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Agenda

* |Introduction

BLOOM'S TAXONOMY — COGNITIVE DOMAIN (2001)

A CREATING

Use information to create something new

>

* Focus on “Create”

EVALUATING

Examine information and make judgments

HIGHER-ORDER
THINKING SKILLS

« Examples 1, 2,3

ANALYZING

« Take apart the known and identify relationships
 Focus on Apply & -APPL‘{ING
Use information in a new (but similar) situation
” UNDERSTANDING
Understand L
Recall specific facts

LOWER-ORDER
THINKING SKILLS

.

« Examples 4,5, 6
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General overview

“Create” level assignments

Create a cost estimate and a
schedule

_emmmmags - m oo mmmooe- [C]Macro-level (E1)

k ) CM151 S2022
/

T“f"'; ----------------- [C]Medium-level (E2)
\f CM151 S2023

Y [C] Micro-level (E3)
CM170 Fall2023

This Photo by Unknown Author is licensed under CC BY-SA-
NC
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“Apply & Understand” level assignments

Apply knowledge into real contexts &
reinforce knowledge recently acquired

[A]Group projects
CM127 F2020/2021

[A] Individual
e Case Study
ﬂ : CM127 F2023
£
> / [A]Individual
B  Rcficction on the
content

CM 127 F2023


https://abustamantesd.blogspot.com/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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“Create” level assignments

Create a cost estimate and a
schedule

i _________ [ Macro-level (E1
S (E1)

e Medium-level (E2)

Wy ___ . Micro-level (E3)

This Photo by Unknown Author is licensed under CC BY-SA-
NC


https://abustamantesd.blogspot.com/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/

Six approaches => [ E.1l ] [ ]

Course CM 151 Heavy Civil Construction Spring 2022 [ 31 students]
Assignment Independent project

GOAL.:
create and cost estimate and schedule for the project (macro-level)

Skills

Understand how to approach the execution of the project.
Questions to be asked:

 What am | going to build? = understanding of main scopes of work and how they
relate between each other.

« How am | going to build it? = understanding of the stages and operations involved
In the execution

FRESNG
STATE.
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+ Individual Project Deliverables

Individual Project Selection & Registration [ IMPORTANT)

Individual Project's Dalivarables. GENERAL GUIDELINES

Interim Deliverable 1 [IDH1] Project Update

ID 1 Registration Form

ID]. Project Update 1
Mar 16, 2022 | 20 pts

=4

Interim Deliverable 2 [ID2]. Project Update

ID 2 Registration Form

1ID2. Project Update 2
Apr b, 2022 | 20 pts

B

Interim Deliverable 3 [ID3] Project Schedule

Interim Deliverable 4 [ID4]. Project Estimate

Interim Deliverable 5 [ID5]_PPT and cral presentations

Each student worked with a different
project

Link to Individual Project’s
Deliverables. General Guidelines

Projects updates 1, 2



Six approaches => E.1l E.2

E.3 E.4

E.5

E.6

o4 [_Bethamy Dam

c4 02_Carmpus Parkway

4 03_Humboldt

oo 0 Huron

o4 05_Los Gatos

o De_Milpitas

o4 07_Mud Mountain

-4+ 08_Union Road DDI

cu 03 Port sccess Road

o+ 10_1-85 Interchange

4 11_1-85 Widening

cn 12_New Bnde, bnde remenving, esthwork snd paang_001_0E0904
4 13_Road, roundabout & sewer_02_1H2404
o4 14_Precast concrete pans_12-0R2004

% 15_Cold Plane AC pavevermnnt_12-058604

FRESNG
STATE.

