
PRAIRIE VIEW A&M UNIVERSITY 
ROY G. PERRY COLLEGE OF ENGINEERING  

DEPARTMENT OF CIVIL ENGINEERING 
CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I 

Fall 2021 
 

I.   COURSE DESCRIPTION IN ABET FORMAT 
 

II    ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 
Program Outcomes Assessed in Course 
Assessment Summary of Class Semester Averages for Outcomes          
End of Semester Course Outcomes Assessment Reports 
 

II.   TESTS  
Summary of Topics covered by Test   
Original Test Questions & Master Solution/grading scheme used   
(Summary of topics can be a separate page or include on the assignment itself) 
  Above Average  (Graded original work) 
  Average       (Graded original work) 
  Below Average  (Graded original work) 

 
 III.   QUIZZES 

Summary of Topics covered by Quiz  
Original Quiz Questions & Master Solution/grading scheme used   
  Above Average  (Graded original work) 
  Average       (Graded original work) 
  Below Average  (Graded original work) 

 
 IV.   HOMEWORK ASSIGNMENTS 

Summary of Topics covered by Homework  
Original Homework Questions & Master Solution/grading scheme used   
    Above Average  (Graded original work) 
  Average       (Graded original work) 
  Below Average  (Graded original work) 

 
 V.    LABORATORY REPORTS 

Summary of Topics covered by lab  
Laboratory Handout/Instructions and Grading Scheme 
  Above Average  (Graded original work) 
  Average       (Graded original work) 
  Below Average  (Graded original work) 

 
 VI. PROJECT 

       Summary of Topics Covered  by Project 
       Project Problem Statement and Grading Scheme 

   Above Average  (Graded original work) 
  Average       (Graded original work) 
  Below Average  (Graded original work) 
 
 

(Note: All Pages shown in Yellow should be printed on YELLOW PAPER) 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

One or Two-Page Course Description 
in ABET Format (Format provided below) 



I.  COURSE DESCRIPTION IN ABET FORMAT 
 
                                                CIVIL ENGINEERING DEPARTMENT 

             CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I 
 
Course Designation   Required Course 
 
2020-21 Catalog Data CVEG 4200. Credit: 2 semester hours. A continuation of CVEG 4472 with required design 

modifications of the team projects necessary to produce a working prototype of the designs 
initiated in Senior Design and Professionalism I. Design project deliverables include an oral 
presentation, as well as a final written report. Professionalism education will, and a formal 
demonstration of prototype, or model of the design. Elements of professionalism reinforce the 
importance of professional engineering ethics, corporate culture, life-long learning, and 
globalization.  

 
Prerequisites  CVEG 3300, 3301, CVEG 3302, CVEG3303, CVEG 3304   
Corequisite        N/A  
 
Textbook         1. Senior Design Manual 
                                        2. Other reference technical books, software, agency manuals, Scope of Work and Guidelines. 
               
References        Capstone design Engineering by Frederick Bloetscher and Daniel Meeroff J.Ross Publishing 2015. 
 
Main Instructor     Assistant Professor Md Jobair Bin Alam, Civil Engineering 
 
Course Objectives       1. To develop the ability to understand and apply knowledge of civil engineering to design a 

system, component, or process to meet desired needs of a civil engineering project which includes 
structural, geotechnical, transportation, environmental and water resources areas of civil 
engineering. 

                                           2. To develop the ability to function as a team, adhere to ethical standards and communicate the 
project design writing reports and presenting effectively to audience. 

 
Topics Covered 1 Introduction Plan for Detailed Design of the Project. Reasons for the Design Option compared 

to an alternate design choice. Addressing Sustainability to chosen design system and 
components in structural, geotechnical, transportation, environmental and water resources 
discipline. 

                                           2 Tasks and Responsibility for the current semester & Schedule (For Group Members) 
                                           3 Presentation of Project Scope, Tasks, Schedule.  
                                           4 Design Integration and Concurrent Engineering 
                                           5 Preparation and Rehearsal for Mid-Term Oral Presentation and Report 
                                           6 Industry professional presentation to share their expertise 
                                           7 Oral Presentation and Report Writing  
                                           8 Fall Semester Project Report (Draft) and Drawings (Draft) 
                                           9 Final Report and Drawings Submission including preliminary/final design and                            

recommendation  
                                          10 Final Presentation to Faculty 
 
Class Schedule      Lecture: 1 three-hour session and 1 one-hour session per week  
               
Contribution   
to Professional 
Component       Mathematics              0  Credits 
             Engineering Science          1  Credits 
             General Education Requirements   0  Credits 
             Major design Experience        1    Credits  
 
Program Objectives 
Covered by Course     Program objectives 2, 3, 4, 5, 7 



 
Program Outcomes  
Covered by Course    Program Outcomes 2, 3, 4, 5, 7 
    
Program Outcomes 
Measured by Course    1.   Program outcomes assessed in project report, assignments, presentations.  
                
 
Data Used in Assessing 
Outcomes in Course    1.   Assignments 
                    2.   Midterm Project Report 
                                              3. Presentations 
                4. Final Project Reports 
                 
 
Data Used to Show 
Student Proficiency 
in Outcomes        1. Samples of student work in a Binder 
               2. Grade sheet showing student performance and class average in outcomes 
               3. End of Semester Course Assessment report 
 
Prepared by:        Dr. Md Jobair Bin Alam         Date: December 17, 2021 
 
 
 
 
 



 
II ASSESSMENT RESULTS FOR CURRENT AND PAST FOUR                   

ASSESSMENT PERIODS (TAKE FROM RADHA FOR PAST REPORT) 
 
 
Program Outcomes Assessed in this course  
 
Outcome 2: An ability to apply engineering design to produce solutions that meet specified needs with 
consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and 
economic factor. 
Outcome 3: An ability to communicate effectively with a range of audiences.  
Outcome 4: An ability to recognize ethical and professional responsibilities in engineering situations and make 
informed judgments, which must consider the impact of engineering solutions in global, economic, 
environmental, and societal contexts.  
Outcome 5: An ability to (1) function effectively on a team whose members together provide leadership, create 
a collaborative and inclusive environment, (2) establish goals, plan tasks, and meet objectives. 
Outcome 7: An ability to acquire and apply new knowledge as needed using appropriate learning strategies.       
    
Assessment Summary of Class Semester Averages for Outcomes: Fall 2021 

 
Outcomes 2 3 4 5 7 
Semester Semester Class Average (%) 

 
Fall 2021 

 

 
80 

 
90 

 
70 

 
90 

 
80 

Comments 
on Data 

Students had difficulties in 
the structural design of the 
buildings and layout plan 
using AutoCAD.  Students 
used STAAD program, 
leading to analysis and 
design. Students had some 
problems in deciding how 
to apply techniques 
learned in classes to 
practical project design.  
As they paid attention and 
work progressed, students 
understood the project 
steps and applied concepts 
well in response to the 
constraints. Insistence and 
continuation of assigning 
exercises and to sample 
projects to provide 
practical experience and 
making aware of how to 
simplify and carry out 
tasks of a large size project 
into sub projects will 
enhance the students’ 
performance. Students’ 
ability to design may be 
enhanced by arranging 
field visits to construction 
project sites. Students were 
asked to observe the 
ongoing New Engineering 
Building construction, and 
be familiarize with civil 
engineering components in 
big project. 

All members did 
contribute well enough 
to present their plan of 
action on working and 
showing progress every 
week on the project 
design. 
 
Team members worked 
consistently. Team 
leader and associates 
were very persuasive 
and interacted well with 
all members. Mid-
semester and final 
presentations were well 
rehearsed and oral 
communication was 
found to be acceptable. 
Continue to teach 
student how to prepare 
and present the project. 
Continue to bring to 
students’ attention how 
to discuss with 
colleagues to resolve 
and how to coordinate 
individual’s 
performance in their 
group while working to 
make an excellent 
performance as a group. 

Some students did 
well in the ethics 
assignment, while 
some students were 
not able to fully 
represent their ethical 
understanding of civil 
engineering 
profession.  
 
Overall the students’ 
performance was 
good. More lecturing 
time on case studies 
can be considered so 
that the students could 
understand and do 
better on the quiz. 

The students exhibited 
very well understanding 
how to work as a team. 
Produced schedule and 
Gantt chart for each 
member of the group. 
 
Student performance will 
be enhanced if continued 
discussion by the 
instructor on details 
relating to project 
components and how to 
divide work among group 
members. 

The students had some 
difficulty in understanding 
and obtaining the 
appropriate information 
from different sources to 
be used towards the 
application to their 
specific design area. 
 
Student performance will 
be enhanced if continued 
discussion by the 
instructor on details 
relating to project 
components and the 
information they must 
look for from references. 
A list of reference 
materials relevant to the 
project may be asked from 
students before asking 
students to conduct the 
literature review. 

           *Expected Semester Class Average = 70% 
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Highlight



 

End of Semester Course Assessment Reports 
Fall 2021 

 

Each summary contains the following Information   

1.  Performance Statistics 
• Total number of students in class 
• The class average performance (stated as %) in each course outcome assessed 

in this class.  
• The acceptable class average for the class in each outcome area as set by your 

department.  
• Percentage of students who scored below the expected average in each 

outcome. 
 

2.  Implementation Summary 
• Summary of plans implemented during the semester based on last assessment 

report 
 

3.  Perceived Problems 
• Instructor’s critical evaluation of perceived problems that affected students’ 

performance. Realistic problems should be identified throughout the semester 
and summarized in this section of the report. 

 

4.  New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next time the 

class is taught. These should be specific enough for another instructor to 
implement. Most of these should be things that, you, the instructor can 
implement to help students to improve. Be creative. 

 

5.  Overall Trend of assessment periods 
• Instructors’ summary of overall performance trend for each outcome 

measured over the last three periods. 
 

6.  Were Expectations Met? 
• Answer YES if the class average was above the expected average and the 

stated percentage of students scored at or above the expected average, else 
answer NO. 

 
 
 
 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 
CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I 

FALL 2021 SEMESTER 
Report Prepared by: Dr. Md Jobair Bin Alam 
Report Date: December 17, 2021   

 
 

Semester 

 
 

Analysis Type 

 
Number of 
Students 

Outcome 2 
An ability to apply engineering design to produce 
solutions that meet specified needs with 
consideration of public health, safety, and welfare, 
as well as global, cultural, social, environmental, 
and economic factor 

Outcome 3  

An ability to communicate effectively with a range 
of audiences           

(Oral Communication) 

 
Expected 

Class 
Average/ 

 
Expected 
Percent of 

students at or 
above average 

 
 

Class 
Average 

 
% 

Students 
meeting 

Expected 
Average 

 
Expected 

Class 
Average/ 

 
Expected 
Percent of 
students at 
or above 
average 

 
 

Class 
Average 

 
% Students 

meeting 
Expected 
Average 

Fall 2021 Direct 13 70 75% 80 84% 70 75% 90 100% 
Fall 2020 Direct 18 70 75% 71 77% 70 75% 80 83% 
Fall 2019 Direct 21 70 75% 70 85% 70 75% 100 100% 

 
Implementation 

Summary 

Items implemented from previous 
report or after meeting previous 

instructor 

1) Project included design of a Business Center for 
AMAZON, and IT Hub and Distribution Center in three 
different counties (Waller, Washington, and Colorado) in 
Texas.  Thirteen (13) in the senior design course were 
divided into 3 groups with 4/5 members in each group. The 
site map and geotechnical soil data were distributed to the 3 
groups. Project Design objective is to design two office 
buildings, one convention center, one warehouse 
(distribution center) including grading, preparation of ground 
for construction of a detention pond, design roadway design 
leading to and including the intersection design, storm water 
drainage for the entire site, structural design of the buildings, 
geotechnical report. Scope included and provided a good 
exposure to students on all aspects of civil engineering. 
Students were also provided with a professional geotechnical 
report to gain idea and to implement in their project. 
2) The students were asked to identify individual 
responsibilities and tasks in the design. The interaction 
among the group members and plan to complete the design 
worked well. 

1) Students were able to organize well for the proposal 
presentation to Industry Advisory Council Members and Civil 
Engineering Faculties. Also and Final Presentations were 
organized.  
2) Students formed into 3 groups and selected the team 
manager. Team dynamic procedures were introduced at the 
beginning of the semester to build connection among team 
members.   
3) Use of presentation techniques including Power point 
presentation were required. Students used their skills learned 
from previous courses and projects and did perform 
excellently. 
 

 
 

Perceived Problems 

Perceived problems are directly 
related to the PC and the sub items 

under them 

Students had difficulties in the structural design of the 
buildings and layout plan using AutoCAD.  Students used 
STAAD program, leading to analysis and design. Students 
had some problems in deciding how to apply techniques 
learned in classes to practical project design.  As they paid 
attention and work progressed, students understood the 
project steps and applied concepts well in response to the 
constraints. 

All members did contribute well enough to present their plan 
of action on working and showing progress every week on the 
project design. 
Team members worked consistently. Team leader and 
associates were very persuasive and interacted well with all 
members. 
Mid-semester and final presentations were well rehearsed and 
oral communication was found to be acceptable. 



Plans for 
Addressing 
Problems 

 
Plans for address specific measures 
to address PC and their sub areas 

Insistence and continuation of assigning exercises and to 
sample projects to provide practical experience and making 
aware of how to simplify and carry out tasks of a large size 
project into sub projects will enhance student performance. 
Students’ ability to design may be enhanced by arranging 
field visits to construction project sites. Students were asked 
to observe the ongoing New Engineering Building 
construction, and be familiarize with civil engineering 
components in big project.  

Continue to teach student how to prepare and present the 
project. 
Continue to bring to students’ attention how to discuss with 
colleagues to resolve and how to coordinate individual’s 
performance in their group while working to make an 
excellent performance as a group. 

Overall Trend over 
Periods 

Ascertain if there were 
improvements over previous 

semesters 

Overall students’ performance was better and met the 
expectations in all design aspects. Performance of the 
geotechnical, structural, environmental, transportation and 
water resources areas were found to be satisfactory. 
 
 

Student performance was commendable. 

Were Expectations 
Met? 

  
YES 

 
YES 

 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 
CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I 

FALL 2021 SEMESTER 
Report Prepared by: Dr. Md Jobair Bin Alam 
Report Date: December 17, 2021   

 
 

Semester 

 
 

Analysis Type 

 
Number of 
Students 

Outcome 4 
An ability to recognize ethical and professional 
responsibilities in engineering situations and make 
informed judgments, which must consider the 
impact of engineering solutions in global, economic, 
environmental, and societal contexts. 

Outcome 5 
An ability to (1) function effectively on a team whose 

members together provide leadership, create a 
collaborative and inclusive environment, (2) 

establish goals, plan tasks, and meet objectives. 

 
Expected 

Class 
Average/ 

 
Expected 
Percent of 

students at or 
above average 

 
 

Class 
Average 

 
% 

Students 
meeting 

Expected 
Average 

 
Expected 

Class 
Average/ 

 
Expected 
Percent of 
students at 
or above 
average 

 
 

Class 
Average 

 
% Students 

meeting 
Expected 
Average 

Fall 2021 Direct 13 70 75% 70 85% 70 75% 90 100% 
Fall 2020 Direct 18 70 75% 70 80% 70 75% 80 100% 
Fall 2019 Direct 21 70 75% 60 70% 70 75% 100 100% 

 
Implementation 

Summary 

Items implemented from previous 
report or after meeting previous 

instructor 

Students were given reading materials to learn ethical 
responsibility.  Examples were given to understand the 
different situations to know how to take correct 
decisions. 
Tests were given to make the students to think thru the 
new situations to meet their ethical responsibility. 

Instructor required the students to list their area of 
interest and the information on the level of 
performances in earlier courses were reviewed.  
 
Instructor and the instructor of professional practice 
formed the team of 4/5 students each group 

 
 

Perceived Problems 

Perceived problems are directly 
related to the PC and the sub items 

under them 

Some students did well in the ethics assignment, while 
some students were not able to fully represent their 
ethical understanding of civil engineering profession. 
Overall the performance was good. 

The students exhibited very well understanding how to 
work as a team. Produced schedule and Gantt chart for 
each member of the group. 
 

Plans for 
Addressing 
Problems 

 
Plans for address specific measures 
to address PC and their sub areas 

 
More lecturing time on case studies can be considered 
so that the students could understand and do better on 
the quiz. 

Student performance will be enhanced if continued 
discussion by the instructor on details relating to 
project components and how to divide work among 
group members. 

Overall Trend over 
Periods 

Ascertain if there were 
improvements over previous 

semesters 

Students’ performance found to be satisfactory and 
further improvement will be pursued in this area. 

Overall students’ performance is very good in this area. 

Were Expectations 
Met? 

  
YES 

 
YES 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 
CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I 

FALL 2021 SEMESTER 
  Report Prepared by: Dr. Md Jobair Bin Alam 
     Report Date: December 17, 2021   

 
 

Semester 

 
 

Analysis Type 

 
Number of Students 

Outcome 7 
An ability to acquire and apply new knowledge as needed, using appropriate 
learning strategies 
 

 
Expected 

Class 
Average/ 

 
Expected Percent of 
students at or above 

average 

 
 

Class 
Average 

 
% Students meeting 
Expected Average 

Fall 2021 Direct 13 70 75% 80 84% 
Fall 2020 Direct 18 70 75% 71 77% 
Fall 2019 Direct 21 70 75% 70 86% 

 
Implementation 

Summary 

Items implemented from previous report or 
after meeting previous instructor 

Instructor required the students to read additional reference materials relating to 
the project. 
Instruction on how to do literature review, and how additional information can be 
gained to fulfill the project requirements were given to students by the instructor. 

 
 

Perceived Problems 

Perceived problems are directly related to the 
PC and the sub items under them 

The students had some difficulty in understanding and obtaining the appropriate 
information from different sources to be used towards the application to their 
specific design area.  

Plans for Addressing 
Problems 

 
Plans for address specific measures to address 

PC and their sub areas 

Student performance will be enhanced if continued discussion by the instructor 
on details relating to project components and the information they must look for 
from references. 
A list of reference materials relevant to the project may be asked from students 
before asking students to conduct the literature review. 
 

Overall Trend over 
Periods 

Ascertain if there were improvements over 
previous semesters 

Overall students’ performance is very good in this area. 

