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Editorial

YQUR JOURNAL PREFERENCES

Thanks

First we must thank you for an excellent response to the Journal questionnaire.
Well over four hundred replies were received giving your Publications Committee
plenty to think about over the next few months. They have not considered the matfer
in detail yet, thercfore this editorial will not indicate what changes might be planned.
Any opinions that slip cut are those of the editor and not the committee.

The Target

Many of you pointed out the central problem: for whom is the Journal published?
For analysing the results, we divided you into three groups; captains and below, majors
and abeve and retired. This is not a precise division we realise, since older captains
might not wish to be lumped together with brash youngsters; likewise young retired
might not wish 1o be branded as fogies. But first, an overall view.

The Overall View

There is a strong tide of opinion against any shift in the direction of a lightweight
publication. The Journal must remain (some say become) a serious professional
publication we can all admire and show to our friends. (Incidentally, 25% of you pass
on your copy, we hope not all to the dustman.)

Nearly all of you seem to believe, as we do, that the content is more important than
the presentation. You would like to see more articles on military engineering, new
equipment and new ideas—97% said yes to the latter. You would like more Corps
News about people and Units {61%) but you would prefer to see it in the Supplement
(76%).

Journal Articles

The tick test results on Journal articles are shown in the diagram (Fig I). History
and [ was there” show strongly, Corps Affairs offering a strong challenge and
Combat Enginecring coming up on the rails. Subile variations appear in the different
age-groups, however. Amongst the yearlings, Combat Engincering has edged ahead
{displaying a thirst for knowledge, perhaps}). Amongst the three-year olds Combat
Enginecering has slipped to being unplaced with Corps Affairs striding inte a lead
{reflecting the clubbery of the middle-aged!). Amongst the stayers, it Is no surprise
to see History and “I was there” firmly up front. Poor old Technical and Project
Reports are some way down the ficld in all groups but might have been unduly
handicapped by a split vote. Survey, Postal and Logistic Engincering must all have
started at long odds. Nevertheless they can not of course, beg ignored.

Presentation

On presentation, less than half {43%} opted for no change in size but a clear
message came through that the majority were against a Roppy publication that wili
not stand in a bookshelf, More than half {63%) wanted a better cover. Within the
suggestion of better presentation, however, there lurked a booby trap which not
everybody spotted. Improved presentation means increased cost and this means g
saving which could only be achieved by a reduction in the frequency of issue. However,
there you were reluctant to see change. On the whole the Supplement monthly and
Journal quarterly was found to be the preferred frequency although some 40% would
accept less,

Views and Ideas

Quite apart from the statistics, you have produced a rich offering of views and
ideas. Passing over such sallies as “spelling and grammer [sic] shotld be improved”
ard “Anyone who is not prepared to sign should not have his view taken into account™,
we much appreciated the many suggestions and points of view often teinforcing our
own. A common theme was the need for the Journal to explore ideas for the future;
another, the offer of cash awards for articles. We particularly liked the ones that
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EDITORIAL 227

advocated greater editorial stringency and independence. The position of Sapper in
refation to the Institution publications was much discussed. This is a matter which we
continue to keep under review but from the Institution’s point of view it is unattractive
as it offers negligible scope for saving and few advantages,

There will now be a pause while the Publications Committee digests all this
information. In the meantime, your views continue to be welcome but, more especially,
so do your articles, particularly those on themes for which the demand exists.
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Earthquake Relief in Mexico City
MAJC;R D M WEBB MBE RE anp CAPTAIN P D COOK B Sc RE

Major Derek Webb has served with 4 and
33 Field Squadrons, in the RHQ of 2
Armoured Division Engineer Regiment
and 21 Engineer Regiment, as an SO3 in
HQRE 1(BR) Corps and held instructor
appointments at Chepstow and RSME. In
July 1985 whilst commanding 32 Field
Squadron and based in Belize he was sent
to Mexico City following the earthquakes
of 19 and 20 September.

Captain Duncan Cook graduated from
Birmingham University with an Honours
Degree in Civil Engineering. In 1985 he
Joined 32 Field Squadron and deployed on
exercises in Cyprus, UK and on a Harrier
deployment in BAOR before moving to
Belize in July to become the Troop Com-
mander Airport Camp. On 22 September
he flew to Mexico City in command of the
enlarged troop which undertook the
disaster relief work at the Telmex ex-
change building.

32 FIELD SQUADRON last provided earth-
quake disaster relief aid to Solofra in Italy

¥ in May 1981 so perhaps fate has a 32 card
in her hand as we were tasked to Mexico City four years later for similar work. This
article is in two parts, the first describing the Operation, the second, the earthquake
and its effects on structures.

PART 1
OPERATION VAscO
32 FIELD SQUADRON deployed to Belize in July last year and were thus well placed to
assist when our government offered aid to the Mexican authorities following
the earthquakes that struck Mexico City on Thurday 19 and Friday 20 September
1985. The epicentres were calculated to have been in the Pacific some 420 km and
385 km from Mexico City. The shock waves from these were powerful, 8.1 and 7.5
on the Richter Scale. Fortunately little damage was done as they passed through the
hard rocks until they reached the soft lake deposits on which the older parts of Mexico
City centre is built. An area some 3 km by 5 km was affected. This amounted to 10%
of the city, which by some criteria is the largest city in the world with a population
of 18 million. In round figures some 500 buildings were destroyed and perhaps 1000
damaged. The television coverage of these tragic events was virtually all that was
available to the Foreign and Commonwealth Office (FCO) and MOD for the combined
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Figure 1. Earthquakes zlong the Mexican Pacific Coastline.

Army RAF cperation, which became Operation VASCO. Orders were passed to
Headquarters British Forces Belize to dispatch two Puma helicopters and Royal
Engineers to Mexico City. These were received at appreximately mid-day {local time})
on Saturday in Belize. Brigadier D B W Webb Carter CBE MC nominated Wing
Commander P W Day AFC RAF as the detachment commander and tasked OC 32
Field Sguadron to run the relief work on the ground. Communicatiens were provided
by a Royal Signals section, Regrettably there were no tasks for the Pumas so they
returned to Belize after a week, similarly the Signals element left once the Foreign
and Commonwealth Office had established a new secure fink.

