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@ Driving Scenario

N

= =3

« clear
« formal

i « logical H

- technically precise |

+ formal
+ academic

engineering English

(Adapted from textbock p:3)
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2. AR (5] 2 A BE A R ) 78 7] ;. vague (e.g., difficult,

countless challenges), unmeasurable.
3. I ERRN I L, EDWLE IR

@Common Problems in Student Writing

‘ Students’ samples:

« vague

* unmeasurable
+ un-engineering-like

¥

precise
[] engineering

Hello everyone.Today. | am honored to intreduce a breakthrough achievement of China in

my electrical engineering fielfthe Super Power Lines.

In China, many peaple live in the east. But clean energy. like wind power, comes from

the west[Sendmg electricity over long miles was a big problem. A lot of power was lost ]

[The Hong Kong-Zhuhai-Macao Bridge)is the longest cross-sea bridge in the world in

terms of mileage, the longest immersed tube tunnel, the longest service Iife, the largest

steel structure, the most challenging construction, the highest technical content, the mos
description

scientific patents and the largest investment amount. The technical and equipment scale
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Step 3:
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Problem, Constraints, Objective.

2. fEAIEEE (e TR RN —— BB SO+ 45178
W7D 55 B A T ATE B 3 A 1

Context, Core

@ What is Engineering language?

[ Engineers describe problems using four elements: J

o Context

Core Problem

« what is happening?
= What exactly must be solved?

e Constfraints (obstacle)< + What makes it difficult?

o Objective

+ What must be achieved?

II)‘

¥

(Adapted from textbook p: 12)
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@lnpur from Reading 1

I Since the late 19th century, railroad companies in the United States

had been trying to solve a vexing problem. The rail sysiem included a
o Context

Core Problem
o Constraints
@ objective

huge number of railcars, but company officials had no way to know the

recise location of each car. What was needed was an automated means

of identifving and locating the cars

2 David Collins, an engineer who had once interned at the Pennsylvania
Railroad, was intrigued by the challenge and started exploring this in the
lab. He found that each railcar was labeled with a horizontal serial number,
which was a combination of a company cede and a car code. These codes
came in different widths and foms and had no standard location on the
cars. The railcars themselves came in different sizes, and the trains moved
at different speeds. The need for new code labels and a dynamic scanning

thatt could

these problems was obvious
(Taken from textbook p: é)

@ Input from Reading 1

‘ A |The rail system included a huge number of railcars, ...(para. 1).

Bl but company officials had ne way te know the precise location of \o Context

‘ each car. (para. 1)

c What was needed was an automated means of identifying and locating
the cars.(para. 1) [

‘ D I These codes came in different widtls and fonts and had ne standard
location on the cars. (para. 2)

E The railcars themselves came in different sizes. and the trains moved ar
different speeds. (para. 2)

F The need for new code labels and a dynamic scanning technology that |-
could overcome these problems was obvious.(para. 2) |

Core Problem

Constraints

Obijective

(Taken from textbook p: 6)
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Core Problem: ...had no way to...

Constraints: ...came in different..., and had no...

Objective: What was needed was...

@lnpuf from Reading 1

o Context

+ Where/when?

has !aﬂg required.

Core Problem

| Before the project, ..had to...

What funcuon fmled"

o Constraints

| .had no way to... (para. 1)
..suffered from inefficiencyin... (para. 7)

» What physical condition made

hard?

| imposed severe restraints to (para. 8)
| Major constraints included...

o Objective

What measurable goal must be met?

What was needed was ...(para. 1)
| The goal was to ensure...

(Adapted from textbook p: 6-7)
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@Inpuﬂmm Reading 1

! Since the late 19th century. railroad companies in the United States

had been trying to solve a vexing problem. The rail system included a

huge number of railears, but company officials had no way to know the
precise location of each car What was needed was an automated means
of identifying and locating the cars.

David Collins, an engineer who had once interned at the Pennsylvania
and started expl.

Railroad, was intri; by the this in the

which was a combination of a company code and a car code. These codes
came in different widths and fouts and had no standard location on the
cars. The railcars themselves came in different sizes. and the trains moved
at different speeds. The need for new code labels and a dynamic scanning
technology that could overcome these problems was obvious.

(Taken from textbook p: é)

{ vexing problem:

formal

non-emotional

academically neutral

defines the nature of the problem ;

! intrigued by the challenge:

lab. He found that each railcar was labeled with a horizontal serial number,

formal academic tone
show professional interest, not
personal emotion

| technical and measurable terms

zero general language

Step 6:

W5 PP A

L BUm S e B A AR A,

e s 517G

@ Student’s sample analysis: diagnosis

The Hong Kong-Zhunal-Macac Bridge (V4]

The Hong Kong-Zhuhai-Macas Bridge is one of the longest cross-sea bridges in the

world, It connects Hong Kong, Zhuhai, and Macaa across the Peart River Delta

Before this bridge was buil, raveling between these cities was difficult and siow which

mean that people had to spend a lot of time traveing from one clty to another

This probiem was brillantly resalved by the briage This bridge was chieved thiough
smazing engneering, including buliding artificialislands and a long underwater

tunnel During its construction.engineers overcame countiess difficulties and challenges. It
shortens the trave time from Hang Kang to Zhuhai or Macao from cver 3 hours to just
about 30 minutes bringing immense convenience 1o people’s ives.

At the same time the bridge is not only functional but also basutiful, especially at

Pight Many tourists take pRotos of this modem project

This project greatly impraves travel and brings peaple closer.H alsa creates new chances
for business and cultural exchange It is a symbal of China's ambition and engineering

capabilty.

Thank you
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Structure

@ Student's sample analysis: diagnosis

Assessment checklist - engineering problem framework

Specifications |__ves | N0 |

Context clear?

Constraints listed?

Objective measurable?

Any general words?
language  Missing technical terms?

Engineering problem stated?
]
=

Lacking measurable details?

PRoBLEM

Step 7:
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Elements pattern
context Before the bridge was buil,.
Data information
(measurable)
core The core engineering
roblem problem was. | |
P Technical Terms
Engineers had to address
constraints several major constraints,
incluging...
objective The objective was to...
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@ Practice

Original:

cortext Revised:
Original:

constraints Revised:

Before this bridge was built, traveling between these cities was difficult and slow,which

meant that people had to spend a lot of time traveling from one city to another.

Before the bridge was built, travel among Hong Kong, Zhuhai, a
Macao required long detours of over 100 kilometers, resulting in travel time
of three to four hours,

During its construction,engineers overcame countless difficulties and challenges.

Engineers had to address several major constraints, including
deep-water foundations, typhoon-level winds, active seismic zones, and heavy

shipping traffic in the Pearl River Estuary.
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Final version: how to define an engineering problem

Before the bridge was built, travel among Hong Kong, Zhuhai, and Macao required
long detours of over 100 kilometers, resulting in travel time of three to four
hours.

The core engineering problem was how to create a direct and reliable cross-sea
link that could operate safely under complex marine and environmental conditions.
Engineers had to address several major constraints, including deep-water

Joundations, typhoon-level winds, active seismic zones, and heavy shipping

traffic in the Pearl River Estuary.

structural stability and a design life of 120 years.

The objective was to build a 55-kilometer sea-crossing system with high
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