Arp Engineering, Inc.
PO Box 587

Monroe, NC 28111
704-225-0079 Office

North Carolina COA C2424

PE- L. Dean Arp, Jr., North Carolina PE 18427
Project No.: 67018

Project Name: Circle K Fuel Canopy

Prepared for: McGee Corporation
12100 Stallings Commerce Drive
PO Box 1375
Matthews, NC 28105

Canopy Size: 24'-0"x163'-8"

Project Address: Street: East Jackson Bivd & NC &5
City: Erwin
County: Harnett
State: NC
Zip Code: 28339

Building Code: 2018 NCSBC (2015 IBC) (ASCE 7-16)

Roof Live Loads: 20 PSF
Roof Dead Loads: 5 PSF

Snow Loads:
importance Faclor (Is): 1.0
Ground Snow Load (Pg): 10 psf
Thermal Factor (Ct); 1.2
Exposure Faclor (Ce): 1.0

Wind Loads:
importance Factor {lw): 1.0
Risk Category: i
Basic Wind Speed
Ultimate design wind speed, Vie. 119 mph
Exposure Category: C

Seismic Loads:
Importance Factor (lg): 1.0
Risk Category: i
Site Class: D
Seismic Design Category: B
Mapped Spectral Accel. @ 0.2 sec. (Ss); 0.132g
Mapped Spectral Accel. @ 1.0 sec. (S1): 0.065¢g
Site Coefficient, Fa: 1.6
Site Coefficient, Fv: 2.4
Design Specitral Accel. @ 0.2 sec (Sps): 0.141g
Design Spectral Accel. @ 1.0 sec (8oi):  0.104g
Seismic Response Coefficient (Cs). 0.1124
Seismic Base Shear. 4.42 kips

Design Criteria Worksheet

Date: 5/7/2026

5/7/2026

Digitally signed by Larry D Arp Jr.

DN: c=US, o=Unaffiliated,
dnQualifier=A01410C00000199C4494E53000620B1,
cn=Larry D Arp Jr.

Date: 2026.05.08 10:31:32 -04'00"

Soils Criteria: Allowable soil bearing of 2,500 psf per the geotechnical report by Universal Engineering Sciences

dated July 30, 2025, UES Project No. A25117.01244.000.




Design Comments / Assumptions:

1.

Decking, purlins, and girders are designed for unbalanced snow loading per
ASCE 7.

Inflection points are not used as braced points in beam design (per AISC).

McGee decking (3"'x16", 20ga.) can support the following allowable design
moments:

Ma (+) = 0.819ft'k positive moment
Ma (-) = 0.682 ft*k negative moment

Design calculations will be provided if requested.

McGee deck clips can support an ailowable vertical design load of 394
Ibs/clip. Test data will be provided if requested.

Canopy lateral forces are resisted by cantilevered columns (inverted
pendulum system).

Foundations are designed per ACl 318.
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ASCE Hazards Report

Address: Standard: ASCE/SEI7-16  Latitude: 35.336784
E Jackson Blvd & NC-55 Risk Category: Il Longitude: -78.676006
Erwin, North Carolina Soil Class: D - Stiff Soil Elevation: 191.98056582513644 ft
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Wind
Results:

Wind Speed 119 Vmph

10-year MRI 76 Vmph

25-year MRI 85 Vmph

50-year MRI 92 Vmph

100-year MRI 98 Vmph

Data Source:
Date Accessed:

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1-CGC.2-4, and Section 26.5.2

Tue Apr 21 2026

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability =

0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

hitps:/fascehazardtool.org/
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Seismic

Site Soil Class:
Results:
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Data Accessed:

Date Source:
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SE| 7-16 Table 1.5-2. Additional data for
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.
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Snow
Results:
Ground Snow Load, p,: 10 I/’
Mapped Elevation: 192.0 ft
Data Source: ASCE/SEl 7-16, Table 7.2-8
Date Accessed: Tue Apr 21 2026

Values provided are ground snow loads. In areas designated "case study
required,” extreme local variations in ground snow loads preclude mapping at
this scale, Site-specific case studies are required to establish ground snow
loads at elevations not covered.

Snow load values are mapped to a 0.5 mile resolution. This resolution can
create a mismatch between the mapped elevation and the site-specific
elevation in topographically complex areas. Engineers should consult the local
authority having jurisdiction in locations where the reported ‘elevation’ and
‘mapped elevation’ differ significantly from each other.

The ASCE Hazard Tool Is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any
kind. The location data included herein has been oblained from information developed, produced, and maintained by third party providers; or
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation,
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field{s) of practlice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Toel or the ASCE standard.

In using this Too!, you expressly assume all risks assoctated with your use, Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliales, or agents be liable to you or any other persan for any direct, indirect, special, incidental, or consequential
damages afising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitied by
law, you agree to release and hold harmless ASCE from any and alf liability of any nature arising out of or resulting frem any use of data
provided by the ASCE Hazard Tool.

hitps:/fascehazardtool.orgf Page 30f 3 Tue Apr 21 2026
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a complete lateral force-resisting system with adequate strength
to resist the forces indicated in Section 1.4.2. All members of the
structurai system shall be connected to their supporting members
in accordance with Section 1.4.3. Structural walls shall be
anchored to diaphragms and supports in accordance with Sec-
tion 1.4.4, The offects on the structure and its components caused
by the forces stipulated in this section shall be taken as the
notional Toad, N, and combined with the effects of other loads in
accordance with the load combinations of Section 2.6. Where
material resistance depends on load duration, notional loads are
permitted fo be taken as having a duration of 10 minutes,
Structures designed in conformance with the requirements of
this standard for Seismic Design Categories B, C, D, E, or F shall
be deemed to comply with the requirements of Sections 1.4.2,
143, and 1.4.4.

1.4.1 Load Path Conncctions. All parts of the structure
between separation joints shall be interconnected to form a
continuous path to the lateral force-resisting system, and the
connections shall be capable of transmitting the lateral forces
induced by the parts being connected. Any smaller portion of the
structure shall be tied to the remainder of the structure with
elements having the strength to resist a force of not less than 5%
of the portion’s weight.

1.4.2 Lateral Forces, Each structure shall be analyzed for the
effects of static lateral forces applied independently in each of
two orthogonal directions. In each direction, the static lateral
forces at all levels shall be applied simultaneousty. For purposes
of analysis, the force at each level shall be determined using
Eg. (1.4-1):

F.=001W, {1.4-D
where

F,=the design lateral force applied at story x, and
W, = the portion of the total dead load of the structure, D, located
or assigned (o level x.

Structures explicitly designed for stability, including second-
order effects, shall be deemed to comply with the requirements of
this section,

1.4.3 Connection to Supports. A positive connection for
resisting a horizontal force acting parallel to the member shall
be provided for each bearn, girder, or truss either directly to its
supporting elements or to slabs designed to act as diaphragms.
Where the connection is through a diaphragm, the member's
supporting element shall also be connected to the diaphragm.
The connection shall have the strength to resist a force of 5% of
the unfactored dead load plus live load reaction imposed by the
supported member on the supporting member.

144 Anchorage of Structural Walls. Walls that provide
vertical load bearing or lateral shear resistance for a portion of
the structlure shall be anchored to the roof and all floors and
members that provide lateral support for the wall or that are
supported by the wall. The anchorage shall provide a direct
connection between the walls and the roof or floor construction.
The comections shall be capable of resisting a strength level
horizontal force perpendicular to the plane of the wall equal to
0.2 times the weight of the wall tributary to the connection, but
not less than 5 psf (0.24 kKN/m?).

1.4.5 Extraordinary Loads and Events, When considered,
design for resistance to extraordinary loads and events shall
be in accordance with the procedwres of Section 2.5,

1.5 CLASSIFICATION OF BUILDINGS AND OTHER
STRUCTURES

1.5.1 Risk Categorization. Buildings and other structures shali
be classified, based on the risk to human life, health, and welfare
associated with their damage or failure by nature of their
occupancy or use, according to Table 1.5-1 for the purposes
of applying flood, wind, snow, earthguake, and ice provisions,
Each building or other structure shall be assigned to the highest
applicable Risk Category or Categories. Minimum design Toads
for structures shall incorporate the applicable importance factors
given in Table 1.5-2, as required by other sections of this
standard. Assignment of a building or other structure to
multiple Risk Calegories based on the type of load condition
being evaluated (¢.g., snow or seismic) shall be permitted.

When the building code or other referenced standard specifies
an Occupancy Category, the Risk Category shall not be taken as
lower than the Occupancy Category specified therein.

Table 1.5-1 Risk Category of Bulidings and Other Structures for
Fload, Wind, Snow, Earthquake, and Ice Loads

Use or Qecupancy of Buildings and Structures Risk Category

Buildings and ather structures that represent low risk to I
hwman life in the event of failure

All buildings and other structures except those listed in Risk 1
Categories I, IiI, and IV

Buildings and other structures, the failure of which could m
pose a substantial risk to human life

Buildings and other structures, not included in Risk
Category IV, with potential o cause a substantial economic
impact and/or mass disruption of day-to-day civilian life in
the event of failure

Buildings and other structures not included in Risk Category
1V (including, but net limited to, fucilities that manufacture,
process, handle, store, use, or dispose of such substances as
hazardous fuels, hazardovs chemicals, hazardous waste, or
explosives) containing toxic or explosive substances where
the quantity of the materal exceeds a threshold quantity
established by the Auwthority Having Fursdiction and is
sufficient 1o pose a threat to the public if released®

Buildings and other structures designated as essential v
facilities

Buildings and other structwres, the failure of whick could
pose 4 substantial hazard to the community

Buildings and other structures (including, bat not limited to,
facilities that manufacture, process, handle, slore, use, or
dispose of such substances as hazardous fuels, hazardous
chemicals, or hazardous waste) containing sufficient
quantities of highly {oxic¢ substances where the quantity of
the materiaj exceeds a threshold quantity established by the
Authority Having Jurisdiction and is sufficient to posc a
threat to the public if released”

Buildings and other structures required to maintain the
functionality of other Risk Category IV structures

“Buildings and other structures containing toxic, highly toxic, or explosive
substances shall be eligible for classification to a fower Risk Category sf it can
be demenstrated to the satisfaction of the Authority Having Jwisdiction by a
hazard assessment as descrbed in Section 1.5.3 that a release of the sub-
stances is commensurite with the risk associated with that Risk Category.

STANDARD ASCE/SE} 7-16
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Table 1.5-2 importance Factors by Risk Category of Buildings and
Other Structures for Snow, Ice, and Earthquake Loads

Aisk Showt Iee ImpoHance lce Importance Seismic
Category from Importance Facior— Factar—\Ving, Importance
Table 1.5-1 Faclor, {; Thickness, & b Factor, I,
I 0.80 0.80 1.00 1.00

i1 1.00 1.00 1.00 1.00
i 1.1¢ 1.15 1.00 1.25
v 1.20 1.25 1.00 1.50

Note: The coniponent importance factor, /,,, applicable to earthquake loads, is

not inciuded in this table because it depends on the importance of the
individual comnponent rather than that of the building as a whole, or its
occupancy. Refer to Section 13.1.3.

1.5.2 Multiple Risk Cafegories. Where buildings or other
structures are divided into porfions with independent structuaral
systemns, the classification for each portion shall be permitted to
be determined independently. Where building systems, such as
required egress, HVAC, or electrical power, for a portion with a
higher Risk Category pass through or depend on other portions of
the building or other structure having a lower Risk Category,
those portions shall be assigned to the higher Risk Category.

1.5.3 Toxic, Highly Toxic, and Explosive Substances, Buildings
and other structures containing toxic, highly toxic, or explosive
substances are permitled to be classified as Risk Calegory II
structures if it can be demonstrated to the satisfaction of the
Authority Having Jurisdiction by a hazard assessment as part of
an overall risk management plan (RMP) that a release of the
toxic, highly toxic, or explosive substances is not sufficient to
pese a threat (o the public.

To qualify for this reduced classification, the owner or operator
of the buildings or other structures containing the toxic, highly
toxic, or explosive substances shall have an RMP that incorpo-
raftes three clemients as a minimum: a hazard assessment, a
prevention program, and an emergency response plan.

As a minimum, the hazard assessment shail include the
preparation and repoiting of worst-case release scenarios for
each structure under consideration, showing the potential effect
on the public for each. As a minimum, the worst-case evenl shall
include the complete failure e.g., instantancous release of entire
conlents of a vessel, piping system, or other storage structure. A
worst-case event includes, but is pot limited to, a release during
the design wind or design seismic event. In this assessment, the
evaluation of the effectiveness of subsequent measures for acci-
dent mitigation shall be based on the assumption that the
complete failure of the primary storage structure has occurred.
The off-sile impact shall be defined in terms of population within
the potentially affected area. To qualify for the reduced classifi-
cation, the hazard assessment shall demonstrate that a release of
the toxic, highly toxic, or explosive substances from a worst-case
event does nof pose a threal to the public cutside the property
boundary of the facility.

As a minimum, the prevention prograny shall consist of the
comprehensive elements of process safety management, which is
based upon accident prevenlion through the application of
managemen! controls in the key areas of design, construction,
operation, and maintenance, Secondary containment of the toxic,
highly toxic, or explosive substances; including, but not limited
to, double-wall tank, dike of sufficient size to contain a spill, or
other means 1o contain a release of the toxic, highly toxic, or
explosive substances within the property boundary of the facility
and prevent release of harmful quantities of contaminants to the
air, soil, groundwater, or surface water; are permitted to be used
to mitigate the risk of release. Where secondary containment is
provided, it shall be designed for all environmenlal loads and is
not eligible for this reduced classification. In hurricane-prone
regions, mandatory practices and procedwres that effectively
diminish the effects of wind on critical structural elements or
that alternatively protect against harmful releases during and after
hurricanes are permitted to be used to mitigate the risk of release,

As a minimum, the emergency response plan shall address
public notification, emesgency medical treatment for accidental
exposure to humans, and procedures for emergency response (o
releases that have consequences beyond the properly boundary of
the facility, The emergency response plan shall address the
potential that resources for response could be compromised by
the event that has caused the emergency.

1.6 ADDITIONS AND ALTERATIONS TO EXISTING
STRUCTURES

When an existing building or other structure is enlarged or
otherwise altered, structural members affected shall be strength-
ened if necessary so thal the factored loads defined in this
document will be supported without exceeding the specified
design strength for the materials of construction. When using
allowable stress design, strengthening is required when the
stresses caused by nominal loads exceed the specified allowable
stresses for the materials of construction.

1.7 LOAD TESTS

A load test of any construction shall be conducted when required
by the Authority Having Jurisdiction whenever there is reason to
question its safety for the intended use.

1.8 CONSENSUS STANDARDS AND OTHER
REFERENCED DOCUMENTS

This section lists the consensus standards and other documents
that shall be considered part of this standard to the extent
referenced in this chapter.

OSHA Standards for General Industry, 29 CFR (Code of
Federal Regulations) Part 1910.1200. Appendix A, with Amend-
ments as of February 1, 2000, U.S. Department of Labor,
Occupational Safety and Health Administration, 2003.

Cited in: Section |.2

Minimum Design Loads and Associated Criteria for Buildings and Other Structures 5
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CHAPTER 7
SNOW LOADS

7.1 DEFINITIONS AND SYMBOLS

7.1.1 Definitions

DRIFT: The accumulation of wind-driven snow that results in
a local surcharge load on the roof structure at locations such as a
parapet or roof step.

FLAT ROOF SNOW LOAD: Uniform load for flat roofs.

FREEZER BUILDINGS: Buildings in which the inside
temperature is kept at or below freezing. Buildings with an air
space between the roof insulation layer above and a ceiling of the
freezer area below are not considered freezer buildings.

GROUND SNOW LOAD: The site-specific weight of the
accumulated snow at the ground level used to develop roof snow
loads on the strucline. It generally has a 50-year mean recurrence
interval,

MINIMUM SNOW L.OAD: Snow load on tow sloped roofs,
mcluding the roof snow load immediately after a single snow
storim without wind.

PONDING: Refer to definitions in Chapter 8, Rain Loads

PONDING INSTABILITY: Refer o definitions in Chapter 8,
Rain Loads.

R-VALUE: A measure of the resistance to heat flow through a
roof component or assembly per unit area.

