
 
 
The following is a formal response to the Plan Review Comments completed by Alexa Nielsen (Code) and Joe Bingham 
(Structural), checked by George Williams. 
Oct. 31, 2016. (Received Nov. 01, 2016) 
 

 
 
CODE REVIEW COMMENTS:  

 
This building has been requested to be completed under a Phased Permit, as indicated by Weber 
County. A detailed scope of work outlining exactly what portion of work is being proposed such as site 
work, underground work (electrical, mechanical, plumbing), footings, foundation walls, P.T. slab, etc.) 
needs to be provided.  

 
Please see accompanying letter from Summit Powder Mountain. 

 
A. Because a phased approval is being sought for this project, the owner must submit a letter to the 

building official stating that they understand that they will be proceeding at their own risk in accordance 
with IBC 107.3.3. Please include a detailed scope of work outlining exactly what portions of the work 
will be included in this permit, such as site work, utilities, underground plumbing, etc.  

 
Please see accompanying letter from Summit Powder Mountain. 

 
A1. Sheet 1.02: Please address the following:  

A. Please clearly identify the Building or Buildings to be built under this permit, as this sheet does not 
make it clear. Identify with bold line work, hatching or leader arrows the specific building 
associated with this permit. Otherwise it is assumed this permit is for a single building (Bldg. 3) as 
indicated in the permit application.  

 
This permit is for a single building (Bldg. 3). Please see supplemental civil drawings 
specific to Buildings 3 and 4.  

 
B. Please provide information on the Parking Facilities provided to this project. Please clarify the 

location of such parking, the number of parking stalls provided, and the number of accessible and 
van accessible parking stalls in compliance with IBC Section 1106.1 and 1106.5. This is applicable 
if common buildings and or spaces are provided.  

 
Common buildings and or spaces are not provided.     

 
I If more than one parking facility is provided on the site, which is what appears to be the case, 

the number of parking stalls required to be provided to be accessible shall be calculated 
separately for each parking facility.  

 

Please see response to Comment C for more information. Complete information 
relating to parking facilities will be provided as part of the documentation for Building 
Permit.  
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C. Please provide the following Details and Information concerning the accessible parking provided:  
 

Building 3 is an individually owned single dwelling unit residential project classified 
under the 2015 IBC as R3 Occupancy.  As per 1107.6.3 and 1106.5 accessible parking 
is not required.     

 
I. Please identify the number and location of accessible parking stalls.  

Not applicable.  See above.    
  

II. Please identify the location of the van accessible parking. Per IBC 1106.5 at least one (1) van 
accessible stall shall be provided for every 6 or fraction of 6 parking stalls.  

Not applicable.  See above.    
 

III. Please ensure that all accessible parking is dispersed to be near all accessible entrances, in 
compliance with IBC 1106.6.  

Not applicable.  See above.    
 

IV. Please indicate the width of the accessible and van accessible parking stalls per Section 
502.2 of ICC A117.1-09. Car parking spaces shall be 8 feet minimum in width and van parking 
shall be a minimum of 11 feet. (Van parking is also permitted to be 8 feet wide where 
adjoining an 8 foot wide access aisle.)  

Not applicable.  See above.    
 

V. Section 502.4 of ICC A117.1 requires that an access aisle be provided adjacent to all 
accessible parking stalls. (Two parking stalls shall be permitted to share the same access 
aisle.) Please address the following:  

 
a. The access aisle shall not overlap the vehicular way and shall be located on an 

accessible route.  

Not applicable.  See above.    
 

b. The minimum width of the access aisle is 5 feet.  

Not applicable.  See above.    
 

c. The access aisle is required to be marked to discourage parking in them  
 

Not applicable.  See above.    
 

VI. Provide signage as required by IBC 1111.1 and Section 502.7 of ICC A117.1-09 for the 
accessible parking. Signs shall be located a minimum of 60 inches above the surface of the 
parking. 
  

Not applicable.  See above.    
 

A In addition to the International Symbol of Accessibility, stalls for vans shall be marked 
“Van Accessible”.  

 

Not applicable.  See above.    
 

 
A2. Sheet A100: Please address the following:  

 
A. Please provide complete construction details and information for the boardwalks provided, as not 

information on the construction of such boardwalks has been provided.  

 
We will comply and complete information relating to boardwalks will be provided as part 
of the documentation for Building Permit.  
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I. Please provide complete details on what appears to be stairs within the boardwalk, in 
compliance with Section 1011.  

 
a. Please provide information on the stair treads and risers.  

See above. 

b. Handrails provided.  

See above. 

c. Stairway landings.  
 

See above. 
 

 
II. Please provide complete information and details on any ramps provided, in compliance with 

Section 1012. 
  

We will comply and complete information relating ramps will be provided as part of 
the documentation for Building Permit.  

 
a. Ramp slope and cross slope.  

See above. 

b. Vertical Rise  

See above. 

c. Landings for the ramps  

See above. 

d. Length of the ramp.  

See above. 

e. Any changes in direction.  
 

See above. 

 
A3. Sheet A101: Please address the following:  

 
General Note: Building 3 is designated as individually owned single dwelling 
units classified under the 2015 IBC as R3 Occupancy. See Sheet A101 - 
Issued for FDN Permit Revision 2, 2016.11.16 has been revised. 

 
A. Chapter 5 – Building Heights and Areas:  
Please revise the Allowable Area Calculations, as it appears that the 2012 IBC was used for the 
calculations. Please revise to reflect the 2015 IBC Standard.  
 

I. Please clarify the construction type, as it is shown as I-A and V-A, but was indicated 
to be V-B. Please address.  
 

Revised. See Sheet A101 - Issued for FDN Permit Revision 2, 2016.11.16. 
 
 

 
II. Please note, per Table 506.2 of the 2015 IBC, the allowable area for an R-3 

Occupancy with V-B construction is unlimited. 
  
a. Please clarify where the value of 7,000 sf was found.  

 

Revised. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 
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III. Please note that per Table 504.3 of the 2015 IBC, the allowable height of an R-3, 

Non-sprinklered building is 50 feet.  
 
a. Please clarify where the value of 55 feet was found.  

Revised. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 

b. Please note that the allowable height of a building with an NFPA-13R system is 
60 feet.  
 

Revised. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 

 
IV. Please clarify the S-2 Occupancy, as it is listed that the building(s) are single 

occupancy buildings.  
 

Removed. See Sheet A101 - Issued for FDN Permit Revision 2, 2016.11.16. 
 

V. Please clarify the listing for the R-1 Occupancy, as both R-2 and R-3 are indicated 
above in other sections. 
 

Cabin 3 is designated as R-3 Occupancy. See Sheet A101 - Issued for FDN 
Permit Revision 2, 2016.11.16.  

 
VI. Please note that per Table 506.2 of the 2015 IBC, the allowable are of a V-B, R-2 
Occupancy with an NFPA-13R sprinkler system is 7,000 sf.  

 
a. Please revise the area calculations to reflect the correct Construction Type, per 

Chapter 6 of the 2015 IBC.  

Revised. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 
 

b. Please revise the allowable area calculations to reflect the correct Use Group, in 
compliance with Chapter 3 of the 2015 IBC.  
 

Revised. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 

 
c. Please note, per 2015 IBC Section 506, there is no sprinkler increase with an 
NFPA-13R system. Please remove this increase from the calculations.  

i. If the sprinkler increase is desired, an NFPA-13 system must be provided 
for the building.  

 

Removed. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 
 

 
VII. Please graphically indicate the areas used for frontage, incompliance with IBC Section 
506.3.  

 
a. It appears that a frontage increase is not needed. Please remove this 

calculation from the allowable building calculations.  
 

Removed. See Sheet A101 - Issued for FDN Permit Revision 2, 
2016.11.16. 
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VIII. Chapter 7 – Fire-Resistance Rated Construction:  
 
a. Please revise the 718 Concealed Spaces notes, as an NFPA-13R system 

appears to be provided to the building.  
 

i. Draftstopping, in compliance with Section 718.3.2, will be required 
in floors, as the exception does not comply.  

Building 3 is an individually owned single dwelling unit 
residential project classified under the 2015 IBC as R3 
Occupancy.  As per 718.3.2 draftstopping in floors is not 
required. This article removed from Sheet A101. 

ii. Draftstopping, in compliance with Section 718.4, will be required in 
the attic, as the exception does not comply.  
 

Revised. See Sheet A101 - Issued for FDN Permit Revision 
2, 2016.11.16. 
 

 
MECHANICAL REVIEW COMMENTS:  
 

M1. Not a part of this phase.  
 

Correct. 
 
PLUMBING REVIEW COMMENTS:  
 

P1. Not a part of this phase.  

 
Correct. 

 
ELECTRICAL REVIEW COMMENTS:  
 

E1. Please clarify whether this review includes site utilities. Some electrical drawings have been provided; 
however, they don’t appear to be related to the individual buildings. Is the intent of this review to 
include an electrical review of what has been provided?  

 

 Please see supplemental civil drawings specific to Buildings 3 and 4 for site utilities. 
 
ENERGY REVIEW COMMENTS: 
  

N1. Not a part of this phase.  
 

 Correct. 
 
STRUCTURAL COMMENTS:  
 
General:  
 

S1. Because a footing/foundation only permit is sought at this time only those items associated with the 
foundation have been reviewed. Once the design and drawings are complete the project will need to be 
submitted for a complete review of the entire structural system. 

 
We understand that only the information pertaining to the foundations has been reviewed at 
this time. We will submit a complete structural drawing and calculation package for review 
with the superstructure permit submission. 

  
S2. Because a phased approval is being sought for this project, the owner must submit a letter to the 
building official stating that they understand that they will be proceeding at their own risk in accordance 
with IBC 107.3.3.  

Please refer to the Owner’s letter referenced in Comment A. 
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S3. A soils report was not provided for this project. Because the project is located within Seismic Design 
Category ‘D’, a soils report must be provided complying with the requirements of IBC 1803.6. Prior to 
submitting the report, please ensure that all construction documents accurately represent the requirements 
of the soils report so as to avoid any future delays in obtaining a building permit.  
 

Please refer to the soils report by Intermountain GeoEnvironmental Services, Inc., dated 
August 3rd, 2016. 

 
Structural Drawings:  
 

S4. The plans must provide a “Statement of Special Inspections” per IBC 1704.2.3 and as defined in IBC 
1704.3. Not only should this list all special inspection and structural testing items that are required by the 
IBC, but detail the extent and frequency of the inspections/tests. Please address. 
 

Statement of Special Inspections has been added on drawing S-002. 

 

S5. Sheet S-100: Please address the following:  
 

A. The foundation wall along Grid B has not been specified. Please clarify.  

 
Please refer to the revised foundation plan on S-100. 

 
B. Footing FTG1 does not meet the minimum reinforcement requirements of Section 24.4.3 of ACI 318-

14).  
  

Please refer to the revised FTG1 on S-100. 

 
S6. Sheet S-400: Please address the following:  

 
A. Please review the lateral tie requirements for the pier shown in detail 1. Vertical bars should be 

tied in such a fashion as to ensure the maximum distance between laterally tied bars is less than 
or equal to 6-inches (see ACI 318-14 Section 25.7.2.3).  

Please refer to the revised pier reinforcing detail 1/S-400. 

B. Please confirm the footing reinforcing shown in Detail 4. The bars depicted in the detail do not 
appear to match what is specified in the foundation schedule.  

 

Please refer to the revised detail 4/S-400 and the revised description of FTG2 on S-100. 

 
Structural Calculations:  

 
S7. Structural calculations were not provided. Please provide calculations showing the designs of all foundation 
elements and anchorage of the superstructure to the foundation. Complete gravity and lateral load paths must 
be shown. Additional comments may be made upon review. 
 

 Please refer to the Structural Calculation Package for the 1500SF Unit (Revision 1).   
   

S8. The roof snow load is listed as 192 psf. Please confirm that a percentage of the snow was considered in the 
seismic weight of the structure as required by Section 1605.3.1 and 1605.3.2 of the Utah Amended Code.  

The seismic weight of the structure has been calculated using 29.6 per cent of the snow 
load, in accordance with the Utah Amended IBC. The Calculation Package and drawings 
have been updated accordingly. 

 
 

END OF RESPONSE 
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KEY NOTES: 1.	EXISTING ELECTRICAL POWER SERVICE, GENERATOR AND EXISTING ELECTRICAL POWER SERVICE, GENERATOR AND EQUIPMENT AT LIFT STATION GR2. 2.	EXISTING AUTOMATIC TRANSFER SWITCH AT LIFT STATION GR2.  EXISTING AUTOMATIC TRANSFER SWITCH AT LIFT STATION GR2.  PROVIDE AND INSTALL SPLICE KIT TO CONNECT GENERATOR POWER TO THE BOOSTER PUMP STATION.  PROVIDE AND INSTALL SPLICE KIT TO CONNECT THE GENERATOR START/STOP SIGNAL GENERATOR START/STOP SIGNAL FROM THE AUTOMATIC TRANSFER SWITCH AT THE BOOSTER PUMP IN PARALLEL WITH EXISTING START/STOP SIGNAL. 3.	PROVIDE AND INSTALL CIRCUIT BREAKER ON RACK WITH EXISTING PROVIDE AND INSTALL CIRCUIT BREAKER ON RACK WITH EXISTING ELECTRICAL EQUIPMENT AT LIFT STATION GR2.  CIRCUIT BREAKER SHALL BE LOCKABLE IN THE OFF POSITION, 4.	PROVIDE AND INSTALL CONDUIT, CONDUCTORS AND PULL BOXES. PROVIDE AND INSTALL CONDUIT, CONDUCTORS AND PULL BOXES. PROVIDE AND INSTALL ADDITIONAL PULL BOXES IF NEEDED.  REFER TO DRAWING REFERENCED IN GENERAL NOTE #1 FOR LOCATIONS.  CONDUCTORS HAVE BEEN SIZED TO PREVENT EXCESSIVE VOLTAGE DROP. 5.	ROCKY MOUNTAIN POWER PRIMARY POWER FEED AND ROCKY MOUNTAIN POWER PRIMARY POWER FEED AND TRANSFORMER.   6.	DEVELOPER TO PROVIDE AND INSTALL CONDUIT.  CONDUCTORS DEVELOPER TO PROVIDE AND INSTALL CONDUIT.  CONDUCTORS SHALL BE INSTALLED BY ROCKY MOUNTAIN POWER. 7.	GROUP METERING PROVIDE AND INSTALL MAIN CIRCUIT BREAKER.  GROUP METERING PROVIDE AND INSTALL MAIN CIRCUIT BREAKER.  POWER METER SHALL BE INSTALLED BY ROCKY MOUNTAIN POWER. 8.	PROVIDE AND INSTALL LOCKABLE DISCONNECT SWITCHES. PROVIDE AND INSTALL LOCKABLE DISCONNECT SWITCHES. 9.	PROVIDE AND INSTALL SINGLE PHASE TRANSFORMER WITH COPPER PROVIDE AND INSTALL SINGLE PHASE TRANSFORMER WITH COPPER WINDINGS AND MOUNTING SHELF, WITH BOTTOM OF TRANSFORMER APPROXIMATELY 3.5' ABOVE FINISHED GRADE.  PROVIDE TRANSFORMER WITH WEATHER SHIELDS AND RODENT SCREENS.  REFER TO SPECIFICATION. 10.	PROVIDE AND INSTALL CIRCUIT BREAKER AS SHOWN. PROVIDE AND INSTALL CIRCUIT BREAKER AS SHOWN. 11.	PROVIDE AND INSTALL AUTOMATIC TRANSFER SWITCH WITH PROVIDE AND INSTALL AUTOMATIC TRANSFER SWITCH WITH LOCKABLE ENCLOSURE AND VANDAL PROOF COVERS TO PROTECT CONTROLS.  REFER TO SPECIFICATION.  L1, L2, AND THE NEUTRAL WILL ALL BE SWITCHED. 12.	PROVIDE AND INSTALL CONDUITS AND CONDUCTORS TO PROVIDE AND INSTALL CONDUITS AND CONDUCTORS TO ELECTRICAL EQUIPMENT MOUNTED ABOVE GROUND AND IN VAULT.  PROVIDE AND INSTALL TWO SPARE CONDUITS FROM PANEL TO VAULT, CAPPED WITH PULL STRINGS AS SHOWN. 13.	PROVIDE AND INSTALL PANEL WITH LOCKABLE ENCLOSURE, AND PROVIDE AND INSTALL PANEL WITH LOCKABLE ENCLOSURE, AND COPPER BUS.  REFER TO SPECIFICATION. 14.	GFCI, 20 AMP, OUTLETS IN TWO GANG WEATHERPROOF BOX WITH GFCI, 20 AMP, OUTLETS IN TWO GANG WEATHERPROOF BOX WITH HUBBLE EXTRA-DUTY METALLIC WHILE-IN-USE COVER, P/N WP262E, OR EQUAL. 15.	PROVIDE AND INSTALL LOCKABLE DISCONNECT IN VAULT CLOSE TO PROVIDE AND INSTALL LOCKABLE DISCONNECT IN VAULT CLOSE TO ELECTRIC UNIT HEATER. 16.	PROVIDE AND INSTALL SINGLE PHASE, 120/240 VOLT, SURGE PROVIDE AND INSTALL SINGLE PHASE, 120/240 VOLT, SURGE PROTECTIVE DEVICE.  RATED 160 KA PER PHASE AND 80 KA PER MODE. 17.	CHROMALOX SINGLE PHASE, 240 VOLT, 2.6 KW, 11.4 AMPS, P/N CHROMALOX SINGLE PHASE, 240 VOLT, 2.6 KW, 11.4 AMPS, P/N LUH-02-21-34, WITH INTEGRAL THERMOSTAT AND WALL MOUNTING BRACKET FOR WALL IN VAULT.
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1500 sf
Unit Type

INTERIOR WALL TYPE DESCRIPTIONTYPE INTERIOR WALL TYPE DESCRIPTIONTYPE

+ 1/2" GWB, PTD (TBD)
+ 2x6 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)

P1

6 1
/2"

+ 1/2" GWB, PTD (TBD)
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" GWB, PTD (TBD)

6 1
/2"

P2

+ tile as per spec
+ 5/8" tile backer board
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" GWB, PTD (TBD)

7 1
/8"

P4

+ tile as per spec
+ 5/8" tile backer board
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 5/8" tile backer board
+ tile as per spec

7 3
/4"

P5

+ 1x4 vertical shiplap wood
   cladding - 1/4"x1/4" kerf cut at
   centerline of board
+ 1x2 horizontal wood strapping
   as required
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" GWB, PTD (TBD)

7 1
/2"

P3

+ 1x4 vertical shiplap wood
cladding
   - 1/4"x1/4" kerf cut at centerline
of board
+ 1x2 horizontal wood strapping
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 5/8" tile backer board
+ tile as per spec

8 1
/4"

P9

+ 1/2" GWB, PTD (TBD)
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" GWB, PTD (TBD)8 1

/4"

P11

+ 1/2" GWB, PTD (TBD)
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 1/2" GWB, PTD (TBD)

8 1
/4"

P15

+ 1x4 horizontal shiplap wood
   cladding
+ blocking
+ 2x8 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)

P21

10
"

+ 1/2" GWB, PTD (TBD)
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 2x6 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)

1'-
1 3

/4"

P22

+ 1x4 horizontal shiplap wood
   cladding
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 2x6 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)

1'-
2"

P25

+ tile as per spec
+ 5/8" tile backer board
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 2x6 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)1'-

2 3
/8"

P23

+ tile as per spec
+ 5/8" tile backer board
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 5/8" tile backer board
+ tile as per spec

9 1
/2"

P19

+ 1x4 horizontal spf shiplap
   cladding
+ 2x8 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)

9 1
/8"

P17
+ 1/2" GWB, PTD (TBD)
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 1/2" GWB, PTD (TBD)
+ 5/8" tile backer board
+ tile as per spec

8 7
/8"

+ 1/2" GWB, PTD (TBD)
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" MRGWB, PTD (TBD)

6 1
/2"

P6

+ tile as per spec
+ 5/8" tile backer board
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" MRGWB, PTD (TBD)

7 1
/8"

P7

+ 1x4 vertical shiplap wood
   cladding - 1/4"x1/4" kerf cut at
   centerline of board
+ 1x2 horizontal wood strapping
   as required
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 2 3/4" blocking
+ 1/2" GWB, PTD (TBD)

10
 1/

4"

P20

+ 1x4 vertical shiplap wood
   cladding - 1/4"x1/4" kerf cut
at centerline of board
+ 1x2 horizontal wood
strapping as required
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" GWB, PTD (TBD)

9 1
/4"

P13

+ 1x4 vertical shiplap wood
cladding - 1/4"x1/4" kerf cut at
centerline of board
+ 2x4 sideway studs @ 16" o.c.
horizontally blocked to support
vertical wood cladding
+ 5"  cavity for sliding doors
+ 2x4 sideway studs @ 16" o.c.
+ 1/2" GWB, PTD

9 1
/4"

P14

+ 1/2" GWB, PTD (TBD)
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 2x6 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)1'-

1 3
/4"

P24

+ 1x4 horizontal shiplap wood
   cladding
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 1/2" GWB, PTD (TBD)

8 1
/2"

P16

+ 1x4 horizontal shiplap wood
   cladding
+ 2x6 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ 1/2" GWB, PTD (TBD)

P8

INTERIOR WALL TYPE DESCRIPTIONTYPE

6 3
/4"

System Components:

+ 1x4 vertical shiplap wood cladding - 1/4"x3/8"
kerf cut at centreline of board
+ vapor permeable weather barrier
+ 1 1/2" XPS rigid insulation (R7.5)
+ 5/8" type X gypsum sheathing
+ 1/2" plywood sheathing as per structural
+ 2x6 wood studs as per structural
+ 3" 2lb. sprayfoam insulation (R18) (vapor
retarder)
+ 5/8" type X gypsum wallboard (5/8" type X
gypsum tile backer board in wet areas)
+ refer to wall finish schedule for interior finish

System Components

+ 1x4 vertical shiplap wood cladding - 1/4"x3/8"
kerf cut at centreline of board
+ vapor permeable weather barrier
+ 1 1/2" XPS rigid insulation (R7.5)
+ 5/8" type X gypsum sheathing
+ 1/2" plywood sheathing as per structural
+ 2x6 wood studs @ 16" o.c.
+ 5/8" type X gypsum sheathing
+ vapor retarder weather barrier
+ 1x4 vertical shiplap wood cladding - 1/4"x3/8"
kerf cut at centreline of board

System Components

+ 3/4" x 1-1/2" vertical spf boards w/ 1/2"
gaps (stain to be determined by architect)
+ 2x4 horizontal strapping @ 16" o/c
+ 2x8 studs @ +/- 16" o/c

P12

+ 1/2" GWB, PTD (TBD)
+ 2x8 studs @ 16" o.c.
+ 1/2" GWB, PTD (TBD)

8 1
/4"

P10

P18
+ 1x4 horizontal shiplap wood
   cladding
+ 2x8 studs @ 16" o.c.
+ 5 1/2" acoustic batt in cavity
+ steel bracing as per structural
+ 1/2" GWB, PTD (TBD)
+ 5/8" tile backer board
+ tile as per spec

9 1
/8"

10
 1/

8"
10

 1/
4"

10
 1/

4"
9 1

/2"

EXTERIOR WALL TYPE DESCRIPTION

Exterior Wall Assembly 1A  - UL DESIGN #305
(1 HR Fire Resistance Rating)

Exterior Wall Assembly 2  - UL DESIGN #305
(1 HR Fire Resistance Rating)

Exterior Wall Assembly 3

System Components:

Exterior Wall Assembly 1B
+ 1x4 vertical shiplap wood cladding - 1/4"x3/8"
kerf cut at centreline of board
+ vapor permeable weather barrier
+ 1 1/2" XPS rigid insulation
+ 5/8" type X gypsum sheathing
+ 1/2" plywood sheathing as per structural
+ 2x6 wood studs as per structural
+ 3" 2lb. sprayfoam insulation (R18) (vapour
retarder)
+ 1x4 wood strapping @ 16" o.c.
+ 5/8" type X gypsum wallboard (5/8" type X
gypsum tile backer board in wet areas)
+ refer to wall finish schedule for interior finish

Exterior Wall Assembly 1B  - UL DESIGN #305
(1 HR Fire Resistance Rating)

System Components:

+ 1x4 horizontal shiplap wood cladding
+ vapor permeable weather barrier
+ 1 1/2" XPS rigid insulation (R7.5)
+ 5/8" type X gypsum sheathing
+ 1/2" plywood sheathing as per structural
+ 2x6 wood studs as per structural
+ 3" 2lb. sprayfoam insulation (R18) (vapor
retarder)
+ 5/8" type X gypsum wallboard
+ 1x4 horizontal shiplap wood cladding

10
 1/

8"

Exterior Wall Assembly 1C  - UL DESIGN #305
(1 HR Fire Resistance Rating)

+ tile as per spec
+ 5/8" tile backer board
+ 2x6 studs on the flat
+ 5/8" tile backer board
+ tile as per spe

3 3
/4"P26

AD AREA DRAIN
ADJ ADJACENT
AFF ABOVE FINISHED FLOOR
ALUM ALUMINUM
ANOD ANODIZED
BSMT BASEMENT
BYOND BEYOND
BOT BOTTOM
B/W BETWEEN
CHNL CHANNEL
CJ CONTROL JOINT
CLG CEILING
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COF CENTERLINE OF WOOD FRAMING
COL COLUMN
CONC CONCRETE
CONT CONTINUOUS
CPT CARPET
CT CERAMIC TILE
DBL DOUBLE
DIA DIAMETER
DIMS DIMENSIONS
DN DOWN
DR DOOR
DWG DRAWING
EA EACH
EL ELEVATION
ELEC ELECTRICAL
ELEV ELEVATOR / ELEVATION
EQ EQUAL
FOF FACE OF WOOD FRAMING
FDN FOUNDATION
GA GAUGE
GALV GALVANIZED
GWB GYPSUM WALL BOARD
HC HOLLOW CORE
HI HIGH
HM HOLLOW METAL
HP HIGH POINT
HVAC HEATING, VENTILATING,

AND AIR CONDITIONING
ILO IN LIEU OF
INSUL INSULATED
INT INTERIOR
LO LOW
MAX MAXIMUM
MO MASONRY OPENING
MECH MECHANICAL
MEMBR MEMBRANE
MIN MINIMUM

MRGWB MOISTURE-RESISTANT
GYPSUM WALL BOARD

MTL METAL
NIC NOT IN CONTRACT
NOM NOMINAL
OC ON CENTER
OH OPPOSITE HAND
OZ OUNCE
PCC PRE-CAST CONCRETE
PLYD PLYWOOD
PT PRESSURE TREATED
PTD PAINTED
PVC POLYVINYL CHLORIDE
RCP REFLECTED CEILING PLAN
RD ROOF DRAIN
REQD REQUIRED
REV REVERSE
RM ROOM
SIM SIMILAR
SPEC SPECIFIED OR SPECIFICATION
SPK SPRINKLER
ST STL STAINLESS STEEL
STC SOUND TRANSMISSION COEFFICIENT
STL STEEL
STRUCT STRUCTURAL
TELE TELEPHONE
TLT TOILET
TO TOP OF
TOC TOP OF CONCRETE
TOS TOP OF STEEL
TP TOILET PAPER DISPENSER
T/D TELEPHONE/DATA
TYP TYPICAL
UON UNLESS OTHERWISE NOTED
U/S UNDERSIDE
VIF VERIFY IN FIELD
VP VISION PANEL
TYP TYPICAL
VIF VERIFY IN FIELD
W/ WITH
WD WOOD

MacKay-Lyons
Sweetapple

Architects
Limited

2188 Gottingen St.
Halifax,  Nova Scotia

Canada   B3K 3B4

ph: (902) 429.1867
fax: (902) 429.6276

NOTES:

COPYRIGHT RELATED TO THE USE OF THIS
DRAWING:
The use of this drawing shall be governed by standard
copyright law as generally accepted in architectural
practice.