Were Expectations Met?   
YES 



 
 
 
 

 
SENIOR DESIGN AND PROFESSIONALISM I 

FALL 2021 
 
        
 

Title of Assignment:  Proposal Presentation 
 

TOPICS COVERED IN ASSIGNMNET 1 
 

 This Assignment covered the following topics: 
 

1. Project Description 
2. Scope of Work 
3. Project Management 

 
 

NOTE: Pages T1 through T7 should be repeated for each Test and 
Similarly for all the other assignments in the course binder 

 
 
 
 
 
 

Page T1 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

ABOVE AVERAGE  
 
 

 
(Note: All Pages shown in Light Blue should be printed on Light Blue Paper)

Page  T3 



Development of 
Business and 

Distribution Center, 
and IT Hub for 

Amazon  
Designed and Constructed by:

 JJMPS Consulting
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Members flowchart

Sydney Jones 
Project Lead and Senior 
Transportation Engineer

Johnathon Chevalier 
Senior Structural 

Engineer

Paige Hines 
Senior Environmental 

Engineer

Jerral Walker
 Senior Water Resource 

Engineer

Michael LeBlanc 
Senior Geotechnical 

Engineer



Sydney: Project Lead & Transportation Engineer
Sydney Jones is an engineering student at Prairie 
View A&M University, pursuing a degree in Civil 
Engineering. Her interests include Transportation 
and Geotechnical engineering. Sydney has worked as 
a transportation intern at Stantec for 3 summers and 
4 semesters. She is a part of American Society of 
Civil Engineering serving as the Community Service 
Coordinator. After completing her bachelor's degree 
she plans to work in the engineering field and study 
to get her professional license. In the future she plans 
to further her education and to become a professor.

 



Michael LeBlanc Jr. - Geotechnical Engineer 
Michael LeBlanc Jr. is now enrolled in Prairie View 
A&M University's Civil Engineering Program. 
Geotechnical and Environmental Engineering are his 
two points of interest. He has prior engineering 
knowledge from his time as an intern for Trilogy 
Engineering Services. He has worked on cost 
estimates, wastewater sampling, and various site 
visits to Prairie view housing complexes. His goal is 
to finish his civil engineering bachelor's degree and 
obtain his PE license.



Jerral Walker - Water Resources Engineer
Jerral Walker is a graduating senior at Prairie View 
A&M University, where is pursuing a Civil 
Engineering degree. His interest is leaning towards 
transportation engineering. Jerral has worked for 
Texas Department of Transportation  for the last 
three summers where he was offered a full time 
position upon graduation. His plans are to graduate 
in spring 2022 and return to barber school to obtain a 
license.



Johnathon Chevalier- Structural Engineer
Johnathon Chevalier is an undergraduate Senior Civil & Environmental 
Engineering student at Prairie View A&M University. Graduating with a 
Bachelor of Science degree, Johnathon was awarded 3 internships, during 
his undergraduate collegiate career as listed respectively:

1. Michigan Department of Transportation
2. DLZ Corporation 

In addition, Johnathon Chevalier has served on the 
executive board of distinct academic and professional organizations at 
PVAMU (e.g., National Society of Black Engineers and Kappa Alpha Psi 
Fraternity Inc.), while also a member of the PVAMU American Society 
of Civil Engineers. Furthermore, Johnathon Chevalier has had the 
opportunity to be recognized by the Texas State House of 
Representatives for undergraduate STEM achievement in the Great 
Houston Area. As well as a recipient of Cluster V, Kappa Alpha Psi most 
achieved undergraduate award. With these achievements in his career, he 
has decided to pursue an MBA degree from University of Houston while 
working full-time with the consideration of potentially pursuing a PHD 
and becoming an educator at the collegiate level.



Paige Hines - Environmental Engineer
Paige Hines graduates from Prairie View A&M 
University, May 2022 with a bachelors in Civil 
Engineering. She has interest in environmental and 
geotechnical engineering. She has had the pleasure of 
working with American Electric Power in the 
summer of 2019 and again in 2021. After graduation 
she hopes to work full time for a few year before 
heading back to school to pursue a graduate degree.



About the project
 JJMPS Consulting is to develop and design the business and  distribution  center, IT  Hub, and office development 
in Waller county on approximately 400-acre plot of land (shown below) for Amazon. 



Scope of Work
 JJMPS Consulting is required to perform Civil Engineering Site Development and Design services and address all 
aspects outlined in the project description.

● Structural
● Geotechnical
● Transportation
● Water Resources
● Environmental (Wastewater Treatment Plant)



Project Requirements
● Proposed site landscaping

● Develop Layout Plan for specific entity

● Commercial Office Building

● Warehouse plan

● Convention Center

● Parking Lots Layout Plan  

● Transportation Design for Entire Site

● Highway slope design

● Major Extension of Service Road

● Connect local Road with Highway

● Hydrologic Design and Drainage Ditch/Basin 

layout for the entire facility

● Solid Waste Disposal facility

● Wastewater treatment facility



Structural

● 2D Drawing
○ Office Building, Steel Structure Design, 

Convention Center
■ beam placement
■ mark columns 
■ Label dimensions

● Structural load calculation
● Slab Design

● STADD Pro models
○ Analyze your output 

results
● Beam and Column Design 
● Steel Structure design of 

warehouse  
● Maximum Values 

○ Bending Moment, 
○ Shear Force
○ Axial load
○ Location Component

● Reinforced Bars
○ Footing 

size,reinforcement
● Reinforced Concrete Design



Geotechnical 
● Create Boring logs based on raw data.

● Examine Boring logs

● Prepare soil report and classification.

● Bearing capacity and settling are two factors to consider while designing a foundation.

● Analyze various foundation systems and make recommendations for a safe and low-cost foundation (Type, 

size and depth and material for foundation, and related specifications)

● Design of the embankment (slope of major highway)

● Material specification and pavement design (geotechnical design)



Transportation
● Design minor roads for project and connecting road with 290 highway.

● Design roadway intersections with correct traffic signals 

● Display location of signals and related traffic warrant study

● Plan and Profile of a typical local road in the development

● Pavement Design cross-section for a typical local road in the development

● Draw parking lot in AutoCad for the entire project



Water Resources
● Location of stormwater ditch

● Rainfall intensity/100-year rainfall investigation

● Calculation of the quantity of water

● Designing stormwater runoff, while avoiding flooding risks and property damage

● Design capacity of the ditch based on rainfall study

● Drainage ditch with profile and cross section



Environmental (Wastewater Treatment Plant)
● Wastewater treatment process and facility.

● Calculate and estimate wastewater quantity.

● Wastewater Treatment Schematics and Location.

● Develop methodology to treat wastewater and disposal.

● Choosing a reliable dumping location for treated water disposal



Progress Timeline



Progress Timeline



Progress Timeline



Closing
Thank you for your time! Are there any questions?
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Development of Business 
and Distribution Center, 
and IT Hub for Amazon

 

G.A.M.S. Engineering 

Armando Gomez, Abram Auguste, Alex Martinez, Nathaniel Smith



Presentation Outline
❖ Project Flow Chart Of Member

➢ Armando Gomez - Structural Engineer
➢ Abram Auguste - Geotechnical Engineer
➢ Alex Martinez - Transportation Engineer
➢ Nathaniel Smith - Water Resource Engineer

❖ Project Description
➢ Project Summary
➢ Proposed Site Location

❖ Tasks 
➢ Structural
➢ Geotechnical
➢ Transportation
➢ Water Resources
➢ Environmental



Organizational Chart

Abram Auguste
Geotechnical Engineer

Armando Gomez
Team leader

Structural Engineer 

Alex Martinez
Transportation Engineer

Nathaniel Smith
Water Resources Engineer



G.A.M.S. Engineering 

Structural Engineer
                        Armando 
Gomez

Name: Armando Gomez
Title: Structural Engineer
Description: Armando Gomez is a structural 
engineer and a partner at G.A.M.S Engineering. 
He was born and raised in Watsonville, California 
to immigrant parents from Michoacan, Mexico. He 
graduated from Prairie View A&M with a 
Bachelors of Science in civil engineering. In 2018 
attended the Pacific South Western Conference 
(PSWC)and was a participant in the steel bridge 
design competition. He's done volunteer work as a 
proctor for regional Mathcounts competitions held 
at California Baptist University for middle school 
students. He is also a current  member of 
American Society of Civil Engineers (ASCE). He has 
worked in the construction industry for over 10 
years. He has worked  for a consulting company 
providing estimating or project management for 
sub and general contractors. He has estimated 
and project managed multimillion dollar  projects 
in California for electrical contractors. 



G.A.M.S. Engineering 

Structural Engineer
                        Armando 
Gomez

Name: Abram Auguste
Title: Geotechnical Engineer
Description: Abram Auguste is a Co-founder of 
G.A.M.S. Engineering. He was born and raised in 
Boston, Massachusetts and is a first generation 
Haitian-American. He is a graduate from the 
Prairie View A&M University with a Bachelor’s of 
Science Degree in Civil Engineering. He is a 
current  member of American Society of Civil 
Engineers (ASCE). He enjoys using his skills to 
bridge the complex concepts of technology and 
engineering with day-to-day civil obstacles. His 
pastime includes real estate development and 
design, physical athletic training, and venturing 
different restaurants. 



G.A.M.S. Engineering 

Name: Alex Martinez
Title: Transportation Engineer
Description: Alex Martinez is a Transportation engineer and a 
partner at G.A.M.S Engineering. He was born and raised in 
Houston, Texas. He is a graduate from Prairie View A&M 
University with a Bachelors of Science in Civil Engineering. He 
previously worked with a Surveying and Field Services company 
in Houston, where he mapped out and created CAD Sheets to 
Portray various Proposed Pipelines. 



G.A.M.S. Engineering 

Structural Engineer
                        Armando 
Gomez

Name: Nathaniel Smith
Title: Water Resources Engineer
Description: Nathaniel Smith is a water resources 
engineer and a partner at G.A.M.S Engineering. 
He was raised in Mililani, Hawaii and moved to 
Houston, Texas in 2015. He is a graduate from 
Prairie View A&M with a Bachelors of Science in 
Civil Engineering. He is a current  member of 
American Society of Civil Engineers (ASCE). 



Project Summary

Client: Amazon

Location: Washington County, Texas. 

● Develop approximately 400-acre site providing civil engineering development and design services. 

○ two five-story commercial buildings, 
○ a steel structure warehouse,
○ a three-story convention center 
○ parking lots for entire facilities. 
○ New road network development including intersection, sidewalks, driveways, and 

extensions of highways/service road that would connect local roads to highways. 
○ Provide storm water ditch/basin or detention pond that that will connect to a local lake. 
○ To provide waste disposal facility and wastewater treatment process and facility. 
○ The site facilities are to be designed for a 20,000 population over a 15 year period. 



Proposed Site Landscaping

Amazon approximate 400-acre site facilities are  to be located in Washington 
County, Texas. Boring Logs 1 and 2.

B-1

B-2



Geotechnical 

● Develop boring logs using raw information

● Analyze the boring logs

● Analyze both the soil report and soil classification

● Foundation design: bearing capacity and settlement 

● Analyze different foundation system and recommend safe and low-cost foundation 

system ( Type, size and depth and material for foundation, and related specifications)

● Embankment design (slope of major highway)

● Pavement design (geotechnical design) and material specification



Structural

● Analyze Geotechnical report
● Design Structures per specification
● 2D Drawing- Office Building, Warehouse, Convention Center, (Label dimensions, mark 

columns and beam placement)
● Structural load calculation
● Slab Design 
● Input and output after analyzing STADD Pro model for Office Buildings, Warehouse, 

Convention Center, (dead, live, and wind loads)
● Beam and Column Design, steel structure design of warehouse
● Analyze your output results obtained from STADD Pro. Give Maximum values of BM, Shear, 

and Axial load, identifying member or component location etc.  
● Reinforcement bars and Reinforced Concrete Design for foundations including footing size, 

reinforcement.
● Follow Construction standards, safety guidelines or Authority having jurisdiction (AHJ)



Transportation 

● Roadway Layout for entire project, connecting road with highway

● Interchange design

● Parking lot layout plan for the entire project facility

● Location of signals and related traffic warrant study

● Plan and Profile of a typical local road in the development

● Pavement Design cross-section for a typical local road in the development



Water Resources

● Location of storm water ditch

● Rainfall intensity, 100-year rainfall  investigation period

● Calculation of the quantity of water

● Designing stormwater runoff, while avoiding flooding risks and property damage

● Design capacity of the ditch based on rainfall study

● Drainage ditch with profile and cross section



Environmental

● Calculate the estimated wastewater quantity

● Wastewater treatment plant, schematic, and location

● Develop methodology to treat the wastewater and disposal

● Choosing a reliable dumping location for treated water disposal



Gantt Chart
 



Thank You! Any Questions?
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Development of 
Business and 
Distribution Center, 
and IT Hub for 
Amazon
Scott McGary, Autumn Carter, Perla 
Zaldivar, Shadaria Lynch



Presentation outline

• Gantt Chart 

• Organizational Chart

• Meet the team

• Who is SAPS and our mission

• Project overview

• Breakdown of the six disciplines

• Standards



Gantt Chart



SAPS Engineering Organizational Chart

Scott 
McGary

Project Manager 
Geotechnical Lead

Autumn 
Carter

Environmental Lead
Structural Co-Lead

Perla 
Zaldivar

Water Resources Lead
Structural Co-Lead

Shadaria 
Lynch

Transportation Lead
Structural Co-Lead



Meet the Professionals

• Scott is a senior Civil Engineering student at Prairie 
View A&M University from Memphis, TN. I had the 
opportunity to intern with Tennessee DOT as a 
maintenance and construction engineer this gave me 
experience to work on the Hernando de Soto bridge.

•Main interest is in Environmental Engineering, so I am 
determined to take the Environmental PE exam. After 
graduation, I plan to attend graduate school to obtain 
a master’s in Environmental Engineering.

Scott McGary Team Lead



Autumn Carter

• From Houston, Texas.  

• With obtaining my Bachelors of Science in Civil and 
Environmental Engineering, I will be receiving a Minor in 
Agriculture. After graduation I plan to focus on the 
professional side of Environmental Engineering. I also 
plans to become an entrepreneur and start her own 
landscaping business.



Perla Zaldivar

• She has been working with Harris County Engineering 
Department in the Traffic Design and Operations for two 
years. After graduation she plans on working for 
transportation engineering or geotechnical engineering 
firm.



Shadaria Lynch

• From Dallas, Texas experience in transportation 
engineering while working with HNTB. After graduation 
plans on doing field work in the transportation 
subdiscipline.



Your vision becomes 
our mission.
• Since our establishment in 2017, we are committed to 

providing unparalleled service to our clients.

• Our team of skilled engineers and designers are 
committed to moving your vision forward.



Your vision becomes 
our mission.
 Transportation

 Structural 

 Geotechnical

Water Resources

 Environmental

 Geotechnical-Environmental



Project Site

• Site Location
• South of I-10
• Colorado Co. 

• AutoCAD drawing in layout

• Site Size
• Approximately 600 Acre site
• Given 400 acres based on our 

engineering judgement expanded 
project site.



Project at 
hand

• Develop and design the business and 
distribution center, IT Hub, and office 
development on a 400-acre site located in 
Colorado County.
• Two five-story commercial office building 
• Steel structure warehouse, 
• Three-story convention center, 
• Facility parking lots. 
• New road network development,, sidewalks, 
driveways, and extension of major 
highways/service road and connecting local 
road with highway, a 
• Storm water ditch connecting a major lake



Geotechnical

Site assessment

Use software to convert raw information into boring log

gINT Software

Foundation Design



Water 
Resources

Identify the best location of the ditch based on land elevation 
and layout of development.

Determine the rate of rainfall and intensity of rainfall at 100 
year for Columbus, TX.

Determine the expected flow rate the development is 
expected to get.

Design a drainage ditch with adequate depth and width that 
sustains surface runoff.



Environmental

Determine how much water will be used within each facility that 
will turn into wastewater after usage. (Estimated wastewater 
quantity)

Develop a wastewater treatment plant on ground site

Develop Lake SAPS, which is detention pond

Built on low ground

WW schematic is designed based the types of contaminants found 
in the water. Find which design will be efficient to reduce and or 
eliminate contaminants found in water that does not meet 
MCL(maximum contaminant level).



Transportatio
n

Designing a roadway to connect with highway

Create parking lot(s) within facility

Create a plan and profile view and cross section for 
a typical roadway.

Create AutoCAD layout include sidewalks, 
streetlights, and landscaping

Set up traffic signals and signs within facility 



Structural Analysis

• AutoCAD Drawing- with column 
and beam placement

• Use STAAD Pro to input all loads 
and use results for design

• Determine the loads and design 
beams, columns, steel structure 
and slab design.

• Design footing size and 
reinforcement according to 
standards with coordination 
from geotechnical and structural 
leads



AutoCAD
Preliminary layout



Standards

• AASHTO Soil Classification System

• U.S. Department of Transportation, Federal Highway (FHWA)Manual on Uniform Traffic

• Control Devices 2009 Edition, January 2010.

• American Association of State Highway and Transportation Officials (AASHTO), A Policy 
on

• Geometric Design of Highways and Streets, 6th Edition, 2011.

• Texas Department of Transportation, Roadway Design Manual 2020 Edition, July 2020



Questions
Thank you
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Title of Assignment:  Project Executive Summary 
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1. Senior Design Project Executive Summary 

 
NOTE: Pages L1 through L7 should be repeated for each Report and 

Similarly for all the other assignments in the course binder 
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CVEG 4200: Senior Design and Professionalism I 
Assignment #3 

 

Submission of Assignments: 
Homework Assignment Submission 
LATE ASSIGNMENTS WLL NOT BE ACCEPTED!!  
Use the following format for all of your homework: 
 
1. Your homework should be complete, neat, and professionally presented. 
2. Use only plain paper (no graph paper) for submitting your homework 
3. Your homework should have the following on top of the first sheet 
     a. Your name and Roster Number 
     b. Course prefix, number, section, and title 
     c. Homework number 
     d. Date Given 
     e. Date Due 
4. Five (5) points will be deducted for improper cover pages. 
5. Start a new page for every new problem. 
6. Problems should be in the order assigned. 

 

 

 

 

 

 

 

 

 

 

 

 



Problem 1 

Prepare an executive summary of your senior design report (5 to 8 pages). Include the executive 
summary in the final project report in this semester.  
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Senior Design and Professionalism I (CVEG 4200)

Homework #3

Fall 2021

 Submitted by:  

Sydney Jones, Jerral Walker, Johnathon Chevalier, Paige Hines, and Michael LeBlanc

Submitted to: Dr. Alam  

Department of Civil and Environmental Engineering  

Prairie View A&M University  

Due: November 17, 2021
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JJMPS Consultants

Overview

JJMPS Consulting will plan and build Amazon's commercial and distribution center, IT

hub, and office development on a 400-acre property in Waller County, south of major highways

(US 290). Civil Engineering Development and Design services will be provided for the entire

site, which will include two five-story commercial office buildings, a steel structure warehouse, a

three-story convention center, and parking lots. New road network development, engineering

design of pavement and pavement subgrade, intersections, sidewalks, driveways, and extension

of major highways/service roads and connecting local road with highway, a storm water ditch

connecting a major lake, and wastewater treatment process and facility are also among the tasks

that the students will complete. The facilities will be built to accommodate 20,000 people.