Transportation Institute

-+ 16_Bridges, pavement, drainage

<+ 17_Rehabilitate Bridge deck

-4 18_Overiay with rubberzied HMA

<% 19_Retaining wall, widening shoulders

<% 20_Cold plan AC pavement

5 21_Cold plane AC, place HMA ahd RHMA-G
ca 22_Bndges, roadway, retaining wall

o4 23_Road Excavation & concrete drainage

o5 24_Slab,HMA, RHMA modify landscape

ca 25_Cold Plane existing pavement & Resurface
o4 26 Widening bridges, ramps and roadway

o5 27_Widen concrete pavement lanes and bridges

/5 28_Place culvert, replace drainage system, reconst roadway & embankment

<% 29 Bridge
<% 30_Remove and replace drainage systems

o4 31 _Widening highway from 2-lane to 4-lane controlled access highway

—l e i ema




Six approaches => [ E.1l ] [

Pros & Cons

Benefits for students

« Go through a complete real project. Understand the big
picture

« Learn from a variety of projects, since each student has a
different one

« Practice estimating and schedule skills in a macro-level

Challenges

* Very time consuming for the instructor
« Some students had a difficult time since it was the first time
that they work with a heavy civil project

FRESNG
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Six approaches => [ E.2 ] [ ]

Course CM 151 Heavy Civil Construction Spring 2023 [13 students]

Assignment Independent project

GOAL.:
create and cost estimate and schedule for the project (medium-level)

Skills
Understand how to approach the execution of the project.
Questions to be asked:

 What am | going to build? = understanding of main scopes of work and how they
relate between each other.

« How am | going to build it? = understanding of the stages and operations involved
In the execution

FRESNG In more detail than in example 1

STATE.

Transportation Institute 9



Six approaches =>

~ Individual Project Deliverahles

B Course Projacts

B Individual Project's Deliverables. GEMERAL GUIDELIMES

B Assigned Profect Segments for ID3, 1D4 and ID5

Interim Deliverable 1 [ID1] Project Update

B 1D1. Getting familiar with the project
Feb 26 | 20 pts

Interim Deliverable 2 [ID2]. Project Update
B 1D 2 Registration Form
B Assigned Scopes of Work

B IDZ. Project Update 2
Marl | 30 pts

Interim Deliverable 3 [ID3] Project Schedule [Due 04/23]

= 1D 3. Scheduls, Submission
Apr23 | 100 pts

Interim Deliverable 4 [ID4]. Project Estimate [Due Date 05/07]

I 4. Estimate. Submission
May 7 | 125 pis

=

Interim Deliverable 5 [ID5]_PPT and oral presentation [Due Date 05/10]

B ID 5 Industry Panel Discussion. PART 1- PPT
May 13 | 40 pis

B ID 5 Industry Panel Discussion. PART 11- Q88
May 13 | 40 pi=

FRES]\ B ID 5 Industry Panel Discussion. PART 111-Self-Reflection

STA"I' | May 10 | 20 pts

Transportation Institute

2 projects available
Each student choose the one that
he/shel/they prefer

Project as a whole

Understand the main scopes of work

'/’ ____________________ ‘s\|
1 1
'  Focus on one :
1 1
. segment of the |
i project i
\ /




Six approaches => [ E.2 ] [

Pros & Cons
Benefits for students

« Go through a complete real project. Understand the big
picture and then focus on one specific segment

« Students working in the same project can support each
other

« Students can learn from two different projects

Challenges

« Get students understand the approach of the assignment
« Facilitate the collaboration between students.

FRESNG
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Six approaches => [ E.3 ] [ ]

Course CM 170 Project Controls Fall 2023 [ 7 students]
Assighment Project 1

GOAL.:
create and cost estimate and schedule for the project (micro-level)

Skills

Understand how to approach the execution of the project.
Questions to be asked:

 What am | going to build? = understanding of main scopes of work and related
items and how they relate between each other.

« How am | going to build it? = understanding of the stages and operations involved
In the execution and also the resources needed for each task

FRESNG
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Six approaches => E.3

Individual Project 1-- Managing your time/cost as you work in your estimate & project analysis a¥ NEdit |

In this assignment, vou will analyze a project, estimate bid iterms, and manage your cwn firme and & cost in doing so.

