.365 ksf
Column no.1 details
Length of column Ix1 =1236.00 in Width of column
position in x-axis X1 = 648.00 in position in y-axis

Soil properties
Gross allow. bearing press. Qallow_Gross = 4.6 ksf
¢b = 30.0 deg

tan(dwb) = 0.404

Density of soil
Angle of internal friction Design base friction angle

Coefficient of base friction

Foundation loads
Dead surcharge load Fosur = 50 psf
Self weight Fswt = 300 psf

Live surcharge load
Soil weight

Column no.1 loads

Dead load in z Fpz1 = 672.0 kips Live load in z

Snow load in z
Dead load moment in x
Seismic load moment in x

Fsz1 = 290.0 kips
Mbx1 = 750.0 kip_ft
Mex1 = 2882.0 kip_ft

Seismic load in x
Live load moment in x

Footing analysis for soil and stability

Load combinations per ASCE 7-10
1.0D (0.468)

1.0D + 1.0L (0.517)

1.0D + 1.0Lr (0.468)

1.0D + 1.0S (0.584)

1.0D + 1.0R (0.468)

1.0D + 0.75L + 0.75Lr (0.505)

1.0D + 0.75L + 0.75S (0.592)

1.0D + 0.75L + 0.75R (0.505)

1.0D + 0.6W (0.468)

Tedds calculation version 3.0.05

Ly =5ft
h=24in
Ycone = 150.0 Ib/ft3

ly1 = 18.00 in
y1 =30.00 in

ysoil = 120.0 Ib/ft3
Sbb = 22.0 deg

Fusur = 100 psf
Fsoil = 480 psf

FLz1 = 26.0 kips
Fex1 = 285.0 kips
Mux1 = 776.0 kip_ft
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(1.0 +0.14 x Sps)D + 0.7E (0.560)
1.0D + 0.75L + 0.75Lr + 0.45W (0.505)

1.0D + 0.75L + 0.75S + 0.45W (0.592)

1.0D + 0.75L + 0.75R + 0.45W (0.505)

(1.0 + 0.10 x Sps)D + 0.75L + 0.75S + 0.525E (0.660)
0.6D + 0.6W (0.281)

(0.6 - 0.14 x Sps)D + 0.7E (0.850)

Combination 16 results: (0.6 - 0.14 x Sps)D + 0.7E

Forces on foundation
Force in x-axis Fax = 199.5 kips Force in z-axis Fdaz = 581.2 kips

Moments on foundation
Moment in x-axis, about xis 0 Max = 34188.1 kip_ft Moment in y-axis, abouty is 0 May = 1452.9 kip_ft

Uplift verification
Vertical force Faz = 581.16 kips
PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx
Overturning moment Motx. = 2805.5 Kip_ft Resisting moment Mrx = -31382.63 kip_ft
Factor of safety abs(Mrx. / MoTx) = 11.186
PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction Frerriction = 234.804 kips
Stability against sliding in x direction
Total sliding resistance Frx = 234.804 kips Factor of safety abs(Frx / Fax) = 1.18
PASS - Sliding factor of safety exceeds the minimum of 1.00
Bearing resistance
Eccentricity of base reaction
Eccentricity in x-axis edx = 57.929 in Eccentricity in y-axis ey =0in
Pad base pressures
Min. base press. (min = 0.788 ksf Max. base press. (max = 1.365 ksf

Allowable bearing capacity
Allowable bearing capacity Qaliow = 4.6 ksf Qmax / Qallow = 0.297
PASS - Allowable bearing capacity exceeds design base pressure

EOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details

Compr. strength of concrete ¢ = 4000 psi Yield strength of reinforcement fy = 60000 psi
Cover to reinforcement Cnom = 3iN Concrete type Normal weight
Concrete modification factor A =1.00 Column type Concrete
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Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.058)

1.2D + 1.6L + 0.5Lr (0.053)

1.2D + 1.6L + 0.5S (0.062)

1.2D + 1.6L + 0.5R (0.053)

1.2D + 1.0L + 1.6Lr (0.052)

1.2D +1.0L + 1.6S (0.080)

1.2D + 1.0L + 1.6R (0.052)

1.2D + 1.6Lr + 0.5W (0.050)