Environmental

Problem Statement for Environmental

For our project, the environmental engineer will be calculating the estimated wastewater

quantity for the project area. The location of the wastewater treatment facility should be near the

lowest elevation. After analyzing the wastewater quality, a method to treat said water can be

determined, as well as picking a suitable dumping location.

The Solution for Environmental

The environmental engineer will be utilizing the instruction given in the environmental

design course to determine the wastewater quantity. It is known that the wastewater treatment

facility should be placed at the lowest elevation to allow gravity to maneuver the wastewater to

2
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its proper location. The wastewater will be disposed of in a local stream or, if treated properly,

could be used as irrigation for the project area.

Value for Environmental

The purpose of this project is to give students a chance to apply the knowledge that they

have been acquiring over their last 4-5 years at university. The project is expected to be

completed by May 2022.

Geotechnical

Problem Statement for Geotechnical

The scope of work is to execute a geotechnical analysis for Amazon's proposed 400-acre

commercial and distribution center, IT hub, and office development in Waller County, which is

located south of major highways (US 290 and I-10). The report includes the findings of the site

inspection as well as project recommendations.

Solution for Geotechnical

For the drilling, a CME 75 Drilling Rig was employed. A continuous flight auger was

employed to progress the holes dry as the subgrade soils were explored. During the drilling

operation, soil samples were obtained using thin-walled tubes according to ASTM D 1587, and

split spoon sampler testing (STP) was done according to ASTM D 1586. Due to the presence of

bedrock, continuous push tube samples were taken from the ground surface to a depth of 70 feet,

with the borings spaced 80 feet apart. Soil samples were sent to a lab to be examined for soil

characteristics. The findings were incorporated into the final report. During soil testing, a 7m

depth of water was detected. In addition, the study discusses the many types of retaining

3

Md Jobair Bin Alam
144250000000001819



structures and how to choose them based on the data provided. To help grasp the design and

focus on the details, a visual layout has been provided. In addition, calculations for footings and

settlements were performed to see whether they met the necessary requirement, and if

appropriate, helpful recommendations were made.

Geotechnical Value & Recommendations:

The report includes a broad description of the soils found, their qualities, expected

behavior during construction, and measured groundwater levels. The final report includes

geotechnical advice for shallow foundations, pavement design, pile foundations, and

embankment design. The foundation design parameters were calculated using calculations from

Braja M. Das Nagaratnam Sivakugan's "Principles of Foundation Engineering, 9th Edition, SI

Edition" and an engineering textbook.

Transportation

Problem Statement for Transportation

For the JJMPS consulting firm, the transportation engineer will be in charge of the entire

roadway layout of the project, interchange design, a parking lot proposal, and a plan and profile

of each local road.

Proposed Solution for Transportation

The dimensions for each major roadway will be determined and the speed for the minor

and major roads will be chosen based on the overall layout and utilizing the MUTCD (Manual on

Uniform Traffic Control Devices). The size of each parking lot will be selected to accommodate

each employee in the vicinity as well as overflow and guests and the dimensions of each parking

spot and the angle of each spot will be chosen utilizing the MUTCD. Interchanges will be

4
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designed based on the flow of traffic in the area at peak times. The type of interchange will be

selected based on the peak flow and location of the area. The roadway layout of the entire project

will be designed to meet the peak amount of traffic and to ensure that no congestion will occur at

peak hours of traffic flow. The dimensions of the lanes will be chosen to match the local roads

surrounding the project. This will allow a simple transition between one local road and a minor

road on the project site. A plan and profile will be drafted using the local existing road’s

elevation and using that to continue a seamless transition from one roadway to another.

Value for Transportation

The value of this project is to provide necessary insight and experience for each member

of the JJMPS Consulting company. The design portion of this project allows the transportation

group to utilize skills learned in previous courses and allows the application of those skills

towards real world issues and will force the transportation group to learn to adapt and apply them

as necessary.

Structural

Problem Statement for Structural

In recent request Amazon has proposed a problem of expansion of distribution centers for

the Texas region. Only been provided with 400 acres of land and being asked to do construct five

different structures along with wastewater management systems and a flood prevention

technique, there seems to be issues with proper location access within certain sub-disciplines.

To best accomplish, from a structural standpoint, or what Amazon is asking to do we must take

in a considerable design and make them simplistic yet intricate to the point where they will

5
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function but in an Amazon style without disturbing existing surroundings.

Proposed Solutions for Structural

JJPMS consulting creates solutions to fit what is being asked for. The structural

design components have been set in place by the firm. With these designs or, we will be able to

eat actively maximize the size of the buildings while still reducing cost of buildings by doing

such in the following:

1. Allowing column beams to share the same footings would reduce cost.

2. By building identical office buildings it will help us determine cost and when it comes

to plan exactly how the building should be built.

3. Due to the small staff the number of employees in the IT department, we can reduce the

size of the IT department and add office space to the office buildings.

4. And to incorporate an Amazon style building, with all of these are cost-efficient are

solutions and we can add a skywalk between the identical office buildings.

Note that our solutions are only apply to four of the five buildings being asked to be built this is

only because for our steel structure warehouse it has a more open floor design which is

automatically going to cost less the materials may cost more by finding the proper material is the

only effective problem at hand.

Value for Structural

With the inclusions of this land and the construction of these buildings, add personal

believes that the highest value of Amazon’s net worth will increase. The location may not be as a

high demand population but is in high demand with traffic volume. The structural design

components will not only as be mentioned before reducing costs play be an area where are there

is easier access to any building maintenance that needs to occur. So, the value that is being

6



portrayed is more song a long-term value in the sense of being one of the first to build on a new

area, and he when he comes to needing to get heavy equipment for maintenance equipment

there’s not as much in-tune section of regular traffic.

Final Thoughts and Next Steps for Structural

My recommendation for the enhancements of things Is by increasing the dimensions of

the workplace buildings by permitting another story within the building to accommodate the

remaining worker overflow from the IT Hub or produce a second building of a smaller nature to

accommodate the remaining share of staff. As for the opposite buildings, the steel structure of the

warehouse was designed from innovation except for easier calculations, the

warehouse can mimic that of the FedEx warehouse off ninety-nine grand drive south sure. As for

the workplace buildings, mimicking the thought of the dual towers however not knowing the

precise load can produce these difficulties so finding the foremost stable foundation within

the profile for a minimum of one, 600 sq. footage. The convention center was originally placed

and is unambiguously designed however the sole recommendation that’s being thought of is to

relocate the building to accommodate alternative subdisciplines of the project.

Water Resources

Problem Statement for Water Resources

For Amazon, JJMPS consultant firm have taken on a project to develop and design a

business and distribution center, IT hub, and office development on a 400-acre site

located in Waller, County. As a water resource engineer my goal is to find, calculate and

design a way to move water from the 400 acres bought, by the employer, to a nearby

retention basin. They use these sources to discharge water from a certain

place in a time efficient and safe way to keep the area of purpose from flooding.

7
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Proposed Solution for Water Resources

The first solution to the problem is to find where the location of the drainage ditch will be

placed. We will use gravity to create the flow of the water to the nearest existing lake

water source which is East of our construction site. The drainage ditch will start at its

highest elevation of 456.9 coming from the topography map. Next the calculation of the

rainfall intensity and collection for 100 years should be computed. This is to keep the area

from flooding. I will do so by using the typical rainfall intensity -duration -recurrence

interval curves. This graph shows the rainfall inserted in in/h proportional with time min

and hours.

1. A design and location of a storm water ditch that avoids flooding hazards and damage to

valuable property.

2. Rainfall intensity and rainfall collection for 100-year flooding

Note that the project is still in progress and on route to be completed in 2022.

Value for Water Resources

The storm water drainage ditch has been stamped to its location with the help

of my geotechnical and environmental engineer. This was decided by locating

the start of the ditch at its highest elevation to help with gravitating the water

to its correct location.

Final Thoughts and Steps for Water Resources

Final steps for this project pertaining to water resources would be to calculate the

quantity of water, design the storm water ditch based on a rainfall study, and show a

profile and cross section of the drainage ditch.
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SAPS Engineering
EXECUTIVE SUMMARY

Overview

SAPS Engineering was asked to develop and design a distribution center, IT Hub, office buildings, and

wastewater treatment facility for Amazon for 20,000 people. SAPS Engineering has a team of skilled

individuals that specialize in Geotechnical Engineering, Environmental Engineering, Transportation

Engineering, Water Resource Engineering, and Structural Engineering. The engineering firm works

closely together to design and evaluate the client's proposal.

The Problem

Using a 400-acre lot in Colorado county located south of I-10, develop and design a distribution

center, IT Hub, convention center, and administration buildings for Amazon with a total of 20,000

employees. This site should also include a wastewater treatment plant and dumping site for treated

water, stormwater ditch, faculty, and convention parking lots. Lastly include landscaping ornamental

on the project site.

The Solution

By developing this project site to meet the requirements of Amazon we will construct two five-story

office buildings that are identical to one another. Build a steel structure warehouse, develop three

parking lots one to accommodate convention center vehicles only, another for office/warehouse

vehicles, and office/convention center parking. We will also create a lot for trucks located next to the

distribution center, giving truck drivers easy access. The wastewater treatment plant will be located
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on the southeast end of the project site where the treated water will be dumped into Lake SAPS. A

retention pond will be located at the northeast wing of the facility that will be used as the stormwater

ditch. The site will also ensure the flow of traffic between employees and trucks is as efficient as

possible.

Geotechnical

Task needed to analyze the topography map to develop boring logs from raw information and analyze

those boring logs to develop the soil classification. Once this is done the foundation design can begin.

To complete this project the foundation design needs to be completed where I will go for both shallow

foundation and deep foot foundation and choose which is the safest at the best cost.

Water Resources

A Water Resource engineer studies the management of  water for human use and moving water to

avoid any damage. The management and planning of water is an important aspect in water resources.

The water resource lead will design a drainage ditch and basin to accommodate all the stormwater

anticipated in the property. The design will ensure no flooding occurs in the property avoiding any

flood damage in the property. The engineer will closely follow the County’s Flood Control District

Manual, as well as the drainage criteria and regulations for Colorado County. The location of the ditch

will be analyzed and selected based on the elevation of the property. All options will be evaluated and

select the cost efficient and effective option, preferably using the gravity and slope of land to our

advantage. Once the location of the ditch is determined, the engineer will review the rainfall history in

Colorado County using USGS. The study will help determine the expected outflow the development

will expect in accordance with the 100-year flooding. The design will be innovative and effective in

ensuring that the stormwater flows into the drainage ditch. The property will contain a basin that will
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store the stormwater. The basin will be designed to hold enough water based on the 100-year flooding

and doesn't pass the spillway in order to prevent any flooding on the property. The Water Resource

engineer will work closely with the Transportation lead in order to integrate landscaping in the parking

lot. This is a natural process that allows the water to infiltrate in the soil to help aid on the amount of

stormwater runoff. Once all the information is determined the engineer will provide a cross sectional

view of the ditch and basin that followed Colorado County regulations.

Structural

A structural engineer analyzes, designs, plans and creates drawings of structures that a client requests.

Structural requires a 2D drawing of the office buildings, warehouse, and convention center. To

determine structural load calculations, wind, dead, and live load will be determined for each respective

structure. The load calculations will then be put into STAAD Pro, to provide maximum values of BM,

shear, and axial load and determine if the design can sustain the loads. Moreover, the structural design

will include slab design, beam, column design, and the steel structure design of the warehouse. The

engineer will also determine the reinforcement bars, reinforced concrete design for foundations,

footing size for each structure. AutoCAD will be used to show the layout of the  building with

appropriate dimensions. The plan and profile view for the footing, column and beam will be designed

according to STAAD Pro information. The Structural engineer will follow the ACI Code closely in

order to safely design the structures, always keeping safety in mind.

Transportation

The transportation lead will provide a roadway layout for the project site and have a connecting road

with the highway (I-10). When designing the road, interchange designs will be implemented. Plan and

profile view and pavement-design cross-section of a typical road will be included as well. When
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designing the roads, there will be a minimum of two entrances, left turn movements will be at each

entrance, a right-turn lane will be at the main entrance, and at least one entry will be regulated by

traffic signals. Also, there will be parking lots within the project site, service truck parking for the

warehouse will be separated from cars to accommodate visitors coming to the office building for

Amazon. Additionally, the site will also include sidewalks throughout the business center and

subdivision including residential areas, landscaping, and streetlights. To approach this, the constraints

and requirements, and specifications from TxDOT and US DOT will first be taken into consideration.

Reference materials such as Roadway Design Manual (RDM), Traffic and Highway Engineering, 5th

Ed, and more will be used to help complete this portion. The design of the roads, parking lot, and

landscaping will be done using AutoCAD.

Environmental

The environmental lead will also determine the usage of water that will be used in each facility with a

total of twenty-thousand employees. Also estimating the population growth with the expansion of the

company and population in Columbus, Texas over a span of 15 yearsAs the environmental engineer

on this project, we will estimate the inflow water demand for the facility population of twenty thousand

with a project projection for 15 years. We will also calculate the water demand for expansion for an

additional 10-15 years for possible expansion of the center and surrounding area and communities.

With the inflow of water throughout the quarters of the premises we’ll have to follow EPA

(Environmental Protection Agency) regulations regarding the Maximum Contaminant Level (MCL) that

is legally enforced for human consumption and usage; National Primary Drinking Water Regulation.

We will calculate the usage of water in all five buildings on the project site determining the quantity of

wastewater. Wastewater will inflow to the wastewater treatment plant (WWTP) which  is located on

the lower southeast region of the 400-acre lot, where we will develop a wastewater schematic system

that will accept untreated/contaminated water and treat it using multiple cleaning sources and
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disinfection processes to remove bacterial factors and suspended solids. Once these requirements

are met and water is properly treated it will be distributed into Griffin Lake following the Texas

Administrative Code (TAC).

Project Benefits

Speed is key in the customers’ minds. Amazon has conditioned shoppers to expect fast and free

shipping one-day delivery is an incentive to buy online more. Building the Amazon Hub near I-10 will

provide this for customers.

1. Faster delivery times

2. More job opportunities in Colorado County.

3. Centrally located to major highways,

a. grants easy access to transportation channels so vital for a business to move inventory

in the shortest amount of time.

4. Close distance to Houston’s major airports, seaports, and railways streamlines storage

operations

Keys to Success

● Create a document that can be updated weekly to keep the schedule

● AutoCAD, StaadPro, and Excel software to run checks and calculate numbers

● Gantt Chart with an updated timeline

● Meet a deadline of April 15

● Weekly team meetings in order to keep track of progress

● Each engineer lead will use their respective design manuals, codes, and regulations to complete

their section.
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● Attend clientele meetings.

Immediate Plan of Action

Since the project has already been funded SAPS Engineering is required to push forward with the

program, we may immediately begin work on the following:

1. Start Excavation need for cut & fill to even topography

2. Start construction of the building

3. Start construction on the ditch and detention pond

Md Jobair Bin Alam
144250000000001819
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Summary

The proposed project is the development of a 400 acre lot for Amazon. This new development is

located near the city of Brenham in Washington County, Texas. G.A.M.S Engineering is to

develop and design Amazon distribution center, IT Hub, Office space, convention center,

wastewater treatment facility, storm water ditch (to connect to a major lake), parking lots, roads,

intersection and a highway extension that will accommodate the new facilities. G.A.M.S

Engineering is to provide details on progress and milestones with completion dates for thus

scope of work.

Geotechnical Engineering

The following report summarizes G.A.M.S. Engineering, Inc’s Geotechnical Evaluation for the

proposed Amazon Hub, located in Washington County, Texas. This report includes information

regarding the field and laboratory testing analysis, the subsurface conditions encountered, and

discussion related to building construction in relationship to the subsurface conditions at the site.

The analysis was performed in general accordance with CVEG 3023 and 4100 processes and

formulaic assessment.

At this time, the project consists of constructing a two five-story commercial office building, a

steel structure warehouse, and a three-story convention center building with a footprint of

approximately 30,000 to 50,000 square feet based on historical data. The building is proposed to

be constructed at grade (i.e. without subsurface floors) with a finished floor elevation of

approximately 340 feet.

On August 26, 2021, two (2) Standard Penetration Test (SPT) borings were performed using

CME 75 drill rigs with 8” test hole diameter in the vicinity of the proposed Amazon hub building

location to depths at 75 feet below the existing ground surface. Beneath a surface layer, the

subsurface conditions observed can be described as lean to fat clay with varying amounts of silt

to the extent of the test boring logs. Based on the assessment of the subsurface conditions and

information exchanged to and between the G.A.M.S. Engineering team, the following comments

and recommendations are made: The proposed building construction could not be supported on a

conventional shallow foundation system and slab-on-grade nor a Matt foundation. However, it
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was determined that Pile foundations could be designed for a maximum allowable bearing

pressure of 560 pounds per square foot (psf). Total foundation settlement is estimated to be on

the order of 1.34 inch or less, and a differential settlement on the order of a ½ inch or less;

Groundwater was observed in the test borings performed at the site at depths approximately 7.5

feet below the existing ground surface. Based on the groundwater depths observed during soil

assessment, it is likely that groundwater will be encountered during foundation construction.

Therefore, the best course of action would be a deep pile system suitable to carry the load of the

Amazon facility.

Structural Engineering

The scope of work for the structural engineering portion of the project is to provide

designs for the Amazon distribution center warehouse, five story IT Hub and office building, and

three story civic center. It is to include the location of where the buildings are to be built. The

location of the buildings will be coordinated with geotechnical engineers and water resources

engineers to provide the best location for the foundation design and on grade slab of the building.

As well as the watershed that could cause flooding to the buildings.

The warehouse is to be designed with reinforced concrete step footings that will support

the load of the building. Anchors bolts for the columns will be set in the concrete footings. Steel

H-beams with base plates will be used for the load bearing column of the buildings. The spacing

of the building columns is to utilize and provide the most floor space possible. To roof supports

for the building will be that of I beams and joist that will run perpendicular to the beam. The

connection joints to be determined depending on shear and moment of the location.  The dead,

live, and wind loads for the buildings will be calculated using the Load and Resistance Factor

Design (LRFD). The live, dead and wind loads that meet the requirements given in the

International Building Code. The information will be imputed into STADD pro modeling for all

four buildings. To provide output results of the given  bending moments, and shear and axial

loads. The STADD report is to be utilized for design purposes of the buildings. As the warehouse

design, the multistory buildings will also be of steel structure meeting all International Building

Code (IBC) guidelines and local ordinances. The building's footing will be dependent on the
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geotechnical report and could require pile footing to support the structures. Autocad will be used

to provide a detailed design of the building's footing, floor layout, column and beam locations,

dimensions of building and building materials that are to be used.

