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CONSTRUCTION INSURANCE

PREAMBLE TO COURSE

CONSTRUCTION INSURANCE IS ONE OF THE MOST COMPLEX INSURANCE SUBJECTS, IT EMBRACES INSURANCE PRINCIPLES OF:

ACCIDENT (CASUALTY)
ENGINEERING

FIRE AND SPECIAL PERILS

MARINE – INLAND AND COASTAL WATERS

LIABILITIES

AND THEN THE ENGINEERING DISCIPLINES OF:

CIVIL/GEOLOGICAL/HYDROLOGY

MINING

STRUCTURAL

ELECTRICAL

ELECTRONIC

MECHANICAL
AND ANYTHING OR EVERYTHING IN BETWEEN

TO COMPLICATE MATTERS THIRD PARTY LIABILITY IS BROUGHT INTO THE EQUATION

WE WILL START OFF LOW KEY AND BUILD UP TO THE MAJOR AND COMPLEX ASPECTS OF CONSTRUCTION OVER THE NEXT FIVE SESSIONS

TOGETHER WE SHOULD BE ABLE TO DEVELOP A CLEAR UNDERSTANDING OF THIS SUBJECT.
LECTURE NOTES

INTRODUCTION – 1 - SLIDE 5
DEVELOPMENTS DURING THE 20TH CENTURY

DURING THIS PERIOD THE WORLD SAW MORE TECHNOLOGICAL ADVANCES AND KNOWLEDGE ACCUMULATION THAN IN ALL THE PRECEDING CENTURIES;

CONSIDER THE MOTOR VEHICLE – THE MODEL T FORD COMPARED TO OUR MODERN DAY MOTOR CARS;

THE WRIGHT BROTHERS MANAGED A FLIGHT OF 100 M AT ABOUT 25 M HIGH, COMPARED TO SPACE FLIGHT NOWADAYS AND A SPACE STATION, WE THOUGHT THE BOEING 747 TO BE THE ULTIMATE AIRCRAFT NOW WE HAVE THE AIRBUS A380 AND THE RUSSIAN CARGO PLANE WHERE TO NEXT;
LIKEWISE ENGINEERING KNOWLEDGE HAS DEVELOPED TO AMAZING HEIGHTS, IS THIS THE END OR IS THERE MUCH MORE TO COME?

DEVELOPMENTS IN SOUTH AFRICA AFTER WWII.

PRIOR TO THE 2ND WORLD WAR THE DEVELOPMENT IN SOUTH AFRICA WAS CONFINED MAINLY TO MINING AND ANY INDUSTRIAL WORKS WERE GEARED MAINLY TO THE MINES.  AFTER THE WAR AND THEN STARTING MAINLY IN THE 1950’S ALL MANNER OF INDUSTRIES SPRUNG UP, UNFORTUNATELY, THESE INDUSTRIES WERE NOT PARTICULARLY ORIENTATED TOWARDS THE BENEFICATION OF OUR MINERAL WEALTH, A SITUATION THAT PREVAILS UNTIL TODAY, ALTHOUGH, THERE ARE SIGNS OF THIS CHANGING.
DEVELOPMENT OF POLICY WORDINGS AND DERESTRICTION OF RISKS ELIGIBLE UNDER CONSTRUCTION INSURANCE

CONSTRUCTION INSURANCE DURING THIS TIME AND UP UNTIL THE MID 1950’S WAS GEARED MAINLY TO ELECTRICAL AND MECHANICAL WORKS.  GRADUALLY DURING THE NEXT 5 YEARS THE INSURANCE OF CIVIL AND STRUCTURAL WORKS COMMENCED.  SHAFT SINKING COVER WAS ONLY DEVELOPED IN ABOUT 1963.  THE FIRST MAJOR CIVIL WORKS RISK TO BE INSURED IN SOUTH AFRICA WAS THE HENDRIK VERWOERD DAM AND TUNNELS (NOW KNOWN AS THE GARIEP DAM)  OVER THE NEXT 10 YEARS CIVIL AND STRUCTURAL INSURANCE GREW IN LEAPS AND BOUNDS.

UP UNTIL THE EARLY 1960’S POLICY WORDINGS WERE MAINLY DICTATED BY THE LONDON MARKET, SUPPORTED BY THE SWISS AND GERMAN MARKETS.  LATER IN THE 1960’S THREE SEPARATE WORDINGS WERE DEVELOPED IN CONJUNCTION WITH THE REINSURANCE MARKETS COVERING ELECTRICAL AND MECHANICAL WORKS, CIVIL WORKS AND STRUCTURAL WORKS.  THESE POLICIES ALL INCLUDED A THIRD PARTY LIABILITY SECTION, BUT THIS WORDING WAS DICTATED BY THE CASUALTY OR ACCIDENT DEPARTMENT.

FROM THE 1970’S ONWARDS THE SOUTH AFRICAN MARKET DEVELOPED THEIR OWN WORDINGS FOR CONSTRUCTION RISKS INCLUDING A LIABILITY SECTION. THESE WORDING WERE OFTEN DICTATED BY THE REINSURERS WHO WITHELD CAPACITY FOR WORDINGS THAT DID NOT COMPLY WITH THEIR OWN.  THIS WAS NOT A BAD THING AS THE MARKET HAD A NUMBER OF MAVERICKS WHO WOULD WRITE TO ANY WORDING AT ANY PRICE IN ORDER TO GAIN MARKET SHARE, IN MANY CASES THEIR NET RETENTION AMOUNTED TO R1/2 HUNDRED THOUSANDS WHERE THE REINSURERS CARRIED SOME MILLIONS FOR THEIR NET ACCOUNT. DURING THIS PERIOD RISKS ELIGIBLE FOR CONSTRUCTION INSURANCE WERE EXTENDED TO INCLUDE ALL MANNER OF E&M RISKS, CIVIL AND STRUCTURAL RISKS AS WELL AS MINING.
THE NEED FOR INSURANCE – SLIDE 6
CONSTRUCTION INSURANCE WAS LARGELY A PRODUCT OF THE YEARS FOLLOWING W.W.II.  THE RAPID GROWTH WAS INITIALLY INFLUENCED BY LARGE RECONSTRUCTION SCHEMES ACROSS EUROPE.  SINCE THAT TIME, THERE HAS BEEN A PROLIFERATION OF COMPLEX CONTRACTS IN BOTH DEVELOPED AND DEVELOPING COUNTRIES WORLDWIDE.
DURING THIS PERIOD TECHNOLOGICAL ADVANCES WERE TAKING PLACE AND MANY NEW SYSTEMS AND TECHNOLOGIES WERE EMERGING, THERE WAS LITTLE KNOWLEDGE OF WHAT THE  CONSEQUENCES COULD BE OF THESE NEW TECHNIQUES, CONSEQUENTLY, INSURERS WERE IN THE PREDICAMENT OF FINDING THEIR RISKS EXPOSED TO UNTRIED FEATURES OR PROTOTYPES.

LEGISTRATION AND COMMON LAW

SOME EXAMPLES OF SA LEGISTRATION RELATING TO CONSTRUCTION ARE:
· OCCUPATIONAL HEALTH AND SAFETY ACT(OHSA)

· HOUSING CONSUMERS PROTECTIVE MEASURES ACT 1998

· THE NATIONAL BUILDING REGULATIONS AND BUILDING STANDARDS ACT 1997

· COUNCIL FOR BUILT ENVIRONMENT ACT 2000

· CONSTRUCTION INDUSTRY DEVELOPMENT BOARD ACT 2000

· MINE HEALTH AND SAFETY ACT 1996

LEGISLATION RELATING TO PROFESSIONALS IN THE CONSTRUCTION ENVIRONMENT INCLUDES:

· THE ARCHITECHTURAL PROFESSION ACT 2000

· THE PROJECT AND CONSTRUCTION MANAGEMENT ACT 2000

· THE LANDSCAPE ARCHITECHTURAL PROFESSION ACT 2000

· THE QUANTITY SURVEYING PROFESSION ACT 2000

· THE TOWN AND REGIONAL PLANNERS ACT 1984
· THE PROFESSIONAL AND TECHNICAL SURVEYORS ACT 1984

· THE ENGINEERING PROFESSION ACT 2000

CONDUCT OR OMISSIONS IN CONDUCT THAT ARE IN BREACH OF A STATUTORY DUTY ARE PRIMA FACIE ACTIONABLE IN SOUTH AFRICAN LAW IN RESPECT OF DELICT(CIVIL) ACTION, PROVIDED THAT THE REMAINING REQUISITE ELEMENTS OF DELICT ARE MET, SUCH AS FAULT, CAUSATION AND DAMAGE.  MORE THE BREACH OF STATUTORY DUTY IS A PRIMA FACIE INDICATION THAT THE ELEMENT OF WRONGFULNESS HAS BEEN SATISFIED, UNLESS A GROUND OF JUSTIFICATION EXISTS.
LIABILITIES FOR ACTS OF CONTRACTORS
LIABILITY OTHERWISE ARISES AT COMMON LAW, AND THE USUAL LEGAL RULES AND PRINCIPLES APPLY. THERE IS NO DIFFERENCE IN THE WAY THESE PRINCILES OPERATE IN THE CONSTRUCTION INDUSTRY.

INDEED, THE SUBJECT OF VICARIOUS LIABILITY FOR THE ACTS OF EPLOYEES AND CONTRACTORS IS PERTINENT TO THE CONSTRUCTION INDUSTRY.

AN EMPLOYEE IS EMPLOYED UNDER A CONTRACT OF SERVICE, WHILE AN INDEPENDENT CONTRACTOR IS EMPLOYED UNDER A CONTRACT FOR SERVICE.  THE EMPLOYER INSTRUCTS AND CONTROLS THE EMPLOYEE IN CARRYING OUT WORK AND IS ACCORDINGLY VICARIOUSLY LIABLE FOR THE ACTIVITIES OF HIS EMPLOYEES, THAT IS, THE EMPLOYEE’S NEGLIGENCE IS ASCRIBED TO THE EMPLOYER.
ON THE OTHER HAND, THE INDEPENDENT CONTRACTOR HAS DISCRETION OVER HOW THE WORK IS CARRIED OUT, AND THE EMPLOYER DOES NOT, THEREFORE, CONTROL THIS FUNCTION.  FOR THIS REASON, THE EMPLOYER IS NOT LIABLE FOR THE ACTIVITIES OF HIS INDEPENDENT CONTRACTORS.  THIS WAS CONFIRMED BY THE APPELATE DIVISION OF THE S. A. SUPREME COURT IN THE CASE LANGLEY FOX BUILDING PARTNERSHIP (Pty) Ltd vs. DE VALENCE ((1991 (1) SA 1 (A))
IN THE LANGLEY FOX CASE, THE COURT CONFIRMED THAT AN EMPLOYER CAN NEVER BE HELD VICARIOUSLY LIABLE FOR THE ACTIONS OF A CONTRACTOR.  RATHER, AN EMPLOYER WILL BE LIABLE WHERE, ACCORDING TO THE LEGAL CONVICTIONS OF THE COMMUNITY, HE PERSONALLY HAD A DUTY OF CARE TO PREVENT HIS CONTRACTORS FROM CAUSING HARM TO OTHERS, AND FAILED TO DO SO.  IN SHORT, HE CAN ONLY BE HELD LIABLE FOR HIS OWN NEGLIGENCE.  WHETHER A LEGAL DUTY OF CARE EXISTED IS DETERMINED, ACCORDING TO NORMAL DELICTUAL PRINCIPLES, BY THE APPLICATION OF “THE REASONABLE MAN” TEST, SPECIFICALLY:

WHETHER THE REASONABLE MAN

1. IN THE POSITION OF THE EMPLOYER WOULD HAVE FORESEEN THE RISK OF DANGER IN CONSEQUENCE OF THE WORK THE CONTRACTOR WAS EMPLOYED TO PERFORM;

2. WOULD HAVE TAKEN STEPS TO GUARD AGAINST THE DANGER;
3. WHETHER SUCH STEPS WERE DULY TAKEN IN THE CASE IN QUESTION.

THE FOLLOWING FACTORS ARE TO BE TAKEN INTO CONSIDERATION, AMONG OTHERS, IN ANSWERING THE FIRST TWO QUESTIONS:

· THE NATURE OF THE DANGER;

· THE CONTEXT IN WHICH THE DANGER MAY ARISE;

· THE DEGREE OF EXPERTISE AVAILABLE TO THE EMPLOYER AND THE INDEPENDENT CONTRACTOR RESPECTIVELY;

· THE MEANS AVAILABLE TO THE EMPLOYER TO AVERT THE DANGER.
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MATERIAL DAMAGE:

ELECTRICAL & MECHANICAL FAILURE
STRUCTURAL FAILURE

CIVIL INCOMPETENCE

ACCIDENTAL/EXTRANEOUS DAMAGE

COLLAPSE,COLLISION AND IMPACT

FIRE DAMAGE

ELEMENTAL PERILS DAMAGE

THEFT

MALICIOUS DAMAGE

CONSEQUENCES OF FAULTY DESIGN, PLAN OR SPECIFICATION

CONSEQUENCES OF FAULTY MATERIALS OR WORKMANSHIP

THIRD PARTY LIABILITY

BODILY INJURY OR DEATH

DAMAGE TO THIRD PARTY PROPERTY

CONSEQUENTIAL LOSS TO THIRD PARTIES

WE WILL NOW CONSIDER SOME OF THE MATERIAL DAMAGE CAUSES OF DAMAGE:

FIRE

FIRE MUST BE CONSIDERED A PARTICULAR HAZARD ON CONSTRUCTION SITES, THIS CAN BE ATTRIBUTED TO THE FACT THAT MANY CONTRACTORS SEEM TO BE OBLIVIOUS TO ELEMENTARY FIRE PREVENTION PRECAUTIONS AND FURTHER BECAUSE OF THE INADEQUACIES OF FIRE FIGHTING EQUIPMENT ON THE CONSTRUCTION SITE.  IN AS MUCH AS THE CONSTRUCTION POLICY INDEMNIFIES FOR FIRE DAMAGE, IT ALSO INDEMNIFIES FOR DAMAGE CAUSED BY THE EXTINGUISHING OF A FIRE.  TO ILLUSTRATE THE EXTENT OF THE FIRE COVER UNDER A CONSTRUCTION POLICY, WE DETAIL SOME OF MORE FREQUENT CAUSES OF FIRE ON CONSTRUCTION SITES THAT WOULD BE INDEMNIFIED:

SPONTANEOUS COMBUSTION – PACKING MATERIALS ARE OFTEN STORED IN A MANNER WHICH PROMOTES SELF IGNITION. MANY CONTRACTORS IGNORE THE FACT THAT DISCARDED PACKING MATERIALS LEFT IN SMALL POCKETS ALL OVE THE CONTRACT SITE ARE A DANGEROUS HAZARD DUE TO THE POSSIBILITY OF SPONTANEOUS COMBUSTION.

WELDING PROCEDURES – WELDING SPLATTER FROM ARC WELDING IS PROBABLY ONE OF THE MOST FREQUENT CAUSES OF FIRE ON A CONTRACT SITE.  FEW CONTRACTORS TAKE PRECAUTION AGAINST WELDING SPLATTER FALLING ONTO COMBUSTIBLE MATERIALS.  THE HAZARD BECOMES FAR INCREASED WHERE INADEQUATE PROCEDURES ARE ADOPTED FOR THE DISPOSAL OF PACKING MATERIALS.  CONSIDERING GAS WELDING, FIRE CAN BE CAUSED BY CUT OR PERISHED OXYGEN/ATETYLENE PIPES OR CARELESSLY SHUT-OFF GAS VALVES ON OXY/ACETYLENE OR BUTANE GAS BOTTLES

OILS, PAINTS AND COMBUSTIBLE FUELS – ALTHOUGH MOST CONTRACTORS NOW REALISE THE NEED TO STORE THESE MATERIALS IN A SPECIFIC STORAGE AREA, THIS IS USUALLY A CORDENED-OFF SECTION OF THE MAIN STORAGE AREA.  THE LEAKAGE OR INADEQUATE SEALING OF CONTAINERS OF SUCH LIQUIDS COUPLED WITH CARELESSLY DISCARDED CIGARETTE ENDS, ETC., CAN RESULT IN MAJOR FIRES OCCURRING IN STORED EQUIPMENT.  IT IS SELDOM THAT A TOTALLY SEPARATE AND REMOTE STORAGE AREA FOR OILS, PAINTS AND FUELSIS ESTABLISHED.

SECURITY GUARDS – THESE PERSSONEL ARE NOTORIOUS FOR THE MAKING OF FIRES AT NIGHT TO KEEP WARM, UNFORTUNATELY, ONE OF THEIR FAVOURITE SPOTS IS IN BETWEEN PACKING CASES WHERE THEY ARE SECLUDED FROM THE WIND AND MORE PARTICULARLY, OUT OF SIGHT (AS IS THEIR FIRE).

ELECTRIC HEATERS IN SITE HUTS – FAR TOO OFTEN ELECTRIC/ GAS HEATERS ARE CARELESSLY UTILISED IN SITE OFFICES OR INCORRECTLY SHUT OFF/TURNED OFF AT NIGHT WHEN LEAVING THE PREMISES.  SOME FAIRLY LARGE CLAIMS HAVE EMANATED FROM THIS CAUSE, USUALLY THE MAJOR CLAIM IS IN RESPECT OF THE CONTENTS OF THE SITE HUT, BUT THERE HAVE BEEN OCCASIONS WHEN THE SITE HUT FIRE HAS SPREAD INTO THE CONTRACT WORKS.

A PARTICULAR HAZARD ON CONTRACT SITES IS THE NON-CONTINUOUS NATURE OF THE ELECTRICITY SUPPLY.  THERE HAVE BEEN INSTANCES WHERE DURING THE WINTER SEASON OFFICE STAFF UTILISE ELECTRIC HEATERS AND FOLLOWING A POWER SUPPLY FAILURE, THEY DO NOT TAKE THE PRECAUTION OF SWITCHING OFF THE HEATER WHEN LEAVING FOR THE DAY.  WHEN THE POWER SUPPLY IS RESTORED OFTEN DURING THE NIGHT, AFTER A WHILE THE HEATER SETA ALIGHT WOODEN FURNITURE OR PAPER, WHICH FIRE THEN SPREADS THROUGHOUT THE SITE HUT COMPLEX.

EXPLOSION OF OIL IMMERSED APPARATUS – THERE HAVE BEEN OCCASIONS WHEN OIL CIRCUIT BREAKERS AND/OR TRANSFORMERS HAVE BEEN INADEQUATELY FILLED WITH OIL AND DURING TESTING A FLASHOVER OCCURS WITHIN THE UNIT WITH THE RESULT OF AN EXPLOSION WITH THE CONSEQUENT DISCHARGE OF THE BURNING OIL OVER A WIDE AREA WITH THE CONSEQUENCE OF A SEVERE FIRE.

ACID DAMAGE TO CONCRETE – SEVERE DAMAGE TO CONCRETE CAN OCCUR BY THE ACTION OF SULPHURIC ACID WHICH IS SPREAD BY WATER USED TO EXTINGUISH A FIRE IN PVC CABLES.  OFTEN THE ONLY REMEDIAL MEASURE IS TO REMOVE THE AFFECTED SECTION OF CONCRETE AND REPLACE SAME.

DISCARDED MATERIALS – THIS WASTE MATTER IS A PARTICULAR HAZARD ON CONTRACT SITES, ESPECIALLY BUILDINGS.  FOR SOME UNKNOWN REAQSON, CONTRACTORS ARE IN THE HABIT OF STORING DISCARDED WOOD, PLASTIC AND THE LIKE AWAITING FINAL REMOVAL WHEN CLEANING OPERATIONS COMMENCE.  THIS IS A PARTICULAR DANGEROUS HABIT IN BUILDING CONSTRUCTION, BECAUSE THE BUILDING ACTS AS A CHIMNEY ENABLING THE FIRE TO QUICKLY SPREAD THROUGHOUT THE BUILDING.

EXPLOSION
EXPLOSION IS A HAZARD NOT TO BE IGNORED OR TAKEN LIGHTLY ON CONTRACT SITES.  EXPLOSION CAN HAVE ITS ORIGIN IN CHEMICAL OR PHYSICAL HAZARDS.  EXPLOSION IS NOT CONFINED TO CONTRACT WORKS PROPERTY, IT CAN OCCUR IN CONTRACTOR’S PLANT;  FUEL, OILS, PAINTS, RAW MATERIALS FOR FUTURE FEEDSTOCK, OXY-ACETYLENE WELDING AQPPARATUS, TRANSFORMERS, SWITCHGEAR OR OTHER OIL FILLED OR GAS FILLED APPARATUS CAN ALSO BE THE ORIGIN OF EXPLOSION.

CHEMICAL EXPLOSION – THIS HAS THREE MAIN SOURCES OF ORIGIN IN CONSTRUCTION WORKS:

· THE CARELESS OR INCORRECT STORAGE OF FUELS, OILS, PAINTS AND THE LIKE;

· THE INCORRECT STORAGE OF RAW MATERIALS AWAITING INTRODUCTION INTO PROCESS PLANT;

· OPERATING DEFICIENCIES ONCE CHEMICALS HAVE BEEN INTRODUCED FOR PRODUCTION PURPOSES.

PHYSICAL EXPLOSION – THIS TYPE OF EXPLOSION GENERALLY RESULTS FROM DEFICIENCIES IN MATERIALS, DESIGN, SPECIFICATION OR WORKMANSHIP.  EXAMPLES OF THE NATURE OF PHYSICAL EXPLOSION ARE:

· INCORRECT SPECIFICATION OF MATERIALS TO BE USED IN BOILER TUBES, TUBE PLATE AND BOILER SHELLS;

· INADEQUATE DESIGN PARAMETERS UTILISED IN THE DESIGNING OF VESSELS, PIPEWORK AND SIMILAR ITEMS THAT ARE TO BE SUBJECTED TO INTERNAL STEAM FLUID OR GAS PRESSURE;

· THE INADEQUATE FILLING OF ELECTRICAL APPARATUS WITH OIL THUS LEAVING A SPACE FOR THE ACCUMULATION OF GAS WHICH EXPLODES WHEN AN ARC IS DRAWN DURING ISOLATION PROCEDURES

IT MUST ALSO BE UNDERSTOOD THAT IN THE CASE OF CHEMICAL PLANTS WELDING DEFICIENCIES OR OTHER PLANT WEAKNESSES CAN MANIFEST THEMSELVES DURING RUNNING/TESTING AND AS A RESULT OF PLANT FAILURE A VAPOUR CLOUD COULD BE FORMED THAT CAN IGNITE/EXPLODE WITH DISASTROUS CONSEQUENCES.

CONDITIONS NORMAL TO THE ENVIRONMENT

THE INSURER SHALL NOT INDEMNIFY THE INSURED IN RESPECT OF CONDITIONS NORMAL TO THE ENVIRONMENT NORMAL WEAR AND TEAR GRADUAL DETERIORATION DUE TO ATMOSPHERIC CONDITIONS OR OTHERWISE NORMAL MAKING GOOD RUST EROSION CORROSION OR OXIDISATION SCRATCHING OF PAINTED OR POLISHED SURFACES (UNLESS AS A DIRECT RESULT OF  CAUSES OTHERWISE INSURED BY THE POLICY)

THE ENVIRONMENT IS THE AREA SURROUNDING THE CONTRACT WORKS IT EMBRACES THE REGION AND/OR CONDITIONS AND/OR CIRCUMSTANCES EXISTING IN THE PARTICULAR AREA.

CLEARLY THEN, IF WE HAVE A CONDITION IN THE AREA THAT CAUSES SOME FORM OF DETERIORATION OR POTENTIAL FOR DAMAGE SUCH AS HUMIDITY OR CONSTANT RAINFALL OR EXCESSIVE LIGHTNING OR SUBSIDENCE OR ROCK SLIDE OR MUD SLIDES OR CLAY WHICH CAUSES HEAVE WHEN WET OR SHRINKS WHEN DRYING OUT OR WIND THAT CAN ERODE PREPARED SURFACES.  SHOULD THESE CONDITIONS BE ELIGIBLE SUBJECTS FOR INSURANCE

LET US NOW CONSIDER THE ERECTION OF PROPERTY IN A VALLEY SURROUNDED BY MOUNTAINS, EVERYTIME IT RAINS THE VALLEY FLOODS.  THIS FLOODING IS A CONDITION OF THE ENVIRONMENT OR NORMAL TO THE ENVIRONMENT.

NOW LET US LOOK AT AN EMBANKMENT THAT HAD BEEN CREATED AS PART OF THE OPERATIONS.  AS REQUIRED IT HAS BEEN SEEDED, BUT THE GRASS HAS NOT YET BEGUN TO GROW.  A LIGHT STORM HAPPENS RESULTING IN SCOURING OF THE EMBANKMENT, IT DOESN’T LOOK NICE AND THE SCOURING HAS TO BE FILLED AND SOME RE-SEEDING DONE.  THIS WORK IS A CONSEQUENCE OF THOSE CONDITIONS NORMAL TO THE ENVIRONMENT AND AMOUNTS TO NORMAL MAKING GOOD. IT WOULD HAVE BEEN DIFFERENT HAD THE SCOURING BEEN CAUSED BY A MASSIVE STORM, UNUSUAL FOR THE AREA.

IN AN AREA OF HIGH HUMIDITY RUST, CORROSION AND EVEN OXIDISATION CAN OCCUR AND PROPERTY HAS TO BE PROPERLY PROTECTED TO AVOID THESE CONDITIONS.  NOW LET US CONSIDER WIND, ESPECIALLY THOSE AREAS CLOSE TO THE COAST.  THERE ARE AREAS WHERE WIND BLOWS CONSTANTLY AND THE SOIL IS LOOSE ABLE TO BLOW AROUND AT WILL.  WHAT THEN IF WE EXCAVATE A TRENCH FOR ELECTRICAL CABLES, SEWAGE PIPES OR WATER PIPES AND LEAVE THE EXCAVATED MATERIAL NEXT TO THE TRENCH.  OVER NIGHT THE WIND WILL BLOW THE EXCAVATED MATERIAL BACK INTO THE TRENCH. THE RE-EXCAVATION WILL BE EXCLUDED BY VIRTUE OF THIS EXCEPTION – CONDITIONS NORMAL TO THE ENVIRONMENT.

ENVIRONMENTAL CONDITIONS

THE HAZARDS OF THE ENVIRONMENT ARE A MOST IMPORTANT CONSIDERATION IN CONSTRUCTION INSURANCE.  THE RELEVANCE OF THE ENVIRONMENT IS OF EQUAL IMPORTANCE TO CIVIL, STRUCTURAL, ELECTRICAL, AND MECHANICAL OR MINING RISKS.  THE APPRAISAL OF ENVIRONMENTAL CONDITIONS MUST NOT BE TREATED LIGHTLY AND EACH MUST BE CONSIDERED ON ITS MERITS DEPENDING UPON THE NATURE OF THE CONSTRUCTION PROJECT.  WHERE INADEQUATE INFORMATION HAS BEEN PROVIDED, A REQUEST MUST BE MADE FOR FURTHER INFORMATION.

IT MUST BE UNDERSTOOD THAT MANY OF THE HAZARDS AFFECTING A CONSTRUCTION PROJECT ARE FORESEEABLE, INEVITABLE OR TO BE EXPECTED.  CONSEQUENTLY, THESE WOULD NOT CONSTITUTE FORTUITOUS EVENTS AS PROVIDED FOR BY THE POLICY.  THE FORESEEABLE, INEVITABLE OR EXPECTED SHOULD BE PROVIDED FOR BY THE CONTRACTOR IN HIS PRICING STRUCTURE OR, ALTERNATIVELY, SHOULD BE COSTS EXCLUDED FROM HIS CONTRACTUAL OBLIGATIONS TO BE MET BY THE EMPLOYER/PRINCIPAL AS A COST OF THE PROJECT DEVELOPMENT.  AS AN EXAMPLE OF THIS LET US CONSIDER A MINE SHAFT BEING SUNK AND PART OF THE SINKING PROCEDURE THE EXCAVATION PASSES THROUGH AN AREA OF POOR GROUND, SUSCEPTIBLE TO COLLAPSE.  THE CONTRACTOR CANNOT FORESEE WHAT COSTS HE WILL INCUR IN EXCAVATING THIS AREA NOR WILL HE BE ABLE TO ANTICIPATE THE COST OF SUPPORTING THIS AREA, NOR THE EXTENT OF THE SHAFT LINING.  ACCORDINGLY, THE CONTRACTOR WILL EXCLUDE ANY COSTS INCURRED INVOLVED IN SINKING THROUGH AND SUPPORTING THIS AREA.  THESE COSTS ARE TO BE BORNE BY THE PRINCIPAL, WHO SHOULD NOT BE ABLE TO SEEK INDEMNITY UNDER THE WORKS POLICY; THESE ARE COSTS ASSOCIATED WITH THE DEVELOPMENT OF THE SHAFT.  HENCE, THE POLICY WOULD HAVE AN EXCEPTION STATING “COSTS FOR WHICH THE PRINCIPAL DOES NOT HOLD THE CONTRACTOR RESPONSIBLE”.

INDEMNITY SHOULD ONLY EXTEND TO THE UNEXPECTED, UNFORESEEABLE, FORTUITOUS OR ACCIDENTAL EVENTS THAT MAY OCCUR.  IN VIEW OF THE EXTENT OF COVER AFFORDED BY A CONSTRUCTION POLICY, IT MAY WELL BE NECESSARY TO IMPOSE SPECIAL TERMS TO ELIMINATE THOSE PERILS OR EVENTS CONSIDERED TO BE UNINSURABLE OR UNACCEPTABLE.

LET US NOW EXAMINE SOME OF THE MORE IMPORTANT ENVIRONMENTAL CONDITIONS THAT COULD AFFECT CONSTRUCTION BUSINESS, THESE APPLY TO BOTH MAJOR AND MINOR WORKS.

ELEMENTAL PERILS – THESE CONDITIONS BASICALLY REVOLVE AROUND THE FOUR ELEMENTS OF NATURE – EARTH, WATER, AIR AND FIRE.  IT SHOULD BE APPRECIATED THAT CONDITIONS NORMAL TO THE ENVIRONMENT ARE NOT ELIGIBLE SUBJECTS FOR INSURANCE AND SHOULD BE CARRIED EITHER BY THE EMPLOYER/PRINCIPAL OR THE CONTRACTOR (WHO WOULD HAVE COSTED THESE INTO HIS CONTRACT PRICE, IF HE HAS TO BEARE THE COST).

EARTH – THE RISKS HERE BASICALLY REVOLVE AROUND THE GEOLOGY OF THE TERRAIN AND THE CONSEQUENCES THEREOF CAN BE CATEGORISED INTO SUBSIDENCE, LANDSLIDE, COLLAPSE, ROCKSLIDE, MUDSLIDE OR AVALANCHE.

IN REALITY THE SIX TYPES OF GROUND FAILURE COULD BE AVOIDED IF THE CONTRACTOR WERE FAMILIAR WITH THE GEOTECHNICS OF THE TERRAIN IN WHICH HE IS OPERATING.  ACCORDINGLY, WE AS UNDERWRITERS ARE NOT ABLE TO APPRAISE THE RISK ADEQUATELY AND APPLY THE CORRECT TERMS IF THEY ARE UNFAMILIAR WITH THE GROUND CONDITIONS.  IT WILL THEREFORE BE APPRECIATED THAT WHERE ANY MAJOR EXCAVATION IS TO BE UNDERTAKEN OR ANY BUILDING OF SIGNIFICANT PROPORTIONS IS TO BE ERECTED (THAT IS ANYTHING LARGER THAN A RESIDENTIAL HOUSE), THE UNDERWRITER SHOULD CALL FOR A GEOTECHNIC REPORT WHICH SHOULD INCLUDE NOT ONLY THE APPRAISAL OF THE GEOLOGY, BUT ALSO RECOMMENDATIONS AS TO THE NATURE OF GROUND WORKS TO BE EFFECTED APPROPRIATE FOR THE GEOLOGICAL CONDITIONS.THE FACT IS, THE ONLY REASON WHY THESE SIX CONDITIONS OCCUR IS BECAUSE THE NATURAL STATE OF THE GROUND HAS BEEN INTERFERED WITH WHETHER THIS BE BY EXCAVATION, DEWATERING (AS IN THE CASE OF DOLIMITIC AREAS), REMOVAL OF VEGETATION OR INTERFERENCE OF NATURAL SUPPORT OR OTHER LIKE ACTIVITIES.  THE NATURAL REACTION OF THE EARTH IS TO STABILISE ITSELF FOLLOWING ANY EXCAVATION OR THE NATURAL SUPPORT BEING REMOVED.  ACCORDINGLY, THE GROUND WILL ADJUST ITSELF UNTIL IT HAS FILLED THE EXCAVATION OR REINTRODUCED ITS NATURAL SUPPORT (OR NATURAL ANGLE OF REPOSE).  ACCORDINGLY, SOME ARTIFICIAL DEFENSE MECHANISM MUST BE INTRODUCED SO AS TO AVOID THE NATURAL REACTION OF THE GROUND.  WHERE EXCESSIVE LOADINGS ARE INTRODUCED DUE TO BUILDINGS, HEAVY MACHINERY AND THE LIKE, THESE LOADINGS MUST BE SPREAD AS APPROPRIATE FOR THE GEOLOGY OF THE GROUND.

THE PERILS OF SUBSIDENCE, LANDSLIDE, COLLAPSE, ROCKSLIDE AND AVALANCHE ARE GENERALLY INSURABLE, HOWEVER THE UNDERWRITER NEEDS TO BE AWARE OF THE EXTENT OF RISK SO THAT TERMS CAN ACCORDINGLY BE SET.  IT IS SELDOM THAT GEOLOGICAL CONDITIONS ARE THAT POOR (EXCEPT IN THE CASE OF SHAFT SINKING) THAT THERE IS A NEED TO EXCLUDE ONE OR MORE OF THESE PERILS.