The Sapper organisation became a troop headquarters and three well equipped
sections based on 3 Troop as I Treop was almost beyend reach in the jungle and 2
Troop had to remain at Rideaun to support Battle Group South. The troep strength
was built up to 30 with a good mix of tradesmen so that it would be balanced and
capable of undertaking a wide range of tasks. Each section was equipped with 2 hi-
cycle set, chainsaw, Tirfor jack, Stihl saw, artisan toolboxes and most of its usnal
combat engineering items, The heavier kit prepared for the first Hercules flight was
a motoreycle, ' ton landrover with its % ton trailer carrying a standard water
purification unit. The mighty midget arc welding kit was included among the heavier
items. In addition we assembled and packed all the stores needed to live and operate
independently in the field. Our numbers increased to include a medical orderly, cook
and three Belizian Defence Force Officers as interpreters. Planning continued in the
Force Headquarters for both the Sapper and Puma deployment. Fortunately a
Hercules was fairly close to Belize 2nd could be retasked to Operation VASCO. The
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movement plan became a dawn departure on Sunday morning for the helicopters and
mid-morning take off for the Hercules carrying the troop and equipment.

The Pumas flew north avoiding Guatemala then west, refuelling three times before
climbing to over 10,000 feet near Puebia to clear the mountains, then down to land
at Mexico City airport, itself some 7500 feet above sea level. We arrived to be greeted
by the world's press and the British Ambassador, A Mexican goverament official
asked us to tackie the collapsed telephone exchange building in the City centre as we
were the first military engineers available for such work.

We left the airport in Mexican Army trucks and were obliged to call on the General
of Police who was co-ordinating the rescue efforts in Mexico City centre itself, as well
as at the Mexican Army Headquarters. We had had the impression that the city was
virtually destroyed but we were escorted through a comparatively normal weekend
rush hour for much of our journey. All this activity fell silent as we approached the
Old City centre. We had the road to ourselves apart from the occasional rescue vehicle
rushing through. The damage to the city became more obvicus, a few buildings in
cach street had collapsed, some showed minor damage whilst others looked alright
until you realised that they were leaning by some 5 degrees or s0. A good number of
streets were blocked but after driving for an hour we arrived at Caye Victoria, our
task sife for the next three weeks.

We met the Telmex semior manager and began to discuss the task. The troop
commander Licutenant Duncan Cook then carried cut a reconnaissance of the
damaged building, returning te the improvised conference room to plan the task. This
was made mere difficult as the plans of the newer buildings in the compiex had been
destroyed in 2 fire some years ago. In the subsequent discussions we established the
aim which was to direct 1he combined efforts of Telmex, ourselves and ICA, the major
contractor on site. The aim was to preserve that part of the building which still
contained working communications equipment. This was achieved in two phases,
Phase 1 10 shore the remaining structure, Phase 2 to clear the collapsed upper floors.
At this stage it was known that there were ten dead bodies in the rubble. The union,
for quite proper humanitarian reasons, wished the prierity to be the recovery of the
bodies. Te do this was a dangerous undertaking which would have risked the lives of
those recovering the bodies and perhaps jeopardised the entire task. Telmex union
brought immense pressure to bear on the management to change their plans but
fortunately the aim was not overlocked, eventually we recovered the bodies without
coming into conflict with the union.

Whilst the planning and reconnaissance were taking place Staff Sergeant Watret
tackled the administration. All stores, equipment, cooking gear, rations and water
were moved into an undamaged part of the exchange complex. The kitchen was set
up on a roof six storeys up and accommodation found on the third floor. Carrying the
kit up the stairs at 7000 feet above sea level introduced the sappers to the rarefied and
badly polluted air. A stores area was set up on the ground foor, much to the troops’
relief. With the reconnaissance and offioad happening concurrently we were able to
start work on the damaged part of the complex within two hours of arrival on site.

The condition of the six storey building was that the top four storeys had collapsed
and the rubble from these floors was resting on the ceiling of the first floor. The
building had been shaken east-west and then north-south causing the upper floors to
fall in a south-easterly direction resulting in a two to three metre overhang. The
ceiling of the first floor had been punctured in places and rubble had fallen through
onto the exchange equipment below. The bottom two storeys had remained upright
and were supporting the 2600 tons of rubble and wrecked exchange equipment from
the upper four storeys. Virtually all the columns and beams in the lower two floors
and basement were damaged to some extent, so we could not afford to waste time
before shoring the building. We started work on Sunday evening (22 September 1985}
with a shift system of sixteen hours on, eight hours off, thus two sections were at work
around the clock, The initial task was to shore up the entrance before we corld move
inside.
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Figure 2. Sketch of building prior to September 1985 carthquake.

There were initial communication difficulties between curselves and the Mexicans.
We were assured by people who actually worked in the building that there was no
basement. We asked if there were any dangerous liguids or substances stored and told
no, but several men suffered acid burns from leaking battery banks. Safety was 2
major concern as at this stage there were still tremors occuring, up to 5.2 on the
Richter Scale. Every man carried a water bottle in case he got trapped and each
section had a first aid kit. Escape routes were planned and NCOs kept track of where
each man was, whether he was working or resting.

The Mexican workforce concentrated on the basement whilst we worked on the
ground foor. Here we used timber shoring making use of readily available telegraph
poles. The method we adopted was fairly standard using timber spreaders top and
bottom with wedges driven firmly to prevent movement. Placing the poles was hard
work as the gap between the exchanges was [ess than a metre. Each pole weighed
about 280 kg and was some 5m long so that it could reach the beam or slab of the
floor above. Large numbers of spreaders were needed so a production line was set up
1o prefabricate them.
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Figure 3. Timber shoring. Figure 4. Steel pipe shoring.

The assistance given to us by the Mexicans was considerabie both for the task itself
and for our administration. They responded quickly to requests for more tools and
materials. Our initial requirement was for safety equipment, breathing masks, helmets,
gloves, jackets, etc, items which were not readily availabie in Belize. Later we asked
for compressors, two large cranes, one for each side of the building, and a mechanical
shovel.