Water Resources

In the water resources portion project the tasks included determining the location of a

storm water ditch, the rainfall intensity based on the 100-year rainfall investigation period,

calculating the quantity of water and designing the ditch based on the rainfall study. The ditch

was assumed to be an unlined trapezoidal channel and was designed by using hydrologic and

hydraulic methods. One of The hydrologic methods used was the “Tractive Force based Unlined

Channel Design Method '' to get the design dimensions for the ditch/channel. One of the first

things done was determining the runoff based on the rainfall intensity by using the Rational

Method. Next, the Manning’s roughness coefficient and the sediment size were determined based

on the surrounding land. The slope of the land was then determined. Moving forward the design

depth of the was calculated and the value of side slope was assumed. The area and perimeter

were then set up as equations where the base was unknown.

After everything that could be determined was calculated, the runoff, Manning’s

roughness coefficient, area, perimeter, and the slope of the land were all put into an equation to

determine the base of the ditch/channel. The design velocity and the Kennedy equation velocity

were then calculated. The design velocity would need to be greater than the Kennedy equation

velocity in order for the design to be sufficient. If the Kennedy equation velocity was greater,

then the design calculations would have to be done again by assuming a different side slope until

the design velocity is greater.

Transportation Engineering

The transportation engineering part of this project include the task to design a roadway

layout for the entire project site including a connecting road with the nearby highway 290, create

an interchange design, design a parking lot for entire facilities, locate signals and related traffic
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studies, and provide a plan and profile as well as a pavement design cross section for a typical

local road in the development.

Within the roadway layout of the project site there are to be two entrances required into

the site. One entrance on the east side and one entrance on the west side of the project site. One

entrance must be regulated by a traffic signal in order to direct traffic. The traffic signal setup

will be a simple 3 way intersection signal that will help people from the Amazon hub exit the site

safely and in a timely manner. Furthermore, within the parking layout there is to be service truck

parking for the warehouse that is separate from visiting cars of the office buildings for amazon.

The parking for the service trucks are found on the west portion of the project facility near an

existing Farm to Market road which will make it efficient for the trucks to come in and out of the

facility. In addition, sidewalks will be placed throughout the project site especially around the

business offices and convention center. These sidewalks will help connect parking lots to the

respective buildings as well as creating an easy path from building to building. Lastly, all

roadway designs for this project must meet Texas Department of Traffic (TxDOT) and US DOT

requirements and specifications. For all the transportation parts of the project that require design,

the software AutoCAD will be used to create and portray these ideas in a professional manner.

Environmental Engineering

In the environmental engineering portion of this project the tasks included calculating the

estimated wastewater quantity, determining the location of a wastewater treatment plant, a

schematic of the treatment plant, an approach to treat the wastewater, and to choose a reliable

dumping location for the disposal of the wastewater. The scope of work for this portion of the

project is to be completed in the following semester.

Recommendations

Geotechnical:There are currently no recommendations at this time.

Structural: There are currently no recommendations at this time.

Water Resources: There are currently no recommendations at this time.

Transportation: there are currently no recommendations at this time
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Environmental: There are currently no recommendations at this time
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Problem 1 

Provide a Project Management report (of your Sr. Design Project) that shows your individual and 
group effort for the project. You should include the following: 

1. Organize and assign team roles. 
2. List goals and objectives. List the overall goal of the project and individual objectives by breaking 
down the tasks and subtasks and deliverables. .  
3. Develop a Gantt Chart for management of the project. The Gantt chart should reflect the overall 
project progress and individual team member’s progress showing the project is on schedule. You may 
also show graphical representation of your project progress (along with Gantt Chart). Include the 
Gantt Chart in the final report of this semester.   
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Executive Summary 

With a design objective issued by Dr. Alam, Jobair, G.A.M.S. Engineering implemented and 

commenced the senior design project on August 21, 2021. The project’s main purpose is to 

establish the parameters for the execution of an Amazon Hub center in Brenham County, Texas. 

The report aims to detail the progress, milestones, and current gaps of the said project to 

complete it before its deadline. 

Objectives 

The objectives of this progress management report are: 

1. To communicate the progress and milestone of the project 

2. To report Individual efforts  

Strategy 

In developing the project, the project management team communicated with both the Internal 

Advisory Council (IAC) and Prairie View A&M University professors to help guide the project 

advancement. The necessary formulas and analysis was then conducted to see if the analyzed 

environmental parameters and project instructions can support the building's structure. Lastly, 

the team frequently communicated amongst each other to balance and assure each other’s work. 

 

Geotechnical Engineer (Abram Auguste) 

Geotechnical engineers analyze soil integrity for building of infrastructure. 

Responsibilities 

● Model and apply ethical values and our guiding engineering principles throughout all our 

interactions and studies. 

● Provide expert engineering advice and recommendations for the Amazon Hub projects 

● Perform geotechnical studies, field tests, analysis, and design from Boring Logs provided 

● Prepare and present findings and recommendations to Internal Advisory Council and 

Prairie View A&M University Faculty and staff 

● Organize and direct geotechnical site assessment from maps provided and raw data 

● Determine and obtain necessary compliance measures for the execution of the Amazon 

Hub 

● Iteratively create and maintain high quality formulaic analysis, tests, and documentation 

that aligns with team goals. 

https://handbook.sourcegraph.com/company/values
https://handbook.sourcegraph.com/engineering/#guiding-principles


 

● Document and share group progress in relevant lab meetings at least twice a week  

Geotechnical Task 

Geotechnical  -  The  team  was provided  with  raw  boring  and  soil  data  of  the  site.  The 

Geotechnical Engineer developed professional boring logs using the AutoCAD software. 

Geotechnical design meets the USACE, NAVFAC and TxDOT or local County standards.  

●  Analyzed boring logs to determine the soil quality and for the erection of the Amazon 

HUB 

● Analyze soil report and soil classification to determine was modifications (ie. Cut and 

fill) of the soil classified.  

● Foundation design: bearing capacity and settlement was determined applying formulas 

learned in both CVEG 3023 and 4100 courses. 

● Analyze different foundation systems and recommend safe and low-cost foundation 

systems in tandem with the Structural Engineer (Armando Gomez). The Foundation type, 

size and depth and material specifications were determined and explained in the final 

report. 

Geotechnical Gantt Chart 

 

 

Structural Engineering Task (Armando Gomez) 

The progress of the structural portion of the project is partially completed. There is still much 

work to be done but progress is being made each week. The Autocad drawings have had the most 



 

progress and any changes to the design can be easily changed. STADD Pro has been the largest 

challenge and getting familiarized with the software. As there is a large array of things that can 

be done with this software. Progress is being made to be able to provide printouts of input and 

outputs of the structures. Have reached out to academic professors for meeting times for 

recommendations. The largest set back this year has been due to Covid as it had put me behind 

by two weeks but have continued to catch up on a daily basis. 

Responsibilities 

● Model and apply ethical values and our guiding engineering principles throughout all our 

interactions and studies. 

● Provide expert engineering advice and recommendations for the Amazon Hub projects 

● Perform structural engineering studies, analysis, and design from research 

● Prepare and present findings and recommendations to Internal Advisory Council and 

Prairie View A&M University Faculty and staff 

● Determine and obtain necessary design requirements from structural steel design 

handbook 

● Communications between the group on each others progress by meeting twice a week.  

Structural Task 

● Provide 2D drawing of all buildings including labeling dimensions, mark columns and 

beam placements. 

● Determined the structural load calculation 

● Provide a slab design slab design 

● Provide a STADD Pro analysis of all buildings (dead, live and wind loads) 

● Determine the beam and column design for all structure 

●  Provide  STADD Pro maximum values of bending moments, shear, and axial load. Then 

to identify all members or components.  

● Reinforcement concrete footing  

 

 

https://handbook.sourcegraph.com/company/values
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Structural Engineering Gantt Chart 

 

Water Resources Engineering (Nathanial Smith) 

The status of the water resources part of the project is partially completed. Almost all of the 

preliminary measurements and studies have been recorded. The last things that are left to do 

include finding the Manning’s roughness coefficient, “n”, and the appropriate sediment diameter 

for the land. After these two values are determined, the design of the trapezoidal water 

basin/ditch can be completed. 

Responsibilities 

● Model and apply ethical values and our guiding engineering principles throughout all our 

interactions and studies. 

● Provide expert engineering advice and recommendations for the Amazon Hub projects 

● Perform water resource studies, analysis, and design from research 

● Prepare and present findings and recommendations to Internal Advisory Council and 

Prairie View A&M University Faculty and staff 

● Determine and obtain necessary design requirements from county flood control manual 

● Iteratively create and maintain high quality formulaic analysis, tests, and documentation 

that aligns with team goals. 

 

Water Resources Task 

● Determine location of storm water ditch 

● Determine the rainfall intensity from a 100-year rainfall investigation period 

● Calculate the quantity of water 

● Design stormwater runoff, while avoiding flooding risks and property damage 

https://handbook.sourcegraph.com/company/values
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● Design capacity of the ditch based on rainfall study 

● Design drainage ditch with profile and cross section 

 

Water Resources Gantt Chart 

 

Transportation Engineering (Alex Martinez) 

Transportation Engineers design and analyze various modes for transportation and stationing.  

Responsibilities 

● Model and apply ethical values and our guiding engineering principles throughout all our 

interactions and studies. 

● Provide expert engineering advice and recommendations for the Amazon Hub projects 

● Perform Transportation studies, analysis, and design from existing land and roads within 

our project site 

● Prepare and present findings and recommendations to Internal Advisory Council and 

Prairie View A&M University Faculty and staff 

● Determine and obtain necessary compliance measures for connecting roads and parking 

lots  

● Carry out studies, necessary formulaic analysis, and documentation that aligns with team 

goals   

Transportation Task 

 The team was provided with parameters for where the Amazon Hub site would be located.  The 

Transportation Engineer developed a professional layout of the project site using the AutoCAD 

software. Transportation design meets the TxDOT and US DOT requirements and specifications. 

●  Design Roadway Layout, using AutoCAD, for the entire project site. This will include a 

connecting road with highway 290. 

●  Determine Interchange design and analysis.  

https://handbook.sourcegraph.com/company/values
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●  Design Parking lot layout plan, using AutoCAD, for the entire project facility which 

includes separate lots for each building as well as a visitors parking lot, based on the 

number of employees.  

●  Analyze and Determine Location of signals within the roadway layout and related traffic 

warrant study. 

●  Provide a Plan and Profile of a typical local road in the development.  

●  Provide a Pavement Design cross-section for a typical local road in the development  

Transportation Gantt Chart 

 

 

Environmental Engineering (All) 

Responsibilities 

● Model and apply ethical values and our guiding engineering principles throughout all our 

interactions and studies. 

● Provide expert engineering advice and recommendations for the Amazon Hub projects 

● Perform Transportation studies, analysis, and design from existing land and roads within 

our project site 

● Prepare and present findings and recommendations to Internal Advisory Council and 

Prairie View A&M University Faculty and staff 

● Determine and obtain necessary compliance measures for connecting roads and parking 

lots  

● Carry out studies, necessary formulaic analysis, and documentation that aligns with team 

goals   

Environmental Task 

https://handbook.sourcegraph.com/company/values
https://handbook.sourcegraph.com/engineering/#guiding-principles
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● Calculate the estimated wastewater quantity 

● Schematic, and location wastewater treatment plant 

● Develop an approach to treat the wastewater and disposal 

● Choosing a reliable dumping location for treated water disposal 

 

Environmental Gantt Chart 

 

Findings 

Geotechnical 

1. The project execution met all the deliverables as it pertains to the outlined schedule 

provided in the initial Gantt Chart 

2. The project’s complete soil analysis should conclude by December 1, 2021 meeting all 

parameters outlined in the project instructions issued at the beginning of the semester. 

 

Structural  

1. Project status is outlined in the Gantt Chart as it pertains to the scheduled completion of 

the project for the semester. 

 

Conclusion 

Based on the report’s findings and preliminary assessment, it is concluded that the project is a 

complete success, with the deliverables meeting all assigned dates and scope of work. 

Recommendations 

In a recommendation to ensure more successful projects in the future, Prairie View A&M 

University should 



 

1. Continue monitoring students' individual progress on the projects from beginning to end, 

ensuring each goal/deliverable is completed on time. 

2. Ensure that students have guaranteed access to the professor’s according to their assigned 

job description. 
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Company Organizational Structure

Goals & Objectives

The overall goal of our project is to effectively and efficiently produce a distribution
Center for Amazon in order for their business to continue to thrive at such a euphoric level. The
mission is to use creativity and innovation along with technical knowledge to create multiple
structures such as office buildings, water plants, and roads while ensuring the soil foundation is
sufficient enough for longevity.

Structural Goals:

● Design structures within standards
● Be unique but careful with structure placement
● Less then 3 errors in Staad Pro output analysis
● Completely done by February 2022, besides adjustments
● To be as cost saving as possible

Transportation Goals:

● Effectively design a flow of traffic that mitigates vehicle collision the best
● Provide enough parking for all employees despite of shift working
● Implementation of traffic devices to ensure the flow of traffic is rarely disturbed

Environmental Goals:

● Reduce the amount of wear and tear on the surrounding environment
● Replacing any disturbed pre-existing environmental components.
● Propose a working method for treating wastewater with intentions on recycling water for

usage.

Md Jobair Bin Alam
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Geotechnical Goals:

● Securing information on the soil in order to provide the okay for the buildings to begin
the construction site plans.

● Identify and determine the best foundation system for the layout of the distribution center
● Create a design of the embankment from the highway

Water Resources Goal:

● Locate or Create a stormwater ditch system to help with the prevention of flood
● Educated hypothesis on the flood damage possibilities with regard to the location and the

amount of rainfall
● Drainage, design a stable and efficient drainage system

Gantt Chart
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Project Management Report

Organization and Team Roles
SAPS Engineering consists of four engineers that specialize in different areas of civil
engineering. Scott McGary is the project manager for SAPS Engineering and Geotechnical Lead.
Autumn Carter is the Environmental Lead as well as the Structural Co-Lead. Shadaria Lynch is
the Transportation Lead as well as the Structural Co-Lead. Perla Zaldivar is the Water Resources
Lead as well as the Structural Co-Lead.

Goals and Objectives
The goal of the project is to effectively develop and design a distribution center, IT Hub and
office buildings for the client. The project team is expected to provide Civil Engineering Site
Development and Design services, as well as handle all of the project's requirements.
Additionally, the team will perform new road network development, engineering design of
pavement and pavement subgrade, intersections, sidewalks, driveways, and extension of major
highways/service roads and connecting local road with highway, a storm water ditch connecting
a major lake, a municipal solid waste and temporary recyclables disposal facility, and wastewater
treatment process and facility. The students' objectives are to improve their ability to comprehend
and use civil engineering information to design a system, component, or process that meets the
needs of a civil engineering project. Develop the capacity to work as part of a team, follow
ethical guidelines, and explain project design through reports and presentations to an audience.

Gantt Chart
The gantt chart below shows the progress and anticipated progress for each discipline for the
development of Amazon. The project is on schedule to be completed on time for the month of
December.
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Problem 1 

Review the Code of Ethics from ASCE (attached in CANVAS, also with this attachment). Based on your review, 
(1) demonstrate your understanding of professional code for your senior design project. Also, (2) describe your 
ethical responsibility, in general, to be successful in professional career.  

*Not more than 2 pages* 

Problem 2 

Review the two case studies (link below) on professional ethics. Based on your review,  

(1) provide justification on what should be the approach to be ethical and professionally competent.  

(2) With respect to your senior design project, describe (a) global, (b) economic, (c) environmental, and (d) 
societal contexts 

Global Impact: investigate a given engineering problem, and explain how proposed engineering solutions to 
similar problems may be adopted in different parts of the world  

Societal Impact: investigate a given engineering problem, and develop engineering solutions that take into 
account societal factors.  

Economic Impact: investigate a given engineering problem, and develop solutions that take into account 
economic factors.  

Environmental Impact: investigate a given engineering problem, and develop solutions that take into account 
environmental impact. 

*Not more than 2 pages* 

(1) 

https://www.scu.edu/ethics/focus-areas/more/engineering-ethics/engineering-ethics-cases/giving-
in-or-giving-up/ 

(2) 

https://www.scu.edu/ethics/focus-areas/more/engineering-ethics/engineering-ethics-cases/a-
marshlands-fleeting-flourishing/ 
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CODE OF ETHICS  

THE AMERICAN SOCIETY OF CIVIL ENGINEERS  
  

  

PREAMBLE  
  

Members of The American Society of Civil Engineers conduct themselves with integrity and professionalism, and 

above all else protect and advance the health, safety, and welfare of the public through the practice of Civil 

Engineering.  

  

Engineers govern their professional careers on the following fundamental principles:  

  

• create safe, resilient, and sustainable infrastructure;  

• treat all persons with respect, dignity, and fairness in a manner that fosters equitable participation without 

regard to personal identity;  

• consider the current and anticipated needs of society; and  

• utilize their knowledge and skills to enhance the quality of life for humanity.  

  

All members of The American Society of Civil Engineers, regardless of their membership grade or job description, 

commit to all of the following ethical responsibilities. In the case of a conflict between ethical responsibilities, 

the five stakeholders are listed in the order of priority. There is no priority of responsibilities within a given 

stakeholder group with the exception that 1a. takes precedence over all other responsibilities. 1  

  

  

CODE OF ETHICS  
  

I. SOCIETY   

  

Engineers:  

  

a. first and foremost, protect the health, safety, and welfare of the public;  

b. enhance the quality of life for humanity;  

c. express professional opinions truthfully and only when founded on adequate knowledge and honest 

conviction;  

d. have zero tolerance for bribery, fraud, and corruption in all forms, and report violations to the proper 

authorities;  

e. endeavor to be of service in civic affairs;  

f. treat all persons with respect, dignity, and fairness, and reject all forms of discrimination and harassment;  

g. acknowledge the diverse historical, social, and cultural needs of the community, and incorporate these 

considerations in their work;  

h. consider the capabilities, limitations, and implications of current and emerging technologies when part of 

their work; and  

i. report misconduct to the appropriate authorities where necessary to protect the health, safety, and welfare 

of the public.  



  

  

  

II. NATURAL AND BUILT ENVIRONMENT  

  

Engineers:  

  

a. adhere to the principles of sustainable development;  

b. consider and balance societal, environmental, and economic impacts, along with opportunities for 

improvement, in their work;  

c. mitigate adverse societal, environmental, and economic effects; and  

d. use resources wisely while minimizing resource depletion.  

