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Assignments are measuring and assessing the following:

ABET Criterion

2) An ability to (1) apply engineering design to produce solutions that meet specified
needs with consideration of public health, safety, and welfare, as well.

3) An ability to communicate effectively with a range of audiences (verbal and
written).

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 as global, cultural, social, environmental, and
economic factor.

5) An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

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



Detailed Course Syllabus

(Distributed to Students at the beginning of the Semester)




COURSE DESCRIPTION IN ABET FORMAT

CIVIL ENGINEERING DEPARTMENT
CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I

Course number and name:

CVEG 4200 Senior Design and Professionalism I

Credits and contact hours:

2 credit hours

Instructor’s or course
coordinator’s name:

Dr. Md Jobair Bin Alam

Textbook: Title:

Capstone design Engineering

Author:

Frederick Bloetscher and Daniel Meeroff

Publisher, Year & Edition:

J. Ross Publishing

a. Other Supplemental material

Handouts from US Army Core of Engineers, NAVFAC
Manual, Senior Design Manual, other reference technical
books, software, agency manuals, scope of work and
guidelines.

Specific course information

a. Brief description of the content of the
course (catalog description)

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.

b. Prerequisites or
Co-requisites

CVEG 3300, 3301, CVEG 3302, CVEG3303, CVEG
3304

c. *Indicate whether a required, elective, or
selected elective (as per definition
provided) course in the program

***k**Highly Required*****

a. Specific goals for the course specific
outcomes of instruction (e.g., The
student will be able to explain the
significance of current research about a
particular topic.)

Students will be able to:

b. Explicitly indicate which of the student outcomes
listed in Criterion 3 or any other outcomes are
addressed by the course.

The specific goals for the course specific outcomes listed
on the left column will address the following student
learning outcomes:

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,

Outcome 2

An ability to (1) apply engineering design to produce solutions
that meet specified needs with consideration of public health,
safety, and welfare, as well.

Outcome 3

An ability to communicate effectively with a range of audiences
(verbal and written).




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.

QOutcome 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 as global,
cultural, social, environmental, and economic factor.

Outcome 5

An ability to function effectively on a team whose members
together provide leadership, create a collaborative and inclusive
environment, establish goals, plan tasks, and meet objectives.
Outcome 7

An ability to acquire and apply new knowledge as needed using
appropriate learning strategies.

Brief list of topics to be 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
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PRAIRIE VIEW
A&M UNIVERSITY

SYLLABUS

CVEG 4200 - Senior Design and Professionalism |

Fall 2021

General Course Information

Information Item

Information

Instructor:

Dr. Md Jobair Bin Alam, P.E.

Section # and CRN:

P01 and P81 CRN: 17739 and 17740

Office Location:

SR Collins # 312

Office Phone:

936 261 1652

Email Address:

mdalam@pvamu.edu

Office Hours:

W 8:00-10.00 AM

Mode of Instruction:

Face to Face

Course Location:

Wilson 109G and SR Collin 116

Class Days & Times:

W 1:00-1.50 PM and R 2:00-4:50 PM

Catalog Description:

Credit: 2 semester hours. This is a capstone engineering design of an industrial or
advanced team project. Elements of ethics and professionalism in engineering practice
will be integrated into the project experience. The design achievement will be
demonstrated by written report, oral presentation, and professional standards and ethics
Examinations.

Prerequisites:

CVEG 3300, CVEG 3301, CVEG 3302, CVEG 3303, CVEG 3304

Co-requisites:

None

Required Text(s):

1. Senior Design Manual
2. Other reference technical books, software, agency manuals, Scope of Work
and Guidelines

Recommended
Text(s):

Capstone design Engineering by Frederick Bloetscher and Daniel Meeroff
J.Ross Publishing 2015.

General Course Information Table

Student Learning Outcomes:

Course Goals or Overview:

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.

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.

Course Objectives/Accrediting Body ABET Standards Met: SACS and ABET

To provide the student with a clear and thorough understanding of applications of civil engineering knowledge to
design a system, component, or process to meet desired needs of a project by working on a project which includes
which includes structural, geotechnical, transportation, environmental and water resources areas of civil

engineering.



mailto:mdalam@pvamu.edu

At the end of this course, the student will demonstrate

Civil Engineering Program ABET Criteria
Objectives
1 an ability to apply engineering design to
produce solutions that meet specified
needs with consideration of public 1,2,3,and 4 2

health, safety, and welfare, as well as
global, cultural, social, environmental,
and economic factors

2 an ability to communicate effectively 1,2,3,and 4 3
with a range of audiences

3 an ability to recognize ethical and 1,2,3,and 4 4
professional responsibilities in
engineering situations and make
informed judgments, which must
consider the impact of engineering
solutions in global, economic,
environmental, and societal contexts

4 an ability to function effectively on a 1,2,3,and 4 S
team whose members together provide
leadership, create a collaborative and
inclusive environment, establish goals,
plan tasks, and meet objectives

S an ability to acquire and apply new 1,2,3,and 4 7
knowledge as needed, using
appropriate learning strategies.

Table: Outcome Measures

Course CVEG Objectives ABET Criterion 3
1 2 | 3 4 1 2 3 4 5 6 7
CVEG 4472 X X X X X X X X X

X are the outcomes measured for this course



Civil Engineering Program Outcomes (Student Learning Outcomes)
ABET EAC Criterion 3 {[1] - [7] Student Outcomes (SOs}

an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering,
science, and mathematics

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 factors

an ability to communicate effectively with a range of audiences

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

an ability to function effectively on a team whose members together provide leadership, create a collaborative and
inclusive environment, establish goals, plan tasks, and meet objectives

an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering
judgment to draw conclusions

an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Civil Engineering Program Educational Objectives (PEOs)

Graduates from the Civil Engineering program will:

1.

2.
3.
4

Have careers in civil engineering or related fields that lead to increasing levels of responsibility and leadership
Obtain professional licensure/certifications

Complete graduate studies in civil engineering or related fields

Engage in professional development and service

Mapping of Program Educational Objectives (PEOs) onto Program Outcomes

PEO Objectives CVEG Program Outcomes
Graduates from the Civil
Engineering program will. [1] [2] [3] [4] [5] [6] [7]
PEO 1 have careers in civil engineering or

related fields that lead to increasing
levels of responsibility and X XXX XXX
leadership

PEO 2 obtain professional X | x
licensure/certifications

PEO 3 complete graduate studies in civil
engineering or related fields X[ X|X]|X X 1| X

PEO 4 engage in professional development
and service XX XX XX




Mapping of CVEG Courses onto PEOs and Program Outcomes [Beginning Fall 2019] Updated Fall 2021

Previous New Course Course Title CE Student Outcomes/SOs

Course No. No.

(11 |21 | [38] | [4] |[8] |[6] |[7]
CVEG 1011 | CVEG 1101 | Introduction to Engineering
CVEG 1021 | CVEG 1102 | Introduction to Civil Engineering Lab I
CVEG 2043 | CVEG 2301 | Engineering Mechanics | I
CVEG 2061 | CVEG 2101 | Materials & Dynamics Lab I
CVEG 2063 | CVEG 2332 | Mechanics of Materials | I
CVEG 2073 | CVEG 2304 | Global Development Issues {CORE} I N I R
CVEG 2081 | CVEG 2102 | Surveying & Geospatial Concepts R I
CVEG 3023 | CVEG 3300 | Geotechnical Engineering I
CVEG 3031 | CVEG 3100 | Concrete & Steel Lab N
CVEG 3043 | CVEG 3301 | Environmental Engineering R N
CVEG 3051 | CVEG 3102 | Professional Engineering | N
CVEG 3053 | CVEG 3302 | Transportation Engineering R N
CVEG 3063 | CVEG 3303 | Hydraulics v v
CVEG 3073 | CVEG 3304 | Structural Analysis | I N
CVEG 3083 | CVEG 3305 | Steel Design VIV |R
CVEG 4013 | CVEG 4300 | Reinforced Concrete N
CVEG 4021 | CVEG 4100 | Geotech Engineering Design Lab R N
CVEG 4043 | CVEG 4301 | Environmental Engineering Design V| V] R
CVEG 4053 | CVEG 4302 | Transportation Engineering Design N N
CVEG 4063 | CVEG 4303 | Water Resources Engineering N I
CVEG 4093 | CVEG 4304 | Systems Engineering N N
CVEG 4472 | CVEG 4200 | Sr. Design & Professionalism | NN AN N
CVEG 4482 | CVEG 4201 | Sr. Design & Professionalism II NN AN A

| — means the described outcome is introduced (not measured) but could be monitored.

\ - means that the skills described in the program outcome are covered and measured in the course.

R — means the described outcome is reinforce in the course (not measured) but could be monitored.
Additionally, evidence are to collected to satisfy CE Program Criteria covering basic concepts in
Management (CVEG 3302, 4302, 4200, 4201, 4304), Business (CVEG 4304, 4200, 4201), Public Policy
(CVEG 2304, 4200, 4201), Professional Ethics (CVEG 1102, 2304, 3102), Leadership (CVEG 4200, 4201),
Consideration of Sustainability (CVEG 4301, 4302, 4303), Importance of Professional Licensure (CVEG
3102, 4200, 4201).

Note: Courses with a mixture of students from other Programs are intentionally excluded when possible.
The Assessment Process

Student Learning outcomes are measured using both direct and indirect measurements. Direct measurement is derived from
either designated homework, tests, lab reports project reports or other assignments. Indirect measurement is drawn from end-
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of-semester Student Opinion Surveys (SOS) and any surveys completed by graduating Seniors. The above listed Student
Learning Outcomes (Program Outcomes) are measured and evaluated in specified cycles and an Assessment Report is
prepared annually for the purposes of continuously improving the Program’s learning outcomes.

Major Course Requirements

TOPICS COVERED
Course goals are:

1.

©©e N o »n ~ W

10.
11.
12.

13.
14.

15.

To expose the student to the experience of working in a design team, doing project planning, writing design
specifications, procurement of parts and acquiring skills and competencies in designing engineering
systems and/or processes. Students will acquire effective communication skills by giving presentations to
faculty and invited guests. Guest lecturers will be invited to discuss topics relevant to engineering practice,
ethics, design, and real world experiences. The student is required in conjunction with his or her group to
submit written reports and give oral presentations throughout the semester.

To give the student the Fundamentals of Engineering Design Methodology, and expose them to relevant
topics in the field through discussions, lectures and team projects. Each team of students will work closely
with faculty advisors knowledgeable in the areas of the design.

Students will demonstrate ability to research, identify, formulate, and solve

engineering problems.

Conduct research on the economical, global impact, ethical, and technical aspects of the
engineering design.

Students will use acquired knowledge to optimize engineering solutions and designs

in accordance with technical and contemporary constraints.

Students acquire experience and understanding of diverse engineering systems to produce

a final integrated design.

Demonstrate team work through regular class presentations and a final design

presentation.

Students gain appreciation of the functioning of other engineering disciplines.

Students gain appreciation of mentoring processes by acquiring Information from industrial
and faculty mentors.

Students will consider their own values with case studies discussed in class.

Students will be able to differentiate between ethical and legal issues.

Students will complete a final technical report that includes written description of the

project, technical schematics of the components, system or processes.

All students will give a formal oral summary presentation on their aspect of the project.
Students will understand the importance of engage in learning investigating current
technical required to make progress on their project.

Students will be able to distinguish the benefit of life-long learning.

*Final Report will be graded only once when it is submitted in a final acceptable form.
Grades will be given to individual students, not to project or teams. A student’s grade will be based on his/her
contribution to the project, quality product and performance by demonstrating both oral and written report.

Method of Determining Final Course Grade

Course Grade Requirement Value
1) Class Attendance 5%
2) Project Proposal 10%
3) Team Participation 10%
4) Professionalism and Ethics 10%
5) Weekly Progress Reports 15%
6) Mid-semester Oral Presentation and Report 10%
7) Faculty/Advisor Meeting 10%
8) Final oral Presentation 10%
9) Final Report * 20%
Total: 100%



Grading Criteria and Conversion:
A =90-100

B = 80-89

C=70-79

D =60-69

F = 0-59

Course Procedures and or Additional Instructor Policies

This course will utilize the following instruments to determine student grades and proficiency of the
learning outcomes for the course.

Class Participation - daily attendance and participation in class discussions; attend guest speaker
talks. Outside Class Participation - Field visits, ‘Short call’ late afternoon or evening sessions,
Weeklyteam work, Pre-scheduled weekend team work; Utilization of campus computing
resources.

Initiative - Personal and team initiative to keep track of project needs, develop relationship with
teammembers and leaders, start and complete project tasks on schedule and meet deadlines.
Leadership - Execute leadership roles as need be to complete task, maintain regular
correspondencewith team members and troubleshoot scenarios with Instructor’s help. Keep track
of Deadlines.

Professionalism and Ethics - The Sr. Design Course is a mock run of what the graduates will
expect in the industry. Professionalism and ethics in getting work done on time through
communication and teamwork is vital for ultimate success in CVEG 4200 and to secure a place
and good performance inCVEG 4201.

Teamwork - Develop and maintain solid teamwork mindset; show enthusiasm and be

positive tochanges and deadlines.

Communication - Be alert to the needs of the group. Communicate individual needs to the team
leader and/or team manager, as appropriate under the protocols discussed in class by the
Instructor.

Quality Control — Practice clear documentation of computer and hand calculations, generate
clean,crisp, to-the-point reports, presentation slides, assignments, workstation/AutoCAD
drawings, and project model.

Data Compatibility - All teams will use the same version Microsoft software and
workstation/AutoCADfor data compatibility.

Design - Design work done in accordance to County and TxDOT and applicable standards, codes
andguidelines are expected. All design work must be supported by sample hand calculations,
Excel spreadsheets with governing equations and assumptions mentioned.

Faculty/IAC Presentations - Three weeks prior to formal presentations the project team will divide
work up to prepare Powerpoint slides; Eventually, the slides must be fluid and look as if one
person prepared it; Informal and formal presentation practice session will be scheduled and
strictly maintained by each team member. For the formal practice session, the department will
work with theteam to reserve a suitable auditorium.

Assignments - Homework assignments supporting ABET Outcome requirements will be
announced and requirements and deadlines must be met for full credit and to avoid delay in other
more importanttasks. Mid Term Exam - Midterm exam will consist of a presentation to the
Instructor by each team (and each team member), and a written report which will differ for
individuals per the respective area of concentration.

Final Project Report - Final project report will conform to Sr. Design Manual, Scope of Work
andDeliverables Guidelines (part of the Scope).




Week 1: Topic(s)
Chapter(s):
Assignment(s):
Week 2: Topic
Chapter(s):
Assignment(s):
Week 3: Topic(s)
Chapter(s):
Assignment(s):
Week 4: Topic(s)
Chapter(s):
Assignment(s):
Week 5: Topic(s)
Chapter(s):
Assignment(s):
Week 6: Topic(s)

Chapter(s):
Assignment(s):
Week 7: Topic(s)
Chapter(s):
Assignment(s):
Week 8: Topic(s)
Chapter(s):
Assignment(s):
Week 9: Topic(s)
Chapter(s):
Assignment(s):
Week 10: Topic(s)
Chapter(s):
Assignment(s):
Week 11: Topic(s)
Chapter(s):
Assignment(s):
Week 12: Topic(s)
Chapter(s):
Assignment(s):
Week 13: Topic(s)
Chapter(s):
Assignment(s):
Week 14: Topic(s)
Chapter(s):
Assignment(s):
Week 15: Topic
Chapter(s):
Assignment(s):
Week 16: Topic(s)
Assignment(s):

16 WEEK CALENDAR
Introduction to Capstone Project, Project Assignment Team Formation
Project Description, Design manual and Handouts
None
Scope of work Preparation
Project Description, Design manual and Handouts
Assignment # 1
Scope of work Presentation to IAC
Design manual and Handouts
Presentation# 1
Proposal with revised schedule
Design manual and Handouts
Assignment # 2
Project Management and organization, Presentation of Project Scope and Task
Design manual and Handouts
None
Design Integration and Concurrent Engineering, Preparation and Rehearsal for Mid-
Term Oral Presentation
Design manual and Handouts
None
Report and Midterm Presentation
Design manual and Handouts
Presentation# 2 (Mid Term Report # 1)
Continuing Design, Design Update and Review
Design manual and Handouts
None
Continuing Design, Design Update and Review
Design manual and Handouts
Assignment # 3
Continuing Design, Design Update and Review
Design manual and Handouts
Assignment # 4
Ethics Review and Test,
Design manual and Handouts
Assignment # 5
Oral Presentation and Report Writing Seminar
Design manual and Handouts
None
Fall Semester Project Report and Drawings Draft
Design manual and Handouts
Presentation# 3 (Semester Report # 2)
Report and Drawings Revision and Updating
Design manual and Handouts
None, Thanksgiving Holiday (November 25-27, 2021)
Oral Presentation to Industry Advisory Council
Design manual and Handouts
Presentation# 4
Final Report and Drawings Submission, Last Class Day.
Comprehensive Final Exam Period — December 2-8, 2021



Taskstream

Taskstream is a tool that Prairie View A&M University uses for assessment purposes. At least one of your
assignments is REQUIRED to be submitted as an "artifact,” an item of coursework that serves as evidence that
course objectives are met. More information will be provided during the semester, but for general information, you
can visit Taskstream via the link in canvas (ecourse).

Course Procedures and or Additional Instructor Policies

1. Class attendance is a requirement for the course.

2. Student absent or late for four or more classes may receive a failing grade.

3. Homework, projects, or reports must be turned in at the beginning of class on the due date.

4. Quiz may be given on any day without prior announcement.

5. No make-up quiz, test or examination will be given. If you miss a test/examination, you will receive zero
credit for that test. If you have an excused absence, notify the instructor ahead of time.

6. Cell phones must not be used during class period, tests and exams.

HOMEWORK:

All assignments must be submitted to complete the course.
The following areas will be graded:

1. Completeness: Did you work all parts of the assignments?

2. Accuracy: Did you get the "correct”" answer and indicate the units?

3. Format and Neatness: Is your presentation of the solution easy to follow, legible and in a professional
manner?



POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS)

Cheating is unprofessional, unethical and is antithetical to our core value of "Excellence in CivilEngineering
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil &
Environmental Engineering (CEE) Department has adopted the following rules to eradicate cheating.

e |f a student cheats on a test/assignment, the student shall receive an automatic zero forthe
test/assignment.

e A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her
leadership position in any of the department’s professional organizations.

If a student cheats multiple times in a course, the student will receive a grade of “F” for thecourse.
e The calculators allowed for use in exams is restricted to the latest FE-approvedcalculators. For
the latest NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/

[This NCEES policy protects the integrity of NCEES exams and has been adopted to dolikewise for
department’s exams.]

EXAM GUIDELINES (Faculty should consider adopting these for all exams)

1) All cellphones/smartwatches MUST be placed in a book bags during exams and turned off. Book bags
MUST be placed in front of the classroom and away from students. Students without a book bag must
place cellphone/smartwatch (turned off) on Instructor'sdesk — no exceptions

2) Any student possessing a cellphone/smartwatch or any other unauthorized device WILLreceive an
automatic zero for the test/assignment. This is cheating.

3) Calculator covers are DISALLOWED during tests and must be placed in students' bookbags during
exams.

4) There shall be NO SHARING of resources during the exam

5) Restroom Visit: if you need to use the restroom, do so before opening the exam. Oncethe exam begins,
you must submit your work to the instructor if you leave the classroomto visit the restroom (your exam
terminates).

Student Support and Success

John B. Coleman Library

The John B. Coleman Library’s mission is to enhance the scholarly pursuit of knowledge, to foster intellectual curiosity, and
to promote life-long learning and research through our innovative services, resources, and cultural programs, which
support the Prairie View A&M University’s global mission of teaching, service, and research. It maintains library collections
and access both on campus, online, and through local agreements to further the educational goals of students and faculty.
Website: https://www.pvamu.edu/library/; Phone: 936-261-1500

Academic Advising Services

Academic Advising Services offers students a variety of services that contributes to student success and leads towards
graduation. We assist students with understanding university policies and procedures that affect academic progress. We
support the early alert program to help students get connected to success early in the semester. We help refer students to
the appropriate academic support services when they are unsure of the best resource for their needs. Faculty advisors
support some students in their respective colleges. Your faculty advisor can be identified in PantherTracks. Advisors with
Academic Advising Services are available to all students. We are located across campus. Find your advisor's location by
academic major at www.pvamu.edu/advising. Phone: 936-261-5911

The University Tutoring Center

The University Tutoring Center (UTC) offers free tutoring and academic support to all registered PVAMU students. The
mission of the UTC is to help provide a solid academic foundation that enables students to become confident, capable,
independent learners. Competent and caring staff and peer tutors guide students in identifying, acquiring, and enhancing
the knowledge, skills, and attitudes needed to reach their desired goals. Tutoring and academic support are offered face-
to-face in the UTC, in virtual face-to-face sessions (https://www.pvamu.edu/student-success/sass/university-tutoring-
center/), and through online sessions (https://www.pvamu.edu/pvplace/). Other support services available for students
include Supplemental Instruction, Study Break, Academic Success Workshops, and Algebra Study Jam. Location: J. B.
Coleman Library, Rm. 307; Phone: 936-261-1561; Email: pvtutoring@pvamu.edu; Website:
https://www.pvamu.edu/student-success/sass/university-tutoring-center/
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Writing Center

The Writing Center provides well-trained peer tutors to assist students with writing assignments at any stage of the writing
process. Tutors help students with various writing tasks from understanding assignments, brainstorming, drafting, revising,
editing, researching, and integrating sources. Students have free access to Grammarly online writing assistance.
Grammarly is an automated proofreading and plagiarism detection tool. Students must register for Grammarly by using
their student email address. In addition, students have access to face-to-face and virtual tutoring services either
asynchronously via email or synchronously via Zoom. Location: J. B. Coleman Library, Rm. 209; Phone: 936-261-3724;
Website: https://www.pvamu.edu/student-success/writing-center/; Grammarly Registration:
https://www.grammarly.com/enterprise/signup

Academic Early Alert

Academic Early Alert is a proactive system of communication and collaboration between faculty, academic advisors, and
PVAMU students that is designed to support student success by promptly identifying issues and allowing for
intervention. Academic Early Alerts help students by providing a central location to schedule advising appointments, view
advisor contact information, and request assistance. Students who recognize that they have a problem that is negatively
affecting their academic performance or ability to continue school may self-refer an Academic Early Alert. To do so,
students will log in to PV Place and click on Academic Early Alert on the left sidebar. Phone: 936-261-5902; Website:
https://www.pvamu.edu/student-success/early-alert/

Student Counseling Services

The Student Counseling Services unit offers a range of services and programs to assist students in maximizing their
potential for success: short-term individual, couples, and group counseling, as well as crisis intervention, outreach,
consultation, and referral services. The staff is licensed by the State of Texas and assists students who are dealing with
academic skills concerns, situational crises, adjustment problems, and emotional difficulties. Information shared with the
staff is treated confidentially and in accordance with Texas State Law. Location: Hobart Taylor, 2" floor; Phone: 936-261-
3564; Website: https://www.pvamu.edu/healthservices/student-counseling-services/

Office of Testing Services

Testing Services serves to create opportunities by offering a suite of exams that aid in the students' academic and
professional success. Currently, we administer entrance (HESI A2), college readiness (TS| assessment), Prior Learning
(CLEP, DSST), and proctored exams. Location: Wilhelmina Delco, 3™ Floor, Rm. 305; Phone: 936-261-3627; Email:
aetesting@pvamu.edu; Website: www.pvamu.edu/testing

Office of Diagnostic Testing and Disability Services

The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides comprehensive civil rights
protection for persons with disabilities. Among other things, this legislation requires that all students with disabilities be
guaranteed a learning environment that provides for reasonable accommodation of their disabilities. If you believe you
have a disability requiring an accommodation, contact the Office of Disability Services. As a federally-mandated
educational support unit, the Office of Disability Services serves as the repository for confidential disability files for faculty,
staff, and students. For persons with a disability, the Office develops individualized ADA letters of request for
accommodations. Other services include learning style inventories, awareness workshops, accessibility pathways,
webinars, computer laboratory with adapted hard and software, adapted furniture, proctoring non-standardized test
administrations, ASL interpreters, ALDs, digital recorders, Livescribe, and a comprehensive referral network across
campus and the broader community. Location: Hobart Taylor, Rm. 1D128; Phone: 936-261-3583; Website:
https://www.pvamu.edu/disabilityservices/

Center for Instructional Innovation and Technology Services (CIITS)

Distance Learning, also referred to as Distance Education, is the employment of alternative instructional delivery methods
to extend programs and services to persons unable to attend college in the traditional manner. The Center for Instructional
Innovation and Technology Services (CIITS) supports student learning through online, hybrid, web-assist, and 2-way video
course delivery. For more details and contact information, visit:
https://www.pvamu.edu/dlearning/distance-learning-2-2/students-2/; Phone: 936-261-3283

Veteran Affairs
Veterans Services works with student veterans, current military and military dependents to support their transition to the
college environment and continued persistence to graduation. The Office coordinates and certifies benefits for both the G.1.
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Bill and the Texas Hazlewood Act. Location: Evans Hal, Rm. 102; Phone: 936-261-3563; Website:
https://www.pvamu.edu/sa/departments/veteranaffairs/

Office for Student Engagement

The Office for Student Engagement delivers comprehensive programs and services designed to meet the co-curricular
needs of students. The Office implements inclusive and accessible programs and services that enhance student
development through exposure to and participation in diverse and relevant social, cultural, intellectual, recreational,
community service, leadership development, and campus governance. Location: Memorial Student Center, Rm. 221;
Phone: 936-261-1340; Website: https://www.pvamu.edu/studentengagement/

Career Services

Career Services supports students through professional development, career readiness, and placement and employment
assistance. The Office provides one-on-one career coaching, interview preparation, resume and letter writing, and career
exploration workshops and seminars. Services are provided for students at the Northwest Houston Center and College of
Nursing in the Medical Center twice a month or on a requested basis. Distance Learning students are encouraged to visit
the Career Services website for information regarding services provided. Location: Anderson Hall, 2" floor; Phone: 936-
261-3570; Website: https://www.pvamu.edu/careerservices/

University Rules and Procedures

Academic Misconduct

Academic dishonesty is defined as any form of cheating or dishonesty that has the effect or intent of interfering with any
academic exercise or fair evaluation of a student's performance. The college faculty can provide additional information,
particularly related to a specific course, laboratory, or assignment.

You are expected to practice academic honesty in every aspect of this course and all other courses. Make sure you are
familiar with the University Administrative Guidelines on Academic Integrity, which can be found on the Academic Integrity
webpage. Students who engage in academic misconduct are subject to university disciplinary procedures. As listed in the
University Administrative Guidelines on Academic Integrity, the University Online Catalog, and the Student Code of
Conduct, the following are examples of prohibited conduct. This list is not designed to be all-inclusive or exhaustive. In
addition to academic sanctions, any student found to have committed academic misconduct that is also a violation of
criminal law may also be subject to disciplinary review and action by the Office of Student Conduct (as outlined in the
Student Code of Conduct).

Forms of Academic Dishonesty:

1. Cheating: Deception in which a student misrepresents that he/she has mastered information on an academic
exercise that he/she has not learned, giving or receiving aid unauthorized by the instructor on assignments or
examinations. Examples: unauthorized use of notes for a test; using a "cheat sheet" on a quiz or exam; any
alteration made on a graded test or exam which is then resubmitted to the teacher;

2. Plagiarism: Careless or deliberate use of the work or the ideas of another; representation of another's work, words,
ideas, or data as your own without permission or appropriate acknowledgment. Examples: copying another's paper
or answers, failure to identify information or essays from the internet and submitting or representing it as your own;
submitting an assignment which has been partially or wholly done by another and claiming it as yours; not properly
acknowledging a source which has been summarized or paraphrased in your work; failure to acknowledge the use
of another's words with quotation marks;

3. Collusion: When more than one student or person contributes to a piece of work that is submitted as the work of
an individual;

4. Conspiracy: Agreeing with one or more persons to commit an act of academic/scholastic dishonesty; and

5. Multiple Submission: Submission of work from one course to satisfy a requirement in another course without
explicit permission. Example: using a paper prepared and graded for credit in one course to fulfill a requirement
and receive credit in a different course.

11


https://www.pvamu.edu/sa/departments/veteranaffairs/
https://www.pvamu.edu/studentengagement/
https://www.pvamu.edu/careerservices/
https://www.pvamu.edu/academicaffairs/academic-integrity/
https://www.pvamu.edu/academicaffairs/academic-integrity/

Nonacademic Misconduct

The university respects the rights of instructors to teach and students to learn. Maintenance of these rights requires
campus conditions that do not impede their exercise. Campus behavior that interferes with either (1) the instructor's ability
to conduct the class, (2) the inability of other students to profit from the instructional program, or (3) campus behavior that
interferes with the rights of others will not be tolerated. An individual engaging in such disruptive behavior may be subject
to disciplinary action. The Office of Student Conduct will adjudicate such incidents under nonacademic procedures.

Sexual Misconduct

Sexual harassment of students and employees at Prairie View A&M University is unacceptable and will not be tolerated.
Any member of the university community violating the university's sexual harassment policy will be subject to disciplinary
action. In accordance with the Texas A&M University System guidelines, your instructor is obligated to report to the Office
of Title IX Compliance (titleixteam@pvamu.edu) any instance of sexual misconduct involving a student, which includes
sexual assault, stalking, dating violence, domestic violence, and sexual harassment, about which the instructor becomes
aware during this course through writing, discussion, or personal disclosure. The faculty and staff of PVAMU actively strive
to provide a learning, working, and living environment that promotes respect that is free from sexual misconduct,
discrimination, and all forms of violence. If students, faculty, or staff would like assistance or have questions, they may
contact the Title IX Coordinator at 936-261-2144 or titleixteam@pvamu.edu. More information can be found at
www.pvamu.edultitleix, including confidential resources available on campus.

Pregnancy, Pregnancy-related, and Parenting Accommodations

Title IX of the Education Amendments of 1972 prohibits sex discrimination, which includes discrimination based on
pregnancy, marital status, or parental status. Students seeking accommodations related to pregnancy, pregnancy-related
conditions, or parenting (reasonably immediate postpartum period) are encouraged to contact Student Disability Services
or the Dean of Students' Office for additional information and to request accommodations.

Non-Discrimination Statement

Prairie View A&M University does not discriminate on the basis of race, color, sex, religion, national origin, age, disability,
genetic information, veteran status, sexual orientation, or gender identity in its programs and activities. The University is
committed to supporting students and complying with The Texas A&M University System non-discrimination policy. It
seeks to establish an environment that is free of bias, discrimination, and harassment. If you experience an incident of
discrimination or harassment, we encourage you to report it. If you would like to speak with someone who may be able to
afford you privacy or confidentiality, there are individuals who can meet with you. The Director of Equal Opportunity &
Diversity has been designated to handle inquiries regarding the non-discrimination policies and can be reached at
Harrington Science Building, Suite 109 or by phone at 936-261-1744 or 1792.

Class Attendance Policy (See the University Online Catalog for Full Attendance Policy)

Prairie View A&M University requires regular class attendance. Attending all classes supports the full academic
development of each learner, whether classes are taught with the instructor physically present or via distance learning
technologies such as interactive video and/or the internet. Excessive absenteeism, whether excused or unexcused, may
result in a student's course grade being reduced or in the assignment of a grade of "F." Absences are accumulated
beginning with the first day of class during regular semesters and summer terms. Each faculty member will include the
University's attendance policy in each course syllabus.

Student Academic Appeals Process

Authority and responsibility for assigning grades to students rest with the faculty. However, in those instances where
students believe that miscommunication, errors, or unfairness of any kind may have adversely affected the instructor's
assessment of their academic performance, the student has a right to appeal by the procedure listed in the University
Online Catalog and by doing so within thirty days of receiving the grade or experiencing any other problematic academic
event that prompted the complaint.

Technical Considerations

Minimum Recommended Hardware and Software:
¢ Intel PC or Laptop with Windows 10 or later version; Mac with OS High Sierra*
e Smartphone or iPad/Tablet with Wi-Fi*
e High-speed Internet access
e 8 GB Memory
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Hard drive with 320 GB storage space

15" monitor, 800x600, color or 16 bit

Sound card w/speakers

Microphone and recording software

Keyboard & mouse

Most current version of Google Chrome, Safari, or Firefox

Note: Be sure to enable Java & pop-ups in the Web browser preferences
* Smartphones, Google Chrome books, and Android tablets may not be supported. iPads are the only tablets supported.

Participants should have a basic proficiency of the following computer skills:
e Sending and receiving email

A working knowledge of the Internet

Microsoft Word (or a program convertible to Word)

Acrobat PDF Reader

Windows or Mac OS

Video conferencing software

Netiquette (online etiquette)

Students are expected to participate in all discussions and virtual classroom chats as directed. Students are to be
respectful and courteous to others on discussion boards. Foul or abusive language will not be tolerated. Do not use ALL
CAPS for communicating to others AS IT CAN BE INTERPRETED AS YELLING. Avoid slang terms such as "wassup?"
and texting abbreviations such as "u" instead of "you." Limit and possibly avoid the use of emoticons. Be cautious when
using humor or sarcasm as tone is sometimes lost in an email or discussion post, and the message might be taken

seriously or sound offensive.