After perfecting our shoring technique with over 100 poles placed on the ground
floor we moved onto the even more testricted fiest floor. Gaining access to this foor
for Sm poles proved more difficult so an access ramp was built. External cladding was
removed and replaced by tarpaulins to provide access for poles as well as providing
additional escape routes. Steel pipes were used instead of telegraph poles as they were
lighter and of smaller cross-section, about 100mm in diameter, Timber spreaders were
still used top and bottom but it was necessary to use stec! plates to prevent the pipe
“punching” through the wood. A second timber spreader was used at the bottom so
that the wedges could be driven in without splitting.

We learnt of the numerous aftershocks which were occurring from the local
television and this prompted us to check on movement in our building. We found that
some of the wedges had worked loose or the northern side, we then surveyed it every
six hours. From these checks we found the building was falling further to the south
reaching & maximum speed of 6mm in 6 hours. At the next planning meeting we
debated the best course of action. If we had stuck to our initial plan and braced all
the shoring the building would have withstood the aftershocks better, but if this had
taken 100 long it might simply have fallen over. The 2600 tons of rubble, much of it
on the southern edge was clearly assisting this rotational movement so we decided to
omit the bracing and attack the rubble.
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Phato 1. Removal of the reol by cuiting ot slabs follosed by beass.

The start of Phase 2 coincidod with the arrival of the fourth section from Beline
This redwced 1he shifts from sizteen to twelve howrs but s1ill kept the same number
of men on site. The works plan for Phase 2 was simply Lo remove the debris layer by
layer. The first task a1 cach stage was 1o remove the slabs and beams by cutting them
imlo manageable sections and using 1be crane 1o lift them out. This beft ut with a mass
of crushed and twisted exchange oquipment which was removed by using Stibl sawa,
Tirfors, bolt croppers and gas cutting oquipment. Ownce ane foor had been cleared the
whole process was repeated. This simple plan was made maone complicated by the
overhang 1o ibe south of the building. The cnly way to cut through these sections was
&0 abseil over the edge and cut through the reinforcing bars wsing an oxy-acetylens
sorch. A lorther difficulty was the south-west corner kn which most of the cables were
il in use. To preserve commumications, work here bad to be slow and carefil
Although we staried 10 remove debris by throwing it from the roof, this was ciusing
the building to méve as well a3 damaging the lower levels. Everything had 1o be
lowered by skips which were in sbort supply. There were no purpose made skips

Earthquake Relief In Mexico City (1)
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available so we used refuse skips obtained from the sanitation department. It was at
this stage that we had to deal with the bodies still in the building. Four bodies were
removed from our section of the building, eleven days after the earthquake happened.
Once exposed and cut free by us the Mexican Red Cross moved in to take them away.
The aspect we found most disconcerting was that the mothers of some of the victims
were brought along to watch their removal, Once the four collapsed storeys had been
cleared it was necessary to patch up the holes above the exchange equipment with
tarpaulins. This stage was reached after 17 days and Phase 2 of our task was complete.
The operation ended with a farewell ceremony in the presence of the British Ambas-
sador before boarding the Hercules for the flight back to Belize where on the following
day the troop met Her Majesty the Queen,

Ir all, this was a thercughly worthwhile operation from which we learnt a good
deal but in terms of the Corps experience there were no new lessons, Witih the benefit
of hindsight we realised that some points should have been tackled differently and
thus deserve mention here. A small headquarters was required for this operation to
deal with matters above those of immediate concern to the troop. On reflection a
cemmand vehicle crew would have been an extremely good team with which to step
into the unknown. Providing public information (PI} increased the workload and
distracted us from the main tasks in hand, A PI officer supported by a good cameraman
with both still and vidco cameras in his kit bag are almost essential if the demands
for media coverage are to be met. Mail is extremely important, ours was despatched
regularly from Belize but proved impossible to find at Mexico City Airport until the
last week. A courier service would perhaps have been expensive but worthwhile until
routine deliveries could be established. As to logistics, we had exccllent support from
the G1/4 staff and 78 (Belize) Ordnance Company but in this type of operation we
found it is possible to have too much kit pushed forward. This can be embarassing as
unwanted items distract effort from the main task which in turn could attract adverse
publicity, If communications are workable then the good ideas from the mounting
base can be discussed in conjunction with the units bids. The best course of action we
would suggest is that the detachment commander should retain control of what is sent
forward.

Planning a reliel operation is difficult as only rarely will there be adequate
information available to work on. It would seem that the work which follows a disaster
is split into four phases:

Phase I Life Saving.

Phase 2 Emergency assistance provided as:
Services eg Medical, Engineers, Helicopters,
Supplies eg Food, Accommodation, Medical Supplies perhaps delivered
by Hercules aircraft.

Phase 3 Rehabilitation.
Phase 4 Reconstruction.

Clearly identifying the phase during which help is to be provided will go a long way
to ensuring our assistance is effective and does not encumber or negate local efforts.
Coupled closely with this is the major guestion of whether or not there is time to carry
out a reconnaissance before deploying a relief contingent. A reconnaissance will
provide the best information but almost certainly delay the operation. If help is to
arrive during Phases 1 or 2 then it is better to go in with a best guess solution rather
than wait 24 or 48 hours to prepare the perfect organisation but arrive too late. In
our experience the initial flights should be used to fully equip the team on the ground.
Onge the team is fully established relief stores can follow and be properly handled
without imposing 2 further load on the locals committed to the operation.



