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I The Same Difference
I Focus: Procurement Procedure
I Tendering
 Submission of Bid
 Acceptance of Bid
I At Site
I Construction Management
 Construction Management and Design Quality Control 
 On Site Engineering Supervision

Tendering and Implementation
Contents
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Interference of the project
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Defence of change management

Optimisation of needs

Optimisation of design development

Result of tender

Optimisation of Facility Management

The Same Difference
Tendering and Implementation
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Figur 2 Toleranzbereiche
(Darstellung mit symmetrischen Grenzabweichungen)

a) Der Toleranzbereich eines Körpers beliebiger Form kann durch den Bereich zwischen zwei Körpern
dargestellt werden, deren Oberflächen parallel zu denjenigen des Sollkörpers sind und die je um den
vierten Teil der Toleranz innerhalb resp. ausserhalb der Sollflächen liegen (Schachtelprinzip).

b) Entsprechend ist der Toleranzbereich einer ebenen Figur gegeben durch zwei Figuren mit zur lstfigur
parallelen Seiten, eine davon um einen Viertel der Toleranz nach aussen, die andere um ebensoviel
nach innen verschoben.

c) Der Toleranzbereich einer Linie ist entsprechend dem Bereich zwischen zwei zur Sollinie parallelen
Linien, welche gegenüber dieser um die halbe Toleranz verschoben werden.

6

The Same Difference
Tendering and Implementation

Required versus as build
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 Standard SIA 118 “General Conditions”, Contents

I The contract for work in general

I Compensation for contractor’s work services

I Change orders

I Construction execution

I Quantity, partial payments and security provisions

I Final cost settlement

I Acceptance of work and liability for defective work

I Premature termination of contract for work 

I Payment

The Same Difference
Tendering and Implementation
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Transport/Site

Size

Weight

Stock

Assembling

Appointed Time

Sequences

Conditions

Hand-Over

Completion

Extent Of Defects

Operation

Use

Servicing

Maintenance

Refurbishment

Prefabrication

Delivery Date

Availability

Quantities

Costs

Time-Frame

Design to Construction

Control/Check Control/CheckControl/Check Control/CheckControl/Check

Logistic
Entirety of all reource-related activities
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63 SCHEDULING 

> Introduction > Types of scheduling  
> Approaches to scheduling  > Graphic representation
> Principles of scheduling  > Scheduling process
> Factors influencing scheduling 

Introduction The two key determining factors in scheduling are the participants and 
the project-specific logistical parameters. Logistics pertains in this case to all defined goals, 
rendered services/construction works and applied procedures from design over to produc-
tion, delivery and assembly/installation. The size and configuration of the acting organisa-
tions have a decisive impact on the participants. Schedules graphically display the time-line 
of work packages and can also point to dependencies and the critical path. Graphic forms in-
clude the simple bar chart, the complex network diagram or the more frequently used Gantt, 
chart which draws correlations between individual work packages. The scheduling process 
can be broken down into three steps: first, binding dates are fixed, serving as milestones; 
then, each work activity’s earliest and latest starting and finishing dates are determined by 
means of forward and backward pass calculations; and lastly, work packages are accord-
ingly assembled.
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 Book 3
 Design phase 6
 Scheduling 63

Specification

Public Procurement Procedure

Call for Tender Offer Contract

Procurement Procedure
Principle of Equal Opportunities
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Direct Award of Contract  

 

Invitation Procedure  

 

Open/Selective Procedure 

Supplies

-
-
-

< 100.000 CHF

 -
-
-

< 250.000 CHF

-
-
-

 > 350.000 CHF

Construction works
Main Trade

 -
-
-

< 00.000 CHF

- 
-
-

< 500.000 CHF

 

> 500.000 CHF

Secondary Trade

 -
-
-

< 150.000 CHF

 -
-
-

< 250.000 CHF

 

> 250.000 CHF

Services

 -
-
-

< 150.000 CHF

 -
-
-

< 250.000 CHF

> $ 350.000
> 350.000 CHF
> 350.000 CHF
> 350.000 CHF

Consultants

> $ 8.700.000
> 8.000.000 CHF

GPA
Bilateral EU
Federation

Canton

GPA
Bilateral EU
Federation

Canton

GPA
Bilateral EU
Federation

Canton

Types of Procedure

 

> 500.000 CHF

 

