Document
. H . Code
Universitas Negeri Surabaya
Vocational Faculty,
D4 Transportation Study Program
Courses CODE Course Family Credit Weight SEMESTER Compilation
Date
Earthworks and Heavy Equipment | 3930102057 Compulsory Study | T=2 | P=0| ECTS=3.18 4 April 27,
Program Subjects 2023
AUTHORIZATION SP Developer Course Cluster Coordinator | Study Program Coordinator
Ir. Mas Suryanto HS., S.T., M.T. [, Dr. Anita Susanti, S.Pd., M.T.
Learning Case Studies
model
Program PLO study program that is charged to the course
Learning ——
Outcomes |Program Objectives (PO)
(PLO) PO -1 Mastering the principles, applications, technical references, procedures and work standards (SOP) for earthworks
and heavy equipment management.

PO -2 Able to carry out work and entrepreneurship in the field of land transportation engineering technology related to
earthworks and heavy equipment management.

PO -3 Able to apply the principles of mechanics, mathematics and engineering concepts in the technical design process
and design of earthworks and heavy equipment management in the field of land transportation engineering
technology in a professional manner.

PO -4 Able to carry out work on design, implementation, supervision and documentation of work in the field of land
transportation engineering technology for earthworks and heavy equipment management in accordance with
applicable standards by prioritizing the principles of occupational and environmental safety and health management
systems (SMK3L).

PLO-PO Matrix

P.O
PO-1
PO-2
PO-3
PO-4
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PO-1
PO-2
PO-3
PO-4
Short This course will contain material about various types of earthworks based on the 2018 General Bina Marga Specifications for Road
Course and Bridge Construction Work (Revision 2) as well as how to use heavy equipment for this work. The heavy equipment taught in this
Description | course will focus on function and productivity when carrying out work, consisting of: field cleaning equipment, digging and lifting
equipment, loader and transport equipment, compaction equipment, stone crushing equipment, concreting equipment, asphalting
equipment, cars cranes, tower cranes, pile driving equipment, compressors, water pumps, generators, hand power tools. Calculation
of heavy equipment costs in the context of heavy equipment management will be given in this course.
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Help Learning,
Learning methods,

Final abilities of i h .
each learning Evaluation Student Assignments, Learning Assessment
Week- | cio0e [ Estimated time] materials Weight (%)
s % BS - — - - - [ References ]
(Sub-PO) Indicator Criteria & Form Offline ( Online ( online)
offline )
(1) (2) (3) 4) (5) (6) (7) (8)
1 Students 1.Students can | Criteria: Lectures, Lectures, questions Material: Basics 5%
gnd_erstafnd the name the Good marks if discussions, | and answers. of Earthworks
asics o ) guestions are i
earthworks and properties and | 5nqiered gzgsnons 250 EniiH;ig
heavy equipment. types of soil. correctly. quip
2 answers. Management
.Students can 5% 50 Library: S
name the Form of F:a t;‘;;y' usy
types of Assessment : P
s Rostiyanti. 2008.
earthworks. Participatory Hea\;y :
Activities od
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.

2 Students are able 1.Students are Criteria: Lectures, Lectures, questions Material: Soil 5%
to explain earth able to explain | Good marks if discussions, | and answers. Excavation Work
excavation work. the various questions are questions [ 2 X 50 Literature:

f earth answered and Ministry of Public
types of ear correctly.
excavation answers. Works and
work. Form of 2X50 gj.lrggo";ftgsmg’

2.Students are | Assessment : General of

able to explain | Participatory Highways. 2020
the Activities Circular I\io. ’
dimensional 16.1/SE/Db/2020

tolerances of
soil excavation.
3.Students are
able to prepare
work readiness
applications
and record
land
excavation
work.
4.Students are
able to explain
soil excavation
procedures.

concerning 2018
General Bina
Marga
Specifications for
Road and Bridge
Construction
Works (Revision
2). Jakarta:
Directorate
General of
Highways