8
Project Analysis & Estimate
In this project, vou need o prepare a proposal for the Califernia Departrent of Transporfation's Confract 03-4H1104, Placing Concrete Gutters and Culverts at various locations along -80 in and around Kingvale, CA [Check project
information here)
The preposal rmust include
Project Analysis
« Prepare and submit asite plan including (but net limited £o) laydown areas, equiprment/materials staging, work 2ones, and project phasing plan that demenstrates your understanding of the project reguirerents/restrictions
and shows completing the project within the tirme allowed
Taleoff and Estimats ltems
. ) . . . _ EBID ITERMS
. The guantity take-off and direct cost estimate for & of the fen bid items listed below that are not already filled out on yvour bid proposal worksheet,
« Prepare the bid in accordance with the specifications and bid proposal forms provided (hot consider fime)
« Direct cost estimates should include ltemn 26-- Remove concrete
+ Methodolegy, audit trail, and must be legible
+ Production calculations, crew analysis, alternatives, if applicable Item 27-- Clearing and grubbing
« Include all worksheets for review [in aseparate file)
.« Each bid item estimate should have all the backup decumentation associated with it, e 28-- Roadway excavation

« Loegic, order, and clarity will be considered in the grading,

tem 32-- Class 2 Aggregate Base

You will be working on this project for four (4) weeks,

Itermn 33-- Drill and Bond

« Onthe first day, and ehee you review the materials, you need £o ereate yvour work plan, assighing hours £0 each £ack you need £o conduct,

« During the following weeks, vou will track your fime using, hitps:.ftogel.com/ . .

. You will alse frack your cost, considering that an hour of your work eeets $18, ltem 36 -- 12" Plastic PIPE
. Fortime and cost management, please use this sheet J

lem 37 --24" Plastic Pipe

The final grade will consider the following: Hem 40 --36" RCP
« B0% Takeoff, Estimate 1tems and Froject Analysis
- 20%Time and Cost Management ltem 492 --Minor Concrete (Gutter}
FRESN The submmission is individual, but | encourage you £owoerk as a group during the Wednesday class to be more efficient with your fime, Itern 58-- Mobilization

STAT .

Transportation Institute



E.l

Six approaches =>

E.2

E.3

PROJECT 1--INFORMATION a

CONTRACT DOCUMENTS

Bid Proposal Worksheet 2021 xax 4

« & Cross Sections pdf b

« & Plans pdf 4

» v oapecial Provisions.pdi

Caltrans Standards

+ ¢ Caltrans Standard Plans-2018.pdil J
« ¢ Caltrans Standard Specs-2018 pdii 4

OTHER INFORMATIOMN

« 2 Eguipment Rates 2021.pd 4
« ¢ Material Plugs.pdf ok

E.4

E.5

E.6

BID PROPOSAL WORKSHEET
Ile#m ch: d': Description Unit | Quantity | UnitCost Direct Cost Indirect Cost | Subtotal Cox
1 CPOEC | LEAD €0 M PLIANCE PLAN S 100 s 1,80000 140000
2 CBOEC | PROGRESS SCHEDULE CPM) 15 100 $ 850000 4850000
3 080106 | TIME RELATED O VERHEAD [ 100 s S400000 £84,000.00
[} OS3878 | ALTERNATIVE TEM P CRASH CUSHION EA 200 $ 2000
5 1D®B0  |CONSTRUCTION AREASIGNS 5 100 S 2000
5 10100 | TRAFFICCONTROL SYSTEM s 100 $ 4000
7 10193 | PLASTIC TRAFFIC DRUMS EA snm s s0m
8 1001 |PORTABLE RADAR SPEED FEEDBACKS IGN SYSTEMS 15 100 $ 2000
9 18652 | PORTARLE CHANG EABLE MESSAGE SIGN s 100 $ 4000
10 13000 |Temp RAILUNG (TYPE K) LF 178000 |5 %3 34677840
11 13150 | Termp TRAFFIC SCREEN LF 1B/ |5 458 55,99040
12 130100 |I0B SITE MANAGE MENT 5 100 s 38,62000 438,62000
13 13000 | PREPARE SWPEP 5 100 s 260000 $2,60000
14 130510 | RAIN EVENT ACTION PLAN EA 700 $ B000 £1,61000
15 130320 |STORM WA TER SAMFLING £ ANALYSE DAY ER 1200 s S50 5606000
16 130930 |STORM WA TER ANNUAL REFORT EA 200 S 1,008.00 $2/00600
17 1306570 | Temp €O VER sY P 245 410,67 50
18 130610 | Termp CHECK DAM LF 608000 |$ 506 £30,60300
10 Ll s e ] T nnwnn FA 2 & 'E'h’n L2000

FRESNG
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Six approaches => [ E.3 ] [

Pros & Cons

Benefits for students

« They estimate as if they are going to build the project.

