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The Supply mnd Bemmnd # f CMmrtmmd

(a summary o f the report o f Building Surveyors Division in December, 1984)

A) BACKGROUND

In early 1984, there was concern over the number o f bu ild ing surveying jobs being held by professions other 

than Chartered Build ing Surveyors. The Building Surveyors Divisional Com m ittee then decided th a t  a study 

was required on the supply and demand o f  chartered bu ild ing  surveyors in Hong Kong.

B) EMPLOYMENT STRUCTURE

E m ploym en t o f  chartered build ing surveyors (CBS) in Hong Kong as at 31st May 1984 were:

G overnm ent Departments 

Private Practice

Fellows

14

11

25

Professional

Associates

94

28

122

Total

108

39

147

CBS's are employed as bu ild ing or maintenance surveyors in Government. However, Governm ent also accepts 

qua lif ica tions o f  H K i A , R IBA , A R C U K , N Z l A  fo r  these posts.

The breakdown by qualifications o f  the 186 bu ild ing or maintenance surveyors in Government is as fo l lo w s :— 

Chartered BS other qua lif ica tions Total

109 (58.6%) 77 (41.4%) 186

C) DEMAND

Projected demand is:-

pro jected growth 

pro jected vacancies 

— 5% 

Total

1984 /5 1985/6

' r T  

11

22

1986/7

i o ~

12

22

1987/8

8
12

20

1988/9

9

13

The pro jected grow th has been based on the  5-year forecasts o f  

pro jected vacancies due to  re tirem ent or non-renewal o f  con tract 

bu ild ing/m ain tenance surveyors.

the m ajor employers 

is estimated at 5% o f

22

in Hong Kong. The 

the to ta l number of

D) SUPPLY

Supply can be considered under the fo llow ing  headings:

a) A pp licants fo r  academic tra in ing.

b) Academic tra in ing.

c) Professional tra in ing.
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a) A pp lica tn ts  fo r  academic tra in ing : —

Professional D ip lom a H.K. Polytechnic

App lica tions Places Ratio

b 1982/3 100 25 1 : 4

1983/4 67 30 1 : 2.3

1984/5 161 31 1 : 5

b) Academic tra in ing

The Hong Mong Polytechnic runs a 3-year fu l l  t im e  Professional D ip lom a Course in Building Surveying 

leading to  exem ption  from  the Part II RICS exam ination . W ith  the Professional D iploma students may 

sit the Final Exam ination.

The number o f  Hong Kong students gaining fina l exam ination or an exem pting degree is as fo l lo w s :—

Year

T976

1977

1978

1979

1980

1981

1982

1983

1984

Pass RICS Final o r  E xem pting C N A A  Degree
_ ^ " 

10 
5 

11 
12 

11 

4

1

The H .K . Polytechnic predicts the fo l lo w in g  o u tp u t o f bu ild ing  surveying graduates:—

1984 /5  1985/6  1986/7 1987 /8

Professional D ip lom a 

Degree in Build ing Surveying

c) Professional tra in ing

35 17 25 25

1988/9

25

Academ ically qua lif ied  students require 2 years o f  approved tra in ing  fo llow e d  by a Test o f Professional 

Competence. The num ber o f  tra in ing  places available is :—

Buildings Ordinance O ffice 

A rch itec tu ra l O ffice 

Housing Departm ent 

Private Sector

22
11

7

say 4 

~44

Assuming th a t a s tudent is em ployed fo r  3 years p r io r  to  qua lif ica t ion , the  average number o f  places 

available each year fo r  professional tra in ing  is 14.

CONCLUSIONS

The antic ipated supply and demand s itua tion  is :—

a) Demand — 22 persons



b) Supply

applicants fo r  courses 

H .K . Polytechnic graduates 

Professional tra in ing

110 persons 

25 persons 

14 persons

As can be seen, the m ajor problem  w ith  meeting demand fo r  CBS is the lack o f places available fo r  professional 

tra in ing . This is a crit ica l area fo r  improvement.