WATER – THIS IS ONE OF NATURE’S MOST POWERFUL ELEMENTS, IT IS SELDOM GIVEN RECOGNITION COMMENSURATE WITH ITS DESTRUCTIVE FORCE.  UNDER CONSIDERATION IS DAMAGE CAUSED BY WATER CONSEQUENT UPON STORM FLOOD, CYCLONE OR HURRICANE AND NATURALLY OCCURRING UNDERGROUND WATER AND THE LIKE:

RAINFALL:  

THIS NATURAL OCCURRENCE FALLS BASICALLY INTO TWO CATEGORIES, NAMELY – NORMAL RAINFALL AND EXCESSIVE RAINFALL:

· NORMAL RAINFALL – WEATHER BUREAU STATISTICS ARE AVAILABLE FOR VIRTUALLY EVERY AREA OF SOUTH AFRICA (THIS ALSO APPLIES TO OTHER PARTS OF THE WORLD), CONSEQUENTLY CONTRACTORS HAVE NO EXCUSE FOR NOT BEING AWARE OF THE NATURE OF PREDICTABLE RAIN DURING ANY PERIOD OF TIME.  HAVING ESTABLISHED THE PREDICTABLE, THEY ARE THEN ABLE TO INSTITUTE PREVENTATIVE/PROACTIVE MEASURES SO AS TO ELIMINATE OR MINIMISE DAMAGE TO THE CONTRACT WORKS.  CONTRACTORS ARE NOT PRECLUDED FROM BUILDING IN CONTINGENCY AMOUNTS INTO THEIR CONTRACT PRICE TO CATER FOR NORMAL MAKING GOOD AND UPKEEP OF THE WORKING AREA, AND IN FACT, MANY CONTRACTS HAVE BUILT IN FORMULAE FOR THE RECOVERY OF SUCH COSTS.  SUCH CLEARING OF SITE OR RECTIFICATION OF MINOR DAMAGE AS A RESULT OF THE ANTICIPATED OR EXPECTED RAINFALL WOULD NOT CONSTITUTE FORTUITOUS OR ACCIDENTAL DAMAGE, THUS THE CONSEQUENCES  THEREOF WOULD NOT BE INDEMNIFIED BY THE POLICY.
· EXCESSIVE RAINFALL – HERE WE ARE DEALING WITH QUANTITIES OF RAIN WHICH CANNOT BE PREDICTED OR ANTICIPATED, THUS THE CONTRACTOR CANNOT REASONABLY BE EXPECTED TO CREATE TEMPORARY WORKS OR TAKE PREVENTATIVE MEASURES TO AVOID DAMAGE.  THE RESULTANT DAMAGE WOULD THEN BE REGARDED AS FORTUITOUS, THUS A SUBJECT FOR INDEMNITY UNDER THE CONSTRUCTION POLICY.  THE TERM ‘EXCESSIVE RAINFALL’ WOULD ALSO EMBRACE THE RAIN STORMS ASSOCIATED WITH CYCLONES/HURRICANES AND TORNADOES.  OF COURSE, THESE THREE HAZARDS ARE ALSO ASSOCIATED WITH HIGH WIND VELOCITIES, THUS THEY WILL AGAIN BE REFERRED TO UNDER THE SUB-SECTION DEALING WITH WIND.

FLOOD/INUNDATION:

UNDERWRITERS TEND TO BE RATHER CASUAL IN THEIR CONSIDERATION OF THIS HAZARD.  ERRONEOUSLY THEY TEND TO VIEW THIS SUBJECT AS IMPORTANT ONLY IN RELATION TO ADJACENT WATER COURSES, SUCH AS, RIVERS, DAMS AND THE LIKE.  UNDERWRITING INFORMATION SELDOM GIVES DETAILS OF THE WATER TABLE, THE LOCATION OF THE CONTRACT SITE IN RELATION TO HIGH GROUND, THE EXPECTATION OF RUN-OFF RAINWATER AND, OF COURSE, ANTICIPATED MAXIMUM STORM INTENSITIES.

LIKEWISE, UNDERWRITING INFORMATION OFTEN OMITS DETAILS OF ADJACENT RIVERS, DAMS, WATER COURSES, ETC., AND MORE PARTICULARLY, THE EXPECTED FLOOD LEVELS DURING THE CONSTRUCTION PERIOD.  THERE IS NO DOUBT THAT THESE SUBJECTS ARE CONSIDERED BEFORE EMBARKING ON A PROJECT AND ALTHOUGH THE RISKS CANNOT BE ELIMINATED, A COMPETENT CONTRACTOR CAN, HOWEVER, MITIGATE THEIR INFLUENCE BY ADOPTING PROPER AND PLANNED PRECAUTIONS OF TEMPORARY WORKS.  BY ANTICIPATING THE CONSEQUENTIAL AFFECT ON THE PROJECT SITE OF THE ANTICIPATED STORM INTENSITY, THE CONTRACTOR CAN TAKE REALISTIC PRECAUTIONS AND CONSTRUCT ADEQUATE TEMPORARY WORKS OR DIVERSIONARY WORKS SO AS TO PREVENT, OR MINIMISE SITE DAMAGE.  THE COST OF SUCH TEMPORARY WORKS AND PRECAUTIONARY MEASURES ARE GENERALLY COSTED INTO THE CONTRACT PRICE, BUT SUCH PRECAUTIONS ARE RARELY FULLY IMPLEMENTED.

WHEN THE EVENT, THAT WAS, OR COULD HAVE BEEN, FORESEEN OR ANTICIPATED OCCURS THE CONTRACTOR TURNS TO HIS INSURANCE FOR COMPENSATION.  UNDER THESE CIRCUMSTANCES (WHERE THE EVENT WAS EXPECTED AND FORESEEABLE AND THE CONSEQUENCES NOT UNEXPECTED), IT IS QUESTIONABLE WHETHER THE CONTRACTOR’S CLAIM SHOULD BE ENTERTAINED.

FROM THE FOREGOING, IT WILL BE APPRECIATED THAT PROJECT SITE FLOODING CAN BE CAUSED BY A VARIETY OF EVENTS – THE FORESEEABLE CAN BE ANTICIPATED AND THE CONSEQUENCES MINIMISED, HOWEVER, THE UNEXPECTED CANNOT REASONABLY BE PROVIDED FOR AND SHOULD THEREFORE BE INDEMNIFIED UNDER THE CONSTRUCTION POLICY.  THERE IS A RIDER TO THIS POINT, WHAT IF THE CONTRACTOR HAS TAKEN ALL NECESSARY AND APPROPRIATE PREVENTATIVE MEASURES BASED ON THE ANTICIPATED OR EXPECTED CONDITIONS (AN OUTSIDE CONSULTANT SHOULD EVALUATE THIS ASPECT) AND, SITE DAMAGE STILL OCCURS?
IF THE CONSULTANT HAS GIVEN A FAVOURABLE REPORT ON THE CIRCUMSTANCES, THEN, THE CLAIM SHOULD BE HANDLED ON ITS MERITS i.e. THAT THE CONTRACTOR HAD TAKEN ALL THE NECESSARY AND REASONABLE  PREVENTATIVE  MEASURES AND THEREFORE DAMAGE SHOULD BE INDEMNIFIED.

LET US NOW EXAMINE FIVE OF THE MORE COMMON CAUSES OF SITE FLOODING AND HOW THEY SHOULD BE HANDLED IN TERMS OF THE CONSTRUCTION POLICY:

RUN-OFF WATER FROM HIGH GROUND – WHERE A CONTRACTOR IS UNDERTAKING A CONSTRUCTION PROJECT ON A SITE WHICH IS LOCATED IN LOW-LYING GROUND SURROUNDED BY HILLS OR NEAR THE FOOT OF AN EXPANSE OF SLOPING GROUND, HE SHOULD EXPECT THAT CONSIDERABLE QUANTITIES OF RUN-OFF WATER WILL DRAIN ACROSS THE SITE FOLLOWING A NORMAL STORM.  UNDER THESE CIRCUMSTANCES, HE SHOULD CONSTRUCT ADEQUATE DIVERSIONARY TEMPORARY WORKS, SO AS TO PREVENT SITE DAMAGE, BY DIVERTING THE WATER AROUND THE PERIMETER OF THE SITE.

IF IT IS NOT POSSIBLE TO DIVERT THE WATER AROUND THE SITE, THEN HE SHOULD CONSTRUCT ADEQUATE TEMPORARY CHANNELS TO DIVERT THE WATER TO A POINT ON THE SITE WHERE IT WILL NOT CAUSE SITE FLOODING, COLLAPSES OF EMBANKMENTS OR ANY OTHER FORM OF DAMAGE SUCH AS SUBSIDENCE, SILTING OF EXCAVATIONS OR ANY OTHER CONTAMINATION OF THE SITE.  HE MAY EVEN CONSTRUCT A SUMP FOR THE COLLECTION OF WATER WHICH CAN BE DRAINED BY NATURAL MEANS OR PUMPED OUT AFTER THE STORM HAS SUBSIDED.  THE INDEMNITY BY THE POLICY SHOULD ONLY BE FOR DAMAGE WHERE THE LEVEL OF STORM HAS EXCEEDED THAT WHICH COULD HAVE BEEN FORECAST AND CERTAINLY NOT FOR ANY STORM OF WHATSOEVER INTENSITY (IF THIS IS THE NORM).

RIVERS, DAMS, RESERVOIRS ETC., BURSTING THEIR BANKS – THE FLOOD HISTORY OF MOST RIVERS IN SOUTH AFRICA (CERTAINLY THE MAJOR RIVERS) AND ELSEWHERE IN THE WORLD IS AVAILABLE ON REQUEST.  RECORDS HAVE BEEN KEPT FOR A PERIOD SUFFICIENTLY LONG SO AS TO ESTABLISH WITHIN REASONABLE PARAMETERS THE FLOOD EXPECTATION OF RIVERS AND DAMS, WHEN SUCH FLOODS WILL OCCUR AND THE EXPECTED HIGH WATER LEVEL.  THESE CONSIDERATIONS ARE OF PARTICULAR RELEVANCE TO CONTRACT SITES ON LOW LYING GROUND NEAR RIVERS AND DAMS OR WHEN THE CONTRACT WORKS WILL CROSS THE RIVER.  WITH THIS KNOWLEDGE, THE CONTRACTOR WILL BE ABLE TO CONSTRUCT PROTECTION WORKS SUCH AS COFFER DAMS OR DESIGN THE CONSTRUCTION WORKS PROGRAMME TO ACCOMMODATE FLOODING DURING THE PERIOD OF HIGH WATER.  INDEMNITY SHOULD ONLY BE GRANTED IN CIRCUMSTANCES WHERE FLOOD LEVELS EXCEED THAT WHICH COULD HAVE BEEN PREDICTED AND SHOULD UNDER NO CIRCUMSTANCES INDEMNIFY THE INSURED FOR THE EXPECTED OR PREDICTABLE.

WATER TABLE – THE LEVEL OF THE WATER TABLE IN THE VICINITY OF THE PROJECT SITE IS EASILY ESTABLISHED BY THE DRILLING OF BOREHOLES. ADDITIONALLY,IN MANY AREAS, THE WATER TABLE IS A WELL KNOWN FACT.  HAVING DRILLED BOREHOLES, THESE CAN BE USED FOR MONITORING FLUCTUATIONS IN THE WATER TABLE LEVEL DURING THE CONSTRUCTION PERIOD.

THE WATER TABLE IS OF VITAL IMPORTANCE WHERE EXCAVATION WORK IS TO BE UNDERTAKEN TO ENABLE THE CONTRACTOR TO CALCULATE THE AMOUNT OF WATER THAT WILL DRAIN INTO THE EXCAVATION, THUS ALERTING HIM TO THE REQUIRED PUMPING CAPACITY OR THE NEED TO CONSTRUCT A DRAINAGE SUMP.

IT IS NOT ENOUGH TO ESTABLISH THE WATER TABLE AT THE OUTSET OF THE CONSTRUCTION WORK AS THE WATER TABLE FLUCTUATES ACCORDING TO THE RAINFALL IN THE SURROUNDING AREA AND THE FLOW OF ADJACENT RIVERS AND MUST THEREFORE BE REGULARLY MONITORED UNTIL THE EXCAVATION WORK AND BELOW GROUND CONSTRUCTION WORK HAS BEEN COMPLETED AND SEALED.

IT IS NOT THE INTENTION OF THE CONSTRUCTION POLICY TO MEET ANY COSTS RELATING TO THE CONTINUOUS DEWATERING OF THE CONTRACT SITE, IRRESPECTIVE OF WHETHER THE QUANTITIES OF WATER EXCEED THE PRE-DETERMINED AMOUNTS OF FLOW.

OTHER UNDERGROUND WATER – MANY SHAFT SINKING AND TUNNELLING OPERATIONS IN SOUTH AFRICA ARE CARRIED OUT IN KNOWN WATER HAZARD AREAS.  IT IS NOT UNEXPECTED THAT IN THESE AREAS LARGE QUANTITIES OF WATER WILL BE ENCOUNTERED ESPECIALLY IN AREAS WHERE DOLOMITE ROCK FORMATIONS OCCUR.  BECAUSE OF THE EROSION OF THE ROCK FISSURES OCCUR WHICH FILL WITH WATER, THE AREA RESEMBLES A SPONGE FULL OF WATER.  IN THESE AREAS THE WATER EXPECTATIONS CAN BE ESTABLISHED AND PRECAUTIONS TAKEN TO PREVENT THE INGRESS OF WATER INTO THE SHAFT BEING SUNK OR TUNNEL BEING DRIVEN.  BASED ON THE ESTABLISHED FACTS, PRECAUTIONARY MEASURES COULD TAKE VARIOUS FORMS, GROUTING THE AREA SURROUNDING THE SHAFT OR TUNNEL, FREEZING THE SURROUNDING WATER , PUMPING ARRANGEMENTS, ETC., IN VIEW OF THE POLICY EXCEPTION IN RESPECT OF DEWATERING, NO INDEMNITY WOULD BE PROVIDED FOR THE COST OF PUMPING WATER OUT OF THE SHAFT OR TUNNEL IRRESPECTIVE OF THE QUANTITY OF WATER ENCOUNTERED NOR IS INDEMNITY PROVIDED FOR ANY MEASURES  TAKEN TO PREVENT THE CONTINUOUS FLOW INTO THE SHAFT OR TUNNEL OF WATER WHICH WOULD IN EFFECT BE TAKEN SO AS TO REDUCE THE EXCESSIVE COST OF PUMPING WATER.

IT SHOULD BE REMEMBERED THAT THE CONSTRUCTION POLICY CATERS FOR PHYSICAL LOSS OF OR DAMAGE TO THE INSURED WORKS AND, IN THIS CASE THE WORKS WOULD BE THE SHAFT OR TUNNEL BEING SUNK/DRIVEN, THE LINING THEREOF AND ANY SHAFT EQUIPMENT INSTALLED.  MUD MUST, OF COURSE, BE CONSIDERED IN A LIKE MANNER TO WATER

DAMAGE TO HIGH PRESSURE WATER PIPES DAMAGE TO THESE PIPES WHICH SERVE TOWNS AND CITIES USUALLY ONLY OCCURS DURING ROAD CONSTRUCTION.  NOTWITHSTANDING THE FACT THAT THE CONTRACTOR USUALLY HAS SUCH PIPES IDENTIFIED TO HIM BY THE RESPONSIBLE AUTHORITY, THE INCIDENCE OF THESE PIPES BEING DAMAGEDDURING EXCAVATION WORK IS RATHER HIGH, OF COURSE, THE PIPES ARE NOT ALWAYS WHERE THEY ARE SAID TO BE.  FOLLOWING DAMAGE AND BEFORE THE WATER SUPPLY CAN BE SHUT-OFF, CONSIDERABLE QUANTITIES OF WATER ARE PUMPED OUT INTO THE WORKS AND SURROUNDING AREA, OFTEN CAUSING SEVERE DAMAGE.  IF, OF COURSE, THE DAMAGE IS CONFINED TO THE SOAKING OF UNCOMPACTED EARTHWORKS, THERE CAN BE NO INDEMNITY BY THE CONSTRUCTION POLICY, PROVIDED THAT THE TURNING OVER AND DRYING EXCEPTION HAD BEEN INCLUDED IN THE POLICY.  IF, HOWEVER, COMPACTED EARTHWORKS ARE FLOODED, THERE IS USUALLY MORE THAN A SLIGHT CHANCE THAT THE COMPACTION DENSITY WOULD BE AFFECTED NECESSITATING THE REMOVAL OF A NUMBER OF LAYERS, DRYING OR REPLACING THE MATERIAL (WHICHEVER IS THE MOST COST EFFECTIVE) THEN RECOMPACTING THE DAMAGED WORKS.  WHERE A LOSS OF COMPACTION DENSITY HAS OCCURRED, THE CONSTRUCTION POLICY WOULD,OF COURSE, INDEMNIFY THE INSURED FOR THE COST OF RECOMPACTING THE DAMAGED AREA.  SIMILAR CONSIDERATIONS WOULD APPLY WHERE THERE HAS BEEN EXCESSIVE RAINFALL OVER AND ABOVE THE EXPECTED OR ANTICIPATED.

SNOW – THE AFFECTS OF SNOW ON A CONTRACT SITE ARE TWO-FOLD:

EXCESSIVE WATER WHEN THE SNOW MELTS;

LOW TEMPERATURE CONDITIONS WHICH AFFECT CURING CONCRETE AND SEALING MEDIA SUCH AS BITUMEN.

CERTAIN AREAS HAVE PREDICTABLE SNOW FALLS, HOWEVER OTHER AREAS DO NOT HAVE A HISTORY OF REGULAR SNOW FALLS, CONSEQUENTLY, THIS SUBJECT HAS TO BE VIEWED WITH AN OPEN MIND.  IT ALL COMES BACK TO THE PREDICTABLE, ANTICIPATED, EXPECTED OR FORTUITOUS AND UNPREDICTABLE.  THE SUBJECT MUST BE FURTHER VIEWED FROM A POINT OF PRUDENCE  AND DUE CARE ON BEHALF OF THE CONTRACTOR.  IT IS SELDOM THAT SNOW STORMS JUST HAPPEN, USUALLY THERE ARE ADEQUATE INDICATIONS FOR DAYS IN ADVANCE OF THE POSSIBILITY OF SNOW.

CONSIDERING AREAS OF PREDICTABLE SNOW, THE PRUDENT CONTRACTOR WOULD CREATE ADEQUATE TEMPORARY WORKS TO PREVENT DAMGE BY RUN-OFF WATER FRO MELTING SNOW.  IN ADDITION, THE CONTRACTOR SHOULD PROGRAMME HIS WORK IN SUCH A WAY THAT THE LOW TEMPERATURES ASSOCIATED WITH SNOW WOULD NOT AFFECT CURING CONCRETE OR CURING BITUMINOUS LAYER WORKS OR OTHER MATERIALS THAT COULD BE AFFECTED BY LOW TEMPERATURES OR MOISTURE DURING THEIR CURING PERIOD.

HAIL – SMALL SOFT HAIL IS A NORMAL AND PREDICTABLE CONDITION , HOWEVER, HAIL THE SIZE OF GOLF BALLS OR ICE STORMS WITH LARGE CHUNKS OF ICE IS CERTAINLY NOT AN USUAL ANNUAL CONDITION THAT CAN BE PREDICTED.

EACH CASE OF HAIL OR ICE CHUNKS MUST BE INDIVIDUALLY CONSIDERED EACH BASED ON THEIR PARTICULAR MERITS, HOWEVER, ONE MUST NOT LOSE SIGHT OF THE FACT THAT HAIL TENDS TO BANK UP AGAINST WALLS ETC., AND AS ARESULT WHEN THE HAIL OR ICE MELTS WATER DAMAGE CAN OCCUR TO CONTRACT WORKS PROPERTY.  ACCORDINGLY, IT IS EXPECTED THAT AS SOON AS POSSIBLE GAPS IN THE WORKS SUCH AS AIR-CONDITIONING VENTS WOULD BE CLOSED TO AVOID THE INGRESS OF WATER FROM RAINFALL OR MELTING HAIL.  BEFORE SUCH GAPS ARE CLOSED UP NO WORKS THAT COULD BE DAMAGED BY SEEPAGE OF WATER SHOULD BE UNDERTAKEN BELOW SUCH GAPS.  FOR EXAMPLE, CEILING BOARDS, SWITCHGEAR AND OTHER WATER SENSITIVE EQUIPMENT.

FROST – THE AFFECTS OF FROST ON SOME CONTRACT SITES CAN BE DISASTEROUS ESPECIALLY WHERE CURING CONCRETE AND FRESHLY LAID BITUMEN IS CONCERNED.  THE LOW TEMPERATURE CONDITIONS BROUGHT ABOUT BY THE FROST:

· INTERRUPTS THE CURING CYCLE OF CONCRETE AND OFTEN CREATES ICE PARTICLES IN THE MOISTURE CONTENT OF THE CONCRETE RESULTING IN THE COMPONENTS OF THE CONCRETE BEING SEPARATED THUS DESTROYING THE CONCRETE;

· IN THE CASE OF BITUMEN THE LOW TEMPERATURES CAUSE FLAKING AND SEPARATION OF THE PARTICLES AND AS A RESULT THE BITUMEN MATERIAL LOSES ITS SEALING AND BONDING PROPERTIES.

THE DELETERIOUS AFFECT OF FROST IS NOT ONLY CONFINED TO CIVIL WORKS BUT CAN HAVE AN EQUALLY DISASTEROUS AFFECT ON ELECTRICAL AND MECHANICAL PROPERTY.  GENERAQLLY THE CAUSE OF DAMAGE TO ELECTRICAL AND MECHANICAL PROPERTY BY  THE ACTION OF FROST IS BROUGHT ABOUT BY THE ATTENDANT LOW TEMPERATURES.  AS AN EXAMPLE THE COOLANT IN A RADIATOR CAN BECOME FROZEN AND AS A RESULT THE RADIATOR IS DAMAGED RESULTING IN THE LOSS OF COOLANT AND IN CONSEQUENCE THE MACHINE FOR WHICH THE COOLING CAPACITY IS REQUIRED, OVERHEATS.

LUBRICATING OILS HAVE A TENDENCY TO THICKEN AT LOW TEMPERATURES, ESPECIALLY WHEN THE OIL RESERVOIR IS LOCATED OUTSIDE THE WORKS.  THIS THICKENING OF THE OIL COULD RESULT IN OIL STARVATION TO MACHINE MOVING PARTS THAT REQUIRE LUBRICATION EG. BEARINGS AND CYLINDERS.

IT IS PREDICTABLE THAT IN CERTAIN AREAS FROST WILL OCCUR DURING  WINTER MONTHS.

WHILE THE AFFECTS OF FROST ARE NOT EXCLUDED BY THE CONSTRUCTION POLICY, IT IS EXPECTED THAT THE CONTRACTOR WOULD TAKE PRECAUTIONS TO PREVENT THE AFFECTS OF FROST ON CONTRACT WORKS PROPERTY.  THESE PREVENTATIVE MEASURES COULD INCLUDE:  

· THE INTRODUCTION OF ANTI-FREEZE MEDIA TO COOLING WATER SYSTEMS;

· BY INSTALLING SOME FORM OF HEATING TO OIL RESERVOIRS;

· NOT PLACING BITUMEN AT TIMES WHEN FROST CAN BE EXPECTED;

· NOT POURING CONCRETE IN THE LATE AFTERNOON UNLESS SOME FORM OF PROTECTION IS PROVIDED.

WHERE THE CLIENT HAS IGNORED ALL PRECAUTIONARY MEASURES THE INSURER COULD CONSIDER APPLYING THE LACK OF DUE CARE CONDITION.  A WORD OF WARNING BEFORE EMBARKING ON THIS PATH BE CERTAIN THAT THE CLIENT HAS BEEN NEGLIGENT IN HIS ACTION AND HE DID SO WITHOUT CARE OF THE CONSEQUENCES.  EACH CASE HAS TO BE TREATED ON ITS MERITS.

LIGHTNING AND ATMOSPHERIC ELECTRICITY THE NATURE OF THESE TWO ELEMENTS AR OF SIMILAR VAIN AND HAVE A LIKE AFFECT ON CONTRACT WORKS PROPERTY PARTICULARLY THE ELECTRICAL COMPONENTS.  WHILE LIGHTNING HAS AN AFFECT BY DIRECT STRIKES ON THE WORKS PROPERTY OR INDIRECTLY BY CAUSING SURGES IN TRANSMISSION LINES WHICH THEN FLOW THROUGH INTO THE CONTRACT WORKS PROPERTY CAUSING DAMAGE.  ATMOSPHERIC ELECTRICITY IS SOMEWHAT DIFFERENT IN THE MANNER IN WHICH IT CAUSES DAMAGE, THERE ARE DIFFICULTIES IN IDENTIFYING SUCH AFFECTS.  IT MUST BE APPRECIATED THAT A HIGHLY CHARGED ATMOSPHERE NOT ONLY AFFECTS ELECTRICAL APPARATUS, BUT, ALSO HAS AN ADVERSE AFFECT ON PERSONNEL WORKING IN THE AREA WHICH CAN LEAD TO DEFECTIVE WORKMANSHIP.  WE WOULD, HOWEVER, WISH TO NOTE THAT PARTICULARLY IN THE CASE OF ELECTRONIC CONTROL GEAR AND ELECTRICAL CONTROL APPARATUS THAT AHIGHLY CHARGED STATIC ATMOSPHERE CAN CAUSE INEFFICIENCIES AND FAILURES IN THE WORKINGS OF SUCH CONTROL APPARATUS UNLESS THE SYSTEM HAS BEEN SO DESIGNED AS TO ELIMINATE THE AFFECTS OF ATMOSPHERIC ELECTRICITY

FIRE – UNDER ENVIRONMENTAL CONDITIONS WE MUST CONSIDER FELD FIRE AND FIRE CONSEQUENT UPON LIGHTNING STRIKES.EFFECTIVELY THE TWO CONDITIONS ARE OF SIMILAR NATURE THUS THEY NEED NOT BE ELABORATED UPON INDIVIDUALLY.

TOO OFTEN THE ARE SURROUNDING CONTRACT SITES IS INADEQUATELY CLEARED OF DRY GRASS, BUSHES AND THE LIKE.  THIS CONDITION IS PARTICULARLY SO ON CROSS-COUNTRY CONTRACTS SUCH AS PIPELINES, ELECTRICAL TRANSMISSION LINES (BOTH OVERHEAD AND UNDERGROUND) AND THE LIKE.  IN THESE TYPE WORKS, PROPERTY IS PLACED AT INTERVALS ALONG THE CONTRACT RESERVE AREA AND LITTLE THOUGHT IS GIVEN TO PROTECTING SUCH PROPERTY AGAINST FELD FIRE AND/OR LIGHTNING.  ONCE A FELD FIRE STARTS IT CAN SPREAD FOR MANY KILOMETERS IN ANY DIRECTION DEPENDING UPON THE WIND DIRECTION WHICH CAN CHANGE AT ANY TIME.  AS A PRECAUTIONARY MEASURE THE INSURED SHOULD CLEAR THE RESERVE AREA AND A MARGIN ON EITHER SIDE OF THE RESERVE AREA AND MAINTAIN THE CLEARANCE.

INSURANCE COVER NECESSARY SLIDE 8
ASSUME YOU ARE A CONTRACTOR EMBARKING ON A CONSTRUCTION PROJECT WHAT INSURANCE COVER WOULD YOU DEEM NECESSARY TO PROTECT YOUR INTERESTS AND THOSE OF YOUR PRINCIPAL??? LET US SAY IT IS A BUILDING IN SANDTON, WITH OTHER BUILDINGS ADJACENT TO THE SITE OF YOUR OPERATIONS

BASIC INSURANCE COVER NECESSARY–SLIDE 9
CONSTRUCTION POLICY COVERING:

A. CONTRACT WORKS

B. CONSTRUCTION PLANT

C. THIRD PARTY LIABILITY

D. INTERFERENCE OR REMOVAL OF SUPPORT

E. DELAYED STARTUP/ADVANCE PROFITS

OTHER INSURANCES NEEDED BY THE CONTRACTOR – SLIDE 10
· A COMPREHENSIVE CONTRACTORS’ LIABILITY POLICY COVERING:

· PUBLIC LIABILITY NOT NECESSARILY PROVIDING FOR SITE RISKS THAT ARE PROBABLY COVERED BY THE WORKS POLICY

· PRODUCTS LIABILITY

· EMPLOYERS’ LIABILITY

· PROFESSIONAL INDEMNITY

· MOTOR EXCESS OF LOSS LIABILITY

· PRODUCTS GUARANTEE

· PRODUCT RECALL

· CARRIERS LIABILITY INCLUDING CONSEQUENTIAL LOSS

· PLANT HIRE LIABILITY IF NOT COVERED BY WORKS POLICY

· PURE ECONOMIC LOSS

· DELAYED START-UP IF NOT TAKEN OUT BY PRINCIPAL

· INTERFERENCE WITH SUPPORT IF NOT COVERED BY WORKS POLICY

· MARINE IMPORT POLICY IF A PROJECT IMPORT POLICY HAS NOT BEEN TAKEN OUT BY THE PRINCIPAL
CONSTRUCTION INSURANCE – BASIC PRINCIPLES – SLIDE 11
· AS IN THE CASE OF ANY OTHER INSUANCE THE FOLLOWING PRINCIPLES APPLY:

· INSURABLE INTEREST

· INDEMNITY

· PROXIMATE CAUSE

· GOOD FAITH

· SUBROGATION

· IN SOME CASES THE APPLICATION OF THESE MAY BE SOMEWHAT MORE SUBTLE

DISCUSS THE APPLICATION OF THESE PRINCIPLES

ELIGIBLE ENGINEERING DISCIPLINES IN CONSTRUCTION–SLIDES 12, 13, 14, 15 & 16 – SEE SLIDES
TYPES OF POLICIES – SLIDE 17
· BASICALLY THERE ARE TWO MAIN TYPES OF CONSTRUCTION PROJECT

· OWN WORKS       SMALL OR MINOR PROJECTS



· CONTRACT WORKS  MAJOR PROJECTS OR WORKS

EITHER OF THESE COULD BE INSURED AS AN ANNUAL 

POLICY ON A TURNOVER OR DECLARATION BASIS OR AS A

SPECIFIC POLICY FOR THE PARTICULAR RISK 
MINOR WORKS – SEE SEPARATE SERIES

SEE SLIDE 18  OF SLIDES ENTITLED

              MINOR WORKS THE
              MAJOR WORKS
              SLIDES ARE SELF

              EXPLANATORY

MAJOR WORKS – SLIDE 19
THESE PROJECTS ARE USUALLY MAJOR DEVELOPMENTS SUCH AS HIGH RISE BUILDINGS, ROADS, BRIDGES, MINE DEVELOPMENTS, PETROL REFINERIES, POWER STATIONS, STEEL MILLS, ALUMINIUM SMELTERS, PLATINUM REFINERIES AND THE LIKE.

LET US NOW CONSIDER THE BEST METHOD OF INSURANCE AND THE IMPLICATIONS OF OUR CHOICE:

1. A PROJECT POLICY TAKEN OUT BY THE

     PRINCIPAL:
IT IS USUAL WHERE THE PRINCIPAL TAKES OUT THE INSURANCE FOR THE POLICY TO CATER FOR ALL PARTIES, SUCH AS ALL CONTRACTORS, SUB-CONTRACTORS, PROJECT MANAGER, SUPPORT CONTRACTOR AND PROFESSIONALS BUT EXCLUDING THEIR PROFESSIONAL ACTIVITIES. HOWEVER, THE POLICY IS UNLIKELY TO CATER FOR THE INTERESTS OF PILING CONTRACTORS WHO ARE REGARDED AS PROFESSIONALS AND THEIR EXPOSURE TO RISK IS FAR GREATER THAN THE COVER UNDER A CONSTRUCTION POLICY.  IN MANY INSTANCES THE POLICY EXTENDS TO INCLUDE REMOVAL OF SUPPORT LIABILITY.
2. A PROJECT POLICY TAKEN OUT BY THE
     MAIN CONTRACTOR:
UNLESS SPECIFICALLY PROVIDED FOR IN THE CONTRACT THE CONTRACTOR WILL ONLY TAKE OUT COVER FOR HIS OWN INTERESTS AND POSSIBLY FOR THE INTERESTS OF OTHER CONTRACTORS, ALL SUB-CONTRACTORS, ONCE AGAIN, DEPENDING ON SUB-CONTRACT CONDITIONS. THE CONTRACTOR IS UNLIKELY TO INCLUDE THE INTERESTS OF PROFESSIONALS, PILING CONTRACTORS NOR SUPPORT CONTRACTORS.

3. EACH CONTRACTOR TAKING OUT OWN
     INSURANCE, INCLUDING SUB-
     CONTRACTOR(S):
HERE TOO THE PARTIES INCLUDED AND EXCLUDED ARE BASED ON CONTRACT CONDITIONS, BUT HE IS UNLIKELY TO INCLUDE PARTIES OTHER THAN THOSE FOR WHOM HE IS RESPONSIBLE

4. EACH CONTRACTOR TAKING OUT OWN
     INSURANCE EXCLUDING SUB-

     CONTRACTORS:
AS FOR 3 ABOVE BUT EXCLUDING SUB-CONTRACTORS WHO MUST TAKE OUT OWN INSURANCE
5. SUB-CONTRACTORS TAKING OUT OWN
     INSURANCE:
THE SUB-CONTRACTOR WOULD NEED TO COVER HIS OWN WORK INCLUDING THAT FOR WHICH HE IS RESPONSIBLE WHERE HE IS LINKING UP, TIEING IN OR CONNECTING TO PLUS A VERY LARGE LIABILITY INDEMNITY LIMIT IN RESPECT OF PARTS OF THE PROJECT WHERE THEY ARE THIRD PARTY TO HIS SUB-CONTRACT

6. NOW LET US CONSIDER THE POSITION
     OF THE PRINCIPAL, PROJECT
     MANAGER, MAIN CONTRACTOR AND
     DEVELOPER:
UNLESS THE CONTRACT IS SPECIFICALL WRITTEN WHERE THE INSURANCE IS REQUIRED TO INCLUDE THE INTERESTS OF THESE PARTIES, THEY COULD BE LEFT HIGH AND DRY WERE ANY DAMAGE (NON-PROFESSIONAL) TIED BACK TO THEM.  THIS ALSO HAS PUBLIC LIABILITY IMPLICATIONS WHERE THIRD PARTIES COULD ALSO CLAIM AGAINST ANY ONE OR ALL OF THEM WHERE THE CONTRACTOR, SUB-CONTRACTOR OR OTHER INVOLVED PARTIES HAVE CAUSED THE LIABILITY.
SEE THE SLIDES – SLIDE 20
CONTRACT WORKS PROJECTS MAJOR WORKS
· THE MAIN FEATURE OF THESE PROJECTS IS THAT THEY ARE UNDERTAKEN BY CONTRACTORS ON AN AGREED CONTRACT BASIS

· THERE ARE STANDARD FORMS OF CONTRACT, HOWEVER, SOME EMPLOYERS HAVE THEIR OWN CONTRACT WORDINGS, BUT THESE ARE GENERALLY STYLED ON THE RECOMMENDED STANDARD FORMS
IDEAL CONTRACT CONDITIONS – SLIDE 21
· THESE ARE THE CONDITIONS PUBLISHED BY VARIOUS PROFESSIONAL BODIES

· VARIOUS FIDIC FORMS PUBLISHED BY THE INTERNATIONAL FEDERATION OF CONSULTING ENGINEERS (PROBABLY THE MOST USED)

· GENERAL CONDITIONS OF CONTRACT FOR WORKS OF CIVIL ENGINEERING CONSTRUCTION (GCC)

· PRINCIPAL BUILDING AGREEMENT (JBCC)

· NEW ENGINEERING CONTRACT (NEC) NOW KNOWN AS ENGINEERING AND CONSTRUCTION CONTRACT

PARTIES TO THE WORKS CONTRACT–SLIDE 22
· EMPLOYER OR PRINCIPAL *

· DEVELOPER #

· PROJECT MANAGER #

· PROFESSIONALS #

· CONTRACTOR *

· SUB-CONTRACTOR(S) *

· SPECIALIST SUB-CONTRACTOR #

· NOT ALL OF THESE PARTIES ARE NECESSARILY INVOLVED IN ALL CONTRACT PROJECTS

· THOSE MARKED WITH A * ARE THE USUAL PARTIES AND THOSE MARKED WITH A # ARE THE OPTIONAL PARTIES SUBJECT TO TERMS AND CONDITIONS

WE WILL NOW REVIEW THE ASSOCIATION AND RESPONSIBILITIES AND OBLIGATIONS OF THE PARTIES ONE TO ANOTHER

· RELATIONSHIP AND DUTIES OF CONTRACTING PARTIES ONE TO ANOTHER

· DUTIES TO THIRD PARTIES (PUBLIC LIABILITY)
THE EMPLOYER –SLIDE 23
· THE PARTY WHO WILL ULTIMATELY OWN THE PROJECT PROPERTY

· HE WILL APPOINT (COMMISSION) THE PROJECT MANAGER (IF ANY), ARCHITECHT, DESIGN ENGINEER, DRAUGHTSMAN, CONTRACTOR, AND SOMETIMES THE PROJECT ENGINEER AND POSSIBLY EVEN THE QUANTITY SURVEYOR
THE DEVELOPER – SLIDE 24
· THE PARTY WHO WILL COMMISSION THE WORK TO BE UNDERTAKEN ON BEHALF OF AN INVESTMENT CONSORTIUM OR THE ULTIMATE PURCHASERS.