Students are able 1.Students are Criteria: Lectures, Lectures, questions Material: Landfill 5%
to explain earth able to explain | Good marks if discussions, | and answers. Works
emkf(ankment the various questions are questions |2 X 50 Reference:
work. answered and Ministry of Public
types of earth correctly.
embankment answers. Works and
work. Form of 2X50 gzgﬁ(iof;gésmg’
2.Students are | Assessment : G fpe
able to explain | Participatory Hienera
o ighways. 2020.
the tolerance | Activities Circular No.
of soil 16.1/SE/Db/2020
embankment concerning
dimensions. General
3.Students are Specifications for
able to prepare Highways 2018
work readiness for Road and
applications Bridge
and record Construction
land filling Works (Revision
work. 2)'. Jakarta:
4.Students are Directorate
able to explain ﬁg;;cz;gf
soil
embankment
materials.
5.Students are
able to explain
the spreading
and
compaction of
earth
embankment
materials.
6.Students are
able to explain
quality
assurance of
earth
embankment
work.
Students are able 1.Students are Criteria: Lectures, Lectures, questions Material: Road 5%
to explain road able to explain Good marks if discussions, | and answers. Body
g;ev?,gﬁggn work the work of gﬁg\wgﬁ are questions |2 X 50 Preparation.
cleaning, stripping | preparing road | correctly. and Reteren e
and felling trees. bodies, answers. Ministry of Public
dimensional Form of 2X50 /‘Qﬁszg zggsmg
tolerances, Assessment : Directorate
submission of | Participatory General of
work Activities Highways. 2020.
readiness, Circular No.
materials, 16.1/SE/Db/2020

implementation
of road body
preparation.
2.Students are
able to explain
the work of
cleaning,
stripping and
felling trees,
submitting
work readiness
and recording,
and carrying
out cleaning,
stripping and
cutting trees.

concerning 2018
General Bina
Marga
Specifications for
Road and Bridge
Construction
Works (Revision
2). Jakarta:
Directorate
General of
Highways

Material:
Cleaning,
Stripping and
Felling Trees
Reference:
Ministry of Public
Works and
Public Housing
Directorate
General of
Highways. 2020.
Circular No.
16.1/SE/Db/2020
concerning
General
Specifications for
Highways 2018
for Road and
Bridge
Construction
Works (Revision
2). Jakarta:
Directorate
General of
Highways




Students are 1.Students can | Criteria: Lectures, Lectures, practice Material: 10%
familiar with " name various Good marks if the discussions, | questions. Various Heavy
various types o types of heav practice questions practice 2 X 50 Equipment
heavy equipment pe Y | can be done ) . N
and understand equipment correctly questions. Library: Susy
field cleaning based on their ' 2X50 Fatena
equipment. classification. | Form of ’.‘_?Iostlyantl. 2008.
2.Students can | Assessment : Ees;/{n ent for
calculate the | Project Results anftruction
productivity of | Assessment/ Projects.
field cleaning Zroduct " Jakarta: Rineka
equipment. Ssessmen Cipta.
Material: Heavy
Equipment
Classification
Library:
Rochmanhadi.
1985. Heavy
Equipment and
Their Use.
Jakarta: Public
Works
Publishing
Agency.
Material: Field
Cleaning
Equipment
Library: Susy
Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.
tStUdeTt's atLe able 1.Students are Criteria: Lectures, Lectures, practice Material: 10%
0 explain the able to explain | ©0od marks if the | questions questions. Digging
bpes functons | hewpes, | practceuestons fand | 2x50 Equpment
and calculate the functions, how | correctly. answers, Library: )
productivity of they work and and practice Rochmanhadi.
digging . calculate the | Form of questions. 1985. Heavy
equipment, lifting - . 2 X 50 Equipment and
equipment and E.rod.uctlwty of ll;\f 07:;521 eesrzltlt.s Their Use.
loadin igging : i
equipn%ent. equipment. Assessment / isg;alga. Public
2.Students are /Iiroduct Publishing
able to explain | ASsessment Agency.

the types,
functions, how
they work, and
calculate the
productivity of
lifting
equipment.
3.Students are
able to explain
the types,
functions, how
they work, and
calculate the
productivity of
loading
equipment.

