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Cover Letter 
Lone Star Engineering 
1234 UTSA Boulevard  
San Antonio, TX 78249 
lonestarengineering@lonestar.com 
210-755-9000 
 
11/22/2025 
 

Subject: Final Report for the development of an indoor Recreational Center for 
Leon Valley Baptist Church  

 

Dear City of San Antonio, 

Lone Star Engineering has been commissioned to design a one-story indoor 
recreational center for Leon Valley Baptist Church, located on Grissom Road near 
Bandera Road in San Antonio, Texas. The planned facility will include an indoor 
basketball court, multi-use/pickleball rooms, lobby, restrooms, offices, and 
storage areas, complemented by outdoor amenities such as a sand volleyball pit 
and a tennis court. 

This report provides the documentation necessary for the successful planning 
and development of the project. Our vision is to create a functional and 
welcoming recreational space that promotes community engagement, supports 
healthy lifestyles, and enhances the ministry’s outreach. 

Lone Star Engineering is committed to upholding the highest professional, 
ethical, and legal standards throughout the design and development process. We 
place the utmost importance on safety, integrity, and longevity, ensuring the 
facility serves both current and future generations of the church and its 
surrounding community. 

We pledge to apply our complete expertise and dedication to deliver a safe, 
compliant, and enduring recreational center that reflects the values and mission 
of Leon Valley Baptist Church. 

 

Sincerely, 

 

Lone Star Engineering 
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Project Scope 
Leon Valley Baptist Church has acquired 17.434 acres of land directly behind its 
existing facilities to develop a new indoor recreational center. The proposed 
building will measure 150 feet by 175 feet, covering approximately 26,250 square 
feet, not including the planned outdoor amenities. The facility will feature an 
indoor basketball court, multi-use rooms for activities such as pickleball, a lobby, 
restrooms, offices, and storage areas, providing flexible, functional space for 
church members and the broader community, as illustrated in Figure 1.  

Outdoor features will include a sand volleyball pit and a tennis court, enhancing 
on-site recreational options. The project's scope encompasses comprehensive 
site planning, architectural and structural design, grading and drainage 
considerations, utility connections, and compliance with all applicable codes and 
permitting requirements to ensure a safe, sustainable, and durable facility.  

 

Figure 1: Proposed Floor Plan 



LEON VALLEY BAPTIST CHURCH - RECREATIONAL CENTER  

6 | P a g e  
 

Land Development & Environmental 
Our project will be developed behind the Leon Valley Baptist Church, 7980 
Grissom Road, San Antonio, Texas. This means that although it's named after 
Leon Valley, the property is within the City of San Antonio and is subject to its 
codes. 

Zoning 

The property is currently zoned R-6, with surrounding R-6 and RM-6 zones, both 
residential and mixed residential. The property does not have a cultural or 
historic district designation, and it is not a conditional district. Per sec 35-311 of 
the SA UDC, a recreational facility addition for a church is allowed.  

Plat 

The church currently owns the property and is commissioning the project on the 
17.434-acre plot. There are no lots or subdivisions, and since we are not fronting 
a major street, it is considered a major plat. 

Tree Preservation Plan 
The property has eight (8) heritage trees, all of which will be preserved. To ensure 
the root protection zone is not disturbed during construction, a temporary chain 
link fence will be erected around the heritage trees. For the project, a building 
permit and a tree removal permit will be needed since some trees will be 
removed. The tree survey will be done with the Stand delineation method per 
COSA’s UDC, which has requirements of 6” Pixels and a 1” = 400’ Scale. The 
program used is ArcView, which is allowed per the SA UDC. Tree preservation 
must be done at 35% non–heritage and 100% heritage for the property area not 
in the floodplain. For the floodplain, 80% of non-heritage trees must be 
preserved, and 100% of heritage trees must be preserved. Since most of the trees 
are on the south side of the property, the final tree canopy requirement of 38% 
for a residential area will be easily met. 
 
Habitat Compliance Form 
A habitat compliance form must be submitted along with the tree preservation 
plan. The property is not within Karst zones 1 or 2. According to the Fish and 
Wildlife Services, our property is in Karst zone 3b, which has a low probability of 
encountering karst invertebrate species, and we are not within any of the seven 
listed species designated critical habitats. According to the Texas Parks and 
Wildlife Department’s guidance manual, the property is not within the critical 
habitat for the Golden Cheeked Warbler, and it has a low probability of being a 
potential habitat because high-density residential areas surround us. The 
property does not contain Ash Juniper trees in conjunction with the oak species 
listed and the canopy covers listed. The form is in Appendix A. 
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National Park Service (NPS) 
Cathedral Rock Park, which lies next to the property, is not managed by the NPS. 
There are no other nearby parks or trails, so we will not have to worry about NPS 
restrictions. 
 

The National Environmental Protection Act 1970  
It has constraints associated with property around federal land or properties 
receiving federal funding, neither of which will apply to the property we are 
working on. Since there will be no modifications to bodies of water (Culebra 
Creek, which runs along the bottom of the property), we will not need to 
coordinate with the DOD/US Army Corps of Engineers.  
 
The Clean Water Act 1972 
Section 404 has constraints on dredged material and fill material that may be 
discharged into bodies of water. During construction, since our project is larger 
than 1 acre, we will need a General Permit to Discharge under the Texas Pollutant 
Discharge Elimination System for any fill material or other debris generated. This 
will require a Storm Water Pollution Prevention Plan, prepared in accordance with 
TCEQ and COSA guidelines.  
 
The Endangered Species Act 1973 
Texas has 120 endangered and threatened species with designated critical 
habitats, and our property is not located in any of them. While 11 species may 
have a possible range within the property, none were observed during a site visit. 
These include seven karst species (arachnids and beetles), two birds (Piping 
plover and Rufa Red Knot), a crustacean (Peck’s cave amphipod), and a plant 
(Texas wild rice). Suppose any of these species is found during construction. In 
that case, a Conservation Benefit Agreement (CBA) can be arranged with the Fish 
and Wildlife Service to protect or manage them, facilitating construction and 
preventing harm. 
 
The Migratory Bird Treaty Act 1918 
The purpose of this initiative is to protect the 1,106 bird species listed, 
preventing them from being harmed or exploited. The property is located within 
the range of two threatened species: the Piping Plover and the Rufa Red Knot. 
While a site visit found no signs of these birds, their migratory nature 
necessitates vigilance during the year-long construction process. If encountered, 
the MBTA gives anyone the authority to capture and release them nearby, 
humanely. For removal from the property, coordination with the US Fish and 
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Wildlife Service is required, and the primary method will be donation to an 
authorized recipient within the state, ensuring that no species is held for more 
than 7 days unless otherwise specified. 
 
Storm Water Pollution Prevention Plan (SWPPP) 
The Leon Valley Baptist Church Recreational facility will be monitored in 
accordance with TCEQ TPDES guidelines during its construction. It is a 26.25 sq-
ft floor plan on a 17.434-acre property that connects to Grissom Road via Leon 
Valley Baptist. The Clean Water Act of 1972 maintains water quality in rivers and 
streams and establishes rules and mitigation measures. The Water Quality Act, 
enacted in 1987, governs this SWPPP and stormwater runoff management during 
construction. The property is not within COSA’s mandatory detention zone, 
Edwards Aquifers’ recharge or contributing zones, and currently does not have 
any negative impact on existing drainage or flow paths. Because of the top-down 
elevation in which the height decreases from north to south. Stormwater 
currently drains into Culebra Creek with sheet flow throughout the property. 

Drainage 
A detention pond will be in the southwest portion of the property to retain 
stormwater and prevent any negative impact on the surrounding area, including 
Leon Creek, which borders the west and south sides of the property. The property 
has been divided into six distinct areas, all designed to promote sheet flow. 
 
The detention pond will incorporate swales along its western, eastern, and 
southeastern borders to direct runoff into the pond. These swales will be 
constructed with 4 inches of topsoil and will be covered with sod to provide 
permanent erosion control. Additionally, temporary erosion control measures, 
such as silt fencing, will be installed during construction to prevent construction 
materials from being washed away during storms. 
 
Select fill will be used for the detention pond berm, and the overall construction 
process for the property will primarily involve select fill, with minimal excavation 
required. The detention pond is also designed with an emergency outlet to handle 
historic rainfall events, which will direct excess water southward into the 
southwest quadrant of the property, eventually flowing into Culebra Creek. 