Details about the resources considered needs to be
Included

« Allow comparison between approaches of different studens

Challenges

« More suitable for a small class

« Students need to remind the knowledge from the
estimating class.

FRESNG
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“Apply & Understand” level assignments

Apply knowledge into real contexts &
reinforce knowledge recently acquired

[A]Group projects
CM127 F2020/2021

‘ [A] Individual Case Study
: CM127 F2023

_ [Alindividual Reflection on the

content
CM 127 F2023

FRESNG
STATE.
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Six approaches => [ ] [ E.4

Course CM 127 Construction Soils and Foundations Fall 2020/2021 [ 27 students]

Assignment: Group project—In Collaboration with Kiewit

GOAL.:
Apply knowledge on soils report and quality & control on a specific project and scope of
work
FRESNG
STATE ==
To: CM-127 — Construction Soils and Foundations

Date: October 15, 2020
Re: Group Project

1. Purpose and Scope:
The purpose of this assignment is to provide you with an opportunity to think about

e How to build a Fish Passage Facility project and
e In this process, how to apply quality control and safety concepts associated with

FRESNG: earthwork structures.
STATE.

Transportation Institute



Six approaches => E.l E.2 E.3 E.4

2. Process

2.1 Background information

e Kiewit is the company that has already built the Fish Passage Facility. On October 135,
they will introduce you to the project and the documents you will be provided.

e These documents are
o General presentation of the project
Drawings
Specifications of earthwork related items
Soils report
Quality documents
= Control test at some points (field density, graduation test reports, proctor)

o o O 0

o Safety documents
= Excavation utility policy
=  Dig permit
= JHA

FRESNG
STATE.

Transportation Institute



Six approaches => E.l E.2

E.3

2.2 Scope of your work

* You will work in teams. The teams are the ones that we have already created (see the last

page of these instructions).

e  You will work in five main aspects:

Project scope

Soil report analysis
Project planning
Quality control
Safety control

o O 0 0O 0

E.4

E.5

E.6

FRESNG
STATE.
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Six approaches => E.1l E.2 E.3 E.4 E.5

FRESNG
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E.6

2.2.1 Project Scope (what are we going to build?)

You will work on understanding the items of work defined in the specifications. They will be the
ones that you need to plan for building.

You should create a work breakdown structure (WBS) based on the information you have.

The WBS
- Is a systematic division of the project content into sub-tasks and work elements
o The overall structure should reflect the sub-processes necessary to deliver the
project
o The overall structure should reflect the functional physical elements of the
project.
o The lowest elements in the WBS represent a work package.

- e - - - - - - P— - - - - -
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E.1l E.2 E.3 E.4

E.5

E.6

2.2.2 Soil report analysis (what types of seil do we have in our construction site?)

After analyzing the project's soil report, you should explain how this report's data inform you
about planning the project construction. Here are some of the questions that you should answer:

- What type of soils do you have in the area? (Hint: Chapter 2 of the book might help).
Which are some of the main characteristics of these types of soils?
- Based on the most recent site investigation results and

o]

FRESNG o

According to the soil classification systems established in the report, what type of
soils do you have in the project? Can you represent the soil layers considering
average depths?

Do these types of soils pose any specific problem for your project construction?

According to the grain size distributions and Atterberg limits obtained from the
samples, please indicate which samples might be used in the construction as

= Granular material

= Embankment material

=  Shoulder Ballast

= Gravel Backfill for Walls

Why? (Hint: You will need to check the soils report's result against the project's
specifications.)

Do you think you will be able to use (for any of these purposes above) the

material obtained from your excavations?