1.2D + 1.6S + 0.5W (0.079)

1.2D + 1.6R + 0.5W (0.050)

1.2D + 1.0L + 0.5Lr + 1.0W (0.052)
1.2D +1.0L + 0.5S + 1.0W (0.061)
1.2D + 1.0L + 0.5R + 1.0W (0.052)
(1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.060)
0.9D + 1.0W (0.038)

(0.9-0.2 x Sps)D + 1.0E (0.033)

Combination 16 results: (0.9 - 0.2 x Sps)D + 1.0E

Forces on foundation
Ultimate force in x-axis Fux = 285.0 kips Ultimate force in z-axis Fuz = 878.2 kips

Moments on foundation
Ultimate moment in x-axis, about x is O Mux = 51464.8 kip_ft Ultimate moment in y-axis,
aboutyis O Muy = 2195.6 kip_ft

Eccentricity of base reaction
Eccentricity in x-axis eux =55.202 in Eccentricity in y-axis ew=0in

Pad base pressures
Min. ultimate base press. Qumin = 1.211 ksf Max. ultimate base press. Oumax = 2.042 ksf

Shear diagram, x axis (kips)

2073
g7 o 5.9
-319.5
Moment diagram, x axis (Kip_ft)
o — D16
31924

Moment design, x direction, positive moment
Ultimate bending moment Mu.xmax = 21.639 kip_ft Tension reinf. provided 6 No.6 bot. bars (10.6 in c/c)
Area of tension reinf. provided Asxbotprov = 2.64 in? Min. area of reinforcement As.min = 2.592 in?
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PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinf. Smax = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=20.625in Depth of compression block a=0.776in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.913in
Strain in tensile reinf. et =0.06473

PASS - Tensile strain exceeds minimum required, 0.004

Nominal moment capacity Mn = 267.125 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity ®Mn = 240.413 kip_ft Mu.x.max / $Mn = 0.090

PASS - Desigh moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force Vux = 5.856 kips Depth to reinforcement dv =20.625in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 156.533 kips
Design shear capacity oVn =117.4 kips Vux/ ¢Vn = 0.050

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.

Shear diagram, y axis (kips)

3.4
654
Moment diagram, y axis (kip_ft)
161.4
U ‘ V U
329.3

Moment design, y direction, positive moment

Ultimate bending moment Mu.y.max = 161.408 kip_ft Tension reinf. provided 128 No.6 bot. bars (10.1 in c/c)
Area of tension reinf. provided Asy.botprov = 56.32 in? Min. area of reinforcement As.min = 55.987 in?
PASS - Area of reinforcement provided exceeds minimum

Maximum spacing of reinf. Smax = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=19.875in Depth of compression block  a=0.767 in
Neutral axis factor B1=0.85 Depth to neutral axis ¢ =0.902in
Strain in tensile reinf. et = 0.06309

PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 5488.823 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity OMn = 4939.94 kip_ft Mu.y.max / $Mn = 0.033
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PASS - Desigh moment capacity exceeds ultimate moment load

Footing geometry factor Br=21.600 Area of reinf. req. for uniform distr. Asreq = 3.518 in?
9% of the reinforcement shall be distributed over a 5.00 ft width band centered under the column, the remainder
distributed among the remainder of the footing

One-way shear design, y direction

Ultimate shear force Vuy = 9.913 kips Depth to reinforcement dv=19.875in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 3258.158 kips
Design shear capacity oVn = 2443.618 kips Vuy / $Vn = 0.004

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.

y -8 hottom barg (10, 1.jnyc/c)
%%%98&%%2%.(&1?%%%?’5 BBIETD LG
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SHEAR WALL MAT - P-7

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

Tedds calculation version 3.0.05

FOOTING ANALYSIS
Length of foundation

Lx =60 ft
A =300 ft?
Depth of soil over foundation  hsoit = 90 in

Width of foundation Ly=5ft
Depth of foundation h=24in
Ycone = 150.0 Ib/ft3

Foundation area
Density of concrete

o.g,@% 2.781 ksf

0.385 kst T IL1 2,781 ksf
Column no.1 details
Length of column Ix1 = 680.00 in Width of column ly1 =18.00 in
position in x-axis x1 = 360.00 in position in y-axis y1=30.00in

Soil properties

Gross allow. bearing press.