 
Potential Contamination 
The primary area at risk of contamination will be the parking lot, where vehicles 
may be parked and leaking fluids or importing mud, which can be washed away 
during rainfall events. 
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As noted, select fill will be utilized, so a General Permit to Discharge under the 
Texas Pollutant Discharge Elimination System will be obtained. This Stormwater 
Pollution Prevention Plan (SWPPP) will be part of that process. 
 
BMP   
The primary method for addressing stormwater contaminants will be through 
passive means, utilizing a detention pond and the swales that channel water into 
it. During the first week after installing sod in the swales, a temporary 
concentrated irrigation system will be implemented to promote growth and 
rooting of the sod. Additionally, no vehicles will be allowed to park on the 
property for more than one week. This restriction will be enforced in 
collaboration with the church and, if necessary, local law enforcement. 

 
Facility monitoring plans 
An inspector will be hired to conduct weekly inspections of the property to 
ensure BMPs are met and that no additional stormwater pollutants are 
discharged during construction. A Construction Storm Water Pollution 
Prevention Plan Field Inspection and Maintenance Report will be conducted every 
week, regardless of rainfall. These documents will have to be signed, and an 
archive will be kept. A year after construction is completed, an additional 
inspection will be conducted, followed by another a year later, to ensure that the 
facilities' BMPs are being implemented, and a record of their effectiveness will be 
maintained. 
 
Implementation 
The detention pond and swales will be noted as implemented only after they are 
fully constructed and operating. The temporary silt fencing will be implemented 
immediately at the beginning of construction. Sod installation will be done at the 
end of the detention pond, and swale configuration construction and irrigation 
will be done for the entire week after. A licensed irrigator will be contracted to 
do the irrigation. The two annual inspections will be conducted the year after 
construction is completed and the year following. 
 
An example of a SWPPP is provided in Appendix B. 
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Geotechnical  
The results of the Geotechnical Engineering Study for the proposed Leon Valley 
Baptist Church-Recreational Center, located in San Antonio, Texas, are presented 
in this report.  

The primary objective of this geotechnical study was to conduct subsurface 
exploration and laboratory testing to determine the soil and groundwater 
engineering properties at the site.  

The exploration involved drilling to a depth of 15 feet using hollow-stem augers, 
along with Standard Penetration Tests (SPTs) conducted at regular intervals to 
measure soil resistance. Soil samples were collected using a split-spoon sampler, 
ensuring their integrity during transportation to the laboratory for classification 
and analysis. Figure 2 illustrates the site's boring locations. 

The laboratory tests included assessing natural moisture content, performing 
Atterberg limit tests (liquid limit [LL], plastic limit [PL], and plasticity index [PI]), 
and conducting grain-size analysis. These analyses were crucial for evaluating in 
situ strength indicators (N values) and classifying soil index properties as 
illustrated in Appendix C.  

Additionally, groundwater levels were monitored during and after drilling to 
assess potential water-table conditions. This information is vital for 
understanding the site's hydrological context, which could significantly impact 
the construction planning and design of the Leon Valley Baptist Church-
Recreational Center. The findings of this study will provide essential insights to 
inform decision-making throughout the project development process. 
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Figure 2: Boring Location Plan 

Foundation 
The foundation design for the recreation building will be developed directly from 
these results, which provide key information on soil stratigraphy, strength, and 
plasticity. By understanding that the upper soils consist of medium-dense clayey 
sands underlain by very sandy lean clays with moderate to high plasticity, 
engineers can specify appropriate allowable bearing capacities, embedment 
depths, and subgrade improvements to ensure a stable, durable system. The test 
results ensure that the recommended slab on grade with grade beams is 
appropriately supported. Settlement risk is minimized, and shrink-swell behavior 
is controlled, resulting in a safe, cost-effective foundation solution tailored to 
site conditions. Figure 3 illustrates the foundation design layout and foundation 
design calculations can be found in Appendix D. 
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Figure 3: Foundation Design Layout 

Water Resources 
This report presents the findings of the drainage analysis conducted for the 
proposed recreation facility. The objective was to evaluate the existing drainage 
conditions and design a suitable drainage solution to accommodate the proposed 
recreational facility, asphalt parking lot and perimeter fire access lane. 

Existing Drainage 

Using USGS Quad Lidar data, an overall existing drainage assessment was 
performed to analyze the current drainage infrastructure and flow patterns for 
the existing church property and the additional property to the south.  
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Analysis determined that the existing church pavement to the north drained east 
to west directly into the greenway via shallow swales in the pavement. These 
areas do not affect the new property addition to the south.  

The property addition to the south was then split into multiple drainage areas 
that flow south directly into Culebra Creek greenway. Proposed elements were 
overlaid to determine which areas were affected by the adverse impacts of adding 
impervious cover. Existing conditions assessment is shown in Table 1 below. 
These are the established pre-development discharge flows.  

Table 1: Existing SCS Unit Hydrograph Peak Flow Calculations 

Subbasin  
ID 

Area 
Base  
CN 

Impervious  
Cover % 

Tc Q1 Q5 Q25 Q100 

  (AC) (SQMI)     (MIN) (CFS) (CFS) (CFS) (CFS) 

DA-1 1.4  0.00214  76  - 8.4  0.9  2.7  5.4  8.20  
DA-2 1.2  0.00191  76  - 7.7  0.8  2.4  5.0  7.50  

DA-3A 4.9  0.00759  76  5 11.9  3.6  9.2  17.9  26.50  
DA-3B 3.7  0.00583  76  - 5.8  2.7  8.1  16.5  24.90  
TOTAL 11.2          8.0  22.4  44.8  67.10 

 

Proposed Drainage 

To address the needs of the proposed recreational facility, an open ditch system 
around the site perimeter has been designed, along with a detention pond to 
intercept additional discharge and mitigate adverse impacts on existing 
conditions.  

Flow from the parking lot, building, and fire lane flows directly into the grass-
lined ditches via direct runoff from the pavement. These areas have been split 
into two drainage areas — West and East — using a crowned section through the 
center of the proposed addition.  

Rational Method for the ditches. For the ditch design, Q = CiA was used, where C 
is the runoff coefficient, i is the rainfall intensity, and A is the drainage area. The 
proposed ditch design will be comprised of a V-bottom and 6:1 side-slopes, with 
a normal depth of 18”. The section has been sized using Manning's Equation, 
combining the hydraulic radius, the flow cross-sectional area, the channel slope, 
and the roughness coefficient. The ditch material will consist of a grass lining 
throughout and a rock gabion mattress at the outlet to prevent erosion. 
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Intensity for each event has been derived from the Intensity-Duration-Frequency 

(IDF) Values for PA-3, with a time of concentration derived using following “Tc= 
Tt+ Tsc+ Tch“ located in the Storm Water Design Criteria Manual – June 2025.  

The peak runoff from the facility has been analyzed for the 1-year, 5-year, 25-
year, and 100-year storm intensities, based on the local hydrologic data using the 
SCS Unit Hydrograph method for the pond the 24 hr duration. Excess runoff from 
the storm resulted in 1.35 ac-ft of water.   

The pond sizing has been calculated and shown below in Table 2 – 4. 

Table 2: Proposed SCS Unit Hydrograph Peak Flow Calculations 

Subbasin  
ID 

Area 
Base  
CN 

Impervious 
Cover % 

Tc Q1 Q5 Q25 Q100 

  (AC) (SQMI)     (MIN) (CFS) (CFS) (CFS) (CFS) 

DA-1 1.3  0.00195  76  - 8.4  0.8  2.4  4.9  7.50  
DA-2 1.2  0.00189  76  - 7.7  0.8  2.4  4.9  7.40  

DA-3A 5.0  0.00781  80  55 8.1  13.8  22.7  34.5  45.30  
DA-3B 3.7  0.00583  76  - 5.8  2.6  7.8  15.9  24.10  
TOTAL 11.2          18.0  35.3  60.2  84.30  

                    
DELTA FROM 
EXISTING           10.0  12.9  15.4  17.20 

 

Table 3: Detention Pond Elevation and Storage Values 

Elevation (FT) Incremental  
Volume (CF) 

Cumulative  
Volume (CF) Acre Feet Surface  

Area (SF) Acre 

797.00 0.77 0.77 0.00 16632.43 0.38 
797.50 8576.69 8577.46 0.20 17679.55 0.41 
798.00 9104.33 17681.79 0.41 18742.08 0.43 
798.50 9639.00 27320.79 0.63 19818.56 0.45 
799.00 10180.76 37501.55 0.86 20909.07 0.48 
799.50 10729.57 48231.12 1.11 22013.78 0.51 
800.00 11285.29 59516.41 1.37 23132.56 0.53 
800.50 11848.45 71364.86 1.64 24265.58 0.56 
801.00 12418.55 83783.41 1.92 25412.73 0.58 
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Table 4: Detention Pond Water Surface Elevations and Peak Inflows and Discharge Rates 

Storm WSE  
(FT) 

Peak  
Inflow (CFS) 

Peak  
Discharge (CFS) 

5 YR 798.20 22.70 4.70 
25 YR 798.70 34.50 8.00 

100 YR 799.10 45.30 10.80 
 

A 10-ft gravel maintenance access road to match existing grade has been 
provided, from the northern side of the property to the detention pond bottom. 
Regular maintenance of the ditch and detention pond is recommended to prevent 
sediment build-up and vegetation overgrowth. 