· THIS PARTY MAY EVEN ON RARE OCCASIONS ASSUME THE ROLE OF THE PRINCIPAL

· HE WILL APPOINT (COMMISSION) THE PROJECT MANAGER (IF ANY), ARCHITECHT, DESIGN ENGINEER, CONTRACTOR AND SOMETIMES THE PROJECT ENGINEER AND POSSIBLY EVEN THE QUANTITY SURVEYOR AND NOMINATE SUB-CONTRACTORS
THE PROJECT MANAGER – SLIDE 25
· THE PROFESSIONAL APPOINTED BY THE PRINCIPAL TO MANAGE THE PROJECT, IT IS HIS RESPONSIBILITY TO ENSURE THAT ALL ASPECTS OF THE PROJECT ARE PROPERLY AND CORRECTLY PERFORMED AND MORE PARTICULARLY THAT GOOD ENGINEERING STANDARDS AND PRACTICES ARE MAINTAINED AND THE RISK OF LOSS OR DAMAGE IS KEPT TO THE MINIMUM AND MORE PARTICULARLY THAT THE RISK OF INJURY TO PERSONS IS WELL CONTROLLED

THE PROFESSIONALS – SLIDE 26
· THE TERM ‘PROFESSIONALS’ INCLUDES ANY AND ALL PROFESSIONAL PARTIES, SUCH AS, ARCHITECHTS, DESIGN ENGINEERS, QUANTITY SURVEYORS, LAND SURVEYORS, CONSULTING ENGINEERS, DESIGNERS, DRAUGHTSMEN AND THE LIKE.

· THEIR INCLUSION IN THE WORKS POLICY IS ONLY TO THE EXTENT OF THEIR SITE INVOLVEMENT RESULTING IN LOSS OR DAMAGE, BUT EXCLUDING THEIR PROFESSIONAL ACTIVITIES OR PROFESSIONAL LIABILITIES.

THE CONTRACTOR SLIDE 27
· THIS IS THE PARTY WHO UNDERTAKES THE WORK OF CONSTRUCTION AND, AS MAY BE NECESSARY, THE MANUFACTURE (ON THE CONTRACT SITE) OF COMPONENTS OF THE WORKS.  HE HAS THE RESPONSIBILITY FOR THE ACTS AND/OR OMISSIONS OF SUB-CONTRACTORS WHO HE MAY OR MAY NOT HAVE APPOINTED DIRECTLY AS THEY MAY HAVE BEEN NOMINATED BY THE PRINCIPAL OR PROJECT MANAGER

· THE CONTRACTOR MAY ALSO MANUFACTURE OR ASSEMBLE WORKS PROPERTY OFF-SITE, HOWEVER, THESE OPERATIONS ARE NOT COVERED BY THE WORKS POLICY, ALTHOUGH, SOME INSURERS ALLOW FOR THIS WORK IN THEIR POLICY
THE SUB-CONTRACTOR – SLIDE 28
· THE SUB-CONTRACTOR IS THE SERVANT OF THE CONTRACTOR AND IS USUALLY A SPECIALIST OR EXPERT IN HIS PARTICULAR FIELD 

· BEING A SPECIALIST OR EXPERT IN HIS FIELD HE MAY BE A NOMINATED PARTY TO THE CONTRACT, HOWEVER HE IS ALWAYS APPOINTED BY THE CONTRACTOR

· IT IS IMPORTANT TO NOTE THAT THE SUB-CONTRACTOR IS TO BE A SITE SUB-CONTRACTOR IF HE IS TO BE INCLUDED IN THE PROJECT INSURANCE ANY OFF-SITE WORK IS NOT INCLUDED IN THE WORKS INSURANCE UNLESS BY SPECIFIC AGREEMENT
THE SPECIALIST SUB-CONTRACTOR SLIDE 29
· THE SPECIALIST SUB-CONTRACTOR MAY OR MAY NOT BE THE SERVANT OF THE CONTRACTOR AND IS OFTEN APPOINTED BY THE PRINCIPAL OR PROJECT MANAGER TO UNDERTAKE SPECIALISED OPERATIONS, SUCH AS: 

· GROUND WORKS, PILING, DEWATERING, INSTALLATION OF SUPPORT STRUCTURES AND ASSOCIATED WORKS

· AESTHETIC WORK SUCH AS MURALS, CARPETING, ART WORK AND THE LIKE 

· BEING A SPECIALIST OR EXPERT IN HIS FIELD HE MAY BE A NOMINATED PARTY TO THE CONTRACT AND, USUALLY IS RESPONSIBLE FOR HIS OWN INSURANCE

· IT IS IMPORTANT TO NOTE THAT SPECIALIST SUB-CONTRACTORS ARE RARELY INCLUDED  IN THE PROJECT INSURANCE AND,IF SO, ONLY TO THE EXTENT OF ON-SITE INVOLVEMENT WHICH WILL PROBABLY PROVIDE ONLY FOR DAMAGE TO OWN WORKS OR THIRD PARTY PROPERTY.
THE RELATIONSHIP BETWEEN ALL PARTIES – 
SLIDE 30
· THE QUESTION NOW ARISES AS TO WHETHER IT IS IN THE BEST INTERESTS OF ALL PARTIES TO:

· TAKE OUT PROJECT INSURANCE CATERING FOR ALL PARTIES, SUBJECT TO PRESCRIBED CRITERIA (PRINCIPAL OR CONTRACTOR CONTROLLED INSURANCE);

· OR

· HAVE EACH PARTY TAKE OUT INSURANCE CATERING FOR THEIR OWN INTERESTS, WHICH SHOULD INCLUDE THIRD PARTY LIABILITY. WILL THIS RESULT IN ANY GAPS IN THE COVER
TYPICAL PROJECT SET-UP – SLIDE 31
SEE SLIDE

PROJECT INSURANCE ADVANTAGES SLIDE 32
IT IS OF NO CONSEQUENCE WHETHER A PROJECT POLICY IS TAKEN OUT BY THE PRINCIPAL, PROJECT MANAGER, MAIN CONTRACTOR, OTHER CONTRACTOR OR DEVELOPER.  WHAT IS A MATERIAL FACTOR IS THAT THE CONTRACT CONDITIONS CLEARLY SET OUT WHO HAS RESPONSIBILITY FOR THE TAKING OUT OF THE INSURANCE, THE PARAMETERS OF THE INSURANCE, THE PARTIES TO BE COVERED AND THE INDEMNITY LIMIT FOR THE CONTRACT WORKS (CONTRACT VALUE), THE ADDITIONAL EXTENSIONS OF COVER, THE TP LIABILITY LIMIT OF INDEMNITY PLUS EXTENSIONS OF COVER AND THE DEFECTS LIABILITY COVER REQUIRED.
NOW LET US CONSIDER THE ADVANTAGES OF PROJECT INSURANCE.

· THERE IS ONE POLICY COVERING ALL THE INVOLVED PARTIES EXCEPT SPECIALIST SUB-CONTRACTORS SUCH AS, PILING CONTRACTORS, AESTHETIC SUB-CONTRACTORS, DEWATERING SPECIALISTS AND THE LIKE. PROFESSIONALS WOULD BE INCLUDED, BUT NOT IN RESPECT OF THEIR PROFESSIONAL ACTIVITIES;
· THERE CAN BE NO CROSS LIABILITIES BETWEEN CONTRACTORS AND/OR SUB-CONTRACTORS;

· A SINGLE EXCESS WOULD APPLY PER OCCURRENCE, CONSIDER THE ASPECT OF STORM, FLOOD, WIND OR LANDSLIP AND OTHER ELEMENTAL PERILS, BEARING IN MIND, THAT  MOST PROJECT POLICIES CARRY A FAIRLY LARGE EXCESS.  THIS IS SO, BECAUSE THE PRINCIPAL WANTS TO KEEP THE PREMIUM AS LOW AS POSSIBLE;

· IT IS NOT UNUSUAL FOR THE PRINCIPAL TO CARRY THE EXCESS AND ONLY PASS A PORTION ON TO THE CONTRACTOR, EXCEPT IN THE CASE OF ELEMENTAL PERILS WHERE THE PRINCIPAL WOULD CARRY THE WHOLE EXCESS.
· WHERE AN EVENT ORIGINATES ON A PARTICULAR SITE, DUE TO THE SITE OPERATIONS, WHICH SPREADS TO ADJACENT SITES, SAY FIRE OR IMPACT, THE ORIGINATING SITE WOULD CARRY THE EXCESS AND OTHER SITES WOULD HAVE THEIR WORKS RESTORED FREE OF ANY EXCESS;

· LET US NOW TURN TO THIRD PARTY LIABILITY, CROSS LIABILITIES BETWEEN CONTRACTORS/SUB-CONTRACTORS WOULD NOT NORMALLY OCCUR AS DAMAGE WOULD BE COVERED BY THE WORKS SECTION, THERE MAY BE EXCEPTIONAL CIRCUMSTANCES WHERE CROSS LIABILITIES MAY OCCUR, BUT IN MY WORKING LIFE I HAVE NEVER COME ACROSS ANY, BUT WHAT WE DO NOT KNOW IS WHAT THE LEGAL FRATERNITY MAY DIG UP.
· ONCE AGAIN ANY EXCESS THAT MAY APPLY TO ANY THIRD PARTY CLAIM OR SERIES OF CLAIMS WILL ONLY APPLY ONCE.

TYPICAL PROJECT – SLIDE 33
SEE SLIDE
SUGAR MILL AND REFINERY – SLIDE 34
SEE SLIDE 
INDIVIDUAL INSURANCE – DISADVANTAGES SLIDE 35
SEE SLIDE 
ADVANTAGE AND DISADVANTAGE ILLUSTRATION

SLIDE 36
PROJECT FOR DELEGATES – SLIDE 31
NOW LET US CONSIDER THE PITFALLS OF INDIVIDUAL INSURANCE

· FRAGMENTATION OF PROJECT INSURANCES, OFTEN INAPPROPRIATELY ARRANGED;

· LIMITED OR RESTRICTED COVER FOR PARTIES OTHER THAN THE ARRANGING CONTRACTOR, OFTEN OTHER PARTIES ARE EXCLUDED;

· THIRD PARTY LIABILITY UNDER EACH POLICY HAS TO BE SUBSTANTIAL TO CATER FOR POTENTIAL EXPOSURE TO CROSS LIABILITIES RISKS;

· IN THE EVENT OF AN ELEMENTAL PERILS EVENT EACH SITE HAVING DAMAGE OR NEEDING DEBRIS REMOVAL WOULD HAVE TO BEAR AN EXCESS, IN WHICH THE PRINCIPAL IS UNLIKELY TO PARTICIPATE;

· SHOULD AN EVENT HAVE ITS ORIGINS ON A PARTICULAR SITE AND THE EVENT SPREADS TO ADJACENT SITES CAUSING DAMAGE THEN THE ERRING CONTRACTOR’S THIRD PARTY LIABILITY SECTION WOULD HAVE TO RESPOND, OF COURSE ASSUMING NEGLIGENCE, WHICH WOULD NOT BE TOO DIFFICULT TO PROVE;
· IN MOST CASES THERE WOULD BE GAPS  BETWEEN POLICY COVERS RESULTING OF SOME EVENTS LANDING BETWEEN TWO STOOLS, THUS NOT BEING COVERED BY ANY OF THE POLICIES;

· WHERE CONTRACTORS ARE LEFT TO ARRANGE THEIR OWN INSURANCE, THE PRINCIPAL WOULD BE WISE TO TAKE OUT A BACK-UP POLICY TO FIELD ANY LOSSES THAT FALL BETWEEN CONTRACTOR COVERS AND WHERE CONTRACTORS HAVE OMITTED TO TAKE OUT INSURANCE OR DO SO INADEQUATELY;

· PREMIUMS WOULD BE EXCESSIVE AS INDIVIDUAL POLICIES WOULD ATTRACT HIGHER PREMIUMS, ESPECIALLY THE THIRD PARTY SECTION AND ADDED TO THE SUGGESTED BACK-UP POLICY IT WOULD COST THE PRINCIPAL CONSIDERABLY MORE  THAN IF HE TOOK OUT PROJECT INSURANCE.

CONSTRUCTION CONTRACTS – 1 - SLIDE 38
· SO FAR AS YOUR CONSIDERATION OF CONSTRUCTION CONTRACT WORDINGS IS CONCERNED, THE CLAUSES THAT APPLY TO OR AFFECT INSURANCE ARE ESSENTIALLY THE SAME, IN ALL CONTRACT CONDITIONS, HOWEVER, THE CLAUSES THAT APPLY TO THE WORKS AND THE CONTRACTOR DIFFER ACCORDING TO THE ENGINEERING DISCIPLINE

CONSTRUCTION CONTRACTS – 2 SLIDE 39
· IT IS ALWAYS ADVISABLE TO ASK WHETHER THE CONTRACT WORDING APPLICABLE TO THE RISK UNDER CONSIDERATION IS AN OWN CONTRACT OR ONE OF THE RECOMMENDED STANDARD FORMS AND WHETHER THERE ARE ANY VARIATIONS OR ADDENDA TO THE STANDARD WORDING.

· ALWAYS ASK FOR COPIES OR, AT LEAST, SIGHT OF THE CONTRACT IN PARTICULAR THOSE CLAUSES AFFECTING THE INSURANCE

PURPOSE OF THE CONTRACT SLIDE 40
· TO DESCRIBE THE SUBJECT MATTER OF THE PROJECT (OR Res.)

· TO SET OUT THE PRICING (CONSIDERATION) AND THE TERMS OF ANY ADJUSTMENTS THERETO PLUS THE CRITERIA FOR THE PAYMENT OF INTERRIM CREDITS FOR COMPLETED WORK, 

· TO SET OUT THE VARIOUS OBLIGATIONS & RESPONSIBILITIES OF THE PARTIES, SUCH AS, CARE OF THE WORKS, RESPONSIBILITY FOR RECTIFYING DAMAGE, TAKING OUT OF INSURANCE, DATES OF COMMENCEMENT AND COMPLETION AND TAKING OVER PROCEDURES AND THE CONTRACTORS’ RESPONSIBILITIES THEREAFTER,

· THE CONTRACT MAY INCLUDE A PENALTY CLAUSE FOR NON-DELIVERY OR LATE DELIVERY OF THE CONTRACT WORKS OR ANY PART THEREOF

· GUARANTEES AND THIRD PARTY LIABILITIES
STANDARD CONTRACT CONDITIONS SLIDES 41, 42, 43, 44 & 45
· VARIOUS FIDIC FORMS PUBLISHED BY THE INTERNATIONAL FEDERATION OF CONSULTING ENGINEERS (PROBABLY THE MOST USED)

· GENERAL CONDITIONS OF CONTRACT FOR WORKS OF CIVIL ENGINEERING CONSTRUCTION (GCC)

· PRINCIPAL BUILDING AGREEMENT (JBCC)

· NEW ENGINEERING CONTRACT (NEC) NOW KNOWN AS THE ENGINEERING AND CONSTRUCTION CONTRACT

FIDIC FORMS

· THESE CONDITIONS OF CONTRACT ARE CLEARLY THE MOST POPULAR AND COMPRISE FOUR DISTINCTIVE FORMS OF CONTRACT, NAMELY,

· CONDITIONS OF CONTRACT FOR CONSTRUCTION (RED)

· CONDITIONS OF CONTRACT FOR PLANT AND DESIGN-BUILD (YELLOW)

· CONDITIONS OF CONTRACT FOR EPC TURNKEY PROJECTS (SILVER)

· SHORT FORM OF CONTRACT (GREEN)

· THE COLOURS GIVEN ARE TO DESTINGUISH THE CONTRACT CONDITIONS ONE FROM THE OTHER
GENERAL CONDITIONS OF CONTRACT FOR 
WORKS OF CIVIL ENGINEERING
· PUBLISHED BY THE SOUTH AFRICAN INSTITUTE OF CIVIL ENGINEERING

· RECCOMMENDED FOR USE BY

· SOUTH AFRICAN ASSOCIATION OF CONSULTING ENGINEERS

· SOUTH AFRICAN FEDERATION OF CIVIL ENGINEERING CONTRACTORS

· A SINGLE DOCUMENT OF VARIOUS CLAUSES COMPRISING THE GENERAL CONDITIONS OF CONTRACT, A PRICING  ADJUSTMENT SCHEDULE AND PRO FORMA DOCUMENTS USED IN CONJUNCTION WITH THE GENERAL CONDITIONS

· THE DESIGN OF THE WORKS TO BE SPECIFIED BY THE EMPLOYER OR THE ENGINEER AS THE EMPLOYER’S AGENT

· THE ENGINEER TO SUPERVISE AND ADMINISTER THE CONTRACT

THE JOINT BUILDING CONTRACTS COMMITTEE
· OF THE STANDARD CONTRACT CONDITIONS, THE LEAST POPULAR, TODAY, IS THE JBCC DOCUMENT AS IT IS TOO RIGID IN ITS APPLICATION AND LEAVES LITTLE OR NO ROOM FOR VARYING CONDITIONS TO DOVETAIL WITH THE PRINCIPAL CONTRACT

· THESE CONDITIONS OF CONTRACT SUIT THE NEEDS OF GOVERNMENT DEPARTMENTS AS THE APPLICATION OF THE CLAUSES ARE WELL UNDERSTOOD AND THEIR LEGAL MEANING HAS BEEN FULLY ESTABLISHED

NEW ENGINEERING CONTRACT
· FIRST CONCEIVED IN 1985 BY COUNCIL FOR THE LONDON INSTITUTE OF CIVIL ENGINEERS. THIS FORM OF CONTRACT IS WIDELY USED IN THE UNITED KINGDOM AND IS FAST GROWING IN POPULARITY IN SOUTH AFRICA. THE MAIN CONTRACT IS THE ENGINEERING AND CONSTRUCTION CONTRACT, THERE ARE SIX MAIN OPTIONS USED IN CONJUNCTION THEREWITH.

·  THESE ARE:

· PRICED CONTRACT WITH ACTIVITY SCHEDULES

· PRICED CONTRACT WITH BILLS OF QUANTITIES

· TARGET CONTRACT WITH ACTIVITY SCHEDULES

· TARGET CONTRACT WITH BILLS OF QUANTITIES

· COSTS REIMBURSABLE CONTRACT

· MANAGEMENT CONTRACT
IMPORTANT CONTRACT CLAUSES RELATIVE TO INSURANCE – SLIDE 46
· RISK AND RESPONSIBILITIES

· THIS DEFINES THE VARIOUS RISKS AND THE RESPONSIBILITY OF WHICH CONTRACTING PARTY FOR SUCH RISK

· CARE OF THE WORKS

· THIS DEFINES THE CONTRACTOR’S RESPONSIBILITY FROM THE TIME OF COMMENCEMENT UNTIL THE ISSUE OF A TAKING OVER CERTIFICATE AND THEREAFTER DURING THE MAINTENANCE OR DEFECTS LIABILITY PERIOD

· EMPLOYER’S RISK

· THE RISKS OF WAR ETC.

· INSURANCE REQUIREMENTS

· RESPONSIBILITY FOR INSURANCE AND THE NATURE THEREOF RELATIVE TO A VARIETY OF RISKS

IT CANNOT BE STRESSED STRONGLY ENOUGH THAT THESE CLAUSES ARE GIVEN PROPER ATTENTION AND SCRUTINY.

THE INSURANCE CLAUSES OF THE CONTRACT – SLIDE 47 & 48
· THESE CLAUSES DEFINE THE NATURE AND RESPONSIBILITY FOR THE TAKING OUT OF INSURANCE, ALBEIT THAT THE OBLIGATED PARTY IS NAMED IN THE CONTRACT SCHEDULE

· THE CONTRACTOR’S RISKS AND ASSUMED RISKS ARE SET OUT QUITE CLEARLY AS WELL AS THE RISKS REMAINING WITH THE EMPLOYER (OR PRINCIPAL)

· THE RESPONSIBILITY OF THE CONTRACTOR TO INSURE HIS OWN PLANT AND EQUIPMENT OR HIRED-IN PLANT

· THE RESPONSIBILITY FOR THE TAKING OUT OF PUBLIC LIABILITY(THIRD PARTY)INSURANCE
· IN ONE WAY OR ANOTHER ALL THE CONTRACT CONDITIONS COVER THE CLAUSES RELATIVE TO INSURANCE, THE TITLES OF THE CLAUSES MAY DIFFER AND THE NOMENCLATURE MAY NOT BE EXACTLY THE SAME BUT THE UNDERLYING PRINCIPLES ARE ALMOST IDENTICAL IN THEIR REQUIREMENTS AND EFFECT

· EXCEPT FOR THE CLAUSE ENTITLED “INSURANCE” THE CLAUSES DO NOT SPECIFICALLY REFER TO INSURANCE MATTERS, EG. RISK AND RESPONSIBILITY, CARE OF THE WORKS OR EMPLOYER’S RISK, HOWEVER, THEIR APPLICATION HAS A VERY REAL AFFECT ON THE INSURANCE TO BE PROVIDED. THESE ARE IMPORTANT TO THE UNDERWRITING OF THE RISK AND INDEMNITY FOLLOWING A CLAIM. 
THE RELATIONSHIP BETWEEN THE POLICY OF INSURANCE AND THE CONTRACT CONDITIONS – SLIDE 49
· THE POLICY OF INSURANCE IS USUALLY DRAFTED TO SUIT THE TERMS OF THE CONTRACT, HOWEVER, THERE ARE SOMETIMES UNREASONABLE CONDITIONS INCORPORATED IN THE CONTRACT THAT EXCEED THE REASONABLE TERMS OF THE INSURANCE POLICY, THUS, THE TWO DO NOT DOVETAIL.

· WHAT THEN IS THE SITUATION SHOULD A CLAIM ARISE FALLING WITHIN THE PARAMETERS OF THE UNACCEPTABLE OR UNREASONABLE CONTRACT CONDITION(S)?

· CAN THE CONTRACT CONDITION OVERRIDE THE TERMS OF THE INSURANCE POLICY?

· OR DOES THE INSURANCE POLICY STAND AS READ, THUS EXCLUDING OR MODERATING THE UNREASONABLE CONDITION FROM COVER?

· THE TERMS OF THE POLICY STAND AS READ AND CANNOT BE OVERRIDDEN BY THE CONTRACT CONDITIONS 

THE CONSTRUCTION INSURANCE POLICY -  SLIDE 50
SHOULD THERE BE SEPARATE POLICY WORDINGS FOR ELECTRICAL AND MECHANICAL, CIVIL, STRUCTURAL, MINING OR ELECTRONIC RISKS????
· OTHER THAN SPECIFIC CLAUSES AND EXCEPTIONS, IS THERE ANY DIFFERENCE IN THE BASIC POLICY WORDING FOR THE RISKS OF CIVIL WORKS, STRUCTURAL WORKS, ELECTRICAL INSTALLATION, MECHANICAL ERECTION OR MINE DEVELOPMENT?

· IS THERE ANY DIFFERENCE IN THE MEANING OF THE WORDS “CONSTRUCTION” AND “ERECTION” SO FAR AS THEY RELATE TO ENGINEERING MATTERS?

· IF THE WORDS BROADLY MEAN THE SAME THING, THEN WHY SHOULD THERE BE DIFFERENT POLICY WORDINGS?

THE CONSTRUCTION POLICY CONTINUED – SLIDE 51
· AT THE OUTSET, IT MUST BE CLEARY UNDERSTOOD THAT THE CONSTRUCTION POLICY IS DESIGNED AND INTENDED TO PROVIDE FOR EVENTS AND ACCIDENTS AT THE SITE OF OPERATIONS BEING THE CONTRACT SITE;

· ALTHOUGH DAMAGE OCCURS AT THE CONTRACT SITE ITS ORIGINS MAY BE REMOTE FROM THE CONTRACT SITE DUE TO FAULTY DESIGN PLAN OR SPECIFICATION INAPPROPRIATE MATERIALS OR OFF-SITE WORKMANSHIP DURING MANUFACTURE;

· GENERALLY INDEMNITY IS BASED ON FORTUITOUS PHYSICAL DAMAGE – NOTE NOT ACCIDENTAL DAMAGE, THIS IS FAR TOO RESTRICTIVE;

· IF DAMAGE OCCURS TO OTHER PROJECT PROPERTY THE POLICY WILL RESPOND, BUT SUBROGATION RIGHTS WILL BE RETAINED AGAINST THE PARTY WHO WERE RESPONSIBLE FOR THE OFF-SITE FAULTY CONDITION AS DESCRIBED ABOVE.

POLICY CONSTRUCTION – SLIDE 52
· THE CONSTRUCTION POLICY, AS FOR OTHER POLICIES, IS GENERALLY FORMULATED ON THE FOLLOWING BASIS

· PREAMBLE SETTING OUT THE PROMMISSORY CLAUSES;

· THE SCHEDULE SETTING OUT THE WHO, WHEN AND WHAT OF THE COVER, - THE INSURED PARTIES, THE PERIOD OF COVER AND THE RES (THE PROPERTY INSURED);

· SPECIFICATION THIS DETAILS THE INSURING CLAUSE, THE EXCEPTIONS, THE BASIS OF INDEMNIFICATION, MEMORANDA (THE EXTENSIONS OF BASIC COVER AND MODERATIONS OF BASIC COVER), GENERAL EXCEPTIONS;

· GENERAL CONDITIONS DESCRIBING THE DO’S AND DONT’S OF THE COVER AND CONSEQUENCES OF ANY INFRINGEMENTS

· SOME POLICIES COMBINE THE SCHEDULE & SPECIFICATION

THE PREAMBLE – SLIDE 53
· AS IN THE CASE OF ANY OTHER POLICY, IT HAS A PREAMBLE EMBRACING THE FOLLOWING CLAUSES

· THE CONSIDERATION CLAUSE, SETTING OUT THE TERMS OF PAYMENT (AMOUNT AND WHEN) FOR THE INDEMNITY PROMISED

· THE OPERATIVE CLAUSE DEFINING THE COVER (OR IT MAY REFER TO AN INSURING OR INDEMNITY CLAUSE CONTAINED IN THE POLICY SPECIFICATION WHERE THE COVER IS DEFINED)

· DUE OBSERVANCE CLAUSE

· SIGNING OR ATTESTATE CLAUSE

SCOPE OF CONSTRUCTION POLICY COVER – SLIDE 54
· ELECTRICAL/MECHANICAL FAILURE

· ACCIDENTAL/EXTRANEOUS DAMAGE

· COLLAPSE COLLISION IMPACT FALLING DAMAGE

· DAMAGE DUE TO FIRE OR EXTINGUISHING OF A FIRE

· ELEMENTAL PERILS DAMAGE (WIND, STORM, LIGHTNING, FLOOD ETC.)

· THEFT OR ANY ATTEMPT THEREAT

· MALICIOUS DAMAGE

· CONSEQUENCES OF FAULTY DESIGN PLAN SPECIFICATION

· CONSEQUENCES OF FAULTY MATERIALS OR WORKMANSHIP
CONTRACT WORKS PROPERTY INSURED – SLIDE 56
· THE PERMANENT AND TEMPORARY WORKS FORMING PART OF THE CONTRACT WORKS THIS IS A GENERAL DESCRIPTION, SOME INSURERS HAVE THEIR OWN DESCRIPTION

· THE PERMANENT WORKS

· THE PERMANENT WORKS DESCRIBED IN THE CONTRACT DOCUMENTS INCLUDING ALL MATERIALS AND FREE ISSUE MATERIALS AND OTHER GOODS TO BE INCORPORATED IN THE CONTRACT WORKS

· THE TEMPORARY WORKS

· CONSTRUCTIONAL AIDS EQUIPMENT STRUCTURES OR WORKS USED OR INTENDED FOR USE IN CONSTRUCTING THE CONTRACT WORKS AND NOT FORMING OR INTENDING TO FORM PART OF THE CONTRACT WORKS

· SUBJECT TO CERTAIN LIMITATIONS
TYPICAL OPERATIVE CLAUSE WORKS – SLIDE 57,58 & 59
· INSURERS ADOPT DIFFERENT TERMINOLOGY TO DEFINE THE INSURANCE PROVIDED, THE FOLLOWING IS ABOUT THE MOST COMMON WORDING:

· The Insurer will indemnify The Insured in respect of FORTUITOUS PHYSICAL LOSS OF OR DAMAGE TO The Property Insured or any part thereof from ANY CAUSE NOT HEREINAFTER EXCLUDED WHILST:

· (a) (i)in TRANSIT BY ROAD OR RAIL within the 
    Territorial Limits including LOADING 
    and UNLOADING or whilst TEMPORARILY STORED at any premises en route to or from the Contract site
· (ii) in STORAGE at any TEMPORARY

      STORAGE PREMISES within the 



 Territorial Limits

(iii) On or adjacent to or in the

      vicinity of the Contract Site



 until Taken Over by The Principal



 in terms of a Notice of 

 
 Completion Certificate or similar



 evidence of Legal Transfer issued



 by or on behalf of The Principal

· (b) During the CONTRACTUAL DEFECTS LIABILITY

·    or MAINTENANCE PERIOD not exceeding ???

Months but only in so far as The

Contractor and/or Sub-Contractor may

be liable for loss or damage under

the Defects Liability or Maintenance

Conditions of the Insured Contract

NOTE it is usual for this period to be 12 months but some Contracts call for a longer period 

DEFECTS LIABILITY OR MAINTENANCE PERIOD

SLIDE 60
· WHAT ARE THE CONTRACTOR’S RESPONSIBILITIES DURING THIS PERIOD?