The demand fo r  bu ild ing/m ain tenance surveyors in Government fo r  the period 1984 — 1987 w i l l  be m et in 

the main by the recru itm ent o f  professionals o ther than CBS.

a) Professional tra in ing

If the H.K. Polytechnic is able to  obta in  fu l l  exem ption from  the Final exam ination fo r  its Professional 

D ip lom a course, the number o f  available professional tra in ing places w il l  be increased from  14 to  22. 

I t  is recommended tha t the Hong Kong Branch ensure tha t the H.K. Polytechn ic active ly pursue such 

exem ption. !n add ition , every assistance should be given to  the Polytechn ic fo r  the establishment o f a 

degree course in bu ild ing  surveying.

b) Academic tra in ing

The Build ing Surveyors Division in Hong Kong should con tinue to  organise tu to r ia ls  with' tu to rs  from  

the Un ited K ingdom .

c) Public Relation

T o  a ttrac t students o f  high calibre fo r  the bu ild ing  surveying courses, the Build ing Surveyors Division 

should prom ote the image o f  the  CBS by career pamphlets or exh ib it ions.

d) Periodic Review

RECOMMENDATIONS

A  survey o f  the supply and demand o f  CBS in Hong Kong is to  be carried o u t every tw o  years.



T h e  m m m  M m n g l m i  V i s i t Raym ond Cheng

The H K IS  in te rna tiona l and PRC A ffa irs  Com m ittee organised a 5-day v is it to  Shanghai from  27th to  31st, October 

1985. On the m orn ing  o f  27 th October, 11 members (4 bu ild ing surveyors) managed to  tu rn  up in the Kai Tak 

A irp o r t  despite last m inute  changes to  the  f l ig h t departure tim e . The Cathay Pacific f l ig h t  safely landed in the 

Shanghai Hongqiao A irp o r t  at about 1 1 :30 a.m .The weather was a fine  21°C bu t s ligh tly  m isty .

I t  was another hour before the delegation reached the ir booked Lan Tian Hote l. A f te r  a late lunch at about 

2 :3 0  p .m ., the group visited the  Yu Garden w ith  its famous Dragon Wall. The Garden itself is a marriage o f  bo th  the 

N o rthern  and the Southern style o f  Chinese architecture and landscaping and was b u ilt  over 400 years ago in the 

M ing dynasty.

The group had a sumptuous d inner at the Jin Kiang Hote l. A f te r  d inner, members were still energetic enough to  

to u r  the  Huang Pu Park where hundreds o f  amorous young lovers o f  Shanghai spent the ir  courting  nights. In order 

to  exp lo re  the n igh t life  o f Shanghai even fu rthe r,  the group showed up at the Huaqiao Hotel disco to  witness the 

dancers o f  Shanghai w ith  the ir  graceful rumba.

The second day, 28 th  October, was all business. There were long meetings w ith  the Shanghai Pariotic Construction 

C orpora tion , the Foreign Economic Relations and Trade Commission, the Planning Commission o f  Shanghai, and 

the  Shanghai M unicipal Housing Management Bureau. The H K IS  delegation tr ied  to  convey the meaning o f  the 

various types o f  surveyors in the  Hong Kong con tex t, w h ile  the ir  Shanghai host was t ry ing  to  discuss opportun ities  

fo r  fo re ign  investments. The m ost interesting top ic  was the prob lem  o f  p lanning in Shanghai w h ich suffered from  

overcrowdiness, bu ild ing  shortage, inadequate transport facilit ies, sewage disposal d i f f ic u lty  and inadequate green 

areas. A f te r  the meetings, the group w en t to  a d inner hosted by the Shanghai Patrio tic  Construction C orpora tion .

The th ird  day m orn ing , 29 th October, found  members w ith  sleepy eyes, attending the meeting w ith  the  Shanghai 

U n ited  Engineering Consulting C orpora tion . This Corpora tion was set up by the state and was responsible fo r  

p rov id ing  consultancy service to  fore ign investors who intended to  bu ild  in Shanghai. Some questions raised by 

the  H K IS  members were le ft unanswered such as the procedure fo r  approving a pro ject from  incep tion  to  

c om p le tion . THe after noon was spent in visiting the Minhang and the  Hongqiao Development Zones w h ich  are 

s im ila r to  the satellite towns in Hong Kong. The prefabricated 4-storey fac to ry  build ings in Minhang were 

p a r t icu la r ly  interesting.

