
Construction Technology 1  (ARCH 35301)

 

 Basic Materials:

       WOOD + MASONRY
   

INTRODUCTION



Construction Technology 1 (ARCH 24501)

 
    

        =  LECTURE + SEMINAR
   (LECTURE TIME: 12:30 AM – 1:50 PM)          

SECTION          PROF.         TIME           ROOM #

SM1          MT CHANG   W 2:10 – 3:30    2M23 
SM2         KASAPI W 2:10 – 3:30    3M11A

SM3         TAMTON W 2:10 – 3:20    3M23

SM4          JOHNSTON W 2:10 – 3:30    #127



EMAIL INFO FOR ACCESS TO DROPBOX:

TODAY!!!

YOUR SEMINAR PROFESSOR HAS TO 

GET YOUR EMAIL ADDRESS OF THE 

FOLLOWING TYPE:

Joe.Doe57@login.cuny.edu

(… NOT: citymail.cuny.edu)

mailto:Joe.Doe57@login.cuny.edu


 GRADING  : 

• ATTENDANCE,

    PARTICIPATION + QUIZZES:   25 %

• TERM PROJECT (TEAM)    25 %

• MIDTERM EXAM     25 %

• FINAL EXAM:                 25 %

(If you perform inferior  i.e. at the mid-

term exam, you might lose considerable

points for a satisfactory grade already.y

All parts listed above must be successfully

completed to receive a passing grade in

 the course.)



ATTENDANCE POLICY

Attendance is mandatory  

at all lectures + seminars: 
More than 2 lecture absences, 

or 2 seminar absences may 

result in a failing grade, or a 

student may be dropped at the 

discretion of the professor.     
.

In cases of illness or family 

emergencies, you must email 

explanation of absence the day 

before class starts;  if you fail to 

do so the absence is counted 

against you! In case of illness 

you must submit a doctor’s note. 

YOU MUST SIGN THE 
CORRECT ATTENDANCE 

SHEET EVERY WEEK !   

½ HOUR LECTURE LATENESS: 

IS COUNTED AS ABSENCE.

ATTENDANCE IS RELATIVE:

→ ASK QUESTIONS !
→ REVIEW COMPLEX 
   TOPICS IN SEMINARS !

→ NEVER FALL ASLEEP !



 LITERATURE : 

TEXT BOOK (REQUIRED!):

⚫ Allen, Edward: “Fundamentals of 

   Building Construction”, Wiley  2006

OTHER BOOKS (SUGGESTED):

⚫ Ching, Francis: “Building Construction

    Illustrated”, van Nostrand Reinhold 2004

⚫ Deplazes, Andrea: “Constructing Archi-

   tecture”, Birkhäuser 2005
⚫ Elizabeth, L.: Alternative Construction -

   Natural Building Materials”, Wiley 2005  

⚫ Ford, Edward: “The Details of Modern 

   Architecture”, MIT Press 1986 

⚫ Frampton, Kenneth: “Studies in Tectonic
   Culture”, MIT Press 1995

⚫ Mehta, Scarborough, Armpriest:  

   “Building Construction”, Pearson 2012

⚫ Salvadori, Mario: “Why Buildings Stand

     Up”, Norton & Co. Inc. 1980
⚫ P. Silver, W. McLean: “Introduction to

   Architectural Technology”, King Publ. 2008



WHY 
CONSTRUCTION 

TECHNOLOGY ?

? 



DESIGN
 

    +
 

TECHNOLOGY 



DESIGNING (SO FAR): FROM ‘OUTSIDE – IN’”



TANGIBILITY ?



?



?