ARCHITECT'S REQUIREMENTS AND APPROVALS:
It is the Builder's responsibility to notify  MacKay-Lyons
Sweetapple Architects Ltd. and to seek prior written
approval for materials and workmanship which deviates
from instructions provided by the Architect.

ENGINEER'S REQUIREMENTS AND APPROVALS:
It is the Builder's responsibility to notify MacKay-Lyons
Sweetapple Architects Ltd. and to seek prior written
approval for materials and workmanship which deviates
from instructions provided by the Engineer.

AUTHORITIES' REQUIREMENTS AND APPROVALS:
All materials and workmanship must comply with the
requirements of all authorities having jurisdication over
the work. It is the Builder's responsibility to gain
necessary approval from all relevant Authorities.

DIMENSIONS:
All dimensions must be verified on site. Do not scale off
drawings. Plans take precedent over elevations. In the
absence of dimensions, or if discrepancies exist,
consult Architect. All minimum dimensions are to
comply with the National Building Code of Canada.
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 Cabin Unit Type Finished Floor Elevations (FFE) Legend

(note: FFE to upper floor level)

 1000 SF Unit Type  1500 SF Unit Type  1500+ SF Unit Type  2500 SF Unit Type

 #13 (FFE: 8787)  #2 (FFE: 8778)  #6 (FFE: 8791)  #4 (FFE: 8764)

 #16 (FFE: 8754)  #3 (FFE: 8748)  #9 (FFE: 8779)  #5 (FFE: 8824)

 #19 (FFE: 8821)  #7 (FFE: 8808)  #10 (FFE: 8767)  #8 (FFE: 8794)

 #26 (FFE: 8700)  #11 (FFE: 8725)  #12 (FFE: 8815)  #22 (FFE: 8743)

 #27 (FFE: 8717)  #14 (FFE: 8798)  #17 (FFE: 8802)  #23 (FFE: 8726)

 #15 (FFE: 8778)  #20 (FFE: 8745)  #24 (FFE: 8709)

 #18 (FFE: 8834)

 #21 (FFE:8736)

 #25 (FFE: 8735)

##

unit number

building extent

indication of foundation
below - dimensions to
center of pier foundations

entry ramp/stair

Typical Cabin Diagram

note: grey toned hatch indicates cabin type
included in this drawing set.

General Notes:

+ See Civil Engineering drawings for
information relating but not limited to:
   - site location.
   - site boundaries.
   - rights-of-way, easements.
   - geodetic elevations, site grading, earthwork.
   - all underground and aboveground services
   including fire hydrants, maintenance access
   covers, transformers, air condensers.
   - paved areas such as driveways, curbs,
   curb cutouts.
+ See Electrical Engineering drawings for site
lighting.
+ See specifications for reference to
Geotechnical Report.
+ New landscaping to be developed by
Landscape Architect.

Siteplan Notes:

line of separation between
buildings - see 1/A002
for Fire Separation
Distance Requirements
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REVISION 1
COLUMNS HAVE BEEN RELEASED FOR BENDING IN BOTH DIRECTIONS @ TOP OF PIERS,
RESULTING IN MORE ECONOMICAL ANCHORAGE. 
WEIGHT OF FOOTINGS AND SOIL HAVE BEEN ADDED TO THE ANALYSIS MODEL (AS POINT LOADS
AT SUPPORTS) TO RESIST OVERTURNING.
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SQUARE FOOTING SIZE – INDIVIDUAL COLUMN (AXIAL LOAD ONLY)

Tedds calculation version 1.0.02

Column details

; Column width, x; ac = 24.000 in

; Column width, y; bc = 24.000 in

Loading details

; Column axial dead load; Pdl = 19.220 kips

; Column axial live load; Pll = 55.950 kips

Total column load (unfactored); Pn = Pdl + Pll = 75.170 kips

Axial load acting downward - OK

Soil details

; The allowable increase in bearing pressure; qa = 2.600 ksf

; Depth of soil above top of footing; Ds = 6.000 ft

; Density of soil; ρs = 120 lb/ft3 

Footing details

; Thickness of footing; tftg = 12.000 in

; Concrete density; ρc = 150 lb/ft3

Increase in pressure due to weight of footing; qftg = (ρc  - ρs) × tftg = 0.030 ksf

Materials

; Yield strength of tension reinforcement; fy = 60 ksi 

; Concrete strength; f’c = 3.600 ksi 

Footing size

Available net increase in bearing pressure; qs = qa - qftg = 2.570 ksf

Footing size reqd; Lx = Ly = √(Pn / qs) = 5.408 ft

;;

Say footing size; 6.000 ft × 6.000  ft × 12.000 in
Footing area OK

SQUARE FOOTING USD DESIGN FORCES – INDIVIDUAL COLUMN (AXIAL LOAD ONLY)

Footing details

; Thickness of footing; tftg = 12.000 in

; Concrete cover; dc = 3.000 in

; Trial bar diameter; dbar = 0.625 in

Structural depth to reinforcement;

ALLOWABLE BEARING = 3.46 ksf
FOR SEISMIC AND WIND.
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db = tftg - dc - dbar/2 = 8.688 in

dbx = db

dby =  dbx - dbar = 8.063 in

Design forces

Column service loads

; Column axial dead load; Pdl = 19.220 kips

; Column axial live load; Pll = 55.950 kips

Total column load (unfactored)

Pn = Pdl + Pll = 75.170 kips

Total column load (factored)

Pu = 1.2 × Pdl + 1.6 × Pll = 112.584 kips

Axial load acting downward - OK

Actual soil pressure under base

;; Ultimate net design bearing pressure

qu = Pu/ Lx
2 + 1.2 × qftg = 3.163 ksf 

Assume the base is a cantilevered slab with uniform load qu ksf 

Ultimate moment at column face, x direction 

ACI 15.4.2a

; Column width, x; ac = 24.000 in

Mux = qu × Lx × (Lx/2 - ac/2)2/2 = 38.0 kip_ft 

Ultimate moment at column face, y direction

; Column width, y; bc = 24.000 in

Muy = qu × Lx × (Lx/2 - bc/2)2/2 = 38.0 kip_ft 

One-way (beam) shear

xd = max( (Lx/2 - ac/2 - db), 0 in ) = 15.313 in

Vux = qu × Lx × xd = 24.2 kips

yd = max( (Lx/2 - bc/2 - db + dbar), 0 in ) = 15.938 in

Vuy = qu × Lx × yd = 25.2 kips

Two-way shear at d/2 from column face

ACI 11.12.1.2

Area within ftg - OK

Perimeter at d/2

bo = 2 × (ac + bc + 2×db) = 130.750 in
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Vup = qu × (Lx
2 - (ac + db) × (bc + db)) = 90.408 kips 

Note - it is assumed that edge distances permit this to be a valid failure mechanism

Footing reinforcement - along X axis

; Depth to tension steel along X axis; dbx = 8.688 in

; Ultimate moment at column face; Mux = 37.960 kip_ft

Area of reinforcement required

;; β1 = if(f’c < 4 ksi, 0.85, max( .65, 0.85 - 0.05 × (f’c - 4 ksi)  / 1 ksi ) ) = 0.850

ωt = 0.319 × β1 = 0.271

Ru = ωt × (1 – 0.588 × ωt) = 0.228

; Rreqdx = Mux / ( f’c × dbx
2 ) / Ly  = 0.023285

 Section dimensions are OK to be tension-controlled 

FOOTING REQUIRING TENSION STEEL ONLY – BARS IN X DIRECTION

;;; Jx = sqrt(max(.25 - Rreqdx /  0.85 / 2.,0) ) + .5 = 0.9861

Area of tension steel required

;;;; Asx_reqd = Mux / ( 0.90 × fy  × Jx  × dbx × Ly ) = 0.16 in2 /ft

; Minimum ratio of tension reinforcement for temperature and shrinkage

ACI 7.12.2

 ρmin = 0.001800

; Thickness of footing

tftg = 12.000 in

Total area of concrete per foot width

 Ac = tftg × 12 in / 1 ft = 144.000 in2/ft

ACI 10.5.1

; As_minx = ρmin × Ac = 0.26 in2/ft

ACI 15.4.4.2

βbx =  if( Ly/Lx>1, 2 / (Ly / Lx + 1) × Ly / Lx, 1) = 1.000

Asx_req = max(Asx_reqd × βbx, As_minx) = 0.26 in2 /ft

Tension steel provided

;;Provide Size #5 @ 10 in centers;

Asx = 0.37 in2/ft

dbar = 0.625 in

ax = Asx × fy / (0.85 × f’c) = 0.602 in
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cx = ax / β1 = 0.059

εty = 0.003 × ((dbx – cx) / cx) = 0.034

Pass - Ductility OK at ultimate strength.;

Area of tension steel provided sufficient

Check maximum spacing
ACI 7.6.5

Spacing of bars - OK

Check minimum area of steel
Area of steel > min - OK

Check of nominal cover and thickness of footing

Effective depth to bottom outer tension reinforcement 

dbx = 8.7 in

AI 15.7

Footing thickness > minimum - OK

Cover to outer tension reinforcement

dcov = tftg - dbx - dbar / 2 = 3.0 in

Permissible minimum nominal cover to all reinforcement

ACI 7.7.1(a)

; cmin = 3.000 in 

Cover over outer steel - OK

Footing reinforcement - along Y axis

; Depth to tension steel along Y axis; dby = 8.063 in

; Ultimate moment at column face; Muy = 37.960 kip_ft

Area of reinforcement required

;; β1 = if(f’c < 4 ksi, 0.85, max( .65, 0.85 - 0.05 × (f’c - 4 ksi)  / 1 ksi ) ) = 0.850

ωt = 0.319 × β1 = 0.271 

Ru = ωt × (1 – 0.588 × ωt) = 0.228

; Rreqdy = Muy / ( f’c × dby
2 ) / Lx  = 0.027035

Section dimensions are OK to be tension-controlled 

FOOTING REQUIRING TENSION STEEL ONLY – BARS IN Y DIRECTION

;;; Jy = sqrt(max(.25 - Rreqdy /  0.85 / 2.,0) ) + .5 = 0.9838

Area of tension steel required

;;;; Asy_reqd = Muy / ( 0.90 × fy  × Jy  × dby × Lx) = 0.18 in2 /ft

; Minimum ratio of tension reinforcement for temperature and shrinkage 

ACI 7.12.1

 ρmin = 0.001800

; Thickness of footing



Project

Summit Horizon Neighborhood 1500SF Unit

Job Ref.

160063

Section

Pad Footings

Sheet no./rev.

 5

Calc. by

RML

Date

11/8/2016

Chk'd by

JDB

Date App'd by Date

tftg = 12.000 in

Total area of concrete per foot width

 Ac = tftg × 12 in / 1 ft = 144.000 in2/ft

ACI 10.5.1

; As_miny = ρmin × Ac = 0.26 in2/ft

ACI 15.4.4.2

βby =  if( Lx/Ly>1, 2 / (Lx / Ly + 1) × Lx / Ly, 1) = 1.000

Asy_req = max(Asy_reqd × βby, As_miny) = 0.26 in2 /ft

Tension steel provided

;;Provide Size #5 @ 10 in centers;

Asy = 0.37 in2/ft

dbar = 0.625 in

ay = Asy × fy / (0.85 × f’c) = 0.602 in

cy = ay / β1 = 0.059

εty = 0.003 × ((dby – cy) / cy) = 0.031

Pass - Ductility OK at ultimate strength.;

Area of tension steel provided sufficient

Check maximum spacing
ACI 7.6.5

Spacing of bars - OK

Check minimum area of steel
Area of steel > min - OK

Check of nominal cover and thickness of footing

Effective depth to bottom outer tension reinforcement 

dby = 8.1 in

ACI 15.7

Footing thickness > minimum - OK

Cover to outer tension reinforcement

dcov = tftg - dby - dbar / 2 = 3.6 in

Permissible minimum nominal cover to all reinforcement

ACI 7.7.1(a)

; cmin = 3.000 in 

Cover over outer steel  OK

ONE-WAY (BEAM) SHEAR RESISTANCE OF FOOTING - X AXIS (ACI 11.12, 15.5)

;; Transverse width of footing; Ly = 6.000 ft

Depth to tension steel; dbx = 8.688 in

Design ultimate shear forces
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; Ultimate shear at ‘d’ from column face; Vux = 24.219 kips 

; Concrete strength; f’c = 3.600 ksi

Shear capacity of concrete

Vcx = 2  × √(f’c) × Ly × dbx = 75.060 kips

Vsx = 0 kips

φVnx = 0.75 × (Vcx + Vsx) = 56.295 kips

One-way shear capacity - OK

ONE-WAY (BEAM) SHEAR RESISTANCE OF FOOTING - Y AXIS (ACI 11.12, 15.5)

;; Longitudinal length of footing; Lx = 6.000 ft

Depth to tension steel; dby = 8.063 in

Design ultimate shear forces

; Ultimate shear at ‘d’ from column face; Vuy = 25.208 kips 

; Concrete strength; f’c = 3.600 ksi

Shear capacity of concrete

Vcy = 2  × √(f’c ) × Lx × dby = 69.660 kips

Vsy = 0 kips

φVny = 0.75 × (Vcy + Vsy) = 52.245 kips

One-way shear capacity - OK

TWO-WAY (PUNCHING) SHEAR CHECK (ACI 11.12.2)

Tension steel resisting bending

; Total length of shear perimeter at d/2 from column face

 bo = 130.750 in

; Depth to tension steel; db = 8.688 in

; Max punching shear force; Vup = 90.408 kips 

; Concrete strength; f’c = 3.600 ksi

Shear capacity of concrete

;; βc = max(ac/bc, bc/ac) = 1.000

αs = 40

factor = min( 4, αs × db / bo + 2, 2 + 4/βc) = 4.000

Vcp = factor × √(f’c) × bo × db = 272.614 kips

Vsp = 0 kips

φVnp = 0.75 × (Vcp + Vsp) = 204.460 kips
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Two-way shear capacity - OK

;
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Sliding Check
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Project Name: Summit Horizon Neighborhood
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Date: 9/11/2016

Coefficient of Friction μ = 0.35

LC X (k) Y (k) Z (k) Friction (k) SLIDING?

102 0 243.719 0 85.3 NO

103 0.004 338.16 0 118.4 NO

104 0 243.719 0 85.3 NO

105 0.007 464.576 0 162.6 NO

106 0.008 480.193 0 168.1 NO

107 0.001 241.94 -16.856 84.7 NO

108 0 241.94 16.772 84.7 NO

109 0.001 236.291 -16.772 82.7 NO

110 0 236.35 13.617 82.7 NO

111 0.001 232.848 -15.208 81.5 NO

112 0 232.806 15.227 81.5 NO

113 -10.365 238.539 0 83.5 NO

114 10.353 238.539 0 83.5 NO

115 -10.293 232.799 0.012 81.5 NO

116 10.245 232.799 0.012 81.5 NO

117 0.003 313.216 -12.642 109.6 NO

118 0.003 313.216 12.579 109.6 NO

119 0.003 308.979 -12.579 108.1 NO

B
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119 0.003 308.979 -12.579 108.1 NO

120 0.003 309.023 10.213 108.2 NO

121 0.003 306.397 -11.406 107.2 NO

122 0.003 306.365 11.421 107.2 NO

123 -7.771 310.666 0 108.7 NO

124 7.767 310.666 0 108.7 NO

125 -7.717 306.36 0.009 107.2 NO

126 7.686 306.36 0.009 107.2 NO

127 0.008 478.859 -12.642 167.6 NO

128 0.008 478.859 12.579 167.6 NO

129 0.008 474.623 -12.579 166.1 NO

130 0.008 474.667 10.213 166.1 NO

131 0.008 472.04 -11.406 165.2 NO

132 0.008 472.008 11.421 165.2 NO

133 -7.766 476.309 0 166.7 NO

134 7.772 476.309 0 166.7 NO

135 -7.712 472.003 0.009 165.2 NO

136 7.691 472.003 0.009 165.2 NO

137 0 144.453 -16.856 50.6 NO

138 0 144.453 16.772 50.6 NO

139 0 138.804 -16.772 48.6 NO

140 0 138.862 13.617 48.6 NO

141 0 135.36 -15.208 47.4 NO

142 0 135.318 15.227 47.4 NO

143 -10.365 141.052 0 49.4 NO

144 10.353 141.052 0 49.4 NO

145 -10.293 135.311 0.012 47.4 NO

REVISISON 1 
WEIGHT OF FOOTINGS AND
SOIL ADDED TO ANALYSIS
MODEL. NO SLIDING
OBSERVED.



LC X (k) Y (k) Z (k) Friction (k) SLIDING?

146 10.244 135.311 0.012 47.4 NO

147 -29.561 267.023 0 93.5 NO

148 -29.561 267.023 0 93.5 NO

149 -29.561 267.023 0 93.5 NO

150 0.002 267.023 -29.585 93.5 NO

151 0.002 267.023 -29.585 93.5 NO

152 0.002 267.023 -29.585 93.5 NO

153 29.562 267.023 0 93.5 NO

154 29.562 267.023 0 93.5 NO

155 29.562 267.023 0 93.5 NO

156 0 267.023 29.585 93.5 NO

157 0 267.023 29.585 93.5 NO

158 0 267.023 29.585 93.5 NO

159 -22.168 332.028 0 116.2 NO

160 -22.168 332.028 0 116.2 NO

161 -22.168 332.028 0 116.2 NO

162 0.004 332.028 -22.189 116.2 NO

163 0.004 332.028 -22.188 116.2 NO

164 0.004 332.028 -22.189 116.2 NO

165 22.174 332.028 0 116.2 NO

166 22.174 332.028 0 116.2 NO

167 22.174 332.028 0 116.2 NO

168 0.002 332.028 22.189 116.2 NO

169 0.002 332.028 22.189 116.2 NO

170 0.002 332.028 22.189 116.2 NO

171 -22.163 497.671 0 174.2 NO

172 -22.163 497.671 0 174.2 NO

173 -22.163 497.671 0 174.2 NO

174 0.009 497.671 -22.189 174.2 NO

175 0.009 497.671 -22.188 174.2 NO

176 0.009 497.671 -22.189 174.2 NO

177 22.179 497.671 0 174.2 NO177 22.179 497.671 0 174.2 NO

178 22.179 497.671 0 174.2 NO

179 22.179 497.671 0 174.2 NO

180 0.007 497.671 22.189 174.2 NO

181 0.007 497.671 22.189 174.2 NO

182 0.007 497.671 22.189 174.2 NO

183 -29.561 122.927 0 43.0 NO

184 -29.561 122.927 0 43.0 NO

185 -29.561 122.927 0 43.0 NO

186 0.001 122.927 -29.585 43.0 NO

187 0.001 122.927 -29.585 43.0 NO

188 0.001 122.927 -29.585 43.0 NO

189 29.562 122.927 0 43.0 NO

190 29.562 122.927 0 43.0 NO

191 29.562 122.927 0 43.0 NO

192 0 122.927 29.585 43.0 NO

193 0 122.927 29.585 43.0 NO

194 0 122.927 29.585 43.0 NO
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Pier Design
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  STRUCTUREPOINT - spColumn v4.81 (TM)                                                                    Page  
  Licensed to: Blackwell. License ID: 64625-1049829 -4-17BA0-22D23                                         11/09/
  C:\Dropbox (BSE)\160063 Summit Powder Mountain\De sign\Cottages\SPColumn\160063 1500SF Pier R1.col       10:20 

  General Information:
  ====================
    File Name: C:\Dropbox (BSE)\160063 Summit Powde r Mountain\Design\Cottag...\160063 1500SF Pier R1.c ol
    Project:  160063
    Column:   Pier                           Engine er: RML
    Code:     ACI 318-11                     Units:  English

    Run Option: Design                       Slende rness: Not considered
    Run Axis:   Biaxial                      Column  Type: Structural

  Material Properties:
  ====================
    f'c   = 3 ksi                            fy   =  60 ksi
    Ec    = 3122.02 ksi                      Es   =  29000 ksi
    Ultimate strain = 0.003 in/in
    Beta1 = 0.85

  Section:
  ========
    Rectangular: Width = 24 in               Depth = 24 in

    Gross section area, Ag =  576 in^2
    Ix =  27648 in^4                         Iy =  27648 in^4
    rx =  6.9282 in                          ry =  6.9282 in
    Xo =  0 in                               Yo =  0 in

  Reinforcement:
  ==============
    Bar Set: ASTM A615
    Size Diam (in) Area (in^2)   Size Diam (in) Are a (in^2)   Size Diam (in) Area (in^2)
    ---- --------- -----------   ---- --------- --- --------   ---- --------- -----------
    #  3      0.38        0.11   #  4      0.50        0.20   #  5      0.63        0.31
    #  6      0.75        0.44   #  7      0.88        0.60   #  8      1.00        0.79
    #  9      1.13        1.00   # 10      1.27        1.27   # 11      1.41        1.56
    # 14      1.69        2.25   # 18      2.26        4.00 

    Bar selection: Minimum number of bars
    Asmin = 0.01 * Ag = 5.76 in^2,  Asmax = 0.08 * Ag = 46.08 in^2

    Confinement: Tied; #3 ties with #10 bars,  #4 with larger bars.

    phi(a) = 0.8,  phi(b) = 0.9,  phi(c) = 0.65

    Layout: Rectangular
    Pattern: All Sides Equal  (Cover to transverse reinforcement)
    Total steel area: As = 7.20 in^2 at rho = 1.25%
    Minimum clear spacing = 5.25 in 

    12 #7   Cover = 2 in

  Factored Loads and Moments with Corresponding Cap acities:
  ================================================= ========
    Design/Required ratio PhiMn/Mu >= 1.00
                 Pu         Mux         Muy      Ph iMnx      PhiMny PhiMn/Mu NA depth Dt depth    eps_ t    Phi
    No.         kip        k-ft        k-ft        k-ft        k-ft                in       in
    --- ----------- ----------- ----------- ------- ---- ----------- -------- -------- -------- ------- - ------
      1      256.60       38.10      316.70       5 0.69      421.34    1.330     9.77    23.85  0.0043 8  0.847  
      2      -77.40        4.30        0.00      25 6.57        0.00   59.667     3.35    21.19  0.0159 5  0.900  
      3      473.00        0.00       23.20       - 0.00      375.05   16.166    13.35    21.19  0.0017 6  0.650  

    *** End of output ***
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ANCHOR BOLT DESIGN

In accordance with ACI318-11

Tedds calculation version 2.0.17

Anchor bolt geometry

Type of anchor bolt; Cast-in hooked end bolt anchor

Diameter of anchor bolt; da = 1.125 in

Number of bolts in x direction; Nboltx = 2

Number of bolts in y direction; Nbolty = 2

Total number of bolts; ntotal = (Nboltx × 2) + (Nbolty - 2) × 2 = 4

Total number of bolts in tension; ntens = (NboltN × 2) + (Nbolty - 2) × 2 = 4

Spacing of bolts in x direction; sboltx = 15 in

Spacing of bolts in y direction; sbolty = 15 in

Number of threads per inch; nt = 7

Effective cross-sectional area of anchor; Ase = π / 4 × (da - 0.9743 in / nt)2 = 0.763 in2

Embedded depth of each anchor bolt; hef = 24 in

Foundation geometry

Member thickness; ha = 24 in

Dist center of baseplate to left edge foundation; xce1 = 12 in

Dist center of baseplate to right edge foundation; xce2 = 12 in

Dist center of baseplate to bot. edge foundation; yce1 = 12 in

Dist center of baseplate to top edge foundation; yce2 = 12 in

Material details

Minimum yield strength of steel; fya = 36 ksi

Nominal tensile strength of steel; futa = 58 ksi

Compressive strength of concrete; f’c = 3 ksi

Concrete modification factor; λ = 1.00

Modification factor for cast-in anchor concrete failure 

λa = 1.0 × λ= 1.00

Strength reduction factors

Tension of steel element; φt,s = 0.75

Shear of steel element; φv,s = 0.65

Concrete tension; φt,c = 0.75

Concrete shear; φv,c = 0.75

Concrete tension for pullout; φt,cB = 0.70

Concrete shear for pryout; φv,cB = 0.70

Seismic requirements

Seismic category; D

. Anchor strengths associated with concrete failure modes will be taken to be 0.75 times the calculated strength.