Video Conferencing Etiquette

When using Zoom, WebEXx, or other video conferencing tools, confirm the visible area is tidy, clear of background clutter,
inappropriate or offensive posters, and other distractions. Ensure you dress appropriately and avoid using high traffic or
noisy areas. Stay muted when you are not speaking and avoid eating/drinking during the session. Before the class session
begins, test audio, video, and lighting to alleviate technology issues.

Technical Support

Students should go to https://mypassword.pvamu.edu/ if they have password issues. The page will provide instructions for
resetting passwords and contact information if login issues persist. For other technical questions regarding eCourses, call
the Center for Instructional Innovation and Technology Services at 936-261-3283 or email ciits@pvamu.edu.

Communication Expectations and Standards
Emails or discussion postings will receive a response from the instructor, usually in less than 48 hours. Urgent emails
should be marked as such. Check regularly for responses.

Discussion Requirement

Online courses often require minimal to no face-to-face meetings. However, conversations about the readings, lectures,
materials, and other aspects of the course can occur in a seminar fashion. The use of the discussion board will accomplish
this. The instructor will determine the exact use of discussion boards.

It is strongly suggested that students type their discussion postings in a word processing application such as Word and
save it to their PC or a removable drive before posting to the discussion board. This is important for two reasons: 1) If for
some reason your discussion responses are lost in your online course, you will have another copy; 2) Grammatical errors
can be greatly minimized by the use of the spell-and-grammar check functions in word processing applications. Once the
post(s) have been typed and corrected in the word processing application, copy and paste to the discussion board.

COVID-19 Campus Safety Measures
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To promote public safety and protect students, faculty, and staff during the coronavirus pandemic, PVAMU has adopted
policies and practices to limit virus transmission.

Self-monitoring - Students should follow CDC recommendations for self-monitoring. Students who have a fever or
exhibit symptoms of COVID-19 should participate in class remotely and should not participate in face-to-face
instruction.

Face Coverings - Face coverings (cloth face covering, surgical mask, etc.) are recommended in classrooms,
teaching laboratories, common spaces such as lobbies and hallways, public study spaces, libraries, academic
resource, and support offices, and outdoor spaces where 6 feet of physical distancing is challenging to maintain
reliably.

Physical Distancing - Physical distancing should be maintained between students, instructors, and others in
course and course-related activities where possible.

Personal lliness and Quarantine - Students required to quarantine are to participate in courses and course-
related activities remotely and must not attend face-to-face course activities. Students should notify their
instructors of the quarantine requirement. Students under quarantine are expected to participate in courses and
complete graded work unless they have symptoms that are too severe to participate in course activities. Students
experiencing personal injury or iliness that is too severe for the student to attend class qualify for an excused
absence. To receive an excused absence, students must provide appropriate documentation to the Office for
Student Conduct, studentconduct@pvamu.edu.
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End of Semester
Course Assessment Report

This 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 and the two previous times course was assessed.

The acceptable class average for the class in each outcome area as set by your
Department. You cannot use any number of your choice

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

2. Implementation Summary

e Brief summary of plans implemented during the semester based on last
assessment report

3. Perceived Problems
e 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
e 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 over last three assessment periods

e Instructors summary of overall performance trend for each outcome measured
over the last three periods.




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT

CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM I

Report Prepared by: Dr. Md Jobair Bin Alam

FALL 2021 SEMESTER

Report Date: December 17, 2021
Outcome 2 Outcome 3
Number of An ability to apply engineering design to produce
Semester Analysis Type Students solutions that meet specified needs with | A, ability to communicate effectively with a range
consideration of public health, safety, and welfare, of audiences
as well as global, cultural, social, environmental,
and economic factor (Oral Communication)
Expected Expected % Expected Expected % Students
Class Percent of Class Students Class Percent of Class meeting
Average/ students at or | Average | meeting Average/ students at | Average Expected
above average Expected or above Average
Average 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%
Items implemented from previous 1) Project included design of a Business Center for | 1) Students were able to organize well for the proposal
Implementation report or after meeting previous AMAZON, and IT Hub and Distribution Center in three | presentation to Industry Advisory Council Members and Civil
Summary ::>instruct0r different counties (Waller, Washington, and Colorado) in | Engineering Faculties. Also and Final Presentations were

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 warchouse
(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.

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 addresE 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

:l/r\gemesters

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 1

Report Prepared by: Dr. Md Jobair Bin Alam

FALL 2021 SEMESTER

Report Date: December 17, 2021
Number of Outcome 4 Outcome 5
Semester Analysis Type Students An ability to recognize ethical and professional | An ability to (1) function effectively on a team whose
responsibilities in engineering situations and make members together provide leadership, create a
informed judgments, which must consider the collaborative and inclusive environment, (2)
impact of engineering solutions in global, economic, establish goals, plan tasks, and meet objectives.
environmental, and societal contexts.
Expected Expected % Expected Expected % Students
Class Percent of Class Students Class Percent of Class meeting
Average/ students at or | Average | meeting Average/ students at | Average Expected
above average Expected or above Average
Average 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%
Items implemented from previous Students were given reading materials to learn ethical | Instructor required the students to list their area of
Implementation report or after meeting previous responsibility. Examples were given to understand the | interest and the information on the level of
Summary ::>instructor different situations to know how to take correct | performances in earlier courses were reviewed.

decisions.
Tests were given to make the students to think thru the
new situations to meet their ethical responsibility.

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

D —

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

= semestens

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

Outcome 7
Number of Students An ability to acquire and apply new knowledge as needed, using appropriate
Semester Analysis Type learning strategies
Expected Expected Percent of % Students meeting
Class students at or above Class Expected Average
Average/ average 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%
Items implemented from previous report or Instructor required the students to read additional reference materials relating to
Implementation after meeting previous instructor the project.
Summary ::> 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

D ——

Overall students’ performance is very good in this area.

Were Expectations Met?

> >

YES




Grade Sheet Showing
Student and Class Performance in Outcomes

The computed semester average in each outcome as stated in the
Assessment report are highlighted in boldface.




Fall 2020 CVEG 4472

Final Grade

ABET Criterion 5 4 3 3 2&7
Final
Student Att. | Prop | Team | Ethics | Progress | Mid Rep. Mtg Pres Rept. Tot
Maximum Score
/10 5 10 10 10 15 10 10 10 20 100
1 5 7 9.5 9 12 8.8 9 8.5 17.6 86.4
2 4.5 7 9.5 8 12 9 9 8.5 17.6 85.1
3 4.5 7 8.5 0 12 9.2 9 7 17.6 74.8
4 5 7 9.5 9 13 8.8 9 10 17.6 89.1
5 5 7 9.5 7.5 12 9.2 9 9 13 83.2
6 5 7 9.5 8 12 9.2 9 9 15 83.7
7 5 7 9.5 8 12 9.2 9 9 15 83.7
8 5 7 9.5 7.5 12 9 9 8.5 15 82.5
9 4.5 7 9.5 8.5 12 8.8 9 9 15 83.3
10 4.5 7 9.5 9 12 9 9 8.5 16 84.5
11 5 7 9.5 8 12 8.8 9 9.5 16 84.8
12 4.25 7 9.5 7 12 9.2 9 8 16 81.95
13 4.75 7 9.5 8 12 9 9 8.5 16 83.75
Average 5 7 9 7 12 9 9 8 16 82
Meeting Reqd. Avg 100% 85% 100% 84%




OUTCOME SPECIFIC ASSIGNMENTS

USED TO ASSESS OUTCOMES




ASSIGNMENTS FOR 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




DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
CVEG 4200 Senior Design and Professionalism I
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
FALL 2021
Instructor: Dr. Md Jobair Bin Alam

Title of Assignment

Final Project Design Report and Drawings

Outcome Measured Using this Assignment

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

Check the engineering design characteristics related to this assignment

x | Involves identifying the specific needs to be met by defining/understanding the problem and
developing plans for the project to satisfy the need

X Involves conducting a review of the literature and performing preliminary design by generating
alternative ideas/solutions and applying creativity

Involves performing detailed engineering design leading to specification and fabrication/selection
of components for system being designed.

Involves consideration of one or more of the following (Please check those involved in this
assignment.)

X Public health

Safety and welfare

Global factors

Cultural factors

Social factors

Environmental factors

X Economic factors

Involves fabrication and testing of model or prototype

Brief justification of the suitability of assignment for the outcome

A project is assigned to develop and design a Business Center for AMAZON, and IT Hub and Distribution
Center in three different counties (Waller, Washington, and Colorado) in Texas. Final Report of Fall 2021
Semester covering civil engineering areas such as structural, geotechnical, transportation, environmental and
water resources was evaluated.




ASSIGNMENT STATEMENT/QUESTIONS:

A project is assigned to develop and design a Project with residential subdivision on the site
located in Waller County. Final Report of Fall 2019 Semester covering civil engineering
areas such as structural, geotechnical, transportation, environmental and water resources will
be assessed.

GRADING SCHEME FOR ASSIGNMENT:

General outline and Report Content
Front page
Course Name
Group Name and Student Name
Title

CONTENTS

1) Abstract (3 Pts)
2) Table of Contents (1 Pt)
3) Introduction (5 points)
4) Objectives (3 Points)
5) Method and approach to design (2 Pts)
6) Materials and properties (2 Pts)
7) Step by step description of design calculations (25 pts)
8) Alternative solutions (5 pts)
9) Summary- Conclusion and Recommendations (10 Pts)
10) Results and Sketches (10 Pts)
Use of tables, Figures, bar Charts, pictures, photos, etc.
11) Reference and Literature Citations (2 Pts)
12) Appendices (If Applicable ) (2 Pts)
13) General Report Layout (3 pts)
14) Format consistency, Page numbering (3 Pts)
15) Written Communication Skills -Use of English language& Grammar ( 10 Pts)
16) Appropriate Captioning of Tables, Figures and Equations (3 Pts)
17) Sequential numbering of Tables, Figures and Equations (3 Pts)
18) Practical interpretation of results and findings in relation to Engineering
Material Concept, and Industry Applications (8 Pts)
TOTAL =100 Pts



Insert here Student sample for Crit. 2



Prairie View A&M University
Roy G. Perry College of Engineering
Civil & Environmental Engineering Department

CVEG 4200: Senior Design
Section: P01

Course Number: 17739

Title: Final Semester Report

Submitted By: Abram Auguste, Armando Gomez, Alex Martinez, Nathaniel Smith —
G.A.M.S. Engineering
Submitted To: Dr. Alam, Md Jobair Bin Ph.D., P.E.
Due Date: December 01, 2021, 1:00 P.M.
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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



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 ' 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 ali
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

«



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 thafi the Kennedy equation
velocity in order for the design to be sufficient. If the Kennedy equati;n 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



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



Environmental: There are currently no recommendations at this time
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Geotechnical Survey

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 Engincering 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.

N

1.1 Existing Site Conditions

The project site encompasses an approximately 400 square foot long arca 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. i

i
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Design Location (Theory)

Figure 1: 400 Acre ncar Brenham (Washington County)

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 Yeguﬁ Creek,
"

/

L
-
|



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, Qakville, 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
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 cach 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
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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.

Baring 1 Assume Gravel0
SPT-Vakes | Depth (Feet) 19 P Plastic Index, P1 | Sieve No. 200 | Water Content, % |  Plastidty Chart Coarse Fraction, % Classification N
3,34 25 43 16 27 71 4 (4} 5% Sandy Lean Clay 7
385 75 47 19 28 81 12 a 19% Sandy Lean Clay 10
487 9 - - - 20 6 . B0% Sand 15
3.7.8 15 51 24 27 2] 13 CH 3% Sandy Fat Clay 15 l/
810,10 20 e = 5 i6 8 8 845 Sand 0
9,12,13 30 B2 30 32 - 4] 15 €H 0% Sandy Fat Clay 25
111821 40 62 27 a5 75 13 H 1% Sandy Fat Clay 31
132231 S0 (=) 8 41 83 17 CH 17% Sandy Fat Clay 53 -
17.26.34 &0 71 33 38 72 18 {H 28% Sandy Fat Clay 60 ‘f/
18.39.50 63 59 34 35 79 19 MH 21% Sandy Elastic Sift B9
v’ %
Borirg 2
SPT-Vahugs | Depth (Feet) TR PL Plastic Index, Pi | Sleve No. 200 | Water Content, % | Plasticity Chart Coarse Fraction, % Classification M
a44 25 48 0 8 54 13 o 45 Sandy Lean Clay 8
5.5.5 5 51 32 19 € 14 MH 31 Sandy Elastic 5K 10 L/
€88 10 - - - g ] 5 Sand 16
889 125 46 19 37 74 18 L 6 Sardy Lean Clay 17
810,10 17 o g g 10 = Sand 0
10,12,:2 20 32 16 16 54 13 a 4% Sandy Lean Clay 24
- 25 60 31 29 BL 21 MH 19 Sandy Elastic Silt
10,1212 30 72 3 41 82 20 €H 18 Sandy Fat Clay 24 I
13,2528 <0 63 34 34 62 4 MH 38 Sandy Elast ic 5it 54 :
162022 50 80 29 41 & 18 MH 31 Sandy Elastic 5ift 44
143338 60 68 34 34 84 20 MH 15 Sandy Elastic 5ift 72
13 48,50, 68 = o 98

Table 2: 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.
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SOIL CLASSIFICATION



TABLE 2.7 AASHTO Soll Classification System

Granular materials
General ciassification {35% or less of total sample passing No, 200 sleve)
A-1 A-2
Group classification A-t-a A-l-b A-3 A-2-4 A.2.5 A-2-6 A-2-7

Sieve analysis (% passing)

No. 10 sieve 50 max

Ko 40 sieve 0 max 50 maox §1 mun

No. 200 sieve 15 max 25 max 10 max Bmax Smax 35max IS max
For fraction passing
Mo. 40 sieve

Liquid himit (LL} d0max 4lmin  40max 4] min

Plasticity index (PI) 6 max Nooplastic l0max  10max llmin 1l min
Ulsual type of material Stone fragmenis, Fine sand Silty or clayey gravel and sand

gravel, and sand

Subgrade ratng Excellent ta good
Silt-clay materials
General elassification {More than 35% of total sample passing No. 200 sleve)
Groap classlficatlon A-4 A-S A-6 A7
A-7-5°
A-7-6°
Sieve analysis (% passing)
No. 10 sieve
No. 40 sieve
No. 200 sieve 36 min 36 min 36 min 36 min
For fraction pazsing
No. 40 sieve
Liguid limit (LL) 40 max 41 min 40 max 41 min
Plasticity index {PI) 10 max 10 max Il min tl mun

Usual types of material
Subgrade rating

Mostly silty soil

Mostly clayey soil
Fair to poar

*If PI = LL - 30, the classification is A-7-5.
*If PF > LL — 30. the classification 15 A.7.6.

Table 3: AASHTO Soil Classification

Applying Group index, GI= (F-35) x [0.2+0.005 x (LL-40)}+0.01 x(F-15) x (PI-10) , F IS % OF

PASSING #200



3.1 ULTIMATE BEARING CAPACITY SCHEMATIC
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Figure 3. Footing Diagram

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 warchouse, 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 faci]ith.’ o :
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APPENDIX I

Boring Locations




APPENDIX I
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:

z segments equal to or longer than 4.0 inches %100
Core Run Length

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).

Neo = Measured blow counts corrected to an equivalent (60 percent} energy ratio (ER) by the
following equation: N, = N, *(ER/60)

S8 = Split spoon sample



28 = 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 28 sampling are not correlated
with N, values.

3S = Same as 28, but using a 3.0 inch O.D. split spoon sampler.
TR S Top of rock k
USCS = Unified Soil Classification System per ASTM D2487

W = Initial water level measured during drilling

¥ = Water level measured at completion of drilling

Classification Test I
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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Determining Bearing Capacity Factors

Step 1:

Testl:01=03+A0d HAod =0 —o0,

Test 2: crl=c3+Acd © Ao, =0 —o0,

Step 2:

25 kPa — 10kPa

45 kPa — 30kPa

15 kPa

15 kPa__




T =c + o tan(p) = 7.5kPa + 25kPa X tan(0) = 7.5kPa + 0 = 7.5 kPa

Thus,

Q. = Bearing Capacity(BC) = 1.3 X ¢ X N_+ q X Nq +0.4XyXBX NY

= 1.3 X 7.5kPa x 514+ g %X 1+ 0.4 X y X B X 0(Table
4.2 in Appendix)

= 1.3 X 7.5kPax514 + g Xx1

Where, g = v fo

The “specific gravity” of soils and soil solids refers to the mass of solids in
the soil compared to the mass of water at the same volume. The specific
gravity of soil is actually an average of the specific gravity of all included
soil particles. In general, the specific gravity tends to fall between 2.65 and
2.80, with coarser soils generally having lower specific gravities than finer

soils. £ (“‘)I"k\\_ éﬁ?{ ]/y\ K QJ C,o)'ﬂéj{f} )\(’ MJ
A soil’s specific gravity largely depends on the density of the minerals

making up the individual soil particles. However, as a general guide, some

typical values for specific soil types are as follows:

.« The specific gravity of the solid-substance of most inorganic soils varies
\ between 2.60 and 2.80._ -

» Tropical iron-rich laterite, as well as some lateritic soils, usually have a
\ specific gravity of between 2.75 and 3.0 but could be higher.

|
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« Sand particles composed of quartz have a specific gravity ranging from 2.65
to 2.67.

* Inorganic clays generally range from 2.70 to 2.80.

» Soils with large amounts of organic matter or porous particles (such as
diatomaceous earth) have specific gravities below 2.60. Some range as low as
2.00.

In solving for the saturated unit clay we apply the below equation taking
w=12%=0.12 (at 7.5 feet) where Gs (Specific gravity) = 2.68

Next, we apply the SPT to the dry unit weight relationship to find the Degree
of Saturation.

Table 21. Relationship among relative density tral
cohesiantess solls (aftor Duncan and ""d“ﬂnmm;h" resistance, dry unit weight, and angie of intemat friction of

Descriplive Relalive Slandard Stalic Cone Angle ternal
Relalive Density Density Panetralion Resistanca Fn:l::n I DrwyUn:t
Rasistance Ny ¢ o
- (sae Note) * L "R

% ~ blows/Toot tsf or kglicm® KN/my

Very Loose < 15 < 4 < wcm d:nr:;s < 14'
Loose 15-35 4-10 50 - 100 30-32 14-18
Medium Denge 35-65 10-30 100 - 150 32-35 16- 48
Dense 65-85 30- 50 150 - 200 35-38 18-20

Very Danse 85 - 100 > 50 > 200 > 38 > 20

* Ny =N -value correclad to an effactive vertical overburden pressure of 1.01sf or 100 kPa
** Frashly depositad, normally consolidated sand

Note: As originally proposed, this correlalion used the uncorrecied bloweount, However, hammers delivering
the lheonallf::al energy have been the mosi commonly used harm'ne?::-u §PT lastle' ' i
ihe correlation was based was obtained primarily from tasls with such hammers, I
this correlation, and i is the recommendalion of this report hat this be done.
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Note: 1 & — 6.366}5"? — 164X =101.854
t

kN
ft ¢

f

Boring 1 Assume Gravel 0
SPT-Values | Depih [Feet) 18 PL Plastic Index, P1 | Sieve No. 200 | Water Content, % | Plasticity Chart Coarse Fraction, % Classification N
3,34 2.5 43 16 27 71 1 [0 6% Sandy Lean Clay 7
155 75 47 19 28 81 12 [ 19% Sandy Lean Clay 16
4.87 9 - - - 20 3 - 0% Sand 15
78 15 51 24 27 9 3 LR 31% Sandy Fat Clay 15
51010 20 - - 16 8 2 BA% Sard m
912,13 20 52 30 a2 a0 15 CH W% Sandy Fat Clay 5
11,1821 <0 62 27 35 79 13 H 1% Sandy Fat Clay 3
132231 0 &9 28 41 83 17 CH 17% Sandy Fat Clay 53
17.26.33 ] 7t 33 33 72 18 CH 28% Sandy Fat Clay 60
18.39,50 [ 6 34 as 79 19 MH 21% Sandy Elastsc Sit 89
Baring 2
SPT-values | Depth (Fest) L L Plastic \ndex, P| | Sieve No. 200 | Water Content, % | Plastidty Chart Coarnse Faction, % Classification N
4,44 25 48 20 28 54 13 e 45 Sandy Lean Clay 2
5.5,5 2 51 3z 19 69 14 MH 31 Sandy Elastic il 10
6,88 10 o o c g B8 2 Sand 16
8,89 125 46 19 27 74 18 (=8 26 Sandy Lean Clay 17
810,10 17 g o g S 10 = Sand 1)
1012,12 20 32 16 16 13 a 45 Sandy Lean Clay 34
- 25 60 31 29 81 21 MH 19 Sandy Efastic Silt
101212 30 72 31 41 82 20 CH 18 Sandy Fat Clay 24
13,2628 <0 68 34 34 62 4 MH 33 Sandy Elastic it 54
16.20,22 50 80 39 4] & 18 MH 31 Sandy Eiastic 5it 43
14,3438 60 =] 34 Ead 84 20 MH 16 Sandy Elastic Silt 72
13,48,50, 68 - - . - - - -

GXW  368x0.12
s - 1

exs=Gsxw—>e= = 0.3216

Therefore, the saturated unit of clay is given by the below where

_ b .
Y, = 62.4 P X m
—
G x+e 2.68+0.3216 Ib '
> 641

— — O 18
Yoar = T1xe XY, = 1303216 < 62'4f j’ P

Next, we calculate the dry density using the following equation: Mé{l

b
Y, X(w+100) 101854~ X(13+100)

Ysar
= — = - = = =
Ydry w+100 X 100 Ysat 100 100




_ Ib _ Ib
o 115'995’_}1:_3 and Vory = 101. 854.?;;-

where:

Viry = dry unit weight, in pcf of compacted soil

Y, = wet unit weight, in pcf of compacted soil

w = percentage of moisture in the specimen

Bearing Capacity Equations (INCOMPLETE)

MEYERHOF EQUATION (Bearing Capacity):

Example: 6.1 Find the allowable, Qu =?

Approach:

T=¢+ o‘ltan((p) = 7.5kPa + 25 kPa X tan(0) = 7.5kPa + 0 = 7.5kPa

Thus,

@ . = Bearing Capacity(BC) = 1.3 X ¢ X Nc+ q x Nq+ 0.4 x yx B xN]r

ult,
=1.3%x7.5kPax514+qgx1+04xXxyxBx0
=13 x75kPax514+gx1

From Table 6.2, for ¢ = 0°,NC= 5.14,Nq= l,Ny= 0

Also, Assuming foundation will be positioned at 7 feet.

g{pressure) = y X ADJr =Yury xD

= 115.095-% x 5 ft.= 575.475 = = 27.554 kPa
f Ft ft /

FJ

By simplification and direct substitution we obtain

Q,, = Bearing Capacity(BC) = 1.3 X 7.5kPa x 5.14 + 27.554 kPa x 1 = 77.669 kPa = 1622.151 -:f—,

Next, Q 0 18 given by the below equation with a given Factor of safety at 3

Allowable



1622.151 2
el

=t L= 540.717% {Q = Load; q = pressure B <=485 good. If larger then increase

QAHowable FS. 3
foundation)

In order to Sotve for B= 777 (Ny=0,)

We know the load applied, Q = (From ARMANDO GOMEZ) = 400 (Should be pounds) and Area {Square) = B’

. The stress developed at the footing base is given by the below where S =2 Q iowable

0t
s = .Q _!_. _I_16
5 ft

(Footing must be greater than Column size- coordinate with structural engineer. Can play with Df value. If the
foundation size is greater than required then we are good.)

MATT FOUNDATION DESIGN

Matt Foundations on saturated Clays (¢ = 0) and a vertical loading condition (=0} the net ultimate
bearing capacity

qult.=cuanmechdxq
D
=514 xC x(1 +W)X(1+O.4x—£f)+q
D
=514 XC X (1 + 2572 x (1 + 0.4 x=5) +q
e 9 e 0195)(3 4.
T T 1.713 XCuX QA+—)x(1+04x )-I- q

Or, the load-bearing capacity can be obtained based on Standard Penetration Test (SPT) and may be expressed
as:

q (ﬁtl) = 0.25 X% N60[1 + 0.33 -I—;f- ][S (m)] < 0.33x Nso[s (m)]

allowable net f &

http://site.iugaza.edu.ps/ymadhoun/files/2016/09/Chapter-08.pdf



SOLUTION: Using Meyorhof’s Equation (Table 6.4 and Equation 6.19)
o 4
q,= CxNCx F. . xXF. XF. + quq X Fqs X qux Fqi + 5 X y><B><N]r X Fy: xF X Fvi
From Table 6.2, forp = 0°, Nf__ = 5,14, Nq =1, Ny =0
Also, Assuming foundation will be positioned at 7 feet.

g=yXD =y, X

D = 144.332 & x 7 ft.= 1,010.3245 22
f ft ft
Next, go to table 6.3 (equation table)
Fo=1+fxe=1
es L N,

= 2 = =
Fq$—1+than(p-1+0xtantp 1

F =1-04x2=1-04x0=1
Ve) L
Table 6.3

D
[ _ 15 _
7 = 5 = 0.7551

: o s L s PR -
F =1+ 2 xtang'(1 — sing) X & =1+ 2 X tan26°(1 — 5in26°) x 0.75 = 1.23

qd
=F ——m_ g3 __LLB___ 49
ed | qd N Xtang - 22.5xtan26® "

Sincef = 0°,weassumedF_=F =F =1
Ci qi yi

= = 310.6 kN/m’

2
q,= 931.8kN/m and Qowate - TS =1

Next,

2
Qmowble = qa“awablexArea = 310.6 kN/m x2m = 621 kN/m



Given:

Find:

SOLUTION:

Yo = 120 pef

e =1.1173

o = l.leef

c=0478 L

C =0.041 /
5

s =?
c

/‘

S
OCR = —
aﬂ

o, = 6x118 + 112(120 — 62.4) + 5(120 — 62.4) = 1,687.2 psf

OCR = % = 1.3 > 1 (Therefore soil is OC)/

Next, check if a Case 1 or Case 2

X=2,Y¥=2

Where

00+Ac

Ao = 4xIxg

4
g=24=22=0.94tsf = 1880 psf

Ao = 4xIxq = 4%0.014x1880 = 105. 28 psf

o, + Ac = 1687.2 + 105.28 = 1792.48

¥



o, = 1.1x2,000 = 2,200 psf
CASE 2: L
0;: + Ag < 0;
CASE 2:

ou+Acr

C xH
Sc=%xloglag( ) = 0.058 ft = 0.6%inches < 1

u:
Since the parameter is met then the soil is good and we are okayl = ’\T
\x

SHALLOW FOUNDATION DESIGN

DEEP FOUNDATION DESIGN (pg. 463 Ch. 12 Notes 10/20/2021)

Total Capacity, Qu = Qp + QS

Where

Qp = Tip Resistance/End Bearing = Apx NC X Cu =9 X Cu XA =
P

=9 X 7.5kPa X (Base X Width)
= 9 x 156.6407570477925 psf x (Base x Width)
= 9 X 156.6407570477925 psf X (Base x Width)

Q =f X PXAL=aXx(2XBase +2 X width) X L =

=fXPXAL=aXxXC(C X (2X Base + 2 X width) X L =



Note: 1 kilopascal =

Yl — 0.4x4 =1 - 0.4x0 = 14—

CAPACITY CURVES wﬂ d

Tabie 1a: Bering 1| Analysis for Circular Pjle

Depth (1) |Qp (b) Qs k) Qu (16
[* 1] ("] 0
25 6361.725204 2544.690082 8906.415286
7.5 8542.587807 12087.27789 21629.8656%9
9 0 12087.27789 12087.27789
15 14137.16712 35177.98419 49315.15131
20 0 35177.98419 35177.9841%
30 24033.18411 96062.05059 120095.2347
a0 36756.63451 207148.7682 243905.4027
50 49480.08492 394073.5335 443553.6184
60 56548.66848 650427.4973 706976.1658
68 74220.12738 1031754.018 1105974.146

Table 1b: Boring | Analy

sis for Square Section Pile

Depth (ft)|Qp (b} Qs (b) Qu (b}

0 0 5] 1]
25| 7068.58356 1675 8743.58356
5| 9083.129875 5594,25 14677.37988
10| 1519745465 15914.25 31111.70465
12 5| 1€081.0276 29279.875 45360.9026
15| 18873.11811 45700,375 64573.49311
20| 22619.46739 FO660.375 93279.54239
30| 22619.46739 108100.3 75 130719.8424
10| 5018694328 | 204660375 254847.3183
50| 40997.78465 303260375 344258.1597
60| 67858.40218 | 499100.375 566958.7772

68| 92598.44464 B01972.375| 894570.8156

Pt
e

20.88543423315 pounds per square foot

ElACe

L

Depth (ft) VS Qs, Qp, Qu (b}
Capacity Curve la
200000 H00000 GO0000 BOOO0D 1000000 1200000

0
20
a0
&0

- Senies]
—a— Sefies?