SLIPPERY SURTFACE: Membranes with a smooth suiface,
e.g., glass, metal, or rabber. Membranes with an embedded aggre-
gate or mineral granle surface are not considered a slippery sutface.

SLOPED ROOF SNOW LOAD: Uniform load on horizontal
projection of a sloped roof, also known as the balanced load,

VENTILATED ROOTF: Roof that allows exterior air to
naturally circulate between the roof surface above and the
insulation layer below. The exterior air commonly flows from
the eave to the ridge.

7.1.2 Symbols

C, = exposure factor as determined from: Table 7.3-1.
C; = slope factor as determined from Fig. 7.4-1.
C, = thermal factor as determined from Table 7.3.-2.
hi = vertical separation distance in feet {m) between the
edge of a higher roof including any parapet and the
edge of a lower adjacent roof excluding any parapet.
fi, = height of balanced snow load determined by divid-
ing p; by y, in ft ().
he= clear height from top of balanced snow load to
(1) closest point on adjacent upper roof, (2) top of
parapet, or {3) top of & projection on the roof, in ft {m).
Iy = height of snow drift, in ft (m).
Iy or by = heights of snow drifts, in ft (m), where two inter-
secting snow drifts can form.
h, = height of obstruction above the surface of the roof,
i ft (m).
I, = importance factor as prescribed in Section 7.3.3.

iy = length of the roof upwind of the drift, in fl (m).

pa= maximum intensity of drift surcharge load, in Ib /fi*
(kN /m?).

py = snow ioad on flat roofs ("“flat”= roof slope < 5°), in
Ib/ft* (kN/m?).

P, = ground snow load as determined from Fig. 7.2-1 and
Table 7.2-1; or a site-specific analysis, in 1b/ft?

(kN /m?).
P = minimum snow load for low-slope raofs, in tb/ft?
(kN /m?),
P, = sleped roof (balanced) snow load, in Ib /1% (KN /m?).
5= horizontal separation distance in ft (m}) between the

edges of two adjacent buildings.
= roof slope run for a rise of one.
w= width of snow drift, in ft (m}.
wp or wy = widths of snow drifts, in ft {in), whete two inter-
secting snow drifts can form.
W = horizontal distance from eave to ridge, in ft {m).
y= snow density, in Ib/fC &N/m®), as determined
from Eq. (7.7-1).

8= roof slope on the leeward side, in degrees.
7.2 GROUND SNOW LOADS, Pg

Ground snow loads, p,, to be used in the determination of design
snow loads for roofs shall be as set forth in Fig. 7.2-1 for the
contignous United States and Table 7.2-1 for Alaska. Site-
specific case studies shall be made to determine ground snow
loads in areas designated CS in Fig. 7.2-1 (see also Tables 7.2-2
through 7.2-8). Ground snow loads for sites at elevations above
the limits indicated in Fig. 7.2-1 and for all sites within the CS
areas shall be approved by the Authority Having Jurisdiction.
Ground snow load determination for such sites shall be based on
an extreme value statistical analysis of data available in the
vicinity of he site using a value with a 2% annual probability of
being exceeded (50-year mean recurrence interval).

Snow loads are zero for Hawaii, except in mountainous
regions as determined by the Authority Having Jurisdiction.

‘The importance factor times the ground snow load, I;p,, shall be
used as the balanced snow load for snow accumnlation surfaces,
such as decks, balconies, and other near-ground level surfaces or
roofs of subterranean spaces, whose height above the ground
surface is less than the depth of the ground snow, &, (fr, =p, /v).

7.3 FLAT ROOF SNOW LOADS, p,

The flat roof snow load, py, shail be calculated in Ib/ft2 (kN /m?)
using the following formuta:

pr=01CClop, (7.3-1)

Minimum Design Loads and Associated Criteria for Buildings and Other Structures 51




ASCE7-16  (Chapler 7)

Risk Category

Exposure Faclor, Ce

Thermal Factor, Ct
tmportance Factor, is

Ground Snow Load, Pg
Minimum Fiat Roof Snow Load
Does Pfmin apply?

Pimin =

Flat Roof Snow Load, Pf=

USE Pi=

SLOPED ROOF
Raoof Type
L

W
Heriz Distance Eave to Ridga, W
W50

Roof Surface

Roof Slopa
Roof Slepe
Slope Faclor, Cs

15 pg

0.3ps
ps

DRIFT

Snow Density, y

Balanced Snow Height, hb =
Structure Height

Above Low Roof, Hur

Clear Height from Balancad
Snaw {0 Upper Roof,
he={Hur-hb)=

fishb =

Leeward Wind [ASCE 7.7)

Length of tUpper Roof

of Drfi, Lu=

{Min 20') Use Lu=

Leeward Height of Drifl, hd,
B0% Length of Lower Roof=
Use Leeward Height of Drift,
hd<=hc

Maximum Drift Surcharge, Pdi=
Sioped Rf Snow Load, Ps =CsPf

Drift Width, va=

Windward Wind (ASCE 7.7}and Reof Proje

Length of Lower Roof

of Drfl, Lu=

(Min 20 tse Lu=

Windward Height of Drift, hd,y
fd=75 x hdy~

Use Windward Height of Drift,
hd<=hc

Maximum Diift Surcharge, Pd,=
Sioped R Snowr Load, Ps =CsPi

Drift Widith, va,=

67018 1BC2021 ASCE 7-16 {Pg=10, Vuit=119} Loads BASE xlsx

Snow Loads

il
1.00
1.20
1.00
0 pst

Yos
10.00 psf
B.40 psf

10.00 psf

{Table 1.5-1)
{Table 7-3-1)
{Table 7-3-2}
{Table 1.5-2)

{ASCET34)

(ASCE 73 EQ 7.3-1)

Flat Flat {<=5deq),Mone, Hip,Gatle

163.67 fi
2400 ft
2400 A
0.48

NS (‘NS for Non-Slippery, 'S' for Slippery Roof Suriace}

0.125 on 12
0.60 degrees

1.000 {calcutated Fig. 7-2)

NA psf consider balanced lead only
NA psf
3.00 psf
10.00 psf
16.30 pef {Eq. 7.7-1)
.65 ft
2333 ft 2333 f
1.68 ft 188 it
257 2.57
Consider drift
Conslder drift toads foads
c.og ft 0.00 f
o ft Q9 ft
¢.0G ft 0.00 fi
14.4G ft 98.20 it
000 ft 0.00 ft
0.00 psf 0.60 psf
10.0¢ psf 10.60 psf
10.00 psf 10.00 psf
0.0 i 0.00 ft

ans and Parapels (ASCE 7.8}

Dir. 1 Dir. 2
24.06 1t 183.67 ft
24 ft 163.67 ft
112 1t 347 ft
£.84 ft 281 &/
8.84 ft 1.68 ft
12,89 psf 25.69 pst
10,00 psf 10.00 psf
22,89 psf 35.69 pst
337 ft 6.72 ft

Project # 67018 Circle K
Project Name Fuel - Enwin, NC
Engineer LDA
Date 5712026
Does Rain-en-Snow apply? No
Rain-on-Snew Surcharge
Prain = A psf (ASCE 7.10}
Use Pftr= 10.63 psf
Sieped Roof Snow Load Ps=CsPf 10.00 psf

USE Max of Ps OR Prer = 1000 psf |

10,00 pst 10.00 psf
NA psf NA psf
{
NA psl NA psf NA
]
0a
0.00 &
0.00

De not need to
consider drift

0.00 ft

a ft
0.00 ft
14.40 1t

0.00 ft

0.03 psf
10,69 psf
10.60 psf

Q.00 1t

Dir. 1

24,00 ft
24 ft
12 ft
084

0.00 #

.00 psf
10.00 psf
10,00 psf

Q.00 ft

{ASCE 7.4)

psf




Downloaded from ascelibrary.org by Larry Arp on 01/22/20. Copyright ASCE. For personal use only; all rights reserved.

10 See note for
B P =t New Hampshire
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FIGURE 7.2-1 {Continued)
hip, and gable roofs with slopes less than 15° and 1o Where p, exceeds 20 [b/f1? (0.96 kN/m?):
curved roofs where the vertical angle from the eaves to the .
crown is less than 10° The minimum roof snow load Pw=20(I;) (20 lb/ft* times Importance Factor)
for low-slope roofs shall be obtained using the following
formula: P =0.96(7 ) (0.96 kN,/m? times Importance Factor)

Where p, is 20 b/t (0.96 kN/m?) or less: . . "
Py /1 fmc) or Tihtis minimum roof snow load is a separate uniform load case.

H need not be used in determining or in combination with drift,

P (Importance Factar times p, ) sliding, unbalanced, or partial loads.

Minimum Design Loads and Associated Criteria for Buildings and Other Structures 53




Downloaded from ascelibrary.org by Larry Arp on 01/22/20. Copyright ASCE. For personal use only: all rights reserved.

Full

X
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Half '.: ¥
an e - | |
Case 2
Full e
lalf SEEERE _ » -
i Y - | A

Cuase 3

" The left suppotts tire dushed since they would not exist when a cantilever §s present,

FIGURE 7.5-1 Partial Loading Diagrams for Continuous Beams

“’lll;lll

. W is> 60011, use equation

hatf1s)®5, Drift Height (&)

0 20 40 60 80 100
Py, Ground Snow Load (Ibit?)

I, PR Y .
—==0A3 YL Yp, +10}-15
=0 fo.77)
Notes: {1, < 20 It, use 1, =20 fI, excepl fiy for this small felch case need not be
taken greater than /(lspgl./4r) where |, is the actual fetch distance, not the
minimum fetch of 20 ft.

To convert b /i to kN /m?, muftiply by 0.0479. To convar feet to meters, multiply
by 0.3048,

FIGURE 7.6-1 Graph and Equation for Determining Drift Height, f14

shown in Fig. 7.7-3. Intersecting snowdrift loads shall be
considered to occur concurently, except that the two diift
loads need not be superimposed.

For leeward intersecting snowdrifts at reentrant corners, the
tength of the upper roof applicable for each snowdrift shall be

e W ,,,,,,,,,,,{

Balanced ¢ 4 4 L L 4 b 1 1p

Unbalanced
W <20 £t with P18 den

roof miter system 8 ]
;hﬁ N

R
03p 3 l v hr/s

Unhbalanced o l i 1 £,

Other ¥ ¥ ¥ ¥ 4 Y.

Note: bnbalanced loads need not be considered
for @ > 3627 (T on 12} or fur < 2.38% (142 on E2).

FIGURE 7.6-2 Balanced and Unbalanced Snow Loads for Hip and
Gable Roofs

used with [, parallet to w for the first drift and /, parallel {0 wy
for the second drift. For windward snowdrifts, the lengths of the
lower roof shall be used for /.

7.8 ROOF PROJECTIONS AND PARAPETS

The method in Section 7.7.1 shall be used to cateulate drift
foads on all sides of roof projections and at parapet walls,
The height of such drifts shall be taken as three-quarters the
drift height from Fig. 7.6-1 (i.e., 0.754,). For parapel walls,
f, shall be taken equal to the length of the roof upwind of
the wall. For roof projections, [, shall be taken equal to the
greater of the length of the roof upwind or downwind of the
prajection.

EXCEPTION: Diift loads shall not be required where the side
of the roof projection is less than 15 {1 (4.6 m) or the clear
distance between the height of the balanced snow load, /i, and
the bottom of the projection (including horizontal supports) is at
feast 2 ft (0.61 m).

7.9 SLIDING SNOW

The load caused by snow sliding off a sloped roof onto a lower
roof shall be determined for slippery upper roofs with slepes
greater than ¥ on 12, and for other (i.e., nonslippery) upper roofs
with slopes greater than 2 on 12. The total sliding load per unit
length of eave shall be Q.4p W, where W is the horizontal
distance from the eave to ridge for the sloped upper roof. The
sliding load shall be distributed uniformly on the lower roof over
a distance of 15 ft (4.6 m) from the upper roof eave. If the width
of the lower roof is less than 15 ft (4.6 m), the sliding load shall
be reduced proportionally.

The sliding snow load shall not be further reduced unless a
portion of the snow on the upper roof is blocked from sliding
onto the lower roof by snow already on the lower roof.

For separated structures, sliding loads shall be considered
when hifs > [ and 5 < 15 ft {s < 4.6 m). The horizontal extent
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]

-
Balanced P
Load ol t
!
Unbalanced 2pfGy
Load : it e
0.5p;

* May be somewhat fess; see Section 7.6.3

FIGURE 7.6-3 Balanced and Unbalanced Snow Loads for a Sawtooth Roof

Wind m§

Windward
Step

Windward Drill ___.

Loaﬁnrd ... Leaward Drift

Slop

o —
Snow

FIGURE 7.7-1 Drifts Formad at Windward and l.eeward Steps

Due to Drifling
ha 12 i S T

Surcharge Load

[y Balanced Snow Load

w

e bbb

FIGURE 7.7-2 Cenfiguration of Snowdrifts on Lower Roofs

of the sliding load on the lower roof shall be 15 — s with g in feet
(4.6 — s with 5 in meters), and the toad per unit length shall be
0.4p,W{15 —5)/15 with 5 in feet (0.4p, W(4.6 ~ 5) /4.6 with 5 in
meters).

Sliding loads shall be superimposed on the balanced snow load
and need not be used in combination with drift, unbalanced,
partial, or rain-on-snow loads.

7.10 RAIN-ON-SNOW SURCHARGE LOAD

TFor locations where p,, is 20 Ib/fi® (0.96 kKN/m?) or less, but not
zero, all roofs with slopes {in degrees) less than W /50 with W in
ft (in SI: W/I52 with W in m) shall inclede a S /it
{0.24 kN/m?) rain-on-snow surcharge load. This additional load
applies only to the sloped roof (balanced) load case and need not

62

be used in combiration with drift, sliding, unbalanced, minimum,
or partial oads.

7.11 PONDING INSTABILITY

Susceptible bays shall be designed to preclude ponding instabili-
ty. Roof defleciions caused by full snow loads shall be evaluated
when determining the likelihood of ponding instability (see
Section 8.4),

712 EXISTING ROOFS

Existing roofs shall be evaluated for increased snow loads
caused by additions or alterations. (wners or agents for owners

STANDARD ASCE/SEi 7-16




67018 IBG2021 ASCE 7-16 (Pg=10, Vult=119} Loads BASE.xfsx

Project # 67018 Circle K
Project Name Fuel - Erwin, NC
Engineer LDA
Date 5/7/12026
ASCE 7-16  (Chapter 26}
Monasiope Roof QOver Cpen Building
{Table 1.5-1} Fascia Height 3 ft
Risk Category Il {Table 1.5-2) Trib Width Y1 28 ft
Exposure Category c {26.7) Trib Width Y2 2583 ft
Design Wind Velccity (Vuit) 119 MPH {Figure 26.5-1A,B,C,D) fi of Cols 6
Height, z 17 ft
Use Height, 2z 17 ft  {Note: Zmin=30' for Case 1 Exp. B)
Roef Slope 0.00 degrees
Directionality Factor, Kd 0.85 (Table 26.6-1)
Topegraphic factor, Kzt = 1.00
Horiz. Dim. Measured
MNorm. to Wind Dir,, B 163.67 LB = 0.147
Horiz. Dim. Measured
Parallel. to Wind Dir., L 24 ft
Velocity Préssure Exposure EXposure 53 74
Coefficient, Kz = 0.872
o= 8.5 B 7.0 1200
zg= Q00 C 9.5 $00 9.5 900
D 11.5 700
a= 3.00 &
Velocity Pressure, qz = 26 86 psf qz=0.00256 Kz K2t Kd V*2 | (psf}
Gust Response Panel Trib Length B ft
Factor, G = 0.85 Panel Trib Width 1.33 ft a= 3.00 it
Panel Trib Area 10.64 sf a2 = 9.00 sf
Min. Panei Trib Area 21.33 sf 4ar2 = 36.00 sf
Net External Surface Pressure - Components and Cladding {(PSF)
Zone 3 Zone 2 Zone 1
== a"2 65479  -75.33 41.09 -38.81 27.38 -25.11
»ah2,<=4ar2 41.09  -38.81 41,09 -38.81 27.39 -25.11
»4a"2 27.39 -25.11 27.39 -25.11 27.39 -25.11

Horizontal Wind Pressures on Parapets
Net Pressure Coefficients

Vertical Wind MWFRS Pressures on Roof
Net Pressure Coefficients Cn

p =qh GCn
{windward + leeward) GCpn= 2.500 (+1.5 Windward, -1.0 Leeward) Cn= 1.2 0.3
Cn= -1.1 -0.1
pw {[at} = 67.14 psf pwl =qz GGpn p(+)= 27.29 6.85 psf
Al1= 49107 sf p{)= -25.11 ~2,28 psf
Af 2= 72.00 sf
Pcol = 18.4 kips
Pw{at) 1= 3297 kips Pwd =qz GCpn Af
Pw {at) 2= 4.83 kips Pwl =qz GGpn Af
Fyl = 5.64 kipsi/frame
Fy2 = .20 kipsfframe
Fx= 0.81 kips/col
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101(45)

103(46) 105(47)

110(49)

N e 115(51)

s I 105(47) 120(54)
130(58)

; ,_ . 120(63)

s

140(83)
\ 150(67)

150(67)
W 160(72)

170(76)

J 180(80)

M0{49) [ g
115(51) 150(67)
120(54) | 140(63)

130(58)
Location V{mph} V(mis)
Guam 195 (87)
Virgin islands 165 (74)
American Samoa 160 (72)
Hawaii See Figure 26.5-28

FIGURE 26.5-1B (Confinued). Basic Wind Speeds for Risk Category It Buildings and Other Siructures
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27.2.1 Wind Load Parameters Specified in Chapter 26, The
following wind load parameters shall be determined in
accordance with Chapter 26:

Basic wind speed, V¥ (Section 26.5).