Material: Lifting
Equipment
Library: Susy
Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.

Material:
Loading
Equipment
Library: Susy
Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.




Studerln_s aLe able 1.Students are | Criteria: Lectures, Lectures, practice Material: 10%
to explain the able to explai Good marks if the | questions uestions. Transport
; plain ! . q q 1Sp
Worngmethods | hetpes, | Placietdiesions jand | 2X50 Equpment
and calculate the functions, how | correctly. answers, Library: Susy
productivity of they work, and and practice Fatena
;ranmsﬁort' Sdurface calculate the Form of gu)((e;t(l)ons. ’.‘_?Iostlyantl. 2008.
c%rméjagcggn productivity of [ Assessment : Ees;/{n ent for
i transport Project Results gquip :
equipment. p Construction
equipment. Assessment / Projects
2.Students are | Product Jakarta: Rineka
i Assessment N .
able to explain Cipta.
the types,
functions, Material:
working Equipment Unit
methods, and Price Analysis
calculate the Library: Ministry
productivity of of Public Works.
surface 2016. PU
forming Ministerial
equipment. Decree No.
3.Students are 28/PRT/M/2016
able to explain concerning L,’”’t
the types, Ilznz«le_ A&Val)fls of
functions, how ublic Vorks .
thev work. and Sector. Jakarta:
calé/ulate t’he Ministry of Public
Works.
productivity of
compactlon Material:
equipment. Surface Forming
Equipment
Reference:
Susy Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.
Material:
Compaction
Equipment
Library:
Rochmanhadi.
1985. Heavy
Equipment and
Their Use.
Jakarta: Public
Works
Publishing
Agency.
Midterm Exam 0%
(uTs) Form of
Assessment :
Test
Able to explain the 1.Students are Criteria: Lectures, Lectures, practice Material: 5%
purpose, types able to explain | Good marks if questions | questions. Dredging
22&2&“&?3&?@9 the purpose of questlong are and 2 X 50 Equipment
, answere .
as well as being dredging work. | correctly. answers, Reference:
able to calculate 2.Students are practice Rochmanhadi.
the bripment || bleto explain | Form of oxs0 Equipment and
quip ’ the various Assessment : Tge'l;?Use
types of Project Results Jak;rta' Bublic
dredging Assessment / Works ’
equipment. | Product Publishing
3.Students are Ssessmen Agency.
able to
calculat_e _the Material:
productivity of Dredging
dredging Equipment
equipment. Library: Susy

Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.




10 Students are able 1.Students are | Criteria: Lectures, Lectures, questions Material: Crane 5%
to explain the able to explain Good marks if discussions, | and answers. Library: Susy
function, capacity the function questions are questions |2 X 50 Fatena
and workings of . ' answered d Rostivanti. 2008
Mobile Crane and capacity and correctly. an ostiyanti. .
Tower Crane how a Mobile answers. Heavy
equipment. Crane works. Form of 2X50 Equtpmeqt for

2.Students are | Assessment : ,Sfo”jj[c’,‘f“"”
able to explain | Project Results Jakarta: Rineka
the function, Assessment / Cipta.
capacity and | Product
how a tower Assessment
crane works.

11 Students are able 1.Students are | Criteria: Lectures, Lectures, questions Material: Pile 5%
to explain the able to explain | Good marks if discussions, | and answers. Driving
function, capacity the function questions are questions 2 X 50 Equipment
and workings of : ' answered and Library:

Pile Driving capacity and correctly. y: .
Equipment and how Pile answers. Rochmanhadi.
Rock Breaking Driving Form of 2X50 1985. Heavy
Equipment. Equipment Assessment : Equipment and
” : Their Use.
works. Project Results . ;
Jakarta: Public
2.Students are | Assessment/ Works
able to explain | Product ishi
; Assessment Publishing
the function, Agency.
capacity and
workings of_ Material: Stone
Roc!( Breaking Breaking
Equipment. Equipment
Library: Susy
Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.