= Seriesd

&0
Depth {ft) VS Qs, Qp, Qu (Ib)
Capacitv Curve 1b

200000 BO0000 1000000
[
1¢
: —a— Qp (¥}
B = Q5 {ib)
S0 —— G (I
&0
Eat
80 -

&\gmé TN Jj&ma;m



Table 2a. Boring 1 Analysis for Circular Pile

Depth () |Qp (b} Qs @b) Qu (1b}

0 0 0 0
24 7.069 1675 874358
5 9.083 3504 25 14.677.38
10 15,197 15,914.25 31.112
125 16,081 29,279 88 45,360.90
s 18,873 45,700.38 64,573.49
20 22.619.47 70.,660.38 53,279.84
30] 2261246739 108100 375| 130719.8424
40 50,187] 204660375 154,847.32
50 40,998] 303260375 344,258.16
60 67,858] 499100375 566,958.78
68| 92598.44464 B801972.375 §94570.8196

Table 2b: Borning 1 Analysis for Square Secton Pile

ID epth (ﬂ)IQp ab) Qs (b) Qu {Ib)

of 0 0 0
25 16,000 1675 37,675 00
5 16,260 5594 25 51,854 25
10] 77,400 1%,914 25 93,3 14|
125 81,900 29,279.88]  111.179.88
13 96,120 45700.38]  141,82038
20]  115.200 00 70,660.38] 185,860 38
30 §15200} 108100.375] 223300375
40 255.600] 204660 375]  460,260.38
50 208,800] 303260375] 512,060 38
0 345,600] 499100375 844,700 38)
624 471,600 801972375] 1,273,572 38]

GEOTECHNICAL APPENDIX
APPENDIX III

BORING LOG DATA

N

0
30
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50
60
70
80

o
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20

30

S50
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Depth (ft} VS Qs, Qp, Qu {Ib)
Capacity Curve 2a

o 200000

Depth (ft) VS Qs, Qp, Qu (Ib)

200097 400C00

400000 600009

800000

Capacity Curve 2b
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1200000 1400000

D erpa
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1000000
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—eSeriesl
wip=Serie
—g=Sered

—&--Qp (k)
—~—a— s {b)
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[CVEG 4200 Sr. Design and Wgnahsm FIELD BORING LOG

PROJEGT IO CVEG 4200 TEST HOLE . zfé"?:;;l_l_t i
PROJECT Buerses Carter kor Amates| LOCATION 325th Texas DATE FRUSHEDY
CLIENT AMAZON CUENT DRELER
CONTACT . Alan LOGGER:
PP oA | i ~p———————— ] RO WATER QATR:
::;:Guﬁmu a4 DEFTH @) -?J m” *5_ FEMARTS
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1338~ ~-~-51 a4 e 137,
ol 63 30 o/ 18/
=9 Q13 (63 13 Fo 13/
=i By 69 48 % W/




CVEQG 4200 Sr, Design and Professionalism ___ FIELD BORING LOG |

PROJECT ID. CVES 4200 TERT HOLE LT MARER. 1 a1
PROUECT Bupness Certer for Amazon] LOCATION "9%ush Tenas DATE RNISHED!
CLUENT AMAZON CLIENT AmAaZCat DRRLER
CONTACT B Al LOGGER
m TEST HOLE CUMETER pofc B 7 GRR) WETER OATR:

oanGEnOs (A A torm otHgu T

[ e e v e

§ olpome) reorcow |F | EEOMITLE T LN
HINRETE I
1. | :' : ;" 1-’18 :2— 6% l?/
J':Z*‘ss o 146 9 >
-|* pro- 3L ¢ 69 3/
i 0 3 s/ A/
. B8 Mg sy 20
© pxE bg 7 &/ AT
" wwg g0 79 €97 U7/
= WM ¢ 7 gaf. 207
68':"‘ Bﬂﬂbﬁ_@i — Tﬁq_d:_na-Lp

Boring Log Classification




Boring 1 Assume GravelQ
SPT-values | Depth {Feet] 1% L Plastic |ndex, Pl | Sieve No. 200] Water Content, % {  Plasticity Chant Coarse FRction, % Classification N
3,34 2.5 43 16 27 71 14 L % Sandy Lean Clay 7
3,55 7.5 47 19 28 Bl 12 a 15% Sandy Lean Clay 10
4,87 ] - - 20 1] - ) Sand 15
XA 15 Sl 24 27 9 13 CH 3% Sandy Fat Clay 15
810,10 20 - o 2 15 8 o Bd% Sand 20
9,12,13 30 a2 30 32 80 15 CH 20% Sandy Fat Clay P
11,1821 £0 62 27 s Es] 13 R 1% Sandy Fat Clay 51
13,2231 50 69 28 41 83 17 CH 17% Sandy Fat Clay 53
17,26,34 &0 71 33 38 72 18 €H 8% Sandy Fat Clay &)
18,3950 68 &3 Ead 35 79 19 MH 21% Sandy Elastic Sit 82
Boring 2
SPT-Values | Depth (Feet) 1N PL Plastic Index, P1 | Sieve No. 260 | Water Content, % |  Plastidty Chart Coarse Fraction, % Classification N
4,44 25 48 20 28 55 13 {1 46 Sandy Lean Clay -]
5,55 5 51 32 19 &3 14 MH 31 Sandy Elastic Sitt 10
5,88 10 - - - 2 - Sand 15
889 125 46 19 17 74 18 L 26 Sandy Lean Clay 17
81010 17 o o o 10 & Sand 20
101212 20 32 16 16 54 3 [« § L] Sandy Lean Clay 24
- 25 60 31 p] 81 2L MH 19 Sandy Elastic 5ilt
101212 30 72 31 41 82 20 CH 18 Sandy Fat Clay 24
13.26.28 £0 68 34 34 62 4 MH k=] Sandy Etastic Sik 54
16,20,22 50 20 39 41 & 18 MH 31 Sandy Elagtic §ilt 44
143438 (] L] 34 34 Bd 20 MH 15 Sandy Elastic Sit 72
13,4850 68 - - - - = = = 98




TABLE 2.3 Relationships for v, y,, and v,

Unit welght relationship Dry unit weight Saturated unit welght
(1 +w)Gy, Y _ G, t ey,
T 1 +¢ hnl-‘-w Yau = | +¢
_— M Gs)‘w w = [(1 — MG, + nly.
1—e¢ Ye ™ I - P i + w0
y= (1 + w)G,y, ¥ = Gyl —n) Y T AT wG, Gi¥e
‘llG G
1§ == - e\l +w
S Ve = wG Y Y = (_.)( ] )?u-
¥y =Gyl = nil + w) | 5= AR
§ Yo = Ya T Y
25y, .
Y4 = e— - 5 4
{1+ ehe Yo = Ve I~ e Y
Yi = Y — RYw

Yi

e (i

TABLE 2.4 Specific Gravities of Some Soll

Type of soll )

Quartz sand 2.64-2.66
Silt 2.67-2.73
Clay 2.70-2.80
Chalk 2.60.2.75
Loess 2.65-273
Peat 1.30-1.90
Mine tailings 2.80450

1 __&SL-

AT



Bearing Capacity Factors

¢ N,
0 5.14
1 5.38
2 563
3 5.90
4 619
3 6.49
6 6.81
? 7.16
3 7.53
9 7.92
10 8.35
11 8.80
12 9.28
13 281
14 10.37
15 i0.98

"T
000

007
0.15

034
0.45
057
o
0.86
1.03

L44
L69
197
219
165

Table 4. Bearing Capacity Factors

¢ X, ", X,
16 1.63 434 3.06
7 1234 4.77 3.53
1B 13.10 526 4.07
19 13.93 5.80 4.68
20 14.83 640 5.39
21 15.82 107 620
22 16.88 1.42 7.13
px] 18.05 8.66 8.20
24 19.32 9.60 9.44
25 0,72 10.66 10.88
26 225 11.85 1254
7 23.94 13.20 14.47
28 25.80 14.72 16712
g 27.86 16.44 19.34
30 30.14 18.40 2240
31 3267 20.63 2599
(confinued)
",
, \
\
\\



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. —
Building Geometry and Utilization

The initial step taken in the structural design process is to have a good understanding of what the
structure is to be utilized and its geometric design. The Amazon warehouse is to be the central
hub for distribution. Is to be rectangular to be able to accommodate large space for storage that
will be utilized as a distribution center. The length of the building is to be 20001t by 5001t for a
total of 1M square feet facility. The floor layout then would require large open spacing for use
storage and for equipment machinery to move around freely. Minimizing then the amount of
columns supporting the structure would utilize the floor layout to its fullest potential and storage
space. As standard storage racks are 48in in depth. The average height of the racks are 20-28ft.
The rack heights need to be taken into account as to have plenty of ceiling space for the rack

heights for storing the packages that would later be transported to their final destination.

The Amazon five-story buildings for the IT hub and office space have a different set of
requirements that would need to be taken into account in its design. The buildings are to twins of

each other as they will both be identail in design of each other. Its rectangular desighi is to

"



provide ample work space. The dimensions are to be 300ft by 2001t for a total of 60,000ft” per
floor having a total floor space of 300,000ft* per building. Utilizing spacing between the columns

for optimal office and IT space.

The convention center design will be required to follow standards for its design. As this building
will be a mixed use facility and would need to adhere to them. The building will be that of a
three-story building with the dimension of 500ft by 3001t for a total of 150,0001t? per floor and a
building total of 450,000ft’. This building will also utilize columns optimal spacing to achieve
the most spacing for the convention center to utilize for occupancy and accommodate large open

spaces for convention center events

BLDG. COLUMNS CiC

£0'-0°* 60'-0"

] [ ] ]
167" —H 16°-7" HH 187" H— 18- ||| A
i || ! || .
_ILF ]: B BB R
RS HE 11'—10'HH nlfm' 1-wt | | -1t _T_ B
= |
|

—i 10°-9" q 19°-9" | 10'-9° 109" IO'—Q’% C

|| L |

17-2° 173" "

|
| 12-7 12'-7"
|

Figure 01: 50ft Column Spacing to maximize storage bays
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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)
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 ovg;hﬁﬁg 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.
Load and Resistance Factor design (LRFD)

For the design of the buildings the use of the LRFD will be used to provide the load calculation
F

of the buildings.



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 LJ

s

F = hydraulic loads from fluids

ASCE-7 (2010) combinations of factored nominal loads:

N LA WL =

1.4D

1.2D+ 1.6L + 0.5(L, or Sor R)
12D+ 1.6{L,orSorR)+(Lor05W)
12D+ 10+ L+05(L,or SorR)
1.2D+1.0E+L +028

09D+ {.OW

09D+ 1.0E

When £ loads are present, they shall be
tncluded wath the same load factor as
dead load D n ) through 5 and 7

When H loads are present, they shall have
a load factor of 1.6 when adding to load
efTect, or 0.9 when resisting the load when

permanent

Figure 01: ASCE-7 Combination of factored nominal loads

Occupancy or Use Uniform (psf) Concentrated (Ibs)
Access Floor Systems Office Use 50 2000
Computer Use 100 2000
Roof Roof Area not 20 -
intended for
occupancy

Roofarea used for
other occupancy

Same as occupancy
served

Primary Roof Members Exposed to a work floor




Roof Single panel point of --- 2000
lower chord of roof
trusses of any point

along primary
structural member
supporting roofs over
manufacturing,
storage warehouse,
and repair garages

All other Primary --- 300
Roof Members
Storage Warehouse Heavy 250 -
(Shall be designed for
heavier loads if
required for _
anticipated storage) Light 150 --
\//

Figure 03: Table 1607.1 Minimum Uniformly Distributed Live Loads
Building Layout

The building's floor plan was critical in the design process of the building. This is dependent on

the use of each individual building. Designation of beam sizes and types is subject to change

once it has been run through STAAD Pro its output.




Figure 04: IT Hub and office space building side view

Figure 05: IT Hub and office space building top view of a typical floor

Figure 06: IT Hub and office space building view of front of building




Figure 08: Convention Center side view of building {/



Figure 09;: Amazon warehouse front view



Figure 10: Amazon warehouse top view

[ L R e A B R B R A MR

Figure 11: Amazon Warehouse side view of building =

Joist Beam

The design of the joist is to provide additional lateral support of the roof load and any additional
equipment that will be suspended on the ceiling. The joist will run perpendicular to beams that
are spaced 50ft apart. They will run parallel to the long side of the warehouse denoted by Figure
04 joist evenly spaced 5ft from beam to joist center. Using the roof live load given to calculate
the beam size to be used. The dead load would be the weight of the beam would be given in 1b/ft
on Table 1.1 from the Steel Manual on Figure 04 & 05.



When
W = Weight
DL = 15 Ib/ft (W8x15)
LLg = 2000 lbs == (2000 lbs) / (50ft) = 40lbs/ft => (40lbs/ft) / (5ft) = 8psf
W=D +L,
W = 15]bs/ft + 40 lbs/ft
W =55 lbs/ft

Now we will need to calculate the maximum shear and bending moment to see if the beam

chosen would work for this application. Using Table 3-23 from Figure 06 from the steel manual.
When
Viax = WL/2
Vmax = (55 Ibs/ft * 50ft) / 2
Vuax = 1,375 lbs/ft => 1.38 kip/ft
My = WL/ 8
My = (551b/Mt * 50°ft ) / 8
My =17,187.5 lbs * ft => 17.19 kips*ft
Check Answers:

VMax = ¢'V Vnu



1.38 kips < 59.6 Shear is Okay
hdMn‘<¢%hAn
17.19 kips*ft < 21.5 kips*ft Bending Moment is Okay

The results of the moment and shear provide that the beam for the joist would work to support

the roof structure of the warehouse. All the following calculations will be done through Staad

Pro as there is the number of calculations that would be provided t

dofugh the report /L_B%Q‘) 9 Sq
_55/” y oo

fiLlelw ! "luq" ' 1rl1 ' 1r1
LN s

L 50 [ft)
el el
1 Ser (X1)

N

1375

o

ST ]l” i

-1575

T
"

171875
Figure 12: Shear and bending moment of joist :




28 DIMENSIONS AND PROPERTIES

Table 1-1 {continued)
W-Shapes
Dimensione
]
Tukknesn, | & | wish, | Tickness, k-]
2 by & g!'
i n in .
% | S5a | 6.28]8Ys |0.095] W4 bW
12 | ' | B22|8s |0810] Y
% | %a | B11|8% |0885| e
% | %u | aovia'e |0.580| e
Sha| %a | ae2|ls  |oass| w
She | %u | sooja | 0435] The
B | ¥m | 8548 |0.485| TAs 4
v | 4 | asolee |D.400| W 4
e | 4 | 827{5% |0.400| W %A
v | & | s25|5% |0.390] Sme 2a
Yo | & | 402)4 |0.815| YA 24
Vs | 14 | 4004 0.255] a *
¥e| & | 204]la |0.208] M
e | ¥w | 6.08|8'% |0A5G| TAe e
ww | & | s02ls |osss| W +
W | ‘& | pools |o.200|
v | % | acala |o0.405| W 2119
v | % |ao0la Jozso| w
¥a| 4 | apala  |0.215| s
¥ | ta | 364la |0.185] e
vo | % | 503|5 |0430] Tas 218
v. | 4 | 6oojs |0360| A %4
¥ | & | 408|a |o0348] W P

* Shape i slendsr far compremion wih /5 — GO kal.

1Shope scneds compact fimi for Rane wih 50 ksl

" The aclugl size, comiimiion and orendaiion of terener componenta atoull b comperad win the geamelry of the croes sactian
‘o Breure compatibitby

AMERICAN DSTITUTE OF STEHE. COMNSTRUCT IONM

Figure 13: Steel Manual Table 1-1 L



Compact

e
S Gt
by J.]
67 | 4431119
] 6.O7F|12.4
48 5.82)15.¢
A0 7.21|178
85 | 8.10/20.6
1] Q.19|225
8 | 7.03228
24 | 812/B0
n 6.50|27.6
18 | 7.06|209
16 | 6.37|28.%
18 | 7.84|2008
1¢ | @.61|40.6
26 | 6.84|16.5
20 | 82|18
16 (1156|218
18 | 4.88[18.1
12 rALIF4E)
e | 9.16|20.2
8.5|10.1 281
19 | bAK[1AT
8 ﬂ.mlts.l
13 b.28|10.8

1-2%9
Table 1-1 (continued)
W-Shapes
Propertieea

WS-Wa

I ; ;

Axis X-X fada ¥-Y . A Prupertios

] 7 T ] S < . DR T P d &

(o | n® o in? [ o [0 [ e [ 0! | b [ 0] o int
2 a4 | 372 A1 8886 | 214 | 212 27 | 243 BO7 L& 140
27 | 20 | 3665 58| 761 | 183 (210 | 270 |2.36 | 784| ass 1180

184 432 | 361 460 a0 | 150 | 2,08 29 | 236 782 100 T
s | 955 | 353 888 | 491 | 122 |204 | 186 |231 | 700 142 po]
1z 31.2 | A51| 34.7 428 | 108 ({209 i8.1 | 2.8 783 a.maa &19

10 | 275 | 347 904 | 371 | P27|202 | 141 |2.26 | 757| 0538 530

0| 243 | 345 272 | 2.7 | eaal1e2 | 101 |1.84 | 780 0537 312

27| ono [ 342| =1 | 189 | 683181 | B8.67|181 | 753 0348 750

753| 182 | 340 204 | @77] 9371|120 | 6500|146 | 788| 0282 152

819 152 | 3.43| 170 787 3Da| 123 406|143 781 a.172 12
480| 118 | 32| 198 | a#| 1700870 | 267|408 | 700 0.137 518
308 ot 32| 1.4 zml 137} 08439 216| 1.03 774 008711 408
so8| 781 322 a7 200 108j0B43| 188101 | 700| 0CO0428 W6
4| 167 |270| 188 | 171 | S&1|152 | B.56{t74 | 6R3| 0481 150
41.4| 1324 | 268]| 14.8 133 4A41) 150 8.72] 1.720 G84| 0240 113
mi1| @72 258 108 | @32 IN|145 | 476|186 | 673 0.101 785
321 102 | 280 1.7 443 220{ 08967 3.98| 1.13 588 0.223 m2
2% 791|240 ew0| 200 1s50{oe8| 232(1.08 | 575 OGmD3 27
18.4 G58| 2.47 &’ 2. 1.11| 0806 1.72| 1.08 589 00405 177
uel 610l 2430 &7 3 i1Dt|0200| 1.58| 106 | 584| Q333 158
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Figure 14: Steel Manual Table 1-1



BEAM IMACGRAMS AND PORMULAS

3.213

Table 3-23

Shears, Moments and Deflections
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Figure 15: Table 3-23 Shear, Moment and Deflections
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Table 3-10 (continued)

T

W-Shapes
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Figure 16: Table 3-10 W-Shapes Available Moment vs Unbraced Length
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WSHAPE SHI HCTION TABLES 3=27
Table 3-2 {(continued)
F, = 50 ksl W-Shapes 2 :x
Selection by Zx
z 2 | 0BGy [MaChy| Wy | BF7E | &F | | L L L0, [ &
Shape hip-R | Kip-t | kipft { iip-ft | Eipe | Wips | hipe | kips
3 | ABD [LRFD( ASD | LhFD | ASD | LRFD | R | in® | ASD | LEFD
Wiz | 209 |50 [ 754 | amo | 440 | aem [ 573 [ 273 | 805 [103 | s2m | a2
wie<1? | 187 | 487 | 701 | Ba ]| 425 | 208 | 447 | 288 |08 | B1D | 285 | 727
WA | 174 | 8348 | 655 [ 280 ] 904 | 243 | 517 | 266 | 773 | eas | az8 | 643
wexiB | 170 | 424 | s3p | M5 | 900 | 174 | 281 | 434 |15 | eto | WA | 552
wie<15 | 160 | 309 |00 | 249 | 962 | 276 Y 414 | 288 | 861 | ean | 480 | e25
woxi5 | 136 | 880 | 510 | me | 390 [ 100 ] 245 | 300 101 | sB0| 907 | s0e
Wby | 126 | 342 | @60 | 190 | 6 | 238 | 252 |28 | 895 | 538 | 30 | 563
wid3 | 14 | 284 | 428 | 173 | 280 [ 18 | 257 | 208 | e27 | 06| 98B | 5
WEAY | 087 | 28 | 2o | 148 | 205 | 184 | 230 | 214 | 852 | a0 | oM | 402
ASD LRFD | *Shaps excoats compac limit for fiesirne with A= 50 lot
"Ham e ot st the 0 06 N far whear hlmm Sectian G2, 14w Ullhl-',— 0 kst
Q= 187 | 04— 000 | thOMON, gp— 0.0 tnd Oy— 1.67.
Q=18 | 5= 100
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Figure 17: Table 3-2 W-Shapes Selection by Z,
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Beams design

The beam is to be spread out between columns at 50ft evenly spacing and having joists running
perpendicular between the beams. Bracing members must be connected with a minimum of one

bolt or its equivalent (Steel Manual).
When
W = Weight
DL = 40 Ib/ft (W16x40)
LL = 3,500 Ibs/ft
W=DL+LL
W = 40 lbs/ft + 10(3,500 1bs/ft)
W = 590 lbs/ft

Now we will need to calculate the maximum shear and bending moment to see if the beam

chosen would work for this application. Using Table 3-23 from Figure 06 from the steel manual.
When
Vmax = WL/2
Viax = (590 lbs/ft * 50£t) / 2
Vi = 14.75 Ibs/ft => 14.8 kip/ft
My = WL?/ 8

My = (590 1b/ft * 50°ft ) / 8 >



Myx = 184,375 1bs * ft == 184.4 kips*ft
Check Answers:
Vivtax < by Vi
14.8 kips < 146 kips Shear is Okay
My < 4 M,

184.4 kips*ft < 200 kips*ft Bending Moment is Okay

R, a,~ 590

v 1l ) T ¢ v oYY OYow y ¢ty 34

b 50 (fy

o 1 sec. (X1) I

P

-14750

T

184375

Figure 18: Shear and bending moment of beam /
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Table 3-10 (continued}
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W.-SHAPE SE1 FCTION TABLES 35
Table 3-2 (continued)
Fy = 50 ksl W-8hapes 2 :x
Selaction by Zy

2 Pl [iia] o [0 0 [ T T TRl h] ke
Shape K-t | kip-it | kip-ft | ip-fi | bdpe kips | kim
- | mf [ As|izro | AsO [ R0 fAS (A0 m | ® | ' [ ASD|IAFD
WSS (128 | B4 | 473 | 992 | 259 {10 [163 | &11| 974 | 4100 {186 | 2
Wbl (128 | 38 | 479 | 198 | 204 | B3| s05| 87| 0| W6 |18 | 1w
WIREO (123 | %07 |45t | 18 [ 224 | @B2|14d | BEI| 182 | 684 |11 |
w2z (19 | X7 | ue | 48 | oow | 7B So7|108 | 900 | @82 (W7 | i
Wiegs (115 | 287 | 431 | 180 | 270 | B9 701| aek| M3 | 722 16 | i
WIBas (113 | 289 | 424 | 172 | 20 | 2@2| 304} oW | S12 | &84 [1: | e
WSS (112 | ;9 | 420 | 17 | 8 | 945 (30 | 580 176 | meo 1M | 22
WibSD (110 | mm4 | 442 | 165 | 200 (424 (23 | 450 180 | e84 (4858 | im
w272 (w8 | 20 | 405 | 170 | % | 360 555|107 | 5| &7 108 | i
Wbl [amr | 265 | 200 | 162 | 744 | 989 (140 | 686 | 1S | 0GB {184 | 216
w7 (105 | 282 | eq | 461 | 242 | 798 (120 | Ges| w3 | 7Ee |1 | o2
woer (102 | 260 | 80 | 161 | 242 | 4B 745 | 8eE| 275 | ed0 [IDM | 1
wing0 (101 | 252 | | 18 | 239 | are i3z | 5B9| 180 | @00 (128 | 1@
W77 | 078 | 244 | 60 | 180 | 225 | 280 290| Q18| 453 | 455 |12 | 1
wi2es | 088 237 | 150 | 168 | 21 | SEB| S0 (107 | 3| 633 | D44 | 142
Witid | W54 298 | 353 | 448 | 28 [494 [168 | 4A5] 180 | 843 [188 | A7
WiekE0 | 20| 290 | 5 | thl | w3 | 7A@ | 114 | G62| 172 | 850 |92d | ime
Wikds | 007| 226 | w0 | 49 | 207 | @83 | 140 | 488|187 | M2 |1 | 106
Wax63 | a7 | 77 | o7 | 198 | s | B2 709 | &78| 223 | B41 [108 | 1
WI2E8 | 804 | 28 | oz4 | 138 | 2o | m2| sso| AEF | M8 | 475 | BPA| 12
wioss | B3| 18 | 220 [ 1% | 100 | 26| ses| AtE| 408 | N4 | @A 147
Wieds | 23| 26 | w0 |2 | 91 | 742|108 | 555 165 | 688 |11 | 1e7
Windo | TBA| 108 | 204 | 419 | 50 | 8B4 |132 | 4a9| a1 | 81 |18 | 1=
Wibdd | 784 W6 | 204 | 123 | 4 | BOO| 77| 875 | DI | 484 | €3[| 14
Wi2<ES | T 4 | 22 |13 | e m‘; s50| A7 | M2 | 426 | B8 1=
W0 | 748| 188 | =0 | 118 | t75 | 2641 62| Q03| %6 | 341 | BRZ( 1@
YHOUO | T80 182 | 274 | 148 | 170 | 687|100 | SES| 159 | 518 | WE| 14
Wiz<0 | Ha| 1 | om | w2 | 0 | 897 so0| asz) 238 | | 03| 1m
wed? | 700 | @6 | 23 | w8 | 1@ | 176 20 T4R| 78 | 22 (108 | 1
Wibas | ees| 17 | 2o | we | s | 488 | 77| aed| 200 | 428 | BSA| 1=
wWitkid | 686 | 168 | 250 | 108 | 18 | 248 | ors| aod | 36 | 8 | 7AF| 102
3D LRFD | * Sheps mxceats mmpact I for T wil Fy— 50 Bl
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Columns Design

The columns are to provide the support of the structures live and dead loads of the building.
These compression members are critical that the correct column size is used for its application to
provide the ample support of the structure and the cost of not over building the structure if not

needed. We can calculate the load on the column by the following.
P,=1.2P, + 1.6P,

With the assumptions of the following values the column requirement can be provided:
Lcotumn = 341t
Pp = 165kips
P, = 535kips

P, = 1.2(165kips) + 1.6(535kips)

74

P, = 1054kips

Getting our total design load for the particular column with a column length of 34 for feet
referencing Table 4-1 from Figure 20. The following W- shape beam values will be utilized to

meet load requirements.
W12x252
$.P, = 1120 kips
1054 kips < 1120 kips, Okay beam to use 2
¥
The beam W12x252 will meet the requirements for the total axial load of that particular beam at
344t in length.



STEEL OOMPRESSION -MEMBER SHLBCTION TABLES =17

Table 4-1 (continued)
F, = 50 ks Available Strength in
= - - -
Axial Compression, kips
W-8hapes w12
Shape W2
i e 0 e 3 ne 20
T DA A A A A EES
ASD | LAFD | ASD | ARFD | ASD!| LRFD | ASD | LRFD | AS | LRFD | ASD | LRFD
0 | Z00] 4450 | 2680 | 2050 | D60 | 5600 | 2220 | 3230 | 2080 | 3050 | 986 | 2750
- 6 | 2870 4310 | 2600 | 3000 iz | 3570 | 294w | 3220 | 1080 | 2940 | 1798 | 2600
;- 7 | B0 2200 | 8607 2050 (12300 | 2520 | 2120 2180 | 1680 | 2010 | 1761 | 2850
8 | 00| 2210 | 2590 | 2000 [ 2310 | 2470 | 2000 | 3140 | 10010 | 260 ] 1740 | 2510
i 9 |260| 4150 | 2480'| 9740|2280 | 2420 | 2080 [ 2000 | 1880 | 2820 | 979D | 2670
E 10 | ZM0 | <ce0 | 2480 | 360 | 240 | 2360 | 2020 | 300 | 184D | 2770 | 1680 | 2520
2 1 {2660 4000 | 2400 § 2670 [ 2180 | 9300 | 1680 | 2670 | 1800 | 2710 | 1640 | 2470
.! 12 | 210 %92 | 2380 3540 | 2160 | 3220 | 1860 | 2010 | 1780 | 2850 | 1680 | 2420
13 | 250 2840 | 2900'| 2460 | 2100 | 3150 | 1800 | 2840 | 1720 | 2590 | 1890 | 2360
i W | 280 3750 | 2280 | 2260 | 2060 | 3020 | 1840 | 2770 | 1680 | 2520 | 1890 | 2300
15 | 9e0] %00 | 2100°| 3200 | 1900 | 5000 [ 10| 2700 | 1890 § 2450 | 1480 | 2220
2 18 | 20! 3560 | 1130 | 3200 | 1040 | 2910 | 1240 | 2620 | 1680 | 2350 | 14da | 2160
17 | 2306] 3420 | 2070, | 5100 |'1880°9 2620 | 1000 | 2540 | 1540 ] 2210 | 130 { 2100
18 | 2230| 2050 | 2000 | 3010 | 1820 | 2720 | w0 | 2450 | 1480 | 2230 | 1360 | 2020
19 | 2166 2260 | vo40 | 2010 {,1780°] 2640 | 1680 | 2270 | 1480 | 2150 | 1300 | 1650
$ | 2 |00 2810 | 1700] 2500 | 180 { 2200 | 1380 | 270 | 1260 | 160
3 2 | wa0] 20| 1790 | 2510 | 1670]| 2360 | WAt [ 2110 | +2r0 | 1010 | MR [ 170
] 3 | 1790 2600 | 800 | 2400 | AMO)| 217D [ 1280 | 1040 | 170 | 1750 | 1060 | 1550
: . | 1840 2460 | 180 | 2150 |i1320 [ 1080 [ 1170 | 1760 | #080 | 1500 | 968 | 1440
? m laae0| 2200 [ 1320 | 1000 | 1180 | 170 | 1080 | 1600 [ 064 | 1490 | 6A | 1230
20 {390 2000 [ 1100°} 1700 | #F0 | 1610 | 4@ | 1420 | 864 | 120 | 78X | 110
s B |1210] 1920 ]| w0 reco | e84 | 1220 | a8 | tzro | 788 {1140 | 678|100
E 84 [1080| 1620 45 { 1420 | 045 | 1270 | 748 | 1120 | @90 | i0i0 | &m0 | 6oz
= o600 8| vzo0| 784§ 1120 ese | 1000 | 67 | e | 836 ] e
® o8t |i20| 767 | 1140} 678 | 1020 | 608 | 508 | 638 | cos | 481 | 722
o [mion 100 | 810 | pi7 | 638 | 511 | 484 | 727 | 34 | 62
_ Propartisn
Pop K8 [H0E0| 1580 im T30 788 [ 1170 | 866 | wee | 674 | 661 | 402 | 736
P, hiptin. ims| oo [isea | 915 | 510 | 765 | 487 | 700 | 30| 6e5 | ma | sao
Po kipu 10000| 15100|.7600 | +1e00] 8380 | 05co | 4870 | 7220 | 8810 | £730 | 2060 | 4400
P, lips 1640 | 2480 [1s70 § 2070 10140 | 1720 | w7 | 1520 | Bag | 1210 | @78 | ioeo
L.t 123 123 18 118 K] 18
L.t 180 137 12 14 105 058
Ag.int %9 (™3 2 741 877 818
k.int 4000 3550 5110 720 220 2140
bint 1190 1080 o7 28 T2 84
I, 847 342 5.5 2.7 a %
ik 186 184 1.2 14 180 180
Pty kin? | 11000 | 102000 o000 7700 eux0 | 61300
Pot)'NC hin? | 84100 30100 20800 23700 200 19000
ASD LRFD * fanpe thickness b prextar tion 2 b Spachi requiramant fay spps por ASC
SpacBaion Sacion Al 1e.
Oc= 187 &= 080
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Figure 20: Table 4-1 Axial Compression kips



Joints and connections

The joints and the connection points for the structure will be provided depending on the results

provided by STAAD Pro. As to assume all the joints depend on its final design parameters.
Building Slab
The building slab 1s to be addressed the following year due to time restraints.

Footings Design e

The footing design will be coordinated with Geotechnical Technical engineering to provide the
adequate footing support for each of the structures. This is dependent on the load bearing
capacity of the soil type at each of the locations. From there knowing the on total load from

each of the buildings' live and dead loads.



Water Resources

Introduction:

The Water Resources design is part of phase C of the project. 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 ¢

Where, | %4
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)

A
PDS-based precipitation frequency estimates with 90% coane intervals {in inches)!
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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
Method” to find the design dimensions of the channel. Those dimensions were the side slope (z),
bottom width (b), design depth from water surface O, and velocity of the channel (V). Each of

the dimensions were calculated and determined with the following equations;

_ 1/6
n =.031d_ (2)

Where,
n = Manning’s roughness coefficient based on land
d75 = sediment size, ft

d75 will then obtained by manipulating Equation (2)

n 6 L
d,s = Cosr) ' (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:

§=—2 0
Where,

S = slope of land

Ax = Change in longitude, ft

Ay = Change in latitude, ft

Az = 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:

T, = kY, ®)
Where,
T, = critical shear stress, psf
kb = 1.0 {

Y, = unit weight of water = 62.4 pcef

Yy = design depth from water surface, ft



S = Slope of land = .00076

The T, value will be found from Figure 8-11 (from water resources book) using the determined

d7s converted from feet to millimeters.

20 4
Y
/] /]
1.0 A
.6 Shields (mean sediment size) ) '/‘f
0.4 7
t o2 o //’A"‘f =dy
2 ; A TR =400
L % | VI R, =400
E 0.06[{ 2 F—{1=3— " 7 .RL 7
i 00477 A ’F *
- N LAl
[ 0.02 Tmpﬂ'l%miﬂ F %132.': @Chr water
& oo )—po @ o e
High content
Y Mine sedi

Q1 02 040660 2 4 6
Sedlment size, d,, mm

Flgure 8-11 Critical shear siress for quartz particles In waler (Vanoni, 1975, p- %)

0 20 4063100

Figure 2

The angle of repose (¢) will be determined by using Figure 8-22 (from water resources book)
using the obtained d75.
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Angte of repose ¢ (deg)
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Diameter. dyg. In,

Figure 8-22 Angle of repose (Lane, 1955, p. 1247).

Figure 3 ;
/

The angle from the side slope was determined by:

X =z (6)
Where,

z = side slope

For the side slope (z) to be sufficient, it must be greater than cot cot ¢ .

T, will be determined with the help from this equation:

K:T—:=H (7

T, = critical shear stress, psf /

Where,

T_ = shear stress, psf " 4

o« = angle from side slope



¢ = angle of repose

T will be determined by manipulating Equation 7:

T =714/l —— (8)

T, could also be determined by:
1:s = ksY“)’ OSO (9)

Where,
e shear stress, psf

k =075
3

The design depth (yu) will determined by manipulating Equations (5) and (9) and using the

equation that produces the smaller value:

_ b

Yo = Tvs, (10)
TS

yo = k:YwSO (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:

1, 4" 1/2
Q S * 2 * SD (12)
Where,
Q = Outflow
n = Manning’s n = 0.035
S 0= 0.00076

A = Area of Trapezoidal Channel-
P = Perimeter of Trapezoidal Channel



The Area of Trapezoidal Channel was equivalent to:
A= by0+zy02 (13)

The Perimeter of Trapezoidal Channel was equivalent to:

P=b+2y\N1+z7 (14)

By substituting Equations {13) and (14) into Equation (12):

/3

(by +2y, ) 1/2
kS, (15)

=L«
Q==

(b+2y,\142°)

Equation (15) was then manipulated to solve for b:

2 5/3

Qn_ _ (by,*+zy, ) (16)
s 172 — 273

¢ (b+2}'D‘-.,| 1+27)

£

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= % (17)

Where,
V = design velocity, m/s

The Kennedy equation velocity is given by:

0.64
v, =0.84y, (18)

Where,
Vo = 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

|
Conclusions ?} . f{g%i‘%\

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.



Transportation Engineering

Introduction

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 Figure 1 below shows the entire layout of the project site and where each of the buildings,
drainage ditch, and water treatment plant will be. The Convention Center was placed at the main
entrance of the project site near Farm to Market Road 332 which connects to the major Highway
290. The dimensions of the building were made to be 1600 ft by 300 ft. The two Commercial
Offices are located in the middle north side of the project site with dimensions of 500 ft by 250
ft. The Warehouse is located on the furthest south west point of the project site out of the way of
the office buildings and visitor convention center. The dimensions of the Warehouse is 2000 ft by
500ft. The Warehouse is located by an existing road Baranowski Rd, which allows easy access
for trucks to import and export goods from the ports located on the west most portion of the
warehouse. The existing road connects to Farm to Market Road 389 which leads to the major
Highway 290. Parking lots are placed near and in between each building allowing for easy access
for employees and guests to access the buildings. Interconnecting roads were placed within the
project site connecting each parking lot. The Detention basin and Water Treatment plant are
located in the southeast most part of the project site. This location of the project site 1s at the
lowest elevation of the land which is also located by a forking creek. This will allow the runoff
water and drainage water to travel more efficiently to the basin and water treatment plant.
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Future Work

In the next phase of the project starting in January, the Transportation Engineering portion of the
project will go more in depth showing steps, procedures, and calculations with Interchange
Design, Location of signals, Traffic Warrant Studies, Plan and profile as well as pavement design

cross-sections for a typical local road in the development.
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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. 2
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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.