Angle of internal friction
Coefficient of base friction
Dead surcharge load

Self weight

Column no.1 loads
Dead load in z

Snow load in z

Seismic load in x

Dead load moment in x
Seismic load moment in x

Callow_Gross = 4.6 ksf
¢ = 30.0 deg
tan(dwb) = 0.600
Fosur = 50 psf

Fswt =300 psf

Foz1 = 438.0 kips
Fsz1 = 77.0 kips
Fext = 408.0 kips
Mbx1 = 540.0 kip_ft
Mexa = 3895.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-10

1.0D (0.628)

1.0D + 1.0L (0.727)
1.0D + 1.0Lr (0.628)
1.0D + 1.0S (0.684)
1.0D + 1.0R (0.628)

Density of soil
Design base friction angle

Live surcharge load
Soil weight

Live load in z
Seismic load in z

Live load moment in x

ysoil = 120.0 Ib/ft3
Sbb = 31.0 deg

Fusur = 100 psf
Fsoil =900 psf

Fiz1 = 50.0 kips
Fez1 = 78.0 kips

Mux1 = 566.0 kip_ft

1.0D + 0.75L + 0.75Lr (0.703)
1.0D + 0.75L + 0.75S (0.744)
1.0D + 0.75L + 0.75R (0.703)
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1.0D + 0.6W (0.628)

(1.0 + 0.14 x Sps)D + 0.7E (0.958)

1.0D + 0.75L + 0.75Lr + 0.45W (0.703)

1.0D + 0.75L + 0.75S + 0.45W (0.744)

1.0D + 0.75L + 0.75R + 0.45W (0.703)

(1.0 + 0.10 x Sps)D + 0.75L + 0.75S + 0.525E (0.990)
0.6D + 0.6W (0.377)

(0.6 - 0.14 x Sps)D + 0.7E (0.999)

Combination 16 results: (0.6 - 0.14 x Sps)D + 0.7E

Forces on foundation

Force in x-axis Fax = 285.6 kips

Moments on foundation
Moment in x-axis, about xis 0  Max = 17869.4 kip_ft

Uplift verification

Vertical force Fdaz = 476.384 kips

Force in z-axis Faz = 476.4 Kips

Moment in y-axis, abouty is 0 May = 1191.0 kip_ft

PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx

Overturning moment Motx. = 3577.85 kip_ft

Resisting moment
Factor of safety

MrxL = -14291.53 kip_ft
abs(Mrx. / Motx) = 3.994

PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction Frrriction = 285.831 kips

Stability against sliding in x direction

Total sliding resistance Frx = 285.831 kips

Bearing resistance

Eccentricity of base reaction

Eccentricity in x-axis edx = 90.125 in

Pad base pressures

Min. base press. Omin = 0.395 ksf

Allowable bearing capacity

Allowable bearing capacity Qallow = 4.6 ksf

FOOTING DESIGN (ACI318)

In accordance with ACI318-14

Material details

Compr. strength of concrete  fc = 4000 psi
Cover to reinforcement Cnom = 3in
Concrete modification factor A =1.00

Factor of safety abs(Frx / Fax) = 1

PASS - Sliding factor of safety exceeds the minimum of 1.00

Eccentricity in y-axis ey =0in

Max. base press. Omax = 2.781 ksf

Omax / Qaliow = 0.604
PASS - Allowable bearing capacity exceeds design base pressure

Yield strength of reinforcement fy = 60000 psi
Concrete type Normal weight

Column type Concrete
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Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.069)

1.2D + 1.6L + 0.5Lr (0.068)

1.2D + 1.6L + 0.5S (0.072)

1.2D + 1.6L + 0.5R (0.068)

1.2D + 1.0L + 1.6Lr (0.064)

1.2D +1.0L + 1.6S (0.078)

1.2D + 1.0L + 1.6R (0.064)

1.2D + 1.6Lr + 0.5W (0.059)

1.2D + 1.6S + 0.5W (0.073)

1.2D + 1.6R + 0.5W (0.059)