According to the piezometers' results, at what level was the water table observed?
How might this information help to plan the excavation's work?

STATE.

Transportation Institute




Six approaches => E.1l E.2 E.3 E.4 E.5
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E.6

2.2.3 Project Activities and Sequence (How are we going to build the project?)

Based on your breakdown structure and the knowledge gained from the soils report, you should
define (1) the activities you need to perform each work package, (2) the sequence that these
activities will have, and (3) materials and equipment that you would assign to each of the
activities.

You are not expected to estimate activities resources (labor hours, activities durations, types of
crews...) or create a complete schedule. This part aims to 1dentify and create a clear sequence of
activities that lead vou to build all your work packages.

2.2.4 Quality Control (How are we going to control the quality of the project)

Based on the previous sections, you need to assign a quality control plan associated with your
work packages.
For the purpose of this group project, a quality control plan will comprise:

- Work item identification (for example, embankment)
- Control test that should be performed in this work item.
o Type of test
o Conditions to perform the test
o Values that should be achieved to determine that the work meets the quality
requirements.

In the project's information provided, you have the results of three different tests conducted in
various project samples.
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3.

Report & Presentation

The final deliverables of this project will be a written report and presentation. The report can be
up to 3,000 words plus as many figures as you need to illustrate your results. You will also make
a 10-15-minute presentation to the class and the Kiewit construction team.

The project report should contain the following items:

Project Scope (20 points) — Include the project breakdown structure and narrative
explaining the project's work packages.

Soil Report Analysis (10 points) — Include a narrative that explains how the soil report
information supports your construction planning decision. The narrative should include at
least the answers to the question posed in the instructions for this part.

Project activities and sequence (20 points) — For each of the work packages defined,
include the list of activities and the sequence you would follow to build the work
packages.

Quality Control (20 points)—For each of the work packages defined, include a quality
control plan as it 1s described in these instructions.

Safety Control (20 points)—For each of the work packages defined, include a narrative
that summarizes the information contained in the JHAs. The JHAs fulfilled should be
mncluded as an appendix to the document.

Conclusions and Recommendations (10 points) — Summarize your work and provide
the Kiewit team with recommendations on (1) the approach to build the project, (2) the
plan for quality control, and (3) the plan for ensuring safety.

The presentation should

4.

Take between 10-15 min
Contain the narrative about how you would plan the construction of the project,
including:

o Work packages

o Activities and sequencing

o Quality Control tests

o Safety risks and potential measures
Schedule

The report and the presentation will be due on Tuesday, December 08, 2020. The important
milestones are as follows:

Date Milestone

October 15, 2020 Project Assignment

October 29, 2020 The due date for asking questions to the Kiewit construction team
FRESN‘ December 08, 2020 Written Projects Due and in-class zoom Presentation to Kiewit Team

STAT _

Transportation Insliluﬁ

Benefits for students

« Interaction with industry professionals for
Questions and also presenting the work

« Work in groups facilitates the workload
Between students

« Motivation to see what they have learned
In a real project

Challenges

« Time management with group presentations
« Getting students on track to work

During all the period assigned and not just

At the end.



Six approaches => [ ] [ E.5

Course CM 127 Construction Soils and Foundations Fall 2020/2021 [ 46 students]

Assignment: Case Study [extra-credit]

GOAL.:
Apply knowledge on soils report and quality & control on a specific project and scope of
work

Due to the number of students, | shorten the process

Go to assignment in Canvas

FRESNG
STATE.

Transportation Institute
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J | .5 ]

Purpose and Scope:
The purpose of this case study is fo provide you with an opporfunity to think about

« How to build the earthwork portion of a Fish Passage Facility project and
« Inthis process, how toapply guality control associated with earthwork scopes of werk,

Bachkground information
Kiewit is the comparry that has already built the Fish Passage Facility and provided us with the following documents,

« o General presentation of the project- L -You have information about the whole project buf should only focus on the scope of work
« o Drawings b
« Eperificatiohs of sarthwork-related items
+ ¢ 31 00 00 Earthwork,pdi 4
+ 35 41 00 Leves & Revetment Construction pdf b
+ w32 15 00 Surface Course pdi 4
« D Geotechnical repoert 4

Vvhat are you going to do?