Wind directionalily factor, K; (Section 26.6).
Exposure catagory (Section 26.7).

Topographic factor, K, {Section 26.8).

Ground elevation factor, K,; see Section 26.9

» Gust-effect factor (Section 26.11),

* Enclosure classification (Section 26.12).

= Internal pressure coefficient, (GC),;) (Section 26.13).

« & & s e

27.3 WIND LOADS: MAIN WIND FORCE RESISTING
SYSTEM

2731 Enclosed and Partially Enclosed Rigid and Flexible
Buildings. Design wind pressures for the MWERS of buildings
of all heights in Ib/T2 {N/m?), shall be determined by the
following equation:

p:qGCp - QE(GC;)I') (273'1)

where

g =gq, for windward walls evaluated at height z above the
ground.

g =qy, for leeward walls, sidewalls, and roofs evaluated at
height A.

g; =gy for windward walls, sidewalls, leeward walls, and
roofs of enclosed buildings, and for negative internal
pressure evaluation in partially enclosed buildings.

g; =g, for positive internal pressure evaluation in partially
enclosed buildings where height z is defined as the level
of the highest opening in the building that could affect
the positive internal pressure. For buildings sited in
wind-borne debris regions, glazing that is not impact-
resistant or protected with an impact-resistant covering
shall be treated as an opening in accordance with Section
26.12.3. For positive internal pressure evaluation, g; may
conservatively be evaluated at height hig; = g,).

G = gust-effect factor; see Section 26,11, For flexible build-
ings, Gy delermined in accordance with Section 26.11.5
shall be substituted for G.

C, = external pressure coefficient from Figs. 27.3-1, 27.3-2,
and 27.3-3,

(GC,p) = iternal pressure coefficient from Table 26.13-1.

Both ¢ and g; shall be evaluated using exposure defined in
Section 26.7.3. Pressure shail be applied simultaneously on
windward and leeward walls and on roof surfaces as defined in
Figs. 27.3-1, 27.3-2, and 27.3-3.

27.3.2 Open Buildings with Monostope, Pitched, or
Troughed Free Roofs., The net design pressure for the MWERS
of open buildings with monoslope, pitched, or troughed free
roofs in Th/fi® (N/m?), shall be determined by the following
equatior:

p=q,GCx (27.3-2)

where

¢y, = velocity pressure evaluated at mean roof height /1 using the
exposure as defined in Section 26.7.3 that results in the
highest wind loads for any wind direction at the site.
G = gust-effect factor {from Section 26.11,
Cy=net pressure coeflicient determined from Figs., 27.3-4
through 27,3-7,

274

Net pressure coefficients, Cy, include conuibutions from
top and bottom surfaces. All load cases shown for each roof
angle shall be investigated. Plus and minus signs signify pressure
acting foward and away [rom the top swrface of the roof,
respectively.

For frec 1oofs with an angle of plane of roof from horizontal §
less than or equal to 5° and containing fascia panels, the fascia
panel shall be considered an inverted parapet. The contribution of
loads on the fascia to the MWEFRS loads shall be determined
using Section 27.3.5, with g, equal to g,.. For an open or partially
enclosed building with transverse frames and a pitched roof
{6 < 45°), an additional horizontal force in the longitudinal
direction {parallel to the ridge) that acts in combination with
the roof load calculated in Section 27.3.3 shall be determined in
accordance with Section 28.3.5.

27.3.3 Roof Overhangs. The positive external pressure on the
bottom surface of windward roof overhangs shall be determined
using €, =08 and combined with the top surface pressures
determined using Fig. 27.3-1.

27.3.4 Parapcts. The design wind pressure for the effect of
parapets on MWTERS of rigid or flexible buildings with flat,
gable, or hip roofs in Ib/f2 (N/m?), shall be determined by the
following equation:

Pp= qp(GCpn

Iv/Ee2) (27.3-3)

where

pp =combined net pressure on the patapet caused by the
combination of the net pressures from the front and
back parapet surfaces. Plus (and minus) signs signify
net pressure acting loward (and away from) the front
(exterior) side of the parapet.
g, = velocity pressure evaluated at the top of the parapet.
{GCpy)=combined net pressure coefflcient:
+1.5 for windward parapet or
—1.0 for leeward parapet.

27.3.5 Design Wind Load Cases, The MWERS of buildings of
all heights, the wind loads of which have been determined under
the provisions of this chapter, shall be designed for the wind load
cases as defined in Fig. 27.3-8.

I

EXCEPTION: Buildings meeting the reguirements of
Section D1.1 of Appendix D) need only be designed for Case
I and Case 3 of Fig. 27.3-8.

The eccentricity e for rigid buildings shall be measured from
the geometric center of the building face and shall be considered
for each principal axis (ey, ey). The eccentricity e for flexible
buildings shall be determined from the following equation and
shall be considered for each principal axis (ey, ey):

g+ 1713/ (800¢0)? + (grRer)?
L+ L7154/ (800)* + (8:R)’

e (27.3-4)

where

eg = eccentricity e as determined for rigid buildings in Fig. 27.3-8,

eg = distance between the elastic shear center and center of mass
of each floor.

I, g0, . gr, and R shali be as defined in Section 26.11.

The sign of the eccentricity e shall be plus or minus, whichever
causes the more severe load effect,
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Diagrams

Notation

la L N
05L 05L
B e
Wind Ch,
Direction_ f ,)‘ f
y=0° h 9 (
777777777 777777777

Net Pressure Coefficient, Cy

A

¥

L =Horizontal dimension of roof, measured in the along-wind direction, ft (im).
It =Mean roof height, ft (m).

y = Direction of wind, degrees.
0= Angle of plane of roof from horizontal, degrees.

TTTITTT7T 777777777

Wind
Direction

<=

y=180°

Wind Direclion, y=0"

Wind Direction, y=180°

Clear Wind Flow

Obslructed Wind Flow

Clear Wind Flow

Obstructed Wind Flow

koW

Roof Angle, 0 Load Case Cuw Ch Crw Cre Cuw G Cuw Crr
a° A 1.2 0.3 —0.5 —1.2 1.2 0.3 —0.5 —1.2
B ~1.1 -0.1 ~L.1 —0.6 —F.i -} 1.1 —0.6
7.5° A —0.6 —-1.0 —-1.0 -1.5 0.9 1.5 0.2 -1.2
B -1.4 0.0 —-1.7 ~0.8 1.6 0.3 0.8 -0.3
15° A -0.9 -1.3 -1 —1.5 13 1.6 04 —L.i
B -1.9 0.0 -2.1 -0.6 1.8 0.6 1.2 -0.3
22.5° A -1.5 —1.6 -1.5 -1.7 1.7 1.8 0.5 -1.0
B -2.4 -0.3 -2.3 -0.9 22 0.7 1.3 0.0
3o° A -1.8 -1.8 —~1.5 —~1.8 2.1 2.1 0.6 ~1.0
B —2.5 ~{0.5 ~-23 —1.t 2.6 1.0 1.6 0.1
37.5° A —1.8 —-L1.8 -1.5 —1.8 2.1 2.2 0.7 ~0.9
B -24 ~0.6 -22 —1.1 2.7 1.1 1.9 0.3
45° A -1.6 -1.8 —-1.3 —-1.8 22 2.5 0.8 ~0.9
B -23 -0.7 —1.9 —~1.2 2.6 1.4 2.1 0.4
Notes

1. Cyw and Cyy. denole net pressures (contributions from top and bottom surfaces) for windward and leeward half of roof surfaces,
respectively.

2. Clear wind flow denotes relatively unobstiucted wind flow with blockage less than or equal to 50%. Obstructed wind flow denotes

objects below roof inhibiting wind flow (>50% blockage).

For values of 8 between 7.5° and 45°, linear interpolation is permitted. For values of 0 less than 7.5°, use load coefficients for 0°.

Plus and minus signs signify pressures acting toward and away from the top roof surface, respectively.

All load cases shown for each roof angle shall be investigated.

FIGURE 27.3-4 Main Wind Force Reslsting System, Part 1 (0.25 < h/L < 1.0): Net Pressure Coeffictent, Cy, for Open Buildings with
Monoslope Free Roofs, 0 <45°, v=0°, 180°%)

Minimum Design Loads and Associated Criteria for Buildings and Other Structures
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Diagrams
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“+ N
s : |
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—afafe— TTITITTTTTIT7 77777
L R ELEVATION
PLAN

Noftation

a = 10% of least horizontal dimension or 0.4k, whichever is smaller but not less than 4% of least horizontat dimension or 3 ft (0.9 m).
I = Mean roof height, in ft (m).

L = Horizontal dimension of building, measured in along-wind direction, in ft (m).

0 = Angle of plane of roof from horizontal, in degrees.

Net Pressure Coefficients, Cy

Roof Effective Wind Clear Yind Flow
Angle, B Area Zone 3 Zone 2 Zone 1
0° <a 24 33 1.8 g 1.2 ~1.1
>, 5404 1.8 -7 1.8 -7 1.2 -1.1
> 4,00 1.2 -1.1 1.2 -1 1.2 ~1.1
7.5° <a 3.2 ~4.2 2.4 2.1 1.6 -14
>, < 4.0d 24 2.1 24 -2.1 1.6 ~14
> 4.0a° 16 ~14 1.6 “1.4 1.6 ~14
15° <q 36 -3.8 2.7 2.9 18 -19
>, <406 2.1 -2.9 2.7 X 1.8 -19
>4.0a 1.8 -1.9 1§ ~1.9 1.8 -9
30° s 52 -5 3.9 -3.8 26 25
>, € 4.00° 39 3.8 39 38 26 2.5
> 4.0a° 2.6 2.5 26 25 26 2.5
450 <a 5.2 4.6 19 35 26 -23
>, £ 4,00 3.9 -33 39 -35 2.6 23
> 404 26 2.3 2.6 2.3 26 2.3
Obstructed Wind Flow
Zone3 Zone2 Zone 1
g <d i 3.6 038 18 6.5 1.2
> a’, £4.04 0.8 -1.8 08 -1.8 0.5 -12
>4.0a° 0.5 12 0.5 1.2 6.5 1.2
7.5° <a 1.6 ~5.1 1.2 2.6 0.8 -1.7
> a*, £ 4.00° iz 26 1.2 2.6 0.8 ~14
> 4.0a° 0.8 1.7 0.8 -1 0.8 -1,7
15° <q 24 -2 1.8 3.2 1.2 2.1
>, 5400 L8 32 L8 3.2 1.2 —a.1
> 4.0 L2 ~2.1 1.2 2.1 1.2 -1
30° <a’ 3.2 4.6 2.4 3.5 1.6 -2.3
> at, < 4.0a° 24 3.3 2.4 -3.5 1.6 -2.3
> 4.0a 1.6 23 1.6 2.3 1.6 23
45° sa 42 3.8 3.2 20 2.1 -1.9
>, s 400 32 -2.9 32 29 2.1 -19
=400 2.1 19 2.1 ~1,9 2,1 -1.9
Noles

1. Cy denoctes net pressuves (coatributions from top and bollom suarfaces).

2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or equal to 56%. Obstructed wind flow
denotes objects below roof inhibiting wind flow (>50% blockage).

3. For values of 8 other than those shown, linear interpolation is permitted,

4. Plus and minus signs signify pressures acting toward and away from the top roof surface, respectively.

5, Components and cladding elements shall be designed for positive and negative pressure coefficients shown.

FIGURE 30.7-1 Components and Cladding {0.25 < h/L < 1.0): Net Pressure Coefficient, Cy, for Open Buildings—
Meonoslope Free Roofs, 0 < 45°
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Diagram

iy

ELEVATION
Notation
he = Mean canopy height, in ft {m),
he = Mean eave height, in ft {m).
(G Cpn) = Net pressure coefficients.
g, = Velocity pressure evaluated at height z = A, in 10/ (Nfm?).

Net Pressure Coefficients

L3 T 09s e s

A0 f 03 < hedhe <08

Net Pressure Coefficient, (GC,)

Notes
I. Vertical scale denotes (GCpn} to be used with ¢,
2. Horizontal scale denotes effective wind area, in ft* (m?).

5. Use linear interpolation for intermediate values of hefhe.

hiefhe 0.5
0.5
0.0
0.5

All hesie
t.0

1 10
(0.n 0.9

100 100G
(9.3) (92.9)

Effective Wind Area 62 (m?)

3. Negative and positive signs signify uplifting and downward pressures, respectively.
4. Each component shail be designed for maximum positive and negative pressures.

FIGURE 20.11~1B Net Pressure Coefficients on Attached Canopies Considering Simultaneous Contributions from Upper and Lower Surfaces

be determined from the following equation:

p=a((GC,) - (GC) (30.12-1)

where

qp, = velocity pressure for 2ll surfaces evaluated at mean roof

height 7

{GC,)=external pressure coefficients given in
« Section 30.12.2 for walls
* Section 30.12.5 for underneath sides
+ Section 30.12.4 for roofy

(GC,;) = internal pressure coefficient given in Table 26.13-1 and
Section 30.12.3,

30.12.2 External Walls of Isolated Circular Bins, Silos, and
Tanks. The external pressures on the walls of circular bins,
silos, and tanks shall be determined from the external pressure
coefficients (GC,,) as a function of the angle a, given as follows
for the shape ranges indicated:

382

(GCri) =k, Cray (30.12-2)
where the cylinder (diameter D) is standing on the ground
or supported by columns giving a clearance height (C) less
than the height of the cylinder (H), as shown in Fig, 30.12-1.

H /D is in the range 0.25 10 4.0 inclusive. o = angle from the
wind direction to a point on the wall of a circular bin, silo, or
tank, in degrees.

k=10 for Cy 2 =015, 01

=1.0-0.55(C(a)+0.15)log o (H /D)

for C(u) <~{.15
Cly= — 05+ 04cose+ 0.8cos 2 + 0.3 cos 3

(30.12-4)
1 —0.1cos4u— 0.05 cos 5a
Fig. 30.12-1 lists the external pressure coefficients for walls,
which includes the graphic distribution of the external pressure
(GCP(“)) around the perimeter of the wall.