DESIGNING (NOW): FROM ‘INSIDE – OUT’











: TIME-LAPSE   
 ROOFPOD

www. ccnysolardecathlon.com



PROTOTYPING 
=

 INVENTING  w/ 

material intention 

material knowledge 



PROTOTYPING

MATERIALIZATION

   RESEARCH

DETAILING

  SKILLS

COMPREHENSIVE

   THINKING



PROTOTYPING

MATERIALIZATION

   RESEARCH

DETAILING

  SKILLS

COMPREHENSIVE

   THINKING

AUTOMOBILE  
  



PROTOTYPING

MATERIALIZATION

   RESEARCH

DETAILING

  SKILLS

COMPREHENSIVE

   THINKING

VACUUM CLEANER 
  



RENDERING

SHAPE/WHOLE

‘ZOOM-IN’

SUBSTRACTIVE

PROTOTYPING

STRUCTURE/PARTS

 ‘ZOOM-OUT’

ADDITIVE

OUTSIDE-IN

APPEARANCE ASSEMBLY

INSIDE-OUT

MORPHOLOGY TECHNOLOGY



















Magazine: Architectural Digest, August 2010



→ TYPOLOGY OF HUMAN PRODUCTION METHODS:
 

Gottfried Semper: 

“Style in the Technical and Tectonic Arts -

 or Practical Aesthetics”    1860-1863

Four ‘ORIGINAL’ Methods of Production:

-WEAVING

-POTTERY

-TECTONICS (TIMBER CONSTRUCTION)

-STEREOTOMY (STONE CONSTRUCTION + EARTH FILL)

The‘KNOT’ (as representation of a technical solution) 

 is the oldest technical symbol and … the prime

 motif of human‘tekhne’ (craft,…roots of skill of building)

 because a structural necessity (the connection of two

 elements) becomes an aesthetic, meaningful image.”



SURFACE

STRUCTURE



PERCEIVING  CONSTRUCTING 

“WALL”   ?

→ THE JOB OF THE ARCHITECT IS TO DEMARCATE A PIECE OF 

INFINITE SPACE AND PLACE IT IN AN ENCLOSURE CALLED A 

“ROOM”. THUS, THE “WALL” IS THE ARCHITECT’S MAIN TOOL, 

IN ITS  ABSTRACTION  AS IN ITS  CONCRETE APPLICATION !



PERCEIVING  CONSTRUCTING 

“WALL”   ?

→ IN CONTEMPORARY CONSTRUCTION WE OFTEN DESIGN WALL

ASSEMBLIES THAT ARE NOT HOMOGENOUS (+SOLID), BUT 

HETEROGENEOUS = COMPOSED OF LAYERS 



SURFACE                                      STRUCTURE→‘HIDDEN SECRET →

 ‘REVELATION’     

→  REVELATION BY ‘HANGING A PICTURE’ → DRIVE A NAIL INTO A WALL !

→ IN ARCHITECTURE, THE LINE AND THE 2-DIMENSIONAL AREA

DO NOT EXIST, -THEY ARE MATHEMATICAL ABSTRACTIONS.

     ARCHITECTURE IS ALWAYS 3-DIMENSIONAL, -EVEN IN A MICRO-

     THIN LAYER OF PAINT- AND THUS SCULPTURAL AND MATERIAL !

PERCEIVING  CONSTRUCTING 



→ ‘HIDDEN SECRET’ →

→ ‘REVELATION’    →



→ ARCHITECTURE as SYNTHESIS:
    (MORPHOLOGY + TECHNOLOGY)

Auguste Choissy: 

“Histoire de

 l’architecture”,

 1899

Edward Ford: “The 

Details of Modern 

Architecture”, 1990
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→ ARCHITECTURE as SYNTHESIS:
    (MORPHOLOGY + TECHNOLOGY)

Edward Ford: “The 

Details of Modern 

Architecture”, 1990



→ ARCHITECTURE as SYNTHESIS:
    (MORPHOLOGY + TECHNOLOGY)

➔ SPACE + FORM

➔ STRUCTURE

➔ ORGANIZATION,

    ‘FUNCTION’

➔ OPERATION/
    PERFORMANCE

➔ DETAILING 

➔ MATERIALS USED

➔ TECHNOLOGY, TOOLS,
    METHODS, LABOR

Auguste Choissy: 

“Histoire de

 l’architecture”,

 1899

Edward Ford: “The 

Details of Modern 

Architecture”, 1990

ARCHITECTURAL INTENTION:



DESIGN TECHNOLOGY PRACTICALITY SUSTAINABILITY

      . . . .
 