Anchor forces

Number of bolt rows in tension; NboltN = 2

Axial force in bolts for row 1; N1 = 16.10 kips

Axial force in bolts for row 2; N2 = 16.10 kips

NOTE:
CONCRETE FAILURE MODES DO
NOT GOVERN SINCE ANCHOR
BOLTS ARE LAPPED WITH PIER
REINFORCING STEEL.

REFER TO ACI 318-14 Cl. 17.4.2.9

REVISION 1 -
2016.11.07
IN ACCORDANCE
WITH ACI 318-14
Cl. 17.2.3.4.3 d,
SEISMIC LOADS HAVE
BEEN MULIPLIED BY
Ω0 = 2.0.
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Total axial force on bolt group; NR = 32.20 kips

Maximum axial force to single bolt; Nmax,s = 8.05 kips

Eccentricity of axial load (from bolt group centroid); e’N = 0.00 in

Shear force applied to bolt group; V = 48.20 kips

Steel strength of anchor in tension (D.5.1)

Nominal strength of anchor in tension; Nsa = Ase × futa = 44.27 kips

Steel strength of anchor in tension; φNsa = φt,s × Nsa = 33.20 kips

PASS - Steel strength of anchor exceeds max tension in single bolt

Check concrete breakout strength of anchor bolt in tension (D.5.2)

The spacing and embedded depth of the bolts/anchors are such that the projected area of all the anchors do not 

overlap. The concrete breakout strength of the anchors will therefore be based on a single anchor with the maximum 

axial force to a single anchor
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Single anchor

Applied axial force; Ns = Nmax,s = 8.05 kips

Eccentricity; e’N = 0 in

The anchors are located at less than 1.5hef from 4 edges. Therefore the effective embedded depth has to be limited to 

5.00" in accordance with D.5.2.3

Limiting embedded depth; hef,lim = 5.00 in

Coeff for basic breakout strength in tension; kc = 24

Breakout strength for single anchor in tension; Nb = kc × λa × √(f'c × 1 psi) × hef,lim
1.5 × 1 in0.5 = 14.70 kips

Projected area for groups of anchors; ANc = 144 in2

Projected area of a single anchor; ANco = 9 × hef,lim
2 = 225 in2

Min dist center of anchor to edge of concrete; ca,min = 4.5 in

Mod factor for groups loaded eccentrically; ψec,N = min(1 / (1 + ((2 × e'N) / (3 × hef,lim))), 1) = 1.000

Modification factor for edge effects; ψed,N = 0.7 + 0.3 × (ca,min / (1.5 × hef,lim)) = 0.880

Modification factor for no cracking at service loads; ψc,N = 1.000

Modification factor for cracked concrete; ψcp,N = 1.000

Nominal concrete breakout strength; Ncb = ANc / ANco × ψed,N × ψc,N × ψcp,N × Nb = 8.28 kips
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Concrete breakout strength; φNcb = 0.75 × φt,c × Ncb = 4.66 kips

FAIL - Tension in bolts exceed breakout strength

Pullout strength (D.5.3)

Net bearing area of the head of anchor; Abrg = 1.5 in2

Mod factor for no cracking at service loads; ψc,P = 1.000

Pullout strength for single anchor; Np = 0.9 × f'c × eh × da = 12.15 kips

Nominal pullout strength of single anchor; Npn = ψc,P × Np = 12.15 kips

Pullout strength of single anchor; φNpn = 0.75 × φt,cB × Npn = 6.38 kips

FAIL - Maximum axial force in a single bolt exceeds pullout strength of single anchor

Side face blowout strength (D.5.4)

The sideface blowout will be checked in the x and y directions as the edge distances for the bolts in both directions 

are less than hef / 2.5

Check x direction

Axial force in group of anchors; Nsfb = (N1) = 16.10 kips

Edge distance; ca1 = 4.50 in

ca2 = 4.50 in

Side face blowout strength for single anchor; Nsb = (160 × ca1 × √(Abrg) × λa × √(f'c × 1psi)) = 48.30 kips

Distance between outer anchors along the edge; s = (Nbolty-1) × sbolty = 15 in

Nom side face blowout strength multiple anchors; Nsbg = (1 + s / (6 × ca1)) × Nsb = 75.13 kips

Side face blowout strength for multiple anchors; φNsbg = 0.75 × φt,c × Nsbg = 42.26 kips

PASS - Sideface blowout strength exceeds tension in bolts

Check y direction

Axial force in group of anchors; Nsfb = N1 / Nbolty + N2 / Nbolty = 16.10 kips

Edge distance; ca1 = 4.50 in

ca2 = 4.50 in

Side face blowout strength for single anchor; Nsb = (160 × ca1 × √(Abrg) × λa × √(f'c × 1psi)) = 48.30 kips

Distance between outer anchors along the edge; s = (NboltN-1) × sboltx = 15 in

Nom side face blowout strength multiple anchors; Nsbg = (1 + s / (6 × ca1)) × Nsb = 75.13 kips

Side face blowout strength for multiple anchors; φNsbg = 0.75 × φt,c × Nsbg = 42.26 kips

PASS - Sideface blowout strength exceeds tension in bolts

Steel strength of anchor in shear (D.6.1)

Built-up grout pads are used so nominal strength will be multiplied by 0.8 (D.6.1.3)

Effective number of anchors in shear; NboltV = 4

Nom strength of anchor in shear; Vsa = 0.8 × NboltV × 0.6 × Ase × futa = 85.00 kips

Steel strength of anchor in shear; φVsa = φv,s × Vsa = 55.25 kips

PASS - Steel strength of anchor exceeds shear in bolts
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Concrete breakout strength in shear perpendicular to edge - Case 2. All shear resisted by rear bolts (D.6.2)
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The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1 so value of ca1 is 

limited to c'a1

Bolt offset for limiting shear; xV,r = 3.50 in

Limiting edge distance; c’a1 = 16 in

Applied shear; Vapp = V = 48.20 kips

Edge distance x for shear near corner; ca1 = 19.5 in

Edge distance y for shear near corner; ca2 = min(yce1, yce2) - (((Nbolty - 1)/2) × sbolty) = 4.5 in

Load bearing length of anchor; le = min(hef, 8 × da) = 9 in

Basic concrete breakout strength; Vb1 = 7 × (le / da)0.2 × √(da) × λa × √(f'c × 1psi) × (c'a1)1.5 = 39.45 kips

Vb2 = 9 × λa × √(f'c × 1psi × 1 in) × (c'a1)1.5 = 31.55 kips

Basic concrete breakout strength; Vb = Min(Vb1, Vb2) = 31.55 kips

Projected area of a single anchor; AVco = 4.5 × c'a1
2 = 1152 in2

Projected area of a group of anchors; AVc = 576 in2

Mod factor for edge effect; ψed.V = 0.7 + 0.3 × ca2 / (1.5 × c'a1) = 0.756

Eccentricity of loading; e’V = 0 in

Modification factor of eccentric loading; ψec,V = min(1, 1 / (1 + ((2 × e'V) / (3 × c'a1)))) = 1.000

Modification factor for cracking; ψc,V = 1.400

Modification factor for edge distance; ψh,V = 1.0 = 1.000

Nominal concrete break out strength in shear; Vcbg = AVc / AVco × ψec,V × ψed,V × ψc,V × ψh,V × Vb = 16.70 kips

Concrete break out strength in shear; φVcbg = 0.75 × φv,c ×Vcbg = 9.39 kips

FAIL - Shear in bolts exceeds shear breakout perpendicular to edge strength
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Concrete breakout strength in shear parallel to edge - Case 2. All shear resisted by rear bolts (D.6.2)
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The anchors are influenced by three or more edges where any edge distance is less than 1.5ca1,p so value of ca1,p is 

limited to c'a1,p

Bolt offset for limiting shear; yV,r,p = 3.50 in

Limiting edge distance; c’a1,p = 16 in

Applied shear; Vapp = V = 48.20 kips

Edge distance x for shear near corner; ca1,p = 19.5 in

Edge distance y for shear near corner; ca2,p = min(xce1, xce2) - (((Nboltx - 1)/2) × sboltx) = 4.5 in

Load bearing length of anchor; le = min(hef, 8 × da) = 9 in

Basic concrete breakout strength; Vb,p1 = 7 × (le / da)0.2 × √(da) × λa × √(f'c × 1psi) × (c'a1,p)1.5 = 39.45 kips

Vb,p2 = 9 × λa × √(f'c × 1psi× 1in) × (c'a1,p)1.5 = 31.55 kips

Basic concrete breakout strength; Vb,p = Min(Vb,p1, Vb,p2) = 31.55 kips

Projected area of a single anchor; AVco,p = 4.5 × c'a1,p
2 = 1152 in2

Projected area of a group of anchors; AVc,p = 576 in2

Mod factor for edge effect; ψed,V,p = 1.000

Eccentricity of loading; e’V,p = 0 in

Modification factor of eccentric loading; ψec,V,p = min(1, 1 / (1 + ((2 × e'V,p) / (3 × c'a1,p)))) = 1.000

Modification factor for cracking; ψc,V = 1.400

Modification factor for edge distance; ψh,V,p = 1.0 = 1.000

Nominal concrete break out strength in shear; Vcbg,p = 2 × AVc,p / AVco,p × ψec,V,p × ψed,V,p × ψc,V × ψh,V,p × Vb,p = 44.17 kips

Concrete break out strength in shear; φVcbg,p = 0.75 × φv,c ×Vcbg,p = 24.84 kips

FAIL - Shear in bolts exceeds shear breakout parallel to edge strength

Pryout strength of anchor in shear (D.6.3)

Coefficient of pryout strength; kcp = 2.0

Nominal pryout strength of anchor in shear; Vcpg = kcp × Ncb = 16.55 kips

Pryout strength of anchor in shear; φVcpg = 0.75 × φv,cB × Vcpg = 8.69 kips

FAIL - Shear in bolts exceeds Pryout strength of anchor
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Interaction of tensile and shear forces

Critical design strength in tension; φNn = φNcb,s = 4.66 kips

Critical applied tensile force; Nua = Ns = 8.05 kips

Nua / φNn = 1.729

Critical design strength in shear; φVn = φVcpg = 8.69 kips

Critical applied shear force; Vua = abs(V) = 48.20 kips

Vua / φVn = 5.546

Vua / φVn > 0.2 and Nua / φNn > 0.2,

Interaction check in accordance is with D.7.3 required

Interaction; Ib = Nua / φNn + Vua / φVn = 7.275

FAIL - interaction of forces is greater than 1.2

;

ΦNa = 32.2 kips
Nua = 8.1 kips
ΦVa = 55.3 kips
Vua = 48.2 kips
Vua/ΦVn = 0.87
Nua/ΦNn = 0.25
Vua/ΦVn + Nua/ΦNn = 1.12 < 1.2
O.K.
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Frost Wall Design



Project

Summit Horizon Neighborhood Cabins

Job Ref.

160063

Section

Frost Walls

Sheet no./rev.

 1

Calc. by

RML

Date

11/9/2016

Chk'd by

JDB

Date App'd by Date

RC BEAM DESIGN (ACI318-11)

TEDDS calculation version 2.2.13

Rectangular section details

Section width; b = 10 in

Section depth; h = 60 in

Concrete details

Compressive strength of concrete; f'c = 4000 psi

Modulus of elasticity of concrete; E = 3834254 psi

Reinforcement details

Yield strength of reinforcement; fy = 60000 psi

Nominal cover to reinforcement

Cover to top reinforcement; cnom_t = 2 in

Cover to bottom reinforcement; cnom_b = 2 in

Cover to side reinforcement; cnom_s = 2 in

6
0

''

10''

2 x No.5 shear legs at 12''c/c

2 x No.5 bars
2 x No.5 bars

2 x No.5 bars
2 x No.5 bars
2 x No.5 bars
2 x No.5 bars

 

Multiple layers of bottom reinforcement

Reinforcement provided - layer 1; 2 × No. 5 bars

Area of reinforcement provided - layer 1; As_L1 = 0.614 in2

Depth to layer 1; dL1 = 57.063 in

Reinforcement provided - layer 2; 2 × No. 5 bars

Area of reinforcement provided - layer 2; As_L2 = 0.614 in2

Depth to layer 2; dL2 = 46.438 in

Total area of reinforcement; As,prov = As_L1 + As_L2 = 1.227 in2

Centroid of reinforcement; dbot = (As_L1 × dL1 + As_L2 × dL2) / As,prov = 51.75 in

Multiple layers of top reinforcement

Reinforcement provided - layer 1; 2 × No. 5 bars

Area of reinforcement provided - layer 1; As_L1 = 0.614 in2

Depth to layer 1; dL1 = 2.938 in

Reinforcement provided - layer 2; 2 × No. 5 bars

Area of reinforcement provided - layer 2; As_L2 = 0.614 in2

Depth to layer 2; dL2 = 13.562 in

Reinforcement provided - layer 3; 2 × No. 5 bars

Area of reinforcement provided - layer 3; As_L3 = 0.614 in2

Depth to layer 3; dL3 = 24.187 in
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Reinforcement provided - layer 4; 2 × No. 5 bars

Area of reinforcement provided - layer 4; As_L4 = 0.614 in2

Depth to layer 4; dL4 = 34.813 in

Total area of reinforcement; A's,prov = As_L1 + As_L2 + As_L3 + As_L4 = 2.454 in2

Centroid of reinforcement; dtop = (As_L1 × dL1 + As_L2 × dL2 + As_L3 × dL3 + As_L4 × dL4) / A's,prov = 18.875 in

Rectangular section in flexure (Chapter 10) - Positive moment

Factored bending moment at section; Mu = 259.800 kip_ft

Depth to tension reinforcement; d = getvar("dbot", h - 2 in) = 51.75 in

Tension reinforcement provided; 2 × No. 5 bars + 2 × No. 5 bars

Area of tension reinforcement provided; As,prov = 1.227 in2

Minimum area of reinforcement (exp.10-3); As,min = max(3 psi × √(f'c / 1 psi), 200 psi) × b × d / fy = 1.725 in2

FAIL - Area of reinforcement provided is less than minimum area of reinforcement required

Stress block depth factor (cl.10.2.7.3); β1 = min(max(0.85 - 0.05 × (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85

Depth of equivalent rectangular stress block; a = As,prov × fy / (0.85 × f'c × b) = 2.166 in

Depth to neutral axis; c = a / β1 = 2.548 in

Net tensile strain in extreme tension fibers; εt = 0.003 × (d - c) / c = 0.05794

Net tensile strain in tension controlled zone

Strength reduction factor (cl.9.3.2); φf = min(max(0.65 + (εt - 0.002) × (250 / 3), 0.65), 0.9) = 0.90

Nominal moment strength; Mn = As,prov × fy × (d - a / 2) = 310.890 kip_ft

Required nominal moment strength; Mu / φf = 288.667 kip_ft

PASS - Nominal moment strength exceeds required nominal moment strength

Minimum allowable top bar spacing; stop,min = max(φtop,L1, 1in) = 1.000 in

Actual top bar spacing; sbar_top,min = (b - 2 × cnom_s - 2 × φv - Ntop,L1 × φtop,L1) / (Ntop,L1 - 1) = 3.500 in

PASS - Actual bar spacing exceeds minimum allowable

Center to center spacing of reinforcement; sbar_bot = (b - 2 × cnom_s - 2 × φv -  φbot,L1) / (Nbot,L1 - 1) = 4.125 in

Service load stress in reinforcement (cl. 10.6.4); fs = 2/3 × fy = 40000 psi

Distance from surface of reinf. to tension face; cc = cnom_b + φv = 2.625 in

Maximum allowable bot bar spacing (exp 10-4); smax = min(15in × 40000psi / fs - 2.5 × cc, 12in × 40000psi / fs) = 8.438 in

PASS - Maximum allowable tension reinforcement spacing exceeds actual spacing

Rectangular section in shear (Chapter 11)

Design shear force ; Vu = 11.000 kips

Concrete weight modification factor; λ = 1.00

Nominal concrete shear strength (exp.11-3); Vc = λ × 2 psi × √(f'c / 1 psi) × b × d = 65.459 kips

Nominal reinforcement shear strength (exp.11-2); Vs = max(Vu / φs - Vc, 0 kips) = 0.000 kips

Maximum reinforcement shear strength; Vs,max = 8 psi × √(f'c / 1 psi) × b × d = 261.837 kips

Area of shear reinforcement required (exp.11-15); Asv,req = Vs / [min(fy, 60000 psi) × d] = 0.000 in2/ft

Shear reinforcement provided; 2 × No.5 legs at 12 in c/c

Area of shear reinforcement provided; Asv,prov = 0.614 in2/ft

Minimum area of shear reinforcement (exp.11-13); Asv,min = max(50 psi, 0.75 psi × √(f'c / 1 psi)) × b / min(fy, 60000 psi)

Asv,min = 0.100 in2/ft

PASS - Area of shear reinforcement provided exceeds area of shear reinforcement required

Maximum longitudinal spacing (cl.11.4.5); svl,max = min(d / 2, 24 in) = 24 in

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

As,min = 1.2 in2 for wall. OK.
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APPENDIX A

Load Cases



Title: BASIC LOAD CASES

Project Name: Summit Horizon Neighborhood

Project Number: 160063

Date: 11/10/2016

BLC DESCRIPTION CATEGORY

1 Dead DL

2 Live LL

3 Snow SL

4 Wind +Z -CGpi WL

5 Wind -Z -CGpi WL

6 Wind +Z +CGpi WL

7 Wind -Z +CGpi WL

8 Wind +Z +CGpi min Cp WL

9 Wind -Z +CGpi min Cp WL

10 Wind +X -CGpi WL

11 Wind -X -CGpi WL

12 Wind +X +CGpi WL

B
la
c
k
w
e
ll

12 Wind +X +CGpi WL

13 Wind -X +CGpi WL

14 Earthquake Load Z ELZ

15 Earthquake Load X ELX

16 Earthquake Load Z Plus X Eccentric ELZ+X

17 Earthquake Load Z Minus X Eccentric ELZ-X

18 Earthquake Load X Plus Z Eccentric ELX+Z

19 Earthquake Load X Minus Z Eccentric ELX-Z

20 Ramp Snow SL

21 Ramp Live LL

22 Deck Snow SL



Title: LOAD CASES

Project Name: Summit Horizon Neighborhood

Project Number: 160063

Date: 12/10/2016

LC DESCRIPTION BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR

24 ASCE Strength 1 DL 1.4

25 ASCE Strength 2 DL 1.2 LL 1.6

26 ASCE Strength 2 DL 1.2 LL 1.6 SL 0.5

27 ASCE Strength 3 DL 1.2 SL 1.6 LL 0.5

28 ASCE Strength 3 DL 1.2 4 0.5

29 ASCE Strength 3 DL 1.2 5 0.5

30 ASCE Strength 3 DL 1.2 6 0.5

31 ASCE Strength 3 DL 1.2 7 0.5

32 ASCE Strength 3 DL 1.2 8 0.5

33 ASCE Strength 3 DL 1.2 9 0.5

34 ASCE Strength 3 DL 1.2 10 0.5

35 ASCE Strength 3 DL 1.2 11 0.5

36 ASCE Strength 3 DL 1.2 12 -0.5

37 ASCE Strength 3 DL 1.2 13 -0.5

38 ASCE Strength 3 DL 1.2 SL 1.6 4 0.5

39 ASCE Strength 3 DL 1.2 SL 1.6 5 0.5

40 ASCE Strength 3 DL 1.2 SL 1.6 6 0.5

41 ASCE Strength 3 DL 1.2 SL 1.6 7 0.5

42 ASCE Strength 3 DL 1.2 SL 1.6 8 0.5

43 ASCE Strength 3 DL 1.2 SL 1.6 9 0.5

44 ASCE Strength 3 DL 1.2 SL 1.6 10 0.5

45 ASCE Strength 3 DL 1.2 SL 1.6 11 0.5

46 ASCE Strength 3 DL 1.2 SL 1.6 12 0.5

47 ASCE Strength 3 DL 1.2 SL 1.6 13 0.5

B
la
c
k
w
e
ll

47 ASCE Strength 3 DL 1.2 SL 1.6 13 0.5

48 ASCE Strength 4 DL 1.2 4 1 LL 0.5

49 ASCE Strength 4 DL 1.2 5 1 LL 0.5

50 ASCE Strength 4 DL 1.2 6 -1 LL 0.5

51 ASCE Strength 4 DL 1.2 7 -1 LL 0.5

52 ASCE Strength 4 DL 1.2 8 -1 LL 0.5

53 ASCE Strength 4 DL 1.2 9 -1 LL 0.5

54 ASCE Strength 4 DL 1.2 10 -1 LL 0.5

55 ASCE Strength 4 DL 1.2 11 -1 LL 0.5

56 ASCE Strength 4 DL 1.2 12 -1 LL 0.5

57 ASCE Strength 4 DL 1.2 13 -1 LL 0.5

58 ASCE Strength 4 DL 1.2 4 1 LL 0.5 SL 0.5

59 ASCE Strength 4 DL 1.2 5 1 LL 0.5 SL 0.5

60 ASCE Strength 4 DL 1.2 6 1 LL 0.5 SL 0.5

61 ASCE Strength 4 DL 1.2 7 1 LL 0.5 SL 0.5

62 ASCE Strength 4 DL 1.2 8 1 LL 0.5 SL 0.5

63 ASCE Strength 4 DL 1.2 9 1 LL 0.5 SL 0.5

64 ASCE Strength 4 DL 1.2 10 1 LL 0.5 SL 0.5

65 ASCE Strength 4 DL 1.2 11 1 LL 0.5 SL 0.5

66 ASCE Strength 4 DL 1.2 12 1 LL 0.5 SL 0.5

67 ASCE Strength 4 DL 1.2 13 1 LL 0.5 SL 0.5

68 ASCE Strength 6 DL 0.9 4 1

69 ASCE Strength 6 DL 0.9 5 1

70 ASCE Strength 6 DL 0.9 6 1

71 ASCE Strength 6 DL 0.9 7 1

72 ASCE Strength 6 DL 0.9 8 1

73 ASCE Strength 6 DL 0.9 9 1

74 ASCE Strength 6 DL 0.9 10 1

75 ASCE Strength 6 DL 0.9 11 1

76 ASCE Strength 6 DL 0.9 12 -1

77 ASCE Strength 6 DL 0.9 13 -1

REVISION 1 - 2016/11/07 
IN ACCORDANCE WITH IBC
2015 UTAH AMENDED CODE,
f2 = 0.295. LOADS AND LOAD
COMBINATIONS HAVE BEEN
REVISED IN ANALYSIS
MODEL.