· DURING THIS PERIOD THE CONTRACTOR’S LIABILITY IS TO ATTEND SITE TO MAKE ADJUSTMENTS CALIBRATIONS ETC. TO ENSURE THE CORRECT PERFORMANCE OF THE PROJECT WORKS.  WHILST THERE HE MAY CAUSE DAMAGE TO THE WORKS, THIS DAMAGE MUST BE RECTIFIED AT HIS OWN COST, USUALLY COVERED BY THE INSURANCE;

· SHOULD THERE BE ANY INHERENT DEFECTS WITHIN THE WORKS, HE MUST RECTIFY SUCH DEFECTS AND SHOULD THE DEFECTS HAVE RESULTED IN DAMAGE TO OTHER SOUND PORTIONS OF THE WORKS HE MUST ALSO REPAIR OR REPLACE SUCH DAMAGE

· THE POLICY WOULD NOT NECESSARILY PAY FOR ALL COSTS INCURRED, THE EXCEPTIONS APPLY 

SCOPE OF CONSTRUCTION POLICY – EXTENSIONS 1 – SLIDES 61, 62, 63 & 64
· TRANSIT BY LAND OR AIR WITHIN THE TERRITORIAL LIMITS AND, SOMETIMES BY INLAND WATERWAY – SOME INSURERS ALLOW TRANSIT BY SEA WITHIN THE COASTAL WATERS;

· COST PRICE ESCALATION DURING THE CONTRACT PERIOD OR DURING ANY PERIOD OF DAMAGE REPAIR

· DEMOLITION AND REMOVAL OF DEBRIS COSTS AT OR FROM THE CONFINES OF THE CONTRACT SITE

· EXPEDITING COSTS INCURRED IN RESPECT OF REPAIR, REPLACEMENT OR REINSTATEMENT FOLLOWING DAMAGE TO THE CONTRACT WORKS  
· FIRE FIGHTING COSTS FIRE BRIGADE AND FIRE EXTINGUISHER REFILLING OR REPLACEMENT

· PROFESSIONAL FEES INCURRED IN REPAIR OR REPLACEMENT OF DAMAGE

· ESTABLISHMENT AND SUPERVISORY COSTS INCURRED IN REPAIR ETC. OF DAMAGE TO THE CONTRACT WORKS

· DEVALUATION OR REVALUATION OF THE SOUTH AFRICAN CURRENCY IN RESPECT OF WORKS NOT YET COMPLETED

· CLAIMS PREPARATION COSTS EXCLUDING ANY COSTS OF PROVING A CLAIM UNDER THE POLICY

· SURROUNDING PROPERTY ADJACENT TO OR IN THE VICINITY OF THE CONTRACT WORKS DAMAGE TO PROPERTY UNDER THE CUSTODY AND CONTROL OF THE CONTRACTOR

· WORK AWAY DAMAGE TO CONTRACT WORKS PROPERTY WHILE SITUATE AT A MANUFACTURERS’ OR REPAIRERS’ PREMISES FOR WORK THEREON OR THEREIN

· PROPERTY TAKEN OVER PROPERTY TAKEN OVER FROM ONE CONTRACTOR AND HANDED OVER TO ANOTHER CONTRACTOR FOR WORK THEREON OR THEREIN

· PUBLIC AUTHORITIES:  THE COST OF REINSTATING THE CONTRACT WORKS FOLLOWING DAMAGE MAY INCREASE DUE TO COMPLYING WITH PUBLIC AUTHORITIES BUILDING OR OTHER REGULATIONS.  THE CLAUSE USUALLY HAS A LIMIT OF INDEMNITY  AND EXCLUDES ANY INSTANCE WHERE NOTICE HAS BEEN SERVED ON THE INSURED PRIOR TO THE OCCURRENCE OF DAMAGE

· PLANS AND DOCUMENTS:  THIS CLAUSE COVERS THE COST OF REDRAWIND OR REWRITING PLANS AND DOCUMENTS LOST OR DAMAGED DUE TO AN INDEMNIFIABLE EVENT UNDER THE POLICY,  SUBJECT TO A LIMIT OF INDEMENITY, LIMITED TO THE INTRINSIC VALUE OF MATERIALS USED AND THE COST OF LABOUR IN REINSTATING THE PLANS AND DOCUMENTS

SCOPE OF CONSTRUCTION POLICY – EXCEPTIONS – 65
THE EXCESS OR DEDUCTIBLE 

THIS EXCEPTION IS INTRODUCED FOR A VARIETY OF REASONS:

· TO ELIMINATE MINOR HAPPENINGS ON THE CONTRACT SITE THAT COULD AMOUNT TO A LARGE NUMBER OF TROUBLESOME AND TIME CONSUMING EVENTS NEEDING TO BE INVESTIGATED AND HANDLED

· TO ENCOURAGE THE CONTRACTOR TO BE MORE RISK AWARE, THUS BRINGING ABOUT SAFER WORKING CONDITIONS AND REDUCING

· INJURY TO PERSONS EMPLOYED ON THE CONTRACT SITE

· DAMAGE TO THE CONTRACT WORKS PROPERTY

· DAMAGE OR INJURY TO THIRD PARTY PROPERTY OR PERSONS

· FOR LARGER PROJECTS THE EXCESS IS USUALLY DIVIDED INTO MAJOR AND MINOR PERILS ALSO DEPENDING ON RISK FACTORS

· THE GREATER THE EXCESS, THE LESS THE PREMIUM (USUALLY),

· UNLESS THE EXCESS HAS BEEN PEGGED AT A PUNITIVE LEVEL RECOGNISING PREVIOUS BAD LOSS EXPERIENCE
SEE SLIDES 66, 67, 68, 69, 70 

SEE SLIDES FOR EXCEPTIONS

SEE SLIDES  71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81 FOR DISCUSSION ON DEFECTS EXCEPTIONS – COSTS ADDITIONAL, DE SERIES AND LEG SERIES 
· THE COST OF RECTIFYING DEFECTS IN MATERIALS, DESIGN OR WORKMANSHIP OR ANY COSTS RELATED TO RE-DESIGN, MODIFICATION, IMPROVEMENT, ALTERATION OR OVERHAUL WHEN REPAIRING OR REINSTATING LOSS OR DAMAGE

· DAMAGE DUE TO ELECTRICAL OR MECHANICAL BREAKDOWN OR EXPLOSION OF SECONDHAND OR USED PROPERTY

· TESTING PERIOD COVER LIMITED TO A SPECIFIED NUMBER OF DAYS, USUALLY 30 WORKING DAYS

· NORMAL MAKING GOOD, NORMAL UPKEEP OR REPAIR, CONDITIONS NORMAL TO THE ENVIRONMENT

· FAILURE TO COMPLY WITH PRESCRIBED TESTING OR COMMISSIONING TECKNIQUES OR DUE TO NULLIFYING OF SAFETY DEVICES OR AUTOMATIC CONTROLS

· WEAR AND TEAR OR GRADUAL DETERIORATION 

· LOSS BY DISAPPEARANCE OR THEFT PETTY THEFT

· CONTINUOUS DEWATERING OF CONTRACT SITE

· LOSS OF OR DAMAGE TO:

· DEEDS BONDS CASH BANK NOTES CHEQUES OTHER SECURITIES

· MECHANICALLY PROPELLED VEHICLE TRAILER OR AIRCRAFT WATERBORNE VESSEL OR CRAFT

· CONSTRUCTIONAL PLANT TOOLS OR EQUIPMENT

· PENALTIES FOR DELAY GUARANTEES OF PERFORMANCE OR EFFICIENCY CONSEQUENTIOAL LOSS

· LOSS OR DAMAGE DURING AIR TRANSIT OR OCEAN VOYAGE OR DURING STORAGE THEREAFTER

· LOSS OR DAMAGE OR CONSEQUENTIAL LOSS DUE TO

· RIOT STRIKE LOCKOUT CIVIL COMMOTION 

· WAR INVASION ACT OF FOREIGN ENEMY CIVIL WAR

· MUTINY MILITARY RISING MARTIAL LAW OR STATE OF SIEGE

· INSURRECTION REBELLION OR REVOLUTION

· ACTS DIRECTED TO OVERTHROW OR INFLUENCE ANY STATE OR GOVERNMENT BY TERRORISM OR VIOLENCE

· THE ACT OF ANY LAWFULLY ESTABLISHED AUTHORITY IN PREVENTING SUPPRESSING ANY OF THE ABOVE

· LOSS OR DAMAGE IN CONSEQUENCE OF ANY OCCURRENCE FOR WHICH A FUND HAS BEEN ESTABLISHED IN TERMS OF THE WAR DAMAGE INSURANCE AND COMPENSATION ACT

TESTING OF MACHINERY SLIDE 82
TWO CATEGORIES OF TESTS ARE CARRIED OUT ON MACHINERY, NAMELY:
STATIC TESTS;

RUNNING TESTS.

STATIC TESTS:

THIS TYPE OF TESTING IS USUALLY PERFORMED ONLY ONCE FOLLOWING THE INSTALLATION OF MACHINERY AND CAN BE CONSIDERED AS BEING SAFETY CHECKS PRIOR TO ENERGISING THE MACHINERY FOR RUNNING TESTS, OTHERWISE KNOWN AS ‘HOT TESTING’.

ESSENTIALLY THESE ARE ‘NON CONTINUING’ AND BASICALLY ‘NON OPERATIONAL’ TESTS, THEY MAY BE SEEN AS SAFETY CHECKS PRIOR TO RUNNING TESTS.  THESE STATIC TESTS CONSIST OF THE FOLLOWING ACTIVITIES:

· HYDRAULIC TESTS – AS APPLIED TO BOILERES, OTHER PRESSURE VESSELS AND PIPING:

· UNDER HYDRAULIC TESTING, THE PRESSURE PLANT IS FILLED WITH WATER AND THEREAFTER BY UTILISING A PRESSURE PUMP, ADDITIONAL WATER IS PUMPED INTO THE SYSTEM TO A PRESCRIBED TEST PRESSURE.  THE PRESSURE MUST BE HELD CONSTANT FOR A PRESCRIBED PERIOD OF TIME WITHOUT ANY LEAKS BECOMING EVIDENT;
· CONTINUITY AND INSULATION TESTS:  AS APPLIED TO ELECTRICAL EQUIPMENT

· THESE TESTS AR UNDERTAKEN BY THE USE OF MEGGERS AND OTHER LOW VOLTAGE IMPULSE TEST APPARATUS

· ELECTRONIC INTEGRITY TESTS AS APPLIED TO ELECTRONIC CIRCUITRY, COMPUTERS AND THE LIKE:
· THESE TESTS ARE CARRIED OUT USING OSCILLOSCOPES AND SIMILAR SIGNAL TESTING APPARATUS
· ROTATION DIRECTION TESTS:
· THESE TESTS ARE UNDERTAKEN UNDER ENERGISED CONDITIONS TO ENSURE THAT THE PHASE SEQUENCE HAS BEEN CORRECTLY CONNECTED SO AS TO ENSURE THE CORRECT ROTATION DIRECTION OF ELECTRIC DRIVE MOTORS FOR THE MACHINERY TO BE DRIVEN.  THIS IS A NECESSARY AND IMPORTANT TEST AS MOST MECHANICAL MACHINERY IS DESIGNED TO ROTATE IN ONE DIRECTION ONLY AND, IF ROTATED INCORRECTLY, SEVERE DAMAGE WOULD RESULT.

· TESTS INVOLVING THE INDIVIDUAL OPERATION OF AUXILLIARIES:

· THESE TESTS ARE USUALLY UNDERTAKEN WHERE MACHINERY HAS EXTERNAL OIL AND WATER PUMPS ETC.THESE TESTS ARE NECESSARY TO ESTABLISH THAT ADEQUATE QUANTITIES OF LUBRICATING OIL AND COOLING WATER WILL BE DELIVERED CONTINUOUSLY AT A SPECIFIED RATE AND PRESSURE  TO BEARINGS AND OTHER COMPONENTS REQUIRING LUBRICATION AND THAT THE COOLANT BEING DELIVERED WILL BE ADEQUATE TO MAINTAIN THE REQUIRED TEMPERATURE IN THE MACHINE.  THESE TESTSA USUALLY TAKE PLACE OVER A NUMBER OF HOURS, BUT ARE NOT CONSIDERED LOAD TESTS AS SUCH, BUT PURELY TESTS TO PROVE THE INTEGRITY OF THE SYSTEM BRFORE COMMISSIONING THE MAIN ITEMS OF EQUIPMENT.
RUNNING TESTS:
HAVING ESTABLISHED THE VALIDITY OF THE STATIC TESTING PROCEDURES DESCRIBED ABOVE, THE INSTALLED MACHINERY IS BROUGHT INTO OPERATION FOR THE PURPOSE OF LOAD TESTING.  IT IS NOT UNUSUAL FOR THESE LOAD TESTS TO COMMENCE BEFORE THE INTRODUCTION OF RAW MATERIALS OR FEEDSTOCK AND IN THE CASE OF BOILERS OR COMPRESSOR PLANT, THE STEAM OR AIR IS EXHAUSTED TO ATMOSPHERE, SO AS TO EVACUATE ANY FOREIGN BODIES THAT COULD DAMAGE THE MACHINERY TO WHICH THE STEAM OR AIR IS TO BE DELIVERED.  IN THE CASE OF BOILERS (STEAM RAISING PLANT), THE TERM REFERRED TO IS THE FLOATING OF SAFETY VALVES, THIS IS THE POINT WHERE STEAM IS FIRST RAISED.  THIS PERIOD MUST NOT BE CONFUSED WITH THE PERIOD WHEN LOW KEY FIRES ARE LIT IN THE BOILER TO DRY OUT REFRACTORY MQATERIALS AND TO BOIL THE STEAM RAISING SYSTEM THROUGH WITH ACID, SUCH OPERATIONS FALL UNDER STATIC TESTS.
AS PREVIOUSLY MENTIONED, DURING THE EARLY STAGES OF RUNNING TESTS THE PLANT IS OPERATED WITHOUT RAW MATERIALS OR FEEDSTOCK.  HAVING COMPLETED THESE INITIAL TEST RUNS, RAW MATERIALS OR FEEDSTOCK IS GRADUALLY INTRODUCED INTO THE SYSTEM UNTIL FULL LOAD CONDITIONS ARE ACHIEVED.

THE GENERAL PRACTICE IS THAT ONCE FULL LOAD CONDITIONS HAVE BEEN ACHIEVED WITH A FULL THROUGHPUT OF RAW MATERIALS OR FEEDSTOCK THAT THE PLANT WILL BE KEPT OPERATING AT THIS CAPACITY FOR A PRESCRIBED PERIOD OF TIME SO AS TO PROVE THE ABILITY OF THE MACHINE OR PROCESS PLANT TO OPERATE CONTINUOUSLY UNDER FULL LOAD CONDITIONS.  AT THIS POINT THE MACHINE OR PLANT IS ELIGIBLE FOR TAKE-OVER

THERE IS A LIMITATION TO WHICH INSURERS USUALLY PROVIDE COVER DURING RUNNING TESTS, THIS IS NORMALLY 28 DAYS.  THIS PERIOD MAY BE EXTENDED, BUT AT ADDITIONAL CHARGE.  WHERE MACHINERY HAS BEEN INSTALLED BY THE OWNER ON HIS OWN BEHALF IT IS USUAL TO RESTRICT THE COVER TO 7 OR 14 DAYS AS THE OWNER COULD THEN TRANSFER THE COVER TO HIS MACHINERY BREAKDOWN POLICY.

LET US NOW CONSIDER THE 28 DAY LIMIT.  IN SETTING THE LIMIT IT IS THE INTENTION THAT THIS WILL BE REGARDED AS DAYS ON WHICH THE MACHINERY IS OPERATED, OPERATED, WHETHER FOR ONE HOUR OR TWENTY FOUR HOURS.

THE PERIOD OF RUNNING TESTS (OR AS IT IS SOMETIMES REFERRED TO AS’HOT TESTING’ OR ‘COMMISSIONING’), IS PROBABLY THE HIGHEST RISK PERIOD DURING MACHINERY CONSTRUCTION.  IT IS AT THIS POINT WHEN DEFECTIVE CONDITIONS USUALLY MANIFEST THEMSELVES WHICH, OFTEN CAUSE DAMAGE TO OTHER SOUND PARTS AND SOMETIMES WITH CATASTROPHIC RESULTS.  THE RISKS OF ELECTRICAL/MECHANICAL BREAKDOWN, FIRE AND/OR EXPLOSION AND IMPACT DAMAGE FROM FLYING FRAGMENTS OF DISRUPTED MACHINERY ARE MORE ONEROUS THAN WHEN MACHINERY HAS BEEN RUNNING FOR A PERIOD OF TIME, THUS, IT IS USUAL FOR HIGHER LEVELS OF DEDUCTIBLE TO BE APPLIED.
THE QUESTION IS OFTEN RAISED AS TO WHY INSURERS DO PROVIDE TESTING COVER AFTER ERECTION FOR SECONDHAND OR USED MACHINERY WHERE THE CAUSE OF FAILURE IS REMOTE FROM THE MACHINE.  ONE OF THE QUESTIONS RAISED IS “WHAT IF THERE IS A POWER SURGE IN THE SUPPLY RETICULATION RESULTING IN THE FAILURE OF ELECTRICAL APPARATUS?”  “IF THE MACHINERY WERE NEW COVER WOULD BE PROVIDED, SO WHY NOT FOR SECONDHAND OR USED MACHINERY?”  THE RATIONALE HERE IS THAT A NEW MACHINE MAY WELL BE ABLE TO ABSORB THE POWER SURGE QUITE COMPETENTLY, HOWEVER, DUE TO THE DETERIORATION OF THE INSULATION A USED OR SECONDHAND MACHINE WOULD NOT HAVE THE SAME COMPETENCE AND, AS A CONSEQUENCE, WOULD FAIL.  THE POINT BEING THAT THE INSULATION BEGINS TO DETERIORATE THE MOMENT THE MACHINE IS FIRST ENERGISED AND BECOMES BRITTLE, PROBABLY DEVELOPING HAIRLINE CRACKS, IF MOVED THE INSULATION WILL PROBABLY FLAKE AND WHEN POWER IS AGAIN APPLIED, FAILURE COULD OCCUR, IF NOT AT THAT POINT, THEN FAILURE WOULD MOST LIKELY OCCUR WHEN THERE IS A POWER SURGE.
TESTING OF USED OR SECONDHAND MACHINERY WOULD USUALLY ONLY BE GIVEN WHERE THE MACHINERY HAD BEEN REFURBISHED AS NEW, E.G., ELECTRIC MOTORS AND TRANSFORMERS HAVING BEEN FULLY REWOUND AND MECHANICAL EQUIPMENT HAVING HAD AN ADEQUATE NON DESTRUCTION TESTING PROCEDURE UNDERTAKEN TO ESTABLISH THE INTEGRITY OF COMPONENT PARTS FOR FURTHER PERIODS OF SERVICE, ALSO ASSUMING THAT NEW BEARINGS, PISTONS, RINGS, SEALS HAD BEEN USED IN THE REASSEMBLY OF THE MACHINE AS WELL AS SHAFTS HAVING BEEN GROUND OR REPLACED.
INSURUES WOULD NOT EXCLUDE DAMAGE TO ADJACENT USED OR SECONDHAND MACHINERY  BY FLYING FRAGMENTS (IMPACT DAMAGE) OR FIRE ORIGINATING IN ADJACENT MACHINERY, WHETHER SUCH ADJACENT MACHINERY IS NEW OR SECONDHAND.  ELECTRICAL OR MECHANICAL BREAKDOWN WOULD STILL BE EXCLUDED EVEN IF THE CAUSE OF THE BREAKDOWN WAS DUE TO THE ADJACENT USED OR SECONDHAND  MACHINE.
BASIS OF INDEMNIFICATION, WORKS – SEE SLIDES 83 & 84
· REPAIR REPLACEMENT OR REINSTATEMENT COSTS

· NEW PROPERTY -  COSTS OF REPAIR OR REPLACEMENT

· USED OR SECONDHAND PROPERTY – AS ABOVE BUT NOT EXCEEDING THE MARKET VALUE IMMEDIATELY PRIOR TO THE LOSS OR DAMAGE

· EXTENSIONS TO BASIC COVER

· DEMOLITION – LIMIT OF INDEMNITY

· EXPEDITING COSTS – LIMIT OF INDEMNITY 

· FIRE FIGHTING COSTS – COSTS LEVIED BY FIRE BRIGADE AND/OR COSTS OF RESTORING FIRE EXTINGUISHERS

· PROFESSIONAL FEES – COSTS INCURRED IN REINSTATEMENT OF LOSS OR DAMAGE

· ESTABLISHMENT AND SUPERVISORY COSTS – COSTS INCURRED IN EFFECTING REPAIRS OR REPLACEMENT SUBJECT TO A LIMIT OF INDEMNITY

· DEVALUATION OR REVALUATION – UPWARD OR DOWNWARD ADJUSTMENTS IN VALUE OF UNCOMPLETED WORKS SUBJECT TO A PERCENTAGE LIMITATION

· CLAIMS PREPARATION COSTS – COSTS INCURRED IN PRODUCING AND CERTIFYING THE LOSS OR DAMAGE SUBJECT TO A LIMIT OF INDEMNIOTY.  COSTS OF PROVING A CLAIM FOR LOSS OR DAMAGE ARE EXCLUDED

· SURROUNDING PROPERTY DAMAGE – SUBJECT TO A LIMIT OF INDEMNITY

THIRD PARTY LIABILITY INDEMNITY CLAUSE – SLIDE 85
· THE INSURERS WILL INDEMNIFY THE INSURED AGAINST ALL SUMS FOR WHICH THE INSURED SHALL BECOME LEGALLY LIABLE TO PAY FOR AND IN CONSEQUENCE OF:

· ACCIDENTAL DEATH OF OR BODILY INJURY TO OR ILLNESS OR DISEASE CONTRACTED BY ANY PERSON

· ACCIDENTAL LOSS OF OR DAMAGE TO PROPERTY

· OCCURRING DURING THE PERIOD OF THE INSURED CONTRACT AND ARISING DIRECTLY OUT OF OR IN CONNECTION WITH THE PERFORMANCE OF THE INSURED CONTRACT AT THE CONTRACT SITE

· IT MUST BE REMEMBERED THAT THIS LIABILITY SECTION IS INTENDED TO COVER THOSE LIABILITIES INCURRED IN THE PERFORMANCE OF THE INSURED CONTRACT AT THE CONTRACT SITE.  IT IS NOT A GENERAL CONTRACTOR’S LIABILITY COVER

THIRD PARTY LIABILITY CLAUSES –SLIDE 86
· LEGAL COSTS AND EXPENSES

· JOINT INSURED

· CROSS LIABILITIES

· LOADING OR UNLOADING

· TEMPORARY STORAGE PREMISES

· ARREST, ASSAULT, DISCHARGE OR DEFAMATION

· EMERGENCY MEDICAL EXPENSES

· LEGAL DEFENCE COSTS

· TRESSPASS OR NUISANCE

THIRD PARTY LIABILITY EXCEPTIONS – SEE SLIDES 87, 88, 89, 90 & 91
· DEATH OF OR BODILY INJURY OR DISEASE CONTRACTED BY ANY PERSON EMPLOYED BY THE INSURED UNDER A CONTRACT OF SERVICE OR APPRENTICESHIP IF SUCH DEATH INJURY ILLNESS OR DISEASE ARISES OUT OF OR IN THE COURSE OF SUCH EMPLOYMENT

· CLAIMS ARISING OUT OF OR IN CONNECTION WITH THE OWNERSHIP POSSESSION OR USE BY THE INSURED OF ANY VEHICLE OR TRAILER FOR WHICH THE INSURED IS REQUIRED TO EFFECT INSURANCE UNDER ANY LEGISLATION THIS INSURANCE SHALL NOT APPLY TO:

· MECHANICAL PLANT EXCEPT FOR LIABILITY AGAINST WHICH THE INSURED IS REQUIRED TO EFFECT INSURANCE UNDER ANY LEGISLATION COVERING THE USE OF SUCH PLANT

· CLAIMS ARISING BEYOND THE LIMITS OF ANY CARRIAGEWAY OR THOROUGHFARE IN CONNECTION WITH THE LOADING AND/OR UNLOADING OF ANY VEHICLE

· CLAIMS ARISING OUT OF THE USE OF ANY VEHICLE OR PART THEREOF AS A TOOL OF TRADE OR ARISING IN CONNECTION WITH ANYTHING THEREIN OR THEREON MANUFACTURED BY OR ATTACHED THERETO

· CLAIMS ARISING BY OR THROUGH OR IN CONNECTION WITH THE OWNERSHIP OR POSSESSION OR USE UNDER THE CONTROL OF THE INSURED OF ANY AIRCRAFT OR WATERCRAFT (OTHER THAN WATERCRAFT WHICH ARE NOT SELF PROPELLED OR ARE LESS THAN THREE (3) TONNES NETT MASSWHILST ON INLAND WATERWAYS)

· LOSS OF OR DAMAGE TO PROPERTY:

· BELONGING TO THE INSURED OR IN HIS CUSTODY OR CONTROL

· WHICH FORMS OR SHOULD FORM THE SUBJECT OF INSURANCE UNDER THE CONTRACT WORKS SECTION OF THE POLICY

· FOR THE PURPOSE OF THIS EXCEPTION THE TERM ‘CUSTODY AND CONTROL’ SHALL NOT APPLY TO:

· PREMISES AND STRUCTURES (INCLUDING CONTENTS) FIXED PLANT AND MACHINERY TEMPORARILY OCCUPIED OR USED BY THE INSURED FOR THE PURPOSE OF THE INSURED CONTRACT

· PROPERTY NOT HIRED BY OR ON LOAN TO THE INSURED BUT FOR WHICH THE INSURED HAS AGREED TO PROVIDE STORAGE FACILITIES

· PROPERTY OF EMPLOYEES OR VISITORS

· VEHICLES (INCLUDING THE CONTENTS THEREOF) UNDER THE CUSTODY OR CONTROL OF THE INSURED FOR THE PURPOSE OF PARKING

· LIQUIDATED DAMAGES OR PENALTIES FOR DELAY OR DETENTION OR IN CONNECTION WITH GUARANTEES OF PERFORMANCE OR EFFICIENCY

· THE COST OF MAKING GOOD FAULTY WORKMANSHIP MATERIALS OR DESIGN IN ANY PART OF THE CONTRACT WORKS PROPERTY INSURED

· DAMAGE TO ANY PROPERTY LAND OR BUILDING CAUSED BY THE REMOVAL OR WEAKENING OF SUPPORT OF SUCH PROPERTY LAND OR BUILDING

· LIABILITY ASSUMED BY AGREEMENT AND WHICH WOULD NOT HAVE ATTACHED IN THE ABSENCE OF SUCH AGREEMENT BUT THIS EXCEPTION SHALL NOT APPLY TO:

· A)THE INSURED CONTRACTS

· B)SUB-CONTRACT AGREEMENTS

· C)ANY AGREEMENTS FOR THE HIRE OR LOAN OF CONSTRUCTION PLANT

·     OR THE SUPPLY OF MATERIALS OR CONSUMABLES

· D)AGREEMENTS WITH SOUTH AFRICAN TRANSPORT SERVICES

· E)AGREEMENTS WITH PUBLIC SUPPLY AUTHORITIES 

· F)AGREEMENTS WITH MUNICIPAL OR PROVINCIAL AUTHORITIES

· 
PROVIDED ALWAYS THAT A) B) &C) ABOVE SHALL NOT EXTEND TO NOR INCLUDE LOSS OR DAMAGE TO MOBILE AND NON MOBILE CONSTRUCTIONAL PLANT AND EQUIPMENT BELONGING TO OR THE RESPONSIBILITY OF ANY CONTRACTOR OR SUB-CONTRACTOR

· INJURY LOSS DAMAGE OR LIABILITY DIRECTLY OR INDIRECTLY OCCASIONED BY HAPPENING THROUGH OR IN CONSEQUENCE OF WAR INVASION ACT OF FOREIGN ENEMIES HOSTILITIES (WHETHER WAR BE DECLARED OR NOT) CIVIL WAR REBELLION REVOLUTION INSURRECTION MILITARY OR USURPED POWER OR CONFISCATION OR NATIONALISATION OR REQUISITION OR DESTRUCTION OF OR DAMAGE TO PROPERTY BY OR UNDER THE ORDER OF ANY GOVERNMENT OR PUBLIC OR LOCAL AUTHORITY

GENERAL EXCEPTIONS - SEE SLIDE 92
· 1
SAIA NUCLEAR EXCEPTION

· 2
SAIA RIOT STRIKE AND CIVIL COMMOTION EXCEPTION

· 3
THE DEDUCTIBLE OR EXCESS

· 4
LOSS DAMAGE OR LIABILITY FOR WHICH THE PRINCIPAL DOES NOT CONTRACTUALLY HOLD THE 
CONTRACTOR LIABLE

GENERAL MEMORANDA – SEE SLIDE 93
· INDEMNITY TO INSURED PARTIES

NOT ALL INSURERS SUBSCRIBE TO THIS MEMORANDUM

ALTHOUGH IT IS GENERALLY IN COMPLIANCE WITH MOST

CONTRACT CONDITIONS.  WE WILL DISCUSS THIS CLAUSE IN

DETAIL

INDEMNITY TO INSURED PARTIES – SEE SLIDES 94, 95 & 96
· SUBJECT TO THE TERMS EXCEPTIONS MEMORANDA AND CONDITIONS OF THE POLICY IT IS HEREBY DECLARED AND AGREED THAT:

other than work performed or undertaken by The Principal on his own behalf The Contract(s) entered into between The Principal and/or The Contractor(s) and/or Sub-Contractor(s) shall form the basis on which this Insurance is arranged but such Contract(s) shall not override the Terms Exceptions and Conditions of this Policy

the indemnity by this Policy shall be granted to the Insured parties to the extent required by the Conditions of Contract(s) between the Principal and the Contractor(s) and between the Contractor(s) and the Sub-Contractor(s) whilst engaged on the Contract Site in performance of the Insured Contract(s) or whilst the Property Insured or any part thereof is in Transit (including loading and unloading) or whilst such property is temporarily situated at other premises as provided for herein

in respect of Manufacturers or Suppliers or Independent Project Managers Consultants Draftsmen Engineers Architects Quantity Surveyors and any other Professional Party who *(may be deemed to be included) *(is named) as an Insured under this Policy The Insurance by this Policy shall not apply in respect of loss damage or liability arising from their Professional Activity or Off-Site Manufacturing

nothing contained in this Policy shall preclude any party named herein as The Insured to proceed against any other Party or Parties named as The Insured for loss damage or liability arising directly or indirectly from any uninsured activity or activities


* or * One or the other (optional)

POLICY CONDITIONS – SEE SLIDE  97, 98,  99 & 100
· 1
REQUIREMENTS FOLLOWING AN EVENT
     LIKELY TO GIVE

     RISE TO A CLAIM:

A) GIVE NOTICE THEREOF TO THE INSURER

B) PRESERVE DAMAGED AND DEFECTIVE PROPERTY

C) TAKE PRACTICAL STEPS TO MINIMISE LOSS OR DAMAGE

D) GIVE NOTICE TO POLICE OF ANY INCIDENCE OF THEFT

E) ADVISE INSURERS OF ANY POSSIBLE OR IMPENDING PROSECUTION

F) FURNISH INSURER WITH FULL DETAILS OF THE EVENT PLUS ALL EVIDENCE VOUCHERS PROOF AND EXPLANATIONS

2 AT THE EXPENSE OF THE INSURERS DO
   AND PERMIT



TO BE DONE ALL ACTS AND THINGS
       NECESSARY OR


  REASONABLY REQUIRED TO ENFORCE
      RIGHTS OR

      REMEDIES OR INDEMNITY FROM OTHER
      PARTIES

· 3
INSURED TO ALLOW INSURER OR HIS
·     REPRESENTATIVE

       ACCESS TO SITE OF DAMAGE TO
       INVESTIGATE CAUSE



WITHOUT INCURRING ANY LIABILITY
       TO TAKE POSESSION OF DAMAGED
       PROPERTY AND
       DEAL WITH
ANY SALVAGE.  
       IF THE INSURED
       OBSTRUCTOR PREVENT 
THE INSURER
       IN THEIR INVESTIGATIONS ALL
      
BENEFIT UNDER POLICY MAY BE
       FORFEITED

4THE INSURED MAY NOT MAKE ANY
   OFFER OR PAYMENT OR INDEMNITY
   WITHOUT THE INSURER’S WRITTEN 
CONSENT THE INSURER SHALL BE
    ENTITLED TO TAKE



OVER AND CONDUCT IN THE NAME OF
       THE INSURED



ANY CLAIM FOR INDEMNITY OR
       DAMAGES
· 5
FRAUDULENT CLAIMS SHALL NOT BE
·    RECOVERABLE

· 6
LIABILITY HAVING BEEN ADMITTED BY
·    THE INSURER



ANY DISPUTE IN THE AMOUNT PAYABLE
       SHALL BE



REFERRED TO ARBITRATION IN
       ACCORDANCE WITH THE



LAWS IN FORCE AT THE TIME


7
ANY DISPUTE IN THE AMOUNT OF ANY
       LOSS MUST BE 
REFERRED TO
       ARBITRATION WITHIN 12 CALENAR
    
MONTHS FROM THE DATE OF THE
       DISPUTE OR THE 
CLAIM SHALL BE
       REGARDED AS ABANDONED


8
ANY DISCLAIMER OF LIABILITY BY
       THE INSURER FOR 
ANY EVENT
       REPORTED AS A CLAIM UNDER THE
       POLICY 
MUST BE THE SUBJECT OF
       PENDING LEGAL ACTION 
WITHIN 12
       CALENDAR MONTHS FROM THE DATE OF
       THE DISCLAIMER

· 9  IF A DEFECT IS FOUND IN ANY PART

·    OF THE 
INSURED 
PROPERTY

·    WHICH SUGGESTS THAT A SIMILAR

       DEFECT EXISTS IN OTHER PARTS OF

       THE INSURED PROPERTY, THE

       INSURED SHALL IMMEDIATELY 

       INVESTIGATE AND IF NECESSARY

       RECTIFY SUCH DEFECT IN SUCH

       OTHER PARTS AT HIS OWN EXPENSE

       OR ALTERNATIVELY BEAR ALL LOSSES

       ARISING OUT OF THE SAID DEFECTS

· 10 INSURED SHALL EXERCISE REASONABLE 

·    CARE:

       IN SELECTION AND SUPERVISION OF

     ALL EMP LOYEES TO PREVENT AND

     MINIMISE LOSS DAMAGE OR LIABILITY

     TO COMPLY WITH STATUTORY

     REGULATIONS

11 IN THE EVENT OF STOPPAGE OF WORK ON  THE CONTRACT 
SITE FOR ANY PERIOD 
OF 3 CONSECUTIVE MONTS COVER UNDER THE POLICY SHALL BE SUSPENDED CONTINUANCE 
SHALL ONLY BE AGREED TO IN WRITING BY THE INSURER

UNDERWRITING CRITERIA – GENERAL INFORMATION 1 – SEE SLIDE 102
· NAME OF PROPOSER;

· RELATIONSHIP OF PROPOSER TO PROJECT;

· IS THERE A CONTRACTUAL RESPONSIBILITY TO INCLUDE THE INTERESTS OF OTHER PARTIES?