> 250.000 CHF

Procurement Procedure
Principle of Equal Opportunities

Examples of threshold values (CHF);
GPA Government Procurement Agreement 
by WTO,
Bilateral contracts Swiss/EU,
Swiss Confederation, Cantons; 2011/2012
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Procurement Procedure
Principle of Equal Opportunities

Contracts above Threshold

Selective Procedure NegotiatedOpen Procedure

40 Days

Offers

Advertised Call for Tender

Buletin

Submission of Bid
25 Days

Submission of Bid
40 Days

Selected Offers Direct Award

Justification

Acceptance of Bid
Conclusion of Contract  

30 to 72 Days

Application for Admission

Acceptance of Bid
Conclusion of Contract  

Contracts below Threshold

NegotiatedInvitation Procedure

Direct AwardMinimum 3 Offers
(1 not local)

Acceptance of Bid
Conclusion of Contract  

Acceptance of Bid
Conclusion of Contract  
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Effort, Accuracy, Materials

Submission of Bid
How to Describe

 Instruments

I Drawings

I Form and appearance

I Specification

I Project-specific considerations

I Codes and Standards

 Description

I Via quality and quantity

I Via construction brief

I Via functional brief

Breaking down the entire planned building project
into subservices, elements or modules

Type 1 to 4 of formwork;
Related to Standard SIA 118/262
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02.06.

05.11.

30.12.

08.11.

05.11.

30.12.

Mai Jun Jul Aug Sep Okt Nov Dez Jan Feb Mrz Apr Mai Jun Jul Aug
2004 2005

BKP Vorgangsname Dauer
BAUBEGINN 0 Tage

112 ABBRÜCHE 58 Tage

201 AUSHUB BODENPLATTE 24 Tage

211.5 BODENPLATTE / WANNE  31 Tage

211.5 PLATTENAUFBAU 72 Tage

22 ROHBAU 2 40 Tage

23 ELEKTROANLAGEN 280 Tage

24 HLKK ANLAGEN 239 Tage

25 SANITÄRANLAGEN 268 Tage

26 TRANSPORTANLAGEN 68 Tage

27 AUSBAU 1 207 Tage

279 TRIBÜHNENMONTAGE 118 Tage

279 TRIBÜHNENSTÜHLE 32 Tage

28 AUSBAU 2 217 Tage

181 ASBERSTSANIERUNG 66 Tage

211.1 GERÜST DACHRAUM TEIL 1 71 Tage

211.1 GERÜST DACHRAUM TEIL 2 72 Tage

211.1 GERÜST DACHRAUM TEIL 3 35 Tage

211.5 LOGEN BODENPLATTE 7 Tage

211.5 LOGEN AUFGERICHTET 0 Tage

23 ELEKTROANLAGEN 195 Tage

24 HLKK ANLAGEN 122 Tage

25 SANITÄRANLAGEN 195 Tage

26 TRANSPORTANLAGEN 68 Tage

27 AUSBAU 1 121 Tage

28 AUSBAU 2 117 Tage

211 FASSADENSANIERUNG 165 Tage

224 DACHSANIERUNG 160 Tage

213 TECHNIKTÜRME 30 Tage

221 FASSADE DICHT 0 Tage

201 BAUGRUBE FOYER 10 Tage

211.5 BODENPLATTE FOYER / UG 14 Tage

214 DACH GESCHLOSSEN 0 Tage

22 ROHBAU 2 89 Tage

23 ELEKTROANLAGEN 198 Tage

24 HLKK ANLAGEN 148 Tage

25 SANITÄRANLAGEN 200 Tage

27 AUSBAU 1 127 Tage

28 AUSBAU 2 151 Tage

201 BAUGRUBE VORBAU 27 Tage

211.5 BODENPLATTE VORBAU 24 Tage

211.5 GEBÄUDE AUFGERICHTET 0 Tage

215 FASSADE GESCHLOSSEN DICHT 0 Tage

22 ROHBAU 2 118 Tage

23 ELEKTROANLAGEN 243 Tage

24 HLKK ANLAGEN 155 Tage

25 SANITÄRANLAGEN 243 Tage

26 TRANSPORTANLAGEN 68 Tage

27 AUSBAU 1 133 Tage

28 AUSBAU 2 167 Tage

BAUENDE 0 Tage

 BAUPROGRAMM

Submission of Bid
Individual Contractors

 Tendering components

I Contract document

I Project-specific considerations

I Specifications and corresponding quantities

I Working drawings

I Standards

 

Note: All documents are hierarchically arranged



Page 17  l  ETH Zurich  l  Chair of Architecture and the Building Process  l
Design and Building Process MBS  l  Axel Paulus  l  04-11-2015

Submission of Bid
Individual Contractors

 Pricing

I Service unit price

I Actual delivered quantity

I Unusual: Global or fixed price
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02.06.