Drainage Summary 

The property addition will discharge into a detention pond designed to contain 
the 5-year, 25-year, and 100-year storm events at peak discharge, ensuring no 
adverse impacts on downstream properties. This aligns with the property's 
natural drainage patterns and meets local regulatory requirements.  

 

Utilities 
This report outlines the planning and design considerations for the utility 
systems required to serve the proposed Leon Valley Baptist Church Recreation 
Facility. The objective of the design is to provide reliable domestic water, fire 
protection, sanitary sewer, irrigation water, and electrical service while 
maintaining full compliance with the City of San Antonio Unified Development 
Code (UDC), SAWS Utility Service Regulations, the 2024 International Fire Code 
as amended by the City of San Antonio, the 2024 International Plumbing Code, 
and applicable TCEQ standards. The existing church property is currently served 
by public water, sewer, and electrical utilities along Grissom Road and at the 
southern edge of the site; however, no direct utility connections exist at the new 
recreation center’s location. Therefore, new utility extensions and laterals will be 
constructed to support the building. 

For water service, a new 2-inch domestic line, a 6-inch fire line, and a 2-inch 
irrigation branch will extend approximately 670 linear feet from the existing 
public water main to the facility. The domestic line was sized using the 2024 IPC 
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Appendix G Water Supply Fixture Unit (WSFU) method. Based on ten water 
closets, ten lavatories, and eight showers, the total fixture load equates to 
approximately 152 WSFU, corresponding to a peak demand of roughly 57 gpm 
per IPC Appendix E, Table E103.3(3). Hazen–Williams calculations confirm that a 
2-inch line provides this flow at an acceptable velocity of approximately 5.1 ft/s. 

The fire protection system, which includes a full NFPA 13 automatic sprinkler 
system and one private on-site hydrant, requires a dedicated 6-inch fire service 
in accordance with NFPA 24 and SAWS fire protection standards. Per the 2024 
City of San Antonio Amendments to IFC Appendix G, the base fire-flow 
requirement for a Type V-B building of approximately 26,250 sq ft is 3,000 gpm 
for 3 hours (Table B105.1). Section B105.2 allows a 50% reduction for fully 
sprinklered buildings, resulting in a required design fire flow of 1,500 gpm for 
2 hours. The 6-inch fire line meets NFPA 24 minimum fire main sizing 
requirements and is routed through a double-check detector assembly (DCDA) as 
required by SAWS. 

Fire department access for the recreation center complies with IFC requirements 
via the existing drive aisle off Grissom Road, providing the required 150-foot 
apparatus access distance to all exterior portions of the building. Hydrant 
coverage is achieved through two existing public hydrants on Grissom Road and 
the proposed private hydrant located at the southeast corner of the building. 
Hose-lay distances conform to IFC Section 507.5.1, and final hydrant placement 
will be coordinated with the Fire Marshal’s Office during permit review. 

A new 6-inch building lateral discharging will provide sanitary sewer service to a 
proposed 8-inch private sewer main extension, which will then connect into the 
existing 42-inch public sewer located on the south side of the site. The lateral 
incorporates four cleanouts—one at the building and three spaced at 100-foot 
intervals—in accordance with SAWS Utility Service Regulations and standard 
wastewater design practice. 

Wastewater generation was calculated using TCEQ 30 TAC 285.91(3), Table III, 
which classifies the facility as a recreation building with showers. Using a 
building area of 50 square feet per person, the estimated daily occupancy is 525 
persons. At a TCEQ loading rate of 15 gallons per person per day, total 
wastewater generation is 7,875 gallons per day. SAWS applies a standard 
conversion of 200 gallons per day per Equivalent Dwelling Unit (EDU), resulting 
in approximately 40 EDUs for impact fee and system capacity evaluation. 
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Irrigation demand for the facility was assumed to be 60 gpm based on standard 
commercial rotor zone sizing. Per Irrigation Association design guidelines, 
typical commercial rotors operate at 0.5–1.0 gpm per head, with approximately 
8–12 heads per zone and 4–6 zones operating during peak irrigation scheduling, 
resulting in a design mainline flow of 50–60 gpm. The proposed 2-inch irrigation 
branch adequately serves this flow. 

CPS Energy will provide electrical service for the building via the existing 
underground distribution corridor along the southern boundary of the property. 
Transformer specifications, conduit routing, and metering requirements will be 
finalized through CPS Energy’s design coordination process. They will ensure 
adequate capacity for HVAC, lighting, and equipment loads with appropriate 
allowance for future expansion. 

All proposed utility alignments have been designed to comply with SAWS, CPS 
Energy, TCEQ, and City of San Antonio standards. Required horizontal and 
vertical separations between utilities have been maintained throughout the site, 
and alignments have been coordinated with architectural, structural, and 
drainage features. Construction sequencing will prioritize installing 
underground utilities before paving and structural work to avoid conflicts and 
maintain long-term serviceability. 

Appendix G contains the completed SAWS sewer design sheet, wastewater 
calculations, and the handwritten domestic, irrigation, and fire service sizing 
worksheets used to support this design. 

Structural 

This report summarizes the preliminary structural design of the roof system and 
columns for a proposed recreation center with total dimensions of 150 feet by 
176 feet. The stepped roof and distinct zones within the structure will create 
separate areas, including a gymnasium equipped with a basketball court and a 
smaller multi-purpose room marked for volleyball or multiple pickleball courts. 
The gymnasium area will measure 150 feet by 110 feet, and this design aims to 
provide a clear interior span free of intermediate supports, suitable for athletic 
activities and necessary clearances. Additionally, this section of the structure will 
feature a lower roof clearance of 12 feet.  

Moreover, the center will include an entryway, restrooms, meeting space, and a 
social space measuring 150 feet by 65 feet, sharing one wall with the gym area. 
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The design for this portion also focuses on maintaining a clear interior span 
without intermediate supports, allowing for greater construction flexibility, as all 
interior walls will function as partitions. The framing concept will utilize long-
span steel joists (DLH series) supported by joist girders at two perimeter column 
lines.  

This report evaluates the feasibility of spans, joist and girder spacing, tributary 
load paths, column layouts, and approximate designs for trusses, girders, and 
columns. The design considerations adhere to several codes, including the San 
Antonio UDCs, ASCE 7-22, ACI 318-19 for concrete connections to beams, AISC 
360 for all steel components, and TMS 402 for the masonry aesthetic features 
that will be incorporated into the exterior. 

Design loads and combinations have been determined in accordance with ASCE 
7-22, taking into account the building’s classification as Risk Category III due to 
its use as a public assembly facility. Dead load contributions consist of a uniform 
16.3 psf (pounds per square foot) for superimposed dead loads, supplemented 
by an additional 10 psf for mechanical and electrical allowances to account for 
suspended lighting, ductwork, and miscellaneous utilities. The steel roof system 
contributes an additional 6.3 psf, which includes insulation and purlins. Partition 
loads will vary based on material and location. 

Live loads have been selected according to Table 4.3-1 of ASCE 7-22, with 100 psf 
applied to the gymnasium, corridor, and lobby areas, and a reduced roof live load 
of 12 psf. Environmental loads were calculated using site-specific parameters. 
The ground snow load is 10 psf, which results in a flat-roof snow pressure of 6.3 
psf and a balanced design load of 14.3 psf, accounting for exposure and thermal 
coefficients. Seismic effects are minimal, with parameters of Ie = 1.25, SDS = 
0.045, and Seismic Design Category A, indicating negligible seismic demand.  