30.12,3 Internal Surface of Exterior Walls of Isolated Open-
Topped Circular Bins, Sitos, and Tanks. The pressures on the

(30.12-3)
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Dead load = 5 PSF

Roof Live Load = 20 PSF i a-g"
Roof Wing Load = +41.2 / +27.4 PSF ]
SNOW
Roof Wind Load = -38.9 / -25.2 PSF —
N " noesr
L L i i e Yy [ 10 PSF
o ok e
35" 7-0" o-0 .! 36"
+Mmax = 204 k-Tt/1t x 167/panel = 272  k-ft/panel < 0819 k-t 0K
~Mmax = -~.236 k-1/ft x 1&6"panel = =315 k-ft/panel <= -0.682 k-1t ::OK
Rmax = 319 #/ft  x 16/panel = 426 #/panel 394 #/clp :Single /[Double] clip panel
Interior Deck Span
Dead Load = 5 PSF
Roof iive Load = 20 PSF
Root Wind load = +41.2 / +27.4 PSF
Root Wind Load = -3B89 / -25.2 PSF
n SNOW
A T Y A \§| 75.7 PSF
pd oy S i oy il oy 0.0 PSH
T P e
36" 7'-Q" -0 | 3-6" l

1 1 1 1

1

+Mmax = 275 k-{t/1t x 16"fpanel
-Mmax = -.308  k-ft/ft x 16°/panel
Rmax 419 w/ft x 16"/ponel

B67 k-ft/ponel < Q89 k-1 0K
-4 k-fifpanel <= ~0.682 k-1t OK

559 #/parel 394 s/clp  :Single /[ Double] clip panel

]
]

Canopy End Deck Span




lERISA

ANEMETSCHEK COMPANY

Company
Designer
Job Number

Model Name :

. Arp Engineering, Inc
. LDA

. 67018
Circle K Erwin, NC 24' Deck 2 Span

5/8/2026

9:05:04 AM
Checked By : DMK

Envelope Maximum Member Section Forces

Member  Axial[lb]Loc[ft]Lcy Shear[lb]Locl[ft]LCz Shear[lb]Loc][ft]LC Torque[k-ft]Loc[ft]LCcy-y Moment[k-ft]Loc[ft]LCz-z Moment[k-ft]Loc[ft]Lc
1 M1 |max 0 3.5 18 7119 | 3.5 |18 0 3.5 |18 0 3.5 |18 0 3.5 |18 0.236 3.5 |11
2 min| 0 0 [1]-134.89 | 3.5 [11 0 0 |1 0 0 |1 0 0 |1 -0.125 3.5 |18
3] M2 may 0 7 [1§ 133.252 | 0 |11 0 7 |18 0 7 |18 0 7 |18 0.236 0 |i1
4 min| 0 0 [1]-121.003| 7 [11 0 0 |1 0 0 |1 0 0 |1 -0.125 0 18
5] M3 max 0 10 |18 167.143| 0 [11 0 10 |18 0 10 |18 0 10 18§ 0.236 10 |11
6 min| 0 0 |1]-184.102| 10 |11 0 0 |1 0 0 |1 0 0 |1 -0.204 5.208|11
7] M4 maxy O 3.5 (18 13489 | 0 |11 0 3.5 |18 0 3.5 |18 0 3.5 |18 0.236 0 |11
8 min| 0 0 |1 -71.19 0 |18 0 0 |1 0 0 |1 0 0 |1 -0.125 0 |18
Envelope Node Reactions

Node Label X [ib] LC Y [Ib] LC Z [Ib] LC MX[kft] LC MY[kft] LC MZIkft] LC

1 N2 max 0 18  |268.142] 11 0 18 0 18 0 18 0 18
2 min 0 1 -143.222| 18 0 1 0 1 0 1 0 1
3 N3 max 0 18 |288.146| 11 0 18 0 18 0 18 0 18
4 min 0 1 -1156.563, 18 0 1 0 1 0 1 0 1
5 N4 max 0 18 [318.992| 11 0 18 0 18 0 18 0 18
6 min 0 1 -163.615] 18 0 1 0 1 0 1 0 1
7| Toftals: max 0 18 875.28 11 0 18
8 min 0 1 -422.4 18 0 1

RISA-3D Version 23

[ 67018 2 Span Deck 24 ft ASCE7-16 (Pg...

Page 1



MRISA

ANEMETSCHEK COMPANY

Company
Designer
Job Number

Model Name :

. Arp Engineering, Inc
: LDA
: 67018 End

Circle K Erwin, NC 24' Deck 2 Sp...

5/8/2026

9:06:47 AM

Checked By : DMK

Envelope Maximum Member Section Forces

Member  Axial[lb]Loc[ft]LCy Shear{lb]Loc[ft]Lcz Shear{lb]Loc[ft]Lc Torque[k-ft]Loc[ft]Lcy-y Moment[k-ft]Loc]ft]LCz-z Moment[k-ft]Loc[ft]LC
11 M1 jmaxy 0O 3.5 1§ 71.19 3.5 [18 0 3.5 1§ 0 3.5 [18 0 3.5 |18 0.308 3.5 13
2 min| 0 0 |1]-176.103| 3.5 [13 0 0 |1 0 0 |1 0 0 |1 -0.125 3.5 [18
3] M2 Imax 0 7 [18173.309| 0 |13 0 7 118 0 7 18 0 7 118 0.308 7 113
4 min| 0 0 [1]-163.371| 7 |13 0 0 |1 0 0 [1 0 0 |1 -0.125 0 [18
5] M3 max O 10 |18 226.827 | 0 13 0 10 |18 0 10 [18 0 10 [18 0.308 0 (3
6 min| 0 0 |1]-242.168| 10 [13 0 0 [1 0 0 |1 0 0 |1 -0.275 5.104/13
71 M4 max 0 3.5 [18 176.102 | 0 |13 0 3.5 |18 0 3.5 |18 0 3.5 |18 0.308 0 |13
8 min| 0 0o 1] -7119 | o g o 0 [1 0 0 |1 0 0 |1 -0.125 0 [18
Envelope Node Reactions

Node Label X [Ib] LC  Y[bl LC Z[b] LC MX[kf] LC MY[kf] LC MZ[kf] LC

1 N2 max 0 18  1349.412| 13 0 18 0 18 0 18 0 18

2 min 0 1 -143.222| 18 0 1 0 1 0 1 0 1

3 N3 max 0 18  1390.198| 13 0 18 0 18 0 18 0 18
4 min 0 1 -115.563| 18 0 1 0 1 0 1 0 1
5 N4 max 0 18 418.27 13 0 18 0 18 0 18 0 18
6 min 0 1 -163.615| 18 0 1 0 1 0 1 0 1

7| Totals: max 0 18 1157.88] 13 0 18
8 min 0 1 -422.4 18 0 1

RISA-3D Version 23

[ 67018 2 Span Deck 24 ft ASCE7-16 (Pg...

Page 1



Design Warnings

|| RAM Steel 25.00.02.42 Page 1/1
DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains 05/08/26 09:58:53

Bentley

Floor Type: ROOF Beam Numbers
5 18 27 36 45
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Steel Code: AISC360-16 LRFD

Floor Ma

RAM Steel 25.00.02.42

DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains

’ Building Code: IBC

Bentley

Beam Designs

Floor Type: ROOF
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Beam Summary

| RAM Steel 25.00.02.42 Page 1/3
! DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 09:59:22
? Building Code: IBC Steel Code: AISC360-16 LRIFD

Bentley'

STEEL BEAM DESIGN SUMMARY:
Demand/Capacity Limits for: Strength: 1.000  Deflection: 1.000

Floor Type: ROOF

Beam # Length +Mu -Mu ®Mn Fy Beam Size Studs
ft kip-ft  kip-ft  kip-ft ksi

1 10.00 0.4 0.0 18.1 50.0 W8X10

2 11.33 0.0 -24.3
28.00 30.1 -24.3 49.9 50.0 WI12X19 u
0.67 0.0 -3.2

3 7.00 0.2 0.0 27.3 50.0 WEX10
11.33 0.0 -25.7
28.00 29.9 ~25.7 49.9 50.0 WI12X19 u
0.67 0.0 -3.3

5 11.33 0.0 -20.0
28.00 25.9 -20.0 49.9 50.0 WI12X19 u
0.67 0.0 -2.7

6 10.00 0.1 0.0 4.5 36.0 C4X5.4

7 7.00 0.0 0.0 6.2 36.0 CaxXs5.4

8 8.50 0.0 -83.8 154.7 50.0 W14X30 u

9 8.50 0.0 -72.9 177.4 50.0 W14X30 u

10 10.00 0.1 0.0 4.5 36.0 C4X5.4

11 7.00 0.0 0.0 6.2 36.0 C4X5.4

12 10.00 0.1 0.0 4.5 36.0 C4X5.4

13 7.00 0.0 0.0 6.2 36.0 C4X5.4

16 27.33 31.6 -12.7 49.8 50.0 WI12X19 u
2.67 0.0 -12.7

17 27.33 31.7 -12.7 49.8 50.0 WI12X19 u
2.67 0.0 -12.7

18 27.33 27.0 -10.5 49.8 50.0 WI12X19 u
2.67 0.0 -10.5

19 10.00 0.1 0.0 4.5 36.0 C4X5.4

20 7.00 0.0 0.0 6.2 36.0 C4X5.4

21 10.00 0.1 0.0 4.5 36.0 C4X5.4

22 7.00 0.0 0.0 6.2 36.0 C4X5.4

23 8.50 0.0 -86.5 154.7 50.0 W14X30 u

24 8.50 0.0 -73.0 177.4 50.0 W14X30 u

25 2533 26.0 -22.7 50.2 50.0 WI12X19 u

4.67 0.0 -22.7




Beam Summary

| RAM Steel 25.00.02.42 Page 2/3
{ DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 09:59:22
' Building Code: IBC Steel Code: AISC360-16 LRFD
Bentley
26 25.33 26.1 -22.9 50.2 50.0 W12X19 u
4.67 0.0 -22.9
27 25.33 21.9 -19.0 50.2 50.0 W12X19 u
4.67 0.0 -19.0
28 10.00 0.1 0.0 4.5 36.0 C4X5.4
29 7.00 0.0 0.0 6.2 36.0 C4X5.4
30 10.00 0.1 0.0 4.5 36.0 C4X54
31 7.00 0.0 0.0 6.2 36.0 C4X5.4
32 8.50 0.0 -91.2 154.7 50.0 W14X30 u
33 8.50 0.0 -77.2 177.4 50.0 Wi4X30 u
34 23.33 23.7 -7.8 51.7 50.0 Ww12X19 u
1.67 0.0 -7.8
35 23.33 23.8 -1.7 51.7 50.0 W12X19 u
1.67 0.0 -7.7
36 23.33 19.7 -6.5 51.7 50.0 W12X19 u
1.67 0.0 -0.5
37 10.00 0.1 0.0 4.5 36.0 C4X5.4
38 7.00 0.0 0.0 6.2 36.0 C4X5.4
39 10.00 0.1 0.0 4.5 36.0 C4X54
40 7.00 0.0 0.0 6.2 36.0 C4X54
41 8.50 0.0 ~79.1 154.7 50.0 W14X30 u
42 8.50 0.0 -68.1 - 1774 50.0 W14X30 u
43 26.33 26.8 -24.3 49.9 50.0 WI12X19 u
11.33 0.0 -24.3
44 26.33 26.6 ~25.7 49.9 50.0 W12X19 u
11.33 0.0 =257
45 26.33 22.8 -20.0 49,9 50.0 W12X19 u
11.33 0.0 -20.0
46 10.00 0.1 0.0 4.5 36.0 C4X5.4
47 7.00 0.0 0.0 6.2 36.0 C4X5.4
48 10.00 0.1 0.0 4.5 36.0 C4X5.4
49 7.00 0.0 0.0 6.2 36.0 C4X5.4
50 8.50 0.0 -82.4 154.7 50.0 W14X30 u
51 8.50 0.0 -72.2 177.4 50.0 W14X30 u
52 10.00 0.1 0.0 4.5 36.0 C4X54
53 7.00 0.0 0.0 6.2 36.0 C4X5.4
54 10.00 0.4 0.0 18.1 50.0 WE8X10
55 7.00 0.2 0.0 27.3 50.0 WEX10

* after Size denotes beam failed stress/capacity criteria.




Beam Summary

| RAM Steel 25.00.02.42 Page 3/3
| DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains 05/08/26 09:59:22
Building Code: IBC Steel Code: AISC360-16 LRFD

Bentliey

# after Size denotes beam failed deflection criteria.
u after Size denotes this size has been assigned by the User.




Member Code Check

| RAM Frame 25.00.02.42 Page 1/2
t DataBase: 67018 24x163.67.33 ASO0C Fixed Top - Roof Drains 05/08/26 10:02:53

: Building Code: IBC steel Code: AISC360-16 LRFD
Bentley
BEAM INFORMATION:
Story Level = ROOF Frame Number = 0 Beam Number= 15
Fy (ksi) = 50.00
Beam Size = WI14X30

INPUT DESIGN PARAMETERS:
X-Axis Y-Axis

Lu for AXial () cooiiiiei e 8.50 1.50
Lu for Bending (£t} ..cooovieeiiee e 8.50 1.50
K e 1.00 1.00
Top Flange Continuously Braced .........ccooeeiiiiiiieninenenne. No
Bottom Flange Continuously Braced ........c..occvvverivvenivennnnn No

CONTROLLING BEAM SEGMENT FORCES - SHEAR
Load Combination: 1.200 D + 1.200 ND1 + 1.600 Rfp + 1.600 NR1

Segment distance (f1) 1-end ..o, 0.00

J 7 €N 1t e et nae 1.50

SHEAR CHECK: '

Vux (kip) = 14.70 1.00Vnx (kip) = 111.78  Vux/1.00Vnx = 0.132

Vuy (kip) = -0.00  0.90Vny (kip) = 139.92  Vuy/0.90Vny = 0.000

CONTROLLING BEAM SEGMENT FORCES - AXIAL

Load Combination: 1.400 D + 1.400 ND1

Segment distance (ft) 1 - end ....ooovveiiceeii e 1.50

J7 810 it 8.50

AXIAL CHECK:

Pu (kip) = 0.00  0.90Pnx (kip) = 398.25  Puw/0.90Pnx = 0.000
0.90Pay (kip) = 398.25  Puw/0.90Pny = 0.000
0.90Pn (kip) = 398.25  Pu/0.90Pn = 0.000

CONTROLLING BEAM SEGMENT FORCES - FLEXURE
Load Combination: 1.200 D + 1.200 ND1 + 1.600 Rfp + 1.600 NR1

Segment distance (ft) 1-end ..o 0.00
=116 AP OO SRR U PR 1.50
CALCULATED PARAMETERS:

Pu (kip) = 0.00  0.90Pn (kip) = 398.25
Mux (kip-fl) = -61.45  0.90Mnx (kip-ft) = 177.38
Muy(kip-ft) = 0.00  0.90Mny (kip-ft) = 33.71
Bix = 1.00  Bly = 1.00
Chbx = 1.00

INTERACTION EQUATION:
Pw/0.90*Pn=0.000




Member Code Check

RAM Frame 25.00.02.42 Page 2/2
DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 10:02:53
Building Code: IBC Steel Code: AISC360-16 LRFD

Bentley

Mrx/Mcex = (1,346




Member Code Check

| RAM Frame 25.00.02.42
| DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains

‘ Building Code: IBC

Page 1/2

05/08/26 10:02:53
Steel Code: AISC360-16 LRFD

Beam Number= 14

Bentley
BEAM INFORMATION:

Story Level = ROOF Frame Number = 0

Fy (ksi) = 50.00

Beam Size = WI4X30
INPUT DESIGN PARAMETERS:

X-Axis Y-Axis

Lu for Axial (ft) oo 8.50 8.50

Lu for Bending (ft) ..o 8.50 8.50

K ettt ettt b e en e en b e et e e e e enn e nnes 1.00 1.00

Top Flange Continuously Braced .......ccoevevvveieiesivciicnnnnnnns No

Bottom Flange Continuously Braced .........cccooovervireecinenene, No
CONTROLLING BEAM SEGMENT FORCES - SHEAR

Load Combination: 1.200 D + 1,200 ND1 + 1.600 Rfp + 1.600 NR1

Segment distance (f) 1 - end ..o 0.00

J €I et e 8.50

SHEAR CHECK:

Vux (kip) = -9.71 1.00Vnx (kip) = 111.78  Vux/1.00Vnx

Vuy (kip) = 0.00  0.90Vny (kip) = 139.92  Vuy/0.90Vny
CONTROLLING BEAM SEGMENT FORCES - AXIAL

Load Combination: 1.400 D + 1.400 ND1

Segment distance (f1) i -end ...coooeevinciici e 0.00

F IS, 1o R OSSOSO SP RSP URSPRI 8.50

AXIAL CHECK:

Pu (kip) = 0.00  0.90Pnx (kip) = 398.25  Pu/0.90Pnx

0.90Pny (kip) = 398.25  Pu/0.90Pny
0.90Pn (kip) = 398.25  Pu/0.90Pn

CONTROLLING BEAM SEGMENT FORCES - FLEXURE
Load Combination: 1.200 D + 1.200 ND1 + 1.600 Rfp + 1.600 NRI

Segment distance (ft) 1 - end ..o 0.00
J = €I (i e et 8.50
CALCULATED PARAMETERS:

Pu (kip) = 0.00  0.90Pn (kip) = 398.25
Mux (kip-ft) = -76.49  0.90Mnx (kip-ft) = 154.72
Muy(kip-ft) = 0.00  0.90Mny (kip-ft) = 33.71
Bix = 1.00  Bly = 1.00
Chx = 1.00

INTERACTION EQUATION:
Pu/0.90*Pn=0.000

il

il

il

0.087
0.000

0.000
0.000
0.000




Member Code Check

~3i | RAM Frame 25.00.02.42 Page 2/2
| DataBase: 67018 24x163.67.33 A500C Tixed Top - Roof Drains (05/08/26 10:02:53

Building Code: IBC Steel Code: AISC360-16 LRYD
Bentley

Mrx/Mcx = (.494




Member Code Check

! RAM Frame 25.00.02.42 Page 1/2
' DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 10:02:53
Building Code: IBC Steel Code: AISC360-16 LRFD
Bentley
COLUMN INFORMATION:
Story Level = ROOF Frame Number = 0 Column Number= 2
Fy (ksi) = 50.00
Column Size = HSS12X12X516H
INPUT DESIGN PARAMETERS:
X-Axis Y-Axis
Lu for AXial (f1) i 21.00 21.00
Lu for Bending (££) «ovoovieiii e e 21.00 21.00
K e 1.00 1.60

CONTROLLING COLUMN FORCES - SHEAR
Load Combination: 1.200 D + 1.200 ND2 + 0.500 Rfp + 0.500 NR2 + 1.000 W2

Shear Top VUx (Kip) ceeeeeeeniienenencnenen 591
VY (KIP) woeereneenieciei e -0.00
Shear Bot. Vux (KIp) coeveeveeriiveeiiieeieiens 591
Vuy (Kip) e, -0.00
SHEAR CHECK:
Vux (kip) = 591 0.90Vnx (kip) = 17485  Vux/0.90Vnx = 0.034
Vuy (kip) = -0.00  0.90Vny (kip) = 174.85  Vuy/0.90Vny = 0.000
CONTROLLING COLUMN FORCES - AXIAL
Load Combination: 1.200 D + 1.200 ND1 + 1.600 Rfp + 1.600 NR1
AXIAL CHECK:
Pu (kip) = 2022 0.90Pnx (kip) = 431.80  Pu/0.90Pnx = 0.047
0.90Pny (kip) = 44222  Pu/0.90Pny = 0.046
0.90Pn (kip) = 431.80  Pu/0.90Pn = 0.047

CONTROLILING COLUMN FORCES - FLEXURE
Load Combination: 1.200 D + 1.200 ND2 + 0.500 Rfp + 0.500 NR2 + 1.000 W2

Axial Load (KIp) oo 11.05
Moment Top Mux (Kip-ft) oo 4.26
Muy (Kip-1t) .oooverieiriiiiecee. 0.00
Moment Bot. Mux (Kip-f) .o 124.88
Muy (kip-ft) oo, 0.00
CALCULATED PARAMETERS:
Pu (kip) = 11.05  0.90Pn (kip) = 431.80
Mux (kip-11) = 124.88  0.90Munx (kip-ft) = 149.25
Muy(kip-{t) = 0.00 0.90Mny (kip-ft) = 179.24
KL/Rx = 5511 KL/Ry = 50.44
Cmx = 0.61 Cmy = 1.00
Blx = 1.00 Bly = 1.01




Member Code Check

RAM Frame 25.00.02.42 Page 2/2

— DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains 05/08/26 10:02:53
Building Code: IBC Steel Code: AISC360-16 LRFD
Bentley
Chbx = 1.63
INTERACTION EQUATION:

Pu/0.90*%Pn=0.026
Eq H1-1b: 0.013 +0.837 + 0.000 = 0.850




Code Check Summary

| RAM Frame 25.00.02.42 Page 1/3
¢ DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 10:02:53

D Building Code: IBC Steel Code: AISC360-16 LRFD

Benfley
CRITERIA:

Rigid End Zones: Ignore Effects

Member Force Output: At Face of Joint

P-Delta: Yes Scale Factor (DL): 1.20  Scale Factor (1LL): 1.60

Scale Factor (Roof): 1.00 Scale Factor (Snow): 1.00
Ground Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) : 8.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffiness Not Included in Analysis.
Use Reduced Stiffness for Steel Members (AISC 360): th= 1.00
Sign considered for Dynamic Load Case Results.
Rigid Links Not Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace Iteration)

LOAD COMBINATION CRITERIA:

Notional Loads Consider with all Combinations in direction of lateral load
Live Load factor f1 (0.5 or 1.0) 0.500
Sds (for Ev) 0.141
RhoX 1.000
RhoY 1.000

LOAD CASE DEFINITIONS:
D Deadload RAMUSER
Rfp PosRoofLiveLoad RAMUSER
Rfn NegRoofLiveLoad RAMUSER
Wl WX RAMUSERNODAL W
W2 WY RAMUSERNODAIL W
El EX RAMUSERNODAIL S
E2 EY RAMUSERNODAL S
ND1 Notionall NIL_AISC360 DL X
ND2 Notionall NL_AISC360 DL Y
NR1 Notionall NL_AISC360 Rf X
NR2 Notionali NL AISC360 Rf Y

LOAD COMBINATIONS:  1BC 2021/ ASCE 7-16 LRFD
1 * 1.400 D+ 1.400 ND1
2 * 1,400 D+ 1.400 ND2
3 * 1400 D - 1.400 ND1
4 * 1400 D - 1.400 ND2




Code Check Summary

| RAM Frame 25.00.02.42 Page 2/3
| DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 10:02:53
/ Building Code: IBC Steel Code: AISC360-16 LRFD

* 1.200 D+ 1.200 ND1 + 1.600 Rfp + 1.600 NR1

* 1.200 D+ 1.200 ND2 + 1.600 Rfp + 1.600 NR2

#1.200 D - 1.200 ND1 + 1.600 Rfp - 1.600 NR1

* 1.200 D - 1.200 ND2 + 1.600 Rfp - 1.600 NR2

# 1.200 D + 1.200 ND1 + 1.600 Rfn + 1.600 NR1

#* 1.200 D+ 1.200 ND2 + 1.600 Rfn + 1.600 NR2

* 1.200 D - 1.200 NDI + 1.600 Rfn - 1.600 NR1

* 1.200 D - 1.200 ND2 + 1.600 Rin - 1.600 NR2

* 1.200 D+ 1.200 NDI + 1.600 Rip + 1.600 NR1 + 0.500 W1
* 1.200 D+ 1.200 ND2 + 1.600 Rfp + 1.600 NR2 + 0.500 W2
* 1.200D - 1.200 ND1 + 1.600 Rfp - 1.600 NR1 - 0.500 W1

* 1.200 D - 1.200 ND2 + 1.600 Rfp - 1.600 NR2 - 0.500 W2

* 1,200 D+ 1.200 ND1 + 1,600 Rfn + 1.600 NR1 + 0.500 W1
* 1.200D + 1.200 ND2 + 1.600 Rfn + 1.600 NR2 + 0.500 W2
* 1.200 D - 1.200 ND1 + 1,600 Rin - 1.600 NR1 - 0.500 W1

* 1.200 D - 1.200 ND2 + 1.600 Rin - 1.600 NR2 - 0.500 W2
*1.200 D + 1.260 ND1 + 0.500 Rip + 0.500 NR1 + 1.000 W1
* 1,200 D + 1.200 ND2 + 0.500 Rfp + 0.500 NR2 + 1.000 W2
¥ 1.200D - 1.200 ND1 + 0.500 Rfp - 0.500 NR1 - 1.000 W1
*1.200D - 1.200 ND2 + 0.500 Rfp - 0.500 NR2 - 1.000 W2

¥ 1.200 D + 1.200 ND1 + 0.500 Rfnn + 0.500 NR1 + 1.000 W1
*1.200 D + 1.200 ND2 + 0.500 Rfn + 0.500 NR2 + 1.000 W2
* 1.200D - 1.200 ND1 + 0.500 Rfin - 0.500 NR1 ~ 1.000 W1

* 1200 D - 1.200 ND2 + 0.500 Rfn - 0.500 NR2 - 1.000 W2

* 1.200D+ 1.200 ND1 + 1.000 W1

* 1200 D + 1.200 ND2 + 1.000 W2

* 1.200 D - 1.200 ND1 - 1.000 W1

* 1.200D - 1.200 ND2 - 1.000 W2

*0.900 D+ 0.900 ND1 + 1.000 W1

*0.900 D+ 0.900 ND2 + 1.000 W2

*0.900D-0.900 NDI - 1.000 W1

*0.900D - 0.900 ND2 - 1.000 W2

¥ 1.228 D+ 1.228 ND1 + 1.000 E1

* 1228 D+ 1.228 ND2 + 1.000 E2

* 1228 D-1.228 ND1 - 1.000 E1

¥ 1.228D-1.228 ND2 - 1.000 E2

* 0.872D+0.872ND1 + 1.000 E1

* 0.872D+ 0.872ND2 +1.000 E2

* 0.872D-0.872 ND1 - 1.000 E1




Code Check Summary

AM Frame 25.00.02.42
i DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains

Bentley

Page 3/3

05/08/26 10:02:53
J Building Code: IBC Steel Code: AISC360-16 LRID

44 * 0.872D-0.872ND2 - 1.000 E2

* = Load combination currently selected to use

Frame #0:

Level: ROOF

Col. Pu Mux May Vux Vuy LC Interact.
# kip kip-ft kip-ft kip kip

2 11.05 12488 0.00 5.91 -0.00 22 0.85 HI-1b
Beam Pu Mux Muy Vux Yuy LC Interact.
# kip kip-ft Lkip-ft kip kip

14 0.00 -76.49 0.00 -9.71 0.00 5 0.49 H1-1b
15 0.00 -61.45 0.00 14.70 -0.00 5 035 Hl-1b

ksi
50

Fy
ksi
50
50

Size

HSS512X12X516H

Size

W14X30
W14X30




Nodal Displacements

| RAM Frame 25.00.02.42 Page 1/2
| DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains 05/08/26 10:02:53

Benﬂey

CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: Yes Scale Factor (DL): 1.20  Scale Factor (1LL): 1.60
Scale IFactor (Roof): 1.00 Scale Factor (Snow): 1.00
Ground Level: Base

Mesh Criteria :
Max. Distance Between Nodes on Mesh Line (ft) : 8.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Use Reduced Stiffness for Steel Members (AISC 360): th= 1.00
Sign considered for Dynamic Load Case Results.
Rigid Links Not Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace [teration)

LOAD CASES:
D Deadl.oad RAMUSER
Rfp PosRoofLivel.oad RAMUSER
Rfn NegRooflLiveLoad RAMUSER
W1 WX RAMUSERNODAIL W
W2 WY RAMUSERNODAL W
E1 EX RAMUSERNODAL S
E2 EY RAMUSERNODAL S
ND1 Notionall NL_ AISC360 DL X
ND2 Notionali NL AISC360 DL Y
NLI1 Notionall NL AISC360 LL X
NL2 Notionall NL AISC360 LL Y
NRI1 Notionall NL AISC360 Rf X
NR2 Notionall NL AISC360 Rf Y

Note: Nodal Displacements for Live Load Cases are based on Unreduced Live Loads.

Frame #0
Level: ROOF
Node LdC Disp X Disp Y DispZ  ThetaX  ThetaY  Theta Z
in in in (rad) (rad) {rad)
1 D 0.00000 0.05688  -0.05182 0.00082 0.00000 0.00000
Rip 0.00000 0.00000  -0.28554 0.00379 0.00000 0.00000
Rin 0.00000 0.00000 0.03783  -0.00050 0.00000 0.00000

Wi 0.84484 0.00000 0.00000 0.00000 0.00501 0.00000




Bentley

RAM Frame 25.00.02.42
DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains

Nodal Displacements

Page 2/2
05/08/26 10:02:53

W2 (.00000 6.35439 3.84404  -0.03769 0.00000 0.00600
El 0.75097 0.00000 0.00000 0.00000 0.00445 0.00000
E2 0.00000 0.89184 0.53951  -0.00529 0.00000 0.00000
ND1 0.10577 0.00000 0.00000 0.00000 0.00063  -0.00000
ND2 0.00000 0.12561 0.07599  -0.00074 0.00000 0.00000
NL1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
NL2 0.00000 0.00000 (.00000 0.00000 0.60000 0.00000
NRI1 0.13274 0.00000 0.00060 0.00000 0.00079 0.00000
NR2 0.06000 0.15764 0.09536  -0.00093 0.00000 0.00000
2 D 0.00000 0.05688  -0.000642  -0.00045 0.000060 0.00000
Rip 0.00000 0.00000  -0.01556  -0.00000 0.00000 0.00000
Rfn 0.00000 0.00000 0.00207  -0.00000 0.00000 0.00000
Wil 0.84484 0.00000 0.00000 (.00000 0.00501 0.00000
W2 0.00000 6.35439  -0.00000  -0.03769 0.00000 0.00000
El 0.75097 0.00000 0.00000 0.00600 0.00445 0.00000
E2 0.60000 0.89184  -0.00000  -0.00529 0.00000 0.00000
NDI 0.10577 0.00000 0.00000 0.00000 0.00063  -0.00000
ND2 0.00000 0.12561 0.00000  -0.00074 0.00000 0.00000
NLI (.00000 0.00000 0.00000 0.06000 0.00000 0.00000
NL2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
NRI1 0.13274 0.00000 0.00000 0.00000 0.00079 0.00000
NR2 0.00000 0.15764  -0.00000  -0.00093 0.00000 0.00000
3 D 0.00000 0.05688  -0.13719  -0.00161 0.00000 0.00000
Rip 0.00000 0.00000  -0.25027  -0.00324 0.00000 0.00000
Rfn 0.00000 0.00060 0.03306 0.00043 0.00000 0.00000
Wil 0.84484 0.60000 0.00000 0.00000 0.60501 0.00000
W2 0.00000 6.35439  -3.84404  -0.03769 0.00000 0.00000
El 0.75097 0.00060 0.00000 0.00000 0.00445 0.00000
E2 0.00000 0.89184  -0.53951  -0.00529 0.00000 0.00000
ND1 0.10577 0.00000 0.00000 0.00000 0.00063  -0.00000
ND2 0.00000 0.12561  -0.07599  -0.00074 0.00000 0.00000
NL1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
NIL2 (.00000 0.00000 0.00000 0.00000 0.00000 0.00000
NRI1 0.13274 0.00000 0.00000 0.00000 0.00079 0.00000
NR2Z 0.00000 0.15764  -0.09536  -0.00093 0.00000 0.00000




Frame Reactions

| RAM Frame 25.00.02.42 Page 1/2

| DataBase: 67018 24x163.67.33 A500C Fixed Top - Roof Drains 05/08/26 10:02:53

Benﬂeg' Building Code: IBC
CRITERIA:

Rigid End Zones: Ignore Effects

Member Force Output: At Face of Joint

P-Delta: Yes Scale Factor (DL): 1.20  Scale Factor (L.L): 1.60

Scale IFactor (Roof): 1.00 Scale Factor (Snow): 1.00
Ground Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) : 8.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Use Reduced Stiffness for Steel Members (AISC 360): tb= 1.00
Sign considered for Dynamic T.oad Case Results.
Rigid Links Not Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace Iteration)

LOAD CASE DEFINITIONS:

- D Deadl.oad RAMUSER
Rip PosRoofLivelLoad RAMUSER
Rfn NegRooflLiveLoad RAMUSER
Wi WX RAMUSERNODAIL W
W2 WY RAMUSERNODAL W
El EX RAMUSERNODAIL S
E2 EY RAMUSERNODAIL_ S
ND1 Notionall NL_AISC360 DI, X
ND2 Notionall NI._AISC360 DL Y
NL1 Notionall NL_AISC360 LL X
NI.2 Notionall NL _AISC360 LL Y
NR1 Notionall NL_AISC360 Rf X
NR2 Notionall NL AISC360 Rf Y

Frame #0:
Node LdC Rx Ry Rz Mxx Myy Tzz
kips kips kips kip-ft kip-ft kip-ft

4 D 0.00 0.00 5.73 0.72 -0.00 0.60

Rfp 0.00 0.00 8.34 0.00 -0.00 0.00
Rin 0.00 0.00 -1.11 0.00 -0.00 0.00
Wi -0.90 0.00 0.00 -0.00  -18.90 -0.00
W2 -0.00 -5.70 0.00 11970 -0.00 0.00
El -0.80 0.00 0.00 -0.00  -16.80 -0.00
E2 -0.00 -0.80 0.00 16.80 -0.00 0.00




Frame Reactions

: RAM Frame 25.00.02.42 Page 2/2
| DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains 05/08/26 10:02:53
Benﬂeg Building Code: IBC
ND1 -0.11 0.00 0.00 -0.00 -2.37 0.00
ND2 -0.00 -0.11 -0.00 2.37 -0.00 -0.00
NL1 0.00 0.00 0.00 0.00 0.00 0.00

NL2 0.00 0.00 0.00 0.00 0.00 0.00
NRI -0.14 0.00 0.00 -0.00 -2.97 -0.00
NR2 -0.00 -0.14 0.00 2.97 -0.00 -0.00




Frame Reactions

§ RAM Frame 25.00.02.42 Page 1/2
| DataBase: 67018 24x163.67.33 A500C Tixed Top - Roof Drains 05/08/26 10:05:08

‘ Building Code: IBC

Bentley

CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: Yes Scale Factor (DL): 1.20  Scale Factor (LL): 1.60
' Scale Factor (Roof): 1.00 Scale Factor (Snow): 1.00
Ground Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) : 8.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Use Reduced Stiffness for Steel Members (AISC 360): th= 1.00
Sign considered for Dynamic Load Case Results.
Rigid Links Not Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace Iteration)

LOAD CASE DEFINITIONS:

D Deadl.oad RAMUSER

Sp PosSnowLoad RAMUSER

Sn NegSnowlLoad RAMUSER

Wi WX RAMUSERNODAL W

W2 WY RAMUSERNODAL W

El EX RAMUSERNODAL S

E2 EY RAMUSERNODAL S

ND1 Notionall NL AISC360 DL X

ND2 Notionall NL AISC360 DL Y

NL1 Notionall NL AISC360 LL X

NL2 Notionall NL AISC360 LI Y

NRI1 Notionall NL AISC360 Rf X

NR2 Notionall NL_AISC360 Rf Y

Frame #0:

Node LdcC Rx Ry Rz Mxx Myy Tzz
kips kips kips kip-ft kip-ft kip-ft

4 D 0.00 0.00 5.90 0.72 -0.00 0.00

Sp 0.00 0.00 8.13 0.00 -0.00 0.00
Sn 0.00 0.00 1.67 0.00 -0.00 0.00
W1 -0.90 0.00 0.00 -0.00  -18.90 -0.00
W2 -0.00 -5.70 0.00 119.70 -0.00 0.00
E1 -0.80 0.00 0.00 -0.00  -16.80 -0.00
E2 -0.00 -0.80 -0.00 16.80 -0.00 0.00




Frame Reactions

| RAM Frame 25.00.02.42 Page 2/2
| DataBase: 67018 24x163.67.33 AS00C Fixed Top - Roof Drains 05/08/26 10:05:08

Benﬂeg Building Code: IBC

ND1 -0.11 0.00 0.00 -0.00 -2.38 -0.00
ND2 -0.00 -0.11 -0.00 2.38 -0.00 -0.00
NL1 0.00 0.00 0.00 0.00 0.00 0.00
NL2 0.00 0.00 0.00 0.00 0.00 0.00
NRI -0.15 0.00 0.00 -0.00 -3.15 -0.00
NR2 -0.00 -0.15 0.00 3.15 -0.00 0.00




Frame Reactions

| RAM Frame 25.00.02.42 Page 1/2

5: DataBase: 67018 24x163.67.33 A500C I'ixed Top - Roof Drains 05/08/26 10:06:23
 Building Code: IBC
Bentley &
CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Jomt
P-Delta: Yes Scale FFactor (DL): 1.20  Scale Factor (LLL): 1.60
Scale Factor (Roof): 1.00 Scale Factor (Snow): 1.00
Ground Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) : 8.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Use Reduced Stiffness for Steel Members (AISC 360): th= 1.00
Sign considered for Dynamic Load Case Results.
Rigid Links Not Included at Fixed Beam-to-Wall Locations

4

LOAD CASE DEFINITIONS:

D Deadl.oad RAMUSER

Sp PosSnowload RAMUSER

Sn NegSnowload RAMUSER

Wi WX RAMUSERNODAL W

W2 WY RAMUSERNODAL W

El EX RAMUSERNODAL S

E2 EY RAMUSERNODAL S

ND1 Notionall NL AISC360 DL X

ND2 Notionall NL AISC360 DL Y

NL1 Notionall NL AISC360 LL X

NL2 Notionall NL AISC360 LL Y

NR1 Notionall NL AISC360 Rf X

NR2 Notionall NL AISC360 Rf Y

Frame #0:

Node LdC Rx Ry Rz Mxx Myy Tzz
kips kips Kkips kip-ft kip-ft kip-ft

4 D 0.00 0.00 5.90 0.72 -0.00 0.00

Sp -0.00 -0.00 7.54 5.00 -0.00 0.00
Sn -0.00 -0.00 -1.60 -0.54 0.00 0.00
Wil -0.90 0.00 0.00 -0.00  -18.90 -0.00
W2 -0.00 -5.70 0.00 11970 -0.00 0.00
El -0.80 0.00 0.00 -0.00  -16.80 -0.00
L2 -0.00 -0.80 -0.00 16.80 -0.00 0.00



Frame Reactions

| RAM Frame 25.00.02.42 Page 2/2
| DataBase: 67018 24x163.67.33 AS00C Tixed Top - Roof Drains 05/08/26 10:06:23
Benﬂeg' Building Code: IBC
ND1 -0.11 0.00 0.00 -0.00 -2.38 -0.00
ND2 -0.00 -0.11 -0.00 2.38 -0.00 -0.00
NLI 0.00 0.00 0.00 0.00 0.00 0.00

NL2 0.00 0.00 0.00 0.00 0.00 0.00
NRI -0.14 0.00 0.00 -0.00 -2.93 0.00
NR2 -0.00 -0.14 0.00 2.93 -0.00 -0.00




Circle K Erwin, NC Base Plate

z¢-

22 in

| "

22 in

Stiffened Base Plate Connection

Base Plate Thickness :1.25in

Base Plate Fy : 36. ksi

Bearing Surface Fp  : 3.315 ksi
Anchor Bolt Diameter :1.5in

Anchor Boli Material  : F1554-36
Anchor Bolt Fu : 58. ksi

Column Shape : HSS12x12x5
Steel Code : AlISC 14th:LRFD
Concrete Code : AC| 318-11

Coarse Solution Selected
- Anchor Bolts

~ Bearing Pressure
Maximum Bearing

Max/Allowable Ratio

1,897 ksi
572 IBC 16-4 (a)
(ABIF = 1.000)

1.897
{ksi)
0.

- Base Plate Stress
Maximum Stress

Max/Allowabie Ratic

24.536 ksi
505  IBC 16-6 (b)
(ASIF = 1.000)

24.536
(ksi)
021

Bolt X(in) Z{(in) Tens(k) Vx{) Vz(k) Fnt(ksi) ft(ks) Fnv(ksi} fv{ksi) Unity Combinalion
1 9. 9. 31.999 0. -1.45 435 [18.109 | 26.1 821 555 (T} | 1BC 16-6 (a) {13}
2 -9. 9. 31.999 0. -1.45 43.5 [18109 | 26.1 .821 555 (T} | IBC 16-6 {a) (13}
3 g -8, 40.591 0. 1.45 435 |22972 | 2841 .821 04 (1) | IBC 16-6 (h) {(14)
4 -9, -9, 40.591 0. 1.45 435 |22972 ] 2641 .821 J04 (1) | IBC 16-6 (h) (14)

Note: Fnt and Fnv shown above include phi factors.

- Loads
P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft)

DL 5.8 .8

LE 8.2 5.

WL 18.4 5.8 120,

EL 9 17.




Anchor Bolt Embed Capacity Results

Note: All capacities shown include phi factors

Single Bolt Tension Envelope Results
LC Bolt Tens.(k} Nsafk) Ncb(k) Npn{k) Nsb(k) Unity  Ductility Load(k) Steel{in2)
[14 ] 3 [ 40591 [ 61335 | 74191 [ 52416 | 0. | 774 | NA | 0 [ o

Single Bolt Vx Envelope Results
LC Bolt Vx(k) Vz (k) Vsalk) VebXx(k) VebXz{k) VcbZz(k) VebZx(k) Vep (k) VxUnity  VzUnity
[ 1 1 1] o [ 225 | 25515 [ 44.756 | 71.158 | 32.021 | 71158 [ 13849 | 0. [ .009 |

Seismic Ductility & Anchor Reinforcement Results
L.C Bolt WVx(k) Vz (k)  VxUnity VzUnity Vx-Duct Vx-L{k} Vx-St(in2) Vz-Duct Vz-L{k) Vz-St{in2)
[1[1] o [ 225 ] 0. [ 009 | NA [ 0 [ o | NA | o | 0 |

Single Bolt Vz Envelope Results
LC Bolt Vx(k) Vz(ky Vsak) VebXx(k) VebXz(k) VebZz(k) VebZx(k) Vep (k)  VxUnity VzUnity
[ ] 1] o0 | 145 | 25515 44756 | 71158 | 32.021 [ 71158 | 13849 | 0. | .057

Seismic Ductility & Anchor Reinforcement Results
LC Bolt  Vx({k) Vz (k} VxUnity WVzUnity Vx-Duct Vx-L(k) Vx-St{in2} Vz-Duct Vz-L(k) Vz-St(in2)
o] 11 o [ 14 | o | 057 | NA_ | 0o I o | NA I 0 | 0 |

Single Boit: Combined Tension and Shear Capacity Envelope Results
LC Bolt Nn(k) Vnx{k) Vinz(k} SRSS Interaction
P11 1 139312 ] 25515 [ 25515 [ 108 | NA. |

Group Bolt: Tension Capacity Envelope Results
LG Group Tens.(k) WNsa.(k} Nch.(k} Nsb.(k) Unity  Ductility Load(k) Steel(in2}
[14]7T1] 811821 0. [109.084] ©0. | 744 | NA. | 0 | 0. |

Vz Shear Groups Capacity Envelope Results

LC Gr Type Failure Vx (k) Vz (k) Vsa(k) VebXx(k) VebXz(k) VchZz(k) VobZx(k) Vep (k)  VaUnity VzUnity
9 [S1 +Vz; Full 0. 5.8 0 0. 0. 36,596 | 81,323 | 203823 | NA. .158
Nr Edge 0. 2.9 0. 0. 0. 36.596 | 64.042 | 142536 | N.A 079

Seismic Ductility & Anchor Reinforcement Results
LC  Gr Type Failure Vx (k) Vz (k) VxUnity VzUnily Vx-Duct Vx-L{k) Vx-St(in2) Vz-Duct Vz-L(k) Vz-St{in2)

9 |81 i+vz| Ful 0. 5.8 N.A. 158 N.A. 0. 0. N.A. 0. 0.

Nr Edge 0. 29 N.A. 078 N.A. 0. 0. N.A. 0. 0.




Footing 5'%x5'%6" Service Values Ultimate Valuas
F1 Reporied 2500ps{
Pd= 5.8 kps
Pir= 8.4 kps
Ps= 8.2 kips 8 Ps = 8.2 kips 3
pw= 11.04 kips 0.6W pw= 18.4 «kips W
Md = 0.8 kip-ft
Mir= 0 xipt
Ms = 2,625 Kip-ft 0.5258 Ms = 5 kip-fi s
My = 72 Kip-ft 0.6W Miw = 120 kip-it w
Me = 1.9 kip-ft 0.7E Me = 17 kip# E
Vw = 3.48 kips 0.6W Vi = 5.8 kips W
Ve = 0.63 kips 0.7E Ve = 0.9 «ips E
z= 2t 1 Tep of canopy above fing
Foundation Design
Fp= 2500 psf Allowabie soil bearing pressure
(gamma)s = 110 pef Unit weight Soil
(gamma)c = 146 pof Unit weight Concrete
B= 5 ft Footing Width
L= 5 ft Footing Length
D= 6 ft Footing Depth
t slab = 4in Slab Thickness
TOF 12 in
0wt 2 ft Depth of water table below grade
5 ft Depth of fooling into water table
P buoyancy = 7.8 kips
x2
So= 150 psfit 300
u= 0.35
Af= 25 sf
Dead Loads
Pd = 5.80 kips
Pd ftng = 21.75 kips
Pd slab = 1.21 kips
Pd soil = 1.83 kips
Pd total = 30.59 kips Dead Load for Uplift
Prax(ls,st) = 8.4 kips
fo= 568 psf D+{Lr or 8} OK
fp= 1010 psf D+{Lr or SH+W OK
Pup= -18.84 kips
0.6D-0.8
P resisting = 18.36 kips W
SF Uplift 097 <1:NG
Constrained Post Footing
P h 56 d 53 b d d cale
{ibs) (ft) psfift (f) psfift {ft} {it) {ft)
3,480 21 306.00 5.60 198017 5.00 5.60 5.60

d cale

1.00C




Company : Arp Engineering, inc
Designer . LDA

May 8, 2026

Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:
Sketch
N
3,833 ££'| °
A B
8= ¥
g 22 in
™ 5 = & 5
= [ ; |
N v o
z N o m
D C
D C
9.5 ft
Details
A Ix B g,
= ' ~| #5€10 in 5
[}
.,-| :3: [ Y 0. '} B 8 D 2 a
e “ D G
<] - Footing Elevation
z —l | o
,/|\ﬁ
i #5810 in
140;
D 1C
9.5 ft
x Dir. Steel: 3.37 in® (11 #5)
z Dir. Steel: 3.37 in’ (11 #5)

Bottom Rebar Plan

30 in
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Pedestal Longitudinal Bar Cover :1.5 in

Passive Resistance of Soil

Company : Arp Engineering, inc May 8, 2026
Designer . LDA
Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:
A B
l T[T #5e10 in
B P
Wy
Tg]
o
/\i\
i #5810 in
| I~
Dt 1C
9.5 £t
x Dir. Steel: 3.37 in” (11 #5)
z Dir. Steel: 3.37 in® (11 #5)
Top Rebar Plan
Geometry, Materials and Criteria
Length 19.5 1t eX :0in Gross Allow. Bearing  :2500 psf (gross) Steel fy .60 ksi
Width 19.5ft eZ :0in Concrete Weight 150 pcf Minimum Steel :.0018
Thickness :30in pX :22in Concrete f'c -3 ksi Maximum Steel :.0075
Height 0in pZ :22in Design Code :ACI 318-11
Footing Top Bar Cover :2in Overturning / Sliding SF Phi for Flexure :0.9
Footing Bottom Bar Cover :3in Coefficient of Friction Phi for Shear :0.75

Phi for Bearing :0.65

Loads

P (k) Vx (k) Vz (k) Mx (k-ft) Mz (k-ft) Overburden (psf)
DL 5.8 8 100 |
EL 1 9 17
WL 18.4 5.8 120
SL 8.2 5
RLL 8.4

i +P E+VX E+VZ (24 +Mx 3+M2 +Over

A D D C D C A D
RISAFoot Version 4.00 [Z:\..\..\..\67018 F2 spread footing 2021 IBC.rft] Page 2



Company . Arp Engineering, inc

Designer : LDA
Job Number : 67018

Soil Bearing

Circle K Erwin, NC Spread Footing F2

May 8, 2026

Checked By:

Description Categories and Factors Gross Allow.(psf) Max Bearing (psf) Max/Allowable Ratio
ASCE 1 1DL - 2500 544.864 (B) .218
ASCE 2 1DL+1HL+1LL+1LLS 2500 544.864 (B) .218
ASCE 3 (a) 1DL+1HL+1RLL 2500 637.939 (B) .255
ASCE 3 (b) 1DL+1HL+1SL 2500 670.714 (B) .268
ASCE 3 (c) 1DL+1HL+1RL 2500 544.864 (B) .218
ASCE 4 (a) 1DL+1HL+.75LL+.75LLS+.. 2500 614.671 (B) .246
ASCE 4 (b) 1DL+1HL+.75LL+.75LLS+.. 2500 639.251 (B) .256
ASCE 4 (c) 1DL+1HL+.75LL+.75LLS+.. 2500 544.864 (B) .218
ASCE 5 (a) (a) | 1DL+1HL+.6WL 2500 1110.17 (B) 444
ASCE 5 (a) (b) | 1DL+1HL-.6WL 2500 854.834 (A) .342
ASCE 5 (b) (a) | 1DL+1HL+.7EL 2500 624.876 (B) .25
ASCE 5 (b) (b) | 1DL+1HL-.7EL 2500 598.167 (A) .239
ASCE 6 (a) (a) | 1DL+1HL+.45WL+.75LL+.. 2500 1038.65 (B) 415
ASCE 6 (a) (b) | 1DL+1HL-.45WL+.75LL+.. 2500 843.963 (A) .338
ASCE 6 (b) (a) | 1DL+1HL+.525EL+.75LL+.. 2500 674.679 (B) .27
ASCE 6 (b) (b) | 1DL+1HL-.525EL+.75LL+.. 2500 651.848 (A) .261
ASCE 6 (c) (a) | 1DL+1HL+.45WL+.75LL+.. 2500 1063.23 (B) 425
ASCE 6 (c) (b) | 1DL+1HL-.45WL+.75LL+,. 2500 816.058 (A) 326
ASCE 6 (d) (a) | 1DL+1HL+.525EL+.75LL+.. 2500 699.26 (B) .28
ASCE 6 (d) (b) | 1DL+1HL-.525EL+.75LL+.. 2500 623.943 (A) 25
ASCE6 (e) (a) | 1DL+1HL+.45WL+.75LL+.. 2500 968.845 (B) 388 |
ASCE 6 (e) (b) | 1DL+1HL-.45WL+.75LL+.. 2500 774.157 (A) .31
ASCE 6 (f) (a) 1DL+1HL+.525EL+.75LL+.. 2500 604.873 (B) .242
ASCE 6 (f) (b) 1DL+1HL-.525EL+.75LL+.. 2500 582.042 (A) .233
ASCE 7 (a)(a) | .6DL+1HL+.6WL 2500 892.226 (B) 357
ASCE 7 (a) (b) | .6DL+1HL-.6WL 2500 987.209 (A) .395
ASCE 7 (b) (a) | .6DL+.6HL+.6WL 2500 892.226 (B) 357
ASCE 7 (b) (b) | .6DL+.6HL-.6WL 2500 987.209 (A) .395
ASCE 8 (a)(a) | .6DL+1HL+.7EL 2500 406.93 (B) 163
ASCE 8 (a) (b) | .6DL+1HL-.7EL 2500 384.7 (A) 154
ASCE 8 (b) (a) | .6DL+.6HL+.7EL 2500 406.93 (B) 163
ASCE 8 (b) (b) | .6DL+.6HL-.7EL 2500 384.7 (A) 154

RISAFoot Version 4.00

[Z\.\.\.\67018 F2 spread footing 2021 IBC.ft]
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Company
Designer : LDA
Job Number : 67018

. Arp Engineering, inc

Circle K Erwin, NC Spread Footing F2

May 8, 2026

Checked By:_

A B A B A B A B A B
D o D C D Cc D Cc D C

1DL+1HL+1LL+1LLS 1DL+1HL+1RLL

1DL

QA: 533.667 psf
QB: 544.864 psf
QC: 544.864 psf
QD: 533.667 psf
NAZ:5547.44 in
NAX:-1in

QA: 533.667 psf
QB: 544.864 psf
QC: 544.864 psf
QD: 533.667 psf

NAZ: 5547.44 in
NAX:-1 in

QA: 626.742 psf
QB: 637.939 psf
QC: 637.939 psf
QD: 626.742 psf

NAZ:6495.07 in
NAX:-1in

1DL+1HL+1SL
QA: 589.536 psf
QB: 670.714 psf
QC: 670.714 psf
QD: 589.536 psf
NAZ:941.897 in
NAX:-1 in

A B A B A B A B
D Cc D C D C D Cc

1DL+1HL+.75LL+.75LLSBL+1HL+.75LL+.75LLSBL+1HL+.75LL+.75LL$BL+1HL+.6 WL

QA: 603.474 psf
QB: 614.671 psf
QC: 614.671 psf
QD: 603.474 psf
NAZ:6258.16 in

NAX:-1 in

A B

D Cc

1DL+1HL+.7EL
QA: 469.168 psf
QB: 624.876 psf
QC: 624.876 psf
QD: 469.168 psf
NAZ:457.497 in
NAX:-1in

A

D

QA: 575.569 psf
QB: 639.251 psf
QC: 639.251 psf
QD: 575.569 psf

NAZ:1144.34 in

NAX:-1 in

A B

D C

1DL+1HL-.7EL
QA: 598.167 psf
QB: 464.853 psf
QC: 464.853 psf
QD: 598.167 psf
NAZ:511.507 in
NAX:-1in

A

D
1DL+1HL+.45WL+.75L14DL +1HL-45WL+.75LL4DL+1HL+.5625EL+.75LL+..

QA: 533.667 psf
QB: 544.864 psf
QC: 544.864 psf
QD: 533.667 psf
NAZ:5547.44 in
NAX:-1in

QA: 362.984 psf
QB: 1038.65 psf
QC: 1038.65 psf
QD: 362.984 psf
NAZ:175.243 in
NAX:-1 in

QA: 213.014 psf
QB: 1110.17 psf
QC: 1110.17 psf
QD: 213.014 psf
NAZ:141.067 in
NAX:-1in

QA: 843.963 psf
QB: 190.69 psf

QC: 190.69 psf

QD: 843.963 psf
NAZ:147.277 in

NAX:-1 in

1DL+1HL+1RL
QA: 533.667 psf
QB: 544.864 psf
QC: 544.864 psf
QD: 533.667 psf
NAZ:5547.44 in
NAX:-1 in

D C

1DL+1HL-.6WL
QA: 854.834 psf
QB: 0 psf

QC: 0 psf

QD: 854.834 psf
NAZ:111.205 in
NAX:-1 in

B A B A B
C D Cc D C

QA: 555.099 psf
QB: 674.679 psf
QC: 674.679 psf
QD: 555.099 psf
NAZ:643.196 in
NAX:-1 in

B A B A B A B A B
C D Cc D Cc D C D C

1DL+1HL-.525EL+.75LUHBDL+1HL+.45WL+.75L14DL+1HL-.45WL+.75LL4DL+1HL+.525EL+.75LULBL+1HL-.525EL+.75LL+..

QA: 651.848 psf
QB: 554.662 psf
QC: 554.662 psf
QD: 651.848 psf
NAZ:764.622 in
NAX:-1 in

RISAFoot Version 4.00

QA: 335.079 psf
QB: 1063.23 psf
QC: 1063.23 psf
QD: 335.079 psf
NAZ:166.46 in
NAX:-1 in

QA: 816.058 psf
QB: 215.271 psf
QC: 215.271 psf
QD: 816.058 psf
NAZ:154.848 in
NAX:-1in

QA: 527.194 psf
QB: 699.26 psf

QC: 699.26 psf

QD: 527.194 psf
NAZ:463.286 in

NAX:-1 in

[Z\.\.\.\67018 F2 spread footing 2021 IBC.rft]

QA: 623.943 psf
QB: 579.243 psf
QC: 579.243 psf
QD: 623.943 psf
NAZ:1591.25 in
NAX:-1in

Page 4



Company

. Arp Engineering, inc May 8, 2026
Designer : LDA
Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:

A B A B A B A B A B
D c D c D C D Cc D C

1DL+1HL+.45WL+.75LIHOL+1HL-.45WL+.75LL4DL+1HL+.525EL+.75LLBL+1HL~.525EL+.75LL8DL+1HL+.6 WL

QA: 293.178 psf
QB: 968.845 psf
QC: 968.845 psf
QD: 293.178 psf
NAZ:163.466 in
NAX:-1in

A B

D Cc

.6DL+1HL-.6WL
QA: 987.209 psf
QB: 0 psf

QC: 0 psf

QD: 987.209 psf
NAZ:46.476 in
NAX:-1in

A B

D C

.6DL+.6HL+.7EL
QA: 255.701 psf
QB: 406.93 psf

QC: 406.93 psf

QD: 255.701 psf
NAZ:306.754 in

NAX:-1 in

RISAFoot Version 4.00

QA: 774.157 psf
QB: 120.884 psf
QC: 120.884 psf
QD: 774.157 psf
NAZ:135.095 in
NAX:-1in

A B

D Cc
.6DL+.6HL+.6WL
QA: 0 psf

QB: 892.226 psf
QC: 892.226 psf
QD: 0 psf
NAZ:113.942 in
NAX:-1in

A B

D C

.6DL+.6HL-.7EL
QA: 384.7 psf
QB: 246.907 psf
QC: 246.907 psf
QD: 384.7 psf
NAZ:318.274 in
NAX:-1in

QA: 485.293 psf
QB: 604.873 psf
QC: 604.873 psf
QD: 485.293 psf
NAZ:576.647 in
NAX:-1in

A B

D Cc

.6DL+.6HL-.6WL
QA: 987.209 psf
QB: 0 psf

QC: 0 psf

QD: 987.209 psf
NAZ: 46.476 in
NAX:-1in

QA: 582.042 psf
QB: 484.856 psf
QC: 484.856 psf
QD: 582.042 psf
NAZ:682.739 in
NAX:-1 in

A B

D C

BDL+1HL+.7EL

QA: 255.701 psf
QB: 406.93 psf

QC: 406.93 psf

QD: 255.701 psf
NAZ:306.754 in

NAX:-1 in

[Z\..\.\..\67018 F2 spread footing 2021 IBC.rft]

QA: 0 psf

QB: 892.226 psf
QC: 892.226 psf
QD: 0 psf
NAZ:113.942 in
NAX:-1 in

A B

D C

.6DL+1HL-.7EL
QA: 384.7 psf
QB: 246.907 psf
QC: 246.907 psf
QD: 384.7 psf
NAZ:318.274 in
NAX:-1 in
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Company : Arp Engineering, inc May 8, 2026
Designer : LDA
Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:
Footing Flexure Design (Bottom Bars)
As-min x-dir (Top Flexure). 10.403 in*2 As-min x-dir (T & S): 6.156 in*2
As-min z-dir (Top Flexure). 10.403 in2 As-min z-dir (T & S): 6.156 in*2
As-min x-dir (Bot Flexure): 10.403 in*2
As-min z-dir (Bot Flexure): 10.403 in*2
z-DirAs z-Dir As x-Dir As  x-Dir As
Mu-xx Mu-xx  Required Provided Mu-zz Mu-zz  Required Provided
Description Categories and Factors UC Max (k-ft) (in"2) (in"2)  UC Max (k-ft) (in*2) (in"2)
IBC 16-1 1.4DL .0169 6.68 .056 3.375 .01589 6.28 053 3.375
IBC 16-2 (a) |1.2DL+1.6LL+1.6LL..| .0227 8.97 .076 3.375 .02184 8.63 .073 3.375
IBC 16-2 (b) |1.2DL+1.6LL+1.6LL..| .02477 9.79 .083 3.375 .02164 8.55 072 3.375
IBC 16-2 (c) |1.2DL+1.6LL+1.6LL..| .01449 5.73 .048 3.375 .01362 5.38 .045 3.375
IBC 16-3 (a) [1.2DL+1.6RLL+1.6H. .04078 16.12 136 3.375 .03992 15.78 133 3.375
IBC 16-3 (b) (aj1.2DL+1.6RLL+1.6H.| .10644 42.07 .355 3.375 .05792 22.89 193 3.375
IBC 16-3 (b) (b/1.2DL+1.6RLL+1.6H., .0687 27.15 229 3.375 .02192 8.66 .073 3.375
IBC 16-3 (c) [1.2DL+1.6SL+1.6SL.| .04738 18.73 158 3.375 .03929 15.53 A31 3.375
IBC 16-3 (d) (a)1.2DL+1.6SL+1.6SL..| .11304 44.68 377 3.375 .05729 22.64 A9 3.375
IBC 16-3 (d) (bl1.2DL+1.6SL+1.6SL.| .06085 24.05 .203 3.375 02129 8.41 07 3.375
IBC 16-3 (e) [1.2DL+1.6RL+1.6HL..| .01449 5.73 .048 3.375 .01362 5.38 .045 3.375
BC 16-3 (f) (a.1.2DL+1.6RL+1.6HL.| .08014 31.68 267 3.375 .03162 12.5 105 3.375
BC 16-3 (f) (b.1.2DL+1.6RL+1.6HL..| .0424 16.76 A41 3.375 0 0 0 3.375
IBC 16-4 (a) (al1.2DL+1WL+.5LL+1.. .15401 60.87 514 3.375 .05784 22.86 193 3.375
IBC 16-4 (a) (bl.1.2DL-1WL+.5LL+1..] .088 34.78 .293 3.375 0 0 0 3.375
IBC 16-4 (b) (al1.2DL+1WL+.5LL+1..| .15608 61.69 521 3.375 .05764 22.78 192 3.375
IBC 16-4 (b) (b].1.2DL-1WL+.5LL+1..| .08445 33.38 .282 3.375 0 0 0 3.375
BC 16-4 (c) (a/1.2DL+1WL+.5LL+1..| .14579 57.63 .486 3.375 .04962 19.61 .165 3.375
IBC 16-4 (c) (b{1.2DL-1WL+.5LL+1..| .0851 33.64 .284 3.375 0 0 0 3.375
IBC 16-5 (a) [1.2DL+1EL+.5LL+1..| .03388 13.39 A13 3.375 .01878 7.42 .063 3.375
IBC 16-5 (b) [1.2DL-1EL+.5LL+1..| .02643 10.44 .088 3.375 .01487 5.88 .05 3.375
BC 16-6 (a) (a). .9DL+1WL+1.6HL 1424 56.29 475 3.375 .04622 18.27 154 3.375
IBC 16-6 (a) (b). .9DL-1WL+1.6HL | .13069 51.66 436 3.375 0 0 0 3.375
IBC 16-6 (b) (al. .9DL+1WL+.9HL 1424 56.29 475 3.375 .04622 18.27 154 3.375
IBC 16-6 (b) (b]. .9DL-1WL+.9HL .13069 51.66 436 3.375 0 0 0 3.375
IBC 16-7 (a) (al. .9DL+1WL+1.6HL 1424 56.29 475 3.375 .04622 18.27 154 3.375
IBC 16-7 (a) (b). .9DL-1WL+1.6HL | .13069 51.66 436 3.375 0 0 0 3.375
IBC 16-7 (b) (a). .9DL+1EL+.9HL .02615 10.33 .087 3.375 .01217 4.81 .041 3.375
IBC 16-7 (b) (b]. .9DL-1EL+.9HL .02093 8.27 .07 3.375 .00826 3.26 .028 3.375
Footing Flexure Design (Top Bars)
Description Categories and Factors Mu-xx (k-ft)  z Dir As (inz) Mu-zz (k-ft)  x Dir As (in®)
| SW+0OB | 1SW+10B-(IBC 16-6 (a..,IBC 16-6 (a..) 33.154 1 0 | 13.509 | 0 |

Moment Capacity of Plain Concrete Section Along xx and zz= 186.974k-ft,186.974k-ft Per Chapter 22 of ACI 318.