05.11.

30.12.

08.11.

05.11.

30.12.

Mai Jun Jul Aug Sep Okt Nov Dez Jan Feb Mrz Apr Mai Jun Jul Aug
2004 2005

BKP Vorgangsname Dauer
BAUBEGINN 0 Tage

112 ABBRÜCHE 58 Tage

201 AUSHUB BODENPLATTE 24 Tage

211.5 BODENPLATTE / WANNE  31 Tage

211.5 PLATTENAUFBAU 72 Tage

22 ROHBAU 2 40 Tage

23 ELEKTROANLAGEN 280 Tage

24 HLKK ANLAGEN 239 Tage

25 SANITÄRANLAGEN 268 Tage

26 TRANSPORTANLAGEN 68 Tage

27 AUSBAU 1 207 Tage

279 TRIBÜHNENMONTAGE 118 Tage

279 TRIBÜHNENSTÜHLE 32 Tage

28 AUSBAU 2 217 Tage

181 ASBERSTSANIERUNG 66 Tage

211.1 GERÜST DACHRAUM TEIL 1 71 Tage

211.1 GERÜST DACHRAUM TEIL 2 72 Tage

211.1 GERÜST DACHRAUM TEIL 3 35 Tage

211.5 LOGEN BODENPLATTE 7 Tage

211.5 LOGEN AUFGERICHTET 0 Tage

23 ELEKTROANLAGEN 195 Tage

24 HLKK ANLAGEN 122 Tage

25 SANITÄRANLAGEN 195 Tage

26 TRANSPORTANLAGEN 68 Tage

27 AUSBAU 1 121 Tage

28 AUSBAU 2 117 Tage

211 FASSADENSANIERUNG 165 Tage

224 DACHSANIERUNG 160 Tage

213 TECHNIKTÜRME 30 Tage

221 FASSADE DICHT 0 Tage

201 BAUGRUBE FOYER 10 Tage

211.5 BODENPLATTE FOYER / UG 14 Tage

214 DACH GESCHLOSSEN 0 Tage

22 ROHBAU 2 89 Tage

23 ELEKTROANLAGEN 198 Tage

24 HLKK ANLAGEN 148 Tage

25 SANITÄRANLAGEN 200 Tage

27 AUSBAU 1 127 Tage

28 AUSBAU 2 151 Tage

201 BAUGRUBE VORBAU 27 Tage

211.5 BODENPLATTE VORBAU 24 Tage

211.5 GEBÄUDE AUFGERICHTET 0 Tage

215 FASSADE GESCHLOSSEN DICHT 0 Tage

22 ROHBAU 2 118 Tage

23 ELEKTROANLAGEN 243 Tage

24 HLKK ANLAGEN 155 Tage

25 SANITÄRANLAGEN 243 Tage

26 TRANSPORTANLAGEN 68 Tage

27 AUSBAU 1 133 Tage

28 AUSBAU 2 167 Tage

BAUENDE 0 Tage

 BAUPROGRAMM

Submission of Bid
General Contractor/Design Build Contractor

 Tendering components
I Contract for work (contract document)
I Design Specification
I Bidding drawings
I Project-specific considerationsNote:

 All documents are hierarchically arranged
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251

55
I  Schedule: Set in contract
 Building commissioning (operational readiness)
 Practical completion: Profitable use, fitness for purpose
 Safety 
 Damages for missed deadlines
I  Price 
 Fixed sum (inflation not taken into account)
 Global price (inflation taken into account)
 Open account 
 Open account with cost ceiling

GC – Guarantees:

Performance bond The performance bond is a guarantee to the client for completion of the 
contractually agreed upon work against failure of the contractor to do so (e.g., bankruptcy)

I  Guarantee of a financial institution 
I  10-15 % of the contract for work price
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 book 3
 competency and responsibility 5
 Contract for Work 55

4  Assumption of guarantee and risk

 The General Contractor obligates himself to construct a building at the lowest possible price, taking into 
 consideration all of the initial costs, operational costs and scheduling. He is to guarantee the fulfillment of the  
  following obligations under contract:

4.1 Quality:
 The General Contractor is responsible for the quality of the work (services, work, deliveries) to be furnished  
  according to the stipulated standards of quality. The guarantee covers in particular:
 - Quality of materials
 - Quality of workmanship
 - Fit for purpose of the work

4.2 Deadlines and time frames:
 The General Contractor is responsible for adherence to deadlines and time frames according to Art. 5 of this 
 contract. In the case of missed deadlines, the General Contractor is liable to the extent of the damage proven 
 by the client.