LC DESCRIPTION BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR

78 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX 1 LL 0.5 SL 0.2

79 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX+Z 1 LL 0.5 SL 0.2

80 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX-Z 1 LL 0.5 SL 0.2

81 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ 1 LL 0.5 SL 0.2

82 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ+X 1 LL 0.5 SL 0.2

83 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ-X 1 LL 0.5 SL 0.2

84 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX -1 LL 0.5 SL 0.2

85 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX+Z -1 LL 0.5 SL 0.2

86 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELX-Z -1 LL 0.5 SL 0.2

87 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ -1 LL 0.5 SL 0.2

88 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ+X -1 LL 0.5 SL 0.2

89 ASCE Strength 5 DL 1.2 Sds*DL 0.2 Rho*ELZ-X -1 LL 0.5 SL 0.2

90 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX 1

91 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX+Z 1

92 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX-Z 1

93 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ 1

94 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ+X 1

95 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ-X 1

96 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX -1

97 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX+Z -1

98 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELX-Z -1

99 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ -1

100 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ+X -1

101 ASCE Strength 7 DL 0.9 Sds*DL -0.2 Rho*ELZ-X -1

102 ASCE ASD 1 DL 1

103 ASCE ASD 2 DL 1 LL 1

104 ASCE ASD 3 DL 1

105 ASCE ASD 3 DL 1 SL 1

106 ASCE ASD 4 DL 1 LL 0.75 SL 0.75

107 ASCE ASD 5 DL 1 4 0.6

108 ASCE ASD 5 DL 1 5 0.6

109 ASCE ASD 5 DL 1 6 0.6

110 ASCE ASD 5 DL 1 7 0.6

111 ASCE ASD 5 DL 1 8 0.6

112 ASCE ASD 5 DL 1 9 0.6

113 ASCE ASD 5 DL 1 10 0.6

114 ASCE ASD 5 DL 1 11 0.6114 ASCE ASD 5 DL 1 11 0.6

115 ASCE ASD 5 DL 1 12 0.6

116 ASCE ASD 5 DL 1 13 0.6

117 ASCE ASD 6 DL 1 4 0.45 LL 0.75

118 ASCE ASD 6 DL 1 5 0.45 LL 0.75

119 ASCE ASD 6 DL 1 6 0.45 LL 0.75

120 ASCE ASD 6 DL 1 7 0.45 LL 0.75

121 ASCE ASD 6 DL 1 8 0.45 LL 0.75

122 ASCE ASD 6 DL 1 9 0.45 LL 0.75

123 ASCE ASD 6 DL 1 10 0.45 LL 0.75

124 ASCE ASD 6 DL 1 11 0.45 LL 0.75

125 ASCE ASD 6 DL 1 12 0.45 LL 0.75

126 ASCE ASD 6 DL 1 13 0.45 LL 0.75

127 ASCE ASD 6 DL 1 4 0.45 LL 0.75 SL 0.75

128 ASCE ASD 6 DL 1 5 0.45 LL 0.75 SL 0.75

129 ASCE ASD 6 DL 1 6 0.45 LL 0.75 SL 0.75

130 ASCE ASD 6 DL 1 7 0.45 LL 0.75 SL 0.75

131 ASCE ASD 6 DL 1 8 0.45 LL 0.75 SL 0.75

132 ASCE ASD 6 DL 1 9 0.45 LL 0.75 SL 0.75

133 ASCE ASD 6 DL 1 10 0.45 LL 0.75 SL 0.75

134 ASCE ASD 6 DL 1 11 0.45 LL 0.75 SL 0.75

135 ASCE ASD 6 DL 1 12 0.45 LL 0.75 SL 0.75

136 ASCE ASD 6 DL 1 13 0.45 LL 0.75 SL 0.75

137 ASCE ASD 7 DL 0.6 4 0.6

138 ASCE ASD 7 DL 0.6 5 0.6

139 ASCE ASD 7 DL 0.6 6 0.6

140 ASCE ASD 7 DL 0.6 7 0.6

141 ASCE ASD 7 DL 0.6 8 0.6

142 ASCE ASD 7 DL 0.6 9 0.6

143 ASCE ASD 7 DL 0.6 10 0.6

144 ASCE ASD 7 DL 0.6 11 0.6



LC DESCRIPTION BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR BLC FACTOR

145 ASCE ASD 7 DL 0.6 12 0.6

146 ASCE ASD 7 DL 0.6 13 0.6

147 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX 0.7

148 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX+Z 0.7

149 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX-Z 0.7

150 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ 0.7

151 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ+X 0.7

152 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ-X 0.7

153 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX -0.7

154 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX+Z -0.7

155 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELX-Z -0.7

156 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ -0.7

157 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ+X -0.7

158 ASCE ASD 5 DL 1 Sds*DL 0.14 Rho*ELZ-X -0.7

159 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX 0.525 LL 0.75

160 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX+Z 0.525 LL 0.75

161 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX-Z 0.525 LL 0.75

162 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ 0.525 LL 0.75

163 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ+X 0.525 LL 0.75

164 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ-X 0.525 LL 0.75

165 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX -0.525 LL 0.75

166 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX+Z -0.525 LL 0.75

167 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX-Z -0.525 LL 0.75

168 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ -0.525 LL 0.75

169 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ+X -0.525 LL 0.75

170 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ-X -0.525 LL 0.75

171 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX 0.525 LL 0.75 SL 0.75

172 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX+Z 0.525 LL 0.75 SL 0.75

173 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX-Z 0.525 LL 0.75 SL 0.75

174 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ 0.525 LL 0.75 SL 0.75

175 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ+X 0.525 LL 0.75 SL 0.75

176 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ-X 0.525 LL 0.75 SL 0.75

177 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX -0.525 LL 0.75 SL 0.75

178 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX+Z -0.525 LL 0.75 SL 0.75

179 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELX-Z -0.525 LL 0.75 SL 0.75

180 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ -0.525 LL 0.75 SL 0.75

181 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ+X -0.525 LL 0.75 SL 0.75181 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ+X -0.525 LL 0.75 SL 0.75

182 ASCE ASD 6 DL 1 Sds*DL 0.105 Rho*ELZ-X -0.525 LL 0.75 SL 0.75

183 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELX 0.7

184 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELX+Z 0.7

185 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELX-Z 0.7

186 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELZ 0.7

187 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELZ+X 0.7

188 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELZ-X 0.7

189 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELX -0.7

190 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELX+Z -0.7

191 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELX-Z -0.7

192 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELZ -0.7

193 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELZ+X -0.7

194 ASCE ASD 8 DL 0.6 Sds*DL -0.14 Rho*ELZ-X -0.7
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APPENDIX B

Pier Forces



Title: LRFD Pier Forces

Unit Type 1500SF

Project Name: Summit Horizon Neighborhood

Project Number: 160063

Date: 9/11/2016

Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC

C2 1 max 68.177 27 0.058 38 0.803 101 0.008 101 0 24 0 24

min -10.186 101 -0.043 85 -2.275 83 -0.011 83 0 24 0 24

2 max 68.177 27 0.058 38 0.803 101 0.008 101 0.602 101 0.032 85

min -10.186 101 -0.043 85 -2.275 83 -0.011 83 -1.706 83 -0.043 38

3 max 68.177 27 0.058 38 0.803 101 0.008 101 1.205 101 0.064 85

min -10.186 101 -0.043 85 -2.275 83 -0.011 83 -3.412 83 -0.086 38

4 max 68.177 27 0.058 38 0.803 101 0.008 101 1.807 101 0.096 85

min -10.186 101 -0.043 85 -2.275 83 -0.011 83 -5.118 83 -0.13 38

5 max 68.177 27 0.058 38 0.803 101 0.008 101 2.41 101 0.128 85

min -10.186 101 -0.043 85 -2.275 83 -0.011 83 -6.825 83 -0.173 38

B2 1 max 80.569 27 19.204 101 1.709 101 0.057 101 0.062 101 0 24

min 1.885 100 -23.511 83 -5.92 83 -0.061 83 -0.066 38 0 24

2 max 80.569 27 19.204 101 1.709 101 0.057 101 1.344 101 17.633 83

min 1.885 100 -23.511 83 -5.92 83 -0.061 83 -4.503 83 -14.403 101

3 max 80.569 27 19.204 101 1.709 101 0.057 101 2.625 101 35.266 83

min 1.885 100 -23.511 83 -5.92 83 -0.061 83 -8.942 83 -28.806 101

4 max 80.569 27 19.204 101 1.709 101 0.057 101 3.907 101 52.899 83

min 1.885 100 -23.511 83 -5.92 83 -0.061 83 -13.382 83 -43.21 101

5 max 80.569 27 19.204 101 1.709 101 0.057 101 5.188 101 70.532 83

min 1.885 100 -23.511 83 -5.92 83 -0.061 83 -17.821 83 -57.613 101

A2 1 max 106.246 27 0.08 83 7.399 39 0.022 101 0 24 0 24

min -11.872 97 -0.049 39 -5.302 48 -0.029 83 0 24 0 24

2 max 106.246 27 0.08 83 7.399 39 0.022 101 5.549 39 0.037 39

min -11.872 97 -0.049 39 -5.302 48 -0.029 83 -3.977 48 -0.06 83

3 max 106.246 27 0.08 83 7.399 39 0.022 101 11.098 39 0.073 39

min -11.872 97 -0.049 39 -5.302 48 -0.029 83 -7.954 48 -0.119 83

B
la
c
k
w
e
ll

min -11.872 97 -0.049 39 -5.302 48 -0.029 83 -7.954 48 -0.119 83

4 max 106.246 27 0.08 83 7.399 39 0.022 101 16.647 39 0.11 39

min -11.872 97 -0.049 39 -5.302 48 -0.029 83 -11.93 48 -0.179 83

5 max 106.246 27 0.08 83 7.399 39 0.022 101 22.196 39 0.146 39

min -11.872 97 -0.049 39 -5.302 48 -0.029 83 -15.907 48 -0.239 83

A1 1 max 86.628 27 0.23 80 31.528 100 0.11 101 0 24 0 24

min -2.469 98 -0.289 38 -30.783 82 -0.154 83 0 24 0 24

2 max 86.628 27 0.23 80 31.528 100 0.11 101 23.646 100 0.217 38

min -2.469 98 -0.289 38 -30.783 82 -0.154 83 -23.087 82 -0.172 80

3 max 86.628 27 0.23 80 31.528 100 0.11 101 47.293 100 0.434 38

min -2.469 98 -0.289 38 -30.783 82 -0.154 83 -46.175 82 -0.344 80

4 max 86.628 27 0.23 80 31.528 100 0.11 101 70.939 100 0.651 38

min -2.469 98 -0.289 38 -30.783 82 -0.154 83 -69.262 82 -0.517 80

5 max 86.628 27 0.23 80 31.528 100 0.11 101 94.585 100 0.868 38

min -2.469 98 -0.289 38 -30.783 82 -0.154 83 -92.35 82 -0.689 80

B1 1 max 78.068 27 8.569 85 23.308 92 0.043 101 0 24 0.159 82

min 5.751 97 -0.746 91 -27.376 86 -0.084 83 0 24 -0.085 39

2 max 78.068 27 8.569 85 23.308 92 0.043 101 17.481 92 0.583 91

min 5.751 97 -0.746 91 -27.376 86 -0.084 83 -20.532 86 -6.366 85

3 max 78.068 27 8.569 85 23.308 92 0.043 101 34.962 92 1.142 91

min 5.751 97 -0.746 91 -27.376 86 -0.084 83 -41.064 86 -12.793 85

4 max 78.068 27 8.569 85 23.308 92 0.043 101 52.443 92 1.702 91

min 5.751 97 -0.746 91 -27.376 86 -0.084 83 -61.596 86 -19.22 85

5 max 78.068 27 8.569 85 23.308 92 0.043 101 69.924 92 2.261 91

min 5.751 97 -0.746 91 -27.376 86 -0.084 83 -82.128 86 -25.648 85

C1 1 max 54.626 89 0.037 89 2.153 89 0.009 101 0 24 0 24

min -17.388 95 -0.048 86 -1.074 95 -0.013 83 0 24 0 24

2 max 54.626 89 0.037 89 2.153 89 0.009 101 1.615 89 0.036 86

min -17.388 95 -0.048 86 -1.074 95 -0.013 83 -0.805 95 -0.027 89

3 max 54.626 89 0.037 89 2.153 89 0.009 101 3.229 89 0.072 86

min -17.388 95 -0.048 86 -1.074 95 -0.013 83 -1.611 95 -0.055 89

4 max 54.626 89 0.037 89 2.153 89 0.009 101 4.844 89 0.108 86

min -17.388 95 -0.048 86 -1.074 95 -0.013 83 -2.416 95 -0.082 89

5 max 54.626 89 0.037 89 2.153 89 0.009 101 6.459 89 0.144 86



Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC

min -17.388 95 -0.048 86 -1.074 95 -0.013 83 -3.221 95 -0.11 89

C2 1 max 73.011 27 27.544 80 18.365 82 0 24 66.568 100 110.175 80

min -1.297 91 -21.454 98 -16.642 100 0 24 -73.458 82 -85.816 98

2 max 73.011 27 27.544 80 18.365 82 0 24 49.926 100 82.631 80

min -1.297 91 -21.454 98 -16.642 100 0 24 -55.094 82 -64.362 98

3 max 73.011 27 27.544 80 18.365 82 0 24 33.284 100 55.087 80

min -1.297 91 -21.454 98 -16.642 100 0 24 -36.729 82 -42.908 98

4 max 73.011 27 27.544 80 18.365 82 0 24 16.642 100 27.544 80

min -1.297 91 -21.454 98 -16.642 100 0 24 -18.365 82 -21.454 98

5 max 73.011 27 27.544 80 18.365 82 0 24 0 24 0 24

min -1.297 91 -21.454 98 -16.642 100 0 24 0 24 0 24

B2 1 max 80.94 27 10.029 27 25.828 82 0 24 80.843 100 40.116 27

min -2.227 101 -6.074 98 -20.211 100 0 24 -103.312 82 -24.295 98

2 max 80.94 27 10.029 27 25.828 82 0 24 60.632 100 30.087 27

min -2.227 101 -6.074 98 -20.211 100 0 24 -77.484 82 -18.221 98

3 max 80.94 27 10.029 27 25.828 82 0 24 40.421 100 20.058 27

min -2.227 101 -6.074 98 -20.211 100 0 24 -51.656 82 -12.148 98

4 max 80.94 27 10.029 27 25.828 82 0 24 20.211 100 10.029 27

min -2.227 101 -6.074 98 -20.211 100 0 24 -25.828 82 -6.074 98

5 max 80.94 27 10.029 27 25.828 82 0 24 0 24 0 24

min -2.227 101 -6.074 98 -20.211 100 0 24 0 24 0 24

C1 1 max 64.436 27 31.004 79 18.265 101 0 24 81.507 83 124.017 79

min -2.086 95 -21.362 97 -20.377 83 0 24 -73.059 101 -85.448 97

2 max 64.436 27 31.004 79 18.265 101 0 24 61.13 83 93.013 79

min -2.086 95 -21.362 97 -20.377 83 0 24 -54.794 101 -64.086 97

3 max 64.436 27 31.004 79 18.265 101 0 24 40.754 83 62.008 79

min -2.086 95 -21.362 97 -20.377 83 0 24 -36.529 101 -42.724 97

4 max 64.436 27 31.004 79 18.265 101 0 24 20.377 83 31.004 79

min -2.086 95 -21.362 97 -20.377 83 0 24 -18.265 101 -21.362 97

5 max 64.436 27 31.004 79 18.265 101 0 24 0 24 0 24

min -2.086 95 -21.362 97 -20.377 83 0 24 0 24 0 24

A2 1 max 95.859 27 44.976 97 9.429 83 0 24 25.384 101 179.906 97

min -6.02 101 -58.397 79 -6.346 101 0 24 -37.717 83 -233.589 79

2 max 95.859 27 44.976 97 9.429 83 0 24 19.038 101 134.929 97

min -6.02 101 -58.397 79 -6.346 101 0 24 -28.288 83 -175.192 79

3 max 95.859 27 44.976 97 9.429 83 0 24 12.692 101 89.953 97

min -6.02 101 -58.397 79 -6.346 101 0 24 -18.859 83 -116.794 79

4 max 95.859 27 44.976 97 9.429 83 0 24 6.346 101 44.976 97

min -6.02 101 -58.397 79 -6.346 101 0 24 -9.429 83 -58.397 79min -6.02 101 -58.397 79 -6.346 101 0 24 -9.429 83 -58.397 79

5 max 95.859 27 44.976 97 9.429 83 0 24 0 24 0 24

min -6.02 101 -58.397 79 -6.346 101 0 24 0 24 0 24

B1 1 max 71.777 27 26.521 101 2.267 101 0 24 21.368 38 106.086 101

min -2.077 95 -28.889 83 -5.342 38 0 24 -9.067 101 -115.558 83

2 max 71.777 27 26.521 101 2.267 101 0 24 16.026 38 79.564 101

min -2.077 95 -28.889 83 -5.342 38 0 24 -6.801 101 -86.668 83

3 max 71.777 27 26.521 101 2.267 101 0 24 10.684 38 53.043 101

min -2.077 95 -28.889 83 -5.342 38 0 24 -4.534 101 -57.779 83

4 max 71.777 27 26.521 101 2.267 101 0 24 5.342 38 26.521 101

min -2.077 95 -28.889 83 -5.342 38 0 24 -2.267 101 -28.889 83

5 max 71.777 27 26.521 101 2.267 101 0 24 0 24 0 24

min -2.077 95 -28.889 83 -5.342 38 0 24 0 24 0 24

A1 1 max 83.309 27 44.76 98 39.313 101 0 24 177.325 83 179.039 98

min -4.89 95 -53.187 80 -44.331 83 0 24 -157.254 101 -212.748 80

2 max 83.309 27 44.76 98 39.313 101 0 24 132.994 83 134.279 98

min -4.89 95 -53.187 80 -44.331 83 0 24 -117.94 101 -159.561 80

3 max 83.309 27 44.76 98 39.313 101 0 24 88.663 83 89.519 98

min -4.89 95 -53.187 80 -44.331 83 0 24 -78.627 101 -106.374 80

4 max 83.309 27 44.76 98 39.313 101 0 24 44.331 83 44.76 98

min -4.89 95 -53.187 80 -44.331 83 0 24 -39.313 101 -53.187 80

5 max 83.309 27 44.76 98 39.313 101 0 24 0 24 0 24

min -4.89 95 -53.187 80 -44.331 83 0 24 0 24 0 24
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APPENDIX C

Column Forces (For Anchor Bolt Design)



Title: LRFD Column Forces (GND-LOWER)
Unit Type 1500SF

Project Name: Summit Horizon Neighborhood

Project Number: 160063

Date: 9/11/2016

Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC

B1 1 max 76.617 27 8.565 85 0 24 0.016 101 0 24 45.906 85

min -3.4 98 -0.772 91 0 24 -0.023 83 0 24 -4.136 91

2 max 76.617 27 8.565 85 0 24 0.016 101 0 24 34.429 85

min -3.4 98 -0.772 91 0 24 -0.023 83 0 24 -3.102 91

3 max 76.617 27 8.565 85 0 24 0.016 101 0 24 22.953 85

min -3.4 98 -0.772 91 0 24 -0.023 83 0 24 -2.068 91

4 max 76.617 27 8.565 85 0 24 0.016 101 0 24 11.476 85

min -3.4 98 -0.772 91 0 24 -0.023 83 0 24 -1.034 91

5 max 76.617 27 8.565 85 0 24 0.016 101 0 24 0 24

min -3.4 98 -0.772 91 0 24 -0.023 83 0 24 0 24

C1 1 max 54.626 89 2.236 89 0 24 0.009 101 0 24 23.169 89

min -17.388 95 -1.092 38 0 24 -0.013 83 0 24 -11.313 38

2 max 54.626 89 2.236 89 0 24 0.009 101 0 24 17.377 89

min -17.388 95 -1.092 38 0 24 -0.013 83 0 24 -8.484 38

3 max 54.626 89 2.236 89 0 24 0.009 101 0 24 11.584 89

min -17.388 95 -1.092 38 0 24 -0.013 83 0 24 -5.656 38

4 max 54.626 89 2.236 89 0 24 0.009 101 0 24 5.792 89

min -17.388 95 -1.092 38 0 24 -0.013 83 0 24 -2.828 38

5 max 54.626 89 2.236 89 0 24 0.009 101 0 24 0 24

min -17.388 95 -1.092 38 0 24 -0.013 83 0 24 0 24

C2 1 max 68.177 27 0.784 101 0 24 0.008 101 0 24 11.257 101

min -10.186 101 -2.414 83 0 24 -0.011 83 0 24 -34.668 83

B
la
c
k
w
e
ll

min -10.186 101 -2.414 83 0 24 -0.011 83 0 24 -34.668 83

2 max 68.177 27 0.784 101 0 24 0.008 101 0 24 8.443 101

min -10.186 101 -2.414 83 0 24 -0.011 83 0 24 -26.001 83

3 max 68.177 27 0.784 101 0 24 0.008 101 0 24 5.628 101

min -10.186 101 -2.414 83 0 24 -0.011 83 0 24 -17.334 83

4 max 68.177 27 0.784 101 0 24 0.008 101 0 24 2.814 101

min -10.186 101 -2.414 83 0 24 -0.011 83 0 24 -8.667 83

5 max 68.177 27 0.784 101 0 24 0.008 101 0 24 0 24

min -10.186 101 -2.414 83 0 24 -0.011 83 0 24 0 24

B2 1 max 83.533 27 1.699 101 0 24 0.011 101 0 24 17.6 101

min -10.682 101 -6.049 83 0 24 -0.015 83 0 24 -62.667 83

2 max 83.533 27 1.699 101 0 24 0.011 101 0 24 13.2 101

min -10.682 101 -6.049 83 0 24 -0.015 83 0 24 -47 83

3 max 83.533 27 1.699 101 0 24 0.011 101 0 24 8.8 101

min -10.682 101 -6.049 83 0 24 -0.015 83 0 24 -31.333 83

4 max 83.533 27 1.699 101 0 24 0.011 101 0 24 4.4 101

min -10.682 101 -6.049 83 0 24 -0.015 83 0 24 -15.667 83

5 max 83.533 27 1.699 101 0 24 0.011 101 0 24 0 24

min -10.682 101 -6.049 83 0 24 -0.015 83 0 24 0 24

A2 1 max 106.246 27 7.407 39 0 24 0.022 101 0 24 39.7 39

min -11.872 97 -5.336 82 0 24 -0.029 83 0 24 -28.599 82

2 max 106.246 27 7.407 39 0 24 0.022 101 0 24 29.775 39

min -11.872 97 -5.336 82 0 24 -0.029 83 0 24 -21.449 82

3 max 106.246 27 7.407 39 0 24 0.022 101 0 24 19.85 39

min -11.872 97 -5.336 82 0 24 -0.029 83 0 24 -14.299 82

4 max 106.246 27 7.407 39 0 24 0.022 101 0 24 9.925 39

min -11.872 97 -5.336 82 0 24 -0.029 83 0 24 -7.15 82

5 max 106.246 27 7.407 39 0 24 0.022 101 0 24 0 24

REVISION 1 
IN ACCORDANCE WITH ACI 318-14 Cl.
17.2.3.4.3 d), MULTIPLY SEISMIC LOADS
BY BY Ω0 = 2.0 FOR ANCHORAGE
DESIGN.
WORST CASE TENSION 
Nu = 32.1 kips
Vu = 48.2 kips



Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC

min -11.872 97 -5.336 82 0 24 -0.029 83 0 24 0 24

A1 1 max 86.628 27 31.555 100 0 24 0.11 101 0 24 27.137 100

min -2.469 98 -30.854 82 0 24 -0.154 83 0 24 -26.535 82

2 max 86.628 27 31.555 100 0 24 0.11 101 0 24 20.353 100

min -2.469 98 -30.854 82 0 24 -0.154 83 0 24 -19.901 82

3 max 86.628 27 31.555 100 0 24 0.11 101 0 24 13.569 100

min -2.469 98 -30.854 82 0 24 -0.154 83 0 24 -13.267 82

4 max 86.628 27 31.555 100 0 24 0.11 101 0 24 6.784 100

min -2.469 98 -30.854 82 0 24 -0.154 83 0 24 -6.634 82

5 max 86.628 27 31.555 100 0 24 0.11 101 0 24 0 24

min -2.469 98 -30.854 82 0 24 -0.154 83 0 24 0 24
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APPENDIX D