RISAFoot Version 4.00
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Company : Arp Engineering, inc May 8, 2026
Designer : LDA
Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:

Footing Shear Check

Two Way (Punching) Ve: 1118.13 k  One Way (x Dir. Cut) Ve  329.373 k One Way (z Dir. Cut) Vc:  329.373 k

Punching x Dir. Cut z Dir. Cut
Description Categories and Factors Vulk)  Vu/lgVe Vuk) VulgVe Vukk) Vu/lzVe

IBC 16-1 1.4DL 6.658 .008 1.499 .006 1.398 .006

_IBC 16-2 (a) 1.2DL+1.6LL+1.6LLS+1.6H.. 9.15 .011 2.008 .008 1.921 .008
IBC 16-2 (bh) 1.2DL+1.6LL+1.6LLS+1.6H.. 9.068 .01 2.215 .009 1.904 .008
IBC 16-2 (c) 1.2DL+1.6LL+1.6LLS+1.6H.. 5.707 .007 1.285 .005 1.198 .005
IBC 16-3 (a) 1.2DL+1.6RLL+1.6HL+.5L.. 16.727 .02 3.598 015 3.512 .014
IBC 16-3 (b) (a..| 1.2DL+1.6RLL+1.6HL+.5W.. 24.27 .029 9.93 .04 5.096 .021
IBC 16-3 (b) (b..| 1.2DL+1.6RLL+1.6HL-.5W.. 9.183 .011 6.59 .027 1.928 .008
IBC 16-3 (c) 1.2DL+1.6SL+1.6SLN+1.6H.. 16.464 .02 4.263 .017 3.457 .014
IBC 16-3 (d) (a..| 1.2DL+1.6SL+1.6SLN+1.6H.. 24.008 .029 10.595 .043 5.041 .02
IBC 16-3 (d) (b..| 1.2DL+1.6SL+1.6SLN+1.6H.. 8.921 .011 5.814 .024 1.873 .008
IBC 16-3 (e) 1.2DL+1.6RL+1.6HL+.5LL.. 5.707 .007 1.285 .005 1.198 .005
IBC 16-3 (f) (a.. | 1.2DL+1.6RL+1.6HL+.5WL 13.25 .016 7.616 .031 2.782 .01
IBC 16-3 (f) (b.. | 1.2DL+1.6RL+1.6HL-.5WL NA NA 5.047 .02 .386 .002
IBC 16-4 (a) (a.. | 1.2DL+1WL+.5LL+1LLS+1... 24.237 .029 14.671 .059 5.089 .021
IBC 16-4 (a) (b..| 1.2DL-1WL+.5LL+1LLS+1... NA NA 9.042 .037 1.246 .005
IBC 16-4 (b) (a..| 1.2DL+1WL+.5LL+1LLS+1... 24.155 .029 14.879 .06 5.072 .021
IBC 16-4 (b) (b..| 1.2DL-1WL+.5LL+1LLS+1... NA NA 8.856 .036 1.264 .005
IBC 16-4 (c) (a.. | 1.2DL+1WL+.5LL+1LLS+1... 20.794 .025 13.948 .056 4.366 .018
IBC 16-4 (c) (b..| 1.2DL-1WL+.5LL+1LLS+1... NA NA 8.952 .036 1.969 .008
IBC 16-5 (a) 1.2DL+1EL+.5LL+1LLS+1... 7.871 .009 3.157 .013 1.653 .007
IBC 16-5 (b) 1.2DL-1EL+.5LL+1LLS+1... 6.231 .007 2.46 .01 1.308 .005
IBC 16-6 (a) (a.. | .9DL+1WL+1.6HL 19.386 .023 13.652 .055 4.066 .016
IBC 16-6 (a) (b..| .9DL-1WL+1.6HL NA NA 18.344 .074 2.269 .009
IBC 16-6 (b) (a..| .9DL+1WL+.9HL 19.386 .023 13.652 .055 4.066 .016
IBC 16-6 (b) (b..| .9DL-1WL+.9HL NA NA 18.344 074 2.269 .009
IBC 16-7 (a) (a.. | .9DL+1WL+1.6HL 19.386 .023 13.652 .055 4.066 .016
IBC 16-7 (a) (b..| .9DL-1WL+1.6HL NA NA 18.344 .074 2.269 .009
IBC 16-7 (b) (a..| .9DL+1EL+.9HL 5.1 .006 2.463 .01 1.071 .004
IBC 16-7 (b) (b..| .9DL-1EL+.9HL 3.46 .004 1.989 .008 728 .003
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Company
Designer

Concrete Bearing Check (Vertical Loads Only)

. Arp Engineering, inc
: LDA
Job Number : 67018

Circle K Erwin, NC Spread Footing F2

May 8, 2026

Checked By:

Bearing Bc: 2468.4 k
Description Categories and Factors Bearing Bu (k) Bearing Bu/@Bc

IBC 16-1 1.4DL 8.12 .005
IBC 16-2 (a) 1.2DL+1.6LL+1.6LLS+1.6H.. 11.16 .007
IBC 16-2 (b) 1.2DL+1.6LL+1.6LLS+1.6H.. 11.06 .007
IBC 16-2 (c) 1.2DL+1.6LL+1.6LLS+1.6H.. 6.96 .004
IBC 16-3 (a) 1.2DL+1.6RLL+1.6HL+.5L.. 20.4 .013
IBC 16-3 (b) (a..| 1.2DL+1.6RLL+1.6HL+.5W.. 29.6 .018
IBC 16-3 (b) (b..| 1.2DL+1.6RLL+1.6HL-.5W.. 11.2 .007
IBC 16-3 (c) 1.2DL+1.6SL+1.6SLN+1.6H.. 20.08 .013
IBC 16-3 (d) (a..| 1.2DL+1.6SL+1.6SLN+1.6H.. 29.28 .018
IBC 16-3 (d) (b..| 1.2DL+1.6SL+1.6SLN+1.6H.. 10.88 .007
IBC 16-3 (e) 1.2DL+1.6RL+1.6HL+.5LL.. 6.96 .004
IBC 16-3 (f) (a.. | 1.2DL+1.6RL+1.6HL+.5WL 16.16 .01

IBC 16-3 (f) (b.. | 1.2DL+1.6RL+1.6HL-.5WL 0 0

IBC 16-4 (a) (a.. | 1.2DL+1WL+.5LL+1LLS+1... 29.56 .018
IBC 16-4 (a) (b..| 1.2DL-1WL+.5LL+1LLS+1... 0 0

IBC 16-4 (b) (a..| 1.2DL+1WL+.5LL+1LLS+1... 29.46 .018
IBC 16-4 (b) (b..| 1.2DL-1WL+.5LL+1LLS+1... 0 0

IBC 16-4 (c) (a..| 1.2DL+1WL+.5LL+1LLS+1... 25.36 .016
IBC 16-4 (¢) (b..| 1.2DL-1WL+.5LL+1LLS+1... 0 0

IBC 16-5 (a) 1.2DL+1EL+.5LL+1LLS+1... 9.6 .006
IBC 16-5 (b) 1.2DL-1EL+.5LL+1LLS+1... 7.6 .005
IBC 16-6 (a) (a.. | .9DL+1WL+1.6HL 23.62 .015
IBC 16-6 (a) (b..| .9DL-1WL+1.6HL 0 0

IBC 16-6 (b) (a..| .9DL+1WL+.9HL 23.62 .015
IBC 16-6 (b) (b..| .9DL-1WL+.9HL 0 0

IBC 16-7 (a) (a.. | .9DL+1WL+1.6HL 23.62 .015
IBC 16-7 (a) (b..| .9DL-1WL+1.6HL 0 0

IBC 16-7 (b) (a..| .9DL+1EL+.9HL 6.22 .004
IBC 16-7 (b) (b..| .9DL-1EL+.9HL 4.22 .003
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Company : Arp Engineering, inc May 8, 2026
Designer . LDA
Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:

Overturning Check (Service)
Description Categories and Factors ~ Mo-xx (k-fty Ms-xx (k-ft) Mo-zz (k-ft) Ms-zz (k-ft)y OSF-xx OSF-zz

ASCE 1 1DL 8 231177 0 231177 288.971 | NA
ASCE 2 ADL+1HL+1LL+1LLS 8 231177 0 231177 288.971 | NA
ASCE 3 (a) 1DL+1HL+1RLL 8 271.077 0 271.077 338.846 | NA
ASCE 3 (b) 1DL+1HL+1SL 5.8 270.127 0 270.127 |46.574 NA
ASCE 3 (c) 1DL+1HL+1RL .8 231.177 0 231177 288.971 | NA
ASCE 4 (a) 1DL+1HL+.75LL+... .8 261.102 0 261.102 B26.377 | NA
ASCE 4 (b) 1DL+1HL+.75LL+... 4.55 260.389 0 260.389 |57.228 NA
ASCE 4 (c) 1DL+1HL+.75LL+... .8 231177 0 231177 288.971 | NA
ASCE 5 (a) (a) | 1DL+1HL+.6WL 72.8 292.317 0 283.617 | 4.015 NA
ASCE 5 (a) (b) | 1DL+1HL-.6WL 124.44 240.677 52.44 231177 [1.934 |4.408
ASCE 5 (b) (a) | 1DL+1HL+.7EL 12.7 236.077 0 234.502 [18.589 NA
ASCE 5 (b) (b) | 1DL+1HL-.7EL 15.225 233.552 3.325 231177 [15.34 |69.527
ASCE 6 (a) (a) | 1DL+1HL+.45WL+... 54.8 306.957 0 300.432 | 5.601 NA
ASCE 6 (a) (b) | 1DL+1HL-.45WL+... 93.33 268.427 39.33 261102 |2.876 |6.639
ASCE 6 (b) (a) | 1DL+1HL+.525EL+.. 9.725 264.777 0 263.595 [27.226 NA
ASCE 6 (b) (b) | 1DL+1HL-.525EL+.. 11.419 263.083 2.494 261.102 | 23.04 1104.702
ASCE6 (c) (a) | 1DL+1HL+.45WL+... 58.55 306.244 0 299.719 5.23 NA
ASCE 6 (c) (b) | 1DL+1HL-.45WL+... 93.33 271.464 39.33 260.389 [2.909 |6.621
ASCE 6 (d) (a) | 1DL+1HL+.525EL+.. 13.475 264.064 0 262.883 [19.597 NA
ASCE 6 (d) (b) | 1DL+1HL-525EL+.. 11.419 266.12 2.494 260.389 [23.306 104.417
ASCE 6 (e) (a) | 1DL+1HL+.45WL+... 54.8 277.032 0 270.507 | 5.055 NA
ASCE 6 (e) (b) | 1DL+1HL-.45WL+... 93.33 238.502 39.33 231177 | 2.555 |5.878
ASCE 6 (f) (a) 1DL+1HL+.525EL+.. 9.725 234.852 0 233.67 |24.149 NA
ASCE 6 (f) (b) 1DL+1HL-.525EL+.. 11.419 233.158 2.494 231177 [20.419 |92.702
ASCE 7 (a) (a) | .6DL+1HL+.6WL 72.48 199.846 0 191.146 | 2.757 NA
ASCE 7 (a) (b) | .6DL+1HL-.6WL 124.44 147.886 52.44 138.706 |1.188 |2.645
ASCE 7 (b) (a) | .6DL+.6HL+.6WL 72.48 199.846 0 191.146 | 2.757 NA
ASCE 7 (b) (b) | .6DL+.6HL-.6WL 124.44 147.886 52.44 138.706 |1.188 |2.645
ASCE 8 (a) (a) | .6DL+1HL+.7EL 12.38 143.606 0 142.031 11.6 NA
ASCE 8 (a) (b) | .6DL+1HL-.7EL 15.225 140.761 3.325 138.706 | 9.245 |41.716
ASCE 8 (b) (a) | .6DL+.6HL+.7EL 12.38 143.606 0 142.031 11.6 NA
ASCE 8 (b) (b) | .6DL+.6HL-.7EL 15.225 140.761 3.325 138.706 [ 9.245 |41.716

Mo-xx: Governing Overturning Moment about AD or BC
Ms-xx: Governing Stablizing Moment about AD or BC
OSF-xx: Ratio of Ms-xx to Mo-xx
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Company : Arp Engineering, inc May 8, 2026
Designer  : LDA
Job Number : 67018 Circle K Erwin, NC Spread Footing F2 Checked By:

Sliding Check (Service)

Description Categories and Factors Va-xx (k) Vr-xx (k) Va-zz (k) Vr-zz (K) SR-xx SR-zz

ASCE 1 ~ [ 1DL 0 16.916 0 16.916 | NA NA
ASCE 2 ADL+1HL+1LL+1LLS 0 16.916 0 16.916 | NA NA
ASCE 3 (a) 1DL+1HL+1RLL 0 19.856 0 19.856 | NA NA
ASCE 3 (b) 1DL+1HL+1SL 0 19.786 0 19.786 | NA NA
ASCE 3 (c) 1DL+1HL+1RL 0 16.916 0 16.916 | NA NA
ASCE 4 (a) 1DL+1HL+.75LL+... 0 19.121 0 19.121 NA NA
ASCE 4 (b) 1DL+1HL+.75LL+... 0 19.069 0 19.069 | NA NA
ASCE 4 (c) ADL+1HL+.75LL+... 0 16.916 0 16.916 | NA NA
ASCE5 (a) (a) | 1DL+1HL+.6WL 0 20.78 3.48 20.78 NA | 5.971
ASCE 5 (a) (b) | 1DL+1HL-.6WL 0 13.052 3.48 13.052 | NA _ |3.751
ASCE 5 (b) (a) | 1DL+1HL+.7EL 0 17.161 63 17.161 NA | 27.24
ASCE 5 (b) (b) | 1DL+1HL-.7EL 0 16.671 63 16.671 NA  [26.463
ASCE 6 (a) (a) | 1DL+1HL+.45WL+... 0 22.019 2.61 22.019 | NA |8.437
ASCE 6 (a) (b) | 1DL+1HL-.45WL+... 0 16.223 2.61 16.223 | NA | 6.216
ASCE 6 (b) (a) | 1DL+1HL+.525EL+.. 0 19.305 473 19.305 | NA _ |40.858
ASCE 6 (b) (b) | 1DL+1HL-.525EL+.. 0 18.938 473 18.938 | NA | 40.08
ASCE 6 (c) (a) | 1DL+1HL+.45WL+... 0 21.967 2.61 21.967 | NA |8.416
ASCE 6 (c) (b) | 1DL+1HL-45WL+... 0 16.171 2.61 16.171 NA |6.196
ASCE 6 (d) (@) | 1DL+1HL+.525EL+.. 0 19.253 A73 19.253 | NA  |40.746
ASCE 6 (d) (b) | 1DL+1HL-.525EL+.. 0 18.885 473 18.885 | NA _ [39.969
ASCE 6 () (a) | 1DL+1HL+.45WL+... 0 19.814 2.61 19.814 | NA | 7.592
ASCE 6 (e) (b) | 1DL+1HL-45WL+... 0 14.018 2.61 14.018 | NA | 5.371
ASCEG6 (f) (a) | 1DL+1HL+.525EL+.. 0 17.1 473 17.1 NA  [36.191
ASCE 6 (f) (b) | 1DL+1HL-.525EL+.. 0 16.733 473 16.733 | NA  [35.413
ASCE 7 (a) (a) | .6DL+1HL+.6WL 0 14.014 3.48 14.014 | NA [ 4.027
ASCE 7 (a) (b) | .6DL+1HL-.6WL 0 6.286 3.48 6.286 NA  [1.806
ASCE 7 (b) (a) | .6DL+.6HL+.6WL 0 14.014 3.48 14.014 | NA [ 4.027
ASCE 7 (b) (b) | .6DL+.6HL-.6WL 0 6.286 3.48 6.286 NA | 1.806
ASCE 8 (a) (a) | .6DL+1HL+.7EL 0 10.395 63 10.395 | NA | 16.5
ASCE 8 (a) (b) | .6DL+1HL-.7EL 0 9.905 63 9.905 NA  [15.722
ASCE 8 (b) (a) | .6DL+.6HL+.7EL 0 10.395 63 10.395 | NA | 16.5
ASCE 8 (b) (b) | .6DL+.6HL-.7EL 0 9.905 63 9.905 NA  [15.722

Va-xx: Applied Lateral Force to Cause Sliding Along xx Axis
Vr-xx: Resisting Lateral Force Against Sliding Along xx Axis
SR-xx: Ratio of Vr-xx to Va-xx
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