4.3 Adherence to maximum price:
 The General Contractor guarantees that the actual building costs according to the construction accounts, excl.  
  the General Contractors fee, are not to be any higher than the maximum price stipulated in Art. 6.5.
 If costs exceed the maximum price, they are incurred at the expense of the contractor; costs that do not reach  
  the maximum price work to the client’s advantage.

Submission of Bid
General Contractor/Design Build Contractor

 Pricing

I Global and fixed price

I Fixed amount for a predetermined total output

I Not dependent on the quantity

I Inflation taken/not taken into account

I Open account

I Open account with maximum cost

Assumption of guarantee and risk,
SIA V 1025
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Criteria Prioritisation (G) Grade (N) N x G = P 

Pricing 
 Offer  
 Options/Proposed Alternatives

50%
45%
5%

0 to 5 300 

Expertise of Key Personality 20% 0 to 5 150

Quality 10% 0 to 5 50

Organisation 10% 0 to 5  50

Schedule
 Achievable
 Guarantee

10%
5%
5%

0 to 5  50 

Additionals 
Life Cycle Costs 
 Energy Consumption 
 Maintenance Effort 

0 to 5  

 Services 0 to 5  

Others 0 to 5 

Total 100% 500 

Acceptance of Bid
Contractor’s Proposal
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Breaks 16%

 Absence 8%

Transportation 21%

Searching 18%
Working 29%

Other 8%

Construction Management...
By Contractor

 Responsibilities

I Organisation/Administration

I Logistics

I Demand Quality

I Costs and Schedule

I Safety

Economic aspects of construction work;
Study, output of one working hour
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63 SCHEDULING 

>  Introduction >  Types of scheduling  
>  Approaches to scheduling  >  Graphic representation
>  Principles of scheduling  >  Scheduling process
>  Factors influencing scheduling 

Introduction The two key determining factors in scheduling are the participants and 
the project-specific logistical parameters. Logistics pertains in this case to all defined goals, 
rendered services/construction works and applied procedures from design over to produc-
tion, delivery and assembly/installation. The size and configuration of the acting organisa-
tions have a decisive impact on the participants. Schedules graphically display the time-line 
of work packages and can also point to dependencies and the critical path. Graphic forms in-
clude the simple bar chart, the complex network diagram or the more frequently used Gantt, 
chart which draws correlations between individual work packages. The scheduling process 
can be broken down into three steps: first, binding dates are fixed, serving as milestones; 
then, each work activity’s earliest and latest starting and finishing dates are determined by 
means of forward and backward pass calculations; and lastly, work packages are accord-
ingly assembled.
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63 SCHEDULING 

>  Introduction >  Types of scheduling  
>  Approaches to scheduling  >  Graphic representation
>  Principles of scheduling  >  Scheduling process
>  Factors influencing scheduling 

Introduction The two key determining factors in scheduling are the participants and 
the project-specific logistical parameters. Logistics pertains in this case to all defined goals, 
rendered services/construction works and applied procedures from design over to produc-
tion, delivery and assembly/installation. The size and configuration of the acting organisa-
tions have a decisive impact on the participants. Schedules graphically display the time-line 
of work packages and can also point to dependencies and the critical path. Graphic forms in-
clude the simple bar chart, the complex network diagram or the more frequently used Gantt, 
chart which draws correlations between individual work packages. The scheduling process 
can be broken down into three steps: first, binding dates are fixed, serving as milestones; 
then, each work activity’s earliest and latest starting and finishing dates are determined by 
means of forward and backward pass calculations; and lastly, work packages are accord-
ingly assembled.
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Base

Foundation

Connection

Floor slab

Structure

Structural System

Technical System

Shell

Impermeability

Insulation

Appearance

Fit Out

Finishes

Assembly

Excavation

Building plot

Ground water

Embankment

 Preparation

Implementation

Construction Management...
Process Approach
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Leading Consultant
Construction management

Client

Consultant

Appointing Party

Appointed Parties

Consultant

P
ub

lic
 A

ut
ho

rit
ie

s

Consultant

Consultant

...