L&



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 tpgsography
map represent the locations where the borings were taken.
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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 2 inch. In order to follow the constraints of the
project the layout includes two five-story commercial office buildings, a stegl-sfructure
warehouse, three-story convention center, facility parking lots, new roadfictwork 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
lane, traffic signal, and ability to make left turn movements into each entrance. Also in the layout
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service truck parking for the warchouse 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.

SAPS Eng..

PVANU - Bod
T RWTY W
oA VI, TERA Posk

Hi

£
IHT
ROUGH LAYOUT.. e
SCALE: NOT TO SCALE A-1

Figure 2.2 Preliminary Layout
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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.

The bearing capacity of the soil was calculated by using the bearing capacity equation along with
the safety factor.

qu=1.3cN¢’ +qNg'+0.4yBNy’ (square foundation)
-
Where
¢ = cohesion

B = width of footing

D¢ = depth of the footing

The exact calculations of this are provided in the appendix. Using a FS factor of safety, of 3, the
allowable bearing capacity, gatow,was found.

_
Qallow £y FS

¥
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Table 2.1 Soil Classification 1

Plastle Limdt Plastic Incex Slave Analysls (#200) Coarte Fraction Water Content Group Name Qassiication
Sandy Lean Clay
gk sk AP | Sandy Elastic Silt
10~ S - = &% sand
125 s g 2 % 2% _sxa  SadyleanClay
17> o = e b ) 10% ‘Sand_
0 » 1655 ey, e EFe 50% ax% 13% o ___SandyleanClay
25 B0 31 2 81% 19% 21% MH Sandy Elastic SHt |
S 7 R | O S | Gl PR | 20% o1 _ SandyfatCay
| © 68 39 _20 62% 38% 4% MH Sandy Efastic St
| 50 . 80 0 39 o » ! I— 69% - 18% MH _ Sandy Elastic Siit |
| 60 68 34 - 34 84% 16% __20% MH Sanddy Elastic Silt

Table 2.2 Seoil Classification 2

Depth{ft)  Lquid Umit PMastle Limit  Plastls incex Sheve Aralysls (#200) Cosrse Fraction Water Corent  Group Name Oasslifcation
25 Il 16 Y 71% % % SandyLean Olay
25 7 1. EL I 81X 19% _a ‘Sandy Lean Clay _
e - e 20% BOX 6%~ Sad
5 s ]} z 69% 31% FE N1 Sandyfat Clay
0~ R P . 16% Ba% % ~ lsand o]
| P 8 30 R BO% 0% . 1s%¢H Sarly Fat Clay
& Wi 10 3 ™ aw 13% CH Sandy Fat Olay
40 6 2 . o% 17% 7% o SancyFatCay |
50 7 n 38 E7: T ' . T L 1 _ SandyFatCay
60 69 34 35 % 21% 19% CH Sarcy Fat Clay

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%

|

"

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.

o~
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Table 2.3 Boring 1 Analysis For Square Pile Section

0 0 0 0 0 0 0 0 0 0
2.5 7 900 043 0.72 32400.00 3240.00 35640.00 648 1620
7.5 10 1200 0.57 0.6 43200.00 14040.00 57240.00 720 5400
9 15 0 0.00 0 0.00 14040.00 14040.00 0 0
15 15 2000 0.96 049 72000.00 43440.00 }15440.00 980 14700
20 20 0 0.00 0 0.00 43440.00 43440.00 0 0
30 25 3400 1.63 0.38 122400.00 120960.00 243360.00 1292 38760
40 39 5300 2.54 0.34 190800.00 265120.00 455920.00 1802 72080
50 53 7100 3.40 0.34 255600.00 506520.00 762120.00 2414 120700
60 60 8000 383 0.34 288000.00 §32920.00 1120920.00 2720 163200 |
68 89 9400 4.50 0.34 338400.00 1267576.00 | 1605976.00 3196 217328
Sum 633788
Lf/-ﬂ W
Table 2.4 Boring 2 Analysis for-Square Pile Section
0 0 0 0.00 0.00 0.00 0.00 0.00 0 0
25 8 1000 0.43 0.67 36000.00 6700.00 42700.00 670 1675
5 10 1200 0.57 0.61 43200.00 21340.00 64540.00 132 3660
10 16 2100 1.01 0.48 75600.00 61660.00 137260.00 1008 10080
12.5 17 2250 1.08 0.47 81000.00 114535.00 195535.00 1057.5 | 13218.75
15 20 2500 1,20 0.41 90000.00 176035.00 266035.00 1025 15375
20 24 3300 1.58 0.39 118800.00 278995.00 397795.00 1287 25740
30 24 3300 1.58 0.39 118800.00 433415.00 552235.00 1287 38610
40| 54 7200 345 0.34 259200.00 825115.00 1084315.00 2448 97920
50, 44 5600 2.68 0.34 201600.060 1205915.00 | 1407515.00 1904 95200
60| 72 9400 4.50 0.34 338400.00 1972955.00 | 2311335.00 3196 191760
68| 98 9400 4.50 0.34 138400.00 2842267.00 | 3180667.00 3196 217328
Sum__| _69748.75

oo Ay

ol — O O
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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. Using the
chart the intensity interval for the 100 year flood period was found to be 0.591 in/hr. Reference
Figure A.4 in Appendix that displays the precipitation frequency for Columbus, TX.

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
was determined. The runoff can be calculated with the rational equation,

Q=ciA
Q = peak runoff rate (cfs) v
¢ = 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 47.28 cfs.

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.

1.49 1/2
Q = =2aRWs,

Q = discharge, ft’/s v
n = roughness coefficient
A = flow area, ft°

17



R = hydraulic radius
S, = channel slope

The hydraulic radius can be expressed as,

P = perimeter, ft
The area and perimeter can be defined as,

A=by, + Zyg
P=b+2y,VI+z?
z = side slope of the bank {
¥, = channel depth, fi
b = bottom width, ft

The manning equation can be written as,

149 A3 _§12
Q= n pMivo

The continuity equation can be written to find the design velocity,
Q=VA

Q

Vdesign_ A

. v’
Vaesign = velocity, ft/s

2.2.5 Drainage Ditch Design

The Manning's equation and continuity equation were used to find the ditch dimensions.
Manning's roughness coefficient for a grass lined channel is 0.03 with a max permissible channel
velocity of 3 to 6 ft/s. The slope of the channel is based on the elevation on the property, which
was determined to be 0.7177. The slope of the drainage ditch will be 1:3. Excel was used to
determine the channel depth and bottom width. The channel depth came out to be 0.494 ft and
width of 3 ft.

18



Top Width

- 5.96'
Area
1 2 I Channel Depth
4 i 0.494'
— 3 -
Bottom Width

Figure 2.5 Section View of Trapezoid Ditch

The dimensions of the trapezoidal channel will support the discharge for the 100-year flood.
Figure 2.6 displays the ditch in and flow of water on for a section of the development.

Section
Proposed
Development Proposed Channel
Q=47.28 cfs
S=7717
n=0.03

Figure 2.6 Profile View of Trapezoid Ditch /

2.2.6 Stormwater Basin

The development requires a stormwater basin that allows the storage of runoff water in order to
prevent flooding. With the data found on USGS the inflow of the ditch can be determined. A
routing table can be developed to determine peak outflow, as shown in Table 2.2.6.
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Table 2.5 Routing Table

Index Time Inflow, | (2s/At)-0 | (2s/At)+O | Outflow, O
(i) (days) (cfs) {cfs) (cfs) (cfs)
1 0 517 21,600 500
2 1 519 22000 22,636 510
3 2 532 23000 23,051 550
4 3 741 24100 24,273 610
5 4 937 24200 25,778 690
6 5 645 25500 25,782 700
6 6 600 24000 26,745 690
7 7 590 23900 25,190 620
8 8 570 23800 25,060 610
9 9 565 23000 24,935 590

Figure 2.7 illustrates the inflow and outflow of the routing table. The peak discharge taken into
account for the detention basin is 700 cfs.

Discharge, cfs

1050

95

850

750

650

450

Inflow and Outflow Hydrograph

Time, days

i DIk OW =i Infliow

Figure 2.7 Inflow Hydrograph

The basin is suggested to have dimensions of 641t by 64t with a depth of 3.2ft. Figure 2.8 and
2.9 shows the section and profile view respectively.
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Figure 2.8 Detention Basin Section View
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-

Figure 2.9 Detention Basin Profile View

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.

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
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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
disposal of effluent into a source of surface water. The disposal source fo; ,ﬂ‘{é facilities will be
Griffin Lake following the Texas Administrative C9d¢ (TAC). P

The first portion of the design process will start with calculating the population in Columbus,
Texas from the past five years, then calculate the population projection with the addition of
twenty-thousands employees for future population. We will obtain the current estimated per
capita raw water demand to determine our Q values. This process will begin over the span of
Christmas Break up until the start of spring semester. The remaining tasks such as developing a
wastewater schematic design, developing a disposal site, and articulating the proper disposal of

-~
-
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treated effluent contaminant level causing no harm to the environment and ecosystem will be
completed throughout the upcoming semester.
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Appendix 1 Images

Geotechnical Data Collected
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Figure A.1 Plasticity Chart
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Figure A.2: Terzaghi Bearing Capacity Factors
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Table 24. Approximate values of undrained shear strength for cohesive soils

based on SPT blow count N-values (from Terzaghi and Peck, 1967)

Soil Consistency

SPTN
(See Note)

S, (psf)

Very Soft
Soft
Medium
Stiff
Very Stiff

Hard

< 2
2-4

4-8

< 250
250 - 500
500 - 1000
1000 - 2000
2000 - 4000

> 4000

Figure A.3: Approximate Value of Cu, SPT and soil consistency

Water Resources Engineering

PDS-based pracipitstion frequency estimates with 30% confidence intervals (In inchesfhour)’

I mmmm
N S P e 7 ] u T me [ we [ W
e [ [T7) .00 X T 148 "3 178
33157 | (S00ae) B18-108) w2y (T_‘Z 188 !B-IT 1) 23104 an 108-25.2) 1",10215}
[iowen | &85 [ S ) 140 | 07 nzs [ 129 138
BatA0N | dezemn | (490-048) 1555900 :us-um «nm) | s | g | een | anng
Noma | 388 [ [X7] (X1 T24 (11 [F™} [T 108 e
2 9.5 0 13 365,00} 14907 08 [TTEY Y] {52002 ssen3y {8.10-128) {8 50-14.4) 10 8 fLEYRIE)
[ | LT¢ B i A | 43 | s | s | aw 3 .54 [T
| | @Rarasy R4 R B4} QBLTn P88z | (85783} e Wix100) 1 0o-15.8) 518429)
[ | 178 EL i [ e [ 3@ | am ar asy (- [ A
| | oxa | gesam | peeady | @it | @aedsh | eessan | getesn | oasdsy pmon | e
= 187 | NE N w | 1 | 1m .67 2 1n 51
BatRLAY mm 8 | nze0s | oaren | 0ssdon | R3m) | @it mz-c %) am Q6814
b . N I 17 | 23 [ an
wseaan | o muu pan1sg | (oeimm u»um nas2sn | oazase | i lt-n-) m:um Q34688
i (Y7 o | 0w | 142 | 1\ | 18 T am
nmnsm @.m-o.m | msswnu (00‘-‘1 -1.48) mm! B1) I (ﬂMMIJ) (l 07-: lﬂl (!z-zm mz 3201 {1.58-3.00)
T [ : 02 [ 113 T 1m
ﬂlmmj ﬂm N.‘ﬂ?&m! mmnm Nm@’!m {0.584-1 12} NIYS-I.ID NT" 1.84) (BB‘}-?.M |10%-24n
= ez | e | eas | v 0.608 [X 0]
mmuu mmm; ©A1002) | @270} mmmn {0.368-0.879) (uw:nm | 0.475-1.00) ms:-\zn 10632150}
2ty .00 0107 (X X [eam [ e | a4 0.508 (]
(u.m-o Wy | pm 12 | manzang mmm; L] -m ma 02180.409) nmm ©27007) | 0I00TH) | 01084
San [ o108 [ e [ T e 0384 3%
mcuon | mosso e wmm. mmm; [0} monu 01580234 mn—nun 02050424) | [ODS0821} | (02000509
047 (] 0603 ol | ] 0272 0.8
handl TP STS mumm; zommn | mm " m:ow w1 | @120226) | @ wwrm 1582225 | o m-nm; 10 1P 450
| reany [ L] 0o .17 0.35 | [ 1]
mamy xm..,m; pwo.om m; um | @OT301M) | oS30} | (O3S} mm-nz:u) [ATEEF ST
‘M_, 4% | l.m 0.0 08T ‘s .12
mm-n oo | mmmn w uomw) wmm; oS | @ m-omn €0630.116) | ©0870134) | foaTT018H | mnu ]
‘e [T [ oear [ opda | oo
|- mcza nm pouum; iz mwm; mmom) {omoun pmm» WeM0081) | PRI | .08200%0) m-ulm
| | | | [ um 0034 | 003 | 00 [ (]
’“" .pu«n ma- polnnm r:nu-um} mnmmn o‘.ls| {0(25-0048) | (0D2T-0053) = (0000063 | OO32007Z}
| s oo [ [ eawas [ osas [ e | opar [ 2003
| nmmu 20003t} IDM Id DID} E.O‘ij (ﬁﬂ‘"ﬂﬂ ﬂDlT-UN" 00190 038} {0.0620-0.040) {0.022-0.048) 00230 06%)
|_ 011 | en "5 [ .08 0822 0024 | 0028 [ 3]
n mr-um 3 0OR-0: 043} rnmu-uom r:mMnm {0 0130029 mlu ey | ooy | (00170013) !ﬂ-MHD‘-‘TJ 0:013-0.041)

Figure A.4 Precipitation Point Frequency




Table 4.4-2 Roughness Coefficients {Manning's n) and Allowable Valocitiea for Natural
Channels

Pemmisiie
Channel Description Manalng’s 0 | 4 annel Velocity
(rs)
MINOR NATURAL STREAMS
Fairly regular section
1. Some grass and weeds: litle or no brush 0.030 kR
2. Danse growth of weeds, depth of flow
maledallyggreater than weed h[:llghl LRed LI
3. Some weeds, light brush on banks 0.035 3to6
4. Some weads, heavy brush on banks 0.050 3to6
5. Some weeds, dense willows on banks 0.060 3108
For trees within channels with branches submerged at 6.010
high stage, Increase above values by
Imegular section with pools, slight channel meander, 0.010
increase above values by
Floodplain - Pasture
1. Short grass 0.030 3to6
2. Tall grass 0.035 3to6
Floodplain — Cultivated Areas
1. No crop 0.030 36
2. Mature row crops 0.035 KEGY
3. Mature fleld crops 0.040 3106
Floodplain — Uncleared
1. Heavy weeds scattered brush 0.050 3tob
2, Woodad 0.120 3to6
MAJOR NATURAL STREAMS
Roughness coefficient is ususally less than for minor Range from
streams of similar description on account of less 0.028 to 3toé
effective resistance offered by irregular banks or 0.060

Figure A.5 Roughness Coefficient




Appendix 2 Calculations

Water Resources

Stormwakor Rmoff
Q= Cih
@ = {0-3)(¢. Avinfhr){yooacres)
Q= U7.28068

Draunage Dioh
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z2=3 (v3)
So= 0. V1T &Ift

assume b=3

- Fow ared
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A =(28)[0.yay &)+ (3 )(S-49UR)?
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* fydrawlic Depth
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[p=0.3712 fi
- Howraie

G =-o%§_ (z.214 #2) (0.30156) 72 (0.077)""2

Q = Y71.28cfs

- ¢hanned vUouity

V=Q/r

V= UT.29cfs
2.24 2

V= 21.35 fils|

29



Prairie View A&M University/

Roy G Perry College of Engineering

Civil & Environmental Engineering Department

CVEG 4200-P01 — Senior Design
Fall 2021

Project Report 1- Development of Business and
Distribution Center. and I'T Hub for Amazon

Submitted to:
Dr. Jobair Bin Alam

Submitted by: JJIMPS Consulting
Svdney Jones, Paige Hines, Jerral Walker, Michael Leblanc,

Johnathon Chevalier

Date Due: December 1st, 2021



Table of Contents

Introduction 3
Project Scope: 3
Progression Timeline 4-5
Water Resources 6-7
Structural 8-15
Geotechnical 16-19
Transportation 19-22
Environmental (Wastewater Treatment Plant) 23-25
Executive Summary 26-32
References 33-34



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.

7
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

0 35% of employees in the warehouse



o 15% of employees in the IT Hub
0 10% of employees in the warehouse

Location — Waller County

Figure 1.1: Waller County Project Location

Figure 1.2: Project Plan View
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Progression Timeline

Structural Engineering:
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Figure 2.1: Structural Engineering Progression Timeline

Geotechnical Engineering:
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Transportation Engineering:
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Figure 2.4: Transportation Engineering Progression Timeline

Environmental Engineering:
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Water Resources

For the water resources part, the location of the storm water ditch was discussed and
placed with the help of the environmental and geotechnical authorities so that all aspects balance
out. Engineers studied the site using google maps to understand the elevation of the construction
site. Obtaining that information, the storm drainage ditches could be designed by the use of
gravity to create flow from the highest elevation. Below is a demonstration of where the storm
ditch will be placed as well as the detention basin:

-

The quantity of water was calculated by using the rational method . This equation
represents the relationship between rainfall intensity and catchment area as independent variables
and the investigation of the 100 year peak flood discharge as a dependent variable. This will help
with determining Q, the storm water runoff to avoid risk of flooding and property damage.
Rational Method:

Q=C*I*A
Where
Q =Runoff Flow
C = Runoff Coefficient
1 = Rainfall Intensity
A = Acres e



43560 ft 1ft 1hr
1in 12in 3600s

127.05¢fs =.3 X 1.05-= x 400acres X

All water will be carried from the pre/post construction area at its highest elevation, in a
desigr_leilf'ﬁa_'_ pezoid channel based on the peak rainfall in Waller county. The elevation
C"!ﬁ'fc;rmation has been obtained from my geotechnical engineer.To complete the design a profile

and crosssecion will be provided.
7 g ey decide Yo
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Structural Engineering

Requirements and Designs

i. 2D Drawing- For the purpose of understanding, the 1T Hub will be fully
disclosed with figures and an explanation as a 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 10% of the projected
20,000 employees that are to be hired by Amazon.

2. Office Buildings
a. AREA:
1. 540,225 square feet { Combined)
il. 12.5 acres roughly
b. 5 —story building each
¢. These buildings are to be able to employ of 30% of the
projected 20,000 employees that is to be hired by Amazon.

3. Convention Center
a. AREA:
i. 2.5 million square feet
1. 57 acres (largest structure)
b. 3 - story building
c. This building is to be able to employ at least 15% of the
projected 20,000 employees that is to be hired by Amazon.

4. Warchouse
a. AREA:
i. 350,000 square feet
ii. 1000’x 350°
b. 1 - story building
c. This building is to be able to employ at least 45% of the
projected 20,000 employees that are to be hired by
Amazon.

2. Structural load calculation/ Slab Design



AN

i. 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.

Beam Column Design
Completion of Steel Structure
STAAD Pro

Reinforcement Materials

10



11

qnH [ fo 400]4 pay] (€€ 24n31]

Juaiao0;d 1o B woaq yiim suSIsap qriy [ ayi fo 400y puodag ayj fo Burmodp (-7 3yl fo UOISI3A PUOOING UD SaPRpUL 24n3Lf Siy |

QrEf L] Jo 4100],] pu0dag :7°¢ 2n31q

‘quawaov)d uunjo P wwaq ynm suSisap qnpf L1 24 fo 100} jsaif a1 fo Buimpap -7 341 fo u0ISIaa POIOIND UD SPNIIUL 2NB1f SIY |

Q\.ﬂ% QRH L] J0 400} 1541 ] °§ 24n31
\



4

s8uipjing a9J Jo 400 5414 :G"€ 24Nl

uaiua00)d wunjod B wosq yiim suSisap quiy 1§ a1 f0 100l yranof ayl fo Jumpap -7 Y1 fO UOISIA PRIOIND UD SAPRIOU a4n8yf sty

qnE L1 f0 400].] Y1an0y p°€ 24n3if

Juawaonyd wiunjoo P woaq yim suSisap qri 1] 2yl fo 400}f payi a1 fo Swmoap (J-7 2y fo u0IS.24 pPOOIND UL SIPA{IU 2n3y sy




£t

s8utpping 291fJ0) Jo 400]] pAY] [ "E 24n31

‘uawao0}d uwnjos P woaq ynm sudisap Sutppng 201ffo oy fo ooif 1saf ay1 fo Sutmpp -7 3y fo 10IS4A POIOIND UD SIPRIIUL 24NBY SIY L

sSuipping aofJp fo 400}.] puc2as 9§ a4n3ig

‘usuaoyd wunjos % wpaq yum suSisep Suppng 2o4ffo sy fo 100)f 1841 3y fo SWMpIp (I-7 Y1 fO 4OISI3A PPOOIND UD SAPNOUL 2NBIf S |




Pl

ABIUITY UONUIAUOY) JO L0O] 541, 16§ 24NB1]

wawizonid uwingos p wvaq ynm suSisap Sutpiing 2o1ffo ayi fo 400y yifif pup yrinof ayl fo Burmpap -7 241 fo UOISLIA PPIOIND UD SIPNYOUY 24nBlf SIH [

sSuippng a9LJO fo 400] Yifi J/Y1AN0] Q"€ aANBL]

Juawas0id uwnjod P woaq yum susisap Suipjing 201ffo aui fo 1oolf paiyl ayi fo Sumpdp -7 24} JO uOISI3A pUI0IND UD SAPRIIUT NS ST




ST

tuautaao)d uwingod I woag yiw suSISap 21UI3 UONUIAUD 34] JO 400} puoIas iyl fo Buimpip (-7 ay] fO UOISIdA PPIOIND UD SAPRjIU} NSl Sy ]

ABIUBY) UOHUIAUOY) fO 4001 pU0OI3S ()] € 24n31f

tuawa20)d Wnjod B wpaq yim USSP 41UAD UHONUPALOD 3ifi JO 100l 1541f Y1 fo Burmpip (-7 2y} fo UOISI3A POIOIND UD SBPNIOUT 2nB1f S1Y ]




9T

Yut2udovd UUINIOD P WDAQ I SUBISIP A1UID HOINGLISIT
ampnags 12235 ayi_fo ooyl punaie) syt Jo Suimvap q-£ Y1 f0 UOISIA POIOIND U SIPALILY AmBIf ST |

r

( Ba) uounqLUSI( [391S JO 4001 pUROLD (7 [ '€ NSl

juataop)d uuinjod P wWoag YHm SUSISIP 121033 UOLUIAUGD il f0 4100} paiy} sy fo Bumop -7 Yl JO UOISLIA PDIOIRD UE SIPRIIUT 24nB1f S

I

=
_ WWL I

ADIUD?Y UOUIAUOD) fO 400 PAIY] :[]°E 24Nl



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
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 Seil Classification:

17



The CME 75 Drilling Rig was used for the dnlling. 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
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.

Trrrap v wtad Lirowp hatwe
A0 fue = w13% fus No, 200 = Lean clay
* X 200  14-29% plus No. 20 w5 samd = & gravel = Leanclay with wand
M = Yand = CL = 5 s < % grase] = Lean «lay wich gravel
4 ok s or % ¢ % saml = % granc e <15% gravcl = Samuly foun clay
wharvi =% plus * 5% gravet = Samdy % clay with grasel
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Figure 4.1: Unified Soil Classification System
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Figure 4.2: Plasticity Chart
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Plastic index [ Sieve Analysis (#200) | [l Coarse Fraction [ water content [l Group Name i Classlfcatlon

25 43 16 27 % 29% 19% CL Sandy lean Clay

7.5 a7 19 28 81% 19% 12% Ccl Sandy lean Clay

8.7 - - 0 20% 80% 6% - Sand

15 51 24 27 69% 31% 13% CH Sandy Fat Clay

20 - - 0 16% 84% 8% - Sand

25 62 ao 2 80 20% 15% CH Sandy Fat Clay

30 62 27 35 9% 21% 13% CH Sandy Fat Clay

a0 69 28 41 B3% 7% 17% CH Sandy Fat Clay

50 71 33 38 72% 28% 18% CH Sandy Fat Clay

60 62 34 35 79% 21% 19% CH Sandy Fat Clay

Table 4.1: Soil Classification for Test hole #1
e - l - de . a 00 04 a 1) - 0 e p g atlo

2.5 48 20 28 54% 46% 13% L Sandy lean Clay
5 51 32 19 9% 31% 14% MH Sandy Elastic Sift
10 - - . - . 8% Sand

12.5 46 19 27 74% 26% 18% CL Sandy lean Clay
17 - - - - - 10% Sand

20 32 16 156 54% 46% 13% CL Sandy lean Clay
25 60 31 29 81% 19% 21% MH Sandy Elastic Silt
30 72 31 41 3% 18% 20% CH Sandy Fat Clay
40 63 38 29 52% 38% 4% MH Sandy Elastic Silt
50 80 39 41 69% 1% 18% MH Sandy Elastic Silt
60 58 34 34 84% 16% 0% MH Sandy Elastic Sitt

Table 4.2: 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
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bearing capacity, and develop a foundation recommendation. The foundation will not only be

safe for loading but will also be very cost efficient.

Transportation

For the Transportation aspect of this project, the parking lot design, plan and profile of
the local road, and the roadway intersections have been completed. For the parking lot design,
the amount of employees in each building was calculated based on the percentage of employees
working in each building. For the warehouse, 40% of employees work in the building so the
parking lot's capacity was 8000 parking spots. For the office development, 35% of employees
worked in the buildings so 7000 parking spots were designed. The convention center holds 15%
of the total number of employees so the parking lot will consist of 3000 parking spots and finally
the IT Hub will hold 10% of the total employees and will require 2000 parking spots. The
parking lot angle selected to ensure enough parking spots will fit in the provided area will be 30
degrees. This allows the space between one aisle to another to be the smallest at 14 feet. The
MUTCD was utilized to ensure the number of spots and the dimensions of the parking spots and

rows met the code.

For the plan and profile of the local road, the elevation for Warren Road, the road we plan
on connecting to, was determined and a 2% grade was calculated and drawn in autocad to create
an accurate profile curve. Below in figure 5.2 and 5.3 the plan and profile drawing completed in
autocad can be found. We designed each road within the property that will connect one building
to the next and allow simple access to each designated parking lot. Between each lot where there
is an intersection, the type was selected based on the maximum flow during peak hours. There is

a minimum of two entrances/exits for each parking lot to prevent congestion and allow a smooth
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flow of traffic on the property. The roadway intersections were designed 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 was determined what
risks were found at each intersection and designed necessary barriers and and other protective
structures to protect all commuters that met the MUTCD code. Finally, utilizing autocad, a plan
drawing of each intersection was created so the layout and proximity to each parking lot is clear.
Below are the autocad drawings of each type of intersection as well as a sample parking lot plan

view to show the dimensions of each bay as well as the distance each row is from the next.

Figure 5.1 : 4-way intersection with stop sign

Figure 5.2: Profile View of Local Roadway
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Figure 5.3: Plan View of Local Roadway
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Figure 5.4: Intersection plan view of Profect

Figure 5.5:4-way intersection with stop light
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Figure 5.7: Continuous Traffic Intersection
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Environmental

Wastewater treatment is the process of removing impurities from wastewater (water that
is no longer needed or appropriate for use) and converting it into effluent that can be returned to
the environment. The Texas Commission on Environmental Quality (TCEQ) and the Texas

Administrative Code (TAC) Chapter 30 will be used to design the Wastewater Treatment Plant.

Table : Wastewater Characteristics
— 2 Table. wunt W

Constituent|Concentration, mgll
Strong|(Medium||Weak
Total solids 1200 | 700 | 350
Dissolved solids (TDS)'}i 850 |i 500 | 250
Suspended solids 350 200 | 100
Nitrogen (as N) 85 40 || 20 ||
Phosphorus (as P) 20 10 6 |
Chloride' 100 || 50 | 30
l|Alkalirity (as CaCO3) 200 100 | 50
Grease 150 100 50
BODs’ 300 || 200 |f 100

—

In accordance with the Texas Commission of Environmental Quality (TCEQ) Design
Organic Loadings and Flows for a New Wastewater Treatment Facility, for an office building or

factory, designed for the largest shift, will produce a daily wastewater flow of 20 gallons/person.
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Table : Design Organic Loadings and Flows for a New Wastewater Treatment Facility

this chapter)

Source Remarks Daily Wastewater Wastewater Wastewater
Flow Strength Strength
(gallons/person) (ﬂ_gﬂ BOD,) (mg/l NH;-N)
Municipality Rcsidential 75-100 250-400 15-75
Subdivision |Rcsidential 75-100 250-400 15-75
Trailer Park 2% Individuals per 50-60 250-350 15-75
(Transicnt) Trailer
Mobilc Home Park |3 Individuals per 50-75 300 15-75
Trailer
School Cafeteria & Showers 20 300 15-75
Cafctenia/No Showers
15 300 15-75
Recrcational Parks |Overnight User 30 200 15-75
Day Uscr 5 100 15-75
Office Building or |A facility must be 20 300 15-75
Factory designed for the
largest shift
Hotel/Motel Per Bed 50-75 300 §5-75
Restaurant Pcr Mcal 7-10 1000* 15-75
Restaurant with bar|Per Meal 912 1000* 15-75
or cocktail lounge
Hospital Per Bed 200 300 15-75
Nursing Home {Pcr Bed 75-100 300 15-75
Alternative Per Capita 75 N/A N/A
Collection Systems
(Subchapter D of

*Bascd on a restaurant with a greasc trap

With this data, the expected wastewater flow may be calculated by multiplying the flow

per person by the population, and then converting the units to meters cubed per day using the

conversion factor.
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Executive Summary

Structural Problem Statement for Structural

In a 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 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

function but in an Amazon style without disturbing existing surroundings.

Proposed Solutions for Structural

JPMS 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, we will be able to actively

maximize the size of the buildings while still reducing cost of buildings by doing 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
planning exactly how the building should be built.

3. Due to the small staff and 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 solutions

and we can add a skywalk between the identical office buildings.
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JPMS 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, 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: 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 belief that
the highest value of Amazon’s net worth will increase. The location may not have a high demand
population but is in high demand with high traffic volume. The structural design components
will not only as be mentioned before reducing costs play be an area where 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.
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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. 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

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.
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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.
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
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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
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
JIMPS 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 leamn to adapt and apply them as

necessary.
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.
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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
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.
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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 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.
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ASSIGNMENTS FOR OUTCOME “3”

An ability to communicate effectively with a range of audiences




DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
CVEG 4200 SENIOR DESIGN AND PROFESSIONALISM 1

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

FALL 2021
INSTRUCTOR: DR. Md Jobair Bin Alam

Title of Assignment

Midterm and semester-end presentation of the design results to
faculty and student audiences

Outcome Measured Using this Assignment

Outcome 3
An ability to communicate effectively with a range of audiences (Oral Communication)

Check the communication characteristics related to this assignment

Involves ability to organize, plan, design/prepare and use appropriate visual aids for
communication/presentation to a range of audiences (executives, technical and non-technical).
Involves ability to demonstrate technical knowledge and understanding of the subject, prepare
and display prototypes or models when they are necessary, respond clearly to questions in a
professional manner

Requires use of correct grammatical English and technical terms appropriate to technical area
and audience type; ability to speak with clarity and confidence, maintain good posture and eye
contact with the audience

Geared to diverse groups of stakeholders (students and industrial representatives, etc.)

Brief justification of the suitability of assignment for the outcome

Students will complete a technical report with description of the project, technical
schematics of the components, system or processes. All students will give a formal oral
summary presentation on their aspect of the project at Mid-Semester and at the end of
Fall 2021 semester to Faculty.