· IF SO, NAME THESE PARTIES (SEE NEXT SLIDE SLIDE 103);

· LOCATION OF CONTRACT SITE;

· DESCRIBE THE CONTRACT SITE TOPOGRAPHY;

· RESULTS OF ANY GEOTECHNIC AND HYDROLOGY INVESTIGATIONS CARRIED OUT NAME(S) OF ENGINEERS;

· DESCRIPTION OF PROJECT;

· COPIES OF PLANS, SPECIFICATIONS AND APPLICABLE CONTRACT DOCUMENT CLAUSES WOULD BE OF PARTICULAR VALUE TO UNDERWRITER;

· PARTICULARS OF ANY FREE-ISSUE MATERIALS TO BE PROVIDED TO THE CONTRACTOR AND VALUE THEREOF;

UNDERWRITING CRITERIA, GENERAL INFORMATION, 2 – SLIDE 104
· IS THE PROJECT A TURNKEY PROJECT OR WILL IT BE TAKEN OVER IN SECTIONS WHEN COMPLETE;

· WILL THE PROJECT BE GIVEN TO ONE CONTRACTOR OR WILL IT BE FRAGMENTED IN OTHER WORDS WILL SEPARATE CONTRACTS BE AWARDED TO CIVIL, STRUCTURAL, ELECTRICAL AND MECHANICAL CONTRACTORS;

· WILL SITE PREPARATION INVOLVE BUILDINGS DEMOLITION

· IF SO, PROVIDE PARTICULARS OF WORK ENTAILED, WITH PARTICULAR REFERENCE TO BUILDINGS AND POTENTIALLY HAZARDOUS SUBSTANCES THAT MAY HAVE BEEN STORED;

· THE OVERALL CONTRACT PERIOD FROM………TO………;

· A BAR CHART SHOWING VARIOUS ACTIVITIES WOULD BE BENEFICIAL TO PREMIUM COMPUTATION;

· THE FULL CONTRACT VALUE INCLUDING FREE-ISSUE MATERIALS;

· THE VALUE OF EACH ENGINEERING DISCIPLINE;

· THE SECURITY PRECAUTIONS TO BE UNDERTAKEN TO PREVENT THEFT, MALICIOUS DAMAGE ETC.;

UNDERWRITING CRITERIA CIVIL WORKS – 1 SLIDE 105
· THE VALUE OF CIVIL WORKS;

· ANY SPECIAL PRECAUTIONS TO BE TAKEN IN VIEW OF GEOTECHNIC OR HYDROLOGY FINDINGS;

· DESCRIBE THE FOUNDATIONS ESPECIALLY WHETHER THEY INCLUDE PILES AND THEIR TYPE STRIP, RAFT ETC.;

· IS THE POLICY TO PROVIDE FOR PILING, IF SO TYPE OF PILES ENVISAGED AND EXPECTED DEPTH OF PILES;

· NAME OF PILING CONTRACTOR;

· PROVIDE THE DEPTH OF EXCAVATIONS;

· TO WHAT EXTENT WILL THERE BE REMOVAL OF SUPPORT (LATERAL AND/OR OTHERWISE) TO ADJACENT PROPERTY OR BUILDINGS;

· IF TEMPORARY AND PERMANENT SUPPORT TO BE INSTALLED WHO WILL UNDERTAKE THIS WORK;

· NAME THE SUPPORT CONTRACTOR;

· WILL THERE BE ANY ON-SITE MANUFACTURE OR CASTING OF PRESTRESSED COMPONENTS;

UNDERWRITING CRITERIA CIVIL WORKS – 2 SLIDE 106
· PROXIMITY OF SITE TO SEA OR INLAND WATERWAYS;

· IF A RIVER OR DAM PROVIDE THE 50 YEAR FLOOD HISTORY, IS THERE A POSSIBILITY OF THE SITE BEING FLOODED FROM THIS WATER SOURCE;

· DESCRIBE THE PRECAUTIONS TO PREVENT FLOODING;

· DEPENDING ON HYDROLOGY REPORT, WHAT PRECAUTIONS ARE TO BE TAKEN TO HANDLE THE INGRESS OF WATER, FROM AN UNDERGROUND SOURCE;

· ALSO, GIVE DETAILS OF STANDBY PUMPING ARRANGEMENTS;

UNDERWRITING CRITERIA CIVIL WORKS – 3 SLIDE 107
· IF THE CIVIL WORKS COMPRISES SHAFT SINKING TUNNELLING OR OTHER UNDERGROUND WORK THEN DESCRIBE:

· THE DIAMETER OF THE SHAFT OR TUNNELL,

· THE PROPOSED DEPTH OF THE SHAFT OR LENGTH OF THE TUNNELL AND WHETHER THE SHAFT OR TUNNELL WILL BE LINED,

· THE PRE-EXCAVATION GROUND INTEGRITY INVESTIGATIONS, A COPY OF THE REPORT WOULD BE NECESSARY PLUS THE ENGINEER’S RECOMMENDATIONS,

· PARTICULARS OF THE METHOD OF PROBING AHEAD OF THE WORKING FACE DURING EXCAVATION IS A MUST;

· FOR ANY RAISEBORING OR TUNNELL BORING WORK THE DIAMETER OF THE RAISEBORE HEAD OR TUNNELL BORING HEAD MUST BE GIVEN PLUS DETAILS AS REQUIRED IN THE SECOND THIRD AND FOURTH PARAMETER ABOVE. 

PROBING AHEAD OF WORKING FACE – SLIDE 108
SEE SLIDE

UNDERWRITING CRITERIA STRUCTURAL WORKS

SLIDE 109
· THE STRUCTURE TO BE DESCRIBED FULLY GIVING :

· THE TYPE OF THE STRUCTURE IE. FACTORY, WAREHOUSE, OFFICE BLOCK, HOSPITAL OR TENEMENT BUILDING ETC.,

· THE NATURE OF THE STRUCTURE WHETHER IT IS OF CONCRETE, WITH BRICK INFILLS OR A BASIC STEEL STRUCTURE WITH CONCRETE LANDINGS WITH BRICK INFILL ETC.,

· THE NUMBER OF BASEMENTS,

· DETAILS OF ANY PROTOTYPE OR UNTRIED FEATURES EMBODIED IN THE DESIGN OF THE STRUCTURE, WHETHER STRUCTURAL OR CONSTRUCTION METHOD. IS THE SELECTED CONTRACTOR FAMILIAR WITH THIS METHODOGY, 

· THE NUMBER OF FLOORS,

· THE TYPE OF FINISHES,

· DETAILS WHEN ELECTRICALS AND MECHANICALS WILL BE INSTALLED;

· DESCRIBE THE MEASURES TO PREVENT THE STRUCTURE FROM FLOODING AND WHAT PUMPING ARRANGEMENTS WILL BE PRESENT TO HANDLE THE INGRESS OF WATER.

UNDERWRITING CRITERIA ELECTRICAL & MECHANICAL WORKS SLIDE 110
· DESCRIBE THE ELECTRICALS AND MECHANICALS TO BE INCORPORATED INTO THE WORKS IE BOILERS, POWER SUPPLY TRANSFORMERS AND SWITCHGEAR, AIR CONDITIONING AND/OR MANUFACTURING MACHINERY EG TO MANUFACTURE WIDGETS;

· WHETHER THERE ARE ANY UNTRIED FEATURES OR PROTOTYPES OR WHETHER THE MACHINERY IS STANDARD OF THE SAME TYPE AND SIZE CURRENTLY OPERATING IN MANY FACTORIES;

· GIVE PARTICULARS OF THE INSTALLATION PROCESS AND TESTING METHODS;

· WILL PARTS OF THE MACHINERY BE TAKEN INTO OPERATION BEFORE THE PLANT AS A WHOLE IS COMMISSIONED, IN OTHER WORDS WILL THERE BE BENEFICIAL USE BEFORE TAKE-OVER, IF SO, MUST INSURANCE CONTINUE AFTER BEING TAKEN INTO USE? IS COVER TO INCLUDE ELECTRICAL AND MECHANICAL BREAKDOWN?

· IS THE FEEDSTOCK INFLAMABLE OR IS THERE AN EXPLOSION HAZARD

· DESCRIBE THE TESTING PROCEDURE PARTICULARLY THE RUNNING TEST AND SAFETY PRECAUTIONS DURING TESTING

WHAT DETERMINES A PROTOTYPE OR UNTRIED FEATURE SLIDE 111
A PROTOTYPE AND AN UNTRIED FEATURE ARE BASICALLY THE SAME THING.  A PROTOTYPE IS WHERE A NEW TECHNIQUE OR DEVELOPMENT HAS BEEN PUT INTO PRACTICE NOT HAVING BEEN TESTED OR USED PREVIOUSLY TO PROVE ITS VIABILITY, OR IF IT HAS BEEN USED IT HAS NOT HAD SUFFICIENT TIME TO PROVE ITSELF, THUS IT IS AN UNTRIED FEATURE
UNDERWRITING CRITERIA MAINTENANCE PERIOD SLIDE 112
· GIVE DETAILS OF THE MAINTENANCE REQUIREMENTS OF THE CONTRACT, DOES THE CONTRACT CALL FOR

· MAINTENANCE VISITS ONLY,

· LIMITED MAINTENANCE PROVIDING FOR DAMAGE CONSEQUENT ON PRIOR DEFECTS OF MATERIALS, WORKMANSHIP, DESIGN PLAN OR SPECIFICATION OCCURRING DURING CONSTRUCTION AT THE CONTRACT SITE,

· WIDER FORM OF MAINTENANCE ALLOWING FOR DAMAGE RESULTING FROM ALL PRIOR DEFECTS OF MATERIALS,  WORKMANSHIP, DESIGN PLAN OR SPECIFICATION;

· DOES THE CONTRACT ALLOW FOR SUBROGATION RIGHTS IN THE EVENT OF DEFECTIVE MATERIALS, DESIGN, PLAN OR SPECIFICATION OR OFF-SITE WORKMANSHIP.

GENERAL CONSIDERATIONS THIRD PARTY LIABILITY 1 - SLIDE 113
· LIMIT OF INDEMNITY (INCLUSIVE OR EXCLUSIVE OF EXTENSIONS – R00,000,000;

· PROPERTY DAMAGE EXCESS

· RISK LOCATION RELATIVE TO:

· ADJACENT PROPERTIES

· EXISTING PUBLIC SERVICES OF WATER, SEWERAGE, ELECTRICITY OVERHEAD LINES OR UNDERGROUND CABLES

· EXISTING PROPERTY ADJACENT TO CONTRACT WORKS SITE

· IS THERE TO BE ANY BLASTING, IF SO, GIVE DETAILS

· DEPTH OF EXCAVATION 

· WILL THE EXCAVATION AFFECT THE SUPPORT OF ADJACENT THIRD PARTY BUILDINGS

· EXPERTISE OF DESIGN ENGINEER AND CONTRACTOR

· ARE THE WORKING METHODS STANDARD AND WILL THERE BE ANY METHODS OF WORK UNFAMILIAR TO THE CONTRACTOR
GENERAL CONSIDERATIONS THIRD PARTY LIABILITY 2 - SLIDE 114
· ONE MUST THEN CONSIDER THE NECESSITY TO INCLUDE ANY OR ALL OF THE FOLLOWING EXTENSIONS OF COVER:

· ARREST, ASSAULT, DISCHARGE AND DEFAMATION

· EMERGENCY MEDICAL EXPENSES

· PREVENTION OF ACCESS

· LEGAL DEFENCE COSTS

· TRESSPASS OR NUISANCE;

· REMOVAL OF SUPPORT (LATERAL OR VERTICAL) COULD BE AN EXTENSION, HOWEVER THE TERMS OF THIS COVER DIFFERS CONSIDERABLY FROM THE BASIC COVER, THUS IT IS DESIREABLE TO ISSUE A SEPARATE SECTION OR POLICY. THIS COVER WILL BE DISCUSSED SEPERATELY. 

PREMIUM COMPUTATION C.W. GENERAL 1 SLIDE 115
· UNDERWRITING IS A SCIENCE AND NOT MERELY A RULE OF THUMB;

· THE UNDERWRITER WHO RELIES ON GUESSWORK MAY BE LUCKY FOR A PERIOD BUT WILL SOON COME SHORT;

· ONE CANNOT ASSUME THAT A SINGLE RATE WOULD APPLY TO ALL AND ANY PROJECT, NO MATTER HOW SLIGHT, THERE ARE ALWAYS DIFFERENCES WHICH COULD MAKE A VAST DIFFERENCE TO THE RATE CHARGED;

· ACCORDINGLY EACH RISK MUST BE UNDERWRITTEN ON ITS OWN MERITS AND PECULIARITIES WITH EACH ASPECT BEING GIVEN INDIVIDUAL CONSIDERATION;

· WE THEN CALCULATE INDIVIDUAL RATES FOR THE CIVIL, STRUCTURAL,ELECTRICAL & MECHANICAL AND LIABILITY RISKS;

· NO, I AM NOT GOING TO GIVE YOU BASIS RATES, BUT I WILL SUGGEST METHODS OF CALCULATION.  THE BASIS RATES ARE FOR EACH UNDERWRITING HOUSE TO DETERMINE THEMSELVES.

PREMIUM COMPUTATION C.W. GENERAL SLIDE 2 - 116
· IT MUST BE APPRECIATED THAT PERILS OF THE ENVIRONMENT HAVE A DIFFERENT IMPACT ON EACH OF THE


CONSTRUCTION DISCIPLINES;

· FOR EXAMPLE, EXCESSIVE RAINFALL MAY NOT BE AS CRITICAL TO A PARTLY CONSTRUCTED STRUCTURE AS IT WOULD TO FOUNDATION EXCAVATIONS, ON THE OTHER HAND WIND MAY NOT CAUSE MUCH DAMAGE TO AN EXCAVATION AS IT WOULD TO A STRUCTURE NOT ENTIRELY BRACED OR STEEL BEING LIFTED INTO POSITION A FURTHER PROBLEM WOULD BE WHEN A STRUCTURE IS NOT FULLY CLAD THUS CAUSING A WIND TUNNELL WITHOUT ANY EXIT;

· FIRE IS A HAZARD MORE SERIOUS WHERE THE BUILDING IS NEARING COMPLETION OR WHERE MACHINERY HAS BEEN INSTALLED OFTEN PACKING MATERIALS ARE NOT REMOVED FROM SITE.  FIRE IS NOT THAT SERIOUS WHEN RELATED TO EXCAVATIONS OR FOUNDATIONS ONE COULD EXPECT MINIMAL DAMAGE;

PREMIUM COMPUTATION C.W. CIVIL WORKS 1 SLIDE 117
· It is usual for there to be a specific rate % for each project type e.g.. ROADS, RAILWAY SYSTEMS, DAMS, SHAFT SINKING, AIRPORT RUNWAYS/APRONS, TUNNELLING AND THE LIKE;

· THE APPLICABLE RATE X (SAY 2.5%) MUST THEN BE APPORTIONED TO RISK CATEGORIES, FOR EXAMPLE, (THESE % ARE JUST AN ILLUSTRATION AND ARE NOT REALISTIC) STORM/WIND 45% FIRE/LIGHTNING/EXPLOSION 5% COLLAPSE/LANDSLIDE 40% THEFT/MALICIOUS DAMAGE 10%;

· NEXT ONE MUST DECIDE ON THE EXTENT OF THE RISK APPLICABLE TO EACH CATEGORY, THUS STORM AND WIND ARE 45% OF 2.5%= 1.125%  BUT THE WORK IS BEING UNDERTAKEN DURING THE DRY SEASON THEREFORE THIS RISK IS REGARDED AS MINIMAL SAY 25% OF THE NORM, OUR RATE FOR THIS PORTION IS THUS 25% 1.125% = 0.281%;

· THE SAME CALCULATION IS CARRIED OUT FOR EACH OF THE OTHER CATEGORIES OF THE RATE X;

PREMIUM COMPUTATION C.W. CIVIL WORKS 2 SLIDE 1118
· THE NEXT PART OF THE CALCULATION IS TO TAKE INTO ACCOUNT THE PERIOD ON RISK, THIS MAY NOT ONLY BE THE CONSTRUCTION PERIOD, BUT THE RISK MAY CONTINUE UNTIL TAKE-OVER OF THE COMPLETED PROJECT AS IN THE CASE OF A TURNKEY PROJECT;

· IT MUST BE REMEMBERED THAT IF TAKE-OVER IS TO BE DELAYED UNTIL FINAL COMPLETION, THEN THE CIVIL RISK WILL BE EXPOSED FOR A PERIOD THAT MUST BE DETERMINED (DURING CONSTRUCTION AND THEREAFTER UNTIL TAKEOVER);

· FINALLY THERE MUST BE A CHARGE FOR THE MAINTENANCE PERIOD DEPENDING ON THE NATURE OF MAINTENANCE COVER REQUIRED IN TERMS OF THE CONTRACT;

· THE CUMULATIVE RATE IS THEN APPLIED TO THE CIVIL PORTION OF THE CONTRACT VALUE TO PRODUCE A PREMIUM.

PREMIUM COMPUTATION C.W. STRUCTURAL WORKS, 1 - SLIDE 119, 
· There is a specific rate % for each project type e.g.. RESIDENTIAL BUILDINGS, OFFICE BLOCKS, HOTELS, HOSPITALS, SHOPPING MALLS, BRIDGES, FACTORY PREMISES, WATER TOWERS CHIMNEYS AND THE LIKE;

· THE APPLICABLE RATE X (SAY 1%) MUST THEN BE APPORTIONED TO RISK CATEGORIES, FOR EXAMPLE, (THESE % ARE JUST AN ILLUSTRATION AND ARE NOT REALISTIC) STORM/WIND 20% FIRE/LIGHTNING/EXPLOSION 30% COLLAPSE/LANDSLIDE 35% THEFT/MALICIOUS DAMAGE 15%;

· NEXT ONE MUST ONE MUST DECIDE ON THE EXTENT OF THE RISK APPLICABLE TO EACH CATEGORY, THUS FIRE ETC. ARE 30% OF X(X BEING SAY 1%) (30%X)= 0.3%  BUT THE WORK IS BEING UNDERTAKEN OUT OF THE LIGHTNING SEASON AND ALL PACKING MATERIALS ARE REMOVED FROM THE BUILDING THEREFORE THIS RISK IS REGARDED AS MINIMAL SAY 20% OF THE NORM, OUR RATE FOR THIS PORTION IS THUS 20% OF 0.3% =0.06%;

· THE SAME CALCULATION IS CARRIED OUT FOR EACH OF THE OTHER CATEGORIES OF THE RATE X;

PREMIUM COMPUTATION C.W. STRUCTURAL WORKS, 2 - SLIDE 120
· THE NEXT PART OF THE CALCULATION IS TO TAKE INTO ACCOUNT THE PERIOD ON RISK, THIS MAY NOT ONLY BE THE CONSTRUCTION PERIOD, BUT THE RISK MAY CONTINUE UNTIL TAKE-OVER OF THE COMPLETED PROJECT AS IN THE CASE OF A TURNKEY PROJECT;

· IT MUST BE REMEMBERED THAT IF TAKE-OVER IS TO BE DELAYED UNTIL FINAL COMPLETION, THEN THE STRUCTURAL RISK WILL BE AT RISK FOR AN EXTENDED PERIOD WHICH MUST BE DETERMINED ESPECIALLY IF MACHINERY IS TO BE INSTALLED BEFORE TAKE-OVER OF THE COMPLETED STRUCTURE THUS AN ADDITIONAL CHARGE FOR THE EXTENDED PERIOD AFTER CONSTRUCTION IS WARRANTED;

· FINALLY THERE MUST BE A CHARGE FOR THE MAINTENANCE PERIOD DEPENDING ON THE NATURE OF MAINTENANCE COVER REQUIRED IN TERMS OF THE CONTRACT;

· THE CUMULATIVE RATE IS THEN APPLIED TO THE STRUCTURAL PORTION OF THE CONTRACT VALUE TO PRODUCE A PREMIUM.

PREMIUM COMPUTATION C.W. ELECTRICAL & MECHANICAL WORKS, 1 SLIDE 121
· UNLIKE CIVIL AND STRUCTURAL RATING, THE ELECTRICAL AND MECHANICAL RATE IS BUILT UP OVER A NUMBER OF FACTORS, THESE ARE:

· HANDLING AND STATIC TESTING

· TESTING AND RUNNING

· FIRE AND SPECIAL PERILS DURING CONSTRUCTION

· FIRE AND SPECIAL PERILS DURING TESTING

· ENVIRONMENT

· BENEFICIAL USE IF REQUIRED IN TERMS OF CONTRACT

· MAINTENANCE ONCE AGAIN BASED ON THE REQUIRED COVER;

· EACH OF THESE RATE COMPONENTS HAS ITS OWN SPECIFIC RATE WHICH EXCEPT FOR THE HANDLING AND STATIC TESTING RATE ARE ADJUSTED TO TAKE IN TO ACCOUNT  THE PARTICULAR PERIOD OF COVER AND RISK FACTOR.  EACH OF THESE RATE COMPONENTS ARE EXPLAINED AS FOLLOWS:

PREMIUM COMPUTATION C.W. ELECTRICAL & MECHANICAL WORKS, 2 - SLIDE 122
· HANDLING AND STATIC TESTING:  THIS RATE COMPONENT ALLOWS FOR PRE ERECTION STORAGE ON SITE, MOVEMENT FROM STORAGE TO POINT OF ERECTION, HOISTING ONTO FOUNDATIONS, ASSEMBLY THEN NON ENERGISED TESTING

· TESTING AND RUNNING: IT IS AT THIS STAGE THAT POWER IS FIRST APPLIED TO THE MACHINE AND FEEDSTOCK INTRODUCED. EFFECTIVELY THIS COVER EQUATES TO MACHINERY BREAKDOWN COVER. THE PERIOD IS USUALLY RESTRICTED TO 30 DAYS ON WHICH THE MACHINERY IS OPERATED FOR TESTING PURPOSES. IT IS ASSUMED THAT ALL MANUFACTURERS SAFETY REQUIREMENTS AND COMMISSIONING PROCEDURES WILL BE ADHERED TO AND THAT SAFETY DEVICES WILL NOT BE OVERRIDDEN OR NULLIFIED. IT IS USUAL THAT WHERE THERE ARE ANY UNTRIED FEATURES OR PROTOTYPES THAT TESTING COVER WILL BE EXCLUDED;

· TESTING COVER IS USUALLY ONLY GIVEN ON NEW MACHINERY;

PREMIUM COMPUTATION C.W. ELECTRICAL & MECHANICAL WORKS, 3 - SLIDE 123
· FIRE AND SPECIAL PERILS:  THESE RISKS ARE NO DIFFERENT TO THOSE GIVEN UNDER A FIRE OR ASSETS POLICY, ACCORDINGLY, THE RATE SHOULD BE SIMILAR TO THE STANDARD FIRE POLICY.  THIS COMPONENT IS DIVIDED INTO TWO CATEGORIES, NAMELY DURING CONSTRUCTION AND THEN DURING TESTING AND RUNNING. A LESSER RATE SHOULD BE APPLIED TO THE CONSTRUCTION PERIOD POSSIBLY 50% OF FIRE & PERILS RATE, WHEREAS THE FULL RATE SHOULD BE APPLIED TO THE TESTING PERIOD. IN BOTH INSTANCES THE RATE SHOULD BE ADJUSTED FOR THE PERIOD OF COVER;

· ENVIRONMENT: THIS COMPONENT TAKES INTO CONSIDERATION THE RISKS OF THEFT, MALICIOUS DAMAGE GEOTECHNIC AND HYDROLOGY RISKS AND A VARIETY OF OTHER MINOR PERILS.

UNDERWRITING CRITERIA, 1 – PUBLIC LIABILITY SLIDE 124
· THIS SECTION OF THE POLICY PROVIDES FOR LIABILITY TO THIRD PARTIES IN RESPECT OF LOSS OF OR DAMAGE TO PROPERTY OR PERSONAL INJURIES OR DEATH OF PERSONS NOT BEING EMPLOYEES OR THE FAMILY OF THE INSURED PARTY;

· WE ARE NOT TALKING ABOUT A SEPARATE POLICY, BUT AS A SECTION TO A CONSTRUCTION POLICY, THUS ANY LIABILITY INCURRED SHOULD ORIGINATE AT THE CONTRACT SITE IN CONNECTION WITH SITE ACTIVITIES DURING THE PERIOD OF INSURANCE;

· TO PROVIDE FOR ANY WIDER COVER A GENERAL LIABILITY POLICY SHOULD BE TAKEN OUT IN THE ACCIDENT DEPARTMENT;

· THERE ARE TWO BASES OF COMPUTING PUBLIC LIABILITY PREMIUMS EITHER ON:

· LIMIT OF LIABILITY,

· OR CONTRACT VALUE;

· NEITHER BASIS CAN BE CONSIDERED SUPERIOR TO THE OTHER, EFFECTIVELY THE PREMIUM SHOULD BE THE SAME;

UNDERWRITING CRITERIA, 2 – PUBLIC LIABILITY SLIDE 125

RECOGNISING THAT THERE ARE TWO ACCEPTABLE BASES, WHAT FACTORS SHOULD BE TAKEN INTO CONSIDERATION IN COMPUTING THE PREMIUM;

· ALL THOSE LISTED HEREUNDER WILL EITHER BE PROMINENT IN THE PREMIUM CALCULATION OR OF LITTLE OR NO EFFECT, EACH MUST BE CONSIDERED ON MERITS:

· IS THE SITE A GREEN FIELDS OR BROWN FIELDS SITE, IS THERE A POSSIBILITY OF DAMAGE TO EXISTING PROPERTY EITHER ON-SITE OR ON SITES ADJACENT TO THE CONTRACT SITE,

· IS THE RISK LOCATION IN/OUT OF TOWN – ARE THERE ANY PUBLIC SERVICES IN THE VICINITY,

· ARE ANY EXPLOSIVES TO BE USED,

· DEPTH OF EXCAVATION/ GEOTECHNIC RISKS,

· EXPERTISE AND TRACK RECORD OF CONTRACTOR AND DESIGN ENGINEER,

· WORKING METHODS AND DESIGN, PLAN OR SPECIFICATION,

· RISK MANAGEMENT;

· THE POTENTIAL RISK OF SPREAD OF FIRE TO ADJACENT PROPERTIES EITHER ON SITE OR IN THE PROXIMITY THERETO

UNDERWRITING CRITERIA, 3 – PUBLIC LIABILITY SLIDE 126
· EXTENSIONS OF COVER

· ARE THE SELECTED EXTENSIONS OF COVER TO BE WITHIN THE OVERALL LIMIT OF INDEMNITY OR ARE THEY TO HAVE SEPARATE LIMITS OF INDEMNITY? IF SO, PLEASE PROVIDE THE REQUIRED LIMITS

·   EXTENSION OF COVER       
LIMIT OF INDEMNITY

· ARREST,ASSAULT, DISCHARGE

· OR DEFAMATION 



R00,000,000

· EMERGENCY MEDICAL EXPENSES

R   000,000

· PREVENTION OF ACCESS


R 0,000,000

· LEGAL DEFENCE COSTS


R 0,000,000

· TRESSPASS OR NUISANCE


R00,000,000

PREMIUM COMPUTATION PUBLIC LIABILITY 1 SLIDE 127
· THE CALCULATION BEGINS WITH A BASIC RATE % WHICH IS A FUNCTION OF THE LIMIT OF INDEMNITY WHICH ENVISAGES A 12 MONTH CONTRACT PERIOD, THE BASIC RATE DIFFERS ACCORDING TO WHETHER IT IS TO BE APPLIED TO THE CONTRACT VALUE OR THE LIMIT OF INDEMNITY;

· THE FIRST ADJUSTMENT TAKES INTO CONSIDERATION THE PERIOD OF THE CONTRACT BY ADJUSTMENT UPWARDS OR DOWNWARDS FOR LONGER OR SHORTER PERIODS FROM TAKE-OVER OF SITE UNTIL FINAL HANDOVER OF THE PROJECT;

· THE NEXT ADJUSTMENTS TAKE INTO CONSIDERATION THOSE PREVIOUSLY MENTIONED WHICH ARE AS FOLLOWS:

PREMIUM COMPUTATION PUBLIC LIABILITY 2 SLIDE 128
· IS THE SITE GREEN FIELDS OR BROWN FIELDS IS THERE A POSSIBILITY OF DAMAGE TO EXISTING PROPERTY EITHER ON-SITE OR ON SITES ADJACENT TO THE CONTRACT SITE;

· IS THE RISK LOCATION IN/OUT OF TOWN – ARE THERE ANY PUBLIC SERVICES IN THE VICINITY;

· ARE ANY EXPLOSIVES TO BE USED;

· DEPTH OF EXCAVATION/ GEOTECHNIC RISKS;

· EXPERTISE AND TRACK RECORD OF CONTRACTOR AND DESIGN ENGINEER;

· WORKING METHODS AND DESIGN, PLAN & SPECIFICATION;

· RISK MANAGEMENT; 

· FINALLY THE EXTENSIONS MUST BE ADDRESSED:

PREMIUM COMPUTATION PUBLIC LIABILITY 3 SLIDE 129
· ARREST, ASSAULT, DISCHARGE AND DEFAMATION,

· EMERGENCY MEDICAL EXPENSES,

· PREVENTION OF ACCESS,

· LEGAL DEFENCE COSTS,

· TRESSPASS OR NUISANCE.

· THE COMPUTATION OF THE REMOVAL OF SUPPORT RISK IS UNDERTAKEN ON MUCH THE SAME BASIS, BUT THE BASIC RATE IS MUCH HIGHER THAN FOR STANDARD LIABILITIES;

· WE HAVE NOT MENTIONED THE RISKS APPLICABLE TO IMPLOSION OF BUILDINGS BEFORE NOW, HOWEVER, THESE ARE MUCH MORE ONEROUS THAN ORDINARY LIABILITIES OR REMOVAL OF SUPPORT LIABILITIES, BUT WE DO NOT BELIEVE THESE RISKS TO BE APPROPRIATE TO THIS DISCUSSION. 
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RISK ASSESSMENT, BRIDGES – SLIDE 242

SINGLE-SPAN ON PIERS OR ABUTMENTS;
MULTI-SPAN ON PIERS;
MULTI-ARCHED;

CANTILEVER;
SUSPENSION;
BOX GIRDER;

INCREMENTALLY LAUNCHED ONTO PIERS.

BRIDGE TYPES – BEAM – SLIDE 243

THE BEAM BRIDGE IS THE MOST COMMON BRIDGE.  IT IS USUALLY USED TO SPAN SHORTER DISTANCES AND IS COMMONLY FOUND ON LOCAL ROADS.  A BEAM BRIDGE IS MADE WITH LARGE SUPPORTS ON THE EDGES AND A HEAVY BEAM CROSSING OVER WATER, A DITCH OR OTHER OPEN SPACE.  OVER THE STURDY BEAM, THERE ARE BOARDS, METAL OR MOST COMMONLY A LAYER OF CONCRETE.  THE BRIDGE ROAD SURFACE IS LEVEL WITH THE ROAD, MAKING IT VERY STRONG.  BEAM BRIDGES ARE USED TO SPAN NO MORE THAN 75 TO 80 METRES

BRIDGE TYPES – CANTILEVER SLIDE 244

· THE CANTILEVER BRIDGE IS A BRIDGE FORMED BY TWO PROJECTING BEAMS OR TRUSSES THAT ARE JOINED IN THE CENTRE BY A CONNECTING MEMBER AND ARE SUPPORTED ON PIERS THAT ARE ANCHORED BY BALANCING MEMBERS.  IN OTHER WORDS, THERE ARE TWO BEAMS WITH A TOWER THAT HOLDS THEM TOGETHER IN  THE MIDDLE, AND THERE ARE WEIGHTS ON EACH END TO BALANCE IT

BRIDGE TYPES – DRAW BRIDGE SLIDE 245

· DRAW BRIDGES ARE USED TO SPAN A WATER SOURCE.  DRAW BRIDGES CAN RAISE OR ARE OPEN IN THE MIDDLE AND CAN DRAW BACK TO TWO SIDES – THUS THE NAME, DRAW BRIDGE.  THESE BRIDGES RAISE SO TALL SHIPS CAN PASS THROUGH THEM.  THEY GENERALLY AREN’T VERY HIGH AND THEY ONLY SPAN SHORT DISTANCES, OR ONLY A SMALL PORTION OF THE BRIDGE RAISES.  A FAMOUS DRAW BRIDGE IS LONDON BRIDGE, IN LONDON, ENGLAND.

BRIDGE TYPES - TRUSS BRIDGE SLIDE 246

· A TRUSS BRIDGE IS BASICALLY A FANCY BEAM BRIDGE.  THE TRUSS IS A TRIANGULAR DESIGN USED FOR SUPPORT TO HOLD UP MORE WEIGHT AND SPAN MORE DISTANCE.  THE TRIANGULAR SUPPORTS SPAN ACROSS THE TOP SIDES OF THE BRIDGE, AND SOMETIMES TRUSSES ARE PART OF THE UNDER STRUCTURE OF A TRUSS BRIDGE.

BRIDGE TYPES – ARCH BRIDGES SLIDE 247

· ARCH BRIDGES ARE ONE OF THE OLDEST TYPES OF BRIDGE AND HAVE BEEN AROUND FOR THOUSANDS OF YEARS.  ARCH BRIDGES HAVE GREAT NATURAL STRENGTH.

· THEY WERE ORIGINALLY BUILT OF STONE OR BRICK BUT THESE DAYS ARE BUILT OF REINFORCED CONCRETE OR STEEL.  THE INTRODUCTION OF THESE NEW MATERIALS ALLOW ARCH BRIDGES TO BE LONGER WITH LOWER SPANS.

· INSTEAD OF PUSHING STRAIGHT DOWN, THE LOAD OF AN ARCH BRIDGE IS CARRIED OUTWARD ALONG THE CURVE OF THE ARCH TO THE SUPPORT AT EACH END.  THE WEIGHT IS TRANSFERRED TO THE SUPPORTS AT EITHER END.

· THESE SUPPORTS, CALLED ABUTMENTS, CARRY THE LOAD AND KEEP THE ENDS OF THE BRIDGE FROM SPREADING OUT

BRIDGE TYPES ARCH SLIDE 248

An arch bridge is a bridge with abutments at each end shaped as a curved arch. Arch bridges work by transferring the weight of the bridge and its loads partially into a horizontal thrust restrained by the abutments at either side. A viaduct (a long bridge) may be made from a series of arches, although other more economical structures are typically used today.

BRIDGE TYPES ARCH MECHANISM SLIDE 249
SEE DIAGRAM ON SLIDE

BRIDGE TYPES STEEL THROUGH ARCH SLIDE 250
SEE PICTURE SYDNEY HARBOUR BRIDGE 

DESCRIPTION OF SYDNEY HARBOUR BRIDGE 

SLIDE 251
· The Sydney Harbour Bridge is a steel through arch 

 HYPERLINK "http://en.wikipedia.org/wiki/Through_arch_bridge" \t "_parent" bridge across Sydney Harbour that carries rail, vehicular, bicycle and pedestrian traffic between the Sydney central business district (CBD) and the North 

 HYPERLINK "http://en.wikipedia.org/wiki/North_Shore_(Sydney)" \o "North Shore (Sydney)" \t "_parent" Shore. The dramatic view of the bridge, the harbour, and the nearby Sydney Opera House is an iconic image of both Sydney and Australia. The bridge is locally nicknamed "The Coat Hanger" because of its arch-based design.

· Picture by courtesy of Wikipedia free Encyclopedia

· According to the Guinness World Records, it is the world's widest long-span bridge. It is also the fifth 

 HYPERLINK "http://en.wikipedia.org/wiki/List_of_the_largest_arch_bridges" \o "List of the largest arch bridges" \t "_parent" longest spanning-arch bridge in the world, and it is the tallest steel arch bridge, measuring 134 metres (440 ft) from top to water level. Until 1967 the Harbour Bridge was Sydney's tallest structure.

BRIDGE TYPES CABLE-STAYED BRIDGE SLIDE 252
· The cable-stayed bridge is related to the cantilever bridge.  The cables are in tension, and the deck is in compression.  The spans can be constructed as cantilevers until they are joined at the centre.  A big difference between cantilever bridges and cable-stayed bridges is that the former usually have a suspended span, and the latter do not.  