Specialists

Contractor

Contractor

Contractor

Contractor

...

Component Supplier

Construction Management...
By Consultant

 Key duties

I Organise construction site

I Set program and time-frames

I Coordinate contractors

I Supervise construction

I Report and monitor

I Control deliveries and materials

I Control costs and schedule

I Control technical and construction quality

I Control technical execution of construction

I Control architectural design execution

I Take design quality control

I Focus on Safety
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Material

Accord with Tender

Goods’ Damage

Manufacturing

Accord with Tender

Production Line

Fitness for Purpose

Implementation

Assembling

Technical Check

 Construction Defects

 Engineering Design

State of Surface

Colours

Detailing

Construction Management...
By Consultant
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Construction Management...
By Consultant

 Construction journal

I Design specification and location of building project

I Date, time, weather, temperature and air humidity

I Persons present (trades, number of workers)

I Detailed description of construction progress

I Detailed description of delays

I Defects and approvals

I Inspections and readings/measurements

I Unusual circumstances/occurrences

I Meetings with participants

I Decisions, agreements and outcomes

I Scheduled and rescheduled dates

I Photographic documentation
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Construction Management...
By Consultant

 Design quality control

I Supervise compliance of works with concept

I Supervise production 

I Supervise display of samples/mock-ups/prototypes

I Develop specifications for design elements

I Control the quality of design

I Provide consultation services to client

I Keep up-to-date document packages
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Architect
Construction management

Client

Consultant

Appointing Party

Appointed Parties

Consultant

P
ub
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s

Consultant

Consultant

...

Specialists

Contractor

Contractor

Contractor

Contractor

...

Component Supplier

Construction Management...
By Consultant

 On site engineering supervision

I In conjunction with construction management

I Control functions

I Ensure performing comply with specifications

I Focus on load carrying systems

I Focus on plumbing and electricity

I Focus on heating, ventilation and air conditioning

I Focus on automation

I Focus on facade

I Focus on fire safety

I Focus on lighting

I Focus on industrial kitchens



Mangel des Werkes im Sinne dieser Norm ist nur eine Abweichung 
des Werkes vom Vertrag (sei es ein «Mangel» oder eine «sonstige 
Abweichung vom Vertrag» gemäss Art. 368 OR). Der Mangel 
besteht entweder darin, dass das Werk eine zugesicherte oder 
sonst wie vereinbarte Eigenschaft nicht aufweist; oder darin, dass 
ihm eine Eigenschaft fehlt, die der Bauherr auch ohne besondere 
Vereinbarung in guten Treuen erwarten durfte (zum Beispiel: 
Tauglichkeit des Werkes für den vertraglich vorausgesetzten oder 
üblichen Gebrauch).

SIA 118 Art. 166 Abs. 1 und 2

«Wesentlich» im Sinne der Norm sind Mängel, an deren raschen 
und reibungslosen Behebung der Bauherr ein gesteigertes 
Interesse hat. (...) blosse «Schönheitsfehler» sind dagegen keine 
«wesentlichen» Mängel, es sei denn, es komme für den Gebrauch 
des Werkes entscheidend auch auf dessen Schönheit an.

Kommentar zur SIA 118 Art. 157-190



Costing

Land Costs
Building Costs

Production Costs
Investment Costs

Budgeting

Building Cost Classifications

Cost Estimate
Cost Plan

Comparability
Verifiability

Indexing

Reference
Output Documents 

Integral Design

Coordination
Cooperation

Document Packages

General Project Coordinator
Technical Coordination

Spacial Coordination

Regulation SIA 400

Design Parameters

Project Delivery

Information Exchange

Key Support Tasks

Initial Project Brief
 Functional Specification Brief
 Service Criteria Agreement

Project Manual

Cadastre
Land Register

Project Definition

Procurement Procedure

Procurement Procedure

Invitation to Tender

Site supervisor
Foreman

Working Foreman
WorkerConstruction Management

Quality Control
On Site Engineering Supervision

Unit Price
Global and Fixed Price

Open Account
Open Account with Maximum Cost

Logistic

Tender Documents