« ouwill review the documents

o ouwill werk in fwn main aspects:
s Project seope
» Goil report analysis

Profect Scope fwhat are we going to build?)
You will review the drawings and specifications,
ou will come upwith a clear idea of what vou are building. 171 ask you, vou should be able fo explain in plain language,

Soil report analysis fwhat soil types do we have in our construction site?)

Afteranalyzing the project's soil report, you should explain how this report's data informs you about planning the project construction, Ple;

document, Include the full questiens and the answers:
Based oh the most recent site investigation results and according to the soil classification systems established in the report,

« L What fype of soils doyou have inthe project? Can you represent the soil layers considering average depths?
« 2. Dothese fypes of spils pose any specific problems foryour project construction?

Arcording fo the grain size distributions and Atterberg limits obtained from the samples,

« 33, Please indicate which camples might be used in the construction as
» Granular material
» Embankrent material
= Shoulder Ballast
» Gravel Backfill for Walls

{
FRE. Why? [Hint: You will need o check the soil report's result against the project's specifications,)

STATE.

Transportation Institute

Benefits for students

* Go through the documentation and
Questions in their own, prompting critical
Thinking.

Challenges

« Students don’t have the opportunity of
Interacting with industry professionals.

« The opportunity of discussion the issues
In groups is not provided in this assignment

The number of students in the class
Impacted how | approached this assignment
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E6 |

Course CM 127 Construction Soils and Foundations Fall 2020/2021 [ 46 students]
Assignment: Assignment 2

GOAL.:
Reinforce the knowledge about site investigations using a real project

Go to assignment 2 in Canvas

FRESNG
STATE.

Transportation Institute



Six approaches => [ ] [ E.6 ]

Assignment 2--Site Investigations applied to a real project a+ .
Benefits for students

I this assignment, vou will learn about

« Site investigations; why should CMWs care? fypes and methods
« Site investigation examples in the | sabella Lake Project

To complete this assignment, you need fo i Learn from an eXpert In the field hOW

1. Watch the lecture and slides provided below (10 points),

2 s doaman The knowledge they have learned in class

1. Part 1. Write a 250-300 word essay highlighting the aspects that yveou found mere relevant frem the presentation and why (20 prints)

2, Part 2, Provide one example of how the information you learned from this presentation can help your future career (10 points) I S u Sed i n a real p rOJ eCt

3. Submit the Part 1 and 2 in ene decument, including your name, course name, and date, The submission can be in Word or pdf formad,

Grading
Grading will be based on your ability fo follow the instructions provided,

« Essays with less than 250 words or assignments with missing parts will lead £oa grade reduction.
o Alae, | will check if you have actually watched the lecture, Students who do not watch the lecture fully will get a points reduction, N O t e

LECTURE

« Sometimes is a good idea to recycle

_ iaele good materials in different ways. This
smmaucom ey presentation was a guest lecture very
R I valuable, so | created an assignment
mEEELT ) e based on it

Sacramento Di

TATE

Rsinchion

FRESNGS

P

FRESN  *°=

ST AT 7 USACE Fresto State Site Investigations Presentation.pdf |
|

Transportation Institute



In summary...

“Create” level assignments

Create a cost estimate and a
schedule

msmmmnn s - - - - - - - - - TEEEEE [C]Macro-level (E1)
Ty CM151 S2022

\ _________________ [C]Medium-level (E2)

CM151 S2023

R | [C] Micro-level (E3)
CM170 Fall2023

This Photo by Unknown Author is licensed under CC BY-SA-
NC
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“Apply & Understand” level assignments

Apply knowledge into real contexts &
reinforce knowledge recently acquired

[A]Group projects
CM127 F2020/2021

s [A] Individual
c\ : Case Study
CM127 F2023

B  [A|Individual

Reflection on the
content
CM 127 F2023


https://abustamantesd.blogspot.com/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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- Happy to answer any questions

Dec 13,2023
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