EARTHQUAKE RELIEF IN MEXICO CITY 235

PART 2 Mexico Crty
EARTHQUAKES-GEOLOGY—-STRUCTURES

Foreword

Following the disaster various news programmes compared the movement of the
soils below Mexico City with a bowl of jelly which had been given 2 good shake. This
is a fair description in some ways of what happened but we were fortunate to meet
the UK Earthquake Engineering Field [nvestigation Team in Mexico City who gave
us a much better understanding of the events that had occurred. We are indebted to
them for the explanation that follows, the team members we met on this occasion
were E Booth and J Pappin of Ove Arup & Partnersand RS Steedman of Cambridge
University. Indeed most of this part is drawn from Edmund Booth’s paper "The
Lessons from Mexico-A Structural Engineers View".
Introduction

Until the end of the XVIII century the Valley of Mexico was a closed basin, with
a number of lakes inside. Lake Texcoco, now drained, laid down the deposits on which
the older part of Mexico City is built. The major engineering projects which have
drained the basin are the Nochis Tonge cut completed in 1789, the two Tequisquiac
tunnels and canal opened in carly 1900 and more recently the Emison Central in
1869, The basin is surrounded by volcanic mountains rising to over 5000m and it is
the ash from these which has produced a layer of highly compressible clays up to 50m
thick interbedded with layers of silt on the lake bed. The clays are “mainly formed
of amorphous minerals, which cannot be catalogued with any crystailine mineralogical
group, and are thus allophane clays” {Girault 1964).
Foundations in Clays

The clays significantly zffect the design of structures to be built on them, even in
the absence of earthquakes. They have a water content of up to 500% and the removal
of this water has meant a general settlement of the clay layers by some 8m since
1900, but now reduced to 20 to 50mm per year as the authorities have ceased to draw
water from under the city. Buildings of five storeys are too heavy to be supported
entirely by the clays and are therefore piled to the silt layers. As these do not settie
at the same rate as the clays the buildings supported by them can emerge above street
level.

MEIRES hens—— SUBSINENCE. 1N MEJRES
Figure 5. Curves of equal subsidence 1891-19740.
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Figure 7. Some types of foundation used in Mexico City (schematic).
(R J Marsal, The Lacustrine Clays of the Valtey of Mexico. UNAM, Faculty of
Engineering, Mexica City 195%.}

A common solution adopted by Mexican cngineers has been to spread the foundation
loads between the clays, via a partially compensated basement, and the underlying
hard strata, via piles. Settlement of the clays causes load to be shed from the basement
to the piles, which are designed to penetrate further into the hard strata, until the
excess load is once more taken up by the clays. The building therefore settles with the
surrounding ground thus avoiding problems with access, services, etc. The problem
with this solution is that, to allow gradual settlement, the piles are actually designed
to fail partially under gravity loading. The spare capacity in the piles available to
resist earthquake overturning moments is therefore limited, and the basement may
have to withstand the additional forces arising during an earthquake. Many foundation
failures occurred in the 1985 earthquake, in the sense that settiements of up to one
metre and more were recorded, and many buildings rotated significantly. Indeed the
buildings with foundation failure generally sulfered less structural damage than
average, possibly because the energy dissipated in the foundations provided some
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Figure 8. Rock motions at Mexico City (19 September 1985} and {ake bed motions
at Mexico City.
(Specira of the Horizontal Components Recorded by the Digital Strong Motion
instruments of Mexico DF Earthquake. UNAM INFORME [PS-10D.)

isolation for the superstructure. However, the clay deposits caused an enormous
amplification of the earthquake motions, as described in the following paragraphs,
and hence their presence played an important part in the extent of damage.
Amplification of Seisntic Motions by the Clay Deposit

Earthquake motions some 408km from the epicentre are not particuiarly damaging.
This was true for the areas of Mexico City away from the lake bed zone where strong
motion instruments recorded a peak horizontal ground acceleration of 4%g on rock.
There was very little damage in these areas but on the clay deposits the peak
acceleration was over 20%g and all the significant damage was concentrated in this
area. Figure 8 shows that the horizontal motions were amplified and concentrated
into a nearly sinusoidal response of frequency around 0.5Hz The long duration of
nearly a minute is zlso significant. This type of amplification was anticipated but not
at this magnitude. Mexico City's code of 1977 provides for forces which are 150%
greater on the fake zone, the amplification in 1985 was 400% greater on the clays
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than on rock. It should be noted that the 1977 Code compares welt with current us
and International practice,
Damage to Building Structures in Mexico City

The low frequency of the lake bed zone motions would lead to the expectation that
medigm to high rise buildings would be most affected by the earthquake, while low
rise buildings being stiffer and having a much higher frequency, would be less affected.
This was borne out in practice; damage of any sort was found in only 5% of buildings
under five storcys on the lake bed, whereas up to 80% of 10 to 12-storey buildings had
at least non-structural or superficial damage, and in the city centre, as many as 71
out of 456 buildings over five storeys high—15.6% were reported to be sericusly
damaged. One dynamic characteristic of the buildings, namely natural peried, was
therefore crucial in determining response. The peak damage ratio occurred at a
building height of around twelve storeys. Simple rules of thumb, whereby building
frequency F is related to number of storeys N by

F=10/N

would suggest that around {wenty storeys would be necessary to match the earthquake
frequency of 0.5Hz. However, the rule of thumb applies to buildings on a rigid
foundation. A simple calculation has confirmed that the flexibility of the lake bed
sone foundation soils is sufficient to lower the frequency of a typicai twelve storey
building from around 0.8Hz to 0.5Hz. Torsional effects in buildings without plan
symmetry are well known to amplify earthquake response, and preliminary indications
are that the Mexico cxpericnce was no exception. Around 46% of the damapged
buildings were found on corner sites which might be expected to have more open
facades fronting on to the two streets than the corresponding facades at the rear.
Hence the high damage on corner sites may be 2 result of torsional effects arising
from this asymmetrical arrangement. However, many failures in Mexico City occurred
because the structures lacked ductifity. In particular, collapse modes involving hinges
in columns, not beams, were frequently observed. Such collapse modes in moement
frame buildings are well known to be much less ductile than modes involving beam
. hinge mechanisms. Another common feature in the failure of reinforced congrete
frame buildings appeared to be inadequate confining steel, particularly at
column/beam junctions. Practically every major earthquake re-emphasises the import-
ant influence of reinforcement detailing on ductility. Many of the buildings that
collapsed were well built modern structures, designed to a modern code. The scale of
the damage refiects the fact that the earthquake was exceptionally severe; for example,
the motions can be shown on a number of counts to be more damaging than Ef Centro
1940 (a Californian event, often taken as a proving carthquake in design). The number .
of collapses can perhaps be partly attributed to the failure of the code to foresee such
a damaging event, but probably alse te the failure of engineers to ensure that their
structures could in practice achieve the level of ductility they assumed in design. In
the next section of his paper Edmund Booth considers the adequacy of force levels in
the Mexico City Code and concludes with three points:

(1) The force levels in the Mexico code for high levels of ductility were probably
not substantially out of iine with the demands made by the lake bed motions.