ARCHITECTURE  IS  A   
 

WITNESS TO A SPECIFIC    

CULTURE !   
 

POETRY METHODOLOGY PERFORMANCE APPROPRIATENESS



→ ARCHITECTURE IS A SYNTHESIS: SPACE + STRUCTURE  … :

Shin Takasuga: “Railway Sleeper House” Seitogakushi Dormitory, Miyakejima Japan 1980



→ ARCHITECTURE IS A SYNTHESIS: SPACE + STRUCTURE  … :

A.Deplazes: “Monte Rosa SAC Hut”, Switzerland 2010



→ ARCHITECTURE IS A SYNTHESIS: SPACE + STRUCTURE  … :

A.Deplazes: “Monte Rosa SAC Hut”, Switzerland 2010



→ AESTHETICS



→ KNOWLEDGE OF MATERIALS + PROCESSES:



THE CHARACTER OF AN
. 

‘ARCHITECTURAL EXPERIENCE’   DEPENDS ON

HOW SOMETHING IS  MATERIALIZED:

THEREFORE, IT IS DETERMINED BY THE TECHNICAL

REALIZATION AND STRUCTURAL COMPOSITION

OF THE SUBSTANCES AND MATERIALS  USED.

→  STRATEGY :





MATERIAL

REQUIREMENTS 

THERE IS NEVER ONLY ONE REASON

TO SPECIFY A MATERIAL: THE DESIGN 

PROCESS DEMANDS A NEGOTIATION 
BETWEEN  MULTIPLE  REQUIREMENTS: 

– CONCEPTUAL
– TECHNICAL
– STRUCTURAL
– FUNCTIONAL
– AESTHETIC
– PRACTICAL
– SUSTAINABLE
– LEGAL
– ECONOMIC



→ FORM HAS TO WITHSTAND ‘NATURAL FORCES’ :

➔ GRAVITY  (WEIGHT [DEAD/LIVE LOADS], SOIL CONDITIONS) 

➔ HUMIDITY, MOISTURE, RAIN

➔ TEMPERATURE ; HEAT, COLD

➔ WIND, STORMS, EARTHQUAKES (LATERAL FORCES) 

➔ DAYLIGHT; UV-CONTENT

➔ POLLUTION
➔ SOUND / ‘NOISE’
➔ ‘FORCES’ OF USE / MIS-USE

… LIFE CYCLE WILL DEPEND ON QUALITY OF CONSTRUCTION  !



→  MATERIAL SPECIFICS WOOD:

WEIGHT:          30 - 70 LB./CU.FT.

COMPRESSIVE STRENGTH:    500 - 1,500 PSI

TENSILE STRENGTH:         500 - 1,500 PSI

MODULUS OF ELASTICITY: ~ 1,200,000 PSI 
 

FIRE RESISTANCE:          COMBUSTIBLE

WATER RESISTANCE: DECAYS

THERMAL EXPANSION COEF.: 19 X 10-6˚F-1
 (CROSS-GR.)

          2 X 10-6˚F-1
 (ALONG-GR.)

THERMAL CONDUCTIVITY:    ~0.08 BTU/hr.ftt.˚F 

SPECIFIC HEAT CAPACITY:    0.00072 BTU/LB.˚F

AESTHETICS:       GRAINED, WARM, LESS-UNIFORM 
          ALMOST ALWAYS ‘FINISHED’,

           (…SUBJECTIVE…)

RELATIVE ECONOMICS:     CHEAP TO …VARIES…

(‘GLUE-LAMS’: STRENGTH INCREASES SIGNIFICANTLY)



→  MATERIAL SPECIFICS:

WEIGHT:       490 LB./CU.FT.