1.2D + 1.0L + 0.5Lr + 1.0W (0.064)
1.2D +1.0L + 0.5S + 1.0W (0.069)
1.2D + 1.0L + 0.5R + 1.0W (0.064)
(1.2 +0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.080)
0.9D + 1.0W (0.044)

(0.9-0.2 x Sps)D + 1.0E (0.047)

Combination 14 results: (1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E

Forces on foundation
Ultimate force in x-axis Fux = 408.0 kips Ultimate force in z-axis

Moments on foundation
Ultimate moment in x-axis, about x is O Mux = 43286.9 kip_ft
aboutyis O Muy = 3108.3 kip_ft

Eccentricity of base reaction
Eccentricity in x-axis ewx =57.791in Eccentricity in y-axis

Pad base pressures

Min. ultimate base press. Qumin = 2.148 ksf Max. ultimate base press.

Shear diagram, x axis (kips)

§o ———2102 —00.2

-509.6

Moment diagram, x axis (kip_ft)

 oaoa7 07
83924

Moment design, x direction, positive moment
Ultimate bending moment Mu.xmax = 30.266 kip_ft Tension reinf. provided

Area of tension reinf. provided Asxbotprov = 2.64 in? Min. area of reinforcement

Fuz = 1243.3 klpS

Ultimate moment in y-axis,

ew=0in

(umax = 6.14 ksf

6 No.6 bot. bars (10.6 in c/c)
As.min = 2.592 in?

PASS - Area of reinforcement provided exceeds minimum
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Maximum spacing of reinf. Smax = 18 in

PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=20.625in Depth of compression block a=0.776in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.913in
Strain in tensile reinf. et =0.06473

PASS - Tensile strain exceeds minimum required, 0.004

Nominal moment capacity Mn = 267.125 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 240.413 kip_ft Mu.x.max / $Mn = 0.126

PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force Vux = 0.229 kips Depth to reinforcement dv=20.625in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 156.533 kips
Design shear capacity oVn = 117.4 kips Vux/ ¢Vn =0.002

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.

Shear diagram, y axis (kips)

Moment diagram, y axis (kip_ft)

‘220.5

449.9

Moment design, y direction, positive moment

Ultimate bending moment Muy.max = 220.524 kip_ft Tension reinf. provided 71 No.6 bot. bars (10.1 in c/c)
Area of tension reinf. provided Asy.botprov = 31.24 in? Min. area of reinforcement As.min = 31.104 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=19.875in Depth of compression block  a=0.766 in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.901in
Strain in tensile reinf. et =0.06319
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 3044.675 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 2740.207 kip_ft Mu.y.max / $Mn = 0.080

PASS - Desigh moment capacity exceeds ultimate moment load
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Footing geometry factor Br=12.000 Area of reinf. req. for uniform distr. Asreq = 4.641 in?
15% of the reinforcement shall be distributed over a 5.00 ft width band centered under the column, the remainder
distributed among the remainder of the footing

One-way shear design, y direction

Ultimate shear force Vuy = 13.544 kips Depth to reinforcement dv=19.875in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 1810.088 kips
Design shear capacity oVn = 1357.566 kips Vuy/ $Vn =0.010

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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SHEAR WALL MAT - P-8

FOUNDATION ANALYSIS & DESIGN (ACI318)

In accordance with ACI318-14

FOOTING ANALYSIS
Length of foundation

Foundation area
Depth of soil over foundation

Lx =30 ft
A =210 ft2
hsoil = 12 in

99 ksf

8

Column no.1 details
Length of column

position in x-axis

Soil properties

Gross allow. bearing press.
Angle of internal friction
Coefficient of base friction

Foundation loads
Dead surcharge load
Self weight

Column no.1 loads
Dead load in z

Snow load in z

Seismic load in x

Dead load moment in x
Seismic load moment in x

0. q’ﬁ‘q;;]ﬂjjm
e |
0.896RF LI [[]

4.499 ksf

Ix1 = 282.00 in
x1 = 180.00 in

Callow_Gross = 4.6 ksf
¢ = 30.0 deg
tan(dpb) = 0.600

Fosur = 50 psf
Fsw =300 psf

Fpz1 = 246.0 kips
Fsz1 = 135.0 kips
Fext = 110.0 kips
Mbsa = 500.0 kip_ft
Mex1 = 1435.0 kip_ft