Frost Wall (Grade Beam) Forces



Title: Grade Beam Forces - 1500SF Unit
Unit Type 1500SF

Project Name: Summit Horizon Neighborhood

Project Number: 160063

Date: 9/11/2016

Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC

M448A 1 max 17.068 101 0.729 101 0.318 100 0.757 83 4.117 82 79.818 101

min -20.27 83 -0.851 83 -0.32 82 -0.573 101 -4.066 100 -84.761 83

2 max 17.068 101 0.729 101 0.318 100 0.757 83 2.37 82 75.84 101

min -20.27 83 -0.851 83 -0.32 82 -0.573 101 -2.333 100 -80.118 83

3 max 17.068 101 0.729 101 0.318 100 0.757 83 0.647 83 71.862 101

min -20.27 83 -0.851 83 -0.32 82 -0.573 101 -0.623 101 -75.476 83

4 max 17.068 101 0.729 101 0.318 100 0.757 83 1.135 88 68.37 100

min -20.27 83 -0.851 83 -0.32 82 -0.573 101 -1.122 82 -71.256 82

5 max 17.068 101 0.729 101 0.318 100 0.757 83 2.865 100 65.616 100

min -20.27 83 -0.851 83 -0.32 82 -0.573 101 -2.869 82 -67.843 82

M449A 1 max 28.593 80 5.732 101 0.372 82 0.277 101 2.956 100 110.835 80

min -22.456 98 -6.492 83 -0.369 100 -0.459 83 -2.94 82 -86.322 98

2 max 28.593 80 5.732 101 0.372 82 0.277 101 1.612 100 109.974 79

min -22.456 98 -6.492 83 -0.369 100 -0.459 83 -1.588 82 -82.861 97

3 max 28.593 80 5.732 101 0.372 82 0.277 101 0.283 101 110.566 79

min -22.456 98 -6.492 83 -0.369 100 -0.459 83 -0.249 83 -80.853 97

4 max 28.593 80 5.732 101 0.372 82 0.277 101 1.117 82 111.158 79

min -22.456 98 -6.492 83 -0.369 100 -0.459 83 -1.076 88 -78.846 97

5 max 28.593 80 5.732 101 0.372 82 0.277 101 2.469 82 111.75 79

min -22.456 98 -6.492 83 -0.369 100 -0.459 83 -2.418 100 -76.839 97

M450A 1 max 58.873 79 9.032 97 0.298 97 3.218 101 2.558 79 98.295 27

min -44.812 97 -10.056 79 -0.436 79 -4.018 83 -1.609 97 -45.544 98

2 max 58.873 79 9.032 97 0.298 97 3.218 101 0.941 80 118.28 79

min -44.812 97 -10.056 79 -0.436 79 -4.018 83 -0.505 98 -77.838 97

3 max 58.873 79 9.032 97 0.298 97 3.218 101 0.808 94 155.652 79

min -44.812 97 -10.056 79 -0.436 79 -4.018 83 -0.888 88 -111.406 97

4 max 58.873 79 9.032 97 0.298 97 3.218 101 1.718 97 193.024 79

min -44.812 97 -10.056 79 -0.436 79 -4.018 83 -2.307 79 -144.974 97

5 max 58.873 79 9.032 97 0.298 97 3.218 101 2.827 97 230.396 79

min -44.812 97 -10.056 79 -0.436 79 -4.018 83 -3.929 79 -178.543 97

M451A 1 max 6.795 101 10.973 82 0.406 79 6.166 83 3.04 97 24.827 97

min -12.781 83 -10.386 100 -0.266 97 -4.849 101 -4.635 79 -51.986 44

2 max 6.795 101 10.973 82 0.406 79 6.166 83 1.58 97 77.235 101

min -12.781 83 -10.386 100 -0.266 97 -4.849 101 -2.41 79 -84.131 83

3 max 6.795 101 10.973 82 0.406 79 6.166 83 1.041 101 132.023 101

min -12.781 83 -10.386 100 -0.266 97 -4.849 101 -1.111 83 -142.152 83

4 max 6.795 101 10.973 82 0.406 79 6.166 83 2.038 79 186.812 101

min -12.781 83 -10.386 100 -0.266 97 -4.849 101 -1.34 97 -200.174 83

5 max 6.795 101 10.973 82 0.406 79 6.166 83 4.263 79 243.321 100

min -12.781 83 -10.386 100 -0.266 97 -4.849 101 -2.8 97 -259.842 82

M452A 1 max 51.585 80 12.6 80 0.305 97 6.259 101 4.227 79 213.042 80

min -42.974 98 -11.715 98 -0.497 79 -8 83 -2.946 97 -179.086 98

2 max 51.585 80 12.6 80 0.305 97 6.259 101 2.439 88 166.718 80

min -42.974 98 -11.715 98 -0.497 79 -8 83 -1.865 94 -136.017 98

3 max 51.585 80 12.6 80 0.305 97 6.259 101 1.307 100 120.874 79

min -42.974 98 -11.715 98 -0.497 79 -8 83 -1.449 82 -93.367 97

4 max 51.585 80 12.6 80 0.305 97 6.259 101 0.512 101 75.961 79

min -42.974 98 -11.715 98 -0.497 79 -8 83 -1.352 83 -51.722 97

5 max 51.585 80 12.6 80 0.305 97 6.259 101 1.535 97 49.812 27

min -42.974 98 -11.715 98 -0.497 79 -8 83 -3.077 79 -24.139 94

M453A 1 max 33.92 79 7.786 101 0.45 82 2.637 89 3.234 100 90.038 80

min -22.757 97 -10.385 83 -0.44 100 -2.383 83 -3.291 82 -89.327 98

2 max 33.92 79 7.786 101 0.45 82 2.637 89 1.601 100 97.859 80

min -22.757 97 -10.385 83 -0.44 100 -2.383 83 -1.618 82 -87.749 98

3 max 33.92 79 7.786 101 0.45 82 2.637 89 0.111 39 105.681 80

min -22.757 97 -10.385 83 -0.44 100 -2.383 83 -0.067 91 -86.17 98

4 max 33.92 79 7.786 101 0.45 82 2.637 89 1.727 82 114.388 79

min -22.757 97 -10.385 83 -0.44 100 -2.383 83 -1.667 100 -85.484 97

5 max 33.92 79 7.786 101 0.45 82 2.637 89 3.4 82 123.789 79

min -22.757 97 -10.385 83 -0.44 100 -2.383 83 -3.301 100 -85.481 97

B
la
c
k
w
e
ll  (LFRD) - 



Member Section Axial (k) LC Y Shear (k) LC Z Shear (k) LC Torque (k*ft) LC My (k*ft) LC Mz (k*ft) LC

M454A 1 max 22.061 100 2.586 89 0.411 88 3.189 83 4.659 94 122.207 101

min -32.52 82 -1.674 95 -0.344 94 -2.593 101 -5.348 88 -110.804 83

2 max 22.061 100 2.586 89 0.411 88 3.189 83 2.764 94 109.692 101

min -32.52 82 -1.674 95 -0.344 94 -2.593 101 -3.083 88 -103.387 83

3 max 22.061 100 2.586 89 0.411 88 3.189 83 0.984 83 97.176 101

min -32.52 82 -1.674 95 -0.344 94 -2.593 101 -0.918 101 -95.97 83

4 max 22.061 100 2.586 89 0.411 88 3.189 83 1.847 79 84.66 101

min -32.52 82 -1.674 95 -0.344 94 -2.593 101 -1.419 97 -88.553 83

5 max 22.061 100 2.586 89 0.411 88 3.189 83 3.714 88 74.422 100

min -32.52 82 -1.674 95 -0.344 94 -2.593 101 -2.923 94 -83.337 82
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APPENDIX E

Reaction Forces (For Footing Design)



Title: REACTIONS (ASD)
Unit Type 1500SF

Project Name: Summit Horizon Neighborhood

Project Number: 160063

Date: 8/11/2016

LC LOCATION X (k) Y (k) Z (k)

102 A1 -0.813 40.593 -1.28

103 A1 -6.679 55.556 -4.448

104 A1 -0.813 40.593 -1.28

105 A1 -16.445 76.125 -5.9

106 A1 -16.943 78.46 -7.15

107 A1 3.421 35.486 -17.642

108 A1 -5.022 45.085 14.986

109 A1 3.41 34.574 -17.567

110 A1 -4.207 43.214 11.869

111 A1 3.019 34.466 -16.042

112 A1 -4.609 43.101 13.434

113 A1 -11.472 42.131 -1.143

114 A1 9.85 37.327 -1.452

115 A1 -11.37 41.155 -1.153

116 A1 9.754 36.396 -1.46

117 A1 -2.028 47.978 -15.948

118 A1 -8.375 55.193 8.57

119 A1 -2.035 47.294 -15.891

120 A1 -7.762 53.788 6.23

121 A1 -2.329 47.213 -14.745

122 A1 -8.065 53.705 7.407

123 A1 -13.218 52.973 -3.55

124 A1 2.798 49.363 -3.78

125 A1 -13.141 52.241 -3.556

126 A1 2.727 48.666 -3.784

127 A1 -13.737 74.59 -19.533

128 A1 -20.127 81.869 5.16

129 A1 -13.743 73.906 -19.475

130 A1 -19.509 80.457 2.801

131 A1 -14.039 73.83 -18.318

132 A1 -19.813 80.378 3.989

133 A1 -24.998 79.63 -7.05

134 A1 -8.882 75.995 -7.273

135 A1 -24.919 78.899 -7.055

136 A1 -8.953 75.298 -7.276

137 A1 3.738 19.257 -17.106

138 A1 -4.69 28.842 15.48

139 A1 3.727 18.345 -17.031

140 A1 -3.876 26.973 12.367

141 A1 3.337 18.236 -15.509

142 A1 -4.277 26.859 13.93

143 A1 -11.139 25.893 -0.626

144 A1 10.166 21.093 -0.938

145 A1 -11.037 24.917 -0.637

146 A1 10.07 20.162 -0.947

147 A1 -36.141 52.712 -0.958

148 A1 -35.904 52.668 -1.055

149 A1 -36.378 52.757 -0.86

150 A1 5.927 33.986 -34.716

151 A1 5.351 34.097 -34.473

152 A1 6.502 33.875 -34.959

153 A1 34.312 36.247 -1.844

154 A1 34.074 36.292 -1.745

155 A1 34.55 36.203 -1.944

156 A1 -7.738 54.98 31.93

B
la
c
k
w
e
ll

REVISION 1
THE WEIGHT OF THE FOOTINGS AND
SOIL HAS BEEN ADDED TO THE
ANALYSIS MODEL TO RESIST
OVERTURNING. NO UPLIFT WAS
OBSERVED.



LC LOCATION X (k) Y (k) Z (k)

157 A1 -7.159 54.869 31.686

158 A1 -8.317 55.091 32.174

159 A1 -31.741 60.913 -3.417

160 A1 -31.563 60.88 -3.491

161 A1 -31.919 60.947 -3.343

162 A1 -0.143 46.844 -28.775

163 A1 -0.576 46.928 -28.591

164 A1 0.29 46.761 -28.958

165 A1 21.174 48.546 -4.075

166 A1 20.996 48.579 -4.001

167 A1 21.353 48.512 -4.15

168 A1 -10.414 62.619 21.292

169 A1 -9.979 62.535 21.108

170 A1 -10.849 62.702 21.476

171 A1 -43.642 87.603 -6.929

172 A1 -43.463 87.569 -7.005

173 A1 -43.822 87.636 -6.854

174 A1 -11.837 73.42 -32.451

175 A1 -12.272 73.505 -32.264

176 A1 -11.401 73.335 -32.639

177 A1 9.612 75.144 -7.565

178 A1 9.433 75.178 -7.488

179 A1 9.792 75.11 -7.641

180 A1 -22.183 89.331 17.967

181 A1 -21.746 89.246 17.779

182 A1 -22.621 89.416 18.155

183 A1 -35.619 28.703 -0.189

184 A1 -35.383 28.66 -0.286

185 A1 -35.856 28.747 -0.093

186 A1 6.387 10.007 -33.897

187 A1 5.813 10.117 -33.656

188 A1 6.961 9.897 -34.138

189 A1 34.751 12.259 -1.088

190 A1 34.513 12.304 -0.99

191 A1 34.988 12.215 -1.186

192 A1 -7.238 30.962 32.636

193 A1 -6.661 30.852 32.395

194 A1 -7.816 31.073 32.878

102 A2 -2.473 40.933 0.341

103 A2 -11.426 58.378 3.111

104 A2 -2.473 40.933 0.341

105 A2 -21.444 82.545 6.163

106 A2 -23.452 85.244 6.797

107 A2 -9.448 46.004 3.385

108 A2 4.464 35.299 -2.667

109 A2 -9.419 45.032 3.388

110 A2 3.117 35.392 -1.97

111 A2 -8.766 43.951 3.073

112 A2 3.788 34.282 -2.292

113 A2 -13.31 42.775 1.236

114 A2 8.328 37.368 -0.495

115 A2 -13.224 41.793 1.258

116 A2 8.21 36.437 -0.456

117 A2 -14.431 57.828 4.706

118 A2 -3.965 49.778 0.153

119 A2 -14.408 57.099 4.709

120 A2 -4.976 49.849 0.677

121 A2 -13.916 56.288 4.471

122 A2 -4.47 49.015 0.433

123 A2 -17.323 55.4 3.088

124 A2 -1.068 51.336 1.787

125 A2 -17.258 54.662 3.104

126 A2 -1.155 50.637 1.816

127 A2 -28.745 89.097 9.132

128 A2 -18.186 80.968 4.49

129 A2 -28.72 88.367 9.133

130 A2 -19.204 81.047 5.024



LC LOCATION X (k) Y (k) Z (k)

131 A2 -28.222 87.55 8.889

132 A2 -18.693 80.208 4.775

133 A2 -31.645 86.646 7.473

134 A2 -15.281 82.547 6.163

135 A2 -31.577 85.908 7.488

136 A2 -15.366 81.847 6.19

137 A2 -8.442 29.62 3.241

138 A2 5.442 18.933 -2.799

139 A2 -8.414 28.648 3.244

140 A2 4.097 19.025 -2.103

141 A2 -7.761 27.569 2.93

142 A2 4.766 17.916 -2.424

143 A2 -12.309 26.397 1.097

144 A2 9.309 20.997 -0.632

145 A2 -12.223 25.415 1.119

146 A2 9.191 20.066 -0.593

147 A2 -39.534 54.19 3.297

148 A2 -39.952 54.292 3.565

149 A2 -39.117 54.088 3.03

150 A2 -13.951 56.056 9.309

151 A2 -12.931 55.806 8.651

152 A2 -14.97 56.306 9.967

153 A2 34.093 35.514 -2.548

154 A2 34.512 35.412 -2.815

155 A2 33.674 35.617 -2.28

156 A2 8.548 33.621 -8.579

157 A2 7.528 33.871 -7.923

158 A2 9.569 33.372 -9.236

159 A2 -37.019 63.972 4.639

160 A2 -37.333 64.048 4.84

161 A2 -36.705 63.895 4.438

162 A2 -17.821 65.379 9.157

163 A2 -17.055 65.191 8.664

164 A2 -18.587 65.567 9.651

165 A2 18.281 49.936 0.246

166 A2 18.595 49.859 0.045

167 A2 17.966 50.013 0.447

168 A2 -0.895 48.514 -4.284

169 A2 -1.662 48.702 -3.791

170 A2 -0.129 48.326 -4.776

171 A2 -51.482 95.265 9.037

172 A2 -51.797 95.343 9.238

173 A2 -51.167 95.187 8.836

174 A2 -32.176 96.69 13.639

175 A2 -31.407 96.501 13.145

176 A2 -32.945 96.88 14.134

177 A2 4.199 81.107 4.613

178 A2 4.515 81.029 4.411

179 A2 3.883 81.184 4.814

180 A2 -15.084 79.666 0

181 A2 -15.854 79.855 0.493

182 A2 -14.314 79.476 -0.495

183 A2 -38.019 29.97 3.088

184 A2 -38.435 30.072 3.356

185 A2 -37.602 29.869 2.821

186 A2 -12.447 31.827 9.086

187 A2 -11.429 31.579 8.429

188 A2 -13.465 32.076 9.743

189 A2 35.509 11.327 -2.747

190 A2 35.928 11.225 -3.015

191 A2 35.091 11.43 -2.479

192 A2 9.976 9.443 -8.764

193 A2 8.957 9.692 -8.108

194 A2 10.995 9.194 -9.421

102 B1 0.549 40.198 0.046

103 B1 2.098 53.021 -1.996

104 B1 0.549 40.198 0.046

WORST CASE COMPRESSION



LC LOCATION X (k) Y (k) Z (k)

105 B1 3.482 70.432 -5.817

106 B1 3.913 72.483 -5.895

107 B1 1.689 36.174 -10.185

108 B1 -0.575 43.609 10.222

109 B1 1.688 35.255 -10.13

110 B1 -0.413 41.98 8.27

111 B1 1.61 35.027 -9.169

112 B1 -0.493 41.745 9.258

113 B1 0.221 38.911 -0.33

114 B1 0.866 39.762 0.413

115 B1 0.223 37.961 -0.326

116 B1 0.865 38.804 0.41

117 B1 2.564 46.791 -9.166

118 B1 0.87 52.381 6.157

119 B1 2.563 46.103 -9.125

120 B1 0.991 51.159 4.693

121 B1 2.505 45.932 -8.403

122 B1 0.931 50.983 5.435

123 B1 1.468 48.851 -1.765

124 B1 1.945 49.49 -1.207

125 B1 1.47 48.139 -1.761

126 B1 1.944 48.772 -1.21

127 B1 4.76 69.432 -13.627

128 B1 3.078 75.074 1.794

129 B1 4.759 68.744 -13.584

130 B1 3.198 73.846 0.319

131 B1 4.702 68.577 -12.856

132 B1 3.139 73.674 1.068

133 B1 3.683 71.516 -6.176

134 B1 4.135 72.16 -5.617

135 B1 3.684 70.804 -6.172

136 B1 4.134 71.442 -5.618

137 B1 1.47 20.101 -10.193

138 B1 -0.795 27.525 10.197

139 B1 1.469 19.182 -10.138

140 B1 -0.633 25.898 8.247

141 B1 1.391 18.953 -9.178

142 B1 -0.713 25.661 9.233

143 B1 -0.001 22.834 -0.346

144 B1 0.65 23.683 0.397

145 B1 0 21.883 -0.343

146 B1 0.649 22.725 0.393

147 B1 0.643 42.556 -1.306

148 B1 0.813 42.52 -1.452

149 B1 0.472 42.591 -1.161

150 B1 1.838 35.642 -22.174

151 B1 1.422 35.731 -21.808

152 B1 2.254 35.553 -22.539

153 B1 0.564 45.527 1.414

154 B1 0.392 45.562 1.561

155 B1 0.735 45.491 1.267

156 B1 -0.633 52.456 22.313

157 B1 -0.219 52.368 21.947

158 B1 -1.048 52.545 22.679

159 B1 1.791 51.582 -2.499

160 B1 1.919 51.555 -2.609

161 B1 1.663 51.609 -2.39

162 B1 2.674 46.386 -18.17

163 B1 2.363 46.453 -17.895

164 B1 2.986 46.319 -18.444

165 B1 1.712 53.815 -0.46

166 B1 1.583 53.842 -0.35

167 B1 1.84 53.788 -0.57

168 B1 0.827 59.02 15.229

169 B1 1.138 58.953 14.954

170 B1 0.516 59.087 15.503

171 B1 4.034 74.238 -6.915



LC LOCATION X (k) Y (k) Z (k)

172 B1 4.161 74.211 -7.025

173 B1 3.906 74.265 -6.805

174 B1 4.866 68.996 -22.69

175 B1 4.556 69.064 -22.414

176 B1 5.177 68.928 -22.966

177 B1 3.875 76.49 -4.87

178 B1 3.747 76.518 -4.759

179 B1 4.003 76.463 -4.98

180 B1 3.041 81.741 10.924

181 B1 3.35 81.673 10.647

182 B1 2.731 81.809 11.2

183 B1 0.305 18.793 -1.33

184 B1 0.476 18.757 -1.476

185 B1 0.135 18.828 -1.185

186 B1 1.514 11.892 -22.173

187 B1 1.098 11.98 -21.808

188 B1 1.93 11.804 -22.538

189 B1 0.253 21.759 1.389

190 B1 0.081 21.794 1.536

191 B1 0.425 21.723 1.243

192 B1 -0.958 28.676 22.264

193 B1 -0.543 28.587 21.899

194 B1 -1.373 28.764 22.629

102 B2 0.436 40.166 1.284

103 B2 3.144 54.539 4.413

104 B2 0.436 40.166 1.284

105 B2 6.917 75.115 6.795

106 B2 7.333 77.164 7.79

107 B2 -0.156 43.576 9.101

108 B2 1.034 36.18 -6.49

109 B2 -0.149 42.61 9.045

110 B2 0.92 35.953 -5.039

111 B2 -0.089 41.685 8.32

112 B2 0.982 35.003 -5.782

113 B2 2.022 38.943 0.925

114 B2 -1.15 39.66 1.629

115 B2 2.009 37.985 0.917

116 B2 -1.131 38.696 1.615

117 B2 2.026 53.508 9.508

118 B2 2.912 47.95 -2.221

119 B2 2.03 52.784 9.466

120 B2 2.827 47.78 -1.131

121 B2 2.075 52.09 8.92

122 B2 2.873 47.066 -1.691

123 B2 3.661 50.027 3.357

124 B2 1.272 50.566 3.885

125 B2 3.651 49.309 3.35

126 B2 1.286 49.843 3.873

127 B2 6.898 79.754 13.745

128 B2 7.772 74.144 1.867

129 B2 6.902 79.029 13.701

130 B2 7.688 73.98 2.973

131 B2 6.946 78.331 13.146

132 B2 7.733 73.263 2.404

133 B2 8.547 76.244 7.52

134 B2 6.119 76.787 8.046

135 B2 8.536 75.525 7.512

136 B2 6.132 76.063 8.033

137 B2 -0.331 27.503 8.57

138 B2 0.861 20.118 -6.992

139 B2 -0.325 26.537 8.514

140 B2 0.747 19.89 -5.544

141 B2 -0.265 25.613 7.791

142 B2 0.809 18.94 -6.285

143 B2 1.844 22.876 0.408

144 B2 -1.321 23.593 1.113

145 B2 1.831 21.919 0.401



LC LOCATION X (k) Y (k) Z (k)

146 B2 -1.302 22.629 1.099

147 B2 6.414 42.837 0.36

148 B2 6.321 42.861 0.325

149 B2 6.507 42.814 0.395

150 B2 -0.301 52.467 20.32

151 B2 -0.066 52.406 20.409

152 B2 -0.535 52.528 20.23

153 B2 -5.449 45.174 2.465

154 B2 -5.356 45.15 2.5

155 B2 -5.543 45.197 2.429

156 B2 1.267 35.532 -17.526

157 B2 1.031 35.593 -17.616

158 B2 1.502 35.471 -17.436

159 B2 6.965 52.948 2.937

160 B2 6.895 52.966 2.911

161 B2 7.035 52.93 2.963

162 B2 1.919 60.184 17.941

163 B2 2.094 60.138 18.007

164 B2 1.743 60.23 17.874

165 B2 -1.964 54.703 4.512

166 B2 -1.894 54.685 4.539

167 B2 -2.034 54.721 4.486

168 B2 3.084 47.46 -10.509

169 B2 2.907 47.506 -10.576

170 B2 3.26 47.414 -10.442

171 B2 11.898 79.162 7.105

172 B2 11.829 79.18 7.08

173 B2 11.967 79.144 7.13

174 B2 6.796 86.459 22.258

175 B2 6.971 86.413 22.322

176 B2 6.622 86.506 22.194

177 B2 2.838 80.93 8.676

178 B2 2.907 80.912 8.701

179 B2 2.768 80.948 8.651

180 B2 7.941 73.625 -6.495

181 B2 7.765 73.671 -6.56

182 B2 8.116 73.578 -6.431

183 B2 6.138 19.09 -0.405

184 B2 6.045 19.113 -0.441

185 B2 6.231 19.067 -0.37

186 B2 -0.561 28.703 19.515

187 B2 -0.326 28.642 19.605

188 B2 -0.796 28.763 19.424

189 B2 -5.689 21.423 1.702

190 B2 -5.595 21.4 1.738

191 B2 -5.783 21.447 1.666

192 B2 1.012 11.798 -18.249

193 B2 0.776 11.858 -18.34

194 B2 1.248 11.737 -18.157

102 C1 1.63 39.923 -0.114

103 C1 7.564 51.409 -1.667

104 C1 1.63 39.923 -0.114

105 C1 15.057 66.874 -4.392

106 C1 16.177 68.739 -4.497

107 C1 4.854 36.066 -6.955

108 C1 -1.6 43.169 6.691

109 C1 4.813 35.15 -6.911

110 C1 -0.917 41.57 5.399

111 C1 4.454 34.911 -6.267

112 C1 -1.286 41.322 6.06

113 C1 6.61 36.894 -0.292

114 C1 -3.36 41.231 0.071

115 C1 6.541 35.962 -0.284

116 C1 -3.332 40.258 0.076

117 C1 8.503 45.64 -6.414

118 C1 3.646 50.98 3.831

119 C1 8.472 44.953 -6.381



LC LOCATION X (k) Y (k) Z (k)

120 C1 4.159 49.78 2.861

121 C1 8.201 44.775 -5.897

122 C1 3.881 49.596 3.359

123 C1 9.821 46.265 -1.411

124 C1 2.324 49.524 -1.139

125 C1 9.769 45.566 -1.404

126 C1 2.344 48.795 -1.134

127 C1 18.628 65.814 -9.666

128 C1 13.718 71.207 0.645

129 C1 18.595 65.128 -9.632

130 C1 14.235 70.002 -0.333

131 C1 18.321 64.953 -9.143

132 C1 13.953 69.821 0.169

133 C1 19.958 66.453 -4.63

134 C1 12.383 69.738 -4.357

135 C1 19.903 65.755 -4.623

136 C1 12.403 69.01 -4.352

137 C1 4.194 20.103 -6.905

138 C1 -2.248 27.195 6.734

139 C1 4.154 19.187 -6.861

140 C1 -1.565 25.597 5.443

141 C1 3.795 18.947 -6.217

142 C1 -1.934 25.349 6.104

143 C1 5.95 20.928 -0.246

144 C1 -4.007 25.261 0.117

145 C1 5.881 19.996 -0.237

146 C1 -3.978 24.288 0.122

147 C1 20.224 36.258 -0.763

148 C1 20.434 36.223 -0.831

149 C1 20.013 36.292 -0.696

150 C1 7.238 35.62 -15.563

151 C1 6.717 35.706 -15.395

152 C1 7.758 35.533 -15.731

153 C1 -16.62 51.211 0.502

154 C1 -16.83 51.246 0.568

155 C1 -16.409 51.177 0.436

156 C1 -3.663 51.872 15.328

157 C1 -3.143 51.786 15.16

158 C1 -4.183 51.958 15.495

159 C1 20.05 45.781 -1.766

160 C1 20.208 45.755 -1.816

161 C1 19.892 45.807 -1.716

162 C1 10.298 45.298 -12.877

163 C1 9.907 45.364 -12.751

164 C1 10.689 45.233 -13.003

165 C1 -7.641 57.016 -0.814

166 C1 -7.799 57.042 -0.764

167 C1 -7.483 56.99 -0.863

168 C1 2.095 57.511 10.312

169 C1 2.485 57.446 10.186

170 C1 1.705 57.576 10.437

171 C1 30.286 65.934 -4.987

172 C1 30.444 65.908 -5.038

173 C1 30.127 65.961 -4.937

174 C1 20.45 65.442 -16.172

175 C1 20.058 65.508 -16.046

176 C1 20.842 65.375 -16.298

177 C1 2.327 77.26 -4.033

178 C1 2.169 77.287 -3.983

179 C1 2.486 77.234 -4.083

180 C1 12.146 77.766 7.166

181 C1 12.537 77.699 7.041

182 C1 11.755 77.832 7.292

183 C1 19.224 12.667 -0.695

184 C1 19.434 12.633 -0.762

185 C1 19.013 12.702 -0.627

186 C1 6.253 12.032 -15.483



LC LOCATION X (k) Y (k) Z (k)