{2) For low tevels of ductility, the code force levels were significantly low, for
steuctures having natural frequencies around 0.5Hz.

{3) As is well known, systems capabie of achieving high levels of ductility contain
reserves of strength greater than a simple reduction of clastic response by the
ductility factor would indicate. The absence of 2 prohibition of structures with
low ductility for medium to high rise buildings in the lake bed zone seems a
significant omission from the Mexico City cede (1977}, which should be
rectified.

Emergency regulations have been introduced since the earthquake, which substantially
increase the seismic design forces.
Failure of Non-structural Elements

The use of rigid infill panels in reinforced concrete frames is a very commoen form
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of construction in Mexico City. Some degree of failure in such panels appeared
practically universal in medium rise reinforced concrete frame buildings on the lake
bed zone. The significance of such fallures goes beyond the danger from falling
masonry, and the cost of repair. The rigid but brittle nature of the infill causes 2
substantial but unpredictable alteration to structural behaviour. Failure of the panels
at a given level could cause an effective “soft storey” to form, with the attendant risks
of an enormous increase in ductility demand in the columns at the same level, possibly
leading to collapse. It s reasonably certain that “softening" of buildings {ic lengthening
of their period) following brittle failure of their infll panels caused many buildings
to shake themselves into resonance with the fundamental period of the fazke bed
motians. These dangers are well recognised in Mexico and elsewhere. The problem
is that blockwork is a simple technology, which provides good aceustic and thermal
insulation. Detailing to provide separation of panels from the structural frame leads
to complications in ensuring out of plan stability for the panels. Lightweight, flexible
cladding—the more usual solution in California—may not always be technically
appropriate in Mexico. Finding an appropriate solution seems an important task.

Conclusions

1. The superficial clay deposits at Mexico City caused a number of very significant
modifications to earthquake respense. The most important was the conversion of the
refatively harmless motions in the surrounding bedrock into an extremely damaging
excitation. The influence of the soft ground in causing a reduction in the natural
frequency of buildings was alse important, since in many cases it caused the buildings
to come closer in rescnance with the ground motions than if the buiidings had been
founded on firm ground, '

Although the Mexico City clays are in many respects most unusuzl, basins of
trapped, soft, alluvial material are commonly found, and have been connected with
concentrations of damage in other earthquakes. The lessons from Mexico will therefore
have a widespread relevance.

2. The dynamic characteristics of individual structures, particularly their natural
period and torsional response, were important factors in determining the degree of
damage that they suffered. An equally important factor was ductility, er the ability
to deform past yield without collapse, for which the influence of collapse mede and,
In concrete structures, reinforcement detailing are crucial, A high degree of ductility
has been shown to be much more effective in guarding against structural collapse
than high static lateral strength. A very important lesson from Mexico is that greater
care than is common at present may have 1o be taken to assess post yield behaviour,
in order to ensure good ductility.

3. Failure of non structural elements, not always under the control of the structural
engineer, was widespread in Mexico City and in particular, failure of brittle infil
panels in frame structures appears to have had serious consequences for structural
stability. Good liaison is therefore required between the various disciplines in building
design. The interface between the responsibilities of geotechnical and structural
engincers is another area where good laison is required; lack of such liaison appears
to have led to at least one major foundation failure in Mexico City,

4. Transport and electricity lifelines fared quite well in the earthquake in compatison
to many previous events—Iior example, San Fernando, California, 1971. However,
telecommunications and water supplies were badly affected, and the collapse of a
number of buildings housing emergency facilities, inciuding fire headquarters and
hospitals, hampered relief efforts. The importance of providing additional protection,
and some degree of duplication in such facilities is apparent.

Post Script

The Telmex structure which we worked on was as a six storey building which failed
at the junction of the third and fourth levels. It collapsed almost vertically suggesting
that there was insufficient ductility in the frame and that the columns probably failed
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Pt T Thet collapued cackange buibdeg

at this level as their croms sectbon reduced progressively at each higher level. The great
weight carried oa each Boor can only have increased the earthquake motiom. There
was only Scm between this building and & school on ome side and & block of flats on
the other, both were fairly solid and may have contributed 1o the third bevel fallure
&t the Telmex building crashed into them whilst moving on its control piles

In December the temporary repairs om the remaining lower floors and basemend
were virtually complete. Steel cages had been tightened around the cracked colemns
and steel beams placed under damaged beams. The bullding will remain in use for
some 1o years whilst a new netwark of five exchamges, linked by filbre optics and this
time constructed away from the lake bed are built around the city. It is expecied that
Mexico City will be able to retain virtually its full teleplone capacity even if three
of these new exchanges become damaged in a future carithquake to which the area
remaing pranc.

Earthquake Relief In Mexico City (2)
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Are we playing at being a Technical
. Corps?
MAJDE M 5 CAMPRELL B Sc MICE RE

Stwart Compbet! buill peities for an of
® rerenimal while on kiv Lowg Civll Ergineer-
ing Cowrse. As O of 53 Field Squadron
(Comstrwction], be buflt a road over graaite
and through swamp o OF8 Gagerowns:
Binilr o S0 mrtee rifle range ar Samdhurst
Jar the PXA, and filled in Iotr of holen ar
RAF Wildenrarh, e war @ Secrion Leader
im the Umited Stntes Alr Foree Rapid Run-
way Repalr rescarch programmy, and was
then briefly O of the Engiaeer Base Work-
shap @l Long Marston, He it now the ADR
amd Marrier staff officer in Emgineer
Hreanch HQ BAOR.