CVEG 4200 Senior Design and Professionalism I
FALL 2021

ASSIGNMENT STATEMENT/QUESTIONS
GRADING SCHEME FOR ASSIGNMENT



PVAMU Civil & Environmental Engineering Department
PROJECT RESENTATION
EVALUATION

Name of Evaluator: Md Jobair Bin Alam Date: 12/01/2021

Team Evaluation: CVEG 4200-Senior Design & Professionalism I
Presentation on 12/01/2021 Group 1

Evaluation
Team Score Comments

Organization (15)
Introduction of presentation 5
Preparedness for presentation 5
Ability to stay within time limit 5

Total out of 15 —
Technical Content (40)
Technical content 10 |7
Demonstration of understanding of Project Scope | 10 | 8
Creativity/originality of design concepts 10 |8
Proper understanding of codes and standards 10 |7

Total out of 40 30
Delivery (20)
Use of vocabulary appropriate to technical subject 10

. . 10

and audience, clarity/confidence
Business attire, posture and eye contact 10 | 10

Total out of 20 20
Visual Aids (10)
Quality and adequacy of slides 5 |4
Readability and relevance of information 5 |4

Total out of 10 8
Professionalism (15)
Management skills: Project management scheme, s |4
scheduling, and meeting milestones
Business skills: Mention of providing a service to s 4
a client
Leadership skills: Mention of leadership roles and s 5
challenges as a leader

Total out of 15 12

. _____________ _________________________________|
G d Total out of 100 83 Team presentation as group was a concern, but the leadership was
ran OLALGRLO commendable from the team lead.




PVAMU Civil & Environmental Engineering Department

PROJECT RESENTATION

Name of Evaluator: Md Jobair Bin Alam

EVALUATION

Date: 12/01/2021

Team Evaluation: CVEG 4200-Senior Design & Professionalism I
Presentation on 12/01/2021 Group 2

Evaluation
Team Score Comments

Organization (15)
Introduction of presentation 515
Preparedness for presentation 5|5
Ability to stay within time limit 515

Total out of 15 15
Technical Content (40)
Technical content 10 |8 N. Smith presented very good in the technical content of the
Demonstration of understanding of Project Scope | 10 | 8 project.
Creativity/originality of design concepts 10 |8
Proper understanding of codes and standards 10 | 8

Total out of 40 32
Delivery (20)
Use of vocabulary appropriate to technical subject 10

. . 10

and audience, clarity/confidence
Business attire, posture and eye contact 10 | 10

Total out of 20 20
Visual Aids (10)
Quality and adequacy of slides 5 |5
Readability and relevance of information 5 |4

Total out of 10 9
Professionalism (15)
Management skills: Project management scheme, s |5
scheduling, and meeting milestones
Business skills: Mention of providing a service to s 4
a client
Leadership skills: Mention of leadership roles and s 5
challenges as a leader

Total out of 15 13

. _____________ _________________________________|
Grand Total out of 100 90




PVAMU Civil & Environmental Engineering Department

PROJECT RESENTATION

Name of Evaluator: Md Jobair Bin Alam

EVALUATION

Date: 12/01/2021

Team Evaluation: CVEG 4200-Senior Design & Professionalism I
Presentation on 12/01/2021 Group 3

Evaluation
Team Score Comments

Organization (15)
Introduction of presentation 5 |4
Preparedness for presentation 5|5
Ability to stay within time limit 515

Total out of 15 14
Technical Content (40)
Technical content 10 |8
Demonstration of understanding of Project Scope | 10 | 8
Creativity/originality of design concepts 10 |8
Proper understanding of codes and standards 10 | 8

Total out of 40 32
Delivery (20)
Use of vocabulary appropriate to technical subject 9

. . 10

and audience, clarity/confidence
Business attire, posture and eye contact 10 |9

Total out of 20 18
Visual Aids (10)
Quality and adequacy of slides 5 |4
Readability and relevance of information 5 |4

Total out of 10 8
Professionalism (15)
Management skills: Project management scheme, s |5
scheduling, and meeting milestones
Business skills: Mention of providing a service to s 4
a client
Leadership skills: Mention of leadership roles and s 4
challenges as a leader

Total out of 15 13

. _____________ _________________________________|
Overall, the presentation was commendable, but need more
Grand Total out of 100 85 improvement.




Designed and Constructed by:
JJMPS Consulting
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About the project

JIMPS 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

JIMPS 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

l)fawing °

o  Office Building, Steel Structure Design,

Convention Center

B beam placement

®  mark columns

m  Label dimensions
e Structural load calculation
e Slab Design

STADD Pro models
o  Analyze your output
results

Beam and Column Design
Steel Structure design of
warehouse
Maximum Values

o  Bending Moment,

o  Shear Force

o Axial load

o  Location Component

Reinforced Bars
o  Footing size,
reinforcement
Reinforced Concrete Design

Basemen!
wall

Interior

Basement
lloo:

Exterior
columns
32
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OFFICE BUILDING 1/2- Second Floor Level Floor Plan
INFORMATION

0 AREA:
0 540,225 square feet
0 735'x 735’
0 12.4 acres
0 Population:
0 30 % of 20,000 employees
0 6,000 employees total
0 5-—story building each




OFFICE BUILDING 1/2 —Third Floor

INFORMATION

0 AREA:
0 540,225 square feet
0 735'x 735’
0 12.4 acres
0 Population:
0 30 % of 20,000 employees
0 6,000 employees
0 5 —story building
0 Sky walk is to be added during structural
analysis
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OFFICE BUILDING 1/2- Fourth/Fifth Floor

INFORMATION

00 AREA:
0 540,225 square feet
0 735'x735’
0 12.4 acres
[0 Population:
0 30 % of 20,000 employees
0 6,000 employees
[0 5-story building



CONVENTION CENTER- First Floor
INFORMATION

0 AREA:
0 2,500,000 square feet
0 57 acres
0 Population:
0 15 % of 20,000 employees
0 3,000 employees
0 3-story building




CONVENTION CENTER- Second Floor
INFORMATION

0 AREA:
0 2,500,000 square feet
0 57 acres
0 Population:
0 15 % of 20,000 employees
0 3,000 employees
0 3-story building




CONVENTION CENTER- Third Floor
INFORMATION

0 AREA:
0 2,500,000 square feet
0 57 acres
0 Population:
0 15 % of 20,000 employees
0 3,000 employees
0 3 -—story building
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INFORMATION TECHNOLOGY HUB
GROUND LEVEL

0 AREA:
[0 100,000 square feet
0 400’x 250’
[0 Population:
0 10 % of 20,000
employees
[0 2,000 employees
0 4 - story building

ENTRANCEENIT




SECOND FLOOR
EMPLOYEE - 271

INFORMATION TECHNOLOGY HUB

GROUND LEVEL

0 AREA:
[0 100,000 square feet
0 400’x 250’
[0 Population:
0 10 % of 20,000
employees
[0 2,000 employees
0 4 - story building
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INFORMATION TECHNOLOGY HUB
GROUND LEVEL

0 AREA:
[0 100,000 square feet
0 400’x 250’

[0 Population:
0 10 % of 20,000

employees

[0 2,000 employees

0 4 - story building

THIRD FLOOR
EMPLOYEE - 271
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. Ofca
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INFORMATION TECHNOLOGY HUB

GROUND LEVEL

0 AREA:
[0 100,000 square feet
0 400’x 250’
[0 Population:
0 10 % of 20,000
employees
[0 2,000 employees
0 4 - story building




WAREHOUSE INFORMATION

0 AREA:

[0 350,000 square feet

0 1000’x 350’

0 Population:

0 45 % of 20,000 employees
[0 9,000 employees

0 1-story building

[0 Used Autodesk Robot Structural to design



Original Progress Timeline for Structural

Task v

Assigned Task

Semester 1

Semester 2

v

8weeks (12 weeks

8weeks |12 weeks

16 weeks

Stuctual Engineering

2D Drawing- Office Building, Warehouse, Convention
Center, (Label dimensions, mark columns and beam

Johnathon Chevalier

placement)
Structural load calculation Johnathon Chevalier
Slab Design Johnathon Chevalier

Input and output after analyzing STADD Pro
model for Office Buildings, Warehouse,
Convention Center, (dead, live, and wind loads)

Johnathon Chevalier

Beam and Column Design, steel structure design
of warehouse

Johnathon Chevalier

Analyze your output results obtained from
STADD Pro.

Johnathon Chevalier

Reinforcement bars and Reinforced Concrete
Design for foundations including footing size,
reinforcement.

Johnathon Chevalier




Updated Progress Timeline For Structural

Crisis Management Timeline

Key activities and planning for risk mitigation




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
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o1l Classification

Group symbol

PI>7and — > CL
A plots on or

<30% plus <—>
No. 200 =

X

a >
above =30% plus
A-line No. 200 x
<30% plus >
4
No. 200 =
Inorganic —> 4=PI=7—> CL-ML<
A and plots on A ot
or above =30% plus
A-line No. 200 =
<30% plus <—>
LL<50 N 7 No. 200
Pl <4or > ML«
plots below .
A-line =30% plus
No. 200 -
N o
oigmiel{ —ovendued o) woLs s swFEEESE
LL—not dried
<30% plus ——>
7 No. 200 >
PI plots on > CH
A orabove A =
A-line =30% plus
No. 200 o2
¢ Inorganic
<30% plus ——>
4
No. 200 =
PIplots —— > MH
LL =50 ¢ below a 4
A-line =30% plus
No. 200 >

LL—oven dried

) z
Organic (
LL—not dried

<0.75 , —> OH———> See Figure 5.6

<15% plus No. 200

15-29% plus No. 200 ——>
S

% sand = % gravel ——»

4

% sand < % gravel =

vy

<15% plus No. 200
15-29% plus No. 200 —>

4

% sand = % gravel —>
»

% sand < % gravel ——>

v

Group name

> Lean clay
% sand = % gravel ——> Lean clay with sand
% sand < % gravel » Lean clay with gravel
<15% gravel ————> Sandy lean clay
=15% gravel > Sandy lean clay with gravel
<15% sand ———> Gravelly lean clay
=15% sand > Gravelly lean clay with sand

> Silty clay
% sand = % gravel —— Silty clay with sand
% sand < % gravel ——> Silty clay with gravel
<15% gravel > Sandy silty clay
=15% gravel ———> Sandy silty cl
<15% sand > Gravelly silty clay
=15% sand —> Gravelly silty clay with sand

with gravel

<15% plus No. 200

* 15-29% plus No. 200 —>

a

% sand = % gravel —>
»

% sand < % gravel ——>

4

<15% plus No. 200 -
5-29% plus No. 200

% sand = % gravel

% sand < % gravel -

YYvvy vy

> Silt

% sand = % gravel ——> Silt with sand

% sand < % gravel > Silt with gravel

<15% gravel ————————> Sandy silt

=15% gravel > Sandy silt with gravel
<15% sand ——————> Gravelly silt

=15% sand > Gravelly silt with sand

—> Fat clay
% sand = % gravel > Fat clay with sand
% sand < % gravel —> Fat clay with gravel
<15% gravel > Sandy fat clay
=150 gravel ———> Sandy fat clay with gravel
<15% sand > Gravelly fat clay
=15% sand ———> Gravelly fat clay with sand

<15% plus No. 200
15-29% plus No. 200 _

\d

% sand = % gravel _

Yyvvy vy

% sand < % gravel -

Elastic silt

% sand = % gravel —> Elastic silt with sand

% sand < % gravel ——> Elastic silt with gravel

<15% gravel > Sandy elastic silt

=15% gravel > Sandy elastic silt with gravel
<15% sand ——— > Gravelly elastic silt

=15% sand ——————> Gravelly elastic silt with sand




Soil Classification
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Soil Classification Test hole #1

Depth (ft) Bl Liquid Limit K Plastic Limit K@l Plastic Index & Sieve Analysis (#200) Il Coarse Fraction K8 Water Content K Group Name Classifeation K ___sT_ I8

0-2.50 43 16 27 71% 29% 19% Sandy lean Clay 7
2.50-7.50 47 19 28 81% 19% 12% GL Sandy lean Clay 10
7.50 - 8.50 - - 0 20% 80% 6% - Sand 15
8.50 - 15.00 51 24 27 69% 31% 13% CH Sandy Fat Clay 15
20.00 - 25.00 - = 0 16% 84% 8% = Sand 20
25.00 - 30.00 62 30 32 80% 20% 15% CH Sandy Fat Clay 25
30.00 - 40.00 62 27 35 79% 21% 13% CH Sandy Fat Clay 39
40.00 - 50.00 69 28 41 83% 17% 17% CH Sandy Fat Clay 53
50.00 - 60.00 71 33 38 72% 28% 18% CH Sandy Fat Clay 65
60.00 - 70.00 69 34 35 79% 21% 19% CH Sandy Fat Clay 89




Soil Classification Test hole #2

Depth (1) K@ Uquid Limt | Plastc imit [ Plasicindex_ Gl Sieve Anlysis +200) A Coarse Fraction [ Water Content B Group Name Kl Clssication B s E

2.5-5.0 48 20 28 54% 46% 13% CL Sandy lean Clay 8
5.0-10.00 51 32 19 69% 31% 14% MH Sandy Elastic Silt 10
10.00- 12.50 - - - - - 8% Sand 13
12.5-17.00 46 19 27 74% 26% 18% CL Sandy lean Clay 17
17.00 - 20.00 - - - - - 10% Sand 20
20.00 - 25.00 32 16 16 54% 46% 13% EL Sandy lean Clay 24
25.00 - 30.00 60 31 29 81% 19% 21% MH Sandy Elastic Silt 24
30.00 - 40.00 72 31 41 82% 18% 20% CH Sandy Fat Clay 54
40.00 - 50.00 68 39 29 62% 38% 4% MH Sandy Elastic Silt 42
50.00 - 60.00 80 39 41 69% 31% 18% MH Sandy Elastic Silt 72
60.00 - 70.00 68 34 34 84% 16% 20% MH Sandy Elastic Silt 98

@




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.




Geotechnical Management Timeline

Key activities and planning for risk mitigation

Examine Boring
Logs

Fall 2021: Semester 1 Spring 2021: Semester 2

Beginning of
Semester

End of
Semester

@




Transportation

This semester the following tasks were
completed:

= Plan and Profile of a local road
= Intersection Design

= Parking Lot Design




Profile of Local Roadway

Profile




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

-: Continuous

traffic with singular
stop sign

Convention Center

Office Developme

Warehouse

|

Business Centers




4-Way Intersection
with Stop Lights

- Wz




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

Plan and Profile of Local R

Fall 2021: Semester 1 Spring 2022: Semester 2




Water Resources

e [ ocation of Storm Ditch

e Rainfall intensity/100-year rainfall investigation

e (alculation of the quantity of water

e Designing stormwater runoff, while avoiding flooding risks and property damage
e Design capacity of the ditch based on rainfall study

e  Drainage ditch with profile and cross section




[Location of Stormwater Ditch




Rainfall Intensity/100-year

Q=C*T*A
Where
Q =Runoff Flow
C = Runoff Coefficient
I = Rainfall Intensity

A= Acres

43360 fr
iin X 12in

1ft 1hr

X 3500z

127.05¢fs =.3 x 1.05-= x 400acres X




Progress Timeline for Water Resources

i fooding risks and property




Environmental (Wastewater Treatment
Plant)

Calculate and estimate wastewater quantity.
e  Wastewater treatment process and facility.
e  Wastewater Treatment Schematics and Location.

e Develop methodology to treat wastewater and disposal.

e Choosing a reliable dumping location for treated water disposal




Progress Timeline for Environmental

B =—

Fall 2021: Semester 1 Spring 2021: Semester 2




Environmental (Wastewater Treatment

Plant)

Source Remarks Daily Wastewater Wastewater Wastewater
Flow Strength Strength
(gallons/person) (mg/l BOD;) (mg/l NH;-N)
Municipality Residential 75-100 250-400 15-75
Subdivision Residential 75-100 250-400 15-75
Trailer Park 2% Individuals per 50-60 250-350 15-75
(Transient) Trailer
Mobile Home Park |3 Individuals per 50-75 300 15-75
Trailer
School Cafeteria & Showers 20 300 15-75
Cafeteria/No Showers
15 300 15-75
Recreational Parks |Overnight User 30 200 15-75
Day User 5 100 15-75
Office Building or |A facility must be 20 300 15-75
Factory designed for the
largest shift
Hotel/Motel Per Bed 50-75 300 15-75
Restaurant Per Meal 7-10 1000* 15-75
Restaurant with bar|Per Meal 9-12 1000* 15-75
or cocktail lounge
Hospital Per Bed 200 300 15-75
Nursing Home Per Bed 75-100 300 15-75
Alternative Per Capita 75 N/A N/A
Collection Systems
(Subchapter D of

this chapter)

*Based on a restaurant with a grease trap




Environmental (Wastewater Treatment
Plant)

AADF = Population x Average Daily F low per Capita
AADF = 20000 ppl x 20 —2%—— = 400000 £%

capita — day

al m3 - }23
O = 400000 &= x 0.003785 Z; = 1514 2




Closing

Thank you for your time! Are there any questions?

@




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

4  Project Flow Chart Of Member
> Armando Gomez - Structural Engineer
>  Abram Auguste - Geotechnical Engineer
>  Alex Martinez - Transportation Engineer
> Nathaniel Smith - Water Resource Engineer

4  Project Description
>  Project Summary

>  Proposed Site Location

4 Tasks
> Structural
>  Geotechnical
>  Transportation
>  Water Resources
>  Environmental



Organizational Chart

_
Armando Gomez
Team leader
Structural Engineer
Environmental Engineer

Abram Auguste
Geotechnical Engineer

Alex Martinez

Transportation Engineer

a
Nathaniel Smith
Water Resources Engineer




G.A.M.S. Engineering

g X ‘ Name: Armando Gomez

iy R 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
SRR and project managed multimillion dollar projects

e in California for electrical contractors.



G.A.M.S. Engineering

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

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.

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

@)

o O O O

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.
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Figure 1: 400 Acre near Brenham (Washington County)

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



Geotechnical

e Develop boring logs using raw information

e Analyze the boring logs

e Analyze both the soil report and soil classification

e Foundation design: bearing capacity and settlement

e Analyze different foundation system and recommend safe and low-cost foundation
system ( Type, size and depth and material for foundation, and related specifications)

e Embankment design (slope of major highway)

e 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 mi®. 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 I1I)

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.AM.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.

Boring 1 Assume Gravel O
SPT-Values Depth (Feet) LL PL Plastic Index, Pl | Sieve No. 200 | Water Content, % Plasticity Chart Coarse Fraction, % Classification N
3,34 2.5 43 16 27 71 14 CcL 29% Sandy Lean Clay 7
3,55 F 47 19 28 81 12 CcL 19% Sandy Lean Clay 10
4,87 g - - ~ 20 6 - 80% Sand 15
3,78 15 51 24 27 69 13 CH 31% Sandy Fat Clay 15
8,10,10 20 - - - 16 8 - B84% Sand 20
9,12,13 30 62 30 32 80 15 CH 20% Sandy Fat Clay 25
11,1821 40 62 27 35 79 13 CH 21% Sandy Fat Clay 31
13,2231 50 69 28 41 83 17 CH 17% Sandy Fat Clay 53
17,26,34 60 71 33 38 72 18 CH 28% Sandy Fat Clay 60
18,39,50 68 69 34 35 79 19 MH 21% Sandy Elastic Silt 89
Boring 2
SPT-Values Depth (Feet) LL PL Plastic Index, Pl | Sieve No. 200 | Water Content, % Plasticity Chart Coarse Fraction, % Classification N
444 25 48 20 28 54 i3 CcL 46 Sandy Lean Clay 8
5,55 5 51 32 19 69 14 MH 31 Sandy Elastic Silt 10
6,88 10 - - - - 8 - Sand 16
8,89 125 45 19 27 74 18 cL 26 Sandy Lean Clay 17
8,10,10 17 - - - - 10 - Sand 20
1012,12 20 32 16 16 54 13 CcL 456 Sandy Lean Clay 24
- 25 60 31 29 81 21 MH 19 Sandy Elastic Silt
1012,12 30 72 31 41 82 20 CH 18 Sandy Fat Clay 24
13,26,28 40 68 34 34 62 4 MH 38 Sandy Elastic Silt 54
16,20,22 50 80 39 41 69 18 MH 31 Sandy Elastic Silt —
143438 60 68 34 34 84 20 MH 16 Sandy Elastic Sift 72
13,48,50, 68 ~ = = - = = - - 98




Elevation: 342 ft.

Sandy Lean Clay (CL)

Elevation: 312 ft.
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Obtained Values

— b _ Ib
A 115.095 e and . 101. 854 e

Q,,. = Bearing Capacity(BC) = 1.3 X 7.5kPa X 5.14 + 27.55¢ kPa X 1 = 77.669 kPa = 1622.151 =
=

o,  le22151= :b :
QAEiawabis =rRe = 3 = 540. 717F (Q = Load: q = pressure B <=485 good. If larger then increase

foundation)
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Table la: Boring 1 Analysis for Circular Pile

Depth (ft)|Qp (Ib) Qs (Ib) Qu (Ib)
Y] 0 0 0
2.5 6361.725204 | 2544.690082 8906.415286
7.5 9542.587807 12087.27789 21629.86569
9 0 12087.27789 12087.27789
15 14137.16712 35177.98419 49315.15131
20 0 35177.98419 35177.98419
30 24033.18411 96062.05059 120095.2347
40 36756.63451 207148.7682 243905.4027
50 49480.08492 394073.5335 443553.6184
60 56548.66848 650427.4973 706976.1658
68 74220.12738 1031754.018 1105974.146

Table 1b: Boring 1 Analy

sis for Square Section Pile

Depth (ft)|Qp (Ib) Qs (Ib) Qu (1b)
0 0 4] 0
2.5| 7068.58356 1675 8743.58356
5| 9083.129875 5594.25 14677.37988
10| 15197.45465 15914.25 31111.70465
12.5| 16081.0276 29279.875 45360.9026
15| 18873.11811 45700.375 64573.49311
20| 22619.46739 70660.375 93279.84239
30| 22619.46739 108100.375 130719.8424
40| 50186.94328 204660.375 254847.3183
50| 40997.78465 303260.375 344258.1597
60| 67858.40218 499100.375 566958.7772
68| 92598.44464 801972.375 894570.8196

Depth (ft) VS Qs, Qp, Qu (Ib)
Capacity Curve 1a

Depth (ft) VS Qs, Qp, Qu (Ib)
Capacity Curve 1b

—— ':',I:' (1)
@ Qs (Ib)

—p— QU ..||:.:.



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

e  Steel Manual 14th Edition

e International building code 2021

e  (alculation of dead & live loads
o W=D +L,

e  Uniformly Distributed Load Simply Supported Beam
o V.. =WL2

M
o MMax =WL?/8
o  Check Answers
© VMax < (bV an

© MMax < q)b Mn



Warehouse Column Spacing
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Amazon Warehouse




5 Story IT Hub and Office Space




5 Story IT Hub and Office Space
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5 Story IT Hub and Office Space




3 Story Convention Center




3 Story Convention Center
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3 Story Convention Center




Transportation

e Roadway Layout for entire project, connecting road with highway
e Interchange design

e Parking lot layout plan for the entire project facility

e Location of signals and related traffic study

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

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



Figure 1:

Project Layout
W/O Geological
Map

PVAMU - CVEG

DWG. NO:
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GRADE:J ‘

INSTRUCTOR:

Dr. Alam, Md. Jobai




Figure 2:
Project Layout

With Geological
Map

DRAWN BY:
PVAMU - CVEG : G.A.M.S. Engin.

TITLE: INSTRUCTOR:
Project Site Layout Dr. Alam, Md. Jobair




Water Resources

e Location of storm water ditch

e Rainfall intensity, 100-year rainfall investigation period

e Calculation of the quantity of water

e Designing stormwater runoff, while avoiding flooding risks and property damage
e Design capacity of the ditch based on rainfall study

e Drainage ditch with profile and cross section



Water Resources

PDS-based precipitation frequency estimates with 90% confidence intervals (in int:hes)1
) Average recurrence interval (years)
Duration
1 2 5 10 25 50 100 200 500 1000
5min 0.466 0.535 0.651 0.745 0.871 0.964 1.06 1.15 1.29 1.39
. (0.353-0.616) (0.410-0.703) (0.497-0.857) (0.559-0.992) (0.632-1.19) (0.681-1.36) (0.729-1.53) (0.776-1.72) (0.835-1.98) (0.878-2.19)
AoV 0.741 0.852 1.04 1.19 1.39 1.55 1.70 1.84 2.03 217
(0.561-0.979) (0.653-1.12) (0.792-1.37) (0.893-1.59) (1.01-1.91) (1.10-2.18) (1.17-2.46) (1.24-2.74) (1.32-3.12) (1.37-3.42)
15-min 0.937 1.07 1.30 1.48 1.73 1.92 2.11 2.30 2.55 273
(0.709-1.24) (0.820-1.41) (0.988-1.71) (1.11-1.97) (1.26-2.38) (1.36-2.71) (1.46-3.06) (1.55-3.42) (1.66-3.92) (1.73-4.32)
A 1.33 1.51 1.82 2.07 2.41 2.66 2.91 3.18 3.56 3.85
(1.00-1.75) (1.16-1.99) (1.39-2.40) (1.56-2.76) (1.75-3.30) (1.88-3.75) (2.01-4.22) (2.14-4.74) (2.31-5.48) (2.44-6.08)
50-min 1.73 1.99 B 2.77 324 3.58 3.93 4.33 4.91 5.39
- (1.31-2.29) (1.53-2.62) (1.85-3.19) (2.08-3.69) (2.34-4.42) (2.52-5.03) (2.71-5.70) (2.92-6.46) (3.20-7.58) (3.41-8.52)
i 2.10 2.48 3.09 3.61 4.33 4.87 5.46 6.16 7.22 8.12
(1.61-2.75) (1.91-3.20) (2.38-4.02) (2.73-4.76) (3.15-5.85) (3.46-6.79) (3.79-7.85) (4.17-9.12) (4.71-11.1) (5.16-12.8)
_— 2.31 2.78 3.52 4.16 5.07 5.79 6.59 7.55 9.02 10.3
(1.77-3.00) (2.14-3.54) (2.71-4.53) (3.16-5.45) (3.72-6.84) (4.13-8.04) (4.59-9.43) (5.12-11.1) (5.90-13.8) (6.55-16.1)
_— 2.65 3.30 4.26 5.14 6.44 7.51 8.73 10.2 12.4 14.4
(2.05-3.40) (2.53-4.09) (3.31-5.41) (3.94-6.66) (4.77-8.62) (5.41-10.4) (6.12-12.4) (6.94-14.9) (8.16-18.9) (9.18-22.3)
Gika 2.97 3.81 5.00 6.15 7.92 9.47 11.3 13.4 16.6 19.3
(2.32-3.77) (2.91-4.59) (3.90-6.26) (4.76-7.89) (5.94-10.5) (6.90-13.0) (7.95-15.9) (9.15-19.4) (10.9-25.0) (12.4-29.9)
SR 3.31 4.37 578 7.23 9.50 11.6 14.0 16.7 20.8 241
(2.61-4.16) (3.32-5.12) (4.56-7.15) (5.65-9.18) (7.23-12.6) (8.53-15.8) (9.93-19.5) (11.5-24.0) (13.7-31.0) (15.5-37.0)
2.day 3.71 4.99 6.67 8.42 11.2 13.8 16.8 19.9 24.2 27.6
(2.95-4.61) (3.81-5.73) (5.30-8.15) (6.64-10.6) (8.65-14.8) (10.3-18.8) (12.0-23.3) (13.7-28.2) (16.0-35.7) (17.8-42.0)
_ 4.03 5.41 7.26 9.14 12.1 14.9 18.0 21.2 255 29.0
Y (3.22-4.98) (4.17-6.20) (5.80-8.81) (7.24-11.4) (9.39-15.9) (11.1-20.2) (12.9-24.8) (14.6-29.9) (17.0-37.6) (18.8-44.0)
i 4.31 573 7.67 9.60 12.6 15.4 18.4 21.6 26.0 29.6
day (3.47-5.30) (4.46-6.59) (6.16-9.28) (7.63-11.9) (9.77-16.4) (11.5-20.6) (13.2-25.3) (15.0-30.4) (17.4-38.2) (19.2-44.8)
Fig 5.00 6.44 8.49 10.4 13.4 16.0 19.0 221 26.7 30.4
Y (4.05-6.09) (5.12-7.45) (6.88-10.2) (8.37-12.9) (10.4-17.3) (12.0-21.3) (13.7-25.8) (15.4-31.0) (17.9-39.0) (19.8-45.8)
ol 5.58 7.04 9.18 11.2 14.1 16.7 19.5 22.6 27.2 31.0
Y, (4.54-6.75) (5.66-8.18) (7.49-11.0) (8.99-13.7) (11.0-18.0) (12.5-22.0) (14.1-26.4) (15.8-31.6) (18.3-39.7) (20.2-46.6)
e 7.34 8.93 11.4 13.6 16.7 19.2 21.9 24.8 29.1 32.7
=day, (6.03-8.79) (7.36-10.4) (9.43-13.5) (11.0-16.4) (13.0-21.0) (14.4-24.9) (15.9-29.4) (17.5-34.5) (19.7-42.2) (21.4-48.7)
S 8.82 10.5 13.3 15.6 18.8 21.3 24.0 26.8 30.8 34.0
=day; (7.28-10.5) (8.78-12.3) (11.0-15.7) (12.7-18.8) (14.7-23.5) (16.1-27.6) (17.5-32.0) (19.0-37.0) (20.9-44.4) (22.3-50.5)
P 11.0 12.8 15.9 18.5 21.9 24.4 27.0 29.7 33.4 36.4
Y (9.11-13.0) (10.8-15.0) (13.4-18.7) (15.2-22.1) (17.2-27.1) (18.5-31.3) (19.8-35.9) (21.1-40.8) (22.7-48.0) (23.9-53.8)
- 12.9 14.9 18.3 21.0 24.6 27.2 29.7 32.3 35.8 38.5
Y (10.8-15.2) (12.7-17.5) (15.5-21.5) (17.3-25.0) (19.3-30.3) (20.6-34.7) (21.8-39.3) (23.0-44.3) (24.4-51.3) (25.4-56.8)
i (PF) in this table are based on frequency analysis of partial duration series (PDS).
in p: are PF at lower and upper bounds of the 90% confidence interval. The (for a given duration and average
recurrence |n!er\/a\) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP)
estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.




Water Resources

e Storm Water Runoff
o  Found using rational method (Q=CiA)
Q= runoff
C= runoff coefficient= 0.15
i= rainfall intensity= 3.93 in/hr
m A=areainacre= 400 acre
o Q=0.15%(3.93 in/hr)*(400 acre)=235.8 cfs



Environmental

e Calculate the estimated wastewater quantity
e Schematic, and location wastewater treatment plant.
e Develop an approach to treat the wastewater and disposal

e Choosing a reliable dumping location for treated water disposal



Gantt Chart

SENIOR DESIGN

G.AMS. Engineering
Leac: Abram A

a3

Tasma

T s

Tasa

Tas s

Tam 1

T 2

a2

Tas 2

T3

Taska

Tasr

Tz

a2

Task 2

a3

Tamr

a2

Task 2

a2

Tak s

a3

Va1

a2

Task 3

Task s

Fritinary Plarmin
Foardall bntensiy Catcutations

Gooind water Tasie

Ot S Linveas Systmns

[ ——— .
Cwmbgrn Parbing Lot o
P et Profie of Local romds 25w
Paverment Desien Cross Secticn ||| 25w 1e23/71
Location of Stemete Traic wamsnts
I s  1sem
Interchenas Devan | s 1023723
sra2
Py
sra
v

Sep 20, 2021 Sep 27,2022 Oca 2021 ©er 11,2022 Oct 18, 2021 ©a2s, 2021 | Sow s 2021 1 Nov s 2021 Now 15, 2021 wow 22, 2021
30 21 33 33 34 22 36 37 38 32w 1 2 T 26 37 28 3 3021 3 2 33 13 sa 53 36 47 =3 30 33133 33 34 3= 3 37 3w e

|



Thank You! Any Questions?
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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

ask Name
F |1z 21 |Sep 19,21 }Sep 26,21 ‘on 3,21 |o:no, 21 ‘0417, 21 ‘oa 24,21 ‘on 31,°21 |Nov7, 21 |Nov14 21 Nov 21, 21 |Nov 28 21
mitiwlrlels|simitiwlrlels|simltiwlrlels|sImitiwlrlelsls|miviw|tlelslsimliviwlirlelslsimlitiwlirlels|sImlitiwlrlels|sIMitiwlrlels|simltiwlrlelslsmltiwlrlelsls|mltiwlt

SAPS Engineerng .

Geotechnical - 1
Develop boring logs 100%
from raw information l
Analyze boring logs 100%
Analyze soil report and 100%
soil classification
Foundation design: 0%
bearing capactiy and
settlement

Water Resources _— 1
Identify the best 100%
location of the ditch
based on land elevation
and layout of
D ine the rate of 100%
rainfall and intensity of
rainfall at 100 year for
Columbus, TX.
Determine the expec 0%
flow rate the
development s
expected to get.
Design a ditch with 0%
adequate depth and
width that sustains
surface runoff.