187 C1 5.733 12.119 -15.315

188 C1 6.774 11.946 -15.651

189 C1 -17.553 27.598 0.572

190 C1 -17.764 27.632 0.638

191 C1 -17.343 27.563 0.505

192 C1 -4.612 28.255 15.386

193 C1 -4.092 28.169 15.218

194 C1 -5.131 28.34 15.553

102 C2 0.672 39.8 0.014

103 C2 5.302 52.593 1.401

104 C2 0.672 39.8 0.014

105 C2 12.44 71.177 4.039

106 C2 12.98 72.928 4.087

107 C2 -0.359 42.529 5.924

108 C2 1.699 36.491 -5.869

109 C2 -0.342 41.564 5.885

110 C2 1.5 36.133 -4.742

111 C2 -0.227 40.701 5.326

112 C2 1.618 35.246 -5.316

113 C2 5.564 36.779 -0.092

114 C2 -4.18 41.084 0.115

115 C2 5.528 35.835 -0.096

116 C2 -4.121 40.1 0.109

117 C2 3.369 51.445 5.498

118 C2 4.914 46.909 -3.372

119 C2 3.382 50.722 5.468

120 C2 4.764 46.641 -2.526

121 C2 3.468 50.074 5.047

122 C2 4.853 45.975 -2.958

123 C2 7.819 47.125 0.972

124 C2 0.497 50.361 1.127

125 C2 7.792 46.418 0.968

126 C2 0.541 49.622 1.122

127 C2 12.203 74.999 8.586

128 C2 13.752 70.423 -0.391

129 C2 12.215 74.275 8.554

130 C2 13.6 70.16 0.467

131 C2 12.301 73.625 8.127

132 C2 13.688 69.491 0.028

133 C2 16.688 70.646 4.006

134 C2 9.298 73.907 4.161

135 C2 16.66 69.938 4.001

136 C2 9.341 73.169 4.154

137 C2 -0.627 26.605 5.905

138 C2 1.429 20.574 -5.866

139 C2 -0.61 25.64 5.865

140 C2 1.23 20.215 -4.741

141 C2 -0.495 24.778 5.308

142 C2 1.348 19.328 -5.313

143 C2 5.289 20.861 -0.1

144 C2 -4.444 25.161 0.107

145 C2 5.254 19.917 -0.104

146 C2 -4.385 24.177 0.101

147 C2 18.834 36.161 -0.382

148 C2 18.727 36.15 -0.41

149 C2 18.942 36.172 -0.353

150 C2 -0.75 50.946 14.603

151 C2 -0.492 50.97 14.664

152 C2 -1.007 50.922 14.542

153 C2 -17.338 51.041 0.405

154 C2 -17.23 51.053 0.432

155 C2 -17.445 51.03 0.378

156 C2 2.219 36.252 -14.609

157 C2 1.962 36.228 -14.668

158 C2 2.476 36.277 -14.55

159 C2 17.786 46.656 0.757

160 C2 17.705 46.648 0.736



LC LOCATION X (k) Y (k) Z (k)

161 C2 17.867 46.665 0.778

162 C2 3.077 57.763 12.021

163 C2 3.27 57.782 12.066

164 C2 2.883 57.745 11.975

165 C2 -9.388 57.836 1.348

166 C2 -9.307 57.845 1.368

167 C2 -9.469 57.828 1.327

168 C2 5.306 46.727 -9.932

169 C2 5.113 46.709 -9.977

170 C2 5.499 46.746 -9.888

171 C2 26.744 70.145 3.793

172 C2 26.663 70.136 3.773

173 C2 26.825 70.153 3.813

174 C2 11.909 81.342 15.169

175 C2 12.102 81.36 15.211

176 C2 11.716 81.324 15.126

177 C2 -0.672 81.415 4.384

178 C2 -0.591 81.424 4.403

179 C2 -0.753 81.407 4.364

180 C2 14.147 70.215 -7.008

181 C2 13.954 70.197 -7.05

182 C2 14.34 70.233 -6.967

183 C2 18.41 12.64 -0.395

184 C2 18.303 12.629 -0.424

185 C2 18.517 12.652 -0.366

186 C2 -1.145 27.403 14.559

187 C2 -0.887 27.428 14.622

188 C2 -1.403 27.379 14.497

189 C2 -17.709 27.498 0.394

190 C2 -17.601 27.509 0.422

191 C2 -17.816 27.486 0.367

192 C2 1.819 12.731 -14.588

193 C2 1.563 12.706 -14.649

194 C2 2.076 12.756 -14.528

102 BRIDGE 1 0 1.05 -0.291

103 BRIDGE 1 0 6.33 -0.812

104 BRIDGE 1 0 1.05 -0.291

105 BRIDGE 1 0 11.154 -0.887

106 BRIDGE 1 0 12.588 -1.132

107 BRIDGE 1 0 1.05 -0.484

108 BRIDGE 1 0 1.05 -0.099

109 BRIDGE 1 0 1.05 -0.482

110 BRIDGE 1 0 1.05 -0.169

111 BRIDGE 1 0 1.05 -0.448

112 BRIDGE 1 0 1.05 -0.134

113 BRIDGE 1 0 1.05 -0.304

114 BRIDGE 1 0 1.05 -0.281

115 BRIDGE 1 0 1.05 -0.304

116 BRIDGE 1 0 1.05 -0.28

117 BRIDGE 1 0 5.01 -0.826

118 BRIDGE 1 0 5.01 -0.538

119 BRIDGE 1 0 5.01 -0.825

120 BRIDGE 1 0 5.01 -0.59

121 BRIDGE 1 0 5.01 -0.799

122 BRIDGE 1 0 5.01 -0.564

123 BRIDGE 1 0 5.01 -0.692

124 BRIDGE 1 0 5.01 -0.673

125 BRIDGE 1 0 5.01 -0.691

126 BRIDGE 1 0 5.01 -0.673

127 BRIDGE 1 0 12.587 -1.278

128 BRIDGE 1 0 12.589 -0.985

129 BRIDGE 1 0 12.587 -1.276

130 BRIDGE 1 0 12.588 -1.038

131 BRIDGE 1 0 12.587 -1.251

132 BRIDGE 1 0 12.588 -1.012

133 BRIDGE 1 0 12.588 -1.142

134 BRIDGE 1 0 12.588 -1.122



LC LOCATION X (k) Y (k) Z (k)

135 BRIDGE 1 0 12.588 -1.142

136 BRIDGE 1 0 12.588 -1.122

137 BRIDGE 1 0 0.63 -0.367

138 BRIDGE 1 0 0.63 0.018

139 BRIDGE 1 0 0.63 -0.366

140 BRIDGE 1 0 0.63 -0.052

141 BRIDGE 1 0 0.63 -0.332

142 BRIDGE 1 0 0.63 -0.017

143 BRIDGE 1 0 0.63 -0.187

144 BRIDGE 1 0 0.63 -0.164

145 BRIDGE 1 0 0.63 -0.187

146 BRIDGE 1 0 0.63 -0.164

147 BRIDGE 1 0 1.151 -0.247

148 BRIDGE 1 0 1.151 -0.141

149 BRIDGE 1 0 1.151 -0.354

150 BRIDGE 1 0 1.149 -1.364

151 BRIDGE 1 0 1.149 -1.634

152 BRIDGE 1 0 1.15 -1.094

153 BRIDGE 1 0 1.151 -0.393

154 BRIDGE 1 0 1.15 -0.5

155 BRIDGE 1 0 1.151 -0.286

156 BRIDGE 1 0 1.152 0.728

157 BRIDGE 1 0 1.152 0.998

158 BRIDGE 1 0 1.151 0.458

159 BRIDGE 1 0 5.085 -0.65

160 BRIDGE 1 0 5.086 -0.57

161 BRIDGE 1 0 5.085 -0.73

162 BRIDGE 1 0 5.083 -1.486

163 BRIDGE 1 0 5.082 -1.688

164 BRIDGE 1 0 5.083 -1.283

165 BRIDGE 1 0 5.085 -0.757

166 BRIDGE 1 0 5.085 -0.837

167 BRIDGE 1 0 5.085 -0.677

168 BRIDGE 1 0 5.087 0.082

169 BRIDGE 1 0 5.088 0.284

170 BRIDGE 1 0 5.087 -0.12

171 BRIDGE 1 0 12.663 -1.102

172 BRIDGE 1 0 12.664 -1.022

173 BRIDGE 1 0 12.663 -1.182

174 BRIDGE 1 0 12.658 -1.941

175 BRIDGE 1 0 12.657 -2.143

176 BRIDGE 1 0 12.659 -1.739

177 BRIDGE 1 0 12.663 -1.205

178 BRIDGE 1 0 12.662 -1.285

179 BRIDGE 1 0 12.663 -1.125

180 BRIDGE 1 0 12.668 -0.363

181 BRIDGE 1 0 12.669 -0.161

182 BRIDGE 1 0 12.666 -0.565

183 BRIDGE 1 0 0.53 -0.074

184 BRIDGE 1 0 0.53 0.033

185 BRIDGE 1 0 0.53 -0.18

186 BRIDGE 1 0 0.529 -1.191

187 BRIDGE 1 0 0.528 -1.461

188 BRIDGE 1 0 0.529 -0.922

189 BRIDGE 1 0 0.53 -0.222

190 BRIDGE 1 0 0.53 -0.328

191 BRIDGE 1 0 0.53 -0.115

192 BRIDGE 1 0 0.53 0.901

193 BRIDGE 1 0 0.53 1.17

194 BRIDGE 1 0 0.53 0.631

102 BRIDGE 2 0 1.057 0

103 BRIDGE 2 0 6.334 0

104 BRIDGE 2 0 1.057 0

105 BRIDGE 2 0 11.154 0

106 BRIDGE 2 0 12.586 0

107 BRIDGE 2 0 1.057 0

108 BRIDGE 2 0 1.057 0



LC LOCATION X (k) Y (k) Z (k)

109 BRIDGE 2 0 1.057 0

110 BRIDGE 2 0 1.057 0

111 BRIDGE 2 0 1.057 0

112 BRIDGE 2 0 1.057 0

113 BRIDGE 2 0 1.057 0

114 BRIDGE 2 0 1.057 0

115 BRIDGE 2 0 1.057 0

116 BRIDGE 2 0 1.057 0

117 BRIDGE 2 0 5.015 0

118 BRIDGE 2 0 5.015 0

119 BRIDGE 2 0 5.015 0

120 BRIDGE 2 0 5.015 0

121 BRIDGE 2 0 5.015 0

122 BRIDGE 2 0 5.015 0

123 BRIDGE 2 0 5.015 0

124 BRIDGE 2 0 5.015 0

125 BRIDGE 2 0 5.015 0

126 BRIDGE 2 0 5.015 0

127 BRIDGE 2 0 12.586 0

128 BRIDGE 2 0 12.586 0

129 BRIDGE 2 0 12.586 0

130 BRIDGE 2 0 12.586 0

131 BRIDGE 2 0 12.586 0

132 BRIDGE 2 0 12.586 0

133 BRIDGE 2 0 12.586 0

134 BRIDGE 2 0 12.586 0

135 BRIDGE 2 0 12.586 0

136 BRIDGE 2 0 12.586 0

137 BRIDGE 2 0 0.634 0

138 BRIDGE 2 0 0.634 0

139 BRIDGE 2 0 0.634 0

140 BRIDGE 2 0 0.634 0

141 BRIDGE 2 0 0.634 0

142 BRIDGE 2 0 0.634 0

143 BRIDGE 2 0 0.634 0

144 BRIDGE 2 0 0.634 0

145 BRIDGE 2 0 0.634 0

146 BRIDGE 2 0 0.634 0

147 BRIDGE 2 0 1.158 0

148 BRIDGE 2 0 1.158 0

149 BRIDGE 2 0 1.158 0

150 BRIDGE 2 0 1.158 0

151 BRIDGE 2 0 1.158 0

152 BRIDGE 2 0 1.158 0

153 BRIDGE 2 0 1.158 0

154 BRIDGE 2 0 1.158 0

155 BRIDGE 2 0 1.158 0

156 BRIDGE 2 0 1.158 0

157 BRIDGE 2 0 1.158 0

158 BRIDGE 2 0 1.158 0

159 BRIDGE 2 0 5.091 0

160 BRIDGE 2 0 5.091 0

161 BRIDGE 2 0 5.091 0

162 BRIDGE 2 0 5.091 0

163 BRIDGE 2 0 5.091 0

164 BRIDGE 2 0 5.091 0

165 BRIDGE 2 0 5.091 0

166 BRIDGE 2 0 5.091 0

167 BRIDGE 2 0 5.091 0

168 BRIDGE 2 0 5.091 0

169 BRIDGE 2 0 5.091 0

170 BRIDGE 2 0 5.091 0

171 BRIDGE 2 0 12.662 0

172 BRIDGE 2 0 12.662 0

173 BRIDGE 2 0 12.662 0

174 BRIDGE 2 0 12.663 0

175 BRIDGE 2 0 12.663 0



LC LOCATION X (k) Y (k) Z (k)

176 BRIDGE 2 0 12.663 0

177 BRIDGE 2 0 12.662 0

178 BRIDGE 2 0 12.662 0

179 BRIDGE 2 0 12.662 0

180 BRIDGE 2 0 12.661 0

181 BRIDGE 2 0 12.661 0

182 BRIDGE 2 0 12.661 0

183 BRIDGE 2 0 0.533 0

184 BRIDGE 2 0 0.533 0

185 BRIDGE 2 0 0.533 0

186 BRIDGE 2 0 0.533 0

187 BRIDGE 2 0 0.533 0

188 BRIDGE 2 0 0.533 0

189 BRIDGE 2 0 0.533 0

190 BRIDGE 2 0 0.533 0

191 BRIDGE 2 0 0.533 0

192 BRIDGE 2 0 0.533 0

193 BRIDGE 2 0 0.533 0

194 BRIDGE 2 0 0.533 0
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Design Loads
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PROJECT: Summit Horizon DATE:

PROJ. NO.: 10972 ENGINEER: mfs

CLIENT: Blackwell

building code; IBC 2012 units; pounds, feet unless noted otherwise

Seismic Analysis- Building Structure
Design Force (ASCE 12)

Latitude
Longitude

S1= 0.304 (from USGS) I= 1.0

SDS= 0.683 Risk Category II

SD1= 0.363 Seismic Design Cat.  D

Ss= 0.898

Fa= 1.14

Fv= 1.80

R  Cd ASCE Table 12.2-1 B.3. "Steel ordinary concentrically braced frame"

3.25 2 3.25

V=CsW Cs=SDS/(R/I) Cs= 0.21

Vertical Seismic Loads
Ev=0.2SDSDL

Live Loads

Typical Lo= 40 psf Roof 20 psf

Reduction
L=Lo(0.25+15/sqrt(KLLAT)) R1= 0.6

KLL= 1 R2= 0.6

AT= 1000 Lr=LoR1R2= 7.20 psf

AT (sf) L (psf)

1000 28.97
1500 25.49
2000 23.42
2500 22.00

Loads for parking structure

Truck- 250 psf or 16 kip point load (one wheel load)

HS0-44 (aashto TRUCK) 40 kip truck, with;
8 kip on front axil

32 kip on back   axil

Note- I put in a call to the fire marshal to get fire truck loads.

3/25/2016

41.3007
-111.8127

10815 Rancho Bernardo RD., SD, CA 92127
projectmanager@sullawayeng.com

Phone: 858-312-5150  Fax: 858-777-3534
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PROJECT: Summit Horizon DATE:

PROJ. NO.: 10972 ENGINEER: mfs

CLIENT: Blackwell

building code; IBC 2012 units; pounds, feet unless noted otherwise

Snow Load ASCE Chap. 7

Exposure Factor: Ce = = 1.0

Thermal Factor: Ct = = 1.0

Importance Factor: I = = 1.0

Roof Slope Factor: Cs = = 1.00

Ground Snow Load: pg = = 274.3 psf

Flat Roof Snow Load: pf = 0.7 * Ce * Ct * I * pg = 192 psf

Sloped Roof Snow Load: ps = Cs * pf = 192 psf

Snow Drift: 0.0
Roof Slope: S= 2.0

Drift - Courtyard note- No snow drift on roof

lu= 13.3 ft

hd=.43*(lu)^0.33*(pg+10)^0.25 -1.5 = 2.7 ft leeward

hd= 4.6 ft windward w=4hd= 18.4 ft

hc = 15.6-hd= 11.0 ft

=0.13pg+14 <30 = 30 pcf

hb= 6.4 ft

drift load  = pd = hd = 138 psf

pd = 0 at a distance of 'w' from wall

Frost Depth

40 inches

3/25/2016

10815 Rancho Bernardo RD., SD, CA 92127
projectmanager@sullawayeng.com

Phone: 858-312-5150  Fax: 858-777-3534
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3/25/2016 Design Maps Summary Report

http://ehp2­earthquake.wr.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=41.3007&longitude=­111.8127&siteclass=3&riskcategory=0&editi… 1/1

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

Design Maps Summary Report
User–Specified Input

Summit Horizon, Eden, UT
Fri March 25, 2016 18:16:11 UTC

2012 International Building Code
(which utilizes USGS hazard data available in 2008)

41.3007°N, 111.8127°W

Site Class D – “Stiff Soil”

I/II/III

USGS–Provided Output

SS = 0.898 g SMS = 1.025 g SDS = 0.683 g

S1 = 0.304 g SM1 = 0.545 g SD1 = 0.363 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk­targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

 

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject­matter knowledge.
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MecaWind Pro v2.2.6.1 per ASCE 7-10
      Developed by MECA Enterprises, Inc. Copyright  www.mecaenterprises.com

 Date         : 7/12/2016                       Project No.   : JobNo                         
 Company Name : True                            Designed By   : Engineer                      
 Address      : Address                         Description   : Description                   
 City         : City                            Customer Name : Customer                      
 State        : State                           Proj Location : Location                      
 File Location: S:\Projects\10900-10999\10972\Cabins\1000 sqft\mecawind 1000sf.wnd

 Input Parameters: Directional Procedure All Heights Building (Ch 27 Part 1)
      Basic Wind Speed(V)      =  115.00 mph                                  
      Structural Category      =      II           Exposure Category      =       C 
      Natural Frequency        =   N/A             Flexible Structure     =      No 
      Importance Factor        =    1.00           Kd Directional Factor  =    0.85 
      Alpha                    =    9.50           Zg                     =  900.00 ft
      At                       =    0.11           Bt                     =    1.00 
      Am                       =    0.15           Bm                     =    0.65 
      Cc                       =    0.20           l                      =  500.00 ft
      Epsilon                  =    0.20           Zmin                   =   15.00 ft
      Slope of Roof            =  5.837838 : 12    Slope of Roof(Theta)   =   25.94 Deg
      h: Mean Roof Ht          =   32.25 ft        Type of Roof           = GABLED 
      RHt: Ridge Ht            =   34.50 ft        Eht: Eave Height       =   30.00 ft
      OH: Roof Overhang at Eave=     .00 ft        Overhead Type          = No Overhang 
      Bldg Length Along Ridge  =   36.00 ft        Bldg Width Across Ridge=   18.50 ft

 Gust Factor Calculations
      Gust Factor Category I Rigid Structures - Simplified Method
      Gust1:  For Rigid Structures (Nat. Freq.>1 Hz) use 0.85       =  0.85 

      Gust Factor Category II Rigid Structures - Complete Analysis
      Zm:    0.6*Ht                                                 =  19.35 ft
      lzm:   Cc*(33/Zm)^0.167                                       =   0.22 
      Lzm:   l*(Zm/33)^Epsilon                                      = 449.37 ft
      Q:     (1/(1+0.63*((B+Ht)/Lzm)^0.63))^0.5                     =   0.93 
      Gust2: 0.925*((1+1.7*lzm*3.4*Q)/(1+1.7*3.4*lzm))              =   0.89 

      Gust Factor Summary
      Not a Flexible Structure use the Lessor of Gust1 or Gust2     =   0.85 

 Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi
      GCPi   : Internal Pressure Coefficient                        = +/-0.18

 Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

      Kh:  2.01*(Ht/Zg)^(2/Alpha)                                   =   1.00 
      Kht: Topographic Factor (Figure 6-4)                          =   1.00 
      Qh:  .00256*(V)^2*I*Kh*Kht*Kd                                 =  28.70 psf
      Cpww: Windward Wall Cp(Ref Fig 6-6)                           =   0.80 
      Roof Area                                                     =   740.63 ft^2
      Reduction Factor based on Roof Area                           =   0.83 

 MWFRS-Wall Pressures for Wind Normal to 36 ft  Wall (Normal to Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.50    -17.36         -7.03       
            Side Walls          -0.70    -22.24        -11.91       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
            -------------------------------------------------------------------
            Windward         30.00 0.98 1.00 0.80  28.27  14.06  24.39    31.42
            Windward         20.00 0.90 1.00 0.80  25.95  12.48  22.81    29.85
            Windward         10.00 0.85 1.00 0.80  24.43  11.45  21.78    28.81

                              Roof Location                   Cp    Pressure  Pressure 
                                                                   +GCpi(psf)-GCpi(psf)
            ---------------------------------------------------------------------------
            Windward - Min Cp                                 -0.46    -16.39     -6.06
            Windward - Max Cp                                  0.04     -4.19      6.14
            Leeward Norm to Ridge                             -0.60    -19.80     -9.47
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     Normal to Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.36    1080     .00   18.75     .00   281.3      .0      .0
      Side Wall              -22.24     555  -12.34     .00     .00      .0   185.2      .0
      Side Wall              -22.24     555   12.34     .00     .00      .0  -185.2      .0
      Windward Wall           14.06     360     .00    5.06     .00   126.5      .0      .0
      Windward Wall           12.48     360     .00    4.49     .00    67.4      .0      .0
      Windward Wall           11.45     360     .00    4.12     .00    20.6      .0      .0
      Roof Windward          -16.39     370     .00   -2.65    5.46   -60.4      .0      .0
      Roof Leeward           -19.80     370     .00    3.21    6.59    73.0      .0      .0
      Side Wall              -22.24      42   -0.93     .00     .00      .0    29.2      .0
      Side Wall              -22.24      42    0.93     .00     .00      .0   -29.2      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4094     .00   32.98   12.05   508.4      .0      .0

     Normal to Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.36    1080     .00   18.75     .00   281.3      .0      .0
      Side Wall              -22.24     555  -12.34     .00     .00      .0   185.2      .0
      Side Wall              -22.24     555   12.34     .00     .00      .0  -185.2      .0
      Windward Wall           14.06     360     .00    5.06     .00   126.5      .0      .0
      Windward Wall           12.48     360     .00    4.49     .00    67.4      .0      .0
      Windward Wall           11.45     360     .00    4.12     .00    20.6      .0      .0
      Side Wall              -22.24      42   -0.93     .00     .00      .0    29.2      .0
      Side Wall              -22.24      42    0.93     .00     .00      .0   -29.2      .0
      -------------------------------------------------------------------------------------
      Total                     .00    3353     .00   32.43     .00   495.8      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.03    1080     .00    7.59     .00   113.9      .0      .0
      Side Wall              -11.91     555   -6.61     .00     .00      .0    99.2      .0
      Side Wall              -11.91     555    6.61     .00     .00      .0   -99.2      .0
      Windward Wall           24.39     360     .00    8.78     .00   219.5      .0      .0
      Windward Wall           22.81     360     .00    8.21     .00   123.2      .0      .0
      Windward Wall           21.78     360     .00    7.84     .00    39.2      .0      .0
      Roof Windward            6.14     370     .00    0.99   -2.05    22.6      .0      .0
      Roof Leeward            -9.47     370     .00    1.53    3.15    34.9      .0      .0
      Side Wall              -11.91      42   -0.50     .00     .00      .0    15.6      .0
      Side Wall              -11.91      42    0.50     .00     .00      .0   -15.6      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4094     .00   34.96    1.11   553.3      .0      .0

     Normal to Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.03    1080     .00    7.59     .00   113.9      .0      .0
      Side Wall              -11.91     555   -6.61     .00     .00      .0    99.2      .0
      Side Wall              -11.91     555    6.61     .00     .00      .0   -99.2      .0
      Windward Wall           24.39     360     .00    8.78     .00   219.5      .0      .0
      Windward Wall           22.81     360     .00    8.21     .00   123.2      .0      .0
      Windward Wall           21.78     360     .00    7.84     .00    39.2      .0      .0
      Side Wall              -11.91      42   -0.50     .00     .00      .0    15.6      .0
      Side Wall              -11.91      42    0.50     .00     .00      .0   -15.6      .0
      -------------------------------------------------------------------------------------
      Total                     .00    3353     .00   32.43     .00   495.8      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     360     .00    5.76     .00   144.0      .0      .0
      Windward Wall           16.00     360     .00    5.76     .00    86.4      .0      .0
      Windward Wall           16.00     360     .00    5.76     .00    28.8      .0      .0
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      Roof Windward            8.00     162     .00    1.30     .00    41.8      .0      .0
      Roof Leeward             8.00     162     .00    1.30     .00    41.8      .0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    1404     .00   19.87     .00   342.8      .0      .0

     Notes - Normal to Ridge
      Note (1)  Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht
      Note (2)  Wall & Roof Pressures = Qh*(G*Cp - GCPi)
      Note (3)  +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
      Note (4)  Total Pressure = Leeward Press + Windward Press (For + or - GCPi)
      Note (5)  Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 25.9 Deg, h/l= 0.90
      Note (6)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (7)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (8)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 MWFRS-Wall Pressures for Wind Normal to 18.5 ft wall (Along Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.31    -12.75         -2.42       
            Side Walls          -0.70    -22.24        -11.91       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
            -------------------------------------------------------------------
            Windward         34.50 1.01 1.00 0.80  29.11  14.63  24.96    27.38
            Windward         30.00 0.98 1.00 0.80  28.27  14.06  24.39    26.80
            Windward         20.00 0.90 1.00 0.80  25.95  12.48  22.81    25.23
            Windward         10.00 0.85 1.00 0.80  24.43  11.45  21.78    24.19