· A cable stayed-bridge lacks the great rigidity of a trussed cantilever, and the continuous beam compensates for this to some extent.  Indeed, while a long cable-stayed span is under construction, there may be great concern about possible oscillations, until the cantilevers are joined.  For the Pont de Normandie, there was even thought of using active correctors if things threatened to get out of hand.  In fact, the construction went smoothly.

· The cables are of high tensile steel.  In a few examples these are encased in concrete.  Towers are often made in concrete, though steel is also used.

CABLE-SATYED BRIDGE SLIDE 253
· A cable-stayed bridge is a bridge that consists of one or more columns (normally referred to as towers or pylons), with cables supporting the bridge deck.

· There are two major classes of cable-stayed bridges: In a harp design, the cables are made nearly parallel by attaching them to various points on the tower(s) so that the height of attachment of each cable on the tower is similar to the distance from the tower along the roadway to its lower attachment. In a fan design, the cables all connect to or pass over the top of the tower(s).

· Compared to other bridge types, the cable-stayed is optimal for spans longer than typically seen in cantilever bridges, and shorter than those typically requiring a suspension 

 HYPERLINK "http://en.wikipedia.org/wiki/Suspension_bridge" \o "Suspension bridge" \t "_parent" bridge. This is the range in which cantilever spans would rapidly grow heavier if they were lengthened, and in which suspension cabling does not get more economical, were the span to be shortened.

CABLE-STAYED BRIDGE SLIDES 254 & 255
PICTURES OF CABLE-STAYED BRIDGES

ARCH BRIDGE SPANNING A LARGE GAP SLIDE 256

DOUBLE ARCH BRIDGE, JAPAN, SLIDE 257
RISK ASSESSMENT, BRIDGES CONTINUED FROM SLIDE 242 – SLIDE 258

· The materials used may be steel, reinforced concrete, pre-stressed concrete, or a combination of all three, with decking generally made of reinforced concrete. welded steel or light alloy. Small bridge structures may be constructed of stone or brick.

· The risks involved may be considered under four headings:

· abutments;

· foundations;

· piers;

· superstructure.

RISK ASSESSMENT BRIDGE ABUTMENTS, SLIDE 259

· Abutments are structures that provide lateral support for bridges. They generally consist of earth or concrete depending on the topography of the chosen site. Earth abutments involve earth moving or excavation and the foundation of embankments, possibly with piled foundations and often with retaining walls or concrete facing to contain the abutment fill.

· The risks to be considered are the slip or collapse of embankments or the sides or slopes of excavations, arising either from the inherent engineering quality of the soil or from some external cause such as saturation from excessive surface water.

· The location of the site in relation to natural drainage is material.

RISK ASSESSMENT BRIDGE FOUNDATIONS SLIDE 260, 261 &262

· The foundations that are to support the piers either on land or in water consist of a bed plus the foundation structure itself. The bed may be either rock or concrete piles of sufficient strength to support the weight of the finished structure.

· In this context, a pile is a vertical beam driven into the bed of a river to support the foundations of the bridge. In the case of piers in water, the bed must also be of sufficient depth to be free from any danger of disturbance by scouring caused by the tide or other currents.  UMGENI BRIDGE PILES THAT WERE INADEQUATELY FOUNDED

· The foundation structure may either be:

· reinforced concrete footing or pile cap; or

· caisson.

· Reinforced concrete footings or pile caps are cast in situ. On land this will be in open excavation which may require shuttering to prevent the collapse of the sides and dewatering to lower the water table. Where the pier is to be in water sheet, piling is driven into the bed to form a cofferdam.

· Any damage to or overtopping of the cofferdam could result in the inundation of the foundation works causing damage to the concrete and possibly the loss of any plant working within the cofferdam. On completion, the sheet piling is either withdrawn by means of a crane or the upper portion is cut off by torch below the level of the river bed after any space between the foundations and the sheeting has been filled with concrete.

· The foundation structure may either be:

· reinforced concrete footing or pile cap; or

· caisson.

· Reinforced concrete footings or pile caps are cast in situ. On land this will be in open excavation which may require shuttering to prevent the collapse of the sides and dewatering to lower the water table. Where the pier is to be in water sheet, piling is driven into the bed to form a cofferdam.

· Any damage to or overtopping of the cofferdam could result in the inundation of the foundation works causing damage to the concrete and possibly the loss of any plant working within the cofferdam. On completion, the sheet piling is either withdrawn by means of a crane or the upper portion is cut off by torch below the level of the river bed after any space between the foundations and the sheeting has been filled with concrete.

RISK ASSESSMSNT BRIDGE PIERS SLIDE 263

· In respect of a bridge, a pier is a support of an arch or the span of the bridge.

· The materials used may be brick, stone, steel, timber or concrete, depending upon the use to which the bridge will be put. Piers are normally constructed of reinforced concrete that may be cast in situ or prefabricated and pre-stressed off site for erection on the prepared foundations. For in situ casting, there is a possibility of collapse of the false work or shuttering, damage by impact and, for river bridges, the over topping or failure of the cofferdam. With precast pier units, there is a possibility of damage during handling and lifting into position. Other considerations are the size and weight of the precast sections being lifted and whether the site permits the free movement of cranes. Katze Dam Roadway

BRIDGE PIERS SLIDE 264 
NOTE THE NUMBER AND SIZE OF THE PIERS
EXPLANATION OF CROSSING BETWEEN DENMARK AND SWEDEN SLIDE 265
· Aerial Photo of Oresund Bridge. In the foreground is Copenhagen 

 HYPERLINK "http://en.wikipedia.org/wiki/Copenhagen_Airport" \t "_parent" Airport on the island Amager, to the left of the bridge is the Danish island Saltholm, and in the background the bridge connects to Malmö.

AERIAL VIEW OF ORESUND BRIDGE SLIDE 266
FURTHER EXPLANATION SLIDE 267
· PART OF THIS CROSSING IS BY UNDERSEA TUNNEL WHICH CONNECTS TO THE BRIDGE

· The bridge joins the Drogden tunnel on the artificial 

 HYPERLINK "http://en.wikipedia.org/wiki/Artificial_island" \t "_parent" island christened Peberholm (Pepper Islet). The Danes chose the name to complement 

· the natural island of Saltholm (salt islet) just to the north. They also made Peberholm a designated nature reserve. Built from Swedish 

· rock and the soil dredged up during the bridge 

· and tunnel construction, Peberholm is approximately 4 km (2.5 mi) long, with an average width of 500 m (1,640 ft). Its also 65 ft. tall.

· THE TUNNEL AND BRIDGE CARRY FOUR LANES OF MOTOR HIGHWAY AND TWO RAIL TRACKS

RISK ASSESSMENT, BRIDGE SUPERSTRUCTURE SLIDE 268

· It is under this heading that the differences in the various methods of bridge building become most noticeable.

· SINGLE OR MULTI-SPAN ON PIERS OR ABUTMENTS

· These are sometimes known as truss or beam bridges. They are usually prefabricated in sections of steel, alloy or concrete depending upon the load they are required to carry, and placed in position either by the use of cranes or launching trusses situated on the piers. The risks involved are those of storage, on site handling, lifting, and placing into position, bearing in mind the plant available and the weather conditions. The beams may also be of concrete cast in situ, in which case the normal risks involving shuttering and scaffolding would apply. 

· There have been several instances of collapse due to defective false work. The bridge decking is normally concrete cast in situ.

· Prefabricated bridge sections may also be used in some forms of beam bridge. The sections are mounted on temporary form work until all sections are placed and collectively tensioned. Alternatively, the sections may be mounted by the cantilever process without false work support or by welding in the case of steel box sections or by suspension from an overhead gantry. The bridge sections tend to be heavy and expensive units. The experience of the contractor is perhaps the main risk to be considered.

DELAWARE WATER GAP BEAM BRIDGE SLIDE 269

· The Delaware Water Gap Toll Bridge (also known as the Interstate 80 Toll Bridge) is a toll bridge that carries I-80 across the Delaware 

 HYPERLINK "http://en.wikipedia.org/wiki/Delaware_River" \t "_parent" River at the Delaware Water Gap, connecting Hardwick Township, New Jersey and Delaware 

 HYPERLINK "http://en.wikipedia.org/wiki/Delaware_Water_Gap,_Pennsylvania" \o "Delaware Water Gap, Pennsylvania" \t "_parent" Water Gap, Pennsylvania. The bridge was built by the Delaware River Joint Toll Bridge 

 HYPERLINK "http://en.wikipedia.org/wiki/Delaware_River_Joint_Toll_Bridge_Commission" \t "_parent" Commission. The 2,465-foot (751 m)-long bridge is a multiple span dual roadway with a steel plate structure. The roadways are 28 feet (8.5 m) wide each and separated from each other by a concrete Jersey barrier.

DELAWARE WATER GAP BEAM BRIDGE SLIDE 270
ALBERT BRIDGE OVER RIVER THAMES, LONDON SLIDE 271

· The Delaware Water Gap Toll Bridge (also known as the Interstate 80 Toll Bridge) is a toll bridge that carries I-80 across the Delaware 

 HYPERLINK "http://en.wikipedia.org/wiki/Delaware_River" \t "_parent" River at the Delaware Water Gap, connecting Hardwick Township, New Jersey and Delaware 

 HYPERLINK "http://en.wikipedia.org/wiki/Delaware_Water_Gap,_Pennsylvania" \o "Delaware Water Gap, Pennsylvania" \t "_parent" Water Gap, Pennsylvania. The bridge was built by the Delaware River Joint Toll Bridge 

 HYPERLINK "http://en.wikipedia.org/wiki/Delaware_River_Joint_Toll_Bridge_Commission" \t "_parent" Commission. The 2,465-foot (751 m)-long bridge is a multiple span dual roadway with a steel plate structure. The roadways are 28 feet (8.5 m) wide each and separated from each other by a concrete Jersey barrier.

ALBERT BRIDGE OVER THAMES SLIDE 272

MAGALLOWAY STEEL BEAM BRIDGE SLIDE 273

· The Magalloway Road Bridge is a wood-decked steel beam 

 HYPERLINK "http://en.wikipedia.org/wiki/Beam_bridge" \t "_parent" bridge over the Connecticut River located in Pittsburg, 

 HYPERLINK "http://en.wikipedia.org/wiki/Pittsburg,_New_Hampshire" \t "_parent" New Hampshire. It carries Magalloway Road. Most traffic is logging trucks, hunters, and anglers. It's an example of a simple bridge.

MAGALLOWAY BRIDGE PICTURE SLIDE 274

RISK ASSESSMENT BRIDGE SUPERSTRUCTURE SLIDE 275

· MULTI-ARCHED

· Each arch is borne by a pier at each end and, as the thrust is projected by the arch, it is possible for such bridges to carry heavier loads and to provide a longer span than with a simple beam bridge. They may be made of steel, light alloy or concrete and the arch may be above or below decking. Steel railway bridges are an example of the arch above the decking, whereas concrete road bridges are the commonest example of the arch below the decking.

· Normally more falsework is used in constructing arch bridges than beam bridges.

ALCANTRA MULTI ARCH BRIDGE, SPAIN SLIDE 276

SEGOVIA MULTI-ARCHED AQUEDUCT, ITALY SLIDE 277

RISK ASSESSMENT BRIDGE SUPERSTRUCTURE SLIDE 278

· CANTILEVER

· A cantilever is a beam or girder fixed at one end only. This is usually a symmetrical three span bridge of which each of the outer sections is anchored at the shore or abutment and overhangs into the central span for about one third of its length. The suspended central section resting on the cantilever arms occupies the remaining one-third of the central span. The method of working varies considerably with each design and requires careful risk evaluation. This type of bridge is normally used to provide a large span over water and there is a considerable risk of damage to shipping.

FIRTH OF FOURTH RAIL BRIDGE TRIPLE CANTILEVER BRIDGE SLIDE 279

RISK ASSESSMENT BRIDGE SUPERSTRUCTURE SLIDE 280

· SUSPENSION

· The suspension system is used where the requirement is for a very long span, usually at high level, and where other forms of construction are impracticable. The bridge is suspended from cables carried by towers and anchored into a mass of concrete or rock on each side. 

· Nelson Mandela Bridge Newtown, Johannesburg.
The weight of the decking is normally carried by rods or cables suspended from the main cables. These bridges are normally major engineering projects on a large scale so that losses will be greater than with less complex bridge structures.

· The towers carrying the main cables may be constructed in steel or concrete or in a combination of the two materials. For long periods during construction, the towers are in an unstable condition because they are designed to withstand both wind and loading forces only when they are themselves braced by the supporting cables anchored on each side. Also, placing large prefabricated sections or fabricating in situ concrete sections at considerable heights constitutes an important hazard.

GOLDEN GATE SUSPENSION BRIDGE SAN FRANCISCO BAY SLIDE 281
GOLDEN GATE BRIDGE SLIDE 282

· The Golden Gate Bridge is a suspension bridge spanning the Golden Gate, the opening of the San Francisco Bay into the Pacific Ocean. As part of both U.S. Route 101 and California State Route 1, 

· it connects the city of San Francisco on the northern tip of the San Francisco Peninsula to

· Marin County. The Golden Gate Bridge was the 

· longest suspension bridge span in the world when it was completed in 1937, and has become one of the most internationally recognized symbols of San Francisco, California, and of the United States.
SEVEN MILE BRIDGE FLORIDA KEYS USA SLIDE 283 NOTE THE SUPERSTRUCTURE
SEVEN MILE BRIDGE SLIDE 284

· The Seven Mile Bridge is a famous bridge in the Florida 

 HYPERLINK "http://en.wikipedia.org/wiki/Florida_Keys" \t "_parent" Keys, in Monroe County, Florida, United States. It connects Knight's Key (part of the city of Marathon, 

 HYPERLINK "http://en.wikipedia.org/wiki/Marathon,_Florida" \t "_parent" Florida) in the Middle Keys to Little Duck Key in the Lower Keys. Among the longest bridges in existence when it was built, it is one of the many bridges on US 1 in the Keys, where the road is called the Overseas 

 HYPERLINK "http://en.wikipedia.org/wiki/Overseas_Highway" \t "_parent" Highway.

· Total length 10887.5 meters (6.765 miles) Width11.58 meters (38 ft) Longest span41.15 meters (135 ft) Clearance below19.81 meter (65 ft)

NELSON MANDELA CABLE-STAYED BRIDGE, SLIDE 285
RISK ASSESSMENT BRIDGE SUPERSTRUCTURE – SUSPENSION BRIDGES CONTINUED SLIDE  286

· Cable anchorages are normally constructed of mass concrete embedded in sound rock. Depending upon the geology of the site, these could reach a considerable depth before suitable bedrock is found and the problems are similar to those of normal large scale foundation work. The cables are then strung from anchorage to anchorage across the top of the towers and the hangers to support the bridge sections are attached to the cables. Methods of installing the deck sections vary from hoisting them into position from below to working outwards from existing fitted sections. Whichever method is adopted, the major risk lies in the effect of high winds on the partially completed structure before the bridge is fully braced and stiffened.

SUSPENSION BRIDGE - 1 SLIDE 287

SUSPENSION BRIDGE – 2 SLIDE 288

RISK ASSESSMENT BOX GIRDER BRIDGE SLIDE 289

· As in the case of cantilever bridges, these are used where large spans over water or valleys are concerned. They are mainly at high level, usually to permit the passage of high-decked vessels beneath, or because the land flanking the water course or the valley is considerably higher.

· Since the collapse of the steel Yarra and MiIford Haven bridges in Australia and Wales respectively, stricter requirements governing design have been introduced in some parts of the world. Greater attention is now paid to the stresses to which spans may be subjected during the course of erection.

BOX GIRDER BRIDGE 1  SLIDE 290

RISK ASSESSMENT BOX GIRDER BRIDGE SLIDE 291

· BOX GIRDER

· From the insurer's viewpoint, the following features require careful evaluation:

· the height and width of spans;

· the size and weight of the box sections to be lifted or launched and the method employed in such operations, together with details of the process involved in joining two consecutive sections;

· whether the materials used for box sections are steel or concrete;

· the means of support for those sections that are not part of a completed span and the degree of stability throughout the fixing operations until the span is a whole.

· The main third party hazards relate to damage to shipping or any other traffic passing under the works in progress and any property over which the bridge is constructed.

RISK ASSESSMENT BRIDGE SUPERSTRUCTURE SLIDE 292

· BOX GIRDER CONTINUED

· Loss of, or damage to, the works or constructional plant may result in interference with traffic in or on rivers, canals, ports, docks, roads and railways. The construction contract may impose stringent responsibilities upon the contractor to remove debris promptly, the cost of which may be very high.

· 
Similarly loss of, or damage to, the works as a result of impact by vessels, can be an important hazard. Close investigation of the proposals for the provision of fenders, dolphins and navigational lights is recommended and an excess to eliminate minor damage from this cause is advisable. Once again contract conditions may place heavy duties upon the contractor. Furthermore, legislation in some countries may preclude recovery against vessels. 

BOX GIRDER BRIDGE 2 SLIDE 293

RISK ASSESSMENT INCREMENTALLY LAUNCHED BRIDGE DECK SLIDE 294

· The risk factors in this type of construction are:

· The experience of the Contractor in this type of construction;

· The launching trusses and sliding bearings

· The quality of the concrete mix;

· The drying process before the launch;

· The positioning and distance between piers;

· If launched from opposite sides, the method of tying the two sections together;

· Are any new techniques to be used, or, is the methodology the tried and tested basis;

· The width of the sections to be launched; 

· the length of each section to be launched.

INCREMENTAL LAUNCHING PLATFORM SLIDE 295
RISK ASSESSMENT INCREMENTAL LAUNCHING SLIDE 296

· An interesting example of an erection method based on the cantilever principle is what has come to be known as incremental launching.  This is a highly mechanised bridge deck erection method basically consisting of launching pre-fabricated bridge deck segments (either steel or concrete), launched segment by segment over the bridge piers.  The segments are made behind one of the abutments and after each new segment has been fixed the whole structure is jacked forward by the length of one segment.

· Incremental launching is unlikely to be economic on bridges less than 200m total length and, of course, a bridge erected by this method should be straight or of constant curvature, have a constant depth and have approximately equal spans.

· Sometimes a steel gantry spanning between the permanent piers of  a bridge may be used on which concrete shuttering may be supported (suspended if the gantry is above the construction) or the gantry used to launch and temporarily support piece by piece erection of pre-fabricated concrete or steel units or, as is often the case, a combination of both.  Such a gantry on a bridge construction represents a unique and expensive item of Contractor’s plant.

· We would repeat that this construction method must only be attempted by well experienced Contractors

The main equipment for incremental launching slide 297

DESCRIPTION OF EQUIPMENT SLIDE 298
Stationary Formwork and Fabrication.  
The bridge superstructure is manufactured in stationary formwork in lengths corresponding to one-third to one-half of the normal span length.
According to climatic conditions, the fabrication plant may be covered by a tent.  Construction of one unit, hardening of concrete and subsequent launching require one week.
Launching Nose.
In order to reduce cantilever moments in the concrete girder during launching, a stiffened steel plate girder is fixed to the tip of the bridge, its length being normally 60% of the regular span length.
Auxiliary Piers.
For spans exceeding 15 times the girder depth, auxiliary piers are required  in order to reduce superstructure bending moments during launching.  The columns of the piers are of concrete in order to reduce deformations when being loaded.
Sliding Bearings.

The sliding bearings consist of concrete blocks

covered with stainless steel and Teflon-coated

reinforced elastomeric pads.
Launching Equipment.

The launching equipment consists of a combination of hydraulic jacks acting vertically and horizontally, and of sliding bearings.
LAUNCHING OF BRIDGE OVER RIO CORONI, VENEZUELA SLIDE 299
INCREMENTAL LAUNCHING CRITERIA SLIDE 300

· PRECONDITIONS FOR USE OF THIS METHOD

· THIS METHOD CAN BE USED FOR STRAIGHT BRIDGES OR WHERE THE SUPERSTRUCTURE HAS A SPATIAL CURVE OF CONSTANT RADIUS THROUGHOUT ITS LENGTH

· THIS MEANS THAT IT IS EVEN POSSIBLE TO CONSTRUCT BRIDGES WHICH ARE CURVED BOTH HORIZONTALLY AND VERTICALLY, PROVIDED THAT THE RADII ARE CONSTANT.

· THE SUPERSTRUCTURE SHOULD CONSIST OF A BEAM OF CONSTANT SECTION, FOR WHICH THE SLENDERNESS RATIO, THAT IS THE SPAN-TO- DEPTH RATIO, IS NOT MORE THAN 17 WHEN COMPLETED.

· NORMALLY, THE RATIO LIES BETWEEN 12 & 15, THE FIRST VALUE APPLYING TO LARGER, THE SECOND TO SMALLER SPANS.

· IT IS OF ADVANTAGE, WITH REGARD TO DESIGN AND DETAILING, IF ALL THE SPANS EXCEPT THE END ONES ARE EQUAL OR ALMOST EQUAL IN LENGTH, THE LENGTH OF THE END SPANS SHOULD NOT EXCEED 75.0% OF THAT OF THE STANDARD SPANS.

· THE MOST SUITABLE CROSS-SECTIONS ARE THE SINGLE-CELL BOX SECTION OR THE DOUBLE T-BEAM; DOUBLE-CELL BOX SECTIONS HAVE ALSO BEEN USED, BUT THEIR CONSTRUCTION IS SOMEWHAT MORE COMPLICATED IN RESPECT OF SHUTTERING AND SUPPORTS.

RISK ASSESSMENT INCREMENTAL LAUNCHING SLIDE 301

· Incremental launching is unlikely to be economic on bridges less than 200m total length and, of course, a bridge erected by this method should be straight or of constant curvature, have a constant depth and have approximately equal spans.

· Sometimes a steel gantry spanning between the permanent piers of  a bridge may be used on which concrete shuttering may be supported (suspended if the gantry is above the construction) or the gantry used to launch and temporarily support piece by piece erection of pre-fabricated concrete or steel units or, as is often the case, a combination of both.  Such a gantry on a bridge construction represents a unique and expensive item of Contractor’s plant.

· We would repeat that this construction method must only be attempted by well experienced Contractors.

BUILDING CONSTRUCTION METHODS SLIDE 302

· All building projects will initially require a sub-structure involving site preparation and laying of foundations, both of which are covered in separate discussions.  The main thing to bear in mind is to enquire fully as to what is meant by site preparation.

· Building superstructures take many forms but structurally they may be classified under two main headings, namely:

· Load bearing walls;

· Rigid frame construction.

System buildings are usually a form of framed construction that we will discuss later on.  

BUILDING CONSTRUCTION METHODS LOAD BEARING WALLS SLIDE 303

· LOAD BEARING WALLS

· Before the advent of structural steel and reinforced concrete, load bearing masonry or brick walling was the almost universal form of building construction.  Today it is largely confined to domestic house building and is rarely used in buildings more than three stories high.

· Technically the work is straightforward and generally well known.  Complexity, where it exists, lies in the multiplicity of trades involved which, in common with all forms of building construction, gives rise to a web, often tangled, of sub-contractual arrangements.

PICTURE LOAD BEARING WALLS SLIDE 304

Although a wooden structure the principle is much the same as brick walls

BUILDING CONSTRUCTION METHODS SLIDE 305

· RIGID FRAME CONSTRUCTION

· Rigid frames are constructed of steel or reinforced concrete which may be cast in situ or pre-cast.

· Framed construction is used in all sorts and forms of building, ranging from single storey industrial warehouses to multi-storey tower blocks.  There is no structural difference between reinforced concrete or steel frames, the selection of material being determined by economic considerations.

· Cladding for framed structures comes in a wide variety of shapes, sizes and materials, the permutations and combinations of choice being almost endless.  For the most part cladding has little structural significance, its function being to provide thermal insulation and waterproofing.

BUILDING CONSTRUCTION METHODS, RIGID FRAME CONSTRUCTION (CONTD.) SLIDE 306

· RIGID FRAME CONSTRUCTION CONTINUED

· Usual procedure for framed buildings is first to construct or erect the frame followed by fixing of cladding and fenestration, construction of intermediate floors (usually of reinforced concrete), internal walls, roofing and general finishing.  Operations proceed in sequence and concurrently; commencement of any one not necessarily being dependent on final completion of another.  Detailed planning of work and efficient methods to ensure adherence to the construction programme are the principal ingredients of success.  In process plant erection projects steel frames are frequently employed as support for plant, machinery and pipework.

RIGID FRAME CONSTRUCTION PICTURE SLIDE 307

BUILDING CONSTRUCTION METHODS SYSTEM BUILDING SLIDE 308

· SYSTEM BUILDING

· As site labour becomes increasingly costly, system building is assuming greater importance as a construction method.  Its basic intention is to introduce the advantages of factory methods of manufacture to building construction and to reduce site operations to a minimum, essentially fixing together of standard factory produced pre-fabricated units.

· Most building systems are based on some variation on a frame theme, although some do not have a skeleton frame as such, but, depend for their rigidity upon interlocking panels, which do not achieve their full stability until all the panels in a structural group have been fixed
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· SYSTEM BUILDING

· As site labour becomes increasingly costly, system building is assuming greater importance as a construction method.  Its basic intention is to introduce the advantages of factory methods of manufacture to building construction and to reduce site operations to a minimum, essentially fixing together of standard factory produced pre-fabricated units.

· Most building systems are based on some variation on a frame theme, although some do not have a skeleton frame as such, but, depend for their rigidity upon interlocking panels, which do not achieve their full stability until all the panels in a structural group have been fixed

EXTENSIONS TO EXISTING PROPERTY SLIDE 309

· IF, AN EXTENSION TO AN EXISTING BUILDING IS TO BE UNDERTAKEN, WHERE THE BUILDING TO BE EXTENDED IS USED FOR THE MANUFACTURE OF HAZARDOUS MATERIALS, OR WHERE CHEMICALS, SOLVENTS AND THE LIKE ARE USED, THE EXISTING PLANT AND PROCESSES MAY INCREASE THE RISK OF DAMAGE TO THE CONTRACT WORKS, ESPECIALLY BY FIRE OR EXPLOSION.

· WHERE PART OF THE EXISTING BUILDING IS TO BE DEMOLISHED THE REMAINING PART MAY CAUSE DAMAGE TO THE NEW WORKS, IT IS SUGGESTED THAT THE EXISTING WORKS BE EXAMINED AND THE PROPOSED WORKS BE APPRAISED BY A COMPETENT ENGINEER.

· THE EXISTING STRUCTURE MAY WELL SUSTAIN DAMAGE BY SUBSIDENCE, VIBRATION,INVADING DEBRIS, OR SPREADING FIRE ORIGINATING IN THE CONTRACT WORKS.

BUILDINGS UNDERWRITING AND RISK PROFILE SLIDE 310

· Buildings take many forms and use an extensive range of materials in a variety of construction methods and permutations; this variety has little impact on the contract works risk overall and the building category remains amongst the most standard and favourable from an underwriting and acceptance point of view.

· Fire is a major and constant hazard on all types of building construction; hence the presence and adequacy of fire prevention and control systems and the efficiency of fire fighting arrangements are important underwriting features.

· The most effective safeguard against the outbreak of fire is disciplined site housekeeping.  Mainly removing packing cases and the like from the building.
· There is a particular feature relative to hospitals and that is the finishings.  It must be appreciated that the wall and floor surfaces must be of a substance that repels and does not absorb germs and viruses. 
BUILDINGS UNDERWRITING AND RISK PROFILE SLIDE 311

· During construction fire prevention or control systems, e.g. fire breaks (walls and floor levels), sprinklers and fire mains, may be incomplete, often allowing a minor outbreak originating from normal site operations to spread rapidly. Fire control systems should ideally, therefore, follow closely upon the advance of the construction work and, in the case of fire mains, should be installed early in the construction programme.

· As many buildings are erected in town or city centres on congested sites, the only possible location for site huts, temporary offices and material storage is often within the partially  completed framework.  Even materials that would normally be stored well away from the construction area are often placed close to or even within the structure.

BUILDINGS UNDERWRITING AND RISK PROFILE SLIDE 312

· Materials which are susceptible to damage from the elements may also be stored within the lower floors.  Timber and other inflammable materials, in addition to the huts and temporary buildings, constitute a considerable increased fire risk to the partially completed structure.  It is not always obvious which materials create an increased fire hazard because even non-combustible  items may be seriously damaged or destroyed by a fire originating in packing materials.

· It must be remembered that once electrical cables have been installed and there is a fire, the water used to quench the flames will wash the acids resulting from the burning cables into the concrete thus dissolving the cement and rendering the concrete unstable, necessitating replacement. 

BUILDINGS UNDERWRITING AND RISK PROFILE SLIDE 313

For fire resistance, reinforced concrete framed buildings are preferable to steel which distorts with heat.  Twin Towers in New For fire resistance, reinforced concrete framed buildings are preferable to steel which distorts with heat and under certain circumstances can even melt.  e.g. Twin Towers in New York.  Single story industrial-type buildings where the roof, often incorporating inflammable materials such as polystyrene insulation and bitumen waterproofing covers the whole of the building area, present a heavier fire risk as a roof fire is particularly liable to spread rapidly throughout the whole structure. 

BUILDINGS UNDERWRITING AND RISK PROFILE SLIDE 314
· Buildings with pre-fabricated frames such as steel or pre-cast concrete are vulnerable to windstorm in their partially completed state; likewise buildings with light-weight cladding, e.g. aluminium or asbestos sheeting, may be affected by wind, even at an advanced stage of construction.  This vulnerability is enhanced in multi-storied construction where the placing of component parts is particularly susceptible to windstorm.  The consequences of parts falling either by dropping or dislodgement, may be serious also in terms of the possibility of damage to stockpiles, contractor’s plant and third party property and persons.

· Theft and attempts thereat is a major peril and proper security measures must be implemented.

BUILDINGS UNDERWRITING AND RISK PROFILE SLIDE 315
· Storm can cause considerable damage to components stored on site awaiting installation.  Burst pipes or failure of storage tanks are often the cause of severe damage to installed property.

· Impact damage to installed or stored components can result from lifted property falling, swinging or collision, there is also the possibility of third party injuries or damage to property

· CANALS SLIDE 316
· Canals are created in one of three ways, or a combination of the three, depending on available water and available path:

· A canal can be created where no stream presently exists. The body of the canal is either dug or the sides are created by piling dirt, stone, concrete, or other building materials. The water for the canal must be provided from an external source like other streams or reservoirs. Examples include canals that connect valleys over a higher body of land, like Canal du Midi and Canal de Briare. 

· A stream can be canalized to make its navigable path more predictable and easier to manoeuvre. Canalization modifies the stream to more safely carry traffic by controlling the flow of the stream with dredging, damming, and modifying its path. Examples include Basse Saône, Canal de Mines de Fer de la 

 HYPERLINK "http://en.wikipedia.org/wiki/Canal_de_Mines_de_Fer_de_la_Moselle" \t "_parent" Moselle, and Aisne River. Riparian zone restoration may be required. 

CANALS SLIDE 317
· At their simplest, canals consist of a trench filled with water. Depending on the stratum the canal passes through, it may be necessary to line the cut with some form of watertight material such as clay or concrete. When this is done with clay this is known as puddling.

· Canals need to be level, and while small irregularities in the lie of the land can be dealt with through cuttings and embankments, for larger deviations, other approaches have been adopted. The most common is the pound lock which consists of a chamber within which the water level can be raised or lowered connecting either two pieces of canal at a different level or the canal with a river or the sea. When there is a hill to be climbed, flights of many locks in short succession may be used.

· Prior to the development of the pound lock in 984AD in China by Chhaio Wei-Yo[1] and later in Europe in the 15th century, either flash locks consisting of a single gate were used or ramps, sometimes equipped with rollers, were used to change level. Flash locks were only practical where there was plenty of water available.

PICTURE MOSCOW BOAT CANAL SLIDE 318
MOSCOW CANAL SLIDE 319

· The Moscow Canal (Russian: Кана́л и́мени Москвы́), named the Moscow-Volga Canal until the year 1947, is a canal that connects the Moskva River with the main transportation artery of European Russia, the Volga River. It is located in Moscow itself and in the Moscow Oblast. The canal connects to the Moskva River 191 kilometers from its estuary in Tushino (an area in the north-west of Moscow), and to the Volga River in the town of Dubna, just upstream of the dam of the Ivankovo 

 HYPERLINK "http://en.wikipedia.org/wiki/Ivankovo_Reservoir" \t "_parent" Reservoir. Length of the canal is 128 km.

· It was constructed from the year 1932 to the year 1937 by Gulag prisoners during the early to mid Stalin era, under the direction of Matvei Berman.

· Thanks to the Moscow Canal, Moscow has access to five seas: the White Sea, Baltic Sea, Caspian Sea, Sea of Azov, and the Black Sea. This is why Moscow is sometimes called the "port of the five seas" (порт пяти морей). Apart from transportation the canal also provides for about half of Moscow's water consumption, and the shores of its numerous reservoirs are used as recreation zones.

DANUBE TO BLACK SEA CANAL SLIDE 320

CANALS WITH LOCKS SLIDE 321 NOTE THE MULTIPLICITY OF LOCKS

ELECTRICAL CABLES SLIDE 322

· Cables are required (a) to transmit the required load with safety and (b) to provide a dielectric (special insulator) to dissipate any excess heat generated.

· The material used depends on the voltages to be carried. High voltage cables contain an oil or gas cooling medium often supported by ducted water.

· In more normal voltages oil-impregnated paper cables are widely used, as the components are very stable, chemically and electrically.

PICTURE OF A HIGH VOLTAGE SINGLE CORE CABLE SLIDE 323

RISK ASSESSMENT ELECTRICAL CABLES, UNDERGROUND CABLES SLIDE 324

· Except for the perils of flood and earth movement, the installation of transmission and distribution cables in the ground gives rise to relatively few technical difficulties.

· Depending upon the working pressure and radius of the cable, it will usually be installed in a trench approximately three feet deep on a bedding of riddled soil panned down to form a stone-free base. Sumps cut below the level of the trench are introduced at regular intervals so that water will drain off and can then be pumped out.

RISK ASSESSMENT ELECTRICAL CABLES, UNDERGROUND CABLES SLIDE 325

· The cable is covered with tiles or reinforced concrete slabs aligned with the cable to act as a warning to anyone in the area in future. The ducted or piped system is an alternative usually employed in crowded areas where frequent trench excavation would be inconvenient and expensive. Ducts or pipes are buried in the ground with manholes at regular intervals from which the cables may subsequently be drawn.

· Expensive claims can result from relatively minor damage to oil-filled cables. Irrespective of the type of cable, where the trench-laying method of installation is employed insurers will also be concerned with the maximum length of trench open at any one time, and this is frequently a factor on which they will base their estimated maximum loss.