  

III. PROFESSION   

  

Engineers:  

  

a. uphold the honor, integrity, and dignity of the profession;  

b. practice engineering in compliance with all legal requirements in the jurisdiction of practice;  

c. represent their professional qualifications and experience truthfully;  

d. reject practices of unfair competition;  

e. promote mentorship and knowledge-sharing equitably with current and future engineers;  

f. educate the public on the role of civil engineering in society; and  

g. continue professional development to enhance their technical and non-technical competencies.  

  

IV. CLIENTS AND EMPLOYERS  

  

Engineers:  

  

a. act as faithful agents of their clients and employers with integrity and professionalism;  

b. make clear to clients and employers any real, potential, or perceived conflicts of interest;  

c. communicate in a timely manner to clients and employers any risks and limitations related to their work;  

d. present clearly and promptly the consequences to clients and employers if their engineering judgment is 

overruled where health, safety, and welfare of the public may be endangered;  

e. keep clients’ and employers’ identified proprietary information confidential;  

f. perform services only in areas of their competence; and  

g. approve, sign, or seal only work products that have been prepared or reviewed by them or under their 

responsible charge.  

  

V. PEERS   

  

Engineers:  

  

a. only take credit for professional work they have personally completed;  



b. provide attribution for the work of others;  

c. foster health and safety in the workplace;  

d. promote and exhibit inclusive, equitable, and ethical behavior in all engagements with colleagues;  

e. act with honesty and fairness on collaborative work efforts;  

f. encourage and enable the education and development of other engineers and prospective members of the 

profession;  

g. supervise equitably and respectfully;  

h. comment only in a professional manner on the work, professional reputation, and personal character of 

other engineers; and  

i. report violations of the Code of Ethics to the American Society of Civil Engineers.  

  

------------------  
1This Code does not establish a standard of care, nor should it be interpreted as such.  
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Problem 1 

Review the Code of Ethics from ASCE (attached in CANVAS, also with this attachment). Based on 
your review, 

(1) demonstrate your understanding of professional code for your senior design project. Also, 
(2) describe your ethical responsibility, in general, to be successful in professional career.  

*Not more than 2 pages* 

Problem 2 

Review the two case studies (link below) on professional ethics. Based on your review,  

(1) provide justification on what should be the approach to be ethical and professionally 
competent.  

(2)  With  respect  to  your  senior  design  project,  describe  (a)  global,  (b)  economic,  (c)  
environmental,  and  (d)  societal contexts 

Global  Impact:  investigate  a  given  engineering  problem,  and  explain  how  proposed  
engineering  solutions  to  similar problems may be adopted in different parts of the world  

Societal  Impact:  investigate  a  given  engineering  problem,  and  develop  engineering  
solutions  that  take  into  
account societal factors.  

Economic  Impact:  investigate  a  given  engineering  problem,  and  develop  solutions  that  
take  into  account  
economic factors.  

Environmental  Impact: investigate  a given  engineering  problem,  and  develop  solutions  that  
take into  account  environmental impact. 

*Not more than 2 pages* 

(1)   https://www.scu.edu/ethics/focus-areas/more/engineering-ethics/engineering-ethics-
cases/giving-
in-or-giving-up/ 

(2) https://www.scu.edu/ethics/focus-areas/more/engineering-ethics/engineering-ethics-
cases/a-marshlands-fleeting-flourishing/ 



Part A
The underlying principles discussed in the code ethics helps guide an engineers moral compass 

in the field of engineering. The key points under the code helps to promote a safe, fair, and educational 
environment for all engineers and with the general public. Promoting a safe and conducive 
environment helps to promote the fields and morals of the engineering profession. The code of ethics is 
applicable to the senior design project in that it sets a frame of working as a collective in a group 
environment while promoting engineering principles amongst our team members. As professional 
students the code states that we should uphold the honor, integrity, and dignity of the profession; 
represent their professional qualifications and experience truthfully; also to educate the public on the 
role of civil engineering in society. As our group pursues the concepts surrounding the senior design 
project we are working diligently and with integrity to understand information surrounding the senior 
design, investigation, and problem solving. In addition, efforts are being made to present the final 
product of the design to the ISC board members and our cohorts who attend the presentation. The code 
of ethics concepts apply to the senior design classroom since knowledge is being shared both between 
the instructors and the students. The information that we are learning in the classroom and as we 
navigate the design project will directly influence the general public since the students are the future 
engineers that will build structures that will impact the general public. The designs implemented will 
improve society and promote engineering as a whole. If the designs are faulty then harm can be made 
to the public which can ultimately lead to death. That is why the code of ethics state that we MUST 
communicate in a timely manner to clients and employers any risks and limitations related to their 
work; and present clearly and promptly the consequences to clients and present to employers if their 
engineering judgement is overruled where health, safety, and welfare of the public may be endangered. 
The safety we exercise as engineers will ultimately be correlated with the foundations learned in the 
classroom and through job experience. That is why it is important that we approach the project with the 
truth and sincerity of our knowledge base and progressively learn the material as we move forward both 
in the classroom and with the design project. 

My ethical responsibility consists of doing right by the general public, consistent professional growth, 
and to constantly advance my knowledge of engineering to assure the safety of the general public. rest 
on my knowledge base and commitment to both the general public and nature collectively. 

Under the fact pattern Ashton was assigned to build their construction headquarters in a 
specific region in East Africa. In order to obtain building permits in the region, Ashton had to negotiate 
with the local government. As she begins negotiations, she realizes that bribery is both a common and 
expected practice. If she does not bribe the local officials, she will not be able to build PDRC’s 
headquarters in that region and consequently will lose the contracts. Also, it is illegal for a U.S. citizen to 
bribe a foreign official in order to obtain business. Under the set of circumstances it would have been 
ethical for Ashton to turn down the contract or refuse the process of bribery in order to proceed with 
business as usual. the fundamental principle under the code of ethics state that an engineer must treat 
all persons with respect, dignity, and fairness in a manner that fosters equitable participation 
without  regard to personal identity; uphold the honor, integrity, and dignity of the profession. The 
principles outlined by the code of ethics are concepts that follow engineers both domestically and 



internationally. The simple fact that Ashton is doing work in East Africa does not negate the fact that she 
has to uphold the Code of Ethics and standards outside of the United States of America. The fact that 
Ashton is a representation of all engineers under the licensing board. The best business and professional 
practice would be for Ashton to refuse to compromise her ethical standards 

Part B

Solomon's main role is to advise clients on what type of action to take when they are faced with risks 
and liabilities while conducting certain projects. Solomon’s client prioritized a cost-effective plan, the 
environment would be subject to a certain percentage of contamination that would, within five to ten 
years, stifle the marshlands flourishing. Under the set of circumstances Solomon should push for a more 
fiscally demanding, yet sustainable strategy--at the risk of his client backing out of the partnership 
altogether. The Code of ethics reads under the first guideline set for societal standards that first and 
foremost, protect the health, safety, and welfare of the public. Getting rid of an environmental 
importance would terminate all wildlife that depends on the marshland. The financial strategy on the 
client is not more important than nature itself. Solomon should advise the client of contingent plans that 
can benefit both the marshland and the client together.

Impacts

Global:   The senior design project sets the engineering framework for students as they pursue their 
engineering careers. The foundations of engineering are established through the classroom and 
influence their work throughout their careers which influences both local engineering and engineering 
on a global scale. America has led the way for structural influences across the world. The American 
infrastructure has been seen as a leading competitor and sets America as a first world country. When 
the Surfside condominium collapse occurred on June 24, 2021 in Miami Florida, the news outlets both 
locally and internationally were stunned because such collapses don’t occur here in the U.S. A media 
frezy was set for organizations to get to the bottom of the situation and to better understand why the 
collapse occurred. I recall one outlet stating that “This just doesn’t happen here in the U.S.” referring to 
the collapse. The result of the collapse led to countries around the world taking notes on best 
procedures with setting zone laws to prevent collapses in the future. The analysis of such collapse cause 
engineers to reflect on their work and best practices when executing a structural design. Therefore, it is 
imperative that as we progress throughout the senior design that we take notes on best practices since 
our work can avoid similar situations like that of the surfside building collapse.

Societal: Our work as Engineers begin in the classroom and with the assessments of preliminary 
exposure like that of our senior design project. Civil engineers, especially, influence societal convenience 
when it pertains to civil matter like living and transportation. The slightest mishap with a calculation can 
lead to infrastructure collapse or even death. That is why it is important to take copious notes in the 
classroom and to perform well with the senior design project. It is important that our analysis on designs 



are sound since we will have the lives of the general public at out hands. Not only should our design be 
sound but there should exist quality assurance measures in every step of our work. As it relates to senior 
design the Internal Advisory council will serve as the quality assurance of our work assuring that our 
understanding is sound. Such exposure will lead to good work that the general public will use in our 
society.

Economic: The economical analysis is why we are hired as engineers. Companies hire us to save them 
money and materials. Also, our sound analysis can help avoid repeating a project. The senior design 
project helps to focus our understanding of budgeting to prevent excess spending. As we progressed 
with our senior design project we followed a rubric and guideline to help structure our approach with 
the design. Without such guidance we would have wasted valuable time and energy with our execution. 
In the professional world such wasted time can lead to additional expenses as working professionals 
that the corporations would be responsible for. Also, the poor performance could lead to employees 
getting fired.

Environmental: Lastly, the environmental impact of our design can impact the natural habitat if our 
design is not properly executed. As we excavate and alter nature for human benefit we also impact how 
animals and nature interact. Our work will include tearing down trees, excavating land, altering water 
movements, and removing natural animal cycles. We need to be mindful of how animals live and have 
plans in place to avoid disturbing their life cycles. Interfering with an animal cycle can lead to animal 
extinction as has occurred in the past. That is why it is important to not only execute our design but we 
must take into consideration how we can better the living conditions of animals near the project site. 
Factoring water sources, vegetation in our design, and following zoning codes catered to animals and 
vegetation in the area. An example would include Park Rangers planting fish in an artificial pond put in 
place by engineers. The fish draws birds and wildlife to the water source which in turn causes them to 
live without fear of extinction.
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As professional engineers we have this mindset of building infrastructure to appeal to the eyes

of people in the world, or to provide improved roadways and services. That questions do we

think of everyone’s safety and how long the sustainability of life will be inputted into these

buildings or roadways while constructing projects. After viewing multiple catastrophic disasters

in America just alone from the Florida International University pedestrian bridge to the Florida

condominium casualty causing a severe number of deaths; these individuals' safety was not

taken into consideration. After thoroughly reviewing the code of ethics it brought attention to a

specific section which is the mission statement stating; “Members of The American Society of

Civil Engineers conduct themselves with integrity and professionalism, and above all else

protect and advance the health, safety, and welfare of the public through the practice of civil

engineering.” From interpretation I received that holding yourself to have strong morals as a

professional. Either to be honest to yourself and project, so that you can excel while providing

protection of health, safety, and welfare to the public.

As to conducting my senior design project I will take on the responsibility as an inspiring civil

engineer to conduct myself in a manner that resembles a professional in training.That includes

following the fundamental principles of creating safe resilient and sustainable infrastructure,

treating all persons with respect, dignity, and fairness in a manner that fosters equitable

participation without regards to personal identity. Consider the current and anticipated needs of

society, and utilize knowledge and skills to enhance life for humanity.Working alongside my

colleagues will give us a brighter understanding of how work is done in the field. Assuring all

structures and planning is up to par for the development of the amazon IT hub and distribution

center.

To be a successful professional engineer it comes with hard work and dedication. Speaking

from personal experience it all starts with undergraduate. During this time you are learning the

fundamentals of engineering and what is there to expect during design projects. Everything

starts with attending class; I’ve always believed that missing a day of class equaled up to

missing three weeks. Attending is beneficial to gain the proper knowledge.Following the code of

ethics action as a professional is to uphold the honor, integrity, and dignity of the profession,

practice engineering in compliance with all legal requirements in the jurisdiction of the practice.

Represent their professional qualifications and experience truthfully and always reject practices

of unfair competition. Never do anything to jeopardize your license from being suspended or

even if terminated from further practices. Remember to educate the public on the role of civil



engineering in society and continue professional development to enhance their technical and

non-technical competencies.



Case 1
In this case we have Ashton who's trying to start a contract in East Africa for international

development. This scenario ends with her communicating with the local government to earn her

contract to construct the headquarter facility. She's left with the option to fraudulently commit

bribery which is illegal. The next approach she should take from an ethical and professional

aspect is to; reject practices if things aren't negotiated in a legal matter., because in civil

engineering bribery is not ethical; having a zero tolerance for bribery, fraud, and corruption in all

forms, and reporting violations to the proper authorities. If things aren't handled in an ethical

manner, resign from moving forward with this client. There are always bigger and better

opportunities; when one door closes, multiple open.

Case 2
In this case I believe Solomon should push for a more sustainable strategy that will not

jeopardize the environment. Each and every source of water has to meet federal regulations

whether it's being used or not because it can become harmful to both humans and aquatic life

and even the environment. One thing the ASCE pushes for is health, safety, and welfare of the

public. This is the number one priority as a civil engineer. Although the client came with options

that are cost effective which we like to hear always finding the lowest cost, it isn't easy to decide

life over budget. Knowing that as an engineer you are here to swerve the people. I believe

Solomon should continue to push his client to reach required regulations even if it costs a bit

more.

Global Impact-  Pollution from landfills not following Federal and governmental regulations.

Social Impact-Failed infrastructure

Economical Impact- A change in funding for a firm that can either jeopardize them for the worst

or earn a must investment that isn't good.

Environmental Impact- Trying to conserve funds to be more cost efficient; where the

environmental impact would be high contamination of surface water to eliminate cerion

processes in cleaning water.
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SAPS Engineering Inc.
Date Oct 15, 2021
Dear Professor Alam,

The attached report contains the detailed plans for a newly constructed business and distribution
center, IT Hub, and office development in Colorado County, Texas. This report includes the
scope of work, six disciplines of civil engineering to design the development adequately.

SAPS Engineering Inc. is available to answer any questions you may have concerning this
report or the project. You can contact our team lead Scott McGary at (phone number:
901-647-5996 or email: smcgary@pvamu.edu)

Sincerely,

Autumn Carter

Shadaria Lynch

Scott McGary

Perla Zaldivar
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Gantt Timeline
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Introduction

The proposed development is located south of Columbus, TX in Colorado County. The proposed
development will be located on 400 acres of land near 1-10. The property was designed for
20,000 it will consist of 4 buildings, parking lots that accommodate employees, visitors, and
trucks. Within the development, a detention basin and drainage ditch were added to prevent
stormwater damage. A wastewater treatment process facility based on the population projection
for 15 years. SAPS Engineering designed the roads and parking to effectively and efficiently
allow the flow of traffic from I-10 to the Amazon distribution center and other buildings on the
property.
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Chapter 1: Project Scope

1.1 Problem Statement
Design a two five-story commercial office building, a steel structure warehouse, a three-story
convention center, and parking lots for Amazon located in Colorado County, Texas

1.2 Project Goals
The design team was required to perform civil engineering site development and design
services and address all aspects outlined in the reporting requirements and deliverable items of
this project description. This project aims to provide an AutoCAD geometric design
that includes an Amazon distribution headquarters with a roadway layout and a detention pond.
Water & Wastewater Treatment plants are needed to serve 20,000 people for the center and
surrounding area.

In addition, a 2D conceptual layout design of the and office building is needed. Also, in
the area, parking facilities will be designed for each building.

9
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Chapter 2: Task Definition and Project Design

2.1 Geotechnical Engineering
To first complete this aspect of the project the task had to be defined first. This task

needed to analyze the topography map to develop boring logs from raw information and analyze
those boring logs to develop the soil classification. Once this is done the foundation design can
begin. To complete this project the foundation design needs to be completed where I will go for
both shallow foundation and deep foot foundation and choose which is the most safe at the best
cost.

The picture below is a topography map that shows the location of the site. The location of
the site is south of I-10, in Colorado County TX. The size of the site is 400 acres. The elevation
of the site goes into a downwards slope from 300 to 289 feet above sea level. Therefore the
average elevation of the site is 294.5 feet above sea level. The black circles shown on the
topography map represent the locations where the borings were taken.

Figure 2.1 Proposed Site

AutoCAD was used in this project to create a preliminary layout of the 400 Acres. In the plan
view provided by Google Maps; 2 miles scales to ½ inch. In order to follow the constraints of the project
the layout includes two five-story commercial office buildings, a steel structure warehouse,
three-story convention center, facility parking lots, new road network development, sidewalks,
driveways, and extension of major highways and connecting local road with highway and a
storm water ditch connecting a lake. The layout below shows the preliminary layout of the
proposed site plan. The layout includes a main entrance for 2-axle cars containing a right-turn
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lane, traffic signal, and ability to make left turn movements into each entrance. Also in the layout
service truck parking for the warehouse is provided. A wastewater treatment plant with a
retention pond provides both stormwater attenuation and water quality treatment by providing
additional storage capacity to retain runoff and release at a controlled rate. The design of the
pond features includes an emergency spillway for safe overflow when storage capacity is
exceeded.

Figure 2.2 Preliminary Layout

2.1.2 Soil Properties
The boring log data for the location of the site is located below. This boring log displays

the testing of the soil to classify the type of soil it is, the amount of stress it can take, as well as
other properties of the soil that will make a difference when designing a structure
on it.

The boring log tells the engineer the results from various tests of the soil within the site
location. The log shows the depth of each kind of soil down to 70 feet. Based on the boring log
data, the soil is classified as mostly Sandy Elastic Silt from boring 1 and Sandy Fat Clay from
boring 2. Excel was utilized in developing a table to analyze this data. This was found by using
the Liquid Limit (50), Plastic Limit (30), and Plasticity Index (29) according to the first table and
Liquid Limit (60), Plastic Limit (27), and Plasticity Index (32) for the second table. This is
shown on the boring log, and the use of the table and chart below to classify the soil of the site.
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Table 2.1 Soil Classification 1

Table  2.2 Soil Classification 2

Figure 2.3 shows the  Plasticity chart which is a graph between plasticity index (PI) and
liquid limit (LL) in percentage which is used for the classification of fine-grained soils in
accordance with the USCS. From the graph the geotechnical engineer and determine that low
plasticity has a (LL) = < 35%, Intermediate plasticity (LL) = 35-50%, High plasticity (LL) =
50-70%, Very High plasticity (LL) 70-90%, and Extremely High plasticity (LL) = > 90%

Figure 2.3 Plasticity Chart
To develop the boring logs AutoCAD needed to be used. The raw data given was

tabulated, and the data produced was essential in creating the boring logs used to show the
various fine-grained soils. This boring log also shows the elevations from which the raw
information was taken.
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Figure 2.4 Boring Logs
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2.2 Water Resources Engineering

2.2.1 Water Resources Objective
The objective of water resources is to design a ditch and a detention basin for the development of
400-acre land. The location of the proposed stormwater ditch was located at the lowest elevation
of the proposed site using the local topographic map. The rainfall intensity for 100-year flooding
was determined for Colorado County. The quantity of water and stormwater runoff was
determined in order to build a ditch that can sustain the flow and detention basin.