COMPRESSIVE STRENGTH:   36,000 PSI

TENSILE STRENGTH:       36,000 PSI

MOD. OF ELASTICITY: 29,000,000 PSI 
 

FIRE RESISTANCE:  NON-COMBUSTIBLE

WATER RESISTANCE: RUSTS, CORRODES

THERMAL EXPANSION COEF.: ~7 X 10-6˚F-1 

THERMAL CONDUCTIVITY: 26 BTU/hr.ftt.˚F 

SPECIFIC HEAT CAPACITY: 0.11 BTU/LB.˚F

AESTHETICS: PRECISE, REFINED, PURE… 
   ALMOST ALWAYS COATED,

    INDUSTRIAL,
    (…SUBJECTIVE…)

RELATIVE ECONOMICS:     EXPENSIVE

Siegfried Giedion: “Building in France,

Building in Iron, Building in Ferroconcrete”, 1928

→ ‘STEEL’

~50

1,500

1,500

1,200,000

COMB. 

DECAYSS

20 X10-6

 2 X10-6

~0.08

0.0007

EXP.



→ MATERIAL SPECIFICS MASONRY:

WEIGHT:          40 - 100 LB./CU.FT.

COMPRESSIVE STRENGTH:    1,000 - 10,000 PSI

TENSILE STRENGTH:         NEGLIGIBLE

MODULUS OF ELASTICITY: ~ 1,200,000 PSI (COMP.)
 

FIRE RESISTANCE:          FIRE- RESISTIVE

WATER RESISTANCE: VARIES, …CRACKS…

THERMAL EXPANSION COEF.: ~3 X 10-6 - 5 X 10-6 ˚F-1

THERMAL CONDUCTIVITY:    ~0.7 BTU/hr.ftt.˚F 

         ~0.2 BTU/hr.ftt.˚F (AERATED)

SPECIFIC HEAT CAPACITY:    0.2 BTU/LB.˚F

AESTHETICS:       SOLID, STRONG, ROUGH, REGIONAL, 
           (…SUBJECTIVE…)

RELATIVE ECONOMICS:     …VARIES…



→ MATERIAL SPECIFICS CONCRETE:

WEIGHT:          150 LB./CU.FT. (NORMAL)

             50-100 
LB./CU.FT. (LIGHTWEIGHT)

COMPRESSIVE STRENGTH:    1,500 - 10,000 PSI

TENSILE STRENGTH:         NEGLIGIBLE

MODULUS OF ELASTICITY: ~ 3,150,000 PSI (COMP.)
 

FIRE RESISTANCE:          FIRE- RESISTIVE

WATER RESISTANCE: VARIES, …CRACKS…

THERMAL EXPANSION COEF.: ~4 X 10-6 - 6 X 10-6 ˚F-1

THERMAL CONDUCTIVITY:    ~0.6 BTU/hr.ftt.˚F (NORMAL) 

        ~0.3 BTU/hr.ftt.˚F (LIGHTWEIGHT)

SPECIFIC HEAT CAPACITY:    0.2 BTU/LB.˚F (NORMAL)

AESTHETICS:       HEAVY, STRONG, ROUGH, INDUSTRIAL, 
           COLD, (…SUBJECTIVE…)

RELATIVE ECONOMICS:     …FAIRLY CHEAP…



→ MATERIAL SPECIFICS GLASS:

WEIGHT:          158 LB./CU.FT. (FLOAT GLASS)

COMPRESSIVE STRENGTH:    5,000 - 7,000 PSI (…!…)

TENSILE STRENGTH:         NEGLIGIBLE
 

FIRE RESISTANCE:          NON-COMBUSTIBLE

WATER RESISTANCE: GOOD

THERMAL EXPANSION COEF.: ~13 X 10-6 ˚F-1

THERMAL CONDUCTIVITY:    ~0.4 BTU/hr.ftt.˚F 

SPECIFIC HEAT CAPACITY:    0.2 BTU/LB.˚F

AESTHETICS:       TRANSPARENT, REFLECTIVE, POLISHED,
          INDUSTRIAL, (…SUBJECTIVE…)

RELATIVE ECONOMICS:     …FAIRLY EXPENSIVE…



→ MATERIAL SPECIFICS INSULATION:
 HERE: RIGID, I.e.: POLYSTYRENE

WEIGHT:               1 - 2 LB./CU.FT. 