RISK ASSESSMENT ELECTRICAL CABLES OVERHEAD CABLES SLIDE 326
· Overhead cables or transmission lines may be strung between poles, pylons, masts or towers to carry power or transmit signals. Some towers can be of considerable height and require sound foundations particularly where there are river crossings, or in mountainous terrain where long spans are required. Soil conditions for foundations and methods of construction are very important. Wind, heavy rain, snow and ice are factors to which these constructions are particularly susceptible.

· 
Overhead cables represent a serious hazard to helicopters, and contractors and cable owners may be required to ensure that appropriate warning devices are displayed.

RISK ASSESSMENT ELECTRICAL CABLES SUBMERGED CABLES SLIDE 327

· Cables are also laid under water by means of cable-laying ships or, in the case of short distances, by winching. The possibility of damage by storm, abnormal currents, impact with shipping or chafing at the shore-ends by tide movement must be considered. Liabilities arising from the use of vessels will normally be separately insured.
PICTURE CABLE LAYING SHIP AND SUBMERSIBLE USED IN CABLE LAYING SLIDE 328

DAMS GENERAL FEATURES SLIDE 329

· Most dams are constructed across existing river valleys so that provision must be made for the normal flow of water during construction.  The foundations of the dam are constructed in the dry season as far as possible, so it is necessary to divert the natural flow of the river, either by restricting the flow to a small part of the river bed to enable completion of the dam foundations in sections , or by providing a diversion channel or tunnel past the site of the proposed dam and sealing off the complete river bed with a coffer dam.

· Cofferdams used for this purpose usually take the form either of an earth or rock-fill embankment with impervious core but, particularly in smaller projects may be a simple sheet pile wall or a double line of sheet piles in-filled with mass concrete or selected hardcore 
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TYPICAL DAM PROJECTS SLIDE 334

· Dams are generally associated with reservoirs for irrigation or public water supply purposes, hydro-electric schemes, pumped storage schemes or any or all in combination.

· A pumped storage project is a particular form of hydro-electric scheme which is designed to generate electricity during times of peak electrical demand and to use surplus power during off-peak periods to pump water back from the bottom reservoir to the top reservoir, ready to generate electricity again during the next peak demand period.  Pumped storage schemes have a lower as well as an upper lake which may involve the construction of two dams in one project

PUMPED STORAGE HYDRO ELECTRICITY SCHEME

Pumped-storage hydroelectricity is a type of hydroelectric power generation used by some power plants for load balancing. The method stores energy in the form of water, pumped from a lower elevation reservoir to a higher elevation. Low-cost off-peak electric power is used to run the pumps. During periods of high electrical demand, the stored water is released through turbines. Although the losses of the pumping process makes the plant a net consumer of energy overall, the system increases revenue by selling more electricity during periods of peak demand, when electricity prices are highest. Pumped storage is the largest-capacity form of grid energy storage now available.
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RISK ASSESSMENT DAMS SLIDE 338

· Dams are constructed to store, regulate or divert water for a variety of purposes such as power generation, irrigation, water supply, flood control, navigation and recreation. The term “dams” includes bunds, dykes, cofferdams, barrages and weirs.

· Dams fall into two main categories 

· Gravity Dams

· Arch (or Reinforced) Dams

· The basic materials of dams are earth embankments or rock fill and arch or gravity-type structures of concrete and occasionally masonry. With each type, numerous structural forms and layouts have been developed to suit the dam’s function, available materials and the nature of the site.
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· EMBANKMENT DAMS

· Embankment dams are constructed of natural onsite materials. Such dams are susceptible to erosion and washing away, if overtopped by flood, so that adequate spillways are essential. 

· GRAVITY DAMS

· Gravity dams are basically massive concrete retaining walls that rely on weight for stability against sliding or toppling. The concrete curing process is difficult, due to temperatures generated, and this needs controlling. Various buttress forms have been developed in recent years, but slender types are highly stressed and vulnerable to climatic extremes and earthquakes.

EMBANKMENT DAMS SLIDE 340

An embankment dam is a massive artificial water barrier. It is typically created by the emplacement and compaction of a complex semi-plastic mound of various compositions of soil, sand, clay and/or rock. It has a semi-permanent waterproof natural covering for its surface, and a dense, waterproof core. This makes such a dam impervious to surface or seepage erosion. The force of the impoundment creates a downward thrust upon the mass of the dam, greatly increasing the weight of the dam on its foundation. This added force effectively seals and makes waterproof the underlying foundation of the dam, at the interface between the dam and its stream bed. Such a dam is composed of fragmented independent material particles. The friction and interaction of particles binds the particles together into a stable mass rather than the use of a cementing substance 

PICTURE MICA EMBANKMENT DAM, CANADA
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GRAVITY DAMS SLIDE 342

The gravity dam is a massive structure made of masonry or concrete with earth and rock fill. Gravity dams use their own weight to resist opposing forces and as such require a hard bedrock foundation. They rely on their great weight and size for stability. The gravity dam is the most commonly built dam in the world. One of the reasons for this is the simplicity of design. Unfortunately it requires great quantities of material to construct. 
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· ARCH DAMS

· Arch dams transmit the water load to the foundation and abutment rock by arch action. The rock foundation must therefore be solid. High quality concrete and improved structural analysis have helped to achieve maximum economy in the utilisation of concrete, but the quality must be carefully controlled.  ZOEKNOG DAM

· 
SPILLWAYS

· Spillways are an essential feature of any dam and are designed to take the water clear of the dam foundations. They consist of an intake and a water channel, chute or tunnel, leading to a stilling basin or ski-jump which throws the water clear.  

PICTURE GLEN CANYON ARCH DAM SLIDE 345
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· An arch dam is a thin, curved concrete or masonry dam structure, with the concave side of the curve downstream. Therefore, the force of the water against the canyon wall squeezes the arch, compressing and strengthening its structure and pushing it into the ground. An arch dam is a good dam type for a narrow gorge in a mountainous area with steep walls of rock. It generally has steel rods or prestressed steel cable reinforcements and therefore requires less concrete than a gravity or arch-gravity dam. However, the bedrock in the foundation and abutments must be sound to withstand the pressure of the water.

· Arch dams with more than one contiguous arch or plane are described as multiple arch dams. A double arch dam has two contiguous arches. A dam that is curved in both its horizontal and vertical planes may be called a dome dam.

SPILLWAYS SLIDE 347

· A spillway is a structure used to provide for the controlled release of flows from a dam or levee into a downstream area, typically being the river that was dammed. Spillways release floods so that the water does not overtop and damage or even destroy the dam. Except during flood periods, water does not normally flow over a spillway. In contrast, an intake is a structure used to release water on a regular basis for water supply, hydroelectricity generation, etc. Floodgates and fuse 

 HYPERLINK "http://en.wikipedia.org/wiki/Fuse_plug" \o "Fuse plug" \t "_parent" plugs may be designed into spillways to regulate water flow and dam height. Other uses of the term "spillway" include bypasses of dams or outlets of a channels used during high water, and outlet channels carved through natural dams such as moraines.
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RISK ASSESSMENT DAMS , COFFERDAMS SLIDE 349
· In its simplest form, a cofferdam consists of an earth embankment, but if a high pressure is expected, it is more usual to adopt either a concrete wall or a diaphragm of interlocking steel sheet piles. Sheet piled diaphragms are usually far from water-tight and, if constructed as a single skin, necessitate heavy bracing that forms an obstruction in the working area. Sheet piled cofferdams are, therefore, often made of two skins filled with excavated material between them and tied together with tie bolts. The structure then becomes stable without the use of internal or external shoring. Alternatively, cellular cofferdams are sometimes formed of special curved piles.

PICTURE OF A COFFERDAM ON THE OHIO RIVER USA SLIDE 350 

RISK ASSESSMENT CFFERDAMS SLIDE 351

· Most dams are constructed across existing river valleys, so that provision must be made for the normal flow of the river during the construction of the dam. The foundations of the dam are constructed in the dry as far as possible so it is necessary to divert the natural flow of the river, either by restricting the flow to a small part of the river bed to enable completing the dam foundations in sections or by providing a diversion channel or tunnel past the site of the proposed dam and sealing off the complete river bed with a cofferdam. Cofferdams used for this purpose may take the form either of an earth embankment with impervious core, a rock fill embankment with impervious core, a concrete wall or a diaphragm of interlocking sheet steel piles 
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Whichever type of cofferdam is used, the most important consideration is the height of the cofferdam compared with the highest recorded water level of the river at that point during the past 10 or 20 years, making allowance for the discharge capacity of the diversion tunnel or channel and any additional ponding that may be caused by a limitation in this capacity to cope with the river in flood. The capacity of the cofferdam to withstand the forces of the river at all times of the year will affect the possibility of damage to the main dam structure to a large extent. If, however, it is considered impossible to construct a cofferdam and diversion arrangements sufficient to withstand the river at all times of the year so that overtopping of the cofferdam becomes inevitable, insurers should seek to increase the rate of excesses or reduce their cover by excluding the inevitable damage that will result, both to the cofferdam and the main dam. OVERTOPPING EXCEPTION

RISK ASSESSMENT CFFERDAMS SLIDE 353

· You will see, therefore, that the most hazardous phases in dam construction are, firstly, the diversion of the river by means of a cofferdam and, secondly, the final closure of the main dam and the diversion channels allowing ponding to commence in the reservoir area. The timing of these activities is critical and a close study of the contractor's proposed working schedule together with rainfall and river flood figures for the previous 10 to 20 years (if available) is absolutely vital.

· Claims from third parties arising out of dam construction are normally light because the location is generally in a remote area. However, in the case of a steep sided valley, a failure of the dam after commencement of ponding could cause a tidal wave that may engulf habitation some distance down stream. Other third party claims may arise from the operation of a quarry, the transportation of materials and under the joint insured cross liability clause, where several contractors or subcontractors are joint insured.

DESALINATION PLANTS SLIDE 354

· THIS TYPE OF PLANT MAY WELL BE THE FUTURE OF SOUTH AFRICA’S WATER SUPPLY, THUS WE ARE INCLUDING IT IN OUR DISCUSSIONS

· WORLD-WIDE EFFORTS HAVE BEEN APPLIED TO PROCESS SEA WATER AND OTHER WATER CONTAINING A VARIETY OF IMPURITIES, FOR EXAMPLE THE ACID WATER RISING FROM DISUSED MINES IN GAUTENG, FOR HUMAN CONSUMPTION.

· THE MOST PRACTICABLE AND ECONOMICAL METHOD OF LARGE SCALE PRODUCTION OF FRESH WATER IS A MULTI- FLASH EVAPORATION PROCESS.

· OUTPUT FROM A LARGE DESALINATION PLANT WOULD BE ABOUT 23 MILLION LITRES PER DAY.  LARGER PLANTS ARE CURRENTLY BEING DESIGNED AND CONSTRUCTED.

· THE MAXIMUM OPERATING TEMPERATURE IS ABOUT 120 DEG. C AND THE PURITY IS LESS THAN 30 PPM OF DISSOLVED SALTS.

THE DESALINATION PROCESS SLIDE 355
· THE OPERATION IS ON A MULTI-STAGE FLASH PRINCIPLE, THE HEATING SOURCE BEING SUPPLIED BY STEAM, THIS HEAT SOURCE IS TRANSFERRED IN A HEATER  TO THE SEA WATER FEED. THE SEA WATER EVAPORATES IN STAGES AS IT PASSES THROUGH THE EVAPORATING CHAMBERS, EACH OF WHICH OPERATES AT SUCCESSIVELY LOWER PEWSSURES. 

· THIS TAKES PLACE WITHOUT ANY FURTHER ADDITIONAL HEAT , AS EVAPORATION TAKES PLACE AT LOWER TEMPORATURES AT REDUCED PRESSURES.  SEA WATER ENTERS EACH SUCCESSIVE EVAPORATION CHAMBER AT A PRESSURE LOWER THAN THE PRECEEDING CHAMBER AND THE DROP IN PRESSURE CAUSES IT TO BOIL INSTANTLT.

· THIS IS CALLED “FLASHING” HENCE THE TERM “FLASHING CHAMBER” OTHERWISE CALLED EVAPORATING CHAMBER

DIAGRAM OF A 3 STAGE DESALINATION PLANT SLIDE 356

HARBOUR AND OFFSHORE WORKS SLIDE 357

· THIS WORK FALLS INTO THE FOLLOWING CATEGORIES

· SEA DEFENCES

· BREAKWATERS

· SEA WALLS

· HARBOUR WORKS AND DOCK STRUCTURES

· PIERS, JETTIES,QUAYS AND WHAQRVES

· DOLPHINS

· DOCKS

· FOR ALL OF THESE TYPES OF WORKS THE PRIMARY PERILS ARE THE ACTION OF WIND, SEA AND STORM DAMAGE, SUBSIDENCE AND IN HARBOUR WORKS – IMPACT BY SHIPPING

BREAKWATERS SLIDE 358

· Purposes of breakwaters

· Offshore breakwaters, also called bulkheads, reduce the intensity of wave action in inshore waters and thereby reduce coastal erosion. They are constructed some distance away from the coast or built with one end linked to the coast. The breakwaters may be small structures, placed one to three hundred feet offshore in relatively shallow water, designed to protect a gently sloping beach. Breakwaters may be either fixed or floating: the choice depends on normal water depth and tidal range. They are made of large pieces of concrete and are spaced about 50m from each other. Breakwater construction is usually parallel or perpendicular to the coast to maintain tranquility condition in the port. Most of Breakwater construction depends upon wave approach and considering some other environmental parameters

· When oncoming waves hit these breakwaters, their erosive power is concentrated on these structures some distance away from the coast. In this way, there is an area of slack water behind the breakwaters. Deposition occurring in these waters and beaches can be built up or extended in these waters. However, nearby unprotected sections of the beaches do not receive fresh supplies of sediments and may gradually shrink due to erosion, namely longshore drift.

· Breakwaters are subject to damage, and overtopping by big storms can lead to problems of drainage of water that gets behind them. The wall also serves to encourage erosion of beach deposits from the foot of the wall and can increase longshore sediment transport.
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SEA DEFENCES SLIDE 360
· IN ORDER TO PREVENT THE FLOODING OF LOW-LYING LAND BY THE SEA, TO PROTECT THE COASTLINE FROM EROSION OR TO PROVIDE CALM WATER FOR SHIPPING HARBOURS, IT IS NECESSARY TO CONSTRUCT BARRIERS TO HOLD BACK THE SEA.  THESE DEFENCES MAY TAKE THE FORM OF BREAKWATERS OR SEA WALLS

· BREAKWATERS:

· THE PURPOSE OF BREAKWATERS IS TO PROVIDE REASONABLY CALM WATER WITHIN HARBOURS.  THEY ARE DESIGNED TO WITHSTAND THE FORCES GENERATED BY SEA CURRENTS AND WAVES AND MAY EITHER BE:

· RUBBLE BREAKWATERS

· OR

· VERTICAL WALL BREAKWATERS
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RUBBLE BREAKWATERS SLIDE 362

· THESE ARE CONSTRUCTED BY DUMPING LARGE QUANTITIES OF ROCKFILL ON THE SEA BED ALONG THE PROPOSED LINE OF THE BREAKWATER UNTIL THE FILL IS BROUGHT ABOVE WATER LEVEL.  THE FILL OR CORE OF THE BREAKWATER IS ENLARGED AT THE BASE TO FORM A FOUNDATION FOR THE SECONDARY AND PRIMARY ARMOURING LAYERS WHICH ARE PLACED TO PROTECT THE OUTER FACES OF THE BREAKWATER.

· THE SECONDARY ARMOURING IS NORMALLY MADE UP OF MEDIUM SIZED STONE OR INTERLOCKING PRE-CAST CONCRETE BLOCKSOF INDIVIDUAL WEIGHTS VARYING BETWEEN 2 TONNES UP TO 50 TONNES DEPENDING UPON LOCATION.  THE FINAL STAGE IS THE IS THE PRIMARY ARMOURING, PLACED ON THE SEAWARD SIDE OF THE BREAKWATER, DESIGNED TO WITHSTAND THE FULL FORCE OF THE SEA. THIS MAY BE BY CONCRETE SHAPES AFFORDING A DEGREE OF INTERLOCKING SUCH AS DOLOS, TETRAPODS, QUADRAPODS TRIBARS AND STABITS.

VERTICAL WALL BREAKWATERS SLIDE 363

· THESE MAY BE CONSTRUCTED OF CONCRETE CUBES, EITHER SOLID OR CELLULAR, SOMETIMES LAID ON A ROCK MOUND BASE; CONCRETE CAISSONS, CAST ON SHORE, FLOATED OUT, SUNK INTO POSITION AND FILLED WITH SAND OR ROCKFILL HAVING THE ADVANTAGE OF MINIMISING THE PERIOD OF EXPOSURE OF THE CONSTRUCTION WORK TO SEA ACTION; OR CELLULAR SHEET PILED WALLS , I.E. SHEET PILES DRIVEN TO FORM A CELLULAR WALL WHICH IS INFILLED WITH ROCK OR LEAN CONCRETE, THIS METHOD HAVING THE DISADVANTAGE OF EXPOSURE OF PILING OPERATIONS TO SEA ACTION.

SEA WALLS SLIDE 364

· SEA WALLS ARE CONSTRUCTED TO PROTECT THE COASTLINE

·  THEIR USUAL CONFIGURATION IS VERTICAL BREAKWATERS THAT ACT AS RETAINING WALLS AND ARE DESIGNED TO DEFLECT WAVES.

· MOST SEA WALLS ARE CONSTRUCTED WITH SPREAD FOUNDATIONS STEPPED DOWNWARDS TOWARDS LOW WATER LEVEL THUS HELPING TO DISSIPATE WAVE ENERGY. THE CONFIGURATION USUALLY INCORPORATES A DEFLECTIVE TOE WALL ALONG THE SEAWARD EDGE TO PROTECT FROM UNDERSCOUR.

· THE TYPE OF WALL TO BE BUILT IS DEPENDENT ON CIRCUMSTANCES SUCH AS EXPOSURE OF SITE AND FOUNDATION CONDITIONS. HEAVY DUTY WALLS PROTECTING URBAN PROPERTY, A REINFORCED CONCRETE WALL WOULD BE USUAL. AREAS OF OPEN LAND, EARTH BUNDS WITH TIMBER BREASTWORK AND STONE PITCHED REVETMENTS OR RUBBLE FILLED MESH GABIONS.

· SHEET PILING IS OFTEN USED FOR THE TOE WALL TO PREVENT UNDERSCOUR.

SEA WALLS SLIDE 365

· A seawall (also written as sea wall) is a form of coastal defence constructed where the sea impacts directly upon the landforms of the coast. Its prime purpose is to modify the potentially destructive action of tides and waves such that areas of human habitation, conservation, leisure and economic activities, are protected in the long term from the effects of erosion and / or flooding.

· Given the destructive natural forces that seawalls are constantly subjected to, maintenance (and eventually replacement) is an ongoing requirement if they are to provide effective long term defence. The many types of seawall in use today reflects both the varying physical forces they have to withstand, and location-specific aspects (e.g. local climate, coastal position, wave regime and value of landform being protected).

· Although once considered a wide-ranging 'hard' coastal management solution, their effect on adjacent areas of the coast, (particularly in terms of sediment movement) and their high cost has led to the increasing use of other 'softer' coastal management options such as beach replenishment.

· In the UK, sea wall also refers to an earthen bank used to create a polder, or a dike.

· Seawalls may be constructed from a variety of materials: most commonly, reinforced concrete, boulders, steel, or gabions. Additional seawall construction materials may include vinyl, wood, aluminium, fibreglass composite and with large biodegrable sandbags made of jute and coir
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HARBOUR WORKS AND DOCK STRUCTURES SLIDE 368

· Dock structures for berthing vessels, loading and unloading cargo or embarking or disembarking passengers, these include:-

· Piers and jetties projecting into the harbour with berths on either side;

· Quays and wharves built parallel to the waterfront with berths on the seaward side;

· Dolphins for mooring vessels.

· These structures are generally of two types:

· Open construction;

· Closed construction.

HARBOUR WORKS AND DOCK STRUCTURES SLIDE 369

· OPEN CONSTRUCTION:

· CONSISTS OF A DECK OF TIMBER, STEEL OR REINFORCED CONCRETE ON BEARING PILES.  THE PILES ARE USUALLY OF HOLLOW BOX OR TUBULAR STEEL SECTION THAT ARE OFTEN PARTIALLY OR TOTALLY FILLED WITH CONCRETE, THERE ARE STILL AREAS WHERE GREENHEART TIMBERS ARE USED IN SOME TROPICAL COUNTRIES WHERE THE TREE FROM WHICH THE TIMBER IS OBTAINED GROWS NATURALLY.  THE PILES ARE CAPPED BY A SYSTEM OF LONGITUDINAL AND LATERAL BEAMS, USUALLY OF STEEL OR REINFORCED CONCRETE, FORMING THE SUPPORT FOR THE DECK, USUALLY FORMED OF PRE-CAST CONCRETE PLANKS BETWEEN THE BEAMS.

HARBOUR WORKS AND DOCK STRUCTURES SLIDE 370

· CLOSED CONSTRUCTION:

· IS USUALLY EITHER A SERIES OF CONTIGUOUS REINFORCED CONCRETE CAISSONS, BALLASTED WITH SAND OR MASS CONCRETE OR SHEET PILES FORMING A RETAINING WALL BACKFILLED WITH SELECTED IMPORTED FILL OR DREDGED MATERIAL.  MASONRY OR CONCRETE BLOCK WALLING EITHER SOLID OR INFILLED WITH SUITABLE MATERIAL MAY BE USED

· PILING IN MARINE CONDITIONS:

· THIS IS SUBJECT TO THE ACTION OF THE SEA AND MOVEMENTS OF THE SEA BED FROM THE TIME OF DRIVING  UNTIL THE PILE CAPS HAVE BEEN INSTALLED. BEARING PILES SHOULD NEVER BE LEFT FREE-STANDING FOR ANY LONGER THAN IS ABSOLUTELY NECESSARY, IF THE PERMANENT PILE CAPS CONSTRUCTION PROGRAMME DOES NOT FOLLOW ON IMMEDIATELY , THE PILES SHOULD BE TEMPORARILY SUPPORTED BY A FRAMEWORK OF STEEL BEAMS.
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· PIERS AND JETTIES:

· THESE MAY EITHER BE OF OPEN OR CLOSED CONSTRUCTION.

· DREDGING WORK SHOULD PREFERABLY BE DONE PRIOR TO PILING AS ANY SUBSEQUENT  DREDGING MAY LEAD TO DAMAGE OR LOOSENING OF PILES.

· QUAYS AND WHARVES:

· THESE ARE MOSTLY OF CLOSED CONSTRUCTION METHODS, SHEET PILES ARE USUALLY DRIVEN BY A RIG OPERATING ON THE SHORE LINE.  HERE, TOO, IT IS PREFERABLE FOR DREDGING TO BE DONE PRIOR TO PILING

· DOLPHINS:

· THESE ARE OFF-SHORE STRUCTURES WHERE BULK CARRIERS OF OIL AND OTHER LIQIODS CAN TIE UP FOR LOADING OR UNLOADING THEIR CARGO TO OR FROM UNDER-SEA PIPELINES.  THE MOST COMMON SUPPORTS FOR DOLPHINS ARE TUBULAR STEEL PILES, SOME OF WHICH ARE USUALLY RAKED.
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RISK ASSESSMENT HEAVY INDUSTRIES SLIDE 377

· This category of project embraces glass furnaces
 steel mills, rolling mills and other metal working industries such as aluminium and copper smelting and refining. Such plant, much of which has a high weight load factor, requires a substantial foundation and close investigation into site conditions is desirable. The employers or main contractors will seek expert technical advice on the load-bearing properties of the soil. In areas where mining has been carried out, the risk of subsidence is of particular importance.

· Large blast furnaces are used in the smelting and refining processes of Steel. The construction of the furnaces themselves presents no special underwriting problems but the refractory brickwork linings constitute a serious hazard when heat is first introduced into the furnace for drying out purposes, and again during the testing and commissioning period. This creates a risk of damage by cracking or disintegration, for which the remedy may be taking out and completely rebuilding the brickwork at very high cost 

STEEL WORKS SLIDE 378

· A steel mill or steelworks is an industrial plant for the manufacture of steel.

· Steel is an alloy of iron and carbon. It is produced in a two-stage process. First, iron ore is reduced or smelted with coke and limestone in a blast furnace, producing molten iron which is either cast into pig iron or carried to the next stage as molten iron. In the second stage, known as steelmaking, impurities such as sulfur, phosphorus, and excess carbon are removed and alloying elements such as manganese, nickel, chromium and vanadium are added to produce the exact steel required. In the late 19th Century and early 20th Century the world's largest steel mill was located in Barrow-in-Furness, UK. Today, the world's largest steel mill is in Gwangyang, South Korea.Steel mills turn molten steel into blooms, ingots, slabs and sheet through casting, hot 

 HYPERLINK "http://en.wikipedia.org/wiki/Hot_rolling" \o "Hot rolling" \t "_parent" rolling and cold rolling.
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· Insurers normally exclude damage to refractory brickwork linings arising from drying out or subsequent operations, although cover will still be granted in respect of other insured perils such as impact or explosion, even if these arise during the testing period. The pre-erection storage of refractory bricks is of paramount importance to prevent the ingress of water. The risk of the ignition type of explosion is present at all times after initial startup of gas or oil-fired furnaces. With electric air furnaces, the heavy duty transformers constitute a heavier than normal breakdown or disruption risk during testing. Furthermore, leakage in a furnace transformer induction could result in overloading with the possibility of widespread damage from explosion. A conventional pressure explosion risk is present with waste heat boilers, often used in the smelting industry to provide power generation by using exhaust heat from the furnaces. A flue gas explosion risk could also exist, depending on the source of waste heat and whether there is any supplementary firing of the boilers.
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· High repair costs can be anticipated in view of the high values that can be involved. Breakdown risks during testing are mainly associated with large gearboxes and synchronous D.C. motors that drive the rollers. The smaller and less robust rollers employed in the final stages of rolling will probably be highly polished and more susceptible to damage than those used in the initial stages of the process.

· The above factors point to the need for a high excess applicable to the testing and commissioning risks and a testing rate that reflects the heavy potential hazard. Fire risks do not normally present problems, although there have been instances in aluminium rolling plants where the rollers are sprayed with paraffin as a cooling lubricator, thereby seriously increasing the risk of fire during testing and commissioning.
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· In aluminium plants, the large supply of electric current required may well involve the installation of high-capacity generating equipment, the testing of which will present a heavy potential hazard. In addition, a failure in the electricity supply would cause the aluminium to solidify, resulting in considerable damage to the cells or furnaces. It is essential, therefore, to discover whether a secondary supply of current is available during commissioning. Similarly, any failure of the main transformers can result in serious damage.

· The problem of smelted metals solidifying in metal furnaces is not restricted to aluminium plants it also affects other metal-refining processes. Expensive replacement and repair costs can be expected including the digging out of solidified contents of furnaces or pot lines, this operation usually results in the refractory lining being damaged or destroyed. Where solidification arises directly from an insured peril, say a transformer failure, the costs of removing the solidified metal and restoring the refractory lining is regarded as a valid claim under a Construction Policy. 
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· Constructional plant will include several heavy duty cranes capable of lifting the large items of plant involved. The tendency towards lifting increasingly large prefabricated units has resulted in the frequent use of one or more mobile cranes, together with static lifting equipment for the same lift. This type of multiple lift operation is sometimes known as dual, tandem or triple lifting. Such an operation requires detailed planning and control to avoid the possibility of the load becoming unstable, with the consequence of a complete collapse of the cranes and the load.

· A third party pollution liability could arise during the testing and commissioning period of chemical plants and Power Stations due to the danger of the release into the atmosphere of caustic substances in untreated chemical smoke. 

· Strict legislation applies to this aspect in many countries, including South Africa under the OHSA, but in other territories the legal obligations are less onerous, and a lack of attention to this point could result in numerous large claims 
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· Since 1970, the construction work on offshore locations has expanded significantly, following the discovery of oilfields in the North Sea and off the South African coast. Most of the earlier experience of such work had been gained on the southern North Sea gas fields, and the United States Gulf, Nigeria, Indonesia and Persian Gulf.

· The contractors are likely to be responsible for the fabrication and the initial float-out, the tow to the offshore field, and the positioning, submergence, emplacement and final fitting out. Separate contractors may handle these different aspects. Every stage of such a project must be regarded by underwriters as a high risk area, with exposure to total losses.  These risks are often underwritten jointly by the Marine and Construction Departments

RISK ASSESSMENT OFFSHORE INSTALLATIONS SLIDE 386

· The perils with which such structures have to contend range from heavy seas, wind and storms, to the ability to stand in water between 600 and 1 200 metres deep. Other hazards arise during construction, towing (often over 375 kilometres), positioning and emplacement, as well as the cost of removing debris. The main structure is the permanent drilling and producing platform, which may be constructed of steel or concrete. The movement risk is high, as often dozens of construction sites are used, with transits to the eventual operations site. There are various underwriting considerations in respect of each part of the structure. We shall consider each in turn.
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· Fabrication is quicker and cheaper, requiring only a simple onshore construction site.

· Emplacement procedures are delicate, and piling operations major.

· The jacket or structure is often constructed in one piece on shore, but may be in two or more sections if it is a tall structure.

· The fabrication is a very large welding operation, requiring coded welders and the examination and checking of the welds by ultrasonics and radiography is an important element.

· The method of floating out to site is important. This may involve skidding on to barges, or the use of flotation rafts, or buoyancy tanks. Placing in final position is vital and involves the use of tugs, and ballast systems. Scale models are used for training.

· The piling operation is intricate, and knowledge of sub-soil formations, stresses resulting from water depth, and sea and weather conditions is essential to underwriters.
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· These are constructed in deep water sites close offshore. Adequate, flat on-shore facilities are also required.

· A large oil storage area is incorporated into the structure.

· The floating out of the structure on to the deep water site is a hazardous operation and the submerging process involves a very careful ballasting operation.

· The final tow out involves partial submersion of the structure to allow stable buoyancy (the total weight can be as much as 400,000 tonnes).

· The tow route must be carefully surveyed.

· The final emplacement, settling in, and correct leveling of the structure is important.

· The construction period may be up to 21 months.
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· Tension leg platforms are lighter, buoyant concrete or steel platforms that are anchored to caissons on the sea-bed by a number of hawsers attached to the buoyancy pontoons. Because the structure itself is buoyant, the anchoring cables are under tension and maintain the platform in the stable condition necessary for drilling operations, loading or other activities.

· This platform has the advantage of being adaptable to virtually any water depth and sea-bed conditions. Construction periods offshore are shorter than for conventional steel and concrete platforms as they can be fully fitted out and equipped before tow-out. It can be used in deeper and more hostile water than the tethered platform.

PICTURE TENSION LEG PLATFORM SLIDE 390

RISK ASSESSMENT PLATFORM DECK SLIDE 391

· This will be modular if used on a steel platform, or integrated if used on concrete structures.

· Each module may contain large values of process plant.

· Large plant is used, for example, derrick barges, cargo barges, tugs, and supply vessels, and the build up of values is substantial.

· The bulk of the value of the whole project is contained in the deck with its drilling and producing plant.
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· Tethered platforms are a variation of the tension leg platform. Whereas the tension leg platform has part of its structure below the surface of the water, the tethered platform floats entirely on the surface and is secured by long cables to anchor pilings on the sea-bed.

· A design concept using this technique has been proposed for production platforms that, it is claimed, can be installed quickly and cheaply to assist in the exploitation of economically marginal fields.
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PICTURE TYPES OF OIL PLATFORM SLIDE 394

EXPLANATION OF LAST SLIDE ON TYPES OF OIL PLATFORM SLIDE 395

1, 2) conventional fixed platforms; 3) compliant tower; 4, 5) vertically moored tension leg and mini-tension leg platform; 6) Spar ; 7,8) Semi-submersibles ; 9) Floating production, storage, and offloading facility; 10) sub-sea completion and tie-back to host facility.
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· Considerable heat is generated at the flare point, and the site and distance of this from the deck is important. The flare structure carries the pipeline that contains the surplus gas to be flared off.

· BECAUSE OF HEAT, CONSTRUCTED OF HIGH QUALITY STEEL, SOMETIMES BRICK LINED

ON LAND PIPE LAYING SLIDE 397

· Pipelines, conveying products over varying distances and differing in diameter from a few centimetres to 100 centimetres and more, fall into 4major categories i.e. Oil, Gas, Water and Sewage.  Oil and Gas pipes are usually steel, whereas for Water and Sewage a variety of materials may be used e.g. Steel, Concrete, Cast iron, Asbestos cement and Plastics.

· However, irrespective of the pipe material, from a construction point of view the methods of laying are broadly similar and they all pose much the same sort of risk with a high vulnerability to loss or damage arising from storm and flood.  
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ONLAND PIPE LAYING SLIDE 399
· The operations involved may be summarised as follows:

· Clearing and Grading

· Stringing

· Excavation

· Laying and Jointing

· Backfilling

· Testing

· CLEARING AND GRADING

· This is equivalent to site preparation works, comprising straightforward clearance of vegetation and the forming of gradients where required by contract conditions.  In rocky areas, however, a certain amount of blasting may be necessary to establish the required levels.  The right of way should allow the contractor a reasonable area on both sides of the proposed trench line for the use of mobile plant.

ON LINE PIPE LAYING SLIDE 400

· STRINGING

· Pipes are stacked along the proposed route so that sections may be drawn from these stacks as required and laid end to end either on the ground or raised on timbers as near as possible to the line of the proposed trench.  Pipes made of brittle materials such as concrete or asbestos cement are vulnerable to breakage at this stage.

· EXCAVATION

· The pipe trench will normally be dug by an excavator, although blasting may be necessary in rocky areas; it must be dug wide and deep enough not only to accommodate the pipeline but also a specified thickness of protective sand.  To maintain levels it may be necessary to excavate quite deep cutting in undulating land when the major risk arising from flooding and collapse of trenches, which frequently are not shored or protected, is enhanced.  

PICTURE EXCAVATOR BEING ABUSED SLIDE 401

ON LAND PIPE LAYING SLIDE 402

· EXCAVATION continued

· This risk is present from commencement of excavation until final back-filling, during which time long stretches of the line are open and thus exposed to flooding, pipe flotation, sidewall and silting of the trench.  It is therefore preferable for the operations to proceed as quickly as possible after excavation.  Insurers can protect themselves by including a warranty in the Policy restricting the length, at any one time, of open trench, to say one to five kilometres.