Structural 1
AutoCAD Layout 100%
AutoCAD Drawing with 0%
column and beam
placement
Determine the loads and
design beams, columns,
steel structure and slab
Use STAAD Pro to input 5 0%
all loads and use results
fordesign

Design footing size and 0%
reinforcement according
to standards with
coordination from
geotechnical and
structural leads

B Perla Zaldivar Em Scott McGary



ask Name
P) Jan 23,2 Jan30,'2 Feb 6,22 Feb 13,22 Feb 20,22 Feb 27,22 Mar6, 22 ‘Man! ) ’Mavzo ) ‘Mavl? 0 ‘Apri,‘zz Apri0, 2 ApriT, 2 Apr24, 2 ‘M 1,2
vlwlt e ls s (wlwlrle s s wlviwlr e lsismthwlrlels s imlviwltlelslsmltiwlrlels|sImitwltlels|smlriwlitlelslsmltlwlrlelslsmlriwltlels[smltiwlrlelslsmlriwlrlelslsmlviwlriels s lriwlelels|smltwirlels s%h\w

SAPS Engineemg

Determine how much
water will be used
within each facility that
will turn into
wastewater after usage.
(Estimated wastewater
Develop a wastewater
treatment plant on
ground site
Develop Lake SAPS,
whichis aman-made
lake designed for
treated water disposal.
Find which design will
beefficient to
reduce/eliminate
contaminants found in
water that does not
meet MCL
Transportation
Design aroadway to 0%
connect with highway
Create parking lot(s)
within facility
Setup traffic signals and 0%
signs within facility
Create aplan and profile 0%
view and cross section
foratypical roadway

B Shadaria Lynch 0 Autumn Carter




SAPS Engineering Organizational Chart

@
Project Manager
Geotechnical Lead

NMELEE

L

Environmental Lead

Water Resources Lead
Structural Co-Lead Structural Co-Lead

Transportation Lead
Structural Co-Lead



Meet the Professionals

mmm Scott McGary Team Lead

e Scott is a senior Civil Engineering student at Prairie
View A&M University from Memphis, TN. | 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.

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




Autumn Carter

e From Houston, Texas.

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




Perla Zaldivar

e 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

e 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.

e Since our establishment in 2017, we are
committed to providing unparalleled service to our
clients.

e 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

O O O O O @

Geotechnical-Environmental




River A ’ b W
& m t L] ]
. Project Site
B
. o S S e e Site Location
8 ‘ WAL i oA Nt = o South of I-10
B e o Colorado Co.
: , : o South of Columbus, TX
- » by ¥ " e AutoCAD drawing in layout
' e Site Size
o Approximately 600 Acre site
1 o Given 400 acres based on our
engineering judgement
expanded project site.
¢ —®




Project at

hand

e Develop and design the business and
distribution center, IT Hub, and office
development

e Approximately 600-acre site located in
Colorado County.

e Two five-story commercial office building
e Steel structure warehouse

e Three-story convention center

e Facility parking lots.

e New road network development,
sidewalks, driveways, and extension of
major hllg.hv_vays and connecting local

road with highway

° ISté)rm water ditch connecting a major
ake



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
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Geotechnical
ing Logs

®  Boring Data from Colorado County
e  Surface elevation of 300’ and 289’
e  Soil Density and Consistency

e  Soil Classification

e  Layer boundaries and thickness

e  Blow counts (SPT)

e  Depth of Groundwater

e  Plasticity Index

300” % Sandy Fat Clay 289”

(Al SlEISI=IEIS
|-1||‘::'|| ’Ilﬂ ...............
o oS Sl =

nnnnnnnnn

: %%////////////////%//f///////////////
23 %////////////////f
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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. MOHR'S GIRCLE

qu=1.3¢cN_’ +qu’+0.4yBNy’ (square foundation)

Where

O

SHEAR STRESS

¢ = cohesion

\

B = width of footing AT T LTI T T T T LT T T I iTTT

D, = depth of the footing

NORMAL STRESS



Square Pile Capacity Curves

Depth (ft) VS Qs, Qp, Qu (Ib)
Capacity Curve Boring 1

0 200000 400000 600000 800000 1000000 1200000 1400000 1600000 1800000

—e—Qp (Ib) Qs (Ib) Qu (Ib)



Square Pile Capacity Curves

Depth (ft) VS Qs, Qp, Qu (Ib)
Capacity Curve Boring 2

0.00 500000.00 1000000.00 1500000.00 2000000.00 2500000.00 3000000.00 3500000.00
0

10 &
20
30
40
50
60
70
80

—e—Qp (Ib) Qs (Ib) Qu (Ib)



Water
Resources
Scope

e Determine Location of stormwater ditch

e Calculate rainfall intensity for 100 year
flooding

e Determine quantity of stormwater
e Design of drainage ditch
e Design of detention basin



e NOAA's National Weather Service for 100
year period

e Rainfall intensity was found to be 0.591 in/hr

Rainfall

90% confi intervals (in i y
i ‘Average recurrence inerval (years)
ureton g 2 5 0 £ E 00 20 500 7000
A 572 661 808 9.28 109 121 134 146 163 176
L] | @3srsn) | (506886) | (616108 | (696123 | (792150) | (85917.1) | (923-194) | (@se218) | (106252 | (12279
omn | 455 526 643 7.40 872 973 0.7 0 129 138
& @ais01) | (402689) | @o08es) | (555988 | (635120) | (90137) | (381ss) | (sa7e) | @aries) | @71218)
. 384 a2 538 617 724 804 884 966 108 s
| (2oisop) | (338580 | (10708 | @s3822) | (526992) | (569413) | (610128) | (850-144) | (699165) | (134183
o 274 313 379 a3 506 559 614 673 754 819
| @oraen | @aoar) | @ss4ss) | w2557 | @eres) | @95788) | 42890 | @53-100) | @90116) | (518129
womn | 178 206 251 289 340 377 a7 460 523 574
(1.35239) | (156270) | (192331 | 17385 | (246464 | (266531) | (287604 | (210686 | (240807 | (363007
. 107 128 160 1.87 226 257 290 328 384 431
©816141) | 0o73164) | (122208 | (141248 | (165308 | (182360) | 01418 | (22485 | (50589) | (274675)
e 0179 0.947 120 143 177 203 233 268 319 361
| o510 | o720121) | @o2itse) | (os1se) | (129240 | (45284 | (162334 | (181384 | (os4ss) | (230585
o 0.447 0561 0728 0884 112 131 154 179 217 249
03420579) | (04260700) | (0550.0034) | (071-116) | (0a2a-151) | (0943183 | (107219 | (123262 | (142320) | (159386)
om | 0250 0.323 0.425 0524 0675 0.809 0962 113 139 160
©.153:0323) | (0243:0.305) | (0.321-0539) | (0399-0.600) | (0.5020910) | (0564-1.12) | (0:673-136) | 771164 | (0912200 | (1.03247)
pem | 0381 0.186 0.248 0.309 0.405 0.491 0.591 0,698 0.854 0.981
©1090181) | (01380220) | (01910312) | (023703%9) | (03030544 | ©03580679) | (0415080) | ©a7o-10n) | osexton | ©esz-1s0)
2am 0.080 0.107 0.144 0.182 0.241 0.297 0.358 0.419 0,500 0.562
-y | pos20.101) | (0.0800.127) | (0.1120.180) | (01400233) | (0183:0.324) | (0:2180409) | (02530.499) | (0287:0597) | (0.330:0.738) | (0:363-0854)

i 0.058 0.078 0.105 0.132 0174 0214 0.257 0299 035 0.396
Y | 00450073 | (00580092) | (00820130) | (01020168) | (04330234) | (01580204 | (01820357) | (02050420) | (0235.0521) | (0256.0.599)

it 0.047 0.062 0.083 0.104 0.136 0.166 0.198 0.230 0272 0.305
Y | (0030059 | (0047-0073) | (0.0650.103) | (0080-0132) | (0.104-0.181) | (0.1220226) | (0140-0.274) | (0.158-0325) | (0.181-0399) | (0.197-0.459)
T 0.031 0.040 0.053 0.065 0.083 0.099 0117 0135 0.161 0.181
Y | (0:0240030) | (0031-0.048) | (0.041-0.065) | (0.050-0082) | (0.0630.109) | (0.073:0.134) | (0083-0.161) | (0.093-0.191) | (0107-0234) | (0.417-0271)

odn 0.024 0,030 0.040 0.048 0.061 0,072 0.08¢ 0,097 0115 0.130
Y | 00180030) | (0.024:0.037) | (0.031-0.048) | (0038-0061) | (0.046-0.080) | (0.053-0.087) | (0.060-0.116) | (0.0670.136) | (0.077-0.168) | (0.085-0.184)
o 0,016 0.019 0025 0,029 0.036 0.041 0.047 0.053 0.062 0.069
Y | 00120019 | (00150023) | (00180030) | (0023:0037) | (0.027-0048) | (0.0300055) | (00340.064) | (0.057-0.074) | (0.042.0090) | (0.0450.103)

— 0.012 0.015 0.019 0.022 0.027 0.031 0.034 0.038 0.044 0.048
Y | 00100015 | (0.0120018) | (0015.0.023) | (0.017:0028) | (0020.0035) | (0.022.0.040) | (0.025:0.045) | (0.027-0.053) | (0.030-0.088) | (0032:0.072)

P 0.010 0.012 0.015 0.018 0.021 0.023 0.026 0.029 0.032 0.035
Y | 00080013) | (00100015 | (0.0120019) | (0014-0022) | (0.0160.027) | (0.017-0031) | (0.019-0.035) | (0.020-0.040) | (0.022:0.046) | (0.023-0.051)

— 0.009 0011 0013 0.015 0.018 0.020 0.022 0.024 0.026 0.028
Y | ©.0010011) | (00090013 | (0.0100016) | (0012:0019) | (0.0130.023) | (0.0150.026) | (0.016-0.029) | (0.017-0.033) | (0.018-0.087) | (0.018-0.041)




e Using the manning equation the stormwater
runoff was found to be 47.28 cfs

e Ditch is a grass lined channel, n = 0.03

e A side slope of 1:3 was used

Drainage e Slope of channel is 0.7177
Ditch

Development Proposed Channel
Q=47.28 cfs
S=.7717
n=0.03




Top Width
5.96'

Section
View of

Ditch :

Ve Channel Depth
i 0.494'

Bottom Width




e USGS provides flow data for Colorado county

e By developing a routing table, an inflow and
outflow hydrograph was developed

e The peak flow was found to be 700 cfs

Detention
Basin

Inflow and Outflow Hydrograph

0000000000



Detention
Basin

e The basin is 64 ft by 64 ft and 3.2 ft high

T

T—r—

64' 1’




Environmental

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

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).



Designing a roadway to connect with highway

Create parking lot(s) within facility

Transportation 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

e 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 footin? size and
reinforcement according to
standards with coordination
from geotechnical and
structural leads
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AutoCAD

Preliminary layout

e Dimensionless can change
as project progresses.

ROUGH LAYOUT..

SCALE: NOT TO SCALE
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Layout and Design of Office Space




Outcomes for Next Semester

e (Geotechnical e  Structural Analysis
o  Complete Foundation Design after meeting © ((j)omplete slab design, beam and column
with Structural engineers esign. . .
o  Finish footing size and reinforcements
o Analyze settlement o  Check results using STADD Pro.
o  Calculate low-cost foundation e Transportation
e \Water Resources o  Complete Roadway Design

o Interchange Design

o Revise and analysed the detention basin )
. oL o  Parking Layout
e Correct formatting and Organization of o  Plan & Profile
powerpoint and report e Environmental

o Estimate wastewater quantity

o Develop a schematic wastewater treatment
plant

o Develop Lake SAPS



Standards

e AASHTO Soil Classification System

° _LI_J.Sf.f_Department of Transportation, Federal Highway (FHWA)Manual on Uniform
raffic

e Control Devices 2009 Edition, January 2010.

° én}erican Association of State Highway and Transportation Officials (AASHTO), A
olicy on

e Geometric Design of Highways and Streets, 6th Edition, 2011.
° 585%3 Department of Transportation, Roadway Design Manual 2020 Edition, July




Questions

Thank you
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JIMPS Consultants

Overview

JIMPS 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 ste€l 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 accy@da‘[e 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
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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 Dirilling 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 stuWes the many types of retaining
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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'}riwf@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

/


Md Jobair Bin Alam
144250000000001819


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 W 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 thisproject 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 t(:;iO/'e must take

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



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 driv th sure. As for

the workplace buildings, mimicking the thought of the dual to 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 ofAs 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, I'T 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.
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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 Resetrces

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 er

The Problem

Using a 400-acre lot in Colorado county located south of I-10, develop and design a distribution
center, I'T 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 t;or/tmcks 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.

/

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

Water Resources

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 prgge»ﬂy(ill 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 regulation‘/

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

d
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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, Sth

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 bWon 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

e (reate a document that can be updated weekly to keep the schedule

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

e Gantt Chart with an updated timeline

e Meet a deadline of April 15

e Weekly team meetings in order to keep track of progress

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

their section.
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e 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
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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 % 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.

N -
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 st€el 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 asks 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 rainfallstudy. The ditch

was assumed to be an unlined trapezoidal channel and was designedby using hydrologic and

hydraulic methods. One of The hydrologic methods used the “Tractive Force based Unlined
Channel Design Method " to get the design dimenstons 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, Ahie runoff, Manning’s

roughness coefficient, area, perimeter, and the slope of theTand 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 projectthe 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 ayﬁs 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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ASSIGNMENTS FOR 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.




DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
CVEG 4200 Senior Design and Professionalism I
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
FALL 2021

Instructor: Dr. Md Jobair Bin Alam

Title of Assignment

Assignment and test to understand professional and ethical
responsibility

Outcome Measured Using this Assignment

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.

Check the ethical dimensions related to this assignment

Requires students to

X Recognize ethical and professional responsibilities in engineering situations involving global,
and societal contexts

X Make informed judgements on ethical and professional responsibilities in engineering while
considering the impact of engineering solutions in

X | global context

X | economic context

X | and societal context.

Brief justification of the suitability of assignment for the outcome

Reading and homework assignments are given to students to learn professional
and ethical responsibility. Examples and class discussions will give students

exposure to different situations and think through the new situations to take
correct decisions




CVEG 4200 Senior Design and Professionalism I
FALL 2021

ASSIGNMENT STATEMENT/QUESTIONS
GRADING SCHEME FOR ASSIGNMENT

Assignment 100 points

Total: 100 points



Insert here Student Sample Crit. 4
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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. | 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 | 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 pubilic.

As to conducting my senior design project | 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.



Case1

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 | 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. | 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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ASSIGNMENTS FOR OUTCOME “§”

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.




DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
CVEG 4200 Senior Design and Professionalism I
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
FALL 2021
Instructor: Dr. Md Jobair Bin Alam

Title of Assignment

Project Management, Identification of Tasks, Setting Milestones
and Gantt chart for the assigned Project

Outcome Measured Using this Assignment

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.

Check the teaming problem characteristics related to this assignment

Function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment.

Requires students working in groups to:
X Organize and assign team roles; plan and keep good record of team meetings including documentation of individual

contributions
Share ideas, complete assigned task on time, help others, and be professional to each other (through peer evaluation of

team members on these characteristics).
Resolve conflicts professionally within the group with the view of creating an inclusive and collaborative environment

Establish goals, plan tasks, and meet objectives.

Requires students working in groups to:
Set goals and objectives

X

Identify and break down work into tasks and subtasks and identify the personnel and deliverables for each.

Develop a Gantt chart and critical path analysis for managing the project.

Establish major milestones for tracking progress and define performance metrics to measure success.

Track progress of team members to ensure project is on schedule and meets objectives (through submission of progress
reports).

Brief justification of the suitability of assignment for the outcome

Team dynamic activities will be given to ensure connection among team and
group members. All members will be monitored to contribute to the
identification of the project progress




FALL 2021

ASSIGNMENT STATEMENT/QUESTIONS
GRADING SCHEME FOR ASSIGNMENT

Project Management 25 pts
Identification of Tasks 25 pts
Setting Milestones and Gantt chart 25 pts

Weekly Progress of the assigned Project 25 pts
Total: 100 pts



Insert here Student Sample Crit. 5
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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

e Model and apply ethical values and our guiding engineering principles throughout all our
interactions and studies.

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

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

e Prepare and present findings and recommendations to Internal Advisory Council and
Prairie View A&M University Faculty and staff

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

e Determine and obtain necessary compliance measures for the execution of the Amazon
Hub

e |teratively 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

e 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

e Analyze soil report and soil classification to determine was modifications (ie. Cut and
fill) of the soil classified.

e Foundation design: bearing capacity and settlement was determined applying formulas
learned in both CVEG 3023 and 4100 courses.

e 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

SENIOR DESIGN

G.AMS. Engineering
Lead: Abram A Wed,8/1/2021

2 Sep 6, 2021 Sep 13,2021 Sep 20,2021 Sep27,2021 0Oct4, 2021 Oct11, 2021 0ct 18,2021 Oct 25, 2021 Nov1,2021 Nov 8, 2021 Nov 15,2021

JUB BB BNNNNDUBBVWN03 2145 6T EIDUDTUBUDBBONRDUSBTNNNN 12345 671 9j0unnusEyEsON

1
ASSIGNED.
TO: Abram Auguste

Task1 Develop Boring Logs from Raw Data % Yyn 10/ -

Task2 Analyze Boring Logs 60% 10//21 w2/ _

Task3 Analyze Soil Report and Classification S0% 02121 1w/ _

Task4 Analyze Different Foundation Systems. 55% w2121 1w _

Taskd ‘Embankment Design 5% w2 13 -
Tasks Pavement Desing w% wnm waom ||

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
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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

e Model and apply ethical values and our guiding engineering principles throughout all our
interactions and studies.

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

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

e Prepare and present findings and recommendations to Internal Advisory Council and
Prairie View A&M University Faculty and staff

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

e lteratively create and maintain high quality formulaic analysis, tests, and documentation

that aligns with team goals.

Water Resources Task
e Determine location of storm water ditch
e Determine the rainfall intensity from a 100-year rainfall investigation period
e Calculate the quantity of water

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


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

e Design capacity of the ditch based on rainfall study

e Design drainage ditch with profile and cross section

Water Resources Gantt Chart

Project Start

Sep 6. 2021 Sep 13, 2021 Sep 20, 2021 Sen 27. 2021 Do, 201 Dot . 2021 ot 8,202 Dot 25, 2021 oy 12021 NavB.2021  How . 2021 Nav 6. 2021
Tis M m B T w8

Transportation Engineering (Alex Martinez)
Transportation Engineers design and analyze various modes for transportation and stationing.

Responsibilities

e Model and apply ethical values and our guiding engineering principles throughout all our
interactions and studies.

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

e Perform Transportation studies, analysis, and design from existing land and roads within
our project site

e Prepare and present findings and recommendations to Internal Advisory Council and
Prairie View A&M University Faculty and staff

e Determine and obtain necessary compliance measures for connecting roads and parking
lots

e 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 TXxDOT and US DOT requirements and specifications.

e Design Roadway Layout, using AutoCAD, for the entire project site. This will include a
connecting road with highway 290.
e 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.

e 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

SENIOR DESIGN

G.AM.S. Engineering

Lead: Abram A. Wed, 9/1/2021
Project Start:
Display Week 2 Sep 6, 2021 Sep 13,2021 Sep 20,2021 Sep 27,2021 Oct 4, 2021 Oct 11,2021 Oct 18, 2021 Oct 25, 2021 Nev 1,2021 Nov 8, 2021 Nov 15, 2021
isplay Weel
0112131 HE7BEH 131415 16 17 18 13 #

E7 8917 1 JTHHEHEEEHFHH T 23456 7B IUWNRBUBEIIBI9H 218 K HEHEHEEE3N12345678 31001 21
e L e e o o e e e o 2 o o o o e B E B R R
Transportation Engineer ‘ ‘

Design Roadway |ayout 0%  9/16/21 11/18/21

Design Parking lot layout 80%  10/6/21 11/14/21
Plan and Profile of local road /% 1171021 112121
Pavement Design Cross-section 5% 11/10/21 11/21/21
Location of signals Traffic warrant studies. 5% 11/18/21 112121

Interchange Desizn 5% 11/16/21 11/21/21

Environmental Engineering (All)
Responsibilities

e Model and apply ethical values and our guiding engineering principles throughout all our
interactions and studies.

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

e Perform Transportation studies, analysis, and design from existing land and roads within
our project site

e Prepare and present findings and recommendations to Internal Advisory Council and
Prairie View A&M University Faculty and staff

e Determine and obtain necessary compliance measures for connecting roads and parking
lots

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

goals

Environmental Task


https://handbook.sourcegraph.com/company/values
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e  Calculate the estimated wastewater quantity
e  Schematic, and location wastewater treatment plant
e  Develop an approach to treat the wastewater and disposal

e  Choosing a reliable dumping location for treated water disposal

Environmental Gantt Chart

SENIOR DESIGN

G.AM.S, Engineering
Lead: Abram A. Wed, 9/1/2021
Project start

2 Sep 65,2011 Sep13,2001 5¢p 20,2021 Sep 27, 2021 ©Oct4, 2021 Oct11,2021 ©Oct 18,2001 0ct25,2021 Now 1, 2021 Now 8, 2021 Mo 15,2021

5709 NMEUMEETEDENE 48§ HEE B8 124567 0INNENUEETALE N 84 E BB EEHIN12345670NNERUEETREYD
ASSIGNED THAHERHE dHEHHEERAR AHHRIH Sy dHHHERRRR dHla - -Iq
e START

Emironmental Engineer

Calculate the Estimated

Task1 o% sl

0% 91 1y

o% sfpL 12121

Choasing a reliable dumping
Taska location for trested water 0% 9/ 1ym
dispasal

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



Continue monitoring students' individual progress on the projects from beginning to end,
ensuring each goal/deliverable is completed on time.
Ensure that students have guaranteed access to the professor’s according to their assigned

job description.
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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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ask Name
F B sep 19,21 sep 26,21 a3, 21 oct10, 21 a2 oa 24,21 Jog 32 o2 o 14,21 ov21, 21 w28, 21
MITIwlTlEls|sTmliTIwlTlels|sTmITiwiTlels|simiTiwlrlels|simITIw|Tlels|s M7 wltlels|simITiwltlels|simlitiwltlelslsIMITIwlTlels|s[mITIwlTIEls|sImITIWITIEls|SIMITIWIT

Develop boring logs
from raw information i
Analyze boring logs
Analyze soil report and
soil classification
Foundation design:
bearing capactiy and
settlement

‘Water Resources
Identify the best
location of the ditch
based on land elevation
and layout of
Determine the rate of
rainfall and intensity of
rainfall at 100 year for
Columbus, TX.
Determine the exp
flow rate the
developmentis
expected to get.

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

Structural
AutoCAD Layout
AutoC€AD Drawing with 0%
column and beam
placement
Determine the loads and
design beams, columns,
steel structure and slab
Use STAAD Pro to input
all loads and use results
for design
Design footing size and
reinforcement according
to standards with
coordination from
geotechnical and
structural leads

100%

100%

100%

100%

100%

ey 1,22
T

War27 ' ko3, 2 Apr 10, 22 Ror 17,22 A2
s s ultlwlrlelslslv 1 wlrlelslslulriw 1 elslsimltlwlrle s slultlwltlels]s
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3,2 i3 2 Febt, 22 3 Feb20 22 Fec2r,2 Mars, 22 Var 3,22
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[r EName

Determine how much
wrter il be used
within 22ch Faciity thet
willtum into
wastewater zfter usage.
(Estimated wastawater
Devzlop awestewater
treatment plantcn
groundsita
Develog Lace SAPS,
wiichisamar-made
lak desizned for
reated water disposal,
Find which design will
beeffidentty
raduce/2liminte
antaminents foundin
witerthat does not
meet ML
Transportation
Design roacway to
connactwith bighway
Create parking lotls)
within fadity

Setug

. e )

signswithinfad ity
a 0%
viawand cross sacton
foratypical roadvey
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Company Organizational Structure

Sydney Jones
Team Lead

Transportation Engineer

Paige Hines
Environmental Engineer

Michael LeBlanc
Geotechnical Engineer

Jerral Walker
Water Resource
Engineer

Johnathon Chevalier
Structural Engineer

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:

Transportation Goals:

e Effectively design a flow of traffic that mitigates vehicle collision the best
e Provide enough parking for all employees despite of shift working
e 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.

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

Propose a working method for treating wastewater with intentions on recycling water for

usage.
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Geotechnical Goals:

e 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

e Drainage, design a stable and efficient drainage system

Gantt Chart
Task hd Assigned Task Semester 1 b Semester 2 -
Aweeks |Bweeks |12 weeks |16 weeks|4weeks |Bweeks |12 weeks|16 weeks
Stuctual Engineering
2D Drawing- Office Building, Warehouse, Convention
Center, (Label dimensions, mark columns and beam Johnathon Chevalier
|placement)
Structural load calculation Johnathon Chevalier
Slab Design Johnathon Chevalier
Input and output after analyzing STADD Pro
model for Office Buildings, Warehouse, Johnathon Chevalier
Convention Center, (dead, live, and wind loads)
Beam and Column Design, steel structure design Johnathon Chevalier
of warehouse
Analyze your output results obtained from Johnathon Chevalier
STADD Pro.
Reinforcement bars and Reinforced Concrete
Design for foundations including footing size, Johnathon Chevalier
reinforcement.
Task ~J Assigned Task Semester 1 ~2 Semester 2 -
Aweeks |8 weeks [12 weeks |16 weeks [4 weeks |8 weeks |12 weeks |16 weeks

Geo-Technical Engineering

Create Boring logs based on raw data, Examine
the soil report and classification.

Michael LeBlanc

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

Michael LeBlanc

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)

Michael LeBlanc

Design of the embankment (slope of major
highway)

Michael LeBlanc, Sydney Jones

Material specification and pavement design
(geotechnical design)

Michael LeBlanc, Sydney Jones




Task hd Assigned Task Semester 1 hd Semester 2 b
4weeks |Bweeks [12weeks |16 weeks [4weeks |8weeks |12 weeks |16 weeks
Transportation Engineering
Desi i ds f jectand cti
esign minor roads for project and connecting Sydney Jones
road with highway, Design interchanges for roads
Plan parking lot in AutoCad for the entire project,
) ) Sydney Jones
Calculate total parking (regular and handicap)
P t Desi -section fi ical local
EVEI:TIEH esign cross-section UFEWDICE oca 5ydneyJones
road in the development
Design roadway intersections with correct traffic
signals, Display location of signals and related Sydney Jones
traffic warrant study
Plan and Profile of a typical local road in the
Sydney Jones
development
Task M Assigned Task Semester 1 h Semester 2 hd
4weeks |Bweeks |12weeks|16weeks|dweeks |Bweeks |12weeks|16weeks
Water Resources Engineering
Location of stormwater ditch Jerral Walker
Rainfall intensity/Rainfall collection for 100-year
] g ¥ Jerral Walker
flooding
Calculation of the quantity of water Jerral Walker
Designing stormwater runoff, while avoidin,
g- g_ ’ g Jerral Walker
flooding risks and property damage

Design capacity of the ditch based on rainfall
study

Jerral Walker

Drainage ditch with profile and cross section

Jerral Walker

Task M Assigned Task Semester 1 M Semester 2 M
Aweeks |Bweeks |12 weeks |16 weeks [4weeks [8weeks |12 weeks |16 weeks
Enviormental Engineering
Calculate and estimate wastewater quantity. Paige Hines
Wastewater treatment process and facility. Paige Hines
. . Paige Hines
Wastewater Treatment Schematics and Location.
Develop methodology to treat wastewater and o
) Paige Hines
disposal.
Choosing a reliable dumping location for treated o
Paige Hines

water disposal
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ASSIGNMENTS FOR OUTCOME “7”

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




DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
CVEG 4200 Senior Design and Professionalism I
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
FALL 2021

Instructor: Dr. Md Jobair Bin Alam

Title of Assignment

Information research for the project, determining needs,
understanding contemporary issues and to use the information
to implement in the project design

Outcome Measured Using this Assignment

Outcome 7

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

Check the outcome appropriate characteristics related to this assignment

Ability to Acquire new knowledge using the appropriate learning strategies
Requires students to:

x | Be knowledgeable of and use different learning strategies (/nstructor may provide information on different learning
strategies

X Identify and take advantage of learning opportunities available in the library, online resources, seminars, webinars,
conferences, workshops and tutorials.

x | Beaware of the need for and are able to independently acquire additional knowledge and data needed for solving
problem using appropriate learning strategies and tools.

Ability to apply new knowledge to solve problems
Requires students to:

X ‘ Demonstrate appropriate use of the new knowledge to solve problems.

Brief justification of the suitability of assignment for the outcome

All students will be required to read reference materials and use library and
web resources needed to perform the project. Literature review and reference
documentation related to the project subtasks will have to be prepared and
submitted




CVEG 4200 Senior Design and Professionalism I
FALL 2021

ASSIGNMENT STATEMENT/QUESTIONS
GRADING SCHEME FOR ASSIGNMENT

Literature search documentation 25 pts
Document use of new knowledge 25 pts
References listing and relevance statements 50 pts

Total: 100 pts
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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



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 ' 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 ali
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

«



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 thafi the Kennedy equation
velocity in order for the design to be sufficient. If the Kennedy equati;n 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



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



Environmental: There are currently no recommendations at this time
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Geotechnical Survey

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 Engincering 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.

N

1.1 Existing Site Conditions

The project site encompasses an approximately 400 square foot long arca 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. i

i
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Design Location (Theory)

Figure 1: 400 Acre ncar Brenham (Washington County)

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 Yeguﬁ Creek,
"
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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, Qakville, 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
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 cach 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
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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.

Baring 1 Assume Gravel0
SPT-Vakes | Depth (Feet) 19 P Plastic Index, P1 | Sieve No. 200 | Water Content, % |  Plastidty Chart Coarse Fraction, % Classification N
3,34 25 43 16 27 71 4 (4} 5% Sandy Lean Clay 7
385 75 47 19 28 81 12 a 19% Sandy Lean Clay 10
487 9 - - - 20 6 . B0% Sand 15
3.7.8 15 51 24 27 2] 13 CH 3% Sandy Fat Clay 15 l/
810,10 20 e = 5 i6 8 8 845 Sand 0
9,12,13 30 B2 30 32 - 4] 15 €H 0% Sandy Fat Clay 25
111821 40 62 27 a5 75 13 H 1% Sandy Fat Clay 31
132231 S0 (=) 8 41 83 17 CH 17% Sandy Fat Clay 53 -
17.26.34 &0 71 33 38 72 18 {H 28% Sandy Fat Clay 60 ‘f/
18.39.50 63 59 34 35 79 19 MH 21% Sandy Elastic Sift B9
v’ %
Borirg 2
SPT-Vahugs | Depth (Feet) TR PL Plastic Index, Pi | Sleve No. 200 | Water Content, % | Plasticity Chart Coarse Fraction, % Classification M
a44 25 48 0 8 54 13 o 45 Sandy Lean Clay 8
5.5.5 5 51 32 19 € 14 MH 31 Sandy Elastic 5K 10 L/
€88 10 - - - g ] 5 Sand 16
889 125 46 19 37 74 18 L 6 Sardy Lean Clay 17
810,10 17 o g g 10 = Sand 0
10,12,:2 20 32 16 16 54 13 a 4% Sandy Lean Clay 24
- 25 60 31 29 BL 21 MH 19 Sandy Elastic Silt
10,1212 30 72 3 41 82 20 €H 18 Sandy Fat Clay 24 I
13,2528 <0 63 34 34 62 4 MH 38 Sandy Elast ic 5it 54 :
162022 50 80 29 41 & 18 MH 31 Sandy Elastic 5ift 44
143338 60 68 34 34 84 20 MH 15 Sandy Elastic 5ift 72
13 48,50, 68 = o 98

Table 2: 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.
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SOIL CLASSIFICATION



TABLE 2.7 AASHTO Soll Classification System

Granular materials
General ciassification {35% or less of total sample passing No, 200 sleve)
A-1 A-2
Group classification A-t-a A-l-b A-3 A-2-4 A.2.5 A-2-6 A-2-7

Sieve analysis (% passing)

No. 10 sieve 50 max

Ko 40 sieve 0 max 50 maox §1 mun

No. 200 sieve 15 max 25 max 10 max Bmax Smax 35max IS max
For fraction passing
Mo. 40 sieve

Liquid himit (LL} d0max 4lmin  40max 4] min

Plasticity index (PI) 6 max Nooplastic l0max  10max llmin 1l min
Ulsual type of material Stone fragmenis, Fine sand Silty or clayey gravel and sand

gravel, and sand

Subgrade ratng Excellent ta good
Silt-clay materials
General elassification {More than 35% of total sample passing No. 200 sleve)
Groap classlficatlon A-4 A-S A-6 A7
A-7-5°
A-7-6°
Sieve analysis (% passing)
No. 10 sieve
No. 40 sieve
No. 200 sieve 36 min 36 min 36 min 36 min
For fraction pazsing
No. 40 sieve
Liguid limit (LL) 40 max 41 min 40 max 41 min
Plasticity index {PI) 10 max 10 max Il min tl mun

Usual types of material
Subgrade rating

Mostly silty soil

Mostly clayey soil
Fair to poar

*If PI = LL - 30, the classification is A-7-5.
*If PF > LL — 30. the classification 15 A.7.6.

Table 3: AASHTO Soil Classification

Applying Group index, GI= (F-35) x [0.2+0.005 x (LL-40)}+0.01 x(F-15) x (PI-10) , F IS % OF

PASSING #200



3.1 ULTIMATE BEARING CAPACITY SCHEMATIC
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Figure 3. Footing Diagram

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 warchouse, 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 faci]ith.’ o :

P



APPENDIX I

Boring Locations




APPENDIX I
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:

z segments equal to or longer than 4.0 inches %100
Core Run Length

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).