COMPRESSIVE STRENGTH:    13 - 30 PSI 

TENSILE STRENGTH:         30 - 60 PSI
 

FIRE RESISTANCE:          COMBUSTIBLE

WATER RESISTANCE: FAIR… (material dependent)

THERMAL EXPANSION COEF.: ~50 X 10-6 ˚F-1

THERMAL CONDUCTIVITY:    ~0.02 BTU/hr.ftt.˚F 

SPECIFIC HEAT CAPACITY:    0.08 BTU/LB.˚F

AESTHETICS:       ALMOST ALWAYS  INVISIBLE,
          INDUSTRIAL, (…SUBJECTIVE…)

RELATIVE ECONOMICS:     …INEXPENSIVE…



→  MATERIAL SPECIFICS SERVE PHYSICAL PURPOSES:

➔ STRENGTH; ‘BASE SUPPLY’; ‘HEIGHT SUPPLY’

➔ SPANNING;‘SPACE WIDTH SUPPLY;‘OPENING SUPPLY’ 

➔ STORING HEAT/COLD (CREATING ‘MICRO-CLIMATES’) 

➔ INSULATING (…CREATING ‘MICRO-CLIMATES’, AGAIN…) 

➔ PENETRATION/FACILITATION OF DAYLIGHT

➔ PROTECTION AGAINST WATER

➔ RUN PIPES, CONDUITS,…ETC.

➔ EASY CLEANABLE, MAINTAINABLE SURFACES

➔ LIFE CYCLES (WITHSTANDING NATURAL FORCES)

➔ ADJUSTABILITY, FLEXIBILITY (CHANGES)

➔ CREATING A SENSE OF SPACE + AMBIENCE



→ MATERIAL SENSIBILITY CONCEPTUAL / PHEMOMENOLOGICAL



→ SPECIFIC FUNCTIONAL PURPOSES:

➔ SHELTER (BUS STOPS, …)

➔ LIVING / RESIDENTIAL

➔ BUSINESS / COMMERCIAL

➔ MANUFACTURING (FACTORIES, …)

➔ CULTURE (MUSEUMS, THEATERS, …)

➔ RELIGION (CHURCHES, SYNAGOGUES,…)

➔ RECREATION (SPORTS, PARKS, …)

➔ EDUCATION (SCHOOLS, COLLEGES, …)

➔ HOSPITALS, ETC.

➔ “OCCUPANCY GROUP”

RELATED TO: CONSTRUCTION TYPES (IA/B, IIA/B, IIIA/B, IV, VA/B) 

LEGAL



→ REGULATORY REQUIREMENTS:

➔ BUILDING CODES (…)
➔ ZONING ORDINANCES  TYPES OF ACTIVITIES
     COVERAGE
     FLOOR-AREA-RATIO (FAR)
     HEIGHT 
     SET BACKS
     FIRE ZONES
     PARKING SPACES

➔ LANDMARK STATUS (HISTORIC DISTRICT,…)
➔ AMERICANS W/ DISABILITIES ACT (ADA)
➔ OCCUPATIONAL SAFETY + HEALTH ACT  (OSHA)
➔ INSURANCES → FIRE RESISTANCE

➔ INFO RESOURCES: UNDERWRITERS LABORATORIES / FACTORY MUTUAL 

   AMERICAN SOCIETY FOR TESTING + MATERIALS (ASTM)

   AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
   CONSTRUCTION SPEC’S INSTITUTE (CSI) → MasterFormat 

  TRADE ASSOCIATIONS (I.e.: Wood Product Association)

LEGAL: HEALTH + SAFETY



→ BUILDING CODES LEGAL



→ FIRE RESISTANCE RATINGS: LEGAL



→ SEMIOTICS: REVELATION AESTHETICS

ARCHITECTURAL INTENTION
+ TECHNOLOGY RESOLUTION
SUPPORT EACH OTHER!



→ SEMIOTIC: ‘REPRESSION’ (ABSTRACTION)

ARCHITECTURAL INTENTION
+ TECHNOLOGY RESOLUTION
SUPPORT EACH OTHER!

AESTHETICS



→ “WHAT’S WRONG HERE ?” “CUTTING CORNERS”

ARCHITECTURAL INTENTION
+ TECHNOLOGY RESOLUTION 

DO NOT 
SUPPORT EACH OTHER!