12 Students are able 1.Students are Criteria: Lectures, Lectures, questions Material: 10%
to explain the able to explain Good marks if discussions, | and answers. Concreting
function, capacity the function questions are questions 2 X 50 Equipment
and workings of : ' answered and Library: Sus
Concreting capacity and correctly. y:Susy
Equipment and how concreting answers. Fatel_va )
Paving Equipment. equipment Form of 2 X50 52:5);8"1!. 2008.

works. Assessment : Equipment for

2.Students are | Participatory ansp[rucﬁon
in | Activities ;

able to e_xplaln Projects.

the function, Jakarta: Rineka

capacity and Cipta.

how asphalting

equipment Material: Paving

works. Equipment
Library:
Rochmanhadi.
1985. Heavy
Equipment and
Their Use.
Jakarta: Public
Works
Publishing
Agency.

13 Students are able 1.Students are Criteria: Lectures, Lectures, questions Material: Work 5%
to explain the able to explain Good marks if discussions, | and answers. Support
function, capacity the function of | duestions are questions 2 X 50 Equipment
and workings of answered and Library:
work support compressors, correctly. v ;
equipment water pumps, answers. Rochmanhadi.
(compressors, generators Form of 2 X50 1985. Heavy
water pumps, ’ . Equipment and
generators and and hand ;\ssg;sment : Their Use.
hand power tools). power tools. | Participatory Jakarta: Public

2.Students are | Activities

able to explain
how
compressors,
water pumps,
generators and
hand power
tools work.

3.Students are
able to explain
the capacity of
compressors,
water pumps,
generators and
hand power
tools.

Works
Publishing
Agency.

Material: Hand
Power Tools
Reader: Susy
Fatena
Rostiyanti. 2008.
Heavy
Equipment for
Construction
Projects.
Jakarta: Rineka
Cipta.




14 Students are able 1.Students are | Criteria: Lectures, Lectures, questions Material: Heavy 10%
to explain the able to explain | Good marks if the | discussions, | and answers. Equipment Costs
costs of heavy the exact costs | duestions are questions |2 X 50 Library: Asianto.
equipment. answered d 2008. H

of heavy correctly an 8. Heavy

equipment. : answers. Equipment
2.Students are | Form of 2X50 gana[gentr'e nt for

able to explain | Assessment : ons ru‘c fon.

: i Jakarta: Pradnya

the operational | Participatory Paramita

costs of heavy | Activities i

equipment.

15 Students are able 1.Students are | Criteria: Lectures, Lectures, practice Material: Heavy 10%
to calculate the able to Good marks if the | questions | questions. Equipment Costs
cost of heavy practice questions | gnd 2 X 50 Library: Asianto
equipment calculate the can be done y: -

’ t cost of answers, 2008. Heavy
exact cost o correctly. ) Eaqui
heavy practice quipment
equioment Form of questions. Management for
quip : . 2X50 Construction.
2.Students are | Assessment : Jakarta: Pradnya
able to Project Results Paramita Y
calculate the | Assessment/ ’
operational Product
costs of heavy | Assessment
equipment.

16 Final Semester 0%
Examination
(UAS)

Evaluation Percentage Recap: Case Study
No [ Evaluation Percentage
1. | Participatory Activities 45%

2. | Project Results Assessment / Product Assessment

55%

100%

Notes
1.
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10.
11.
12.

Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study
Program graduate which are the internalization of attitudes, mastery of knowledge and skills according to the level of their
study program obtained through the learning process.

The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are
used for the formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.
Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific
to the study material or learning materials for that course.

Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and
is the final ability that is planned at each learning stage, and is specific to the learning material of the course.

Indicators for assessing ability in the process and student learning outcomes are specific and measurable statements that
identify the ability or performance of student learning outcomes accompanied by evidence.

Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on
predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and
unbiased. Criteria can be quantitative or qualitative.

Forms of assessment: test and non-test.

Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice,
Field Practice, Research, Community Service and/or other equivalent forms of learning.

Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning,
Cooperative Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.
Learning materials are details or descriptions of study materials which can be presented in the form of several main points
and sub-topics.

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the
level of difficulty of achieving that sub-PO, and the total is 100%.

TM=Face to face, PT=Structured assignments, BM=Independent study.
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