Wind loading is governed by a design speed of 114 mph, categorized under 
exposure category B. Using the parameters Kd = 0.85, Kz = 0.72, Kzt = 1.0, Ke = 
0.97, and a gust factor G = 0.85, the velocity pressure qz is calculated as 23.24 
psf. The resultant pressures on the gymnasium are approximately +22.8 psf on 
the windward face, -15.8 psf on the leeward face, and uplift pressures ranging 
from -25.1 to -43.6 psf. The lower-profile lobby experiences slightly reduced 
pressures of +19.4 psf on the windward face, -13.5 psf on the leeward face, and 
uplift values between -21.4 and -37.2 psf.  

Tornado resistance has also been considered due to the region's exposure. Using 
a reference velocity pressure of 27.16 psf and a velocity coefficient KvT = 1.3, 
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internal, external, and corner pressures are estimated as -31.8, -41.4, and -51.0 
psf, respectively, applied over zone widths of 11 feet for the gym and 4.8 feet for 
the lobby. The governing load combinations, developed per ASCE 7-22 Section 
2.3.1, were analyzed for both roof systems. For the gym and lobby roofs, with 
1.2D + 1.6S as the controlling factor, the factored roof load is determined to be 
42.44 psf. 

Structural steel design is based on LRFD (Load and Resistance Factor Design), 
with φ = 0.9 for flexure and axial members and φ = 0.75 for bolted and welded 
connections. Material specifications include wide-flange beams of ASTM A992 
Grade 50, angles and channel shapes of ASTM A36, plates of A572 Grade 50, and 
all bolts conforming to ASTM A325, with threads included in the shear plane. All 
structural members will be checked for strength (including bending, shear, axial, 
and combined moments where applicable), serviceability (deflection), and 
stability (buckling, lateral-torsional buckling, and local slenderness). 

Gym Roof Joists 

 open-web steel joists spanning the full gym width. 64DLH13, underslung, 
with a two-way pitched top chord (1:96). 

 Loading: 
o Roof live load and roof self-weight are within the listed joist 

capacity (approx. 500 plf). 
o Factored flexural demand from combined roof loads is less than 

the joist design capacity. 
 Framing and spacing: 

o Joists span 110 ft (gym direction). 
o Cold-formed steel purlins are spaced at 5 ft o.c., running 

perpendicular to joists. 
 Bracing: 

o Top chord is continuously braced by the purlin lines and roof deck. 
o Bottom chord uplift and lateral stability are provided by 

L1½×1½×1/8 angles used as horizontal bracing at approximately 
22 ft spacing, with additional diagonal braces between about 0.4L 
and 0.6L every four joists. 

o The bracing layout satisfies required chord brace forces from joist 
buckling and uplift checks. 
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Lobby Roof Joists 

  open-web steel joists over lobby roof area. 36LH09, underslung, with a 
one-way pitched top chord (1:96). 

 Loading: 
o Roof live load and self-weight are within the joist’s tabulated 

uniform load capacity. 
o Factored moment demand is less than the rated joist bending 

capacity. 
 Framing and spacing: 

o Joists span approximately 65 ft across the lobby. 
o Purlins run perpendicular to joists at 5 ft o.c. similar to the gym. 

 Bracing: 
o Top chord is braced by purlins and deck. 
o Bottom chord is braced using L1½×1½×1/8 angles at about 16′-3″ 

spacing, with additional diagonal bracing between roughly 0.25L 
and 0.5L every four joists. 

o Bracing forces are within the capacities of the selected angle 
members and their connections. 

 

Figure 4: Lobby Roof Joist Diagram 
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Gym Girders 

 W18×65 (A992) spanning 30 ft shall support lines of DLH joists and 
transfers roof loads to the gym columns. 

 Strength and stability: 
o Factored bending moment from truss reactions and self-weight is 

less than the available flexural capacity, including lateral-torsional 
buckling effects. 

o Kicker bracing is introduced so that the unbraced length of the 
compression flange is reduced to 20 ft, which significantly 
increases the available flexural strength and provides a 
comfortable margin above demand. 

o Shear capacity of the web is more than the maximum factored 
reaction. 

 Serviceability: 
o Computed girder deflections under service loads satisfy L/360 

limits using the provided moment of inertia. 

Lobby Girders 

 W18×35 (A992) spanning 30 ft shall support LH joists and collect roof 
loads to lobby columns. 

 Strength and stability: 
o Factored bending demand is less than the flexural strength 

considering lateral-torsional buckling with bracing at 20 ft. 
o Local slenderness of flanges and web is within compact/non-

slender limits, and shear capacity comfortably exceeds required 
shear. 

 Serviceability: 
o Deflection under service load combinations is within L/360, with 

the provided stiffness (Ix ≈ 800 in⁴) exceeding the required inertia. 

Exterior Gym Columns (Loadbearing) 

 W14×90 (A992) shall support gym roof girders and resist significant 
combined axial load and bending from frame action and wind. 

 Checks: 
o Strong- and weak-axis slenderness ratios are within acceptable 

buckling ranges. 
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o Axial capacity is well above factored axial load (utilization around 
20%). 

o Combined axial and bending interaction satisfies AISC 
requirements with a utilization significantly less than 1.0 when 
using W14×90. 

o Shear capacity of the web is adequate for any incidental shear from 
frame action. 

Exterior Lobby Columns (Loadbearing) 

 W6×16 (A992) at the lobby perimeter shall support lobby girders and 
roof framing with primarily axial load. 

 Checks: 
o Column slenderness and axial buckling strength have been 

evaluated; the factored axial load is close to but within the reduced 
compression capacity. 

o A slightly heavier W6×20 section would be conservative; W6×16 is 
used with the benefit of framing restraint from adjacent beams and 
walls. 

Interior Gym / Lobby Columns (Shared) 

 W12×50 (A992) shall be interior columns supporting both gym and lobby 
framing where grids align. 

 Checks: 
o Axial and slenderness checks show adequate compression strength 

with a utilization ratio well below 1.0. 
o These columns also provide stiffness for the girder connections 

and lateral bracing where applicable. 

Non-Loadbearing Columns 

 Exterior non-loadbearing: W14×38 
o Supports façade / veneer and acts as a wind frame element, with 

bending demands within about 90% of available flexural capacity 
and adequate stiffness for cladding serviceability. 

 Interior non-loadbearing: W8×18 
o Supports interior framing and light partitions; bending and shear 

are well within capacity, and deflection limits are satisfied. 
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Figure 5: Column Diagram 

Truss Bracing 

 Gym Trusses: 
o Top chord braced by roof purlins and deck. 
o Bottom chord bracing uses L1½×1½×1/8 angles arranged as 

horizontal struts plus periodic diagonals. 
o Member and connection capacities exceed required brace forces 

derived from truss compression chord demands and uplift. 
 Lobby Trusses: 

o Similar bracing scheme with the same angle size but slightly tighter 
spacing due to shorter span and different brace force demands. 

Girder Bracing 

 Gym Girders: 
o Lateral-torsional bracing provided by L2½×2½×¼ kicker braces, 

framing from girder compression flange back to framing points or 
columns. 



LEON VALLEY BAPTIST CHURCH - RECREATIONAL CENTER  

24 | P a g e  
 

o Each brace is designed for the required percentage of girder 
compression flange force and is checked as a compression 
member. 

 Lobby Girders: 
o Braced using L2×2×¼ kicker braces sized for the smaller brace 

forces of the lobby girders. 

 

Figure 6: BB Cross Section 

Overall, the bracing system provides stability for compression flanges of joists 
and girders and for column systems, ensuring adequate buckling resistance and 
controlling lateral displacements. 

Roof Purlins 

 C4×5.4 cold-formed channels., 5 ft o.c. spanning approximately 10 ft 
between joists. 

 Checks: 
o Flexural demand from roof loads is significantly less than the 

available moment capacity. 
o Reactions into the joists and connections are small compared to 

bolt and weld capacities. 
o Deflections are well within L/360 under service loads. 

Wall Girts 

 30 ft bay spacing (typical exterior wall): 
o Girt type: C8×11.5 spanning 30 ft. 
o Bending capacity and stiffness are adequate for wind pressures and 

cladding loads, with utilization well below 1.0. 
 Exterior walls with 22 ft spacing: 

o Girt type: C6×10.5. 
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o Designed for wind pressures; flexure and deflection checks are 
acceptable. 