Neo = Measured blow counts corrected to an equivalent (60 percent} energy ratio (ER) by the
following equation: N, = N, *(ER/60)

S8 = Split spoon sample



28 = 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 28 sampling are not correlated
with N, values.

3S = Same as 28, but using a 3.0 inch O.D. split spoon sampler.
TR S Top of rock k
USCS = Unified Soil Classification System per ASTM D2487

W = Initial water level measured during drilling

¥ = Water level measured at completion of drilling

Classification Test I
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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Determining Bearing Capacity Factors

Step 1:

Testl:01=03+A0d HAod =0 —o0,

Test 2: crl=c3+Acd © Ao, =0 —o0,

Step 2:

25 kPa — 10kPa

45 kPa — 30kPa

15 kPa

15 kPa__




T =c + o tan(p) = 7.5kPa + 25kPa X tan(0) = 7.5kPa + 0 = 7.5 kPa

Thus,

Q. = Bearing Capacity(BC) = 1.3 X ¢ X N_+ q X Nq +0.4XyXBX NY

= 1.3 X 7.5kPa x 514+ g %X 1+ 0.4 X y X B X 0(Table
4.2 in Appendix)

= 1.3 X 7.5kPax514 + g Xx1

Where, g = v fo

The “specific gravity” of soils and soil solids refers to the mass of solids in
the soil compared to the mass of water at the same volume. The specific
gravity of soil is actually an average of the specific gravity of all included
soil particles. In general, the specific gravity tends to fall between 2.65 and
2.80, with coarser soils generally having lower specific gravities than finer

soils. £ (“‘)I"k\\_ éﬁ?{ ]/y\ K QJ C,o)'ﬂéj{f} )\(’ MJ
A soil’s specific gravity largely depends on the density of the minerals

making up the individual soil particles. However, as a general guide, some

typical values for specific soil types are as follows:

.« The specific gravity of the solid-substance of most inorganic soils varies
\ between 2.60 and 2.80._ -

» Tropical iron-rich laterite, as well as some lateritic soils, usually have a
\ specific gravity of between 2.75 and 3.0 but could be higher.

|

/



« Sand particles composed of quartz have a specific gravity ranging from 2.65
to 2.67.

* Inorganic clays generally range from 2.70 to 2.80.

» Soils with large amounts of organic matter or porous particles (such as
diatomaceous earth) have specific gravities below 2.60. Some range as low as
2.00.

In solving for the saturated unit clay we apply the below equation taking
w=12%=0.12 (at 7.5 feet) where Gs (Specific gravity) = 2.68

Next, we apply the SPT to the dry unit weight relationship to find the Degree
of Saturation.

Table 21. Relationship among relative density tral
cohesiantess solls (aftor Duncan and ""d“ﬂnmm;h" resistance, dry unit weight, and angie of intemat friction of

Descriplive Relalive Slandard Stalic Cone Angle ternal
Relalive Density Density Panetralion Resistanca Fn:l::n I DrwyUn:t
Rasistance Ny ¢ o
- (sae Note) * L "R

% ~ blows/Toot tsf or kglicm® KN/my

Very Loose < 15 < 4 < wcm d:nr:;s < 14'
Loose 15-35 4-10 50 - 100 30-32 14-18
Medium Denge 35-65 10-30 100 - 150 32-35 16- 48
Dense 65-85 30- 50 150 - 200 35-38 18-20

Very Danse 85 - 100 > 50 > 200 > 38 > 20

* Ny =N -value correclad to an effactive vertical overburden pressure of 1.01sf or 100 kPa
** Frashly depositad, normally consolidated sand

Note: As originally proposed, this correlalion used the uncorrecied bloweount, However, hammers delivering
the lheonallf::al energy have been the mosi commonly used harm'ne?::-u §PT lastle' ' i
ihe correlation was based was obtained primarily from tasls with such hammers, I
this correlation, and i is the recommendalion of this report hat this be done.



th
ft’

Note: 1 & — 6.366}5"? — 164X =101.854
t

kN
ft ¢

f

Boring 1 Assume Gravel 0
SPT-Values | Depih [Feet) 18 PL Plastic Index, P1 | Sieve No. 200 | Water Content, % | Plasticity Chart Coarse Fraction, % Classification N
3,34 2.5 43 16 27 71 1 [0 6% Sandy Lean Clay 7
155 75 47 19 28 81 12 [ 19% Sandy Lean Clay 16
4.87 9 - - - 20 3 - 0% Sand 15
78 15 51 24 27 9 3 LR 31% Sandy Fat Clay 15
51010 20 - - 16 8 2 BA% Sard m
912,13 20 52 30 a2 a0 15 CH W% Sandy Fat Clay 5
11,1821 <0 62 27 35 79 13 H 1% Sandy Fat Clay 3
132231 0 &9 28 41 83 17 CH 17% Sandy Fat Clay 53
17.26.33 ] 7t 33 33 72 18 CH 28% Sandy Fat Clay 60
18.39,50 [ 6 34 as 79 19 MH 21% Sandy Elastsc Sit 89
Baring 2
SPT-values | Depth (Fest) L L Plastic \ndex, P| | Sieve No. 200 | Water Content, % | Plastidty Chart Coarnse Faction, % Classification N
4,44 25 48 20 28 54 13 e 45 Sandy Lean Clay 2
5.5,5 2 51 3z 19 69 14 MH 31 Sandy Elastic il 10
6,88 10 o o c g B8 2 Sand 16
8,89 125 46 19 27 74 18 (=8 26 Sandy Lean Clay 17
810,10 17 g o g S 10 = Sand 1)
1012,12 20 32 16 16 13 a 45 Sandy Lean Clay 34
- 25 60 31 29 81 21 MH 19 Sandy Efastic Silt
101212 30 72 31 41 82 20 CH 18 Sandy Fat Clay 24
13,2628 <0 68 34 34 62 4 MH 33 Sandy Elastic it 54
16.20,22 50 80 39 4] & 18 MH 31 Sandy Eiastic 5it 43
14,3438 60 =] 34 Ead 84 20 MH 16 Sandy Elastic Silt 72
13,48,50, 68 - - . - - - -

GXW  368x0.12
s - 1

exs=Gsxw—>e= = 0.3216

Therefore, the saturated unit of clay is given by the below where

_ b .
Y, = 62.4 P X m
—
G x+e 2.68+0.3216 Ib '
> 641

— — O 18
Yoar = T1xe XY, = 1303216 < 62'4f j’ P

Next, we calculate the dry density using the following equation: Mé{l

b
Y, X(w+100) 101854~ X(13+100)

Ysar
= — = - = = =
Ydry w+100 X 100 Ysat 100 100




_ Ib _ Ib
o 115'995’_}1:_3 and Vory = 101. 854.?;;-

where:

Viry = dry unit weight, in pcf of compacted soil

Y, = wet unit weight, in pcf of compacted soil

w = percentage of moisture in the specimen

Bearing Capacity Equations (INCOMPLETE)

MEYERHOF EQUATION (Bearing Capacity):

Example: 6.1 Find the allowable, Qu =?

Approach:

T=¢+ o‘ltan((p) = 7.5kPa + 25 kPa X tan(0) = 7.5kPa + 0 = 7.5kPa

Thus,

@ . = Bearing Capacity(BC) = 1.3 X ¢ X Nc+ q x Nq+ 0.4 x yx B xN]r

ult,
=1.3%x7.5kPax514+qgx1+04xXxyxBx0
=13 x75kPax514+gx1

From Table 6.2, for ¢ = 0°,NC= 5.14,Nq= l,Ny= 0

Also, Assuming foundation will be positioned at 7 feet.

g{pressure) = y X ADJr =Yury xD

= 115.095-% x 5 ft.= 575.475 = = 27.554 kPa
f Ft ft /

FJ

By simplification and direct substitution we obtain

Q,, = Bearing Capacity(BC) = 1.3 X 7.5kPa x 5.14 + 27.554 kPa x 1 = 77.669 kPa = 1622.151 -:f—,

Next, Q 0 18 given by the below equation with a given Factor of safety at 3

Allowable



1622.151 2
el

=t L= 540.717% {Q = Load; q = pressure B <=485 good. If larger then increase

QAHowable FS. 3
foundation)

In order to Sotve for B= 777 (Ny=0,)

We know the load applied, Q = (From ARMANDO GOMEZ) = 400 (Should be pounds) and Area {Square) = B’

. The stress developed at the footing base is given by the below where S =2 Q iowable

0t
s = .Q _!_. _I_16
5 ft

(Footing must be greater than Column size- coordinate with structural engineer. Can play with Df value. If the
foundation size is greater than required then we are good.)

MATT FOUNDATION DESIGN

Matt Foundations on saturated Clays (¢ = 0) and a vertical loading condition (=0} the net ultimate
bearing capacity

qult.=cuanmechdxq
D
=514 xC x(1 +W)X(1+O.4x—£f)+q
D
=514 XC X (1 + 2572 x (1 + 0.4 x=5) +q
e 9 e 0195)(3 4.
T T 1.713 XCuX QA+—)x(1+04x )-I- q

Or, the load-bearing capacity can be obtained based on Standard Penetration Test (SPT) and may be expressed
as:

q (ﬁtl) = 0.25 X% N60[1 + 0.33 -I—;f- ][S (m)] < 0.33x Nso[s (m)]

allowable net f &

http://site.iugaza.edu.ps/ymadhoun/files/2016/09/Chapter-08.pdf



SOLUTION: Using Meyorhof’s Equation (Table 6.4 and Equation 6.19)
o 4
q,= CxNCx F. . xXF. XF. + quq X Fqs X qux Fqi + 5 X y><B><N]r X Fy: xF X Fvi
From Table 6.2, forp = 0°, Nf__ = 5,14, Nq =1, Ny =0
Also, Assuming foundation will be positioned at 7 feet.

g=yXD =y, X

D = 144.332 & x 7 ft.= 1,010.3245 22
f ft ft
Next, go to table 6.3 (equation table)
Fo=1+fxe=1
es L N,

= 2 = =
Fq$—1+than(p-1+0xtantp 1

F =1-04x2=1-04x0=1
Ve) L
Table 6.3

D
[ _ 15 _
7 = 5 = 0.7551

: o s L s PR -
F =1+ 2 xtang'(1 — sing) X & =1+ 2 X tan26°(1 — 5in26°) x 0.75 = 1.23

qd
=F ——m_ g3 __LLB___ 49
ed | qd N Xtang - 22.5xtan26® "

Sincef = 0°,weassumedF_=F =F =1
Ci qi yi

= = 310.6 kN/m’

2
q,= 931.8kN/m and Qowate - TS =1

Next,

2
Qmowble = qa“awablexArea = 310.6 kN/m x2m = 621 kN/m



Given:

Find:

SOLUTION:

Yo = 120 pef

e =1.1173

o = l.leef

c=0478 L

C =0.041 /
5

s =?
c

/‘

S
OCR = —
aﬂ

o, = 6x118 + 112(120 — 62.4) + 5(120 — 62.4) = 1,687.2 psf

OCR = % = 1.3 > 1 (Therefore soil is OC)/

Next, check if a Case 1 or Case 2

X=2,Y¥=2

Where

00+Ac

Ao = 4xIxg

4
g=24=22=0.94tsf = 1880 psf

Ao = 4xIxq = 4%0.014x1880 = 105. 28 psf

o, + Ac = 1687.2 + 105.28 = 1792.48

¥



o, = 1.1x2,000 = 2,200 psf
CASE 2: L
0;: + Ag < 0;
CASE 2:

ou+Acr

C xH
Sc=%xloglag( ) = 0.058 ft = 0.6%inches < 1

u:
Since the parameter is met then the soil is good and we are okayl = ’\T
\x

SHALLOW FOUNDATION DESIGN

DEEP FOUNDATION DESIGN (pg. 463 Ch. 12 Notes 10/20/2021)

Total Capacity, Qu = Qp + QS

Where

Qp = Tip Resistance/End Bearing = Apx NC X Cu =9 X Cu XA =
P

=9 X 7.5kPa X (Base X Width)
= 9 x 156.6407570477925 psf x (Base x Width)
= 9 X 156.6407570477925 psf X (Base x Width)

Q =f X PXAL=aXx(2XBase +2 X width) X L =

=fXPXAL=aXxXC(C X (2X Base + 2 X width) X L =



Note: 1 kilopascal =

Yl — 0.4x4 =1 - 0.4x0 = 14—

CAPACITY CURVES wﬂ d

Tabie 1a: Bering 1| Analysis for Circular Pjle

Depth (1) |Qp (b) Qs k) Qu (16
[* 1] ("] 0
25 6361.725204 2544.690082 8906.415286
7.5 8542.587807 12087.27789 21629.8656%9
9 0 12087.27789 12087.27789
15 14137.16712 35177.98419 49315.15131
20 0 35177.98419 35177.9841%
30 24033.18411 96062.05059 120095.2347
a0 36756.63451 207148.7682 243905.4027
50 49480.08492 394073.5335 443553.6184
60 56548.66848 650427.4973 706976.1658
68 74220.12738 1031754.018 1105974.146

Table 1b: Boring | Analy

sis for Square Section Pile

Depth (ft)|Qp (b} Qs (b) Qu (b}

0 0 5] 1]
25| 7068.58356 1675 8743.58356
5| 9083.129875 5594,25 14677.37988
10| 1519745465 15914.25 31111.70465
12 5| 1€081.0276 29279.875 45360.9026
15| 18873.11811 45700,375 64573.49311
20| 22619.46739 FO660.375 93279.54239
30| 22619.46739 108100.3 75 130719.8424
10| 5018694328 | 204660375 254847.3183
50| 40997.78465 303260375 344258.1597
60| 67858.40218 | 499100.375 566958.7772

68| 92598.44464 B01972.375| 894570.8156

Pt
e

20.88543423315 pounds per square foot

ElACe

L
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Table 2a. Boring 1 Analysis for Circular Pile

Depth () |Qp (b} Qs @b) Qu (1b}

0 0 0 0
24 7.069 1675 874358
5 9.083 3504 25 14.677.38
10 15,197 15,914.25 31.112
125 16,081 29,279 88 45,360.90
s 18,873 45,700.38 64,573.49
20 22.619.47 70.,660.38 53,279.84
30] 2261246739 108100 375| 130719.8424
40 50,187] 204660375 154,847.32
50 40,998] 303260375 344,258.16
60 67,858] 499100375 566,958.78
68| 92598.44464 B801972.375 §94570.8196

Table 2b: Borning 1 Analysis for Square Secton Pile

ID epth (ﬂ)IQp ab) Qs (b) Qu {Ib)

of 0 0 0
25 16,000 1675 37,675 00
5 16,260 5594 25 51,854 25
10] 77,400 1%,914 25 93,3 14|
125 81,900 29,279.88]  111.179.88
13 96,120 45700.38]  141,82038
20]  115.200 00 70,660.38] 185,860 38
30 §15200} 108100.375] 223300375
40 255.600] 204660 375]  460,260.38
50 208,800] 303260375] 512,060 38
0 345,600] 499100375 844,700 38)
624 471,600 801972375] 1,273,572 38]

GEOTECHNICAL APPENDIX
APPENDIX III

BORING LOG DATA
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Boring 1 Assume GravelQ
SPT-values | Depth {Feet] 1% L Plastic |ndex, Pl | Sieve No. 200] Water Content, % {  Plasticity Chant Coarse FRction, % Classification N
3,34 2.5 43 16 27 71 14 L % Sandy Lean Clay 7
3,55 7.5 47 19 28 Bl 12 a 15% Sandy Lean Clay 10
4,87 ] - - 20 1] - ) Sand 15
XA 15 Sl 24 27 9 13 CH 3% Sandy Fat Clay 15
810,10 20 - o 2 15 8 o Bd% Sand 20
9,12,13 30 a2 30 32 80 15 CH 20% Sandy Fat Clay P
11,1821 £0 62 27 s Es] 13 R 1% Sandy Fat Clay 51
13,2231 50 69 28 41 83 17 CH 17% Sandy Fat Clay 53
17,26,34 &0 71 33 38 72 18 €H 8% Sandy Fat Clay &)
18,3950 68 &3 Ead 35 79 19 MH 21% Sandy Elastic Sit 82
Boring 2
SPT-Values | Depth (Feet) 1N PL Plastic Index, P1 | Sieve No. 260 | Water Content, % |  Plastidty Chart Coarse Fraction, % Classification N
4,44 25 48 20 28 55 13 {1 46 Sandy Lean Clay -]
5,55 5 51 32 19 &3 14 MH 31 Sandy Elastic Sitt 10
5,88 10 - - - 2 - Sand 15
889 125 46 19 17 74 18 L 26 Sandy Lean Clay 17
81010 17 o o o 10 & Sand 20
101212 20 32 16 16 54 3 [« § L] Sandy Lean Clay 24
- 25 60 31 p] 81 2L MH 19 Sandy Elastic 5ilt
101212 30 72 31 41 82 20 CH 18 Sandy Fat Clay 24
13.26.28 £0 68 34 34 62 4 MH k=] Sandy Etastic Sik 54
16,20,22 50 20 39 41 & 18 MH 31 Sandy Elagtic §ilt 44
143438 (] L] 34 34 Bd 20 MH 15 Sandy Elastic Sit 72
13,4850 68 - - - - = = = 98




TABLE 2.3 Relationships for v, y,, and v,

Unit welght relationship Dry unit weight Saturated unit welght
(1 +w)Gy, Y _ G, t ey,
T 1 +¢ hnl-‘-w Yau = | +¢
_— M Gs)‘w w = [(1 — MG, + nly.
1—e¢ Ye ™ I - P i + w0
y= (1 + w)G,y, ¥ = Gyl —n) Y T AT wG, Gi¥e
‘llG G
1§ == - e\l +w
S Ve = wG Y Y = (_.)( ] )?u-
¥y =Gyl = nil + w) | 5= AR
§ Yo = Ya T Y
25y, .
Y4 = e— - 5 4
{1+ ehe Yo = Ve I~ e Y
Yi = Y — RYw

Yi

e (i

TABLE 2.4 Specific Gravities of Some Soll

Type of soll )

Quartz sand 2.64-2.66
Silt 2.67-2.73
Clay 2.70-2.80
Chalk 2.60.2.75
Loess 2.65-273
Peat 1.30-1.90
Mine tailings 2.80450

1 __&SL-

AT



Bearing Capacity Factors

¢ N,
0 5.14
1 5.38
2 563
3 5.90
4 619
3 6.49
6 6.81
? 7.16
3 7.53
9 7.92
10 8.35
11 8.80
12 9.28
13 281
14 10.37
15 i0.98

"T
000

007
0.15

034
0.45
057
o
0.86
1.03

L44
L69
197
219
165

Table 4. Bearing Capacity Factors

¢ X, ", X,
16 1.63 434 3.06
7 1234 4.77 3.53
1B 13.10 526 4.07
19 13.93 5.80 4.68
20 14.83 640 5.39
21 15.82 107 620
22 16.88 1.42 7.13
px] 18.05 8.66 8.20
24 19.32 9.60 9.44
25 0,72 10.66 10.88
26 225 11.85 1254
7 23.94 13.20 14.47
28 25.80 14.72 16712
g 27.86 16.44 19.34
30 30.14 18.40 2240
31 3267 20.63 2599
(confinued)
",
, \
\
\\



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. —
Building Geometry and Utilization

The initial step taken in the structural design process is to have a good understanding of what the
structure is to be utilized and its geometric design. The Amazon warehouse is to be the central
hub for distribution. Is to be rectangular to be able to accommodate large space for storage that
will be utilized as a distribution center. The length of the building is to be 20001t by 5001t for a
total of 1M square feet facility. The floor layout then would require large open spacing for use
storage and for equipment machinery to move around freely. Minimizing then the amount of
columns supporting the structure would utilize the floor layout to its fullest potential and storage
space. As standard storage racks are 48in in depth. The average height of the racks are 20-28ft.
The rack heights need to be taken into account as to have plenty of ceiling space for the rack

heights for storing the packages that would later be transported to their final destination.

The Amazon five-story buildings for the IT hub and office space have a different set of
requirements that would need to be taken into account in its design. The buildings are to twins of

each other as they will both be identail in design of each other. Its rectangular desighi is to

"



provide ample work space. The dimensions are to be 300ft by 2001t for a total of 60,000ft” per
floor having a total floor space of 300,000ft* per building. Utilizing spacing between the columns

for optimal office and IT space.

The convention center design will be required to follow standards for its design. As this building
will be a mixed use facility and would need to adhere to them. The building will be that of a
three-story building with the dimension of 500ft by 3001t for a total of 150,0001t? per floor and a
building total of 450,000ft’. This building will also utilize columns optimal spacing to achieve
the most spacing for the convention center to utilize for occupancy and accommodate large open

spaces for convention center events

BLDG. COLUMNS CiC
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Figure 01: 50ft Column Spacing to maximize storage bays
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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)
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 ovg;hﬁﬁg 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.
Load and Resistance Factor design (LRFD)

For the design of the buildings the use of the LRFD will be used to provide the load calculation
F

of the buildings.



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 LJ

s

F = hydraulic loads from fluids

ASCE-7 (2010) combinations of factored nominal loads:

N LA WL =

1.4D

1.2D+ 1.6L + 0.5(L, or Sor R)
12D+ 1.6{L,orSorR)+(Lor05W)
12D+ 10+ L+05(L,or SorR)
1.2D+1.0E+L +028

09D+ {.OW

09D+ 1.0E

When £ loads are present, they shall be
tncluded wath the same load factor as
dead load D n ) through 5 and 7

When H loads are present, they shall have
a load factor of 1.6 when adding to load
efTect, or 0.9 when resisting the load when

permanent

Figure 01: ASCE-7 Combination of factored nominal loads

Occupancy or Use Uniform (psf) Concentrated (Ibs)
Access Floor Systems Office Use 50 2000
Computer Use 100 2000
Roof Roof Area not 20 -
intended for
occupancy

Roofarea used for
other occupancy

Same as occupancy
served

Primary Roof Members Exposed to a work floor




Roof Single panel point of --- 2000
lower chord of roof
trusses of any point

along primary
structural member
supporting roofs over
manufacturing,
storage warehouse,
and repair garages

All other Primary --- 300
Roof Members
Storage Warehouse Heavy 250 -
(Shall be designed for
heavier loads if
required for _
anticipated storage) Light 150 --
\//

Figure 03: Table 1607.1 Minimum Uniformly Distributed Live Loads
Building Layout

The building's floor plan was critical in the design process of the building. This is dependent on

the use of each individual building. Designation of beam sizes and types is subject to change

once it has been run through STAAD Pro its output.




Figure 04: IT Hub and office space building side view

Figure 05: IT Hub and office space building top view of a typical floor

Figure 06: IT Hub and office space building view of front of building




Figure 08: Convention Center side view of building {/



Figure 09;: Amazon warehouse front view



Figure 10: Amazon warehouse top view

[ L R e A B R B R A MR

Figure 11: Amazon Warehouse side view of building =

Joist Beam

The design of the joist is to provide additional lateral support of the roof load and any additional
equipment that will be suspended on the ceiling. The joist will run perpendicular to beams that
are spaced 50ft apart. They will run parallel to the long side of the warehouse denoted by Figure
04 joist evenly spaced 5ft from beam to joist center. Using the roof live load given to calculate
the beam size to be used. The dead load would be the weight of the beam would be given in 1b/ft
on Table 1.1 from the Steel Manual on Figure 04 & 05.



When
W = Weight
DL = 15 Ib/ft (W8x15)
LLg = 2000 lbs == (2000 lbs) / (50ft) = 40lbs/ft => (40lbs/ft) / (5ft) = 8psf
W=D +L,
W = 15]bs/ft + 40 lbs/ft
W =55 lbs/ft

Now we will need to calculate the maximum shear and bending moment to see if the beam

chosen would work for this application. Using Table 3-23 from Figure 06 from the steel manual.
When
Viax = WL/2
Vmax = (55 Ibs/ft * 50ft) / 2
Vuax = 1,375 lbs/ft => 1.38 kip/ft
My = WL/ 8
My = (551b/Mt * 50°ft ) / 8
My =17,187.5 lbs * ft => 17.19 kips*ft
Check Answers:

VMax = ¢'V Vnu



1.38 kips < 59.6 Shear is Okay
hdMn‘<¢%hAn
17.19 kips*ft < 21.5 kips*ft Bending Moment is Okay

The results of the moment and shear provide that the beam for the joist would work to support

the roof structure of the warehouse. All the following calculations will be done through Staad

Pro as there is the number of calculations that would be provided t

dofugh the report /L_B%Q‘) 9 Sq
_55/” y oo

fiLlelw ! "luq" ' 1rl1 ' 1r1
LN s

L 50 [ft)
el el
1 Ser (X1)

N

1375

o

ST ]l” i

-1575

T
"

171875
Figure 12: Shear and bending moment of joist :




28 DIMENSIONS AND PROPERTIES

Table 1-1 {continued)
W-Shapes
Dimensione
]
Tukknesn, | & | wish, | Tickness, k-]
2 by & g!'
i n in .
% | S5a | 6.28]8Ys |0.095] W4 bW
12 | ' | B22|8s |0810] Y
% | %a | B11|8% |0885| e
% | %u | aovia'e |0.580| e
Sha| %a | ae2|ls  |oass| w
She | %u | sooja | 0435] The
B | ¥m | 8548 |0.485| TAs 4
v | 4 | asolee |D.400| W 4
e | 4 | 827{5% |0.400| W %A
v | & | s25|5% |0.390] Sme 2a
Yo | & | 402)4 |0.815| YA 24
Vs | 14 | 4004 0.255] a *
¥e| & | 204]la |0.208] M
e | ¥w | 6.08|8'% |0A5G| TAe e
ww | & | s02ls |osss| W +
W | ‘& | pools |o.200|
v | % | acala |o0.405| W 2119
v | % |ao0la Jozso| w
¥a| 4 | apala  |0.215| s
¥ | ta | 364la |0.185] e
vo | % | 503|5 |0430] Tas 218
v. | 4 | 6oojs |0360| A %4
¥ | & | 408|a |o0348] W P

* Shape i slendsr far compremion wih /5 — GO kal.

1Shope scneds compact fimi for Rane wih 50 ksl

" The aclugl size, comiimiion and orendaiion of terener componenta atoull b comperad win the geamelry of the croes sactian
‘o Breure compatibitby

AMERICAN DSTITUTE OF STEHE. COMNSTRUCT IONM

Figure 13: Steel Manual Table 1-1 L



Compact

e
S Gt
by J.]
67 | 4431119
] 6.O7F|12.4
48 5.82)15.¢
A0 7.21|178
85 | 8.10/20.6
1] Q.19|225
8 | 7.03228
24 | 812/B0
n 6.50|27.6
18 | 7.06|209
16 | 6.37|28.%
18 | 7.84|2008
1¢ | @.61|40.6
26 | 6.84|16.5
20 | 82|18
16 (1156|218
18 | 4.88[18.1
12 rALIF4E)
e | 9.16|20.2
8.5|10.1 281
19 | bAK[1AT
8 ﬂ.mlts.l
13 b.28|10.8

1-2%9
Table 1-1 (continued)
W-Shapes
Propertieea

WS-Wa

I ; ;

Axis X-X fada ¥-Y . A Prupertios

] 7 T ] S < . DR T P d &

(o | n® o in? [ o [0 [ e [ 0! | b [ 0] o int
2 a4 | 372 A1 8886 | 214 | 212 27 | 243 BO7 L& 140
27 | 20 | 3665 58| 761 | 183 (210 | 270 |2.36 | 784| ass 1180

184 432 | 361 460 a0 | 150 | 2,08 29 | 236 782 100 T
s | 955 | 353 888 | 491 | 122 |204 | 186 |231 | 700 142 po]
1z 31.2 | A51| 34.7 428 | 108 ({209 i8.1 | 2.8 783 a.maa &19

10 | 275 | 347 904 | 371 | P27|202 | 141 |2.26 | 757| 0538 530

0| 243 | 345 272 | 2.7 | eaal1e2 | 101 |1.84 | 780 0537 312

27| ono [ 342| =1 | 189 | 683181 | B8.67|181 | 753 0348 750

753| 182 | 340 204 | @77] 9371|120 | 6500|146 | 788| 0282 152

819 152 | 3.43| 170 787 3Da| 123 406|143 781 a.172 12
480| 118 | 32| 198 | a#| 1700870 | 267|408 | 700 0.137 518
308 ot 32| 1.4 zml 137} 08439 216| 1.03 774 008711 408
so8| 781 322 a7 200 108j0B43| 188101 | 700| 0CO0428 W6
4| 167 |270| 188 | 171 | S&1|152 | B.56{t74 | 6R3| 0481 150
41.4| 1324 | 268]| 14.8 133 4A41) 150 8.72] 1.720 G84| 0240 113
mi1| @72 258 108 | @32 IN|145 | 476|186 | 673 0.101 785
321 102 | 280 1.7 443 220{ 08967 3.98| 1.13 588 0.223 m2
2% 791|240 ew0| 200 1s50{oe8| 232(1.08 | 575 OGmD3 27
18.4 G58| 2.47 &’ 2. 1.11| 0806 1.72| 1.08 589 00405 177
uel 610l 2430 &7 3 i1Dt|0200| 1.58| 106 | 584| Q333 158
2.3 102 | 217 118 13| 3| 128 5.63| 1.45 472 03916 BB
21.4] &85 213 aeal 751 9poj126 | 4.68(1.43 | 486| 0.102 408
19| 648|172 oa2a| ame| 180|100 | 202118 | 3B2| 0151 140

AMEF B AN INSTITUTE OF STEEL CIORITR UCT 1001

Figure 14: Steel Manual Table 1-1



BEAM IMACGRAMS AND PORMULAS

3.213

Table 3-23

Shears, Moments and Deflections

. SAPLE BEAM — UMIFORMLY DISTRIBUTED LOAD
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Figure 15: Table 3-23 Shear, Moment and Deflections
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OF FLEXURA L MEMBERS

3-134

Table 3-10 (continued)

T

W-Shapes

14

12

10
Usbruosd Langth [.5-2 kacrammania)

]

Available Moment va. Unbraced Length

mMm g 2 § 3 2 3 E o o s
3
mwmmE S u mamh g s el ed .

(e yy-dp 5) Y pm famemnsay 3y-dy §) 00y Fma e ey

4
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Figure 16: Table 3-10 W-Shapes Available Moment vs Unbraced Length
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WSHAPE SHI HCTION TABLES 3=27
Table 3-2 {(continued)
F, = 50 ksl W-Shapes 2 :x
Selection by Zx
z 2 | 0BGy [MaChy| Wy | BF7E | &F | | L L L0, [ &
Shape hip-R | Kip-t | kipft { iip-ft | Eipe | Wips | hipe | kips
3 | ABD [LRFD( ASD | LhFD | ASD | LRFD | R | in® | ASD | LEFD
Wiz | 209 |50 [ 754 | amo | 440 | aem [ 573 [ 273 | 805 [103 | s2m | a2
wie<1? | 187 | 487 | 701 | Ba ]| 425 | 208 | 447 | 288 |08 | B1D | 285 | 727
WA | 174 | 8348 | 655 [ 280 ] 904 | 243 | 517 | 266 | 773 | eas | az8 | 643
wexiB | 170 | 424 | s3p | M5 | 900 | 174 | 281 | 434 |15 | eto | WA | 552
wie<15 | 160 | 309 |00 | 249 | 962 | 276 Y 414 | 288 | 861 | ean | 480 | e25
woxi5 | 136 | 880 | 510 | me | 390 [ 100 ] 245 | 300 101 | sB0| 907 | s0e
Wby | 126 | 342 | @60 | 190 | 6 | 238 | 252 |28 | 895 | 538 | 30 | 563
wid3 | 14 | 284 | 428 | 173 | 280 [ 18 | 257 | 208 | e27 | 06| 98B | 5
WEAY | 087 | 28 | 2o | 148 | 205 | 184 | 230 | 214 | 852 | a0 | oM | 402
ASD LRFD | *Shaps excoats compac limit for fiesirne with A= 50 lot
"Ham e ot st the 0 06 N far whear hlmm Sectian G2, 14w Ullhl-',— 0 kst
Q= 187 | 04— 000 | thOMON, gp— 0.0 tnd Oy— 1.67.
Q=18 | 5= 100

AME B AN DNATITUTE OF STEEL COMSTRUCTION

Figure 17: Table 3-2 W-Shapes Selection by Z,
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Beams design

The beam is to be spread out between columns at 50ft evenly spacing and having joists running
perpendicular between the beams. Bracing members must be connected with a minimum of one

bolt or its equivalent (Steel Manual).
When
W = Weight
DL = 40 Ib/ft (W16x40)
LL = 3,500 Ibs/ft
W=DL+LL
W = 40 lbs/ft + 10(3,500 1bs/ft)
W = 590 lbs/ft

Now we will need to calculate the maximum shear and bending moment to see if the beam

chosen would work for this application. Using Table 3-23 from Figure 06 from the steel manual.
When
Vmax = WL/2
Viax = (590 lbs/ft * 50£t) / 2
Vi = 14.75 Ibs/ft => 14.8 kip/ft
My = WL?/ 8

My = (590 1b/ft * 50°ft ) / 8 >



Myx = 184,375 1bs * ft == 184.4 kips*ft
Check Answers:
Vivtax < by Vi
14.8 kips < 146 kips Shear is Okay
My < 4 M,

184.4 kips*ft < 200 kips*ft Bending Moment is Okay

R, a,~ 590

v 1l ) T ¢ v oYY OYow y ¢ty 34

b 50 (fy

o 1 sec. (X1) I

P

-14750

T

184375

Figure 18: Shear and bending moment of beam /
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W-Shapes

Table 3-10 (continued}

.r1

Available Moment va. Unbraced Length
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Figure 19: Table 3-10 W-Shapes Available Moment vs Unbraced Length



W.-SHAPE SE1 FCTION TABLES 35
Table 3-2 (continued)
Fy = 50 ksl W-8hapes 2 :x
Selaction by Zy

2 Pl [iia] o [0 0 [ T T TRl h] ke
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- | mf [ As|izro | AsO [ R0 fAS (A0 m | ® | ' [ ASD|IAFD
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Columns Design

The columns are to provide the support of the structures live and dead loads of the building.
These compression members are critical that the correct column size is used for its application to
provide the ample support of the structure and the cost of not over building the structure if not

needed. We can calculate the load on the column by the following.
P,=1.2P, + 1.6P,

With the assumptions of the following values the column requirement can be provided:
Lcotumn = 341t
Pp = 165kips
P, = 535kips

P, = 1.2(165kips) + 1.6(535kips)

74

P, = 1054kips

Getting our total design load for the particular column with a column length of 34 for feet
referencing Table 4-1 from Figure 20. The following W- shape beam values will be utilized to

meet load requirements.
W12x252
$.P, = 1120 kips
1054 kips < 1120 kips, Okay beam to use 2
¥
The beam W12x252 will meet the requirements for the total axial load of that particular beam at
344t in length.
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Table 4-1 (continued)
F, = 50 ks Available Strength in
= - - -
Axial Compression, kips
W-8hapes w12
Shape W2
i e 0 e 3 ne 20
T DA A A A A EES
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Figure 20: Table 4-1 Axial Compression kips



Joints and connections

The joints and the connection points for the structure will be provided depending on the results

provided by STAAD Pro. As to assume all the joints depend on its final design parameters.
Building Slab
The building slab 1s to be addressed the following year due to time restraints.