2.2.2 Rainfall Intensity
The rainfall intensity was determined by using NOAA’s National Weather Service. Figure 1.1
displays the precipitation frequency for Columbus, TX.

Figure 2.5 Point Precipitation Frequency

Using the chart the intensity interval for the 100 year flood period was found to be 0.591 in/hr.
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2.2.3 Stormwater Runoff
The water runoff depends upon the precipitation that infiltrates the ground. Once the infiltration
capacity of the soil exceeds, the water begins to runoff. Development typically increases runoff
and decreases absorption of water. Therefore, it is essential to determine the expected stormwater
runoff to prevent damage to the property. To manage the stormwater, the pre-development runoff
and post-development runoff was determined. The runoff can be calculated with the rational
equation,

Q = ciA
Q = peak runoff rate (cfs)
c = runoff coefficient
i = storm intensity (in/hr)
A = area (acres)

The area taken into account for pre-development was 400 acres since the land has no existing
buildings. The runoff coefficient was determined to be 0.3 for farmland, the runoff for the
pre-development was determined to be 35.46 CFS.

For post-development, the parking lot area and the farmland area were calculated using the
equation below,

= +𝑄
𝑝𝑜𝑠𝑡

(𝑐𝑖𝐴)
𝑓𝑎𝑟𝑚𝑙𝑎𝑛𝑑

(𝑐𝑖𝐴)
𝑝𝑎𝑟𝑘𝑖𝑛𝑔

The runoff coefficient and storm intensity for farmland remained the same while the area
changed. The runoff coefficient for the parking lot area was determined to be 0.90 for concrete.
Once the post-development was determined, the difference between post and pre-development
can be determined. The value found in the stormwater runoff will be used for the development of
the ditch.

2.2.4  Drainage Ditch
An open channel is an integral part of a stormwater ditch design. In order to design an open
trapezoidal channel, the manning equation was utilized.

𝑄 =  1
𝑛 𝐴𝑅2/3𝑆

𝑜
1/2

Q = discharge, 𝑓𝑡3/𝑠
n = roughness coefficient

A = flow area, 𝑓𝑡2
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R = hydraulic radius
= channel slope𝑆

𝑜

The hydraulic radius can be expressed as,

R = 𝐴
𝑃

P = perimeter, ft

The area and perimeter can be defined as,

A = b + z𝑦
𝑜

𝑦
𝑜
2

P = b + 2𝑦
𝑜

1 + 𝑧2

z = side slope of the bank
= channel depth, ft𝑦

𝑜

The manning equation can be written as,

Q = 1
𝑛

𝐴5/3

𝑃2/3 𝑆
𝑜
1/2

The dimensions of the trapezoidal channel will support the discharge for the 100-year flood.

2.3 Structural Engineering
Structural requires a 2D drawing of the office buildings, warehouse, and convention center. To
determine structural load calculations, wind, dead, and live load will be taken for each structure.
The load calculations will then be put into STAAD Pro, to provide maximum values of BM,
shear, and axial load. Moreover, the structural design will include slab design, beam, and column
design, the steel structure design of the warehouse, and reinforcement bars, and reinforced
concrete design for foundations, including footing size, reinforcement.
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2.4 Transportation Engineering

The goal for transportation is to provide a roadway layout for the project site and to have a
connecting road with the highway (I-10). When designing the road interchange designs will be
implemented. Plan and profile view and pavement-design cross-section of a typical road will be
included as well. When designing the roads, there will be a minimum of two entrances, left turn
movements will be at each entrance, a right-turn lane will be at the main entrance, and at least
one entrance will be regulated by traffic signals. Also, there will be parking lots within the
project site, service truck parking for the warehouse will be separated from cars to accommodate
visitors coming to the office building for Amazon. Additionally, the site will also include
sidewalks throughout the business center and subdivision including residential areas,
landscaping, and streetlights.

To get started on transportation, the roadway layout will be the first step. The engineer will
determine how many roads are needed by taking into consideration existing roads nearby and the
type of interchange that will best fit and meet Texas Department of Transportation (TxDOT) and
US DOT requirements and specifications. The design for the roadway layout will begin in the
next few weeks. Then, next semester the other sections for transportation will be completed.

2.5 Environmental Engineering
The beneficial purpose of environmental designing in the vicinity of Amazon’s Distribution
Center and IT Hub is to provide an efficient amount of water used for primary purposes that are
useful to human life. The importance of water is to control and eliminate diseases, quality of life,
carry out waste, and commercial and industrial activities. The municipal water use for this
project will be categorized into domestic, and commercial/industrial usage; initializing the
quality and quantity of water that will be useful on this site.

As the environmental engineer on this project, we will estimate the inflow water demand for the
facility population of twenty thousand with a project projection for 15 years. We will also
calculate the water demand for expansion for an additional 10-15 years for possible expansion of
the center and surrounding area and communities. With the inflow of water throughout the
quarters of the premises we’ll have to follow EPA (Environmental Protection Agency)
regulations regarding the Maximum Contaminant Level (MCL) that is legally enforced for
human consumption and usage; National Primary Drinking Water Regulation. The placement of
our wastewater treatment plant (WWTP) is located in the lower southeast region of our 400-acre
lot, as of now, we are still working on the methodology for cleaning the wastewater before the

17

Md Jobair Bin Alam
144250000000001819



disposal of effluent into a source of surface water. The disposal source for the facilities will be
Griffin Lake following the Texas Administrative Code (TAC).
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Introduction
PVAMU  Civil  Engineering  Students  are  to  develop  and  design  the business

and  distribution  center,   IT  Hub, and office development  on a  400-acre  site  located  in
Waller,  Washington  and  Colorado Counties located south of major Highways (US 290 and
I-10) for Amazon. The specific scope  of  the  project  will  include  Civil  Engineering
Development  and  Design  services  for  the  entire  site  which  will  include two  five-story
commercial  office buildings,  a  steel  structure warehouse,  a three-story convention center,
and parking lots. The students will also perform new road network  development,
engineering  design  of  pavement  and  pavement  subgrade,  intersections, sidewalks,
driveways,   and  extension  of  major  highways/service  road  and  connecting  local  road
with  highway,  a  storm  water  ditch  connecting  a  major  lake, a  municipal  solid  waste
and a temporary recyclables  disposal  facility,  and  wastewater  treatment process  and
facility.   The facilities will be designed for 20,000 people or based on population projection
for 15 years. A map showing site locations is included at the end of this document.

Project Scope
The project team is required to perform Civil Engineering Site Development and Design

services and address all aspects outlined in the project description:

⮚ Employee Count – 20,000 employees
o 40% of employees in the warehouse
o 35% of employees in the warehouse
o 15% of employees in the warehouse
o 10% of employees in the warehouse

⮚ Location – Waller County

Figure 1.1: Waller County Project Location
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Progression Timeline
Structural:

Figure 2.1: Structural Engineering Progression Timeline

As we come to the end of the eighth week, my timeline progression has the structural
components completing the structural  load and slab design of the buildings while still computing
the AutoCAD 2-D drawings of the buildings. With the current updates and the way of
progression, the timeline shifted some and by the end of week 12, structural component of this
project should have a completed set of all 2-D drawings in AutoCAD of each building , the
completion of the structural load of each building, and  beam and column design should be
nearing completion. As for the slab design, depending on the progression of the class, this
component will currently be under a temporary review in the timeline component and will be
updated accordingly. While entering the ninth week, the plan is to finalize all AutoCAD 2-D
drawings, with precise beam placements and the marking of columns. As well as finishing up
structural load and the beginning of Staad Pro analysis work.

Geotechnical:

Figure 2.2: Geotechnical Engineering Progression Timeline

See below starting page 9
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Transportation:

Figure 2.3: Transportation Engineering Progression Timeline

For the Transportation aspect of this project, the parking lot design, plan and profile of
the local road, and the roadway intersections are to be completed during the first 16 weeks of the
project. For the parking lot design, the amount of employees in each building will be utilized to
determine the parking lot layout as well as the number of handicap parking spots that will be
available in each lot. The MUTCD will be used to ensure the number of spots and the
dimensions of the parking spots and rows meet the code. For the plan and profile of the local
road, the elevation for Warren Road, the road we plan on connecting to, will be determined and a
2% grade will be calculated and drawn in autocad to create an accurate profile curve. The plan
view will show the roadway on our property seamlessly tying into Warren Road which ties into
the 290 frontage road. We will also design roads within the property that will connect one
building to the next and allow simple access to each designed parking lot. There will be a
minimum of two entrances/exits for each parking lot to prevent congestion and allow a smooth
flow of traffic on the property. The roadway intersections will be designed by calculating an
approximate number of cars to pass each area based on the maximum number of employees that
will be expected to travel through that area and estimate the peak hours of traffic and the
minimum for accurate timing on the signals. Next it will be determined what risks will be found
at each intersection and design necessary barriers and other protective structures to protect all
commuters. Finally, utilizing autocad, a plan drawing of each intersection will be created so the
layout and proximity to each parking lot is clear.
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Water Resources:

Figure 2.4: Water Resources Engineering Progression Timeline

For the water resources part, the location of the storm water ditch is being discussed and
placed with the help of the environmental engineer so that all aspects balance out. It will be
placed in an area so that all of the runoff water can drain to a nearby existing lake. From the map
we have a few  different options. The quantity of water is being calculated by using the rational
method . This will help with  designing the storm water runoff  to avoid risk of flooding and
property damage. All water will be carried from the pre/post construction area at its highest
elevation,  in a designed trapezoid channel based on the peak  rainfall in Waller county. The
elevation information has been obtained from my geotechnical engineer.To complete the design a
profile and crosssecion will be provided.

Environmental (Wastewater Treatment Plant):
  

Figure 2.5: Environmental Engineering Progression Timeline

One of the first things that one must do when designing a wastewater treatment facility is
estimating the quantity of the water and the quality of the water. This facility will be designed for
20000 Amazon employees working in Waller County, TX. The fire demand will be calculated in
order to obtain the necessary information to design the distribution system. Our wastewater
treatment plant will be located near the highest point of elevation within our specified area.
Treatment plants primarily use gravity to help with the flow of water throughout the facility. The
treatment method has not been decided, however we are leaning toward using groundwater, more
research will have to be done to confirm this. A possible dumping location for the treated water
disposal is Warren Lake, however it might be privately owned and another location will need to
be selected.
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Sub-disciplines Updates
Structural:

i. 2D Drawing- For the purpose of understanding, the IT Hub will
be fully disclosed with figures and an explanation as guide to how
the other buildings were designed and accurately accounted for.
Refer to appendix for Excel file 1 to account for the other
buildings.

1. It Hub
a. AREA:

i. 100,000 square feet
ii. 400’x 250’

b. 4 – story building
c. This building is to be able to employ at least  75% of

15% of the projected 20,000 employees that is to be
hired by Amazon.

Figure 3.1: First Floor  of IT Hub
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Figure 3.2: Second Floor of IT Hub

Figure 3.3: Third Floor of IT Hub
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Figure 3.4: Fourth Floor of IT Hub

ii. Structural load calculation
a. As an update, the determination of load for each

structure is being calculated and appraised with
regards to references from multiple manuals and
from similar buildings of the same structure in the
nearby area.

Geotechnical

Introduction:

This section of the report is the progress for the geotechnical engineering portion of the Amazon

Business building and Distribution center. Our Company was contacted by Dr. Alam to perform
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the appropriate task to make this project successful. The starting point for this project was the

SPT test.  The Standard Penetration Test (SPT) is a method of determining the geotechnical

parameters of subsurface soil. This test is inexpensive and can accurately estimate the density

and shear strength of soil. To conduct this test, a standard, thick-walled sample tube is driven

into the earth at the bottom of a borehole. Strikes from a slide hammer mechanism with a set

weight and fall distance accomplish this.

Scope Of work:

The investigation's goal was to undertake subsurface exploration and establish subsurface

conditions at the project site so that geotechnical recommendations for the Amazon parking lots,

distribution facility, and company buildings could be developed. Testing and classifying

subsurface soils for strength, allowed bearing capacities, and foundation options, as well as

foundation soil expansive properties for construction of the above-mentioned institutions based

on laboratory tests and best engineering practices, are also included. The soil research began with

the drilling of two holes to a depth of 70 feet in the project site's center and the northwest corner

of the 400-acre property.

Drilling, Sampling, and Soil Classification:

The CME 75 Drilling Rig was used for the drilling. The subgrade soils were investigated with a

continuous flight auger that was used to advance the hole’s dryness. Soil samples were collected

using thin-walled tubes in accordance with ASTM D 1587 during the drilling operation, and split

spoon sampler testing (STP) was performed in accordance with ASTM D 1586. Because bedrock

was encountered, continuous push tube samples were taken for the ground surface to a depth of

10

Md Jobair Bin Alam
144250000000001819

Md Jobair Bin Alam
144250000000001819
gap between lines must be consistent throughout the report. Also font size!



70 feet, and the borings were spaced 80 feet apart. The changes in soil strata noticed during

drilling operations were meticulously calculated and recorded on the boring logs. The procedures

outlined in ASTM D 2487, based on the Unified Soil Classification System, were used to

classify all soil samples (shown in Figure 1). Furthermore, using the methods provided in the

Plasticity Chart, the soils are documented in the boring logs (Shown in figure two). The Boring

logs' soil Classification were placed in Table 1 and Table 2 shown below.

Figure 1: Unified Soil Classification System
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Figure 2: Plasticity Chart

Table 1: Soil Classification for Test hole #1

Table 2: Soil Classification for Test hole #2

The next step is to gather the unit weight of each soil layer and after recently receiving
the Unconsolidated Undrained test we can now calculate the settlement conditions, allowable
bearing capacity, and develop a foundation recommendation. The foundation will not only be
safe for loading but will also be very cost efficient.
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Recommendations and Conclusions
Structural

My recommendation for the improvements of things is by increasing the size of the office
buildings by allowing another story in the building to accommodate the remaining employee
overflow from the IT Hub or create a second building of a smaller nature to accommodate the
remaining percentage of employees. As for the other buildings , the steel structure of the
warehouse was designed from innovation but for simpler calculations, the warehouse will mimic
that of the FedEx warehouse off 99 grand parkway south bound. As for the office buildings,
mimicking the idea of the twin towers but not knowing the exact load will create some
difficulties so finding the most stable foundation in the soil profile for at least 1,600 square
footage. The convention center was originally placed and is uniquely designed but the only
recommendation that is being considered is to relocate the building in order to accommodate
other subdisciplines of the project.

Geotechnical
No recommendations made in this portion.

Transportation
No recommendations made in this portion.

Water Resources
No recommendations made in this portion.

Environmental (Wastewater Treatment Plant)
No recommendations made in this portion.
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Structural Engineering 

Introduction 

The structural design is part of phase B of the project. The Amazon Hub in Washington County 

encompasses the structural design of two five-story commercial office buildings, a single-story 

steel Amazon warehouse, and a three-story convention center building. The Amazon distribution 

center will be a single-story warehouse with a total gross area of one million square feet. Its design 

requirements are that of a single story with a steel frame. One of the five-story commercial 

buildings will be utilized as office space for Amazon. The second five-story building is to be 

designed as an IT Hub. The last building will be a convention center and will be three stories steel 

structure design. 

Loading and standards 

It is important when designing the building that all loads are considered so the building can 

withstand them. The loads that are applied are broken down into dead loads, live loads, and 

environmental loads (wind loads, snow loads, etc..). This is an important part of the design phase 

as to be able to anticipate the loads the structures would endure. Depending on the building use 

different sets of guidelines would be followed in order to accommodate its use as the 

environmental loads depending on its location. As in some areas are more prone to different 

weather patterns that need to be taken into consideration during the design stage. 

Dead loads 

Dead Loads consist of the permanent loads that are affixed to the structure itself. These include 

the self-weight of the structure, architectural features, fixed service equipment such as heating and 

air-conditioning systems, sprinkler systems, and utility services. (Williams). 

Live loads 

Live loads are defined in ASCE 7 Sec. 4.1 as loading on a floor produced by the occupancy or use 

of the building that does not include construction loads, dead loads, or environmental loads. 

(Williams) 
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 Wind Loads 

Wind loads are loads that impact the exterior of the building produced by the wind. The wind 

exerts forces that can tear roofs from buildings. The building's roof overhang can have air build up 

a force and cause an uplift. There are three types of wind forces: uplift load, shear load and lateral 

load. 

Snow Loads 

Snow loads are loads that accumulate on the roof of the structure which in turn additional force 

pressing down on the building structure. The accumulation of snow on the roof dependent on the 

design of the building’s roof. 

Load and Resistance Factor design (LRFD) 

Load Types 

Loads used in design load equations are given letters by type: 

D = dead load 

L = live load 

Lr = live roof load 

W =wind load 

S = snow load 

E = earthquake load 

R = rainwater load or ice water load 

T = effect of material & temperature 

H = hydraulic loads from soil 

F = hydraulic loads from fluids 
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Table 4.3-1 ASCE 7-16 Minimum uniform and concentrated floor live loads 
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Footing and foundation walls: 
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Introduction 

 

This report is a representation of the subsurface performed for the design and construction of the 

proposed Amazon Hub in Washington County, Near the city of Brenham, Texas. It is understood that the 

overall project has been split into four (4) phases, with separate engineers working on each phase, and 

each phase being constructed within different construction periods. The four phases, and corresponding 

project periods, are as follows: 

 

Table 1. Project Phasing 

Phase Project Area Development Period 

A Geotechnical Survey 4 weeks 

B Structural Design 8 weeks 

C Hydrology Design 4 weeks 

D Environmental/Traffic 5 weeks 

 

This investigation was performed for Phase A, which is for the 400-acre segment that is located 

adjacent to the Interstate-290 and Southwest of the City of Brenham. Information provided by the 

coursework scope, it is understood that the proposed Amazon Hub will consist of an The specific scope of 

the project will include Civil Engineering Development and Design services for the entire site which will 

include two five-story commercial office building, a steel structure warehouse, a three-story convention 

center, parking lots. The students will also perform new road network development, engineering design of 

pavement and pavement subgrade, intersections, sidewalks, driveways, and extension of major 

highways/service road and connecting local road with highway, a storm water ditch connecting a major 

lake, a municipal solid waste and a temporary recyclables disposal facility, and wastewater treatment 

process and facility. The facilities will be designed for 20,000 people or based on population projection 

for 15 years., and road connections to I-290. Phase A project alignment, which will interconnect with the 

existing drainage systems and interstate roads.  