On 30 th  October, the group paid a visit to  the Shanghai Association fo r  Advancement o f  Science and Technology 

w h ich  was try in g  very hard to  in troduce the latest technology and techniques in to  China. The a fternoon to u r  o f  the 

Huangpu River was exceptiona lly  relaxing after a series o f  meeting in the previous few  days. Members were able to  

get a fu l l  view o f  the central d is tr ic t o f  Shanghai as well as the industria l areas w h ich  lie along the River, In the 

evening, the  delegation hosted a d inner to  the Shanghai o ffic ia ls  in return fo r  the ir  hosp ita lity .

Members were sp lit in to  fo u r  group on the m orn ing o f  31st O ctober to  ta lk  in detail on q u an tity  surveying, bu ild ing 

maintenance, valuation and structura l surveys fo r  M TR projects. S low ly  and hesitatingly, members conveyed the ir 

message in the ir  Hong Kong style putohw a (mandarin).

In was a great re lie f to  all members a fter the  m orn ing session. The whole a fternoon was spent in sightseeing and 

shopping fo r  the ir  wives or girlfr iends. The group subsequently returned to  Hong Kong on a Cathay Pacific f l ig h t in 

the evening.

T o  bu ild ing  surveyors, Shanghai could o f f te r  good opportun it ies  fo r  renovation and rehab ilita tion  w orks as m any 

o f  the  Georgian style build ings b u ilt  in the 1930's are still in good con d ition  and w ith  refurnishing, could be tu rned 

in to  five-star hotels or prestige offices. Q ua n tity  surveyors from  Hong Kong are already w o rk ing  on some jo in t  

venture projects in Shanghai and the ir fu tu re  involvem ent w i l l  d e fin ite ly  increase. Estate surveying or valuation is 

s till a f ie ld  to  be explored as China has still no t changed s ign if icen tly  on her concept o f private ownership o f land.
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T h e  D m r a M M t y  # f  C m n c m t e  Raym ond Bates

tim e

concrete cover

concrete density

water cement ra tio

Cracks penetrating to  re in forcem ent

a lka lin ity  o f  the concrete.

ii) Moisutre

Reinforcem ent corrodes most v io len tly  at relative hum id ities o f  80  — 90%. On build ings, areas prone to  

alternate w e tt ing  and d ry ing  deteriorate fastest.

A) INTRODUCTION

This paper tries to  approach the  subject o f  d u ra b il ity  o f concrete in Hong Kong from  the p o in t  o f  view o f a 

bu ild ing  surveyor. In Hong Kong, a th ird  o f the pub lic  housing stock requires repair and the m oney spent on 

concrete repairs amounts to  several hundred m il l io n  dollars each year.

B) DEFECTS

The main defects are corrosion and cracking w h ich  are m ain ly  a ttr ibu ted  to : -

Poor concrete m ix  o r workm ansh ip 

Corroded re inforcem ent 

Design error

Movement such as overloading, gas explosion 

A lka li — aggregate reaction 

Fire damage 

Freezing or thaw ing.

C) CORROSSION OF REFINFORCEMENT

The fo llow ing  factors a ffec t the corrosion o f  steel:

C) i)

i) Carbonation

ii) Moisture

iii) Cracking

iv) Calcium chloride

v) Electrolysis

vi) Prestressed steel.

i) Carbonation

This is a process in 

in the concrete pores 

steel.

w h ich  carbon d iox ide in the air seeps in to  the concrete and reacts w ith  water 

to  produce carbon ic acid wh ich  neutralizes the  alkaline environm ent pro tecting  the

The a lka lin ity  o f  fresh concrete is pH 12.5 -  13.0. Providing the a lka lin ity  stays above pH 10.5 — 11.0, 

i t  is adequate to  p ro te c t the steel. F u lly  carbonated concrete has a pH value o f  around 8.3.