Have you noticed the radical changes in
the professiceally quslified engineer | POE}
career structure since 1943, when over 30
of the afficers in the Corps with electrical
and mechanical emgincering gualificatiom
left? If mat, it i kardly surprising: there
have not been any. Licut Colonel Richard Brooks kas produced his report o the
Deputy Engineer-in-Chiel on 1be POE career. There hai been some consultation, but
the whale subject seermns 1o have sunk into the “too difficult™ category. Perhaps the
reason is that the Corps is asking 1he wrong question, The problem i not bow 1o keep
a few POEs guiet, but rather bow technical the Corps wants, or needs, to be Hl'ri'nl
arswered that question, it will be easser Lo decide whether we even need POE officen.

The primary robe of the Army is 1o fight a war in Europe, asd that war is expected
o be of very short duration. The Army is therefore equipped, and has deveboped
procedures, 1o carry oul & limited sumber of tashs quickly and 10 & well rebearsed
plan. For the Royal Engincers. mowt of the engincering decisions have of necessity
been taken by the oquipment designers, asd withan the unit 1be skills neoded are those
of organisation and the ability to transport men and equipment to the right place in
preparation for the “Carry on, S1ail™ executive order. Linlike armour and artillery
that have no scope 10 improvise when the ammunithon runs out, the challenghng part
ol a military enginecr’s job begins after the last equipment bridge in the supply chain
has been placed over a gap.

Ciovernment for many years has incressed the “1zeth” and reduced the “wil”
af 1be Army. In the Reyal Engineers this has had 1be effect of demigrating the
importance of the rear area skill of resource hasbandry and comtruction enginoering.
Yet it is these same skills that are needed in a 1{BR} Corps field squadron 1o improvise
an engincering solution 1o a problem with less than ideal equipment and materials.

There are many shades of engineering that the Corps might be called wpos o
perform but, with the exception af 1he highly ipecialised combat engineering of 1{BR)
Corps, most come ander the heading of “peneral engineering”’ if one understands
thai to mean building, operating and repairing those facilities that are ewsential in
war, using construction engineering skills and materials,

If pressed, the Royal Engineers can usually find one or mone individuals who kave
the knowledpe or experience 10 deal with a particular problem. Bat this is not ibe
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same as saying that the Corps has a capability in that field. A capability only exists
if the locat commander can get a practical response from his Sapper adviser within
a tactically acceptable time, Capability requires knowledge, skills, equipment and
materials. Of these, knowledge is the most difficult to improvise. The field squadron,
which is the basic “brick™ with which to build up any required capability, gets its
knowledge from previous training, technical publications or expert advice.

The squadron does not need to be able to do state of the art engincering, The
battlefield construction site is not conducive to efficient working and good quality
control. Engineering must be simple, but adequate for the problem: of the moment;
it takes experience to know what is “‘near enough”™. A military engineer who ¢an only
work 10 peacetime standards will always deliver too little, too late in war,

Ignoring the PQEs and technicians for the moment, how technically capable is the
Corps?

Fer an engineering organisation, we do recruit a large proportion of graduates with
non-engineering degrees. Any officer without physics and mathematics at “A™ Level
is uniikely ever to develop a better understanding of engineering principies than that
acquired by 2 Class 1 Combat Engineer. Even with an engineering degree, there is
little epportunity within a normal career pattern to enhance one’s theoretical degree
course knowledge with practical experience. This experience is the essential basis of
an ability to improvise.

By the age of thirty, most officers are locked inte a UK or a BAOR stream of
regimental employment. If 2 UK squadron commander becomes a commanding
officer, it is generally of a UK regiment. Similarly the BAOR squadron commander
aspires t0 being a2 BAOR commanding officer. The resuit is that the engineering
experience of being responsible for a WATERLEAP exercise or a Belize deployment
does not find its way into a BOAR regiment,

It is surprising how infrequently a Royal Engincers officer has to consult a Military
Engincering Volume {ME Vol} or other technical book when carrying out his duties.
This is not because he is so knowledgeable but because his job is mostly organisational,
and the normal engineering demands on the unit are well within the capabilities of
a corporal or sergeant. In consequence, the ME vols are increasingly written at
Combat Engineer 1 level and, if one must of necessity use a piece of equipment in
some non-standard manner, the pamphlets do not contain the allowable stresses,
second moments of arca or pipe friction coefficients that are needed when doing
simple design calculations.

The picture so far is that, if knowledge is 2 vital element in having an engineering
capability at squadron level, the expertise of the regimental officers and the publications
available {o them leave some room for improvement. What of the expert advice that
might be available?

To be of value as the Corps’ engineering experts, PQE officers should be able to
design and construct, and technicians to operate and maintain engineering works. Al
should be able to supervise and ensure the quality of work dore, and be capable of
planning and organising (accerding to their rank and technical or professional status)
an enginecring task. Clerk of Works and Garrison Engincer employment generally
enhances the individual's technical knowledge and supervisory skills, though not in
the full range of subjects covered on the clerk of works course. In comparison, the
PQE officer loses a lot of his technical skill between the ages of thirty and forty.
Squadron cemmand and a stafl job “for employability™ take up four years; then comes
officer commanding of a specialist team. This is mostly an orpanisational and report
writing job because the technical content of many of the jobs given to the Military
Works Force does not require the technical skills of a chartered engineer.

The PQE officer’s employment therefore enhances his organisational, but not his
technical skiil: and the Corps appears not to regard his organisational skiil as highly
as that of his regimental counterpart. In Northern Ireland there have been only two
PQE CREs. In the Falkiands, the Corps sent a CRE (Works), presumably to run the
Military Works Area, as well as a commanding officer to command the squadrons.
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The Royal Engineers organisation changed several times, but throughout the post-
conflict reconstruction, the sapper in charge has always been a regimental officer. In
both these theatres, construction engineering has been a high priority and PQE officers
couid have been expected to be better qualified than their regimental counterparts to
organise and command the work. The PQE system conspicuously failed to preduce
officers with the right skills and qualities when the need arose.