 

 

 1.1 Existing Site Conditions  

 

The project site encompasses an approximately 400 square foot long area along the southwestern bank of 

the city of Brenham on the southwest side of the Interstate-290, Texas. Brenham is a city in east-central 

Texas in Washington County, United States, with a population of 15,716 according to the 2010 U.S. 

census. It is the county seat of Washington County. The elevation is approximately (341′) and the city has 

an area: 13.03 mi². Brenham is located at 30°9′43″N 96°23′49″W (30.161901, -96.397004). Industrial 

properties and Blinn Community College facilities are located along the northeast side of the proposed 

space, and it is presumed that the land is baron and free of residential buildings. Pond Creek sits just 

southwest of the proposed space in the town of Wesley, Texas.  
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Design Location (Theory) 

 

Figure 1: 400 Acre near Brenham (Washington County)  

 

1.2 Site Geology  

Washington County is in the Blackland Prairies region of southeast central Texas. The center of the 

county is at 30°14' north latitude and 96°24' west longitude. Brenham, the seat of government, is near the 

county's center and seventy-five air miles east of Austin. The county was named for George Washington, 

the first president of the United States. Washington County encompasses 611 square miles of gently 

rolling land with elevations ranging between 200 to 500 feet above sea level. Sloping generally 

southeasterly, the area drains into the Brazos River, which runs along the eastern border. Other prominent 

streams include New Year's Creek, East Fork Mill Creek, Doe Run Creek, Wolf Creek, and Yegua Creek, 

which forms the county's northern border. Soils along the Brazos River are brownish to reddish, cracking 

and clayey or loamy; in most of the rest of the county, shallow to deep clayey soils cover a bed of chalk. 

Subterranean water reservoirs include the Catahoula, Oakville, and Lagarto formations. Washington 

County, located in the post oak belt, is well timbered, and elms, ashes, hackberries, hickories, pecans, 

cottonwoods, red cedar, mulberry, and other trees grow in its forests. The county's climate is subtropical 

and humid, with an average annual precipitation of forty inches. Temperatures range from an average low 
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of 39° F in January to an average high of 96° F in July; the growing season lasts 277 days. The principle 

mineral resources include oil, natural gas, lignite, brick clay, salt and sulphur. The county is linked to the 

rest of the state by U.S. Highway 290, which crosses east to west, and by the Burlington Northern Santa 

Fe Railroad, which runs north-south. 

The Blackland Prairies region is named for the deep, fertile black soils that characterize the area. 

Blackland Prairie soils once supported a tallgrass prairie dominated by tall-growing grasses such as big 

bluestem, little bluestem, indiangrass, and switchgrass. Because of the fertile soils, much of the original 

prairie has been plowed to produce food and forage crops. The average annual rainfall ranges from 28 to 

40 inches. May is the peak rainfall month for the northern end of the region; however, the south-central 

part has a fairly uniform rainfall distribution throughout the year. Typically, soils are uniformly dark-

colored alkaline clays, often referred to as "black gumbo," interspersed with some gray acidic sandy 

loams. The landscape is gently rolling to nearly level, and elevations range from 300 to 800 feet above sea 

level. Crop production and cattle ranching are the primary agricultural industries. 

2.0 SUBSURFACE INVESTIGATION 

On September 1, 2021, a total of two (2) borings, designated as B-1 and B-2, were drilled at the locations 

illustrated on the boring plan provided in Appendix I and summarized in Table 2 (Appendix III) below. 

The borings were drilled to a completion depth of 68.0 feet each below the existing ground surface. 

The boring locations were determined and field located by G.A.M.S.  personnel. During the field 

reconnaissance, G.A.M.S.   personnel documented the existing site conditions. Ground surface elevations 

at the boring locations were determined using topographic mapping information provided by the United 

States Soil and Conservation Services (USSCS). The borings were drilled with a drilling machine, 

utilizing a hollow stem auger to advance the holes. Standard penetration test (SPT) were performed at 6-

inch intervals to a depth of 68.0 feet below the ground surface. Driving resistance is recorded on the 

boring logs in terms of blows per 6.0-inch interval of the driving distance. The second and third intervals 

are added to obtain the number of blows per foot (N). SPT blow counts aid in determining soil properties 

applicable in foundation system design.  

 

 

3.0 SUBSURFACE PROFILE  

 

Interpreted engineering logs have been prepared based on the field logs, visual interpretation of samples 

and chart analysis. Classification follows the current USCS specifications. The following is a summary of 

what was found in the test borings and what is represented on the boring logs. 
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Table 1: Soil Classification Summary 

3.1 Subsurface Soils 

The below CAD drawing displays the layers of the soil types found in the Boring samples . Bedrock was 

not encountered for this investigation. 

 

Note: The Hatch not a clear depiction of the Cad version since not to scale. Some disorientation! 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

 Data obtained from the drilling and testing program have been used to determine foundation, structural 

systems, and pipe support capabilities for the soil encountered at the site. These parameters have been 

used to provide guidelines for the design of the foundation systems, as well as the construction of the 

detention basin, the pipe bedding and general earthwork recommendations. Allowable bearing capacity 

considers the gross loading, which includes weight of foundation concrete for elements placed below the 

existing ground and the loading from the superstructure. Based on plan information provided by 

G.A.M.S. Engineering, it is understood that the proposed Amazon hub site will support the two five-story 

commercial office building, a steel structure warehouse, a three-story convention center, parking lots, 

road network development, engineering design of pavement and pavement subgrade, intersections, 

sidewalks, driveways, and extension of major highways/service road and connecting local road with 

highway, a storm water ditch connecting a major lake, a municipal solid waste and a temporary 

recyclables disposal facility, and wastewater treatment process and facility..  
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APPENDIX I 

Boring Locations 

 

Topography Map 
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APPENDIX II 

BORING LOGS 

 Definitions of Abbreviations 

AS = Auger sample 

HP = Unconfined compressive strength as determined by a hand penetrometer (tons per square foot) 

LOI = Percent organic content (by weight) as determined by ASTM D2974 (loss on ignition test) 

PID = Photo-ionization detector reading (parts per million) 

QR = Unconfined compressive strength of intact rock core sample as determined by ASTM D2938 

(pounds per square inch) 

QU = Unconfined compressive strength of soil sample as determined by ASTM D2166 (pounds per 

square foot) 

RC = Rock core sample 

REC = Ratio of total length of recovered soil or rock to the total sample length, expressed as a percentage 

RQD = Rock quality designation – estimate of the degree of jointing or fracture in a rock mass, expressed 

as a percentage: 

∑
𝑠𝑒𝑔𝑚𝑒𝑛𝑡𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑜𝑟 𝑙𝑜𝑛𝑔𝑒𝑟 𝑡ℎ𝑎𝑛 4.0 𝑖𝑛𝑐ℎ𝑒𝑠

𝐶𝑜𝑟𝑒 𝑅𝑢𝑛 𝐿𝑒𝑛𝑔𝑡ℎ
× 100 

 

S = Sulfate content (parts per million) 

SPT = Standard penetration test blow counts, per ASTM D1586. Driving resistance recorded in terms of 

blows per 6-inch interval while letting a 140-pound hammer free fall 30 inches to drive a 2-inch outer 

diameter (O.D.) split spoon sampler a total of 18 inches. The second and third intervals are added to 

obtain the number of blows per foot (Nm). 

 

N60  =  Measured blow counts corrected to an equivalent (60 percent) energy ratio (ER) by the 

following equation: N60 = Nm*(ER/60) 

SS  =  Split spoon sample 

2S  =  For instances of no recovery from standard SS interval, a 2.5 inch O.D. split spoon is 

driven the full length of the standard SS interval plus an additional 6.0 inches to obtain a representative 

sample. Only the final 6.0 inches of sample is retained. Blow counts from 2S sampling are not correlated 

with N60 values. 

3S  =  Same as 2S, but using a 3.0 inch O.D. split spoon sampler. 

TR  =  Top of rock 

USCS = Unified Soil Classification System per ASTM D2487 
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W = Initial water level measured during drilling 

▼ = Water level measured at completion of drilling 

 

Classification Test Data 

 

Gradation (as defined on Description of Soil Terms): 

 

 GR = % Gravel 

 SA = % Sand 

 SI = % Silt 

 CL = % Clay 

 

Atterberg Limits: 

 

 LL = Liquid limit 

 PL = Plastic limit 

 PI = Plasticity Index 

 WC = Water content (%) 
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APPENDIX III 

Boring Log Classification 
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Resources Used 

Braja M. Das, Nagaratnam Sivakugan. Principles of Foundation Engineering 9th Edition. Cengage. 2017 

 

https://www.daytonohio.gov/DocumentCenter/View/3562/W-15-125-Dayton-Parallel-Interceptor---

Phase-A---Final-Subsurface-Report?bidId= 
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The task of the transportation portion of this project was to design the roadway layout for the 

entire project. This included connecting roads from the site to existing roads and highways, 

interchange design, traffic study, parking lot layout, pavement design cross-section, and the plan 

and profile of a typical local road in development. 

 
 

Site Layout 

 

The figures below show the entire layout of the site and where each of the buildings, drainage 

ditch, and water treatment plant will be. What is also seen is each of the roads going in and 

throughout the site. 

 

 

 
Figure 1: Preliminary layout without background of site 



 
Figure 2: Preliminary layout without background of site 
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In the water resources portion of this design project, the task was to design a trapezoidal storm 

water drainage ditch based on a 100-year rainfall investigation period all while avoiding flood 

risks and property damage from the storm water runoff. The trapezoidal ditch is to be designed 

by using hydrologic and hydraulic methods. The hydrologic methods used was using the 

Rational Method to obtain the peak runoff outflow and the “Tractive Force based Unlined 

Channel Design Method” to get the design dimensions for the channel.  

 

Design Methods and Equations (Theory) 

Before the design of the channel/ditch could be done, the Rational Method was used to find the 

peak runoff outflow, which was then recorded and used to find the design of the channel.  

 

𝑄 = 𝐶𝑖𝐴                                                                                            (1) 

Where,  

 𝑄 = Peak Outflow, cfs 

 𝐶 = Runoff Coefficient based on land 

 𝑖 = Rainfall Intensity, in/hr = 3.93 in/hr (determined by Figure 1 below) 

 𝐴 = Drainage Area, acre = 400 acre 

PDS-based precipitation frequency estimates with 90% confidence intervals (in inches) 
 

 
  

Figure 1 

Upon completion of the Rational Method, The peak outflow was recorded and continued to be 

represented by ‘Q’ when it came to using the “Tractive Force based Unlined Channel Design 
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Method” to find the design dimensions of the channel. Those dimensions were the side slope (z), 

bottom width (b), design depth from water surface (𝑦0), and velocity of the channel (V). Each of 

the dimensions were calculated and determined with the following equations: 

 

𝑛 = .031𝑑75
1/6

                                                                                             (2) 

Where,  

 𝑛 = Manning’s roughness coefficient based on land 

  𝑑75 = sediment size, ft 

 

𝑑75 will then obtained by manipulating Equation (2) 

 

𝑑75 = (
𝑛

.031
)6                                                                                                 (3) 

The value of 𝑑75 will then be determined.  

 

The slope of the land, 𝑆, will be obtained by taking the latitude, longitude, and elevation from the 

site and comparing it to the latitude, longitude, and elevation of another point in Washington 

County: 

 

𝑆 =
∆𝑧

√∆𝑥+∆𝑦
                                                                                                     (4) 

Where, 

 𝑆 = slope of land 

 ∆𝑥 = Change in longitude, ft 

 ∆𝑦 = Change in latitude, ft 

 ∆𝑧 = Change in elevation, ft 

 

Next, the critical shear stress could either be obtained from Figure 8-11 (from water resources 

book) or from the following equation: 

 

𝜏𝑏 = 𝑘𝑏𝛾𝑤𝑦0𝑆0                                                                                            (5) 

 

Where, 

 𝜏𝑏 = critical shear stress, psf  

 𝑘𝑏 = 1.0 

 𝛾𝑤 = unit weight of water = 62.4 pcf 

 𝑦0 = design depth from water surface, ft 

 𝑆0 = Slope of land = .00076 

  

The 𝜏𝑏 value will be found from Figure 8-11 (from water resources book) using the determined 

𝑑75 converted from feet to millimeters. 
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Figure 2 

 

 

The angle of repose (𝜙) will be determined by using Figure 8-22 (from water resources book) 

using the obtained 𝑑75. 

 
Figure 3 
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The angle from the side slope was determined by: 

 

∝= 𝑧                                                                                                 (6) 

Where,  

 𝑧 = side slope 

 

For the side slope (z) to be sufficient, it must be greater than 𝑐𝑜𝑡 𝑐𝑜𝑡 𝜙 . 
 

 

𝜏𝑠 will be determined with the help from this equation: 

 

𝐾 =
𝜏𝑠

𝜏𝑏
= √1 −

∝ 

𝜙 
                                                                                  (7) 

Where, 

 𝜏𝑏 = critical shear stress, psf  

 𝜏𝑠 = shear stress, psf 

 ∝ = angle from side slope  

 𝜙 = angle of repose 

 

 

𝜏𝑠 will be determined by manipulating Equation 7: 

𝜏𝑠 = 𝜏𝑏√1 −
∝ 

𝜙 
                                                                                    (8) 

 

𝜏𝑠 could also be determined by: 

𝜏𝑠 = 𝑘𝑠𝛾𝑤𝑦0𝑆0                                                                                          (9) 

 

Where, 

 𝜏𝑠 = shear stress, psf  

 𝑘𝑠 = 0.75 

 

 

 

The design depth (𝑦0) will determined by manipulating Equations (5) and (9) and using the 

equation that produces the smaller value: 

 

𝑦0 =
𝜏𝑏

𝑘𝑏𝛾𝑤𝑆0
                                                                                              (10) 

 

𝑦0 =
𝜏𝑠

𝑘𝑠𝛾𝑤𝑆0
                                                                                              (11) 

 

After conducting proper calculations, the value from the Equation with the lowest value will be 

used.  

 

 

Next the bottom width (b) will be determined using the following equation: 
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𝑄 =
1

𝑛
∗

𝐴5/3

𝑃2/3 ∗ 𝑆0
1/2                                                                                 (12) 

 

Where, 

 𝑄 = Outflow   

 𝑛 = Manning’s n = 0.035  

 𝑆0 = 0.00076 

 𝐴 = Area of Trapezoidal Channel 

 𝑃 = Perimeter of Trapezoidal Channel 

 

 

The Area of Trapezoidal Channel was equivalent to: 

𝐴 = 𝑏𝑦0 + 𝑧𝑦0 2                                                                                      (13) 

 

The Perimeter of Trapezoidal Channel was equivalent to: 

 

𝑃 = 𝑏 + 2𝑦0√1 + 𝑧2                                                                              (14) 

 

 

By substituting Equations (13) and (14) into Equation (12): 

 

𝑄 =
1

𝑛
∗

(𝑏𝑦0+𝑧𝑦0 2)5/3

(𝑏+2𝑦0√1+𝑧2)2/3
∗ 𝑆0

1/2                                                               (15) 

 

Equation (15) was then manipulated to solve for b: 

  
𝑄𝑛

𝑆0
1/2 =

(𝑏𝑦0+𝑧𝑦0 2)5/3

(𝑏+2𝑦0√1+𝑧2)2/3
                                                                             (16) 

 

b will then be solved by putting Equation (16) into a solver. 

 

The design velocity must be greater than the Kennedy equation velocity. The design velocity will 

be determined by: 

 

𝑉 =
𝑄

𝐴
                                                                                                       (17) 

 

Where,  

 𝑉 = design velocity, m/s 

 

The Kennedy equation velocity is given by: 

 

𝑉0 = 0.84𝑦0 0.64                                                                                      (18) 
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Where,  

 𝑉0 = Kennedy equation velocity, m/s 

 

After calculations are done for each of the velocities, the design velocity would be sufficient if it 

is greater than the Kennedy equation velocity. 

 

Results and Discussions 

 

Design Channel Dimensions/Results 

 

Q 235.8 cfs 

z  

𝑦0  

b  

V  

A  

∝  

 𝜙  

 
 

Conclusions 

 

Once all the calculations and procedures are finished, the trapezoidal channel/drainage ditch will 

be successfully designed. There is currently nothing else that has been completed at this time.   

 

Individual Gantt Chart 

 

 

Figure 4: Individual Gantt Chart 
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Boston, Massachusetts and is a first generation 
Haitian-American. He is a graduate from the 
Prairie View A&M University with a Bachelor’s of 
Science Degree in Civil Engineering. He is a current  
member of American Society of Civil Engineers 
(ASCE). He enjoys using his skills to bridge the 
complex concepts of technology and engineering 
with day-to-day civil obstacles. His pastime 
includes real estate development and design, 
physical athletic training, and venturing different 
restaurants. 



G.A.M.S. Engineering 

Name: Alex Martinez
Title: Transportation Engineer
Description: Alex Martinez is a Transportation engineer and a 
partner at G.A.M.S Engineering. He was born and raised in 
Houston, Texas. He is a graduate from Prairie View A&M 
University with a Bachelors of Science in Civil Engineering. He 
previously worked with a Surveying and Field Services company 
in Houston, where he mapped out and created CAD Sheets to 
Portray various Proposed Pipelines. 



G.A.M.S. Engineering 

Structural Engineer
                        Armando 
Gomez

Name: Nathaniel Smith
Title: Water Resources Engineer
Description: Nathaniel Smith is a water resources 
engineer and a partner at G.A.M.S Engineering. 
He was raised in Mililani, Hawaii and moved to 
Houston, Texas in 2015. He is a graduate from 
Prairie View A&M with a Bachelors of Science in 
Civil Engineering. He is a current member of 
American Society of Civil Engineers (ASCE). He 
also works as a math tutor.



Project Summary

Client: Amazon

Location: Washington County, Texas. 

● Develop approximately 400-acre site providing civil engineering development and design services. 
○ two five-story commercial buildings, 
○ a steel structure warehouse,
○ a three-story convention center 
○ parking lots for entire facilities. 
○ New road network development including intersection, sidewalks, driveways, and 

extensions of highways/service road that would connect local roads to highways. 
○ Provide storm water ditch/basin or detention pond that that will connect to a local lake. 
○ To provide waste disposal facility and wastewater treatment process and facility. 
○ The site facilities are to be designed for a 20,000 population over a 15 year period. 



Proposed Site Landscaping

Amazon approximate 400-acre site facilities are  to be located in Washington 
County, Texas. Boring Logs 1 and 2.