Good qu a lity  dense concrete carbonates to  a depth o f  3 -4mm at an early stage bu t w i th  on ly  carbonate 

to  a depth o f  7mm a fte r 50 years. Poor qu a lity  concrete w i l l  carbonate to  a depth o f  7mm in it ia l ly  and 

may reach 50m m  w ith in  8 years.

The rate at w hch carbonation reaches the re in forcem ent depend u p o n :-

a

 
b

c)
d

e)
t
p



ii i)  Cracking

Cracks pe rm it m oisture and air to  reach the re in forcem ent, causing corros ion and carbonation. 

Cracks below 0,2m m  are no t a problem as they  tend to  be self-seaiing.

iv) Calcium chloride

Chloride con ten t in concrete over 0.4% by w e ight w i l l  corrode the re inforcem ent.

v j E lectrolysis

There are differences in electrical po tentia l between d iffe re n t parts o f  the re in forc ing steel. If 

these anodic and cathodic areas are connected by an e lec tro ly te  such as sait solutions in the hydrate 

cement, an electro-chemical corrosion process is set up attacking the steel.

vi) Prestressed Steel

Prestressed steel corrodes at a faster rate than unstressed steel.

INVESTIGATIONS

These may take the fo rm  o f

a) Visual Inspection

Cracks, spalling, de flec tion , staining and efflorescence are all indicators o f  po tentia l problems. Inspection

aids used range fro m  binoculars, cameras, DEMEC gauge, te ll tales and crack inspection microscopes.

b) Non-destructive tests fo r  concrete

i) Surface hardness — using W illiam 's testing p is to l, Frank spring hammer and Einbeck pendulum  

hammer.

ii) Rebound test — using the Schm idt hammer to  measure the rebound from  a concrete surface, and 

to  arrive at the concrete strength.

iii) Penetration test — using explosive driven probes or im pact hammers.

iv) Dynam ic or v ib ra tion  tests

These measure the resonant frequency or the  pulse propagation. The fo rm er is fo r  determ in ing 

natural frequencies o f  v ib ra tion  o f concrete fo r  calculating Young's m odu li o f  e lastic ity. The 

la tte r aims at measuring the t im e  taken fo r  e ither an u ltrasonic pulse o r mechanical waves to  

travel th rough  concrete. The results are then corre lated w ith  concrete strength.

c) Labora tory  tests fo r  concrete

These include acoustic detection o f cracks, moisture con tent, density, pe rm eab ility , aggregate shape

and size, carbonation , pH value, ch loride  con ten t, cem ent con ten t and aggregate cement ratio.

d) Reinforcem ent

i) Cover Meter — used fo r  determ in ing location o f  steel, depth and bar diameter.

ii) Radiography — X -ray and gamma rays can be used fo r  locating re in forcem ent and fo r  determ ining

concrete density.



ii i)  Electrochemical Noise — indicates whether corros ion is occurring.

iv) Resistivity — indicates the ease w ith  w h ich corrosion currents can f low .

v) E lectropotentia l Mapping — indicates whether corros ion is tak ing  place.

E) DURABILITY OF REINFORCED CONCRETE

The tw o  m ajor factors in fluencing du ra b il ity  o f  reinforced concrete are

a) concrete cover and

b) perm eability  o f the concrete.

These are dependent upon the  design and the  construction  process. The rate o f de terio ra tion  is then influenced 

by the environm ent and the use o f  the  bu ild ing.

a) Concrete cover — This depends on the degree o f  exposure to  the environm ent and the grade o f  concrete 

and may range from  15-60mm.

b) Perm eability — This is influenced b y :—

i) Water cem ent ratio

ii) com paction

ii i)  curring

iv) paste/aggregate bond

v) perm eability  o f  aggregates

vi) cracking.