If 2 capability depends on expert advice, there have to be enocugh experts around
to give the advice. At the present time in BAOR, the RAQC is designing and building
fuel installations. This is supposed to be a Royal Engineers responsibility but since the
Corps has only two officers in its single regular STRE (Buik Petroleum), there are
occasions when demand exceeds their ability to be in more than two places at once.
In comparison to our two new UK based fuels experts every two years, the RAQC
annually trains eight officers on its long Petroleum Course. There is an Ordnance
Company in Germany whose job is fuel, and the Army sees the RAQC, and not the
Royal Engineers, as the corps with the fuels capability in BAOR.

Inevitably, 2 squadron’s engineering capability in an unaccustomed role will in
peacetime depend on the Corps’ ability to find sufficient experts to help it. If an
acceptable standard is only achieved by conforming to some peacetime regulation, an
improvisation is not good enough. In war, however, the ability to improvise may
produce a satisfactory result without having to await the expert; but to achieve this
will require officers to have more practical engineering experience than the majority
have now. How might this be done?

!, Accept more engineering and fewer arts degree candidates for commissions.

2. Recruit graduates and stop in-service degrees. The number of employable

subalterns is then increased by about 21 per year {figure extracted from November

1985 RE List).

3. After one tour as a Troop Commander, post seme officers to Military Works

Force as designers/seconds-in-command in STREs, and others on one year attach-

ments to civil engineering firms,

4. Later, some officers return to squadrons as second tour troop commanders, while

others instruct in bridging, civil, electrical and mechanical engineering, or roads

and airficlds departments at the RSME,

With this as the rormal career pattern, both UK and BAOR squadrons will
eventually have squadron commanders with better engineering experience than now,
and at least one second tour troop commander with post-degree consiruction engi-
neering experience.

What of the PQE officers? The fact that we have them is an acknowledgement of
the lack of enginecering expertise of the regimental officer. It also has the eflect of
further lowering the standard of expertise at squadron level, because nearly ail
technical engineering design and planning is now done by technicians and PQEs,
There will always be some problems which require a better than average understanding
of engineering, and there will be some officers who have a preference for technical
rather than staff employment. It will be less divisive for the Corps, however, if those
individuals are “normal” RE officers, whose work experience eventually qualifies them
for chartered engineer status.

In conclusion, there is a fack of engineering expertise within the Corps which
greatly limits a squadron’s capability to do anything but use combat engineering
equipment. The major cause of this is a postings policy and career pattern designed
to allow the Corps’ most able officers to do those Army jobs which are the necessary
stepping stones to high rank. Inevitably there is little time for cngincering. However,
it is not only the mos? able who follow this pattern. Far too many officers, whose rank
potential is no more than colonel, are being employed in a progression of jobs which
do not enhance their individual engineering skills; and this cannot be in the best
interests of the Army. The engineering capability of the Corps will best be improved
by a general raising of the engineering experiise of the majority of its officers. The
PQE system is an obstruction to this occurring.
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Lipwiemant Molt gradumied from Mas-
chester Umiversity with o degree in Ol
Engineering. He aitended 82 YO Course
im 1984 and wat paried 1o 8 Field Sqwad-
rowm RE where b served i @ Iroop cam-
mander. He lefi the army in September
1984 on complerion of by Short Service
Commistion and from September o
December 1986 war o stafl mesiber on
Operarion RALENGH in New Zraland.

To the sobdier in the British Foroes of
today, service |m the Caribbean siate of
Befize offers & brand of military life whick
is almost unigue amongs! our vanous
defensive ks around ihe world. The
close-kmit 1r-service fofce and the geo-
graphy of the area combine 1o make the
life quile different from that in Europe.
Belize i a poor coustry with an ethnically
mined papulation of 147,000 asd very few
matural resources. The tropical climats &
encomiorisble for moat of the vear, with
a ralmy sessom that lasis from July to
December and there are periodic burricancs. The force is stationed as a deterrent to
the territorial claima of Guatemala, and is mainly based beside the interaational
nirport mear 1o Belize Clty. Although it has a certain amoumt of character, the city
in something of o shanty bown and apart fram the bars, there b mol much 1o interess
b visitor there.

In spive of s apparent drawbacks, one of the great featwres of Belize for the
serviceman is the extensive range of activities offered during off-duiy howrn. Having
exploited a3 mamy of these as possible during my six mosth tour | shall atiemp o
summsrise some of ;

Belize is about 1he size of Wales with the Caribbean rusning down s exstern side.
Up to thirty miles off the entire coast Hes part of the second kargest barrier reef in the
woeld. Arcund this ocesnic featere are shallow coastal waters, and a string of hilands
ar cays where the coral breaks the sea's serface. The cays are covered with anything
from mangrove swamps 10 actsal 1own and louris resorts, bat they always festure
emough sand, sun and palm irees 10 make an attractive venee for weekend irips in
chartered boats. Some are bexutifolly unspoilt, and indeed most of the country s
largely maksown i towrisis. Lurking bensath the surface of the waters ix some of the
world's finest tropical reel diving. and much of it untosched. The RAF sub agua club
runs manthly expeditions 1o various parts of the reel. One notable venue i the Blue
Hole where in the centre of the shallow waters of Lighthouse Reel a cylindrical 30m
diameter hole plunges earthward to a depth of | 30m, In the silent gloom the hole
imereases in dismeter ot S0 where o series of buge stalactites hang from the walls.

Many soldiers are given the opportuaity 1o do a week's adventurs training during
the tour. A cemtrc is ran of one cay where tuition in miling. canoeing. windsurfing
and divimg & provided. : .

The scans naturally provide the perfect place for sca fishing. Some married
personnel on two-year tours Bave taken advantage of this opportunity and have
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Pleste 1. Deving the imland Blue Hole

parchased their own boats. Many of the catch are barracuda, which once in difficulty
get bitten in hall by their own kind before they are even taken out of 1he water!