 Interior girts (22 ft span, lower loads): 
o Girt type: C4×5.4, carrying reduced interior loads; strength and 

serviceability are easily satisfied. 

 

Figure 7: 1-AB Cross Section 

Purlin-to-Joist Connections 

 L2×2×3/16 clip angle shall with one ½″ A325 bolt from angle to purlin 
and 3/16″ fillet welds from angle to joist (both sides, short weld lengths). 

 Bolt shear, bearing, and weld strength all exceed the factored reaction 
from the purlins. 

Truss-to-Girder Connections (Gym and Lobby) 

 (2) L3×3×¼ angles forming a seat connection where angles are welded to 
the girder seat plate and to the truss bottom chord. 

 Angle axial capacities (yielding and rupture) are several times larger than 
required truss reactions. Weld sizes (¼″ fillet) and lengths are sufficient 
to develop the angle strength. 

Bracing Connections 

 Truss bottom-chord brace connection: 
o Small plate welded to truss chord, with 3/16″ fillet welds and a 

single ½″ A325 bolt connecting the brace angle. 
o Both weld and bolt capacities exceed the brace forces. 

 Girder brace gussets: 
o 3/8″ gusset plates welded to both sides of the girder web. 
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o Braces (L2½×2½×¼ for the gym, L2×2×¼ for the lobby) are bolted 
with two bolts each. 

o Brace axial capacities and bolt strengths comfortably exceed the 
required brace forces. 

Girder-to-Column Shear Connections 

 Gym girders: 
o Shear plate connection using a 3/8″ plate with multiple ¾″ A325 

bolts. 
o Plate bearing, column web bearing, and bolt shear capacities exceed 

factored reactions. 
o Fillet welds between plate and column are sized to exceed the 

required shear transfer. 
 Lobby girders: 

o Similar shear plate connection at smaller reactions, using a 3/8″ 
plate with two ¾″ bolts. 

o Plate and column checks are all satisfactory with ample reserve 
capacity. 

Wall Girt Connections 

 Girts are connected to column flanges using two ¾″ A325 bolts per 
connection. 

 Bolt capacities exceed the factored girt reactions from wind loading. 

Gym Exterior Columns (W14×90) 

 Base plate shall be 1½″×30″×30″ plate under W14×90. 
o compression footing with significant overturning. 

 Anchors shall be 1¼″ diameter anchor rods, arranged with two on the 
tension side and two on the compression side. 

 A ¾″ thick stiffener plate welded to the column web improves load 
transfer to the base plate. 

 A continuous 3/8″ fillet weld around the column perimeter provides full 
transfer to the base plate. 

Interior Gym / Lobby Columns (W12×50) 

 Base plate shall be 1″×20″×20″. 
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 Anchors shall be four ¾″ diameter rods; each rod’s tension capacity 
exceeds factored demands. 

 A continuous ¼″ fillet weld around the column perimeter provides full 
transfer to the base plate. 

Lobby Exterior Columns (W6×16) 

 Base plate shall be ½″×16″×16″. 
 Anchors shall be 5/8″ diameter rods with adequate tension capacity. 

Non-Loadbearing Exterior Columns (W14×38) 

 Base plate shall be 1″×22″×22″ designed for combined moment and 
small axial load from façade and wind. 

 Anchors shall be four 1¼″ diameter rods providing sufficient tensile 
resistance. 

 3/8″ fillet welds at flanges and web fully develop the column base. 

Non-Loadbearing Interior Columns (W8×18) 

 Base plate shall be 5/8″×14″×14″. 
 Anchors shall be four 7/8″ diameter rods with adequate tension capacity 

under combined gravity and minor moment. 
 Column is fully welded to the base plate with ¼″ fillet welds around the 

perimeter. 
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Figure 8: Column/Beam details 

Transportation 

The Leon Valley Baptist Church campus is located along Grissom Road near 
Bandera Road in San Antonio, Texas. The existing property includes the main 
church building and two 24-foot-wide driveways providing access to the site. The 
proposed Leon Valley Baptist Church Recreational Center will be located behind 
the existing church and will measure approximately 150 feet by 175 feet (26,250 
square feet GFA). The new facility will primarily serve church members and is 
classified under the City of San Antonio Unified Development Code (UDC) as a 
Recreational Community Facility (ITE Land Use Code 495). 

Grissom Road 

Grissom Road runs primarily east-west, with a posted speed limit of 45 miles per 
hour. The typical configuration of the roadway includes two 12-foot lanes in each 
direction and a 12-foot Two-Way Turn Lane (TWTL). In 2024, Grissom Road had 
an Average Annual Daily Traffic (AADT) of 29,493 vehicles. 

Trip Generation and Traffic Impact 
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Based on ITE Trip Generation Manual, 12th Edition (Land Use 495), the proposed 
26,250-sf facility is expected to generate approximately 61 weekday PM peak-
hour trips (29 entering, 32 exiting) under typical weekday programming as 
illustrated in Table 5. This trip volume remains below the 76-trip threshold that 
triggers a complete Traffic Impact Analysis (TIA) per City of San Antonio and 
TxDOT guidelines. 

Table 5: Trip Generation Summary (ITE 495) 

Trip Generation Calculation 
Recreational Community Center - ITE Land Use 495 

1000 Sq. Ft. 
GFA 26.25 Weekday 24 

Hr 
Weekday AM 

Peak 
Weekday PM 

Peak Saturday Sunday 

Trips/1000 Sq. Ft. 
GFA 28.82 1.76 2.31 9.1 13.6 

%Enter/%Exit 50% 50% 66% 34% 47% 53% 50
% 

50
% 

50
% 

50
% 

Total Trips 757 47 61 239 357 
Enter/Exit 379 379 31 16 29 32 119 120 179 179 

 

A TIA worksheet (Appendix J) has been prepared that summarizes projected 
daily and peak-hour trip generation for normal operations and special event 
conditions. Under standard use, traffic impacts are minor and can be 
accommodated within the existing roadway network without requiring 
intersection or turn lane improvements. However, for special events or large 
gatherings, estimated peak-hour trip generation may temporarily increase to 
approximately 65 – 70 trips. These conditions will be mitigated through an Event 
Traffic Management Plan, including: 

 Use of church volunteers to assist with ingress/egress 
 

 Staggered events start and dismissal times 
 

 Temporary on-site signage and traffic control 
 

 Use of overflow parking areas and internal circulation coordination with 
the existing church lot 
 

Access and Circulation 

Vehicular access will remain through the two existing 24-foot-wide driveways 
along Grissom Road, which currently provide safe and adequate sight distance. 
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The internal circulation network will connect the existing church parking area to 
the new recreational center parking lot. 

The traffic study will confirm: 

 Driveway spacing and alignment with city standards 
 

 Adequate sight distance per TxDOT design criteria 
 

 Compliance with fire lane access (minimum 20 feet clear width) 
 

 Safe pedestrian circulation between the church and the new facility 
 

Turn lane warrants and queueing analyses indicate that no additional turn lanes 
are required along Grissom Road under existing or projected traffic conditions. 
 
Parking and Bicycle 

Parking demand was evaluated in accordance with UDC Table 526-3a for 
recreational facilities, and the results are illustrated in Table 6. 

 
Table 6: Minimum Code Requirements 

Use Classification 
Minimum Vehicle 

Spaces 
Maximum Vehicle Spaces 

Recreational Facility (ITE 495) 1.5 per 1,000 sf 10 per 1,000 sf 
Recreational Facility (26,250 sf) 40 262 

 

Based on the minimum code requirements and anticipated demand for the 
facility, we have elected to provide parking at a ratio of 2 spaces per 1,000 square 
feet of gross floor area (GFA), resulting in approximately 52 vehicle spaces. In 
addition, the site will exceed the minimum accessibility and bicycle standards by 
including 5 ADA-compliant spaces (with van-accessible design) and five bicycle 
parking spaces, ensuring adequate accommodation for all users while remaining 
well within the UDC parking requirements. 

Rough Proportionality Analysis 

A rough proportionality assessment (Appendix K) was conducted in accordance 
with the City of San Antonio TIA Guidelines to ensure the proposed 
improvements are proportionate to the traffic impacts generated by the project. 
Given that the facility generates fewer than 100 PM peak-hour trips and utilizes 
existing driveway infrastructure, the required mitigation measures are limited to 
on-site circulation enhancements, ADA upgrades, and signage improvements. No 
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off-site roadway or intersection improvements are warranted under current 
conditions. 