These factors are linked to  concrete strength and so i t  is possible to  im prove perm eability  by specifying 

higher concrete strength. In Hong Kong, low  carbonation o r perm eability  is found  to  be associated 

w ith  concrete strengths o f  at least 30  N /m m 2 .

c) The env ironm ent — These include marine environm ent, air p o llu t io n , ra infa ll, relative h u m id ity ,  

tem perature and w ind  d irec tion . 丁he Hong Kong env ironm ent can be considered as aggressive. The 

weathering e ffec t on build ings must be considered when designing preventive measures.

d) The use o f  a bu ild ing

The way occupants o f  build ings use them  can often be the  source o f water in the corrosion process. 

Preventive measures should consider how  the bu ild ing is used.

e) Preventive measures

In ad d ition  to  repairs, preventive measures are possible to  remove a source o f  moisture or chlorides or 

to  slow dow n the rate at whch moisture, carbon d iox ide , and airborne chlorides penetrate the concrete. 

T o  slow down carbonation , and m oisture penetra tion, coatings can be applied to  the concrete. Such 

coatings should have a low  perm eability  to  carbon d iox id e  w h ile  pe rm itt ing  water vapour w ith in  the 

concrete to  escape.

Some silicate solutions can penetrate the concrete and in h ib it  ingress o f  water.

Cathodic p ro te c tion , used fo r  m any years to  p ro te c t marine structures is now being researched fo r  

bu ild ing  p ro te c tion .
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T r m 觀 i f i c e  J a m  m n d

the Shanghai Mass Transit System Raym ond Cheng

W ith a popu la tion  o f 6.6 m il l io n  people being crowded in an urban area o f on ly  340 sq. km ., Shanghai is one o f  the 

most densely populated cities in the w o rld . There are over 1,100 km . o f  roads bu t the road area is a mere 9% o f  the 

urban area.

V is itors to  Shanghai are amazed by the sea o f  people rid ing bicycles, to ta l l in g  3.2 m il l io n . There are 113,000 m o to r 

vehicles and 4 ,100 buses running in 144 routes, carry ing some 12 m il l io n  passengers per day. In add ition  10,000 

m o to r  vehicles enter the  c ity  from  o ther parts o f China.

From the above facts, one w i l l  no t be surprised to  f in d  acute t ra f f ic  jam in the central business d is tr ic t w h ich  covers 

an area o f  20 sq. km . The s itua tion is as fo llow s: —

a) T ra ffic  f lo w

45 ou t o f  144 bus routes passes th rough the central d is tr ic t carry ing 7.2 m il l io n  passengers per day, w ith  a 

peak hour ridership o f  800,000. 54% o f  the  loading and unloading po ints fo r  lorries are w ith  in the urban area.

Every day, m ore than 20,000 m o to r  vehicles are obstructed by 26 ra ilway crossings.

Because o f  the high volume o f  t ra f f ic  f lo w  and the narrowness o f the streets, 42 road crossings have da ily  

t ra f f ic  jam, among them 25 are in the central d is tr ic t.

The jams are so bad tha t the average speed o f  m o to r vehicles, has slowed from  25 kph in the 1950's to  15 kph 

in today.

b) Shortage o f buses

Since 4 ,100 buses have to  carry 12 m il l io n  passengers a day, each bus must carry 3 ,000 passengers per day. 

Therefore during rush hours, the crush load o f  a bus may reach 12 persons per sq. m.

c) Shortage o f  ferries

There are 21 ferries along the Huang Pu River transporting 880,000 passengers da ily . But those in the central 

d is tr ic t can hardly meet the demand w ith  on ly  5 shuttle boats w h ich  have a capacity o f  20,000 passengers 

per hour.

To overcome the ever-increasing t ra f f ic  p rob lem , the Shanghai government is "therefore actively considering a mass 

transit system sim ilar to  the Hong Kong M TR. In fac t, a feas ib ility  study has already been completed by the  Hong

Kong MTRC engineers in 1985. Phase 1 o f  the Shanghai mass transit system w i l l  be 

passing through the central business d is tr ic t.  The construction  problems w i l l  be the 

the high water table due to  the adjacent Huang Pu River. The estimated cost is in 

w h ich  again may be a problem  due to  the recent squeeze o f  China on reserves.

14.4 km . long w ith  13 stations 

lo w  soil bearing capacity and, 

the region o f  RMB 15 b i l l ion .
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