AN ARCHITECT MUST BE A MASTER OF INTEGRATION:

           – CONCEPTUAL
           – TECHNICAL

           – STRUCTURAL
           – FUNCTIONAL

           – AESTHETIC
           – PRACTICAL

           – SUSTAINABLE
           – LEGAL

           – ECONOMIC
– SOCIAL

– CULTURAL
…



SUSTAINABILITY 

   “Meeting the needs of the present generation without com-    

    promising the ability of future generations to meet their needs.”

SUSTAINABILITY

APPROPRIATENESS



   “Meeting the needs of the present generation without com-    

    promising the ability of future generations to meet their needs.”

HOW PRUDENT DO WE USE OUR FINITE MATERIALS ?

➔ RESOURCES, EMISSIONS, POLLUTION

➔ ORIGIN + MANUFACTURE OF BUILDING MATERIALS

➔ EMBODIED ENERGY

➔ TRANSPORTATION

➔ CONSTRUCTION OF THE BUILDING

➔ USE / MAINTENANCE OF THE BUILDING

➔ LIFE CYCLE ESTIMATE

➔ RECYCLING, REUSE OPTIONS

➔ DEMOLITION OF THE BUILDING



→ SUSTAINABILITY:  (“MAKING CHOICES”) … ENERGY

→ 38 % OF PRIMARY ENERGY IS 

CONSUMED BY BUILDINGS.

→ 48 % WOULD BE ACCOUNTED IF

ENERGY USED IN PRODUCTION + 

TRANSPORTATION OF BUILDING 

MATERIALS IS INCLUDED !

→ OVER THE NEXT 20 YEARS: U.S.A. 
WILL ADD CA.22 MIO. BUILDINGS, 

WHICH WILL CONSUME ENERGY: 
HEATING AND COOLING REQUIRE-

MENTS ARE HIGHLY DEPENDENT
 ON QUALITY OF BUILDING 
SKINS.



→ SUSTAINABILITY:  RECYCLING / GARBAGE

→ BY THE YEAR 2035, 
2/3 OF THE BUILT EN-
VIRONMENT IN THE 
U.S. WILL BE EITHER 
NEW OR RENOVATED.

→ RECYCLING POTENTIAL: 
-MATERIAL SEPARABILITY
-MATERIAL HOMOGENITY   

-COMPOSITE SEPARABILITY   

-LOW MATERIAL DIVERSITY  
-MATERIAL IDENTIFICATION 

-RECOVERY/REUSE/MODUL.

→ PUBLIC SECTOR MUST 
OFFER MASSIVE SUP-
PORT FOR RECYCLING, 
EVEN IN BORDERLINE 
CASES, TO AVOID ENVI-
RONMENTAL BURDENS 
IN THE FUTURE.



→ SUSTAINABILITY:  (LEED, USGBC)   



→ SUSTAINABILITY: LONGEVITY

3rd International Architecture Symposium, Pontresina, Switzerland 2000 

Hans Kollhoff, Germany:

“ The real question is, which 

structures will still be around 

75 years from now. Just look 

at the works of Jean Nouvel; 

in five years time they’ll be 

ready for pulling down!”

Jean Nouvel, France:

“ Whoever builds with bricks

and inserts little windows 

must be very limited upstairs!”



→  ESSENCE :

CREATING AN

‘ARCHITECTURAL EXPERIENCE’   DEPENDS ON

COMPLEX KNOW-HOW:
 

TECHNICAL REALIZATION COMPETENCIES, STRUCT-

URAL COMPOSITION AND INTEGRATION SKILLS
 

ARE ESSENTIAL TO CREATE IT !


	Slide 1
	Slide 2
	Slide 3: EMAIL INFO FOR ACCESS TO DROPBOX:  TODAY!!! YOUR SEMINAR PROFESSOR HAS TO GET YOUR EMAIL ADDRESS OF THE FOLLOWING TYPE:  Joe.Doe57@login.cuny.edu  (… NOT: citymail.cuny.edu)
	Slide 4:  GRADING  : 
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33: www.luxeredawards.com/vote/
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77