Pavement Plan 

The Pavement Plan establishes the materials, structural sections, and layout for 
vehicular pavement areas serving the proposed Leon Valley Baptist Church 
Recreation Center. The design provides long-term performance under expected 
traffic loads while meeting City of San Antonio (CoSA) design standards and ADA 
accessibility requirements. 

Pavement Design Criteria 

All proposed asphalt pavement materials, thicknesses, and construction 
practices shall comply with the City of San Antonio Design Criteria Manual (DCM), 
the Unified Development Code (UDC), and applicable TxDOT Standard 
Specifications for Construction and Maintenance of Highways, Streets, and 
Bridges. The pavement section has been designed to support light to medium-
duty traffic typically associated with institutional and recreational facilities, 
including passenger vehicles, church vans, maintenance equipment, and periodic 
delivery trucks. 

Design Parameters 

 Design Life: 20 years 

 Subgrade Strength: Minimum CBR ≥ 6, consistent with anticipated native 
clayey soils in the Leon Valley area 

 Traffic Loading: Less than 1,000,000 ESALs, appropriate for non-industrial 
parking facilities 

 Surface Drainage: Positive drainage required toward curb inlets, swales, or 
approved discharge locations 

 Cross Slope: 

o Asphalt pavement: 1.5%–2.0% 

o Adjacent concrete surfaces: 2.0% minimum 

 Recommended Pavement Structure: 

o 8 in. compacted granular base (TxDOT Grade 1 or 2, Type B or C) 

o 3 in. hot-mix asphalt (HMA) binder course 
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o 2 in. HMA surface course using Superpave mix with PG 70-22 binder 
grade (PG 70-20) 

Notes and Considerations: 

 Pavement thicknesses are based on assumed subgrade conditions; field 
verification and proof-rolling are recommended prior to construction. 

 Superpave surface mix is selected to provide improved rut resistance and 
performance in high-temperature climates typical of the San Antonio 
region. 

 Base and asphalt lifts must be compacted in accordance with COSA and 
TxDOT density requirements to achieve structural integrity and long-term 
durability. 

 Additional pavement reinforcement or increased thickness may be 
required in fire lane areas subject to higher wheel loads. 

Traffic Summary and Conclusion 

The proposed Leon Valley Baptist Church Recreational Center is expected to 
integrate seamlessly into the existing church campus, using existing access 
points and circulation systems. The modest trip generation confirms that a full 
TIA is not required, and on-site improvements will maintain safe and efficient 
operation. 

By providing compliant parking, ADA access, bicycle facilities, and proactive 
event management, the project will operate effectively without adversely 
impacting adjacent roadways or neighboring properties. 

Schedule & Budget 
The proposed construction schedule for the Leon Valley Baptist Church 
Recreation Center establishes a structured sequence of work extending from 
November 2025 through December 2026. The schedule is organized to support 
the efficient progression of site development, building construction, and 
commissioning activities while maintaining logical trade coordination. 

The project begins with Pre-Construction and Permitting, which allow for 
regulatory approvals and mobilization activities. This phase is followed by Site 
Preparation, during which the construction area is cleared, graded, and readied 
for foundational work. Foundation construction then proceeds as the first 
significant structural activity. 
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Subsequent phases include Structural Framing and Roof installation, establishing 
the primary building structure, and the Building Envelope phase, which provides 
enclosure and weather protection. With the facility dried in, MEP and utility 
rough-in is conducted to install essential building systems before interior 
architectural work. 

The schedule then advances into Interior Construction and Finishes, the most 
comprehensive phase of the project, during which interior walls, finishes, and 
building systems integration are completed. In parallel, Exterior Site Work 
addresses paving, drainage, and final grading to ensure site functionality and 
code compliance. 

Following substantial completion of construction activities, the project enters 
Final Inspections and Commissioning, during which all building systems are 
tested and validated for operational readiness. The schedule concludes with a 
Project Closeout phase, encompassing documentation, punch list completion, 
and turnover to the Owner. 

Overall, the planned schedule provides a logical, sequential framework that 
supports efficient construction, maintains trade coordination, and targets facility 
completion by late 2026 (406 days) as illustrated in Figure 9. 

 

Figure 9: Project Schedule 
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Cost Summary 

A detailed cost estimate was prepared for the proposed Leon Valley Baptist 
Church Recreation Center to establish an anticipated total project budget and to 
provide a breakdown of the primary cost drivers as illustrated in Appendix L. 
The estimate incorporates direct construction costs, building systems, site 
improvements, engineering and design fees, and associated soft costs. The total 
projected cost for the facility is $9,500,000. This estimate provides a 
comprehensive foundation for project budgeting, funding allocation, and 
subsequent design-phase refinement. 

 

1. Facility Building Costs — $4,250,000 

These costs represent the core building construction and account for the 
largest portion of the project budget. 

 Main Building Structure — $3,000,000 

 Interior Build-Out — $750,000 

 MEP Systems — $500,000 

 

2. Construction Materials — $883,000 

Covers materials required to complete the building envelope and interior 
components. 

 Concrete & Rebar — $250,000 

 Structural Steel — $225,000 

 Roofing & Envelope Materials — $200,000 

 Finishes & Fixtures — $208,000 

 

3. Site Work — $550,000 

Includes all on-site improvements and utility connections. 

 Earthwork & Grading — $200,000 

 Paving & Parking — $175,000 
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 Utilities (Water/Sewer/Electric) — $125,000 

 Landscaping — $50,000 

 

4. Structural Components — $320,000 

Structural systems supporting the building. 

 Foundations — $140,000 

 Slab-on-Grade — $100,000 

 Beams/Columns/Girders — $80,000 

 

5. Miscellaneous Construction — $118,700 

Jobsite provisions and temporary work. 

 General Conditions — $70,000 

 Safety & Temporary Facilities — $48,700 

 

 

6. Mobilization, Insurance & Bond — $1,200,000 

Contractor startup, insurance coverage, and bonding requirements. 

 Mobilization — $600,000 

 Insurance & Bonding — $600,000 

 

7. Construction Contingency — $1,280,000 

Allowance for unknown conditions, design development, and escalation. 

 

8. Engineering & Design Fees — $888,300 

Professional services for planning, design, and engineering coordination. 

 Architectural — $388,300 



LEON VALLEY BAPTIST CHURCH - RECREATIONAL CENTER  

36 | P a g e  
 

 Civil/Structural/MEP Engineering — $500,000 

 

9. Permitting, Testing & Administration — $10,000 

Regulatory approvals and quality control. 

 Permits — $5,000 

 Testing & Inspections — $5,000 

 

Total Project Cost: $9,500,000 
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Appendix A – Habitat Compliance 
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Appendix B – SWPPP Example 
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Appendix C – Geotechnical Report 
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Appendix D – Foundation  
Slab-on-Grade Design Calculations 
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Geotechnical Exploration Plan (8 Borings)  

Building footprint:  150 ft × 175 ft  

Foundation concept (anticipated):  Shallow spread footings + slab-on-grade (recreational floor use) 

Number of borings:  5 (four corners inset + one center) 3 in parking lot 

Exploration depth target:  15 ft below existing grade (extend if soft/organics/loose sands or until 

competent stratum/refusal) 

Even though roof+dead ≈ 35 psf  is light, column/footing reactions  can still influence 2–3B below 

footings (B = footing width). A 3–4 ft footing implies 6–10 ft  influence depth; exploring to 15ft  

ensures we catch deeper soft layers, collapsible sands, or high-PI clays that could drive settlement or 

slab movement. 

Slab-on-Grade  

Codes   and   Design   Guides   Utilized :    

 ASCE   7-16     

 IBC   2018     

 ACI   318-19     

 AISC   360-16,15th   Edition       

 AISC   Design   Guide   1     

 WRI   TF   700-R-07  

Stiffened Slab-on-Grade Design   

A slab-on-grade foundation for a recreational building consists of a reinforced concrete slab placed 

directly on prepared and compacted subgrade to provide a durable, uniform, and economical base 

for the structure. This type of foundation is ideal for large, single-story facilities such as gyms, 

community centers, or multipurpose halls, where loads are primarily vertical and evenly distributed. 