Footing analysis for soil and stability

Load combinations per ASCE 7-10

1.0D (0.460)

Width of foundation
Depth of foundation
Density of concrete

Width of column
position in y-axis

Density of soil
Design base friction angle

Live surcharge load
Soil weight

Live load in z
Seismic load in z

Live load moment in x

Tedds calculation version 3.0.05

Ly =7ft
h=24in
Ycone = 150.0 Ib/ft3

ly1 = 18.00 in
y1=42.00in

ysoil = 120.0 Ib/ft3
Sbb = 31.0 deg

Fusur = 100 psf

Fsoil = 120 psf

FLz1 = 55.0 kips
Fez1 = 71.0 kips

Mux1 = 700.0 kip_ft
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1.0D + 1.0L (0.684)
1.0D + 1.0Lr (0.460)

1.0D + 1.0S (0.600)

1.0D + 1.0R (0.460)

1.0D + 0.75L + 0.75Lr (0.628)

1.0D + 0.75L + 0.75S (0.733)

1.0D + 0.75L + 0.75R (0.628)

1.0D + 0.6W (0.460)

(1.0 + 0.14 x Sps)D + 0.7E (0.789)

1.0D + 0.75L + 0.75Lr + 0.45W (0.628)

1.0D + 0.75L + 0.75S + 0.45W (0.733)

1.0D + 0.75L + 0.75R + 0.45W (0.628)

(1.0 + 0.10 x Sps)D + 0.75L + 0.75S + 0.525E (0.978)
0.6D + 0.6W (0.276)

(0.6 - 0.14 x Sps)D + 0.7E (0.562)

Combination 14 results: (1.0 + 0.10 x Sps)D + 0.75L + 0.75S + 0.525E

Forces on foundation
Force in x-axis Fax = 57.8 kips Force in z-axis Faz = 560.2 kips

Moments on foundation
Moment in x-axis, about xis 0  Max = 10326.1 kip_ft Moment in y-axis, abouty is 0 May = 1960.8 kip_ft

Uplift verification
Vertical force Fdaz = 560.218 kips
PASS - Foundation is not subject to uplift

Stability against overturning in x direction, moment about x is Lx
Overturning moment Motx. = 1922.87 kip_ft Resisting moment MrxL = -8403.26 kip_ft
Factor of safety abs(Mrx. / Motx) = 4.370
PASS - Overturning moment safety factor exceeds the minimum of 1.00

Stability against sliding
Resistance due to base friction Frrriction = 336.131 kips
Stability against sliding in x direction
Total sliding resistance Frx = 336.131 kips Factor of safety abs(Frx / Fax) = 5.82
PASS - Sliding factor of safety exceeds the minimum of 1.00
Bearing resistance
Eccentricity of base reaction
Eccentricity in x-axis edx = 41.188 in Eccentricity in y-axis ey =0in
Pad base pressures

Min. base press. Qmin = 0.836 ksf Max. base press. (max = 4.499 ksf

Allowable bearing capacity
Allowable bearing capacity Qaliow = 4.6 ksf Omax / Qalow = 0.978
PASS - Allowable bearing capacity exceeds design base pressure
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FOOTING DESIGN (ACI318)
In accordance with ACI318-14
Material details
Compr. strength of concrete  fc = 4000 psi Yield strength of reinforcement fy, = 60000 psi
Cover to reinforcement Cnom = 3iN Concrete type Normal weight
Concrete modification factor A =1.00 Column type Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-10
1.4D (0.134)

1.2D + 1.6L + 0.5Lr (0.149)

1.2D + 1.6L + 0.5S (0.175)

1.2D + 1.6L + 0.5R (0.149)

1.2D + 1.0L + 1.6Lr (0.136)

1.2D + 1.0L + 1.6S (0.220)

1.2D + 1.0L + 1.6R (0.136)

1.2D + 1.6Lr + 0.5W (0.115)

1.2D + 1.6S + 0.5W (0.199)

1.2D + 1.6R + 0.5W (0.115)