                Roof - Dist from Windward Edge      Cp   Pressure  Pressure 
                                                        +GCpi(psf)-GCpi(psf)
            ----------------------------------------------------------------
            Roof: 0.0 ft to 16.1 ft                -1.05    -30.69    -20.36
            Roof: 16.1 ft to 32.3 ft               -0.74    -23.26    -12.93
            Roof: 32.3 ft to 36.0 ft               -0.66    -21.23    -10.89

     Along Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -12.75     555    7.08     .00     .00      .0  -106.1      .0
      Side Wall              -22.24    1080     .00   24.02     .00   360.3      .0      .0
      Side Wall              -22.24    1080     .00  -24.02     .00  -360.3      .0      .0
      Windward Wall           14.06     185    2.60     .00     .00      .0   -65.0      .0
      Windward Wall           12.48     185    2.31     .00     .00      .0   -34.6      .0
      Windward Wall           11.45     185    2.12     .00     .00      .0   -10.6      .0
      Roof (0 to h/2)        -30.69     166     .00   -2.23    4.58   -50.7   -45.5   -22.1
      Roof (0 to h/2)        -30.69     166     .00    2.23    4.58    50.7   -45.5    22.1
      Roof (h/2 to h)        -23.26     166     .00   -1.69    3.47   -38.4    21.5    10.4
      Roof (h/2 to h)        -23.26     166     .00    1.69    3.47    38.4    21.5   -10.4
      Roof (h to 2h)         -21.23      39     .00   -0.36    0.74    -8.1    11.9     5.8
      Roof (h to 2h)         -21.23      39     .00    0.36    0.74     8.1    11.9    -5.8
      Leeward Wall           -12.75      42    0.53     .00     .00      .0   -16.7      .0
      Windward Wall           14.63      42    0.61     .00     .00      .0   -19.2      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4094   15.24     .00   17.57      .0  -276.6      .0

     Along Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -12.75     555    7.08     .00     .00      .0  -106.1      .0
      Side Wall              -22.24    1080     .00   24.02     .00   360.3      .0      .0
      Side Wall              -22.24    1080     .00  -24.02     .00  -360.3      .0      .0
      Windward Wall           14.06     185    2.60     .00     .00      .0   -65.0      .0
      Windward Wall           12.48     185    2.31     .00     .00      .0   -34.6      .0
      Windward Wall           11.45     185    2.12     .00     .00      .0   -10.6      .0
      Leeward Wall           -12.75      42    0.53     .00     .00      .0   -16.7      .0
      Windward Wall           14.63      42    0.61     .00     .00      .0   -19.2      .0
      -------------------------------------------------------------------------------------
      Total                     .00    3353   15.24     .00     .00      .0  -252.3      .0
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     Along Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -2.42     555    1.34     .00     .00      .0   -20.1      .0
      Side Wall              -11.91    1080     .00   12.86     .00   193.0      .0      .0
      Side Wall              -11.91    1080     .00  -12.86     .00  -193.0      .0      .0
      Windward Wall           24.39     185    4.51     .00     .00      .0  -112.8      .0
      Windward Wall           22.81     185    4.22     .00     .00      .0   -63.3      .0
      Windward Wall           21.78     185    4.03     .00     .00      .0   -20.1      .0
      Roof (0 to h/2)        -20.36     166     .00   -1.48    3.04   -33.6   -30.2   -14.7
      Roof (0 to h/2)        -20.36     166     .00    1.48    3.04    33.6   -30.2    14.7
      Roof (h/2 to h)        -12.93     166     .00   -0.94    1.93   -21.3    11.9     5.8
      Roof (h/2 to h)        -12.93     166     .00    0.94    1.93    21.3    11.9    -5.8
      Roof (h to 2h)         -10.89      39     .00   -0.18    0.38    -4.2     6.1     3.0
      Roof (h to 2h)         -10.89      39     .00    0.18    0.38     4.2     6.1    -3.0
      Leeward Wall            -2.42      42    0.10     .00     .00      .0    -3.2      .0
      Windward Wall           24.96      42    1.04     .00     .00      .0   -32.7      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4094   15.24     .00   10.69      .0  -276.6      .0

     Along Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -2.42     555    1.34     .00     .00      .0   -20.1      .0
      Side Wall              -11.91    1080     .00   12.86     .00   193.0      .0      .0
      Side Wall              -11.91    1080     .00  -12.86     .00  -193.0      .0      .0
      Windward Wall           24.39     185    4.51     .00     .00      .0  -112.8      .0
      Windward Wall           22.81     185    4.22     .00     .00      .0   -63.3      .0
      Windward Wall           21.78     185    4.03     .00     .00      .0   -20.1      .0
      Leeward Wall            -2.42      42    0.10     .00     .00      .0    -3.2      .0
      Windward Wall           24.96      42    1.04     .00     .00      .0   -32.7      .0
      -------------------------------------------------------------------------------------
      Total                     .00    3353   15.24     .00     .00      .0  -252.3      .0

     Along Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     185    2.96     .00     .00      .0   -74.0      .0
      Windward Wall           16.00     185    2.96     .00     .00      .0   -44.4      .0
      Windward Wall           16.00     185    2.96     .00     .00      .0   -14.8      .0
      Windward Wall           16.00      42    0.67     .00     .00      .0   -21.0      .0
      -------------------------------------------------------------------------------------
      Total                     .00     597    9.55     .00     .00      .0  -154.2      .0

     Notes - Along Ridge
      Note (1)  Ref Fig 27.4-1, Parallel to Ridge (All), h/l= 0.90
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 Total Base Reaction Summary

                Description              Fx      Fy      Fz       Mx        My        Mz    
                                        Kip     Kip     Kip      K-ft      K-ft      K-ft   
      --------------------------------------------------------------------------------------
      Normal to Ridge Walls+Roof +GCpi      .0    33.0    12.1     508.4        .0        .0
      Normal to Ridge Walls Only +GCpi      .0    32.4      .0     495.8        .0        .0
      Normal to Ridge Walls+Roof -GCpi      .0    35.0     1.1     553.3        .0        .0
      Normal to Ridge Walls Only -GCpi      .0    32.4      .0     495.8        .0        .0
      Normal to Ridge Walls+Roof MIN        .0    19.9      .0     342.8        .0        .0
      Along Ridge Walls+Roof +GCpi        15.2      .0    17.6        .0    -276.6        .0
      Along Ridge Walls Only +GCpi        15.2      .0      .0        .0    -252.3        .0
      Along Ridge Walls+Roof -GCpi        15.2      .0    10.7        .0    -276.6        .0
      Along Ridge Walls Only -GCpi        15.2      .0      .0        .0    -252.3        .0
      Along Ridge Walls+Roof MIN           9.5      .0      .0        .0    -154.2        .0

 Notes Applying to MWFRS Reactions:
      Note (1)  Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
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      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  MIN area is the area of the surface onto a vertical plane normal to wind.
      Note (5)  Total Roof Area (incl OH Top) =  740.63 sq. ft
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Gust Factor Calculations
      Gust Factor Category I Rigid Structures - Simplified Method
      Gust1:  For Rigid Structures (Nat. Freq.>1 Hz) use 0.85       =  0.85 

      Gust Factor Category II Rigid Structures - Complete Analysis
      Zm:    0.6*Ht                                                 =  19.96 ft
      lzm:   Cc*(33/Zm)^0.167                                       =   0.22 
      Lzm:   l*(Zm/33)^Epsilon                                      = 452.16 ft
      Q:     (1/(1+0.63*((B+Ht)/Lzm)^0.63))^0.5                     =   0.92 
      Gust2: 0.925*((1+1.7*lzm*3.4*Q)/(1+1.7*3.4*lzm))              =   0.89 

      Gust Factor Summary
      Not a Flexible Structure use the Lessor of Gust1 or Gust2     =   0.85 

 Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi
      GCPi   : Internal Pressure Coefficient                        = +/-0.18

 Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

      Kh:  2.01*(Ht/Zg)^(2/Alpha)                                   =   1.00 
      Kht: Topographic Factor (Figure 6-4)                          =   1.00 
      Qh:  .00256*(V)^2*I*Kh*Kht*Kd                                 =  28.89 psf
      Cpww: Windward Wall Cp(Ref Fig 6-6)                           =   0.80 
      Roof Area                                                     =  1095.85 ft^2
      Reduction Factor based on Roof Area                           =   0.80 

 MWFRS-Wall Pressures for Wind Normal to 40 ft  Wall (Normal to Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.50    -17.48         -7.08       
            Side Walls          -0.70    -22.39        -11.99       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
            -------------------------------------------------------------------
            Windward         30.20 0.98 1.00 0.80  28.31  14.05  24.45    31.53
            Windward         20.20 0.90 1.00 0.80  26.01  12.49  22.89    29.96
            Windward         10.20 0.85 1.00 0.80  24.43  11.41  21.81    28.89
            Windward          0.20 0.85 1.00 0.80  24.43  11.41  21.81    28.89

                              Roof Location                   Cp    Pressure  Pressure 
                                                                   +GCpi(psf)-GCpi(psf)
            ---------------------------------------------------------------------------
            Windward - Min Cp                                 -0.44    -16.00     -5.60
            Windward - Max Cp                                  0.06     -3.73      6.67
            Leeward Norm to Ridge                             -0.60    -19.93     -9.53

     Normal to Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.48    1208     .00   21.11     .00   318.8      .0      .0
      Side Wall              -22.39     740  -16.57     .00     .00      .0   250.1      .0
      Side Wall              -22.39     740   16.57     .00     .00      .0  -250.1      .0
      Windward Wall           14.05     400     .00    5.62     .00   141.6      .0      .0
      Windward Wall           12.49     400     .00    4.99     .00    75.9      .0      .0
      Windward Wall           11.41     400     .00    4.56     .00    23.7      .0      .0
      Windward Wall           11.41       8     .00    0.09     .00     0.0      .0      .0
      Roof Windward          -16.00     548     .00   -3.92    7.84   -82.5      .0      .0
      Roof Leeward           -19.93     548     .00    4.89    9.77   102.8      .0      .0
      Side Wall              -22.39      75   -1.68     .00     .00      .0    54.2      .0
      Side Wall              -22.39      75    1.68     .00     .00      .0   -54.2      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5142     .00   37.35   17.61   580.3      .0      .0

     Normal to Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.48    1208     .00   21.11     .00   318.8      .0      .0
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      Side Wall              -22.39     740  -16.57     .00     .00      .0   250.1      .0
      Side Wall              -22.39     740   16.57     .00     .00      .0  -250.1      .0
      Windward Wall           14.05     400     .00    5.62     .00   141.6      .0      .0
      Windward Wall           12.49     400     .00    4.99     .00    75.9      .0      .0
      Windward Wall           11.41     400     .00    4.56     .00    23.7      .0      .0
      Windward Wall           11.41       8     .00    0.09     .00     0.0      .0      .0
      Side Wall              -22.39      75   -1.68     .00     .00      .0    54.2      .0
      Side Wall              -22.39      75    1.68     .00     .00      .0   -54.2      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4046     .00   36.38     .00   560.1      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.08    1208     .00    8.55     .00   129.1      .0      .0
      Side Wall              -11.99     740   -8.87     .00     .00      .0   133.9      .0
      Side Wall              -11.99     740    8.87     .00     .00      .0  -133.9      .0
      Windward Wall           24.45     400     .00    9.78     .00   246.4      .0      .0
      Windward Wall           22.89     400     .00    9.15     .00   139.1      .0      .0
      Windward Wall           21.81     400     .00    8.72     .00    45.4      .0      .0
      Windward Wall           21.81       8     .00    0.17     .00     0.0      .0      .0
      Roof Windward            6.67     548     .00    1.64   -3.27    34.4      .0      .0
      Roof Leeward            -9.53     548     .00    2.34    4.67    49.1      .0      .0
      Side Wall              -11.99      75   -0.90     .00     .00      .0    29.0      .0
      Side Wall              -11.99      75    0.90     .00     .00      .0   -29.0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5142     .00   40.36    1.40   643.6      .0      .0

     Normal to Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.08    1208     .00    8.55     .00   129.1      .0      .0
      Side Wall              -11.99     740   -8.87     .00     .00      .0   133.9      .0
      Side Wall              -11.99     740    8.87     .00     .00      .0  -133.9      .0
      Windward Wall           24.45     400     .00    9.78     .00   246.4      .0      .0
      Windward Wall           22.89     400     .00    9.15     .00   139.1      .0      .0
      Windward Wall           21.81     400     .00    8.72     .00    45.4      .0      .0
      Windward Wall           21.81       8     .00    0.17     .00     0.0      .0      .0
      Side Wall              -11.99      75   -0.90     .00     .00      .0    29.0      .0
      Side Wall              -11.99      75    0.90     .00     .00      .0   -29.0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4046     .00   36.38     .00   560.1      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     400     .00    6.40     .00   161.3      .0      .0
      Windward Wall           16.00     400     .00    6.40     .00    97.3      .0      .0
      Windward Wall           16.00     400     .00    6.40     .00    33.3      .0      .0
      Windward Wall           16.00       8     .00    0.13     .00     0.0      .0      .0
      Roof Windward            8.00     245     .00    1.96     .00    65.3      .0      .0
      Roof Leeward             8.00     245     .00    1.96     .00    65.3      .0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    1698     .00   23.25     .00   422.4      .0      .0

     Notes - Normal to Ridge
      Note (1)  Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht
      Note (2)  Wall & Roof Pressures = Qh*(G*Cp - GCPi)
      Note (3)  +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
      Note (4)  Total Pressure = Leeward Press + Windward Press (For + or - GCPi)
      Note (5)  Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 26.6 Deg, h/l= 0.83
      Note (6)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (7)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (8)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 MWFRS-Wall Pressures for Wind Normal to 24.5 ft wall (Along Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
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             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.37    -14.37         -3.97       
            Side Walls          -0.70    -22.39        -11.99       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
            -------------------------------------------------------------------
            Windward         36.33 1.02 1.00 0.80  29.43  14.81  25.21    29.18
            Windward         30.20 0.98 1.00 0.80  28.31  14.05  24.45    28.42
            Windward         20.20 0.90 1.00 0.80  26.01  12.49  22.89    26.86
            Windward         10.20 0.85 1.00 0.80  24.43  11.41  21.81    25.78
            Windward          0.20 0.85 1.00 0.80  24.43  11.41  21.81    25.78

                Roof - Dist from Windward Edge      Cp   Pressure  Pressure 
                                                        +GCpi(psf)-GCpi(psf)
            ----------------------------------------------------------------
            Roof: 0.0 ft to 16.6 ft                -0.99    -29.58    -19.18
            Roof: 16.6 ft to 33.3 ft               -0.77    -24.04    -13.64
            Roof: 33.3 ft to 40.0 ft               -0.63    -20.73    -10.33

     Along Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -14.37     740   10.63     .00     .00      .0  -160.6      .0
      Side Wall              -22.39    1208     .00   27.05     .00   408.4      .0      .0
      Side Wall              -22.39    1208     .00  -27.05     .00  -408.4      .0      .0
      Windward Wall           14.05     245    3.44     .00     .00      .0   -86.7      .0
      Windward Wall           12.49     245    3.06     .00     .00      .0   -46.5      .0
      Windward Wall           11.41     245    2.80     .00     .00      .0   -14.5      .0
      Windward Wall           11.41       5    0.06     .00     .00      .0    -0.0      .0
      Roof (0 to h/2)        -29.58     228     .00   -3.02    6.03   -63.4   -70.4   -35.2
      Roof (0 to h/2)        -29.58     228     .00    3.02    6.03    63.4   -70.4    35.2
      Roof (h/2 to h)        -24.04     228     .00   -2.45    4.90   -51.5    24.2    12.1
      Roof (h/2 to h)        -24.04     228     .00    2.45    4.90    51.5    24.2   -12.1
      Roof (h to 2h)         -20.73      92     .00   -0.86    1.71   -18.0    28.5    14.2
      Roof (h to 2h)         -20.73      92     .00    0.86    1.71    18.0    28.5   -14.2
      Leeward Wall           -14.37      75    1.08     .00     .00      .0   -34.8      .0
      Windward Wall           14.81      75    1.11     .00     .00      .0   -35.9      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5142   22.18     .00   25.27      .0  -414.4      .0

     Along Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -14.37     740   10.63     .00     .00      .0  -160.6      .0
      Side Wall              -22.39    1208     .00   27.05     .00   408.4      .0      .0
      Side Wall              -22.39    1208     .00  -27.05     .00  -408.4      .0      .0
      Windward Wall           14.05     245    3.44     .00     .00      .0   -86.7      .0
      Windward Wall           12.49     245    3.06     .00     .00      .0   -46.5      .0
      Windward Wall           11.41     245    2.80     .00     .00      .0   -14.5      .0
      Windward Wall           11.41       5    0.06     .00     .00      .0    -0.0      .0
      Leeward Wall           -14.37      75    1.08     .00     .00      .0   -34.8      .0
      Windward Wall           14.81      75    1.11     .00     .00      .0   -35.9      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4046   22.18     .00     .00      .0  -379.0      .0

     Along Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -3.97     740    2.94     .00     .00      .0   -44.4      .0
      Side Wall              -11.99    1208     .00   14.48     .00   218.7      .0      .0
      Side Wall              -11.99    1208     .00  -14.48     .00  -218.7      .0      .0
      Windward Wall           24.45     245    5.99     .00     .00      .0  -150.9      .0
      Windward Wall           22.89     245    5.61     .00     .00      .0   -85.2      .0
      Windward Wall           21.81     245    5.34     .00     .00      .0   -27.8      .0
      Windward Wall           21.81       5    0.11     .00     .00      .0    -0.0      .0
      Roof (0 to h/2)        -19.18     228     .00   -1.96    3.91   -41.1   -45.7   -22.8
      Roof (0 to h/2)        -19.18     228     .00    1.96    3.91    41.1   -45.7    22.8
      Roof (h/2 to h)        -13.64     228     .00   -1.39    2.78   -29.2    13.8     6.9
      Roof (h/2 to h)        -13.64     228     .00    1.39    2.78    29.2    13.8    -6.9
      Roof (h to 2h)         -10.33      92     .00   -0.43    0.85    -9.0    14.2     7.1
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      Roof (h to 2h)         -10.33      92     .00    0.43    0.85     9.0    14.2    -7.1
      Leeward Wall            -3.97      75    0.30     .00     .00      .0    -9.6      .0
      Windward Wall           25.21      75    1.89     .00     .00      .0   -61.0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5142   22.18     .00   15.08      .0  -414.4      .0

     Along Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -3.97     740    2.94     .00     .00      .0   -44.4      .0
      Side Wall              -11.99    1208     .00   14.48     .00   218.7      .0      .0
      Side Wall              -11.99    1208     .00  -14.48     .00  -218.7      .0      .0
      Windward Wall           24.45     245    5.99     .00     .00      .0  -150.9      .0
      Windward Wall           22.89     245    5.61     .00     .00      .0   -85.2      .0
      Windward Wall           21.81     245    5.34     .00     .00      .0   -27.8      .0
      Windward Wall           21.81       5    0.11     .00     .00      .0    -0.0      .0
      Leeward Wall            -3.97      75    0.30     .00     .00      .0    -9.6      .0
      Windward Wall           25.21      75    1.89     .00     .00      .0   -61.0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4046   22.18     .00     .00      .0  -379.0      .0

     Along Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     245    3.92     .00     .00      .0   -98.8      .0
      Windward Wall           16.00     245    3.92     .00     .00      .0   -59.6      .0
      Windward Wall           16.00     245    3.92     .00     .00      .0   -20.4      .0
      Windward Wall           16.00       5    0.08     .00     .00      .0    -0.0      .0
      Windward Wall           16.00      75    1.20     .00     .00      .0   -38.7      .0
      -------------------------------------------------------------------------------------
      Total                     .00     815   13.04     .00     .00      .0  -217.5      .0

     Notes - Along Ridge
      Note (1)  Ref Fig 27.4-1, Parallel to Ridge (All), h/l= 0.83
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 Total Base Reaction Summary

                Description              Fx      Fy      Fz       Mx        My        Mz    
                                        Kip     Kip     Kip      K-ft      K-ft      K-ft   
      --------------------------------------------------------------------------------------
      Normal to Ridge Walls+Roof +GCpi      .0    37.3    17.6     580.3        .0        .0
      Normal to Ridge Walls Only +GCpi      .0    36.4      .0     560.1        .0        .0
      Normal to Ridge Walls+Roof -GCpi      .0    40.4     1.4     643.6        .0        .0
      Normal to Ridge Walls Only -GCpi      .0    36.4      .0     560.1        .0        .0
      Normal to Ridge Walls+Roof MIN        .0    23.3      .0     422.4        .0        .0
      Along Ridge Walls+Roof +GCpi        22.2      .0    25.3        .0    -414.4        .0
      Along Ridge Walls Only +GCpi        22.2      .0      .0        .0    -379.0        .0
      Along Ridge Walls+Roof -GCpi        22.2      .0    15.1        .0    -414.4        .0
      Along Ridge Walls Only -GCpi        22.2      .0      .0        .0    -379.0        .0
      Along Ridge Walls+Roof MIN          13.0      .0      .0        .0    -217.5        .0

 Notes Applying to MWFRS Reactions:
      Note (1)  Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  MIN area is the area of the surface onto a vertical plane normal to wind.
      Note (5)  Total Roof Area (incl OH Top) = 1095.85 sq. ft
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1500+ sqft Cabin



Gust Factor Calculations
      Gust Factor Category I Rigid Structures - Simplified Method
      Gust1:  For Rigid Structures (Nat. Freq.>1 Hz) use 0.85       =  0.85 

      Gust Factor Category II Rigid Structures - Complete Analysis
      Zm:    0.6*Ht                                                 =  19.32 ft
      lzm:   Cc*(33/Zm)^0.167                                       =   0.22 
      Lzm:   l*(Zm/33)^Epsilon                                      = 449.23 ft
      Q:     (1/(1+0.63*((B+Ht)/Lzm)^0.63))^0.5                     =   0.93 
      Gust2: 0.925*((1+1.7*lzm*3.4*Q)/(1+1.7*3.4*lzm))              =   0.89 

      Gust Factor Summary
      Not a Flexible Structure use the Lessor of Gust1 or Gust2     =   0.85 

 Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi
      GCPi   : Internal Pressure Coefficient                        = +/-0.18

 Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

      Kh:  2.01*(Ht/Zg)^(2/Alpha)                                   =   1.00 
      Kht: Topographic Factor (Figure 6-4)                          =   1.00 
      Qh:  .00256*(V)^2*I*Kh*Kht*Kd                                 =  28.69 psf
      Cpww: Windward Wall Cp(Ref Fig 6-6)                           =   0.80 
      Roof Area                                                     =  1256.67 ft^2
      Reduction Factor based on Roof Area                           =   0.80 

 MWFRS-Wall Pressures for Wind Normal to 50 ft  Wall (Normal to Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.50    -17.36         -7.03       
            Side Walls          -0.70    -22.24        -11.91       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
            -------------------------------------------------------------------
            Windward         29.40 0.98 1.00 0.80  28.15  13.98  24.30    31.33
            Windward         19.40 0.90 1.00 0.80  25.79  12.37  22.70    29.73
            Windward          9.40 0.85 1.00 0.80  24.43  11.45  21.78    28.81

                              Roof Location                   Cp    Pressure  Pressure 
                                                                   +GCpi(psf)-GCpi(psf)
            ---------------------------------------------------------------------------
            Windward - Min Cp                                 -0.44    -15.89     -5.57
            Windward - Max Cp                                  0.06     -3.70      6.63
            Leeward Norm to Ridge                             -0.60    -19.80     -9.47

     Normal to Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.36    1470     .00   25.52     .00   375.1      .0      .0
      Side Wall              -22.24     662  -14.71     .00     .00      .0   216.2      .0
      Side Wall              -22.24     662   14.71     .00     .00      .0  -216.2      .0
      Windward Wall           13.98     500     .00    6.99     .00   170.5      .0      .0
      Windward Wall           12.37     500     .00    6.19     .00    89.1      .0      .0
      Windward Wall           11.45     470     .00    5.38     .00    25.3      .0      .0
      Roof Windward          -15.89     628     .00   -4.45    8.94   -93.0      .0      .0
      Roof Leeward           -19.80     628     .00    5.54   11.14   115.9      .0      .0
      Side Wall              -22.24      63   -1.40     .00     .00      .0    43.8      .0
      Side Wall              -22.24      63    1.40     .00     .00      .0   -43.8      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5646     .00   45.16   20.08   682.8      .0      .0