The slab typically includes thickened edge and interior grade beams to resist differential settlement 

and support structural and architectural loads such as walls and columns. Reinforcement is placed 

within the slab to control cracking due to shrinkage, temperature changes, and minor ground 

movement. Beneath the slab, a compacted granular subbase and vapor retarder are provided to 
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enhance stability and protect against moisture intrusion. Designed in accordance with ACI 360R and 

geotechnical recommendations, the slab-on-grade system offers a low-maintenance foundation 

capable of supporting both dynamic and static loads common in recreational facilities while ensuring 

long-term performance and serviceability. 

Slab-on-Grade Design Calculations  

Effective P.I.= 31 

Equivalent PI must be corrected for Slope and Degree of Consolidation. 

 Effective PI = Equivalent PI × Cs × Co 

 Cs = slope correction coefficient 

 Co = consolidation correction 

coefficient 

 Using values estimated from Fig. 8 and 

Fig. 9  

(WRI TF 700 R 07): 

 Equivalent PI = 28 

 Ground slope = 2.5% → Cs = 1.02 

 Unconfined compressive strength ≈ 3 TSF → Co = 

1.10 

 Effective PI = 28 × 1.02 × 1.10 = 31.4 ≈ 31  

Site Specifications :  

 Effective P.I.= 31 

 Climatic Rating, Cw= 17 

 Slope = 2.5% 

 Unconfined compression, qu = 2,500 
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Building Specifications:  

Building Length = 176 ft  

Building Depth = 150 ft  

Height = Lobby 12 ft 

  Gym 35 ft 

Slab Thickness = 5in 

Loads:  

Loads Calculated using ASCE 7-22 as per San Antonio UDC 

Dead Load = 16.3psf 

Live Roof Load = 12psf 

Snow/Rain Load =14.3psf 

Wind load = - 25.1(gym) , - 21.4 (lobby) 

Load combination(s): 

1.4D, 1.2D+1.6Lr+0.5S, 1.2D+1.6S+0.5W 

1.2D +1.6S = 44.24psf (control) 

WRI Design Based on Building and Site 

Specifications :  

Slab = rectangle  

S = 18 ft, max 

lc = 5.5 

Asfy =4000 

= 1 

Number of Beams in each direction: 
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Long Beams  N = 150/18 + 1 = 9 

    Spacing = 150/ (9-1) = 18’-9” 

  9 beams will be used W-E 18’-9” OC  

Short Beams  N = 176/18 + 1 = 10 Short Beams        

    Spacing = 176/ (10-1) = 19’-6 ¾” 

   11 beams will be used S-N @16’-0”OC  

B individual = assumed 12” 

Moment:  

Slab load only = 150 pcf x (5-12)ft = 62.5 psf 

 

  Beam Design :  

Beam depths : 
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Required steel: 

 

#6 Bars w/b=12in we can fit 3 #6 per  layer max (≥1" clear).  

 

Exterior beams measure 12 in × 24 in  

Reinforced with 5-#5 bars (2 top + 3 bottom) continuous.  

At column lines, add two additional #5 top bars. Shear reinforcement consists of #3 ties at 24 in oc. 

Clear spacing: ≥ 1 in (or bar dia); ≥ ~1.5 in vertical clear between layers 

 

 

Interior beams range from 12 in × 24 in. 

Each beam includes 4-#5 bars (2 bottom + 2 top) continuous, with two additional 

 #5 top bars at column intersections. Shear reinforcement uses #3 ties at 24 in oc. 

Clear spacing: ≥ 1 in (or bar dia); ≥ ~1.5 in vertical clear between layers 

 Lap   grade   beam   and   slab   reinforcement   splices   40   bar   diameters   (not   less   than   

18in)    
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 Refer   to   structural   documents   for   foundation   plan,   grade   beam   schedule,   typical    

beam   sections,   and   further   slab   information.   

 

   Slab-on-Grade Design  

 Assume slab thickness t = 5 in; joints at 12–15 ft. Service floor load L = 35 psf (no forklifts). 

 Self-weight of slab: 

 t = 5 in = 5/12 ft = 0.4167 ft 

 γc = 150 pcf 

 w slab = γc × t = 150 × 0.4167 = 62.5 psf 

 q service = w slab + L = 62.5 + 35 = 97.5 psf 

 Bearing check vs allowable contact: 

 q service = 97.5 psf << qa = 2,500 psf → OK 

 Crack-control reinforcement selection (WRI, PI=23, Cw=17): 

 Target As ≈ 0.20 in²/ft each way → Provide #4 @ 12 in OC EW (As,prov = 0.20 in²/ft). 

 Joints: Saw-cut control @ 12–15 ft; Isolation joints at columns/grade beams and exterior interfaces. 

    Two way (punching) shear check (approx.):  

 Critical perimeter b0 at d/2 from column face: a = 12 in; d ≈ 16 in 

 b0 = 4 × (a + d) = 4 × (12 + 16) = 112 in 

 Vu (conserv.) ≈ P = 50,000 lb 

 vu = Vu / (b0 · d) = 50,000 / (112 × 16) = 27.9 psi 

 ϕ vc (ACI) ≈ 0.75 × 2 √f'c = 0.75 × 2 × √4000 = 0.75 × 2 × 63.25 = 94.9 psi 

 vu = 27.9 psi < 94.9 psi → O 
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  Base Plate & Anchor Bolt Design (Axial, concentric)  

 Axial bearing only (no net moment). Concrete support at f'c = 4,000 psi, grout bed provided. 

 Required bearing area (AISC/AISC DG1 approach): 

 φ · 0.85 f'c · Aplate ≥ P (take φ ≈ 0.65–0.75; for a quick check use 0.85 f'c 

 without φ for service) 

 0.85 f'c = 0.85 × 4000 = 3400 psi 

 Areq = P / (0.85 f'c) = 50,000 / 3,400 = 14.7 in² 

 Select base plate: 12 in × 12 in × 1 in → A = 144 in² >> 14.7 in² (OK) 

 Anchor bolts (uplift/shear not governing for axial only): 

 Provide 4-Ø 3/4 in F1554 Gr. 55 with 12 in embedment (template with 9 in × 9 in 

 bolt circle). 

 Non shrink grout under plate; 1/2 in grout thickness; leveling nuts/washers; edge distance ≥ 1.5 in 
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Foundation Floor Plan:   
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Typical Details :  

 

 TYP. INTERIOR BEAM DETAIL                                                      TYP. EXTERIOR BEAM DETAIL 

 



LEON VALLEY BAPTIST CHURCH - RECREATIONAL CENTER 

Appendix E – HEC-HMS Results 



Project: Sdii

Simulation Run: 100yr_prop

Simulation Start: 7 November 2025, 24:00

Simulation End: 8 November 2025, 06:00

HMS Version: 4.12

Executed: 17 November 2025, 00:14

Global Parameter Summary - Subbasin

Area (MI2)

Element Name Area (MI2)

DA - 3A 0.01

DA - 3B 0.01

DA - 1 0

DA - 2 0

Downstream

Element Name Downstream

DA - 3A Reservoir - 1

DA - 3B Creek

DA - 1 Creek1

DA - 2 Creek2

Loss Rate: Scs

Element Name Percent Impervious Area Curve Number

DA - 3A 55 80

DA - 3B 0 76

DA - 1 0 76

DA - 2 0 76

Transform: Scs

Element Name Lag Unitgraph Type

DA - 3A 5 Standard

DA - 3B 4 Standard

DA - 1 5 Standard

DA - 2 4.6 Standard



Global Parameter Summary - Reach

Downstream

Element Name Downstream

Reach - 1 Creek

Route: Lag

Element Name Method Initial Variable Lag

Reach - 1 Lag Combined Inflow 1.24

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

DA - 3A 0.01 45.31 08Nov2025, 00:36 3.34

Reservoir - 1 0.01 10.77 08Nov2025, 00:57 3.09

Junction - 1 0.01 10.77 08Nov2025, 00:57 3.09

Reach - 1 0.01 10.77 08Nov2025, 00:58 3.09

DA - 3B 0.01 24.06 08Nov2025, 00:36 1.92

Creek 0.01 28.31 08Nov2025, 00:37 2.58

DA - 1 0 7.48 08Nov2025, 00:37 1.92

Creek1 0 7.48 08Nov2025, 00:37 1.92

DA - 2 0 7.43 08Nov2025, 00:37 1.92

Creek2 0 7.43 08Nov2025, 00:37 1.92



Subbasin: DA-3A

Area (MI2) : 0.01

Downstream : Reservoir - 1

Loss Rate: Scs

Percent Impervious Area 55

Curve Number 80

Transform: Scs

Lag 5

Unitgraph Type Standard

Results: DA-3A

Peak Discharge (CFS) 45.31

Time of  Peak Discharge 08Nov2025, 00:36

Volume (IN) 3.34

Precipitation Volume (AC - FT) 1.72

Loss Volume (AC - FT) 0.36

Excess Volume (AC - FT) 1.35

Direct Runoff Volume (AC - FT) 1.35

Baseflow Volume (AC - FT) 0
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Reservoir: Reservoir-1