1.2D + 1.0L + 0.5Lr + 1.0W (0.136)
1.2D +1.0L + 0.5S + 1.0W (0.162)
1.2D + 1.0L + 0.5R + 1.0W (0.136)
(1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E (0.185)
0.9D + 1.0W (0.086)

(0.9-0.2 x Sps)D + 1.0E (0.103)

Combination 14 results: (1.2 + 0.2 x Sps)D + 1.0L + 0.2S + 1.0E

Forces on foundation
Ultimate force in x-axis Fux = 110.0 kips Ultimate force in z-axis Fuz = 627.6 kips

Moments on foundation
Ultimate moment in x-axis, about x is 0 Mux = 12427 .4 kip_ft Ultimate moment in y-axis,
aboutyis O Muy = 2196.7 kip_ft

Eccentricity of base reaction
Eccentricity in x-axis euwx = 57.608 in Eccentricity in y-axis ew=0in
Pad base pressures

Min. ultimate base press. Qumin = 0.119 ksf Max. ultimate base press. Qumax = 5.858 ksf

Shear diagram, x axis (kips)

——87.7

Ule.6 (=86
-389
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Moment diagram, x axis (kip_ft)

=275 71281.3 ——150.3
3294.3

Moment design, x direction, positive moment

Ultimate bending moment Mu.xmax = 182.347 kip_ft Tension reinf. provided 9 No.6 bot. bars (9.6 in c/c)
Area of tension reinf. provided Asxbotprov = 3.96 in? Min. area of reinforcement As.min = 3.629 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=20.625in Depth of compression block  a=0.832in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.979in
Strain in tensile reinf. et = 0.06022
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 400.139 kip_ft Flexural strength red. factor ¢r = 0.900
Desigh moment capacity oMn = 360.125 kip_ft Mu.x.max / $Mn = 0.506

PASS - Design moment capacity exceeds ultimate moment load

Moment design, x direction, negative moment

Ultimate bending moment Mu.x.min = -14.494 kip_ft Tension reinf. provided 9 No.6 top bars (9.6 in c/c)
Area of tension reinf. provided Asxtop.prov = 3.96 in? Min. area of reinforcement As.min = 3.629 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d =20.625in Depth of compression block  a=0.832in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.979in
Strain in tensile reinf. et = 0.06022
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 400.139 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 360.125 kip_ft abs(Mux.min) / $Mn = 0.040

PASS - Desigh moment capacity exceeds ultimate moment load

One-way shear design, x direction

Ultimate shear force Vux = 55.639 kips Depth to reinforcement dv =20.625in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 219.146 kips
Design shear capacity oVn = 164.359 kips Vux /! $Vn = 0.339

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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Shear diagram, y axis (kips)
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Moment diagram, y axis (kip_ft)
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Moment design, y direction, positive moment

Ultimate bending moment Mu.y.max = 257.584 kip_ft Tension reinf. provided 36 No.6 bot. bars (10.0 in c¢/c)
Area of tension reinf. provided Asy.botprov = 15.84 in? Min. area of reinforcement Asmin = 15.552 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinf. Smax = 18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinf. d=19.875in Depth of compression block  a=0.776in
Neutral axis factor B1=0.85 Depth to neutral axis c=0.913in
Strain in tensile reinf. et = 0.06227
PASS - Tensile strain exceeds minimum required, 0.004
Nominal moment capacity Mn = 1543.352 kip_ft Flexural strength red. factor ¢r = 0.900
Design moment capacity oMn = 1389.017 kip_ft Mu.y.max / $Mn = 0.185
PASS - Desigh moment capacity exceeds ultimate moment load
Footing geometry factor Br = 4.286 Area of reinf. req. for uniform distr. Asreq = 4.763 in?

38% of the reinforcement shall be distributed over a 7.00 ft width band centered under the column, the remainder
distributed among the remainder of the footing

One-way shear design, y direction

Ultimate shear force Vuy = 74.512 kips Depth to reinforcement dv=19.875in
Shear strength red. factor ov=0.75 Nominal shear capacity Vn = 905.044 kips
Design shear capacity oVn = 678.783 kips Vuy / $Vn =0.110

PASS - Design shear capacity exceeds ultimate shear load

Two-way shear design at column 1
Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.
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