Footings Design e

The footing design will be coordinated with Geotechnical Technical engineering to provide the
adequate footing support for each of the structures. This is dependent on the load bearing
capacity of the soil type at each of the locations. From there knowing the on total load from

each of the buildings' live and dead loads.



Water Resources

Introduction:

The Water Resources design is part of phase C of the project. 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 ¢

Where, | %4
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)

A
PDS-based precipitation frequency estimates with 90% coane intervals {in inches)!
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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
Method” to find the design dimensions of the channel. Those dimensions were the side slope (z),
bottom width (b), design depth from water surface O, and velocity of the channel (V). Each of

the dimensions were calculated and determined with the following equations;

_ 1/6
n =.031d_ (2)

Where,
n = Manning’s roughness coefficient based on land
d75 = sediment size, ft

d75 will then obtained by manipulating Equation (2)

n 6 L
d,s = Cosr) ' (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:

§=—2 0
Where,

S = slope of land

Ax = Change in longitude, ft

Ay = Change in latitude, ft

Az = 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:

T, = kY, ®)
Where,
T, = critical shear stress, psf
kb = 1.0 {

Y, = unit weight of water = 62.4 pcef

Yy = design depth from water surface, ft



S = Slope of land = .00076

The T, value will be found from Figure 8-11 (from water resources book) using the determined

d7s converted from feet to millimeters.

20 4
Y
/] /]
1.0 A
.6 Shields (mean sediment size) ) '/‘f
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t o2 o //’A"‘f =dy
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Flgure 8-11 Critical shear siress for quartz particles In waler (Vanoni, 1975, p- %)
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Figure 2

The angle of repose (¢) will be determined by using Figure 8-22 (from water resources book)
using the obtained d75.
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Figure 8-22 Angle of repose (Lane, 1955, p. 1247).

Figure 3 ;
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The angle from the side slope was determined by:

X =z (6)
Where,

z = side slope

For the side slope (z) to be sufficient, it must be greater than cot cot ¢ .

T, will be determined with the help from this equation:

K:T—:=H (7

T, = critical shear stress, psf /

Where,

T_ = shear stress, psf " 4

o« = angle from side slope



¢ = angle of repose

T will be determined by manipulating Equation 7:

T =714/l —— (8)

T, could also be determined by:
1:s = ksY“)’ OSO (9)

Where,
e shear stress, psf

k =075
3

The design depth (yu) will determined by manipulating Equations (5) and (9) and using the

equation that produces the smaller value:

_ b

Yo = Tvs, (10)
TS

yo = k:YwSO (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:

1, 4" 1/2
Q S * 2 * SD (12)
Where,
Q = Outflow
n = Manning’s n = 0.035
S 0= 0.00076

A = Area of Trapezoidal Channel-
P = Perimeter of Trapezoidal Channel



The Area of Trapezoidal Channel was equivalent to:
A= by0+zy02 (13)

The Perimeter of Trapezoidal Channel was equivalent to:

P=b+2y\N1+z7 (14)

By substituting Equations {13) and (14) into Equation (12):

/3

(by +2y, ) 1/2
kS, (15)

=L«
Q==

(b+2y,\142°)

Equation (15) was then manipulated to solve for b:

2 5/3

Qn_ _ (by,*+zy, ) (16)
s 172 — 273

¢ (b+2}'D‘-.,| 1+27)

£

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= % (17)

Where,
V = design velocity, m/s

The Kennedy equation velocity is given by:

0.64
v, =0.84y, (18)

Where,
Vo = 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

|
Conclusions ?} . f{g%i‘%\

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.



Transportation Engineering

Introduction

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 Figure 1 below shows the entire layout of the project site and where each of the buildings,
drainage ditch, and water treatment plant will be. The Convention Center was placed at the main
entrance of the project site near Farm to Market Road 332 which connects to the major Highway
290. The dimensions of the building were made to be 1600 ft by 300 ft. The two Commercial
Offices are located in the middle north side of the project site with dimensions of 500 ft by 250
ft. The Warehouse is located on the furthest south west point of the project site out of the way of
the office buildings and visitor convention center. The dimensions of the Warehouse is 2000 ft by
500ft. The Warehouse is located by an existing road Baranowski Rd, which allows easy access
for trucks to import and export goods from the ports located on the west most portion of the
warehouse. The existing road connects to Farm to Market Road 389 which leads to the major
Highway 290. Parking lots are placed near and in between each building allowing for easy access
for employees and guests to access the buildings. Interconnecting roads were placed within the
project site connecting each parking lot. The Detention basin and Water Treatment plant are
located in the southeast most part of the project site. This location of the project site 1s at the
lowest elevation of the land which is also located by a forking creek. This will allow the runoff
water and drainage water to travel more efficiently to the basin and water treatment plant.

L g
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Future Work

In the next phase of the project starting in January, the Transportation Engineering portion of the
project will go more in depth showing steps, procedures, and calculations with Interchange
Design, Location of signals, Traffic Warrant Studies, Plan and profile as well as pavement design

cross-sections for a typical local road in the development.
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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. 2
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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.
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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 tpgsography
map represent the locations where the borings were taken.
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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 2 inch. In order to follow the constraints of the
project the layout includes two five-story commercial office buildings, a stegl-sfructure
warehouse, three-story convention center, facility parking lots, new roadfictwork 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
lane, traffic signal, and ability to make left turn movements into each entrance. Also in the layout
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service truck parking for the warchouse 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.

SAPS Eng..

PVANU - Bod
T RWTY W
oA VI, TERA Posk

Hi

£
IHT
ROUGH LAYOUT.. e
SCALE: NOT TO SCALE A-1

Figure 2.2 Preliminary Layout
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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.

The bearing capacity of the soil was calculated by using the bearing capacity equation along with
the safety factor.

qu=1.3cN¢’ +qNg'+0.4yBNy’ (square foundation)
-
Where
¢ = cohesion

B = width of footing

D¢ = depth of the footing

The exact calculations of this are provided in the appendix. Using a FS factor of safety, of 3, the
allowable bearing capacity, gatow,was found.

_
Qallow £y FS

¥
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Table 2.1 Soil Classification 1

Plastle Limdt Plastic Incex Slave Analysls (#200) Coarte Fraction Water Content Group Name Qassiication
Sandy Lean Clay
gk sk AP | Sandy Elastic Silt
10~ S - = &% sand
125 s g 2 % 2% _sxa  SadyleanClay
17> o = e b ) 10% ‘Sand_
0 » 1655 ey, e EFe 50% ax% 13% o ___SandyleanClay
25 B0 31 2 81% 19% 21% MH Sandy Elastic SHt |
S 7 R | O S | Gl PR | 20% o1 _ SandyfatCay
| © 68 39 _20 62% 38% 4% MH Sandy Efastic St
| 50 . 80 0 39 o » ! I— 69% - 18% MH _ Sandy Elastic Siit |
| 60 68 34 - 34 84% 16% __20% MH Sanddy Elastic Silt

Table 2.2 Seoil Classification 2

Depth{ft)  Lquid Umit PMastle Limit  Plastls incex Sheve Aralysls (#200) Cosrse Fraction Water Corent  Group Name Oasslifcation
25 Il 16 Y 71% % % SandyLean Olay
25 7 1. EL I 81X 19% _a ‘Sandy Lean Clay _
e - e 20% BOX 6%~ Sad
5 s ]} z 69% 31% FE N1 Sandyfat Clay
0~ R P . 16% Ba% % ~ lsand o]
| P 8 30 R BO% 0% . 1s%¢H Sarly Fat Clay
& Wi 10 3 ™ aw 13% CH Sandy Fat Olay
40 6 2 . o% 17% 7% o SancyFatCay |
50 7 n 38 E7: T ' . T L 1 _ SandyFatCay
60 69 34 35 % 21% 19% CH Sarcy Fat Clay

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%

|

"

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.

o~
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Table 2.3 Boring 1 Analysis For Square Pile Section

0 0 0 0 0 0 0 0 0 0
2.5 7 900 043 0.72 32400.00 3240.00 35640.00 648 1620
7.5 10 1200 0.57 0.6 43200.00 14040.00 57240.00 720 5400
9 15 0 0.00 0 0.00 14040.00 14040.00 0 0
15 15 2000 0.96 049 72000.00 43440.00 }15440.00 980 14700
20 20 0 0.00 0 0.00 43440.00 43440.00 0 0
30 25 3400 1.63 0.38 122400.00 120960.00 243360.00 1292 38760
40 39 5300 2.54 0.34 190800.00 265120.00 455920.00 1802 72080
50 53 7100 3.40 0.34 255600.00 506520.00 762120.00 2414 120700
60 60 8000 383 0.34 288000.00 §32920.00 1120920.00 2720 163200 |
68 89 9400 4.50 0.34 338400.00 1267576.00 | 1605976.00 3196 217328
Sum 633788
Lf/-ﬂ W
Table 2.4 Boring 2 Analysis for-Square Pile Section
0 0 0 0.00 0.00 0.00 0.00 0.00 0 0
25 8 1000 0.43 0.67 36000.00 6700.00 42700.00 670 1675
5 10 1200 0.57 0.61 43200.00 21340.00 64540.00 132 3660
10 16 2100 1.01 0.48 75600.00 61660.00 137260.00 1008 10080
12.5 17 2250 1.08 0.47 81000.00 114535.00 195535.00 1057.5 | 13218.75
15 20 2500 1,20 0.41 90000.00 176035.00 266035.00 1025 15375
20 24 3300 1.58 0.39 118800.00 278995.00 397795.00 1287 25740
30 24 3300 1.58 0.39 118800.00 433415.00 552235.00 1287 38610
40| 54 7200 345 0.34 259200.00 825115.00 1084315.00 2448 97920
50, 44 5600 2.68 0.34 201600.060 1205915.00 | 1407515.00 1904 95200
60| 72 9400 4.50 0.34 338400.00 1972955.00 | 2311335.00 3196 191760
68| 98 9400 4.50 0.34 138400.00 2842267.00 | 3180667.00 3196 217328
Sum__| _69748.75

oo Ay

ol — O O
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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. Using the
chart the intensity interval for the 100 year flood period was found to be 0.591 in/hr. Reference
Figure A.4 in Appendix that displays the precipitation frequency for Columbus, TX.

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
was determined. The runoff can be calculated with the rational equation,

Q=ciA
Q = peak runoff rate (cfs) v
¢ = 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 47.28 cfs.

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.

1.49 1/2
Q = =2aRWs,

Q = discharge, ft’/s v
n = roughness coefficient
A = flow area, ft°

17



R = hydraulic radius
S, = channel slope

The hydraulic radius can be expressed as,

P = perimeter, ft
The area and perimeter can be defined as,

A=by, + Zyg
P=b+2y,VI+z?
z = side slope of the bank {
¥, = channel depth, fi
b = bottom width, ft

The manning equation can be written as,

149 A3 _§12
Q= n pMivo

The continuity equation can be written to find the design velocity,
Q=VA

Q

Vdesign_ A

. v’
Vaesign = velocity, ft/s

2.2.5 Drainage Ditch Design

The Manning's equation and continuity equation were used to find the ditch dimensions.
Manning's roughness coefficient for a grass lined channel is 0.03 with a max permissible channel
velocity of 3 to 6 ft/s. The slope of the channel is based on the elevation on the property, which
was determined to be 0.7177. The slope of the drainage ditch will be 1:3. Excel was used to
determine the channel depth and bottom width. The channel depth came out to be 0.494 ft and
width of 3 ft.

18



Top Width

- 5.96'
Area
1 2 I Channel Depth
4 i 0.494'
— 3 -
Bottom Width

Figure 2.5 Section View of Trapezoid Ditch

The dimensions of the trapezoidal channel will support the discharge for the 100-year flood.
Figure 2.6 displays the ditch in and flow of water on for a section of the development.

Section
Proposed
Development Proposed Channel
Q=47.28 cfs
S=7717
n=0.03

Figure 2.6 Profile View of Trapezoid Ditch /

2.2.6 Stormwater Basin

The development requires a stormwater basin that allows the storage of runoff water in order to
prevent flooding. With the data found on USGS the inflow of the ditch can be determined. A
routing table can be developed to determine peak outflow, as shown in Table 2.2.6.

19



Table 2.5 Routing Table

Index Time Inflow, | (2s/At)-0 | (2s/At)+O | Outflow, O
(i) (days) (cfs) {cfs) (cfs) (cfs)
1 0 517 21,600 500
2 1 519 22000 22,636 510
3 2 532 23000 23,051 550
4 3 741 24100 24,273 610
5 4 937 24200 25,778 690
6 5 645 25500 25,782 700
6 6 600 24000 26,745 690
7 7 590 23900 25,190 620
8 8 570 23800 25,060 610
9 9 565 23000 24,935 590

Figure 2.7 illustrates the inflow and outflow of the routing table. The peak discharge taken into
account for the detention basin is 700 cfs.

Discharge, cfs

1050

95

850

750

650

450

Inflow and Outflow Hydrograph

Time, days

i DIk OW =i Infliow

Figure 2.7 Inflow Hydrograph

The basin is suggested to have dimensions of 641t by 64t with a depth of 3.2ft. Figure 2.8 and
2.9 shows the section and profile view respectively.

20
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Figure 2.8 Detention Basin Section View
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Figure 2.9 Detention Basin Profile View

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.

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

21



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
disposal of effluent into a source of surface water. The disposal source fo; ,ﬂ‘{é facilities will be
Griffin Lake following the Texas Administrative C9d¢ (TAC). P

The first portion of the design process will start with calculating the population in Columbus,
Texas from the past five years, then calculate the population projection with the addition of
twenty-thousands employees for future population. We will obtain the current estimated per
capita raw water demand to determine our Q values. This process will begin over the span of
Christmas Break up until the start of spring semester. The remaining tasks such as developing a
wastewater schematic design, developing a disposal site, and articulating the proper disposal of

-~
-
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treated effluent contaminant level causing no harm to the environment and ecosystem will be
completed throughout the upcoming semester.
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Appendix 1 Images

Geotechnical Data Collected
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19 16.86 5.70 un 45 17228 17328 EILRY
0 17.60 744 a4 % 19h 22 W19 £7.1)
2 1892 §.26 13) 47 22458 24080 S84
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3 2% b1.40 7.08 5 W30 H5 14 07250
28 313 t2.72 Y

*From Kumbhojkar (1993}

Figure A.2: Terzaghi Bearing Capacity Factors
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Table 24. Approximate values of undrained shear strength for cohesive soils

based on SPT blow count N-values (from Terzaghi and Peck, 1967)

Soil Consistency

SPTN
(See Note)

S, (psf)

Very Soft
Soft
Medium
Stiff
Very Stiff

Hard

< 2
2-4

4-8

< 250
250 - 500
500 - 1000
1000 - 2000
2000 - 4000

> 4000

Figure A.3: Approximate Value of Cu, SPT and soil consistency
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Figure A.4 Precipitation Point Frequency




Table 4.4-2 Roughness Coefficients {Manning's n) and Allowable Valocitiea for Natural
Channels

Pemmisiie
Channel Description Manalng’s 0 | 4 annel Velocity
(rs)
MINOR NATURAL STREAMS
Fairly regular section
1. Some grass and weeds: litle or no brush 0.030 kR
2. Danse growth of weeds, depth of flow
maledallyggreater than weed h[:llghl LRed LI
3. Some weeds, light brush on banks 0.035 3to6
4. Some weads, heavy brush on banks 0.050 3to6
5. Some weeds, dense willows on banks 0.060 3108
For trees within channels with branches submerged at 6.010
high stage, Increase above values by
Imegular section with pools, slight channel meander, 0.010
increase above values by
Floodplain - Pasture
1. Short grass 0.030 3to6
2. Tall grass 0.035 3to6
Floodplain — Cultivated Areas
1. No crop 0.030 36
2. Mature row crops 0.035 KEGY
3. Mature fleld crops 0.040 3106
Floodplain — Uncleared
1. Heavy weeds scattered brush 0.050 3tob
2, Woodad 0.120 3to6
MAJOR NATURAL STREAMS
Roughness coefficient is ususally less than for minor Range from
streams of similar description on account of less 0.028 to 3toé
effective resistance offered by irregular banks or 0.060

Figure A.5 Roughness Coefficient




Appendix 2 Calculations

Water Resources

Stormwakor Rmoff
Q= Cih
@ = {0-3)(¢. Avinfhr){yooacres)
Q= U7.28068

Draunage Dioh

Q=41.29ds
z2=3 (v3)
So= 0. V1T &Ift

assume b=3

- Fow ared
A =by + 2y?

A =(28)[0.yay &)+ (3 )(S-49UR)?
A= 2.214 &2

* Top wdth
T= bt 22y

Te (26)t 2(3)(0-43uft) ' o
- Wetted Penimuter \ qj‘q &’ “’ -

p= b+ 2Jyr+2%y3? Q\
P= 3f + 2] (0N94H)* + ()2 [0-Y9y f)? ( -

+ hydrayhe Raduws

R = (2.2044%) /-1 &
R= 0.32019 &
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* fydrawlic Depth
D= AT
D= (2.2 #2) [ 5.91Y
[p=0.3712 fi
- Howraie

G =-o%§_ (z.214 #2) (0.30156) 72 (0.077)""2

Q = Y71.28cfs

- ¢hanned vUouity

V=Q/r

V= UT.29cfs
2.24 2

V= 21.35 fils|
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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.

7
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

0 35% of employees in the warehouse



o 15% of employees in the IT Hub
0 10% of employees in the warehouse

Location — Waller County

Figure 1.1: Waller County Project Location

Figure 1.2: Project Plan View

Ld\‘)o-x!' P/qyt &1 a}(_y CAD drcaosfng 71'\ QMQ
bnk—ﬂw 1% recommended.



Progression Timeline

Structural Engineering:

-0 dedign, with beam columa
waridngs, cokamin pledsment

Structursl Enginperiog

Figure 2.1: Structural Engineering Progression Timeline

Geotechnical Engineering:

Beginnmngo! LR

semestes Figure 2.3: Geotechnical Engineering Progression Timeline semetn

Water Resources Engineering:

SPp——
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Locanan of Storm Ditch Desgrng stomwsitear
! ol whie avodng
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damage Raady y
mm‘ mm‘ - -

Falt 2021
Semeazer 1

Spring 2021

Seivester 1

pidae Figyre 2.2: Water Resources Engineering Progression Timeline E i



Transportation Engineering:

Spring 7022: Semester 2

S milen [T
Temasien

Figure 2.4: Transportation Engineering Progression Timeline

Environmental Engineering:
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Fall 2021 Semester 1 | Sptang 20621, Sermester 2
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Figure 2.4: Environmetal Engineering Progression Timeline
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Water Resources

For the water resources part, the location of the storm water ditch was discussed and
placed with the help of the environmental and geotechnical authorities so that all aspects balance
out. Engineers studied the site using google maps to understand the elevation of the construction
site. Obtaining that information, the storm drainage ditches could be designed by the use of
gravity to create flow from the highest elevation. Below is a demonstration of where the storm
ditch will be placed as well as the detention basin:

-

The quantity of water was calculated by using the rational method . This equation
represents the relationship between rainfall intensity and catchment area as independent variables
and the investigation of the 100 year peak flood discharge as a dependent variable. This will help
with determining Q, the storm water runoff to avoid risk of flooding and property damage.
Rational Method:

Q=C*I*A
Where
Q =Runoff Flow
C = Runoff Coefficient
1 = Rainfall Intensity
A = Acres e



43560 ft 1ft 1hr
1in 12in 3600s

127.05¢fs =.3 X 1.05-= x 400acres X

All water will be carried from the pre/post construction area at its highest elevation, in a
desigr_leilf'ﬁa_'_ pezoid channel based on the peak rainfall in Waller county. The elevation
C"!ﬁ'fc;rmation has been obtained from my geotechnical engineer.To complete the design a profile

and crosssecion will be provided.
7 g ey decide Yo
? gy troppddal 7 g0 74T

chanrel goore Ty aften. desigt’s



Structural Engineering

Requirements and Designs

i. 2D Drawing- For the purpose of understanding, the 1T Hub will be fully
disclosed with figures and an explanation as a 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 10% of the projected
20,000 employees that are to be hired by Amazon.

2. Office Buildings
a. AREA:
1. 540,225 square feet { Combined)
il. 12.5 acres roughly
b. 5 —story building each
¢. These buildings are to be able to employ of 30% of the
projected 20,000 employees that is to be hired by Amazon.

3. Convention Center
a. AREA:
i. 2.5 million square feet
1. 57 acres (largest structure)
b. 3 - story building
c. This building is to be able to employ at least 15% of the
projected 20,000 employees that is to be hired by Amazon.

4. Warchouse
a. AREA:
i. 350,000 square feet
ii. 1000’x 350°
b. 1 - story building
c. This building is to be able to employ at least 45% of the
projected 20,000 employees that are to be hired by
Amazon.

2. Structural load calculation/ Slab Design



AN

i. 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.

Beam Column Design
Completion of Steel Structure
STAAD Pro

Reinforcement Materials

10
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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
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 Seil Classification:

17



The CME 75 Drilling Rig was used for the dnlling. 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
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.

Trrrap v wtad Lirowp hatwe
A0 fue = w13% fus No, 200 = Lean clay
* X 200  14-29% plus No. 20 w5 samd = & gravel = Leanclay with wand
M = Yand = CL = 5 s < % grase] = Lean «lay wich gravel
4 ok s or % ¢ % saml = % granc e <15% gravcl = Samuly foun clay
wharvi =% plus * 5% gravet = Samdy % clay with grasel
Ao Nu. 200 * T vanb G grael = <159 wand = Graselly bean clay
= 5% sand = Girnwelly K clay with vam)
_ <30 plas 155 plas No. N0 = Siky clay
Ko. X s 9% plus Nu 300 = % wand = & pravel = $iMy clay wilh saad
Inonganic P AEPmT—r CLML = 4 sand < 1% pravel * Siky clay with granet
" 2nd photd 01 . o« iz 3 punc) * <LS% gravel = Sy siley clay
o e =M% plus  2E5% gravel = Sandy ity ey wih gk
Addinr Ko, X = v s & gennel + 1A% samy * Gravelty silty clay
* =13% sand * Gravelly villy clay wath sand
< 3 pln = & <133 Pl No. 20 - 5ily
[T . " e 200 = E5-JF ples No, 300 & sand = % gravel = Sill with aad
P<dear - ML = % osamd < A prncd ® Silt wath prascl
o bekow - o Wsand 2% grovel & < 15% gravel & Smndy sl
Al =307 pfus BT el & Sarmly sl with gravel
b, 200 * % and =% grnel e <15% nnd = Gawvelly silc
=z * Gravelly stk with sarad /
LL —oven dried.
Drgul.( e <mi) o $o¢ Figure $.6 *7(
== MFL pluy = 15'% s Bo. X0 » Faclay
* o 0 Mk phua No, 00 % vead = e gl » Falvlay withsand
P1 phoes om0 = CH = T saad < W grnel ® Falclay with gravel
® of sy 4 - Tz % pnd & <13% el & Saady Bt cliy
Adie =MT plui = 203 gravel & Sandy fl clay with grael
P, 2un * % sand < % gracl = <3 and = Gravelly faclay
o Mg = 2 15% und » Gearelly Tt chay w b sand
. M pluc = < 13y Na, 20 & Elastic sl
0 . 200 ® 1529 ph Ne, 200 o S raml =W prnel = Elasti silt with sand
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Figure 4.1: Unified Soil Classification System
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Plasticity index
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Figure 4.2: Plasticity Chart

@ Cengane Leaming 2014

Plastic index [ Sieve Analysis (#200) | [l Coarse Fraction [ water content [l Group Name i Classlfcatlon

25 43 16 27 % 29% 19% CL Sandy lean Clay

7.5 a7 19 28 81% 19% 12% Ccl Sandy lean Clay

8.7 - - 0 20% 80% 6% - Sand

15 51 24 27 69% 31% 13% CH Sandy Fat Clay

20 - - 0 16% 84% 8% - Sand

25 62 ao 2 80 20% 15% CH Sandy Fat Clay

30 62 27 35 9% 21% 13% CH Sandy Fat Clay

a0 69 28 41 B3% 7% 17% CH Sandy Fat Clay

50 71 33 38 72% 28% 18% CH Sandy Fat Clay

60 62 34 35 79% 21% 19% CH Sandy Fat Clay

Table 4.1: Soil Classification for Test hole #1
e - l - de . a 00 04 a 1) - 0 e p g atlo

2.5 48 20 28 54% 46% 13% L Sandy lean Clay
5 51 32 19 9% 31% 14% MH Sandy Elastic Sift
10 - - . - . 8% Sand

12.5 46 19 27 74% 26% 18% CL Sandy lean Clay
17 - - - - - 10% Sand

20 32 16 156 54% 46% 13% CL Sandy lean Clay
25 60 31 29 81% 19% 21% MH Sandy Elastic Silt
30 72 31 41 3% 18% 20% CH Sandy Fat Clay
40 63 38 29 52% 38% 4% MH Sandy Elastic Silt
50 80 39 41 69% 1% 18% MH Sandy Elastic Silt
60 58 34 34 84% 16% 0% MH Sandy Elastic Sitt

Table 4.2: 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

19




bearing capacity, and develop a foundation recommendation. The foundation will not only be

safe for loading but will also be very cost efficient.

Transportation

For the Transportation aspect of this project, the parking lot design, plan and profile of
the local road, and the roadway intersections have been completed. For the parking lot design,
the amount of employees in each building was calculated based on the percentage of employees
working in each building. For the warehouse, 40% of employees work in the building so the
parking lot's capacity was 8000 parking spots. For the office development, 35% of employees
worked in the buildings so 7000 parking spots were designed. The convention center holds 15%
of the total number of employees so the parking lot will consist of 3000 parking spots and finally
the IT Hub will hold 10% of the total employees and will require 2000 parking spots. The
parking lot angle selected to ensure enough parking spots will fit in the provided area will be 30
degrees. This allows the space between one aisle to another to be the smallest at 14 feet. The
MUTCD was utilized to ensure the number of spots and the dimensions of the parking spots and

rows met the code.

For the plan and profile of the local road, the elevation for Warren Road, the road we plan
on connecting to, was determined and a 2% grade was calculated and drawn in autocad to create
an accurate profile curve. Below in figure 5.2 and 5.3 the plan and profile drawing completed in
autocad can be found. We designed each road within the property that will connect one building
to the next and allow simple access to each designated parking lot. Between each lot where there
is an intersection, the type was selected based on the maximum flow during peak hours. There is

a minimum of two entrances/exits for each parking lot to prevent congestion and allow a smooth

20



flow of traffic on the property. The roadway intersections were designed 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 was determined what
risks were found at each intersection and designed necessary barriers and and other protective
structures to protect all commuters that met the MUTCD code. Finally, utilizing autocad, a plan
drawing of each intersection was created so the layout and proximity to each parking lot is clear.
Below are the autocad drawings of each type of intersection as well as a sample parking lot plan

view to show the dimensions of each bay as well as the distance each row is from the next.

Figure 5.1 : 4-way intersection with stop sign

Figure 5.2: Profile View of Local Roadway
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Figure 5.3: Plan View of Local Roadway

53 +-wWay
intersection with stop
signs

. 4-Way
intersection with stop
light
Yellow: 3-Way
intersection with stop
signs

: Continuous

traffic with singular §
stop sign ; Warehouse

Figure 5.4: Intersection plan view of Profect

Figure 5.5:4-way intersection with stop light

Convantion Center

Business Centers

Otfice Development




Figure 5.7: Continuous Traffic Intersection
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Environmental

Wastewater treatment is the process of removing impurities from wastewater (water that
is no longer needed or appropriate for use) and converting it into effluent that can be returned to
the environment. The Texas Commission on Environmental Quality (TCEQ) and the Texas

Administrative Code (TAC) Chapter 30 will be used to design the Wastewater Treatment Plant.

Table : Wastewater Characteristics
— 2 Table. wunt W

Constituent|Concentration, mgll
Strong|(Medium||Weak
Total solids 1200 | 700 | 350
Dissolved solids (TDS)'}i 850 |i 500 | 250
Suspended solids 350 200 | 100
Nitrogen (as N) 85 40 || 20 ||
Phosphorus (as P) 20 10 6 |
Chloride' 100 || 50 | 30
l|Alkalirity (as CaCO3) 200 100 | 50
Grease 150 100 50
BODs’ 300 || 200 |f 100

—

In accordance with the Texas Commission of Environmental Quality (TCEQ) Design
Organic Loadings and Flows for a New Wastewater Treatment Facility, for an office building or

factory, designed for the largest shift, will produce a daily wastewater flow of 20 gallons/person.
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Table : Design Organic Loadings and Flows for a New Wastewater Treatment Facility

this chapter)

Source Remarks Daily Wastewater Wastewater Wastewater
Flow Strength Strength
(gallons/person) (ﬂ_gﬂ BOD,) (mg/l NH;-N)
Municipality Rcsidential 75-100 250-400 15-75
Subdivision |Rcsidential 75-100 250-400 15-75
Trailer Park 2% Individuals per 50-60 250-350 15-75
(Transicnt) Trailer
Mobilc Home Park |3 Individuals per 50-75 300 15-75
Trailer
School Cafeteria & Showers 20 300 15-75
Cafctenia/No Showers
15 300 15-75
Recrcational Parks |Overnight User 30 200 15-75
Day Uscr 5 100 15-75
Office Building or |A facility must be 20 300 15-75
Factory designed for the
largest shift
Hotel/Motel Per Bed 50-75 300 §5-75
Restaurant Pcr Mcal 7-10 1000* 15-75
Restaurant with bar|Per Meal 912 1000* 15-75
or cocktail lounge
Hospital Per Bed 200 300 15-75
Nursing Home {Pcr Bed 75-100 300 15-75
Alternative Per Capita 75 N/A N/A
Collection Systems
(Subchapter D of

*Bascd on a restaurant with a greasc trap

With this data, the expected wastewater flow may be calculated by multiplying the flow

per person by the population, and then converting the units to meters cubed per day using the

conversion factor.
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Executive Summary

Structural Problem Statement for Structural

In a 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 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

function but in an Amazon style without disturbing existing surroundings.

Proposed Solutions for Structural

JPMS 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, we will be able to actively

maximize the size of the buildings while still reducing cost of buildings by doing 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
planning exactly how the building should be built.

3. Due to the small staff and 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 solutions

and we can add a skywalk between the identical office buildings.
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JPMS 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, 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: 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 belief that
the highest value of Amazon’s net worth will increase. The location may not have a high demand
population but is in high demand with high traffic volume. The structural design components
will not only as be mentioned before reducing costs play be an area where 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.
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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. 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

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.
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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.
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
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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
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
JIMPS 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 leamn to adapt and apply them as

necessary.
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.
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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
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.
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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 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.
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