Downstream : Junction - 1

Results: Reservoir-1

Peak Discharge (CFS) 10.77

Time of  Peak Discharge 08Nov2025, 00:57

Volume (IN) 3.09

Peak Inflow (CFS) 45.31

Time of  Peak Inflow 08Nov2025, 00:36

Inflow Volume (AC - FT) 1.35

Maximum Storage (AC - FT) 0.92

Peak Elevation (FT) 799.13

Discharge Volume (AC - FT) 1.25
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Junction: Junction-1

Downstream : Reach - 1

Results: Junction-1

Peak Discharge (CFS) 10.77

Time of  Peak Discharge 08Nov2025, 00:57

Volume (IN) 3.09
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Reach: Reach-1

Downstream : Creek

Route: Lag

Method Lag

Initial Variable Combined Inflow

Lag 1.24

Results: Reach-1

Peak Discharge (CFS) 10.77

Time of  Peak Discharge 08Nov2025, 00:58

Volume (IN) 3.09

Peak Inflow (CFS) 10.77

Inflow Volume (AC - FT) 1.25
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Subbasin: DA-3B

Area (MI2) : 0.01

Downstream : Creek

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 76

Transform: Scs

Lag 4

Unitgraph Type Standard

Results: DA-3B

Peak Discharge (CFS) 24.06

Time of  Peak Discharge 08Nov2025, 00:36

Volume (IN) 1.92

Precipitation Volume (AC - FT) 1.32

Loss Volume (AC - FT) 0.72

Excess Volume (AC - FT) 0.6

Direct Runoff Volume (AC - FT) 0.6

Baseflow Volume (AC - FT) 0
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Junction: Creek

Results: Creek

Peak Discharge (CFS) 28.31

Time of  Peak Discharge 08Nov2025, 00:37

Volume (IN) 2.58
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Subbasin: DA-1

Area (MI2) : 0

Downstream : Creek1

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 76

Transform: Scs

Lag 5

Unitgraph Type Standard

Results: DA-1

Peak Discharge (CFS) 7.48

Time of  Peak Discharge 08Nov2025, 00:37

Volume (IN) 1.92

Precipitation Volume (AC - FT) 0.44

Loss Volume (AC - FT) 0.24

Excess Volume (AC - FT) 0.2

Direct Runoff Volume (AC - FT) 0.2

Baseflow Volume (AC - FT) 0
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Junction: Creek1

Results: Creek1

Peak Discharge (CFS) 7.48

Time of  Peak Discharge 08Nov2025, 00:37

Volume (IN) 1.92
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Subbasin: DA-2

Area (MI2) : 0

Downstream : Creek2

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 76

Transform: Scs

Lag 4.6

Unitgraph Type Standard

Results: DA-2

Peak Discharge (CFS) 7.43

Time of  Peak Discharge 08Nov2025, 00:37

Volume (IN) 1.92

Precipitation Volume (AC - FT) 0.43

Loss Volume (AC - FT) 0.23

Excess Volume (AC - FT) 0.19

Direct Runoff Volume (AC - FT) 0.19

Baseflow Volume (AC - FT) 0
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Junction: Creek2

Results: Creek2

Peak Discharge (CFS) 7.43

Time of  Peak Discharge 08Nov2025, 00:37

Volume (IN) 1.92
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Appendix F – Time of Concentration 



SubBasin Flow Type Surface Condition Surface 
Coefficient US Elev (ft) DS Elev (ft) Length (ft) Slope (ft/ft) V (fps) Tt (min) Tsc (min) Tch (min) Σ Tt (min) 0.6Tc

DA-1 Sheet Short Grass Prairie 0.15 809.83 807.83 100 0.020 0.21 7.85 7.85
Shallow Grassed Waterways 16.13 807.83 780.77 197 0.137 5.98 0.55 0.55

8.40 5.04
DA-2 Sheet Short Grass Prairie 0.15 808.44 804.72 100 0.037 0.27 6.13 6.13

Shallow Grassed Waterways 16.13 804.72 779.38 393 0.064 4.10 1.60 1.60
7.73 4.64

DA-3A Sheet Short Grass Prairie 0.15 812.43 810.03 100 0.024 0.23 7.30 7.30
Shallow Grassed Waterways 16.13 810.03 794.21 679 0.023 2.46 4.60 4.60

11.90 7.14
DA-3B Sheet Short Grass Prairie 0.15 794.21 789.04 100 0.052 0.31 5.37 5.37

Channel Natural 0.04 789.04 763.86 270 0.093 5.43 0.41 0.41
5.78 3.47

Notes:
-P2 = 3.96 inches based on precipitation area zone (PA) 3
-Channel velocities calculated using Manning's equation and assuming full bank flow

Existing Conditions Time of Concentration Computations



SubBasin Flow Type Surface Condition Surface 
Coefficient US Elev (ft) DS Elev (ft) Length (ft) Slope (ft/ft) V (fps) Tt (min) Tsc (min) Tch (min) Σ Tt (min)

DA-1 Sheet Short Grass Prairie 0.15 809.83 807.83 100 0.020 0.21 7.85 7.85
Shallow Grassed Waterways 16.13 807.83 780.77 197 0.137 5.98 0.55 0.55

8.40
DA-2 Sheet Short Grass Prairie 0.15 808.44 804.72 100 0.037 0.27 6.13 6.13

Shallow Grassed Waterways 16.13 804.72 779.38 393 0.064 4.10 1.60 1.60
7.73

DA-3A Sheet Short Grass Prairie 0.15 812.43 810.03 100 0.024 0.23 7.30 7.30
Channel Bermuda Grass 0.41 810.03 797.00 535 0.024 5.38 0.80 0.80

8.10
DA-3B Sheet Short Grass Prairie 0.15 794.21 789.04 100 0.052 0.31 5.37 5.37

Channel Natural 0.04 789.04 763.86 270 0.093 5.43 0.41 0.41
5.78

Notes:
-P2 = 3.96 inches based on precipitation area zone (PA) 3
-Channel velocities calculated using Manning's equation and assuming full bank flow

Proposed Conditions Time of Concentration Computations
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Appendix G – Utilities Calculations 
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Appendix H – Shear Moment diagrams 
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Appendix I – Structural Design Calculations 
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Appendix J – TIA Worksheet 
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Appendix K – Rough Proportionality 
Worksheet 
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Appendix L – Budget 
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Engineering Design Fee 
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Cost Breakout 

Category Subcategory Cost ($) 
Facility Building Cost Main Building Structure  $    3,000,000.00  
Facility Building Cost Interior Build-Out  $        750,000.00  
Facility Building Cost MEP Systems  $        500,000.00  
Construction Materials Concrete & Rebar  $        250,000.00  
Construction Materials Structural Steel  $        225,000.00  
Construction Materials Roofing & Envelope Materials  $        200,000.00  
Construction Materials Finishes & Fixtures  $        208,000.00  
Site Work Earthwork & Grading  $        200,000.00  
Site Work Paving & Parking  $        175,000.00  
Site Work Utilities (Water/Sewer/Electric)  $        125,000.00  
Site Work Landscaping  $          50,000.00  
Structural Components Foundations  $        140,000.00  
Structural Components Slab-on-Grade  $        100,000.00  
Structural Components Beams/Columns/Girders  $          80,000.00  
Misc. Construction Items General Conditions  $          70,000.00  
Misc. Construction Items Safety & Temporary Facilities  $          48,700.00  
Mobilization, Insurance & Bond Mobilization  $        600,000.00  
Mobilization, Insurance & Bond Insurance & Bonding  $        600,000.00  
Construction Contingency Allowances  $    1,280,000.00  
Engineering & Design Fees Architectural  $        388,300.00  
Engineering & Design Fees Civil/Structural/MEP  $        500,000.00  
Testing, Permitting, Admin Permits  $             5,000.00  
Testing, Permitting, Admin Testing & Inspections  $             5,000.00  

   $    9,500,000.00  
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