     Normal to Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.36    1470     .00   25.52     .00   375.1      .0      .0
      Side Wall              -22.24     662  -14.71     .00     .00      .0   216.2      .0
      Side Wall              -22.24     662   14.71     .00     .00      .0  -216.2      .0
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      Windward Wall           13.98     500     .00    6.99     .00   170.5      .0      .0
      Windward Wall           12.37     500     .00    6.19     .00    89.1      .0      .0
      Windward Wall           11.45     470     .00    5.38     .00    25.3      .0      .0
      Side Wall              -22.24      63   -1.40     .00     .00      .0    43.8      .0
      Side Wall              -22.24      63    1.40     .00     .00      .0   -43.8      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4389     .00   44.07     .00   660.0      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.03    1470     .00   10.33     .00   151.9      .0      .0
      Side Wall              -11.91     662   -7.88     .00     .00      .0   115.8      .0
      Side Wall              -11.91     662    7.88     .00     .00      .0  -115.8      .0
      Windward Wall           24.30     500     .00   12.15     .00   296.5      .0      .0
      Windward Wall           22.70     500     .00   11.35     .00   163.4      .0      .0
      Windward Wall           21.78     470     .00   10.23     .00    48.1      .0      .0
      Roof Windward            6.63     628     .00    1.86   -3.73    38.8      .0      .0
      Roof Leeward            -9.47     628     .00    2.65    5.33    55.4      .0      .0
      Side Wall              -11.91      63   -0.75     .00     .00      .0    23.5      .0
      Side Wall              -11.91      63    0.75     .00     .00      .0   -23.5      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5646     .00   48.58    1.60   754.1      .0      .0

     Normal to Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.03    1470     .00   10.33     .00   151.9      .0      .0
      Side Wall              -11.91     662   -7.88     .00     .00      .0   115.8      .0
      Side Wall              -11.91     662    7.88     .00     .00      .0  -115.8      .0
      Windward Wall           24.30     500     .00   12.15     .00   296.5      .0      .0
      Windward Wall           22.70     500     .00   11.35     .00   163.4      .0      .0
      Windward Wall           21.78     470     .00   10.23     .00    48.1      .0      .0
      Side Wall              -11.91      63   -0.75     .00     .00      .0    23.5      .0
      Side Wall              -11.91      63    0.75     .00     .00      .0   -23.5      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4389     .00   44.07     .00   660.0      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     500     .00    8.00     .00   195.2      .0      .0
      Windward Wall           16.00     500     .00    8.00     .00   115.2      .0      .0
      Windward Wall           16.00     470     .00    7.52     .00    35.3      .0      .0
      Roof Windward            8.00     280     .00    2.24     .00    72.1      .0      .0
      Roof Leeward             8.00     280     .00    2.24     .00    72.1      .0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    2030     .00   28.00     .00   490.0      .0      .0

     Notes - Normal to Ridge
      Note (1)  Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht
      Note (2)  Wall & Roof Pressures = Qh*(G*Cp - GCPi)
      Note (3)  +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
      Note (4)  Total Pressure = Leeward Press + Windward Press (For + or - GCPi)
      Note (5)  Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 26.5 Deg, h/l= 0.64
      Note (6)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (7)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (8)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 MWFRS-Wall Pressures for Wind Normal to 22.5 ft wall (Along Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.29    -12.21         -1.88       
            Side Walls          -0.70    -22.24        -11.91       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
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            -------------------------------------------------------------------
            Windward         35.00 1.01 1.00 0.80  29.20  14.69  25.02    26.90
            Windward         29.40 0.98 1.00 0.80  28.15  13.98  24.30    26.19
            Windward         19.40 0.90 1.00 0.80  25.79  12.37  22.70    24.58
            Windward          9.40 0.85 1.00 0.80  24.43  11.45  21.78    23.66

                Roof - Dist from Windward Edge      Cp   Pressure  Pressure 
                                                        +GCpi(psf)-GCpi(psf)
            ----------------------------------------------------------------
            Roof: 0.0 ft to 16.1 ft                -0.94    -28.10    -17.77
            Roof: 16.1 ft to 32.2 ft               -0.84    -25.71    -15.38
            Roof: 32.2 ft to 50.0 ft               -0.56    -18.76     -8.43

     Along Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -12.21     662    8.08     .00     .00      .0  -118.7      .0
      Side Wall              -22.24    1470     .00   32.69     .00   480.5      .0      .0
      Side Wall              -22.24    1470     .00  -32.69     .00  -480.5      .0      .0
      Windward Wall           13.98     225    3.14     .00     .00      .0   -76.7      .0
      Windward Wall           12.37     225    2.78     .00     .00      .0   -40.1      .0
      Windward Wall           11.45     212    2.42     .00     .00      .0   -11.4      .0
      Roof (0 to h/2)        -28.10     202     .00   -2.53    5.09   -52.9   -86.3   -42.9
      Roof (0 to h/2)        -28.10     202     .00    2.53    5.09    52.9   -86.3    42.9
      Roof (h/2 to h)        -25.71     202     .00   -2.32    4.66   -48.4    -4.0    -2.0
      Roof (h/2 to h)        -25.71     202     .00    2.32    4.66    48.4    -4.0     2.0
      Roof (h to 2h)         -18.76     224     .00   -1.87    3.76   -39.1    60.5    30.1
      Roof (h to 2h)         -18.76     224     .00    1.87    3.76    39.1    60.5   -30.1
      Leeward Wall           -12.21      63    0.77     .00     .00      .0   -24.1      .0
      Windward Wall           14.69      63    0.93     .00     .00      .0   -28.9      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5646   18.12     .00   27.01      .0  -359.4      .0

     Along Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -12.21     662    8.08     .00     .00      .0  -118.7      .0
      Side Wall              -22.24    1470     .00   32.69     .00   480.5      .0      .0
      Side Wall              -22.24    1470     .00  -32.69     .00  -480.5      .0      .0
      Windward Wall           13.98     225    3.14     .00     .00      .0   -76.7      .0
      Windward Wall           12.37     225    2.78     .00     .00      .0   -40.1      .0
      Windward Wall           11.45     212    2.42     .00     .00      .0   -11.4      .0
      Leeward Wall           -12.21      63    0.77     .00     .00      .0   -24.1      .0
      Windward Wall           14.69      63    0.93     .00     .00      .0   -28.9      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4389   18.12     .00     .00      .0  -299.9      .0

     Along Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -1.88     662    1.24     .00     .00      .0   -18.3      .0
      Side Wall              -11.91    1470     .00   17.50     .00   257.3      .0      .0
      Side Wall              -11.91    1470     .00  -17.50     .00  -257.3      .0      .0
      Windward Wall           24.30     225    5.47     .00     .00      .0  -133.4      .0
      Windward Wall           22.70     225    5.11     .00     .00      .0   -73.5      .0
      Windward Wall           21.78     212    4.61     .00     .00      .0   -21.6      .0
      Roof (0 to h/2)        -17.77     202     .00   -1.60    3.22   -33.5   -54.5   -27.2
      Roof (0 to h/2)        -17.77     202     .00    1.60    3.22    33.5   -54.5    27.2
      Roof (h/2 to h)        -15.38     202     .00   -1.39    2.79   -29.0    -2.4    -1.2
      Roof (h/2 to h)        -15.38     202     .00    1.39    2.79    29.0    -2.4     1.2
      Roof (h to 2h)          -8.43     224     .00   -0.84    1.69   -17.6    27.2    13.5
      Roof (h to 2h)          -8.43     224     .00    0.84    1.69    17.6    27.2   -13.5
      Leeward Wall            -1.88      63    0.12     .00     .00      .0    -3.7      .0
      Windward Wall           25.02      63    1.58     .00     .00      .0   -49.3      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5646   18.12     .00   15.39      .0  -359.4      .0

     Along Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
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                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -1.88     662    1.24     .00     .00      .0   -18.3      .0
      Side Wall              -11.91    1470     .00   17.50     .00   257.3      .0      .0
      Side Wall              -11.91    1470     .00  -17.50     .00  -257.3      .0      .0
      Windward Wall           24.30     225    5.47     .00     .00      .0  -133.4      .0
      Windward Wall           22.70     225    5.11     .00     .00      .0   -73.5      .0
      Windward Wall           21.78     212    4.61     .00     .00      .0   -21.6      .0
      Leeward Wall            -1.88      63    0.12     .00     .00      .0    -3.7      .0
      Windward Wall           25.02      63    1.58     .00     .00      .0   -49.3      .0
      -------------------------------------------------------------------------------------
      Total                     .00    4389   18.12     .00     .00      .0  -299.9      .0

     Along Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     225    3.60     .00     .00      .0   -87.8      .0
      Windward Wall           16.00     225    3.60     .00     .00      .0   -51.8      .0
      Windward Wall           16.00     212    3.38     .00     .00      .0   -15.9      .0
      Windward Wall           16.00      63    1.01     .00     .00      .0   -31.5      .0
      -------------------------------------------------------------------------------------
      Total                     .00     725   11.59     .00     .00      .0  -187.1      .0

     Notes - Along Ridge
      Note (1)  Ref Fig 27.4-1, Parallel to Ridge (All), h/l= 0.64
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 Total Base Reaction Summary

                Description              Fx      Fy      Fz       Mx        My        Mz    
                                        Kip     Kip     Kip      K-ft      K-ft      K-ft   
      --------------------------------------------------------------------------------------
      Normal to Ridge Walls+Roof +GCpi      .0    45.2    20.1     682.8        .0        .0
      Normal to Ridge Walls Only +GCpi      .0    44.1      .0     660.0        .0        .0
      Normal to Ridge Walls+Roof -GCpi      .0    48.6     1.6     754.1        .0        .0
      Normal to Ridge Walls Only -GCpi      .0    44.1      .0     660.0        .0        .0
      Normal to Ridge Walls+Roof MIN        .0    28.0      .0     490.0        .0        .0
      Along Ridge Walls+Roof +GCpi        18.1      .0    27.0        .0    -359.4        .0
      Along Ridge Walls Only +GCpi        18.1      .0      .0        .0    -299.9        .0
      Along Ridge Walls+Roof -GCpi        18.1      .0    15.4        .0    -359.4        .0
      Along Ridge Walls Only -GCpi        18.1      .0      .0        .0    -299.9        .0
      Along Ridge Walls+Roof MIN          11.6      .0      .0        .0    -187.1        .0

 Notes Applying to MWFRS Reactions:
      Note (1)  Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  MIN area is the area of the surface onto a vertical plane normal to wind.
      Note (5)  Total Roof Area (incl OH Top) = 1256.67 sq. ft
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Gust Factor Calculations
      Gust Factor Category I Rigid Structures - Simplified Method
      Gust1:  For Rigid Structures (Nat. Freq.>1 Hz) use 0.85       =  0.85 

      Gust Factor Category II Rigid Structures - Complete Analysis
      Zm:    0.6*Ht                                                 =  19.58 ft
      lzm:   Cc*(33/Zm)^0.167                                       =   0.22 
      Lzm:   l*(Zm/33)^Epsilon                                      = 450.41 ft
      Q:     (1/(1+0.63*((B+Ht)/Lzm)^0.63))^0.5                     =   0.92 
      Gust2: 0.925*((1+1.7*lzm*3.4*Q)/(1+1.7*3.4*lzm))              =   0.88 

      Gust Factor Summary
      Not a Flexible Structure use the Lessor of Gust1 or Gust2     =   0.85 

 Table 26.11-1 Internal Pressure Coefficients for Buildings, GCpi
      GCPi   : Internal Pressure Coefficient                        = +/-0.18

 Wind Pressurs Main Wind Force Resisting System (MWFRS) - Ref Figure 27.4-1

      Kh:  2.01*(Ht/Zg)^(2/Alpha)                                   =   1.00 
      Kht: Topographic Factor (Figure 6-4)                          =   1.00 
      Qh:  .00256*(V)^2*I*Kh*Kht*Kd                                 =  28.77 psf
      Cpww: Windward Wall Cp(Ref Fig 6-6)                           =   0.80 
      Roof Area                                                     =  1903.40 ft^2
      Reduction Factor based on Roof Area                           =   0.80 

 MWFRS-Wall Pressures for Wind Normal to 64 ft  Wall (Normal to Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.50    -17.41         -7.05       
            Side Walls          -0.70    -22.30        -11.94       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
            -------------------------------------------------------------------
            Windward         29.25 0.98 1.00 0.80  28.12  13.94  24.30    31.35
            Windward         19.25 0.89 1.00 0.80  25.75  12.33  22.69    29.73
            Windward          9.25 0.85 1.00 0.80  24.43  11.43  21.79    28.84

                              Roof Location                   Cp    Pressure  Pressure 
                                                                   +GCpi(psf)-GCpi(psf)
            ---------------------------------------------------------------------------
            Windward - Min Cp                                 -0.42    -15.45     -5.09
            Windward - Max Cp                                  0.08     -3.22      7.14
            Leeward Norm to Ridge                             -0.60    -19.85     -9.49

     Normal to Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.41    1872     .00   32.58     .00   476.5      .0      .0
      Side Wall              -22.30     775  -17.28     .00     .00      .0   252.8      .0
      Side Wall              -22.30     775   17.28     .00     .00      .0  -252.8      .0
      Windward Wall           13.94     640     .00    8.92     .00   216.4      .0      .0
      Windward Wall           12.33     640     .00    7.89     .00   112.4      .0      .0
      Windward Wall           11.43     592     .00    6.77     .00    31.3      .0      .0
      Roof Windward          -15.45     952     .00   -6.67   13.10  -131.0      .0      .0
      Roof Leeward           -19.85     952     .00    8.58   16.83   168.3      .0      .0
      Side Wall              -22.30      89   -1.99     .00     .00      .0    62.8      .0
      Side Wall              -22.30      89    1.99     .00     .00      .0   -62.8      .0
      -------------------------------------------------------------------------------------
      Total                     .00    7377     .00   58.07   29.94   874.0      .0      .0

     Normal to Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -17.41    1872     .00   32.58     .00   476.5      .0      .0
      Side Wall              -22.30     775  -17.28     .00     .00      .0   252.8      .0
      Side Wall              -22.30     775   17.28     .00     .00      .0  -252.8      .0
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      Windward Wall           13.94     640     .00    8.92     .00   216.4      .0      .0
      Windward Wall           12.33     640     .00    7.89     .00   112.4      .0      .0
      Windward Wall           11.43     592     .00    6.77     .00    31.3      .0      .0
      Side Wall              -22.30      89   -1.99     .00     .00      .0    62.8      .0
      Side Wall              -22.30      89    1.99     .00     .00      .0   -62.8      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5473     .00   56.16     .00   836.6      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.05    1872     .00   13.20     .00   193.0      .0      .0
      Side Wall              -11.94     775   -9.25     .00     .00      .0   135.4      .0
      Side Wall              -11.94     775    9.25     .00     .00      .0  -135.4      .0
      Windward Wall           24.30     640     .00   15.55     .00   377.1      .0      .0
      Windward Wall           22.69     640     .00   14.52     .00   206.9      .0      .0
      Windward Wall           21.79     592     .00   12.90     .00    59.7      .0      .0
      Roof Windward            7.14     952     .00    3.08   -6.05    60.5      .0      .0
      Roof Leeward            -9.49     952     .00    4.10    8.05    80.5      .0      .0
      Side Wall              -11.94      89   -1.07     .00     .00      .0    33.6      .0
      Side Wall              -11.94      89    1.07     .00     .00      .0   -33.6      .0
      -------------------------------------------------------------------------------------
      Total                     .00    7377     .00   63.35    2.00   977.6      .0      .0

     Normal to Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -7.05    1872     .00   13.20     .00   193.0      .0      .0
      Side Wall              -11.94     775   -9.25     .00     .00      .0   135.4      .0
      Side Wall              -11.94     775    9.25     .00     .00      .0  -135.4      .0
      Windward Wall           24.30     640     .00   15.55     .00   377.1      .0      .0
      Windward Wall           22.69     640     .00   14.52     .00   206.9      .0      .0
      Windward Wall           21.79     592     .00   12.90     .00    59.7      .0      .0
      Side Wall              -11.94      89   -1.07     .00     .00      .0    33.6      .0
      Side Wall              -11.94      89    1.07     .00     .00      .0   -33.6      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5473     .00   56.16     .00   836.6      .0      .0

     Normal to Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     640     .00   10.24     .00   248.3      .0      .0
      Windward Wall           16.00     640     .00   10.24     .00   145.9      .0      .0
      Windward Wall           16.00     592     .00    9.47     .00    43.8      .0      .0
      Roof Windward            8.00     432     .00    3.46     .00   112.8      .0      .0
      Roof Leeward             8.00     432     .00    3.46     .00   112.8      .0      .0
      -------------------------------------------------------------------------------------
      Total                     .00    2736     .00   36.86     .00   663.6      .0      .0

     Notes - Normal to Ridge
      Note (1)  Per Fig 27.4-1 Note 7, Since Theta > 10 Deg base calcs on Mean Ht
      Note (2)  Wall & Roof Pressures = Qh*(G*Cp - GCPi)
      Note (3)  +GCpi = Positive Internal Bldg Press, -GCPi = Negative Internal Bldg Press
      Note (4)  Total Pressure = Leeward Press + Windward Press (For + or - GCPi)
      Note (5)  Ref Fig 27.4-1, Normal to Ridge (Theta>=10), Theta= 27.0 Deg, h/l= 0.51
      Note (6)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (7)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (8)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 MWFRS-Wall Pressures for Wind Normal to 26.5 ft wall (Along Ridge)
      All pressures shown are based upon STRENGTH Design, with a Load Factor of  1

                  Wall           Cp       Pressure      Pressure    
                                        +GCpi (psf)   -GCpi (psf)   
             ---------------   ------   -----------   -----------   
            Leeward Wall        -0.28    -12.01         -1.65       
            Side Walls          -0.70    -22.30        -11.94       

                  Wall       Elev   Kz  Kzt   Cp   qz    Press  Press   Total  
                              ft                   psf   +GCpi  -GCpi  +/-GCpi 
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            -------------------------------------------------------------------
            Windward         36.00 1.02 1.00 0.80  29.37  14.79  25.15    26.80
            Windward         29.25 0.98 1.00 0.80  28.12  13.94  24.30    25.95
            Windward         19.25 0.89 1.00 0.80  25.75  12.33  22.69    24.34
            Windward          9.25 0.85 1.00 0.80  24.43  11.43  21.79    23.44

                Roof - Dist from Windward Edge      Cp   Pressure  Pressure 
                                                        +GCpi(psf)-GCpi(psf)
            ----------------------------------------------------------------
            Roof: 0.0 ft to 16.3 ft                -0.90    -27.25    -16.90
            Roof: 16.3 ft to 32.6 ft               -0.90    -27.09    -16.74
            Roof: 32.6 ft to 64.0 ft               -0.50    -17.50     -7.14

     Along Ridge - Base Reactions - Walls+Roof +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -12.01     775    9.31     .00     .00      .0  -136.1      .0
      Side Wall              -22.30    1872     .00   41.74     .00   610.5      .0      .0
      Side Wall              -22.30    1872     .00  -41.74     .00  -610.5      .0      .0
      Windward Wall           13.94     265    3.69     .00     .00      .0   -89.6      .0
      Windward Wall           12.33     265    3.27     .00     .00      .0   -46.6      .0
      Windward Wall           11.43     245    2.80     .00     .00      .0   -13.0      .0
      Roof (0 to h/2)        -27.25     243     .00   -3.00    5.89   -58.9  -140.5   -71.6
      Roof (0 to h/2)        -27.25     243     .00    3.00    5.89    58.9  -140.5    71.6
      Roof (h/2 to h)        -27.09     243     .00   -2.98    5.86   -58.5   -44.1   -22.5
      Roof (h/2 to h)        -27.09     243     .00    2.98    5.86    58.5   -44.1    22.5
      Roof (h to 2h)         -17.50     467     .00   -3.71    7.28   -72.7   118.7    60.5
      Roof (h to 2h)         -17.50     467     .00    3.71    7.28    72.7   118.7   -60.5
      Leeward Wall           -12.01      89    1.07     .00     .00      .0   -33.8      .0
      Windward Wall           14.79      89    1.32     .00     .00      .0   -41.7      .0
      -------------------------------------------------------------------------------------
      Total                     .00    7377   21.47     .00   38.04      .0  -492.5      .0

     Along Ridge - Base Reactions - Walls Only +GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall           -12.01     775    9.31     .00     .00      .0  -136.1      .0
      Side Wall              -22.30    1872     .00   41.74     .00   610.5      .0      .0
      Side Wall              -22.30    1872     .00  -41.74     .00  -610.5      .0      .0
      Windward Wall           13.94     265    3.69     .00     .00      .0   -89.6      .0
      Windward Wall           12.33     265    3.27     .00     .00      .0   -46.6      .0
      Windward Wall           11.43     245    2.80     .00     .00      .0   -13.0      .0
      Leeward Wall           -12.01      89    1.07     .00     .00      .0   -33.8      .0
      Windward Wall           14.79      89    1.32     .00     .00      .0   -41.7      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5473   21.47     .00     .00      .0  -360.7      .0

     Along Ridge - Base Reactions - Walls+Roof -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -1.65     775    1.28     .00     .00      .0   -18.7      .0
      Side Wall              -11.94    1872     .00   22.35     .00   326.9      .0      .0
      Side Wall              -11.94    1872     .00  -22.35     .00  -326.9      .0      .0
      Windward Wall           24.30     265    6.44     .00     .00      .0  -156.1      .0
      Windward Wall           22.69     265    6.01     .00     .00      .0   -85.7      .0
      Windward Wall           21.79     245    5.34     .00     .00      .0   -24.7      .0
      Roof (0 to h/2)        -16.90     243     .00   -1.86    3.65   -36.5   -87.1   -44.4
      Roof (0 to h/2)        -16.90     243     .00    1.86    3.65    36.5   -87.1    44.4
      Roof (h/2 to h)        -16.74     243     .00   -1.84    3.62   -36.2   -27.2   -13.9
      Roof (h/2 to h)        -16.74     243     .00    1.84    3.62    36.2   -27.2    13.9
      Roof (h to 2h)          -7.14     467     .00   -1.51    2.97   -29.7    48.4    24.7
      Roof (h to 2h)          -7.14     467     .00    1.51    2.97    29.7    48.4   -24.7
      Leeward Wall            -1.65      89    0.15     .00     .00      .0    -4.6      .0
      Windward Wall           25.15      89    2.25     .00     .00      .0   -70.9      .0
      -------------------------------------------------------------------------------------
      Total                     .00    7377   21.47     .00   20.48      .0  -492.5      .0

     Along Ridge - Base Reactions - Walls Only -GCpi

            Description      Press   Area     Fx      Fy      Fz      Mx      My      Mz   
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                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Leeward Wall            -1.65     775    1.28     .00     .00      .0   -18.7      .0
      Side Wall              -11.94    1872     .00   22.35     .00   326.9      .0      .0
      Side Wall              -11.94    1872     .00  -22.35     .00  -326.9      .0      .0
      Windward Wall           24.30     265    6.44     .00     .00      .0  -156.1      .0
      Windward Wall           22.69     265    6.01     .00     .00      .0   -85.7      .0
      Windward Wall           21.79     245    5.34     .00     .00      .0   -24.7      .0
      Leeward Wall            -1.65      89    0.15     .00     .00      .0    -4.6      .0
      Windward Wall           25.15      89    2.25     .00     .00      .0   -70.9      .0
      -------------------------------------------------------------------------------------
      Total                     .00    5473   21.47     .00     .00      .0  -360.7      .0

     Along Ridge - Base Reactions - Walls+Roof MIN

            Description      Press   Area*    Fx      Fy      Fz      Mx      My      Mz   
                              psf    ft^2    Kip     Kip     Kip     K-ft    K-ft    K-ft  
      -------------------------------------------------------------------------------------
      Windward Wall           16.00     265    4.24     .00     .00      .0  -102.8      .0
      Windward Wall           16.00     265    4.24     .00     .00      .0   -60.4      .0
      Windward Wall           16.00     245    3.92     .00     .00      .0   -18.1      .0
      Windward Wall           16.00      89    1.43     .00     .00      .0   -45.1      .0
      -------------------------------------------------------------------------------------
      Total                     .00     865   13.83     .00     .00      .0  -226.5      .0

     Notes - Along Ridge
      Note (1)  Ref Fig 27.4-1, Parallel to Ridge (All), h/l= 0.51
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  Area* = Area of the surface projected onto a vertical plane normal to wind.
       
 Total Base Reaction Summary

                Description              Fx      Fy      Fz       Mx        My        Mz    
                                        Kip     Kip     Kip      K-ft      K-ft      K-ft   
      --------------------------------------------------------------------------------------
      Normal to Ridge Walls+Roof +GCpi      .0    58.1    29.9     874.0        .0        .0
      Normal to Ridge Walls Only +GCpi      .0    56.2      .0     836.6        .0        .0
      Normal to Ridge Walls+Roof -GCpi      .0    63.3     2.0     977.6        .0        .0
      Normal to Ridge Walls Only -GCpi      .0    56.2      .0     836.6        .0        .0
      Normal to Ridge Walls+Roof MIN        .0    36.9      .0     663.6        .0        .0
      Along Ridge Walls+Roof +GCpi        21.5      .0    38.0        .0    -492.5        .0
      Along Ridge Walls Only +GCpi        21.5      .0      .0        .0    -360.7        .0
      Along Ridge Walls+Roof -GCpi        21.5      .0    20.5        .0    -492.5        .0
      Along Ridge Walls Only -GCpi        21.5      .0      .0        .0    -360.7        .0
      Along Ridge Walls+Roof MIN          13.8      .0      .0        .0    -226.5        .0

 Notes Applying to MWFRS Reactions:
      Note (1)  Per Fig 27.4-1, Note 9, Use greater of Shear calculated with or without roof.
      Note (2)  X= Along Building ridge, Y = Normal to Building Ridge, Z = Vertical
      Note (3)  MIN = Minimum pressures on Walls = 16 psf and Roof = 8 psf
      Note (4)  MIN area is the area of the surface onto a vertical plane normal to wind.
      Note (5)  Total Roof Area (incl OH Top) = 1903.40 sq. ft
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