· In some areas, such as deserts or permafrost zones, pipelines are laid above ground on concrete haunches or steel frames so that little or no excavation is required 

PICTURE OF TRENCH COLLAPSE SLIDE 403
ON LAND PIPE LAYING SLIDE 404

· LAYING AND JOINTING

· The next step is pipe laying during which the pipe sections are laid end to end by pipe layer, crane (or excavator used as a crane) and jointed.  The type of joint used depends upon the pipe material:  Concrete, cast iron and PVC pipes usually having some sort of spigot and socket push fit joint. Asbestos cement a flexible collar joint, whilst steel is either welded or has flexible joints such as Victaulic or Viking Johnson couplings.

· Steel pipes for oil or gas are almost invariably welded (in water supply practice flexible couplings or flanged joints are more common) which is done either manually using arc electrodes or by automatic welding sets.

PICTURE LAYING PIPE IN TRENCH SLIDE 405

ON LAND PIPE LAYING SLIDE 406

· LAYING AND JOINTING continued

· Welds are checked for faults, usually by x-ray methods, before final coating and wrapping and whilst in water supply or steam practice it is not normal for land lines to be tested in this way at each weld, for oil and gas pipelines where high level testing (often loosely referred to as yield testing) is employed there should be 100% testing of welds – likewise for all pipelines under water.

· Pipes are not laid directly on the trench bottom but on a layer of pipe bedding material, usually sand or fine gravel or, supported on sand bags.  Prior to jointing, pipe sections are lined up and levelled and it is important that at this stage all rock in the trench is broken out as required by the contract specification.

ON LAND PIPE LAYING SLIDE 407

· LAYING AND JOINTING continued

· After jointing, and in the case of steel pipes completion of external protection by coating and wrapping with impervious (usually bituminous) materials, the pipeline is ready for backfilling.

· BACKFILLING

· The first operation is to protect the pipe by surrounding it with sand or fine gravel (pipe bedding material).  It is most important that the pipe is protected all round by the minimum specified thickness of protective material.

· This is followed by backfilling the remainder of the trench with excavated material, normally undertaken by heavy plant such as bulldozers and rollers.

DRAWING PIPE LAID IN TRENCH AWAITING BACKFILL SLIDE 408

ON LAND PIPE LAYING SLIDE 409

· BACKFILLING continued

· The pipe is unlikely to sustain damage during this operation provided it has been protected properly all round with the specified layer of sand.  Where there is inadequate protection or a pipe rests on un-cleared rock the pipeline may be subjected to abnormal concentrations of load leading to fracture of brittle materials, such as concrete or cast iron, or indentation of steel lines which will be revealed by pre-test “pigging”.

· To reduce the risk of collapse or flooding of the trench and/or floating out of the pipeline, backfilling should be completed as early as possible after pipe laying.  In fact, partial backfilling is normal practice whereby filling is completed over the barrel of the pipe sections and the joints left uncovered until pressure testing has been completed

DIAGRAM PIPE JACKING SLIDE 410 
DIAGRAM RIVER CROSSING SLIDE 411

PIPELINE TESTING SLIDE 412

· Prior to testing, especially an oil or gas line, it is normal practice to clean out a pipeline and test its dimensional accuracy by blowing a “pig” through. (A pig is a plug made of composite materials of the same diameter as the line).  Any serious indentations can obstruct the progress of the “pig” through the line, producing claims for its recovery, repair and repair of damage located.

· The nature and extent of testing is determined by the pipe material and pipeline use and is normally stipulated in the contract specification together with the pressure limits to be achieved.

PIPELINE TESTING SLIDE 413

· There are three basic levels of testing:

· LOW PRESSURE AIR TESTING  designed simply to detect leaks; this form of test is optional, usually only applicable to steel pipelines and never exceeds 100 pounds per square inch.

· ORDINARY-LEVEL HYDROSTATIC TESTING  based upon twice (sometimes one and a half times) the working pressure to which the pipeline will be subjected; this standard is commonly adopted for water or steam supply lines.

PIPELINE TESTING SLIDE 414

· HIGH-LEVEL HYDROSTATIC TESTING (so called yield testing) related to the physical characteristics of the pipe material an involving the application of pressure recorded as a percentage of that material’s specified minimum yield (SMY); this is now standard practice for steel pipelines used for the conveyance of oil and gas.

· High-level hydrostatic testing is designed not only to detect leaks but also to expose defects which may have escaped notice during manufacture, testing and inspection at the manufacturer’s works and/or during laying and which otherwise night not be revealed until well into the working life of the pipeline
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· These may

· form part of an oil or gas filled system used for connecting wells, loading buoys, and producing platforms; 

· be those used for carrying the oil or gas, to a shore terminal. In the North Sea field they can be over 400 kilometres in length, and up to three feet in diameter.  We in South Africa have a similar situation offshore at Mossel Bay

· The fabrication and laying operations are similar in both cases. Work is done in sections, and there is therefore much use of supply vessels, and laying barges. Butt welding is used to connect the sections.

· The weather is an important factor, and the speed of laying is, in turn, governed by the time taken to weld the joints.

SUB-SEA PIPE LAYING SHIP SLIDE 416

RISK ASSESSMENT OFFR-SHORE PIPELINES SLIDE 417

· Other factors on this operation are:

· the maintenance of suitable tension to avoid buckling of the unsupported length between the laying barge and the sea bed;

· the retention of sufficient flexibility in the line to avoid obstructions on the sea bed, and to allow for the varying nature of the ground conditions under the sea bed;

· the hazards in burying the line in the sea bed. This is done to protect against scouring and damage from dragging by other vessels. High pressure water jets are used, but some sea bed conditions may thwart this operation. As an alternative, the trench can literally be ploughed and heavy, valuable plant is used in often hostile environments;

· the welding process and use of special diving chambers in the final operation of connection with the main structure.
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· EQUIPMENT

· The sheer size and value of offshore projects is amply demonstrated in the following description of the major equipment in use. This scale of risk demonstrates the skills needed by underwriters in order to write a profitable account.

· The recent Piper Alpha disaster was a reminder of the hazards involved, and the need for underwriters to adopt a cautious approach, if capacity is to be maintained to cover this type and scale of loss.
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· THE FOLLOWING IS THE TYPE OF EQUIPMENT THAT MAY BE FOUND ASSOCIATED WITH THIS TYPE OF INSTALLATION:

· CRANE VESSELS

· PIPE-LAYING BARGES

· TRENCHING BARGES 

· TUG BOATS

· BARGES AND PONTOONS for carrying major items 

· FLOATING HOTEL (ACCOMMODATION) – CONVERTED SEMI- Submersibles for accommodation of workers

PICTURE OFFSHORE PLATFORM SLIDE 420

RISK ASSESSMENT OIL AND CHEMICAL INDUSTRIES SLIDE 421

· This is another hazardous area, despite progress made in safety standards and technology.

· The products emerging from these processes include fertilisers, plastics, detergents, gas, building materials, clothing and furnishing (man made fibres). They are all developments of the processing of fossil fuels such as coal, oil or natural gas.

· The plant involved includes oil refineries, petrochemical complexes, chemical plants, fertiliser plants, gas treatment, oil gasification and natural gas plants. The hazards can be categorised as follows.
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· NATURAL HAZARDS

· In addition to the normal assessment of exposure to the natural perils such as earthquake, storm, tempest and the like, it should be considered that the site is often located near to the sea or a river to facilitate easy access of feedstock and discharge of effluent and a ready supply of water. Contracts may also include the construction of piers, jetties and submarine pipelines for loading and unloading purposes.

PICTURE PETROLEUM REFINERY SLIDE 423

RISK ASSESSMENT OIL AND CHEMICAL INDUSTRIES SLIDE 424

· ERECTION HAZARDS

· The size and weight of major units, particularly high distillation and fractionation columns, reactors, drums and the like, will frequently involve tandem or multiple lifts and it is essential that these operations are carefully planned throughout the operation. Accidents resulting in toppling over can involve damage to both the cranes and the property being lifted by them. 

· The erection of storage tanks is also subject to storm damage or collapse risks and again these should be suitably guyed and supported throughout the erection programme.

PICTURE DOUBLE EFFECT DISTILLATION PLANT SLIDE 425

PICTURE CHEMICAL REACTOR SLIDE 426

RISK ASSESSMENT OIL AND CHEMICAL INDUSTRIES SLIDE 427

· TESTING HAZARDS

· With the introduction of feedstock into the system for whatever purpose, there is a considerable increase in the risk of fire and explosion similar to that presented by a fully operational plant.

· It is when the machinery is first operated under working load conditions that any inherent defects in the machinery will be brought to light. If the machinery or process plant incorporates new designs or development features, this could present insurers with a greater potential for claims for breakdown than would be presented in similar plants of tried and proven design.  

· Insurers must establish whether the plant includes any prototype or untried features.  It is appropriate to exclude any damage due to such features.

RISK ASSESSMENT OIL AND CHEMICAL INDUSTRIES SLIDE 428

· Extensions to existing plants are mostly intended to improve efficiency and out-put, while new plants invariably incorporate updated designs and new processes. Higher operating temperatures and pressures, fluctuating loads, inadequate safety margins, controls and safety devices have allied to metallurgical and other failures. Due to these hazards, it is normal to impose a fairly substantial excess during any form of operational testing.  It is usual to exclude cracking of reactor vessels.

· The majority of processes require a catalyst to assist the basic chemical reaction. The value of the catalyst will vary considerably according to the type of plant involved. It can easily be spoiled, poisoned or lost, due to faulty operation of the plant and, as a result, it is normal to exclude loss or damage to the catalyst from any operational cause after introduction of feedstock.
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· For contracts involving alterations and/or extensions to existing plants, considerable values of existing property can be at risk and exposed to fire and explosion at any time throughout the construction programme, but more particularly, during testing operations. Where the extension involves the dismantling of disused tanks, there is, in addition to the normal impact risk, a considerable risk of fire and explosion. Similarly, any pipe or cable connections to be made to the existing facility, particularly live tie-ins, can also present a major increase in these risks. There is also a very real risk of pollution, whether from release of toxic gases or substances into the atmosphere or by the pollution of water or land by accidental breakage of plant or pipe work or by effluent discharge. 

· Durban petrol refinery and Cape Town tank removal

RISK ASSESSMENT THIRD PARTY LIABILITY SLIDE 430

Surrounding property may be categorised as either third party property or own surrounding property. Property that is located within the demarcated reserve site owned by the employer and under the custody and control of the contractor, is normally dealt with as own surrounding property.  It is important to note that the cover does not include the property of the Principal as this would embrace all existing property.

· Claims for damage to such valuable surrounding property can be greatly inflated by the loss of use of the property.

RISK ASSESSMENT  CROSS-COUNTRY PIPELINES SLIDE 431

· The particular hazards relating to the offshore industry have been considered in the previous section.

· The hazards to be considered by the underwriter are as follows.

· The amount at risk may be far higher than the contract price and the rate must be adequate, and applied to the correct sum insured.

· The terrain is important, from the point of view of geological, hydrological and environmental factors. These will determine the route to be taken, which is based on the least hazardous factors.

· In the clearing and grading process, blasting may be necessary, and possible damage to valuable plant is a feature.

· The stringing or stacking of pipes along the proposed route can leave concrete pipes vulnerable to damage.
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· Excavation hazards may include damage to plant, third party damage, blasting operations, flooding, collapse and weather conditions. The length of trench left open at any one time is a vital underwriting factor.

· The welding process naturally involves fire and explosion hazards. The testing of welds is also important.

· To protect pipes, they are clad in various materials and, if this is done at the manufacturer's premises, there is an increased risk of damage during transit, storage and welding.

· The placing of pipes involves the use of high value plant, for example, side boom tractors and pipe laying machines. Temporary plugging of pipe ends is important to prevent silt entering from possible floodwater.
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· The back-filling process can result in collapse, or flooding, and speed is therefore important. Rainfall could cause problems.

· The critical time for contractors and underwriters is the testing period. Normal site tests are part of the proving and commissioning of the contract works, but high level tests are regarded as questionable for transfer to insurers. Where cover is provided, a substantial deductible would be imposed (say R100 000) or higher, together with a series-loss exclusion, a limitation on the length of pipe tested at anyone time, and an exclusion of loss of expensive testing media.

· The third party factors depend on the environment over which the pipes are laid. This may include road crossings, damage to other underground services, rail crossings (interference with rail traffic) and damage to land and crops within a specified distance of the route, which may be excluded.  Umgeni Water – Green People

RISK ASSESSMENT POWER STATIONS SLIDE 434

· The five main categories of power station, are 

· Thermal, 

· Hydro-electric, 

· Gas, 

· Diesel, and 

· Nuclear.

· More modern developments embrace 

· Wind Power – 
This involves Wind Generator Farms

     
such as the one constructed in 
Darling in the Cape 

· Solar Power – 
This system is still under 



development at present it involves

                    thousands of mirrors 
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· Major points for underwriters are:

· the correct forming of cooling towers to withstand high wind forces.  The slip forming  Construction of Chimney Stacks;

· flooding due to locations near sea and rivers;

· the use of cofferdams and tunnels (already discussed);

· the hazards connected with large turbines, design features, and prototypes. New designs and techniques tend to be utilized, and problems such as breakdowns can arise during the testing and commissioning period or during the Maintenance period resulting in costly claims. A very high excess is normal at this time, perhaps R2 500 000 or more;

· the final hot testing, that is, with steam in the turbines, can take months, and claims following failure of the turbine can be catastrophic. The disruption of a turbine at Eskom’s Duva Power Station is believed to have caused a financial loss in the region of R450 million.
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PICTURE OF THERMAL POWER STATION SLIDE 437

RISK ASSESSMENT HYDRO-ELECTRIC POWER STATIONS SLIDE 438
· Problems encountered on such stations are restricted access and working space. Damage by rock fall, landslip or flooding must be considered.

· Similar considerations apply as for shaft sinking and tunnel development as well as cofferdams and outfall works not forgetting the intake structure and any outflow gates that may be included

· A pumped storage scheme may be employed involving construction of reservoirs. A greater risk of mechanical or electrical breakdown is likely here.

· It must be remembered that the Turbine becomes the Pump and the Generator becomes the Electric Motor in the process of pumping the water from the lower dam or reservoir up to the upper dam or reservoir

 Drakensburg and Palmiet pumped storage schemes

PICTURE HYDRO-ELECTRIC POWER STATION SLIDE 439

DIAGRAM OF HYDRO ELECTRIC GENERATING SYSTEM SLIDE 440

DIAGRAM OF WATER TURBINE GENERATOR SLIDE 441

RISK ASSESSMENT GAS AND DIESEL POWER STATIONS SLIDE 442

· GAS – SIMILAR TO AIRCRAFT TURBINES WITH A  GENERATOR ATTACHED

· Design problems are a feature, and the experience of the manufacturer is a prime feature. The testing risk can also be extremely hazardous, probably exceeding that of the equivalent capacity steam turbine. The supports of the system are of vital importance as the turbine wants to pull itself away from its mountings due to the air flow through the system

· DIESEL

· can suffer damage as a result of misapplication or misuse - namely internal glazing (occasionally referred to as bore glazing or piling) and carbon buildup. This is a common problem in generator sets caused by failure to follow application and operating guidelines. Ideally, diesel engines should be run at least 60-75% of their maximum rated load. Short periods of low load running are permissible providing the set is brought up to full load, or close to full load on a regular basis. If the engine powering the set is over-powered (misapplication) for the load applied to it, causing the diesel unit to be under-loaded, or as is very often the case, when sets are started and run off load as a test (misuse). 

PICTURE GAS TURBINE TO DRIVE A GENERATOR SLIDE 443

COMBINED CYCLE GENERATING UNITS SLIDE 444

· Many of the new natural gas fired power plants are what are known as 'combined-cycle' units. In these types of generating facilities, there is both a gas turbine and a steam unit, all in one. The gas turbine operates in much the same way as a normal gas turbine, using the hot gases released from burning natural gas to turn a turbine and generate electricity. In combined-cycle plants, the waste heat from the gas-turbine process is directed towards generating steam, which is then used to generate electricity much like a steam unit. Because of this efficient use of the heat energy released from the natural gas, combined-cycle plants are much more efficient than steam units or gas turbines alone. In fact, combined-plants can achieve thermal efficiencies of up to 50 to 60 percent.

PICTURE DIESEL GENERATING SET SLIDE 445

RISK ASSESSMENT NUCLEAR POWER STATIONS -1 SLIDE 446

· Nuclear stations were developed on the grounds of generating costs, and because of the increase in the cost of oil.

· The construction period ranges between five and ten years, and the testing period is also longer than normal, because of the new technology and need for stringency.

· 
Nuclear fission using uranium is a potentially hazardous process, and the safe and adequate construction of the system is paramount. The moderating agent may be heavy water, light water, or graphite. The reactors may be pressurised water, boiling water, or gas cooled. The situation of the site should be remote from the general population.

· The early stages of construction do not present any undue hazards, but improvement in technology is often achieved during the later construction period. 
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NUCLEAR FUEL CYCLE SLIDE 448

A nuclear reactor is only part of the life-cycle for nuclear power. The process starts with mining (see Uranium mining). Uranium mines are underground, open-pit, or in-situ leach mines. In any case, the uranium ore is extracted, usually converted into a stable and compact form such as yellowcake, and then transported to a processing facility. Here, the yellowcake is converted to uranium hexafluoride, which is then enriched using various techniques. At this point, the enriched uranium, containing more than the natural 0.7% U-235, is used to make rods of the proper composition and geometry for the particular reactor that the fuel is destined for. The fuel rods will spend about 3 operational cycles (typically 6 years total now) inside the reactor, generally until about 3% of their uranium has been fissioned, then they will be moved to a spent fuel pool where the short lived isotopes generated by fission can decay away. After about 5 years in a spent fuel pool the spent fuel is radioactively and thermally cool enough to handle, and it can be moved to dry storage casks or reprocessed.
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· Insurance pools are common to cater for the risks involved, and at a certain point during construction, that is, at first loading of nuclear fuel, the pool risk perils are deleted from the construction risk policy. These are usually, fire, lightning, explosion, aircraft, excessive temperature within the reactor consequent upon a sudden uncontrolled, unintended and excessive increase or release of energy, radioactive contamination and activation.

· In some markets, construction insurers take the additional precaution of deleting all cover in the high radioactivity zone (HRZ), but retain cover outside the HRZ zone i.e.. In the Low Radiation Zone (LRZ) for all insured risks other than pool risks, and subject to the normal radioactive contamination exclusion.

· Decontamination costs are excluded following damage
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RISK ASSESSMENT NUCLEAR POWER STATIONS -3 SLIDE 451

RISK ASSESSMENT QUARRIES SLIDE 452

· Machinery values are arguably the underwriter's main consideration. Very expensive plant is used in the excavation and crushing processes.

· Examples are excavators, draglines and shovels, rock drills and bores large gyratory crushers.

· The testing risk is heavy, and damage by falling rock, toppling over or fatigue fractures in booms is possible. Long testing periods are not favoured by underwriters.

· Blasting is necessary in many quarries, and portable plant is vulnerable at this time.

· Rock crushing plant is a heavy risk, and even in short commissioning periods losses can arise due to foreign bodies entering the crusher. Underwriters will look at such items as the large castings in jaw or gyratory cone crushers, which are extremely expensive to replace. Remote areas of operation also increase the likely replacement cost.

· The main third party aspect is that relating to use of explosives, or injury to trespassers.

PICTURE DELABOLE SLATE QUARRY SLIDE 453

PICTURE PORTLAND STONE QUARRY SLIDE 454

PICTURE EXCAVATOR USED IN QUARRIES SLIDE 455

PICTURE JUMBO DRILLING RIG USED IN QUARRIES SLIDE 456

PICTURE CONE CRUSHER USED IN SOME QUARRIES SLIDE 457

PICTURE JAW CRUSHER USED IN SOME QUARRIES SLIDE 458

PICTURE IMPACT CRUSHER USED IN SOME QUARRIES SLIDE 459

RISK ASSESSMENT RESERVOIRS SLIDE 460

· Machinery values are arguably the underwriter's main consideration. Very expensive plant is used in the excavation and crushing processes.

· Examples are excavators, draglines and shovels, rock drills and bores large gyratory crushers.

· The testing risk is heavy, and damage by falling rock, toppling over or fatigue fractures in booms is possible. Long testing periods are not favoured by underwriters.

· Blasting is necessary in many quarries, and portable plant is vulnerable at this time.

· Rock crushing plant is a heavy risk, and even in short commissioning periods losses can arise due to foreign bodies entering the crusher. Underwriters will look at such items as the large castings in jaw or gyratory cone crushers, which are extremely expensive to replace. Remote areas of operation also increase the likely replacement cost.

· The main third party aspect is that relating to use of explosives, or injury to trespassers.
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DIAGRAM OF THE WORKINGS OF A WATER TOWER

RISK ASSESSMENT RESERVOIRS SLIDE 463
· Below ground reservoirs involve the usual hazards associated with mass excavation, tunneling and the construction of caverns. These are becoming acceptable alternative means of storing petroleum and similar liquids while avoiding environmental objection. Concrete or steel tankage or reservoirs for the bulk storage of liquids on land, are constructed well above ground level in order to give the necessary head for gravity supply.

· The obvious method of testing is to fill the reservoir with water. Failure during this testing period can prove expensive to repair and may also result in flood damage to third party property.

· ZOEKNOG DAM
ROAD CONSTRUCTION - 1 SLIDE 464

· The construction of a road can be categorised into five main operations, namely:

· Site preparation;

· Earthworks;

· Drainage;

· Carriageway construction;

· Final earthworks

· SITE PREPARATION is a relatively minor part of any roadworks construction programme.  This work entails erecting temporary accommodation, offices, setting out fencing and the like 

ROAD CONSTRUCTION – 2 SLIDE 465

· EARTHWORKS Usually the most critical operation, during which the works are at maximum exposure to damage arising from heavy rain and flooding.

· Earthworks are designed to alter the shape of the existing ground by cutting into higher ground and filling hollows to the shape of the new road profile.

· The embankments formed by filling the hollows are compacted by the continuous passage of heavy machinery over them and special earth fill compacting equipment such as pneumatic tyred wobbly-wheel and/or sheepfoot rollers.

· On completion of earthworks, the ground along the line of the road is changed in profile leaving a series of cuttings and embankments 

CROSS SECTION OF ROAD CONSTRUCTION – 3 SLIDE 466

· At each stage of construction the layer must be fully compacted to specified compaction densities

· The base course and road base must be sealed asap

· The road cutting can become a water course  

· Road Cutting

· Wearing Course

· Road Base

· Base Course

· Sub-base

· sub-grade

· This diagram will be repeated again in later discussions 
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· Heavy rain can affect the sides of cuttings and embankments causing erosion and earthslip.

· Over many kilometres of earthworks this may lead to numerous claims for refilling and re-excavation following a heavy rainstorm.  If the road is required to traverse a steeply sloping hillside, the construction of this section will be partly by cutting and partly by embankment (filling), and in such terrain the risk of subsidence and collapse of the earthworks is enhanced; rock slides and washing away by heavy rains or thawing snow are additional hazards.  One must also not overlook the fact that following heavy rainfall water can cascade down the hillside and cause enormous  damage to the works.  Another fact to keep in mind is that relating to the road cut becoming a waterway that can also result in considerable damage

ROAD CONSTRUCTION - 5 SLIDE 468

· DRAINAGE

· Under this heading, we are looking at two main types of drainage, namely:

· Pre-earthworks

· Post-earthworks

· PRE-EARTHWORKS DRAINAGE

· This type of drainage consists mainly of constructing culverts to carry streams of wet season watercourses through valleys or wadis prior to filling these areas with earth.

· Pre-earthworks drainage is one of the worst aspects of risk as culverts are normally located in potential flood areas and existing streams and even a dry wadi can flash flood, swamping temporary diversion arrangements and damaging the works.
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· POST-EARTHWORKS DRAINAGE

· This consists of drains buried in the completed earthworks, the eventual purpose of which is to take water draining from the completed road through gulleys and drainage channels for discharge into streams, watercourses and soak ways at low points along the road.

· Drainage is laid by first excavating a trench in the finished earthworks either in a cutting or embankment and laying pipes which are then backfilled with excavated material originally taken from the trench.
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· POST-EARTHWORKS DRAINAGE CONTINUED

· An obvious risk associated with post-earthworks drainage is collapse of trench sides following heavy rainfall, but probably the main risk is that trenches not backfilled form a convenient water course (drainage path) for water running off the earthworks, particularly in cuttings.  Any water drainage off earthworks carries with it much silt and mud which can easily block or silt-up drainage pipes as well as causing open trench sides to collapse and pipes already laid to be displaced or even floated out of their trenches.
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· CROSS SECTION OF ROAD CONSTRUCTION

· After completion of the main earthworks and drainage, carriageway construction commences as soon as possible.  The first operation is to scrape off 150 to 300 mm of earth which, at that stage, will have become rutted by Vehicle wheels.  The ground exposed is called formation or sub-grade, on to this is placed a layer of stone, the sub-base, on to that layer is placed the base course and thereafter the road base and finally the wearing course.

· Wearing course

· Road  base

· Base course

· sub-base

· Sub-grade

It must be remembered that the base course and road base must be sealed as soon as possible after placement.
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· CARRIAGEWAY CONSTRUCTION CONTINUED

· The material layers of carriageway construction are progressively compacted by road rollers and asphalt surfaces are laid by purpose-designed asphalt paving machines, of which there are a variety of types.  Concrete roads are laid using a concrete spreader or paver which makes use of the side forms to travel on and may be left with a concrete running surface or finished with an asphalt course.

ROAD CONSTRUCTION – 10 SLIDE 473

· FINAL EARTHWORKS

· During and after carriageway construction, the sides of cuttings and embankments are tidied to improve stability and, where the climate permits, topsoil may be added together with seeding.

· The practical reason why growth of plants and grass is necessary is that their roots bind the soil, thus improving the stability of slopes.

· Before the growth of plants takes effect the slopes of earthworks are vulnerable to damage from heavy rainstorm.
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· Such projects involve the construction of bridges, crossing roads, rivers and railways. There may be underpasses, pedestrian and vehicular, as well as culverts for the passage of small streams. There are a number of hazards involved in this type of construction work. Factors for underwriters to consider are:

· the territory around the proposed site or route;

· adjacent features, for example, rivers, flood plains, canals, railways;

· amount of earthmoving to be undertaken, and the use of existing possibly inadequate bridges or roads;
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· third party damage to adjacent property, for example, to growing crops or existing roads, often caused just by passage and weight of vehicles;

· embankment construction - damage by flood water from low lying areas, heavy rainfall, subsidence and collapse. Adequate time must be allowed for settling and consolidation of the embankment before laying the sub-base and paving the road;

· salvaging of heavy plant from marshy ground;

· drainage of banks, design and style that should allow for blockages to be cleared by rainwater;

· cuttings are another large earthmoving job, and could involve rock blasting in addition;

· roads that traverse hillsides may need a combination of cutting and embankment, and benching may need to be supported by piles. Apart from the subsidence and collapse risk, rockslide and washing away by heavy rain are the hazards to watch for;
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· in many roads, retaining walls may be necessary to prevent soil and rock spilling on to the road, or from underneath it. A cement mixture may be sprayed over the soil to prevent erosion, in suitable environments;

· there may be a related quarrying risk. The hazards have already been considered in the section concerned with quarries;

· in some countries such as the United Kingdom, third party motor insurance is compulsory, that is, in respect of damage to third party property as well as death of or injury to third parties. In South Africa, and many other countries, however, it is not compulsory to insure against damage to third party property, and the same level of protection should be maintained. It is probably easier to extend the plant policy or third party policy to achieve this.

· in some countries such as the United Kingdom, third party motor insurance is compulsory, that is, in respect of damage to third party property as well as death of or injury to third parties. In South Africa, and many other countries, however, it is not compulsory to insure against damage to third party property, and the same level of protection should be maintained. It is probably easier to extend the plant policy or third party policy to achieve this.
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· the paving process which will involve the use of very large and expensive equipment. Full details of the methods used, and the maximum length and value of the strip exposed at any one time are important.

· concrete laying could involve water or frost damage. It is important to see that the joints between sections are sealed correctly with a good sealant;

· new road construction will only involve works construction traffic, with the occasional third party visitor. Work on existing roads however, is a much heavier third party risk;
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· These are the principal classes of work known to insurers as “wet risks” and include docks and harbours, coastal protection and offshore loading and mooring facilities. The primary perils are the action of wind and sea, storm damage, subsidence and impact by shipping. Harbours provide safe and suitable accommodation for vessels seeking anchorage or refuge from storms, and for naval bases and commercial ports with their dock structures and facilities. Harbours may be natural, semi-natural or artificial. Natural harbours providing complete protection from sea-action are located in bays, tidal estuaries and river mouths. Semi-natural harbours require some additional deepening or protection. An artificial harbour is one created by dredging, or which is protected by means of breakwaters or sea-walls.

· Breakwaters and sea-walls are usually subjected to the full impact of the waves during and after construction and are probably the most hazardous of the wet risks encountered by the insurer. Offshore, deep water mooring or loading structures are likewise unprotected from wave action, but of necessity are usually located in less exposed locations.
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· Dock structures within the protection of a harbour are normally well protected from the direct action of the waves, but may in some cases begin before completion of the protective breakwater. The insurer will wish to ascertain the severity of waves, tides and currents to which the particular structure is likely to be subjected at all stages of construction, and also the depth of water and nature of the sea bed, to confirm that proper precautions will be made to withdraw plant ahead of storms. The principal types of structures are as follows.
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· Many different types of breakwater have been built. While most are of natural rock and/or concrete, others of steel, timber, inflatable and floating structures and even compressed air have been used to break the force of sea waves. The two main types of breakwater are the mound and the wall.

· Mound 

· The most usual form of mound breakwater consists of a central core of dredged or fine quarry-run material dumped on to the sea bottom. This core is then protected by an outer layer of rock or concrete armouring which takes the full impact of the sea waves. A secondary (filter) layer of intermediate size rock is usually placed at the interface to prevent the core material from being scoured out through the voids in the primary armour. Various types of primary armour have been developed:

· large lumps of quarried rock up to 20 tonnes in weight;

· concrete cubes up to 60 tonnes and even 400 tonnes in weight;
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· a variety of concrete shapes affording some degree of interlocking (for example, tetrapods, quadrapods, tribars, dolosse). A South African engineer based in East London, Eric Merrifield, received a design award from Shell South Africa in 1975 for the design of the first concrete “dolosse”, which have been a common feature in South African harbours ever since.

· In some cases mound-type breakwaters (such as island breakwaters) are constructed, usually working out from the shore, and using dump barges.

· The dumping of core material and the placing of armouring is placed by cranes in a pattern or in a random manner. A concrete capping and wave wall is sometimes added to the crest of the mound to prevent splash and spray overtopping. This is often the case where the breakwater carries a roadway (and is then termed a mole) or where it is adjacent to a quay.
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· The approach channel to some ports situated on sandy coasts is guided and protected across the beach by parallel jetties, made solid up to a little above low water of neap tides, on which open timber-work is erected, provided with a planked platform at the top raised above the highest tides. The channel between the jetties was originally maintained by tidal scour from low-lying areas close to the coast, and subsequently by the current from sluicing basins; but it is now often considerably deepened by sand-pump dredging. It is protected to some extent by the solid portion of the jetties from the inroad of sand from the adjacent beach, and from the levelling action of the waves; whilst the upper open portion serves to indicate the channel and to guide the vessels, if necessary (see harbor). The bottom part of the older jetties, in such long-established jetty ports as Calais, Dunkirk and Ostend, was composed of clay or rubble stone, covered on the top by fascine-work or pitching, but the deepening of the jetty channel by dredging and the need that arose for its enlargement led to the reconstruction of the jetties at these ports. 
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· The main sources of damage to mound breakwaters are the washing away of core material by normal wave action before completion of the armouring, damage and settlement of the completed lengths due to extreme storms, and scour of the breakwater foundations by wave and current action.

· The risk of damage can be reduced by:

· keeping the length of unprotected core to a minimum;

· allowing adequate consolidation of the core material;

· selection of core and armouring to withstand wave action;

· founding the wall on a firm sea-bed or on a substantial foundation mat of quarried rock.

RISK ASSESSMENT BREAKWATERS – 4 SLIDE 494

· Walls

· Vertical wall breakwaters may be constructed of:

· concrete cubes, either solid or cellular; sometimes laid on a rock mound base;

· concrete caissons, cast on shore, floated out, sunk into position and then filled with sand or rockfill. This has the advantage of minimising the period of exposure of the construction work to sea action;

· cellular sheet pile walls, that is, sheet piles are driven to form a cellular wall that is then infilled with rockfill or lean concrete. This has the disadvantage of exposure of piling operations to sea action.

· Damage to vertical wall breakwaters is most frequently the result of sea-bed scour and undermining of the base or a failure of the foundation material. The wall should therefore be founded on a sound base that may necessitate excavating down to a solid layer or laying a foundation mat of quarried rock. In addition, sheet piling may be required to prevent underscour.
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· Sea walls to protect the coastline are usually similar in form to mound and concrete blockwall breakwaters and similar factors apply. Masonry and rock-filled gabions (wire baskets) are also sometimes used.
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· Dock structures for berthing vessels, loading and unloading cargo or embarking and disembarking passengers, include:

· piers projecting into the harbour with berths on either side;

· quays continuous with the land and berths on one side;

· dolphins for mooring vessels;

· jetties for access to deep-water piers remote from the shore. These structures are broadly of two types; open and closed. Open construction consists of a deck of timber, steel, or reinforced or pre-stressed concrete supported on piles or cylinders. Closed construction consists of mass wall construction which can be of concrete blocks, mass concrete within steel sheet pile cells or caissons and the like.

· Structures contiguous with the shore often serve as large retaining walls against which backfill or dredged material is placed.
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· Settlement or failure of foundations and excavation slopes are frequent causes of damage. The properties of the sea bed will need to be investigated by bore holes and tests and will determine to some extent the design of the foundations. Wherever possible, test loads should be imposed on piled foundations. The design may allow for some differential settlement.

· There is also a risk of liquefaction of fine uniform sands when subjected to vibration from earthquakes or blasting or piling operations. Liquefaction of these materials can also occur where there is inadequate drainage of deep excavations such as those required for dry docks close to the sea.

· Dock construction may include or be in close proximity to existing roads, services, port buildings, warehouses, cargo-handling plant, cold storage facilities, oil storage tanks and berths so that third party liability exposures may require special consideration.
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