B-1

B-2



Geotechnical 

● Develop boring logs using raw information

● Analyze the boring logs

● Analyze both the soil report and soil classification

● Foundation design: bearing capacity and settlement 

● Analyze different foundation system and recommend safe and low-cost foundation 

system ( Type, size and depth and material for foundation, and related specifications)

● Embankment design (slope of major highway)

● Pavement design (geotechnical design) and material specification



Existing Site Conditions 

The project site encompasses an approximately 400 square foot long area along the 
southwestern bank of the city of Brenham on the southwest side of the Interstate-290, 
Texas. 
The elevation is approximately (341′) and the city has an area: 13.03 mi². Brenham is 
located at 30°9′43″N 96°23′49″W (30.161901, -96.397004). 

Industrial properties and Blinn Community College facilities are located along the 
northeast side of the proposed space, and it is presumed that the land is baron and free of 
residential buildings. Pond Creek sits just southwest of the proposed space in the town of 
Wesley, Texas. 



 SUBSURFACE INVESTIGATION
On September 1, 2021, a total of two (2) borings, designated as B-1 and B-2, were drilled at the locations illustrated on the 
boring plan provided in Appendix I and summarized in Table 2 (Appendix III) 

The borings were drilled to a completion depth of 68.0 feet each below the existing ground surface.

The boring locations were determined and field located by G.A.M.S.  personnel. During the field reconnaissance, 
G.A.M.S.   personnel documented the existing site conditions. Ground surface elevations at the boring locations were 
determined using topographic mapping information provided by the United States Soil and Conservation Services 
(USSCS). The borings were drilled with a drilling machine, utilizing a hollow stem auger to advance the holes. Standard 
penetration test (SPT) were performed at 6-inch intervals to a depth of 68.0 feet below the ground surface. Driving 
resistance is recorded on the boring logs in terms of blows per 6.0-inch interval of the driving distance. The second and 
third intervals are added to obtain the number of blows per foot (N). SPT blow counts aid in determining soil properties 
applicable in foundation system design. 



Interpreted engineering logs have been prepared based on the field logs, visual interpretation of 
samples and chart analysis. Classification follows the current USCS specifications. The 
following is a summary of what was found in the test borings and what is represented on the 
boring logs.







Obtained Values







Structural

● Analyze Geotechnical report
● Design Structures per specification
● 2D Drawing- Office Building, Warehouse, Convention Center
● Slab Design 
● Input and output analysis using STADD Pro model for Office Buildings, Warehouse, 

Convention Center.
● Beam and Column Design, steel structure design of warehouse
● Give Maximum values of Bending Moment, Shear, and Axial load, identifying member 

or component location etc.  
● Reinforcement bars and Reinforced Concrete Design.
● Follow Construction standards, safety guidelines and Authority Having Jurisdiction 

(AHJ)



Beams & Columns

● Steel Manual 14th Edition
● International building code 2021
● Calculation of dead & live loads

○ W = DL + LL 
● Uniformly Distributed Load Simply Supported Beam

○ VMax = WL/2
○ MMax = WL2 / 8
○ Check Answers
○ VMax < ⲫV Vnx 
○ MMax < ⲫb Mn 



Warehouse Column Spacing



Amazon Warehouse



Amazon Warehouse



Amazon Warehouse



5 Story IT Hub and Office Space



5 Story IT Hub and Office Space



5 Story IT Hub and Office Space



3 Story Convention Center



3 Story Convention Center



3 Story Convention Center



Transportation 

● Roadway Layout for entire project, connecting road with highway

● Interchange design

● Parking lot layout plan for the entire project facility

● Location of signals and related traffic study

● Plan and Profile of a typical local road in the development

● Pavement Design cross-section for the typical local road in the development



Figure 1: 
Project Layout 
W/O Geological 

Map



Figure 2: 
Project Layout 

With Geological 
Map



Water Resources

● Location of storm water ditch

● Rainfall intensity, 100-year rainfall  investigation period

● Calculation of the quantity of water

● Designing stormwater runoff, while avoiding flooding risks and property damage

● Design capacity of the ditch based on rainfall study

● Drainage ditch with profile and cross section



Water Resources



Water Resources

● Storm Water Runoff
○ Found using rational method (Q=CiA)

■ Q= runoff
■ C= runoff coefficient= 0.15
■ i= rainfall intensity= 3.93 in/hr
■ A= area in acre= 400 acre

○ Q=0.15*(3.93 in/hr)*(400 acre)=235.8 cfs



Environmental

● Calculate the estimated wastewater quantity

● Schematic, and location wastewater treatment plant.

● Develop an approach to treat the wastewater and disposal

● Choosing a reliable dumping location for treated water disposal



Gantt Chart
 



Thank You! Any Questions?
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Development of 
Business and 
Distribution 
Center, and IT Hub 
for Amazon
Scott McGary, Autumn Carter, 
Perla Zaldivar, Shadaria Lynch



Presentation outline

● Gantt Chart 
● Organizational Chart
● Meet the team
● Who is SAPS and our mission
● Project site and description (or Project overview)
● Breakdown of the six disciplines
● Standards



Gantt Chart

Scott McGaryPerla Zaldivar



Shadaria Lynch Autumn Carter



SAPS Engineering Organizational Chart

Scott 
McGary

Project Manager 
Geotechnical Lead

Autumn 
Carter

Environmental Lead

Structural Co-Lead

Perla 
Zaldivar

Water Resources Lead

Structural Co-Lead

Shadaria 
Lynch

Transportation Lead

Structural Co-Lead



Meet the Professionals

• Scott is a senior Civil Engineering student at Prairie 
View A&M University from Memphis, TN. I had the 
opportunity to intern with Tennessee DOT as a 
maintenance and construction engineer this gave me 
experience to work on the Hernando de Soto bridge.

• Main interest is in Environmental Engineering, so I am 
determined to take the Environmental PE exam. After 
graduation, I plan to attend graduate school to obtain 
a master’s in Environmental Engineering.

Scott McGary Team Lead



Autumn Carter

● From Houston, Texas.  
● With obtaining my Bachelor's of Science in Civil and 

Environmental Engineering, I will be receiving a 
Minor in Agriculture. After graduation I plan to focus 
on the professional side of Environmental 
Engineering. I also plans to become an entrepreneur 
and start her own landscaping business.



Perla Zaldivar

● She has been working with Harris County 
Engineering Department in the Traffic Design and 
Operations for two years. After graduation she plans 
on working for transportation engineering or 
geotechnical engineering firm.



Shadaria Lynch

● From Dallas, Texas experience in transportation 
engineering while working with HNTB. After 
graduation plans on doing field work in the 
transportation subdiscipline.



Your vision becomes 
our mission.
● Since our establishment in 2017, we are 

committed to providing unparalleled service to our 
clients.

● Our team of skilled engineers and designers are 
committed to moving your vision forward.



Your vision becomes 
our mission.
� Transportation

� Structural 

� Geotechnical

� Water Resources

� Environmental

� Geotechnical-Environmental



Project Site

● Site Location
○ South of I-10
○ Colorado Co. 
○ South of Columbus, TX

● AutoCAD drawing in layout
● Site Size

○ Approximately 600 Acre site
○ Given 400 acres based on our 

engineering judgement 
expanded project site.



Project at 
hand

● Develop and design the business and 
distribution center, IT Hub, and office 
development

● Approximately 600-acre site located in 
Colorado County.

● Two five-story commercial office building 
● Steel structure warehouse 
● Three-story convention center
● Facility parking lots. 
● New road network development, 

sidewalks, driveways, and extension of 
major highways and connecting local 
road with highway

● Storm water ditch connecting a major 
lake



Geotechnical

Site Assessment

Use software to convert raw information into boring log

gINT Software

Foundation Design

Geo-environmental aspect

Development of solid waste recycle facility 15-year period 



Geotechnical Scope 

Site Assessment

Boring Logs

Soil Bearing Capacity

Capacity Curves

Still need to be completed

Foundation Design 



Geotechnical 
Boring Logs

● Boring Data from Colorado County
● Surface elevation of 300’  and 289’
● Soil Density and Consistency
● Soil Classification
● Layer boundaries and thickness
● Blow counts (SPT)
● Depth of Groundwater
● Plasticity Index



Soil Bearing and Mohr’s Circle

The bearing capacity of the soil was calculated by using the bearing 
capacity equation along with the safety factor. 

qu=1.3cNc’’ +qNq’+0.4γBNγ’ (square foundation)

Where

 c = cohesion

B = width of footing

Df = depth of the footing



Square Pile Capacity Curves



Square Pile Capacity Curves



Water 
Resources
Scope

● Determine Location of stormwater ditch
● Calculate rainfall intensity for 100 year 

flooding
● Determine quantity of stormwater
● Design of drainage ditch
● Design of detention basin



Rainfall 
Intensity

● NOAA’s National Weather Service for 100 
year period

● Rainfall intensity was found to be 0.591 in/hr



Drainage 
Ditch 

● Using the manning equation the stormwater 
runoff was found to be 47.28 cfs

● Ditch is a grass lined channel, n = 0.03
● A side slope of 1:3 was used
● Slope of channel is 0.7177 



Section 
View of 
Ditch 



Detention 
Basin

● USGS provides flow data for Colorado county
● By developing a routing table, an inflow and 

outflow hydrograph was developed
● The peak flow was found to be 700 cfs



Detention 
Basin

● The basin is 64 ft by 64 ft and 3.2 ft high



Environmental

Determine how much water will be used within each facility that 
will turn into wastewater after usage. (Estimated wastewater 
quantity)

Develop a wastewater treatment plant on ground site

Develop Lake SAPS, which is detention pond

Built on low ground

WW schematic is designed based the types of contaminants 
found in the water. Find which design will be efficient to reduce 
and or eliminate contaminants found in water that does not meet 
MCL(maximum contaminant level).



Transportation

Designing a roadway to connect with highway

Create parking lot(s) within facility

Create a plan and profile view and cross section for 
a typical roadway.

Create AutoCAD layout include sidewalks, 
streetlights, and landscaping

Set up traffic signals and signs within facility 



Structural 
Analysis
● AutoCAD Drawing- with 

column and beam placement
● Use STAAD Pro to input all 

loads and use results for 
design

● Determine the loads and 
design beams, columns, steel 
structure and slab design.

● Design footing size and 
reinforcement according to 
standards with coordination 
from geotechnical and 
structural leads



AutoCAD

Preliminary layout

● Dimensionless can change 
as project progresses.



Layout and Design of Office Space



Outcomes for Next Semester

● Geotechnical
○ Complete Foundation Design after meeting 

with Structural engineers 
○ Analyze settlement 
○ Calculate low-cost foundation

● Water Resources
○ Revise and analysed the detention basin 

● Correct formatting and Organization of 
powerpoint and report

● Structural Analysis
○ Complete slab design, beam and column 

design.
○ Finish footing size and reinforcements
○ Check results using STADD Pro.

● Transportation
○ Complete Roadway Design 
○ Interchange Design
○ Parking Layout
○ Plan & Profile

● Environmental 
○ Estimate wastewater quantity
○ Develop a schematic wastewater treatment 

plant
○ Develop Lake SAPS



Standards

● AASHTO Soil Classification System
● U.S. Department of Transportation, Federal Highway (FHWA)Manual on Uniform 

Traffic
● Control Devices 2009 Edition, January 2010.
● American Association of State Highway and Transportation Officials (AASHTO), A 

Policy on
● Geometric Design of Highways and Streets, 6th Edition, 2011.
● Texas Department of Transportation, Roadway Design Manual 2020 Edition, July 

2020



Questions
Thank you
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Members flowchart

Sydney Jones 
Project Lead and Senior 
Transportation Engineer

Johnathon Chevalier 
Senior Structural 

Engineer

Paige Hines 
Senior Environmental 

Engineer

Jerral Walker
 Senior Water Resource 

Engineer

Michael LeBlanc 
Senior Geotechnical 

Engineer



About the project
 JJMPS Consulting is to develop and design the business and  distribution  center, IT  Hub, and office development 
in Waller county on approximately 400-acre plot of land (shown below) for Amazon. 



Scope of Work
 JJMPS Consulting has been requested to perform Civil Engineering Site Development and Design services and 
address all aspects outlined in the project description.

● Structural
● Geotechnical
● Transportation
● Water Resources
● Environmental (Wastewater Treatment Plant)



Structural

● 2D Drawing
○ Office Building, Steel Structure Design, 

Convention Center
■ beam placement
■ mark columns 
■ Label dimensions

● Structural load calculation
● Slab Design

● STADD Pro models
○ Analyze your output 

results
● Beam and Column Design 
● Steel Structure design of 

warehouse  
● Maximum Values 

○ Bending Moment, 
○ Shear Force
○ Axial load
○ Location Component

● Reinforced Bars
○ Footing size, 

reinforcement
● Reinforced Concrete Design



OFFICE BUILDING ½ - Ground Level 
INFORMATION

� AREA: 
� 540,225 square feet
� 735’x 735’
� 12.4 acres

� Population: 
� 30 % of 20,000 employees
� 6,000 employees total 

� 5 – story building each



OFFICE BUILDING 1/2- Second Floor
 INFORMATION

� AREA: 
� 540,225 square feet
� 735’x 735’
� 12.4 acres

� Population: 
� 30 % of 20,000 employees
� 6,000 employees total

� 5 – story building each



OFFICE BUILDING 1/2 – Third Floor
 INFORMATION

� AREA: 
� 540,225 square feet
� 735’x 735’
� 12.4 acres

� Population: 
� 30 % of 20,000 employees
� 6,000 employees

� 5 – story building
� Sky walk is to be added during structural 

analysis



OFFICE BUILDING 1/2- Fourth/Fifth Floor 
INFORMATION

� AREA: 
� 540,225 square feet
� 735’x 735’
� 12.4 acres

� Population: 
� 30 % of 20,000 employees
� 6,000 employees

� 5 – story building



CONVENTION CENTER- First Floor
INFORMATION 

� AREA: 
� 2,500,000 square feet
� 57 acres

� Population: 
� 15 % of 20,000 employees
� 3,000 employees

� 3 – story building



CONVENTION CENTER- Second Floor
INFORMATION 

� AREA: 
� 2,500,000 square feet
� 57 acres

� Population: 
� 15 % of 20,000 employees
� 3,000 employees

� 3 – story building



CONVENTION CENTER- Third Floor
INFORMATION 

� AREA: 
� 2,500,000 square feet
� 57 acres

� Population: 
� 15 % of 20,000 employees
� 3,000 employees

� 3 – story building



INFORMATION TECHNOLOGY HUB 
GROUND LEVEL

� AREA: 
� 100,000 square feet
� 400’x 250’

� Population: 
� 10 % of 20,000 

employees
� 2,000 employees

� 4 – story building



INFORMATION TECHNOLOGY HUB 
GROUND LEVEL

� AREA: 
� 100,000 square feet
� 400’x 250’

� Population: 
� 10 % of 20,000 

employees
� 2,000 employees

� 4 – story building



INFORMATION TECHNOLOGY HUB 
GROUND LEVEL

� AREA: 
� 100,000 square feet
� 400’x 250’

� Population: 
� 10 % of 20,000 

employees
� 2,000 employees

� 4 – story building



INFORMATION TECHNOLOGY HUB 
GROUND LEVEL

� AREA: 
� 100,000 square feet
� 400’x 250’

� Population: 
� 10 % of 20,000 

employees
� 2,000 employees

� 4 – story building



WAREHOUSE INFORMATION 

� AREA: 
� 350,000 square feet
� 1000’x 350’

� Population: 
� 45 % of 20,000 employees
� 9,000 employees

� 1 – story building
� Used Autodesk Robot Structural to design



Original Progress Timeline for Structural



Updated Progress Timeline For Structural



Geotechnical 
● Create Boring logs based on raw data.

● Examine Boring logs

● Prepare soil report and classification.

● Bearing capacity and settling are two factors to consider while designing a foundation.

● Analyze various foundation systems and make recommendations for a safe and low-cost foundation (Type, 

size and depth and material for foundation, and related specifications)

● Design of the embankment (slope of major highway)

● Material specification and pavement design (geotechnical design)



Location of Borings

B1

B2



Boring logs



Soil Classification



Soil Classification 



Soil Classification Test hole #1



Soil Classification Test hole #2



Foundation Systems
1. Shallow Foundation

2. Mat Foundation

3. Pile Foundation



Shallow Foundation
A shallow foundation, unlike a deep foundation, transfers structural load to the earth extremely 

close to the surface, rather than a subterranean layer or a variety of depths.



Mat Foundation
When the subsoil is weak and the column loads are so high that the standard spread footings cover 

more than half of the building area, a mat foundation is employed. Mat foundations or deep 

foundations are commonly used to transfer column loads to the underlying soil while also providing 

a floor slab for the basement.



Pile Foundation
A pile foundation is a set of columns built or placed into the ground to transport loads to a lower 

subsoil level. A pile is a long, cylinder-shaped structure built of a strong material like concrete. Piles 

are driven into the earth to provide a stable foundation for structures that are built on top of them.





Transportation
This semester the following tasks were 
completed:

▪ Plan and Profile of a local road

▪ Intersection Design

▪ Parking Lot Design



Profile of Local Roadway 

 



Plan of Local Roadway



Plan View of Project with Intersections

Cyan: 4-Way 
intersection with stop 
signs
Green: 4-Way 
intersection with stop 
light
Yellow: 3-Way 
intersection with stop 
signs
Red: Continuous 
traffic with singular 
stop sign

Business Centers
Warehouse

IT Hub

Convention Center

Office Development



4-Way Intersection 
with Stop Lights



3-Way Intersection 
with Stop Sign



4-Way Intersection 
with Stop Sign



Continuous Traffic 
Intersection



Sample of Parking 
Lot Design

Number of parking spots per building:

Warehouse (40% of employees): 8000 

Office Development 35% of employees): 7000

Convention Center (15% of employees): 3000

IT HUB (10% of employees): 2000



Progress Timeline for Transportation



Water Resources

● Location of Storm Ditch

● Rainfall intensity/100-year rainfall investigation

● Calculation of the quantity of water

● Designing stormwater runoff, while avoiding flooding risks and property damage

● Design capacity of the ditch based on rainfall study

● Drainage ditch with profile and cross section



Location of Stormwater Ditch



Rainfall Intensity/100-year



Progress Timeline for Water Resources



Environmental (Wastewater Treatment 
Plant)

● Calculate and estimate wastewater quantity.

● Wastewater treatment process and facility.

● Wastewater Treatment Schematics and Location.

● Develop methodology to treat wastewater and disposal.

● Choosing a reliable dumping location for treated water disposal



Progress Timeline for Environmental



Environmental (Wastewater Treatment 
Plant)



Environmental (Wastewater Treatment 
Plant)

●



Closing
Thank you for your time! Are there any questions?



SENIOR DESIGN AND PROFESSIONALISM I 
FALL 2021 

Title of Assignment:  Final Report

TOPICS COVERED IN THIS ASSIGNMENT: 

1. Semester Final Report

NOTE: Pages E1 through E7 should be repeated for each Homework 
and Similarly for all the other assignments in the course binder 

Page  E1 
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