(O the mainkand interest cenires on natural and archacological features The
ooastal belt is bargely swamp but inland the rolling cultivated hills of the norb give
way o ibe jungle clad moustzins of the south. The junghes sre penetrable only on
small trachs, and indecd nowhere in the coustry are roads particularly good. There
Is valy one main road which rens the leagth of the country and much of It remaim
unmetalied.

Belize i situated in the centre of the old Mayen civilisations. As well us o liberal
cavering of smaller Mayan edifices there are three very large sies. Xanantunich in
the west features a very large pyramid which overlools far into Guatemals. Altus-ha
near Belize City i » complex of pyramid structures surrounded by jungle. Perbaps
the most impressive i Lamanai which i still only pamially escavared, Four hoars
drive from Belire Chy, the extensive comples rests beside a huge inland lagoon and
mast of il is still under the shade of the jungle canopy. Restoration of 1hese sites to
their original grandeur i parnkysed by o lnck of available finance,

Natural wonders are equally extensive, and mostly derive from the hollow limestone
of the imerior. The inland Bloe Hole is a popalar site, where an underground river
surfaces briclly in o wirquoise pool surrounded by jungle On ome occasion we dived
im the river which surfaces afier 50m in an wndergromnd tumnel. We Tollowed the
waler right back into the mountajn withowt finding the source. The moustains are full
of huge caves and underground tusnels, and a film crew recemly made a irip into a
muaasive cave 100m wide with a rooll so high 1hat it coubd barely be seen in the torch
beams. They had to be taken in by helicopter due 10 nccess problems, nnd were maindy
imerested in sindying a particular blind land crab. Some caves are will full of
undisturbed Mayan relics. One weekend we eaplored o cave called Mosntain Cow
and climbed and scrambled for three hours inito the bowels of the rock. [t was quite
& pl‘n'ihpl Lo witness 80 much in is virgin state, and some of ke limestone formations
were Slunning. Fortunately we marked our rowsie in, since ihe cave looked entirely
different on car returs and we would atherwise have bocome bopelessly lost

In the south o feature called the Natural Arch is a buge rock span which bridges
a gorge. [i takes three howrs (o get mear it followed by o walk through the jungle. A

Belize. A Haven For Exploration (1)
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Fhoto L. The Mutursl Arch

similar feature at Augustine is the Rio Frio cave where ihe river passes through the
masmniain in a large cavern which was abwo oace sciiled by Maya. The noriborn part
ol the Maya Mountains is called Mountain Ping Ridge and letwres very atiractive
pine woods. The force rents & hul there om o permanent basis for amvone who cares
o books i1, Mot far away are the 10007 falls whete the river plunges over the edge of

1he

parge into the hidden valley. Soldiers serving in Belize and keen to explane such

places are fortunate 1o benefit from free use of military vehicles asd fuel. Equally any
trip owiside 1be camp geis & gratuiious isue of & barbeque from the cooithouse or
mess. As Sappers we were particularly lecky in having & spock of Righd Raiders and
assaull boals which were the envy of many.

A final advamiage of serving a towr in Belize & its clese vicimity 10 ofber countries
of imterest, All persomnel on sin mosth wur are allowed & lortnight's leave and a
small travel allowance. Many go o Florida wisere there are sufficient aliracisons for
a manth, and others go to Cancun in Mexico. Cancun would appear 10 be the mew
Acapuloo, and is situsted on the warm white sands of the Caribbean. 11 & a relatively
mew resort, and ien years a0 was just & small Ashing village. Cancun is also in range
lor m long weekend and is used by many as the best chance for mesting white females.
Other servicemen choose 1o spend their leave in Costa Rica o on the iskands in the
Caribbean.

1
und

and

the

spent ane week of my leave travelling sround the Yecaian Penissuls in Mexico,
the second week in Hondurss. Both were fascinating. very cheap places 1o visit
probably provided for me an unsepratable opportumity. | was also able 10 practise
Spanish | had learnt a1 the cless organised st Airport Camp.

In addition to considerable Sapper experience all these apportenities for exploration
and sdventure made my Belire tour partbcularly wonbwhile. It is an uaforumate fac
ikat for many of the nnmotivated sobdbers sationed in the country Belize prowes to
be such an usbearable place that they want 1o keave &s $00n as il is possible. With a
little motivation they could have ihe time of ibeir lives

Belize. A Haven For Exploration (2)



A Worm’s Eye View
R J P COWAN, ES(Q, OBE, ERD

The outhor war educated ar Glospos
Acadeary and gained a B 5S¢ in Civil Engi-
meering af Glasgow University, Me was
eommlasioned (n 1933 and ponied 10 103
(Glasgow| Company RE. He joined the
REOUA im 1930, He nerved in the War in
Framee (BEF), North Africa, Ialy, Nor-
maady, Belpivm and Germany. After the
War he became @ partmer in o Glaspow
firm of conrulting Civil Engineers. He
became Giovernor of Paitley College of
Technology, Deacon of the [acorporation
af Cordimers in Glasgow, Chairoman of the
Glaspow and Went of Scorlond Civil
Enmpineers, Chairman of the Hamilion
Begquedt, Chadrman of Malin Cowrr, &
Trusiee af the Turnberry Trisd and Presi-
dent of the Glasgow Branch REA.

Buicapien A E M Warten CBE has alresdy told the overall story of Mulberry
Harbour in A Harbowr Goes to War (RE Jowrnal Mar 86). This i the story of 1he
part played in its construction by two specially formed RE companies

The harbour comsisied of hage concrete caissoms forming the breakwater, enclosing
an area of about 1300 acres, two mibes long and & mile owt to sca. within which steel
“spud” pierheats wore connecied to the shore by throe piers, each three-quarten of
a mile long

The breakwater caissoms were cellular reinforced conorele boues uptarned, the
:“Tr caissons being 70 yards in length, 20 yards wide, and &0 feet deep, and weighing

Eofia,

The “spod™ pierbeads could be described as stec] suitcases with a “spud”, or column,
@0 feet long, a1 cach corper; these spuds were lowered 10 the sea bed by winches, and
the picrbeads then lified in the water, i+ off Botation: & inches “up™ put & boad of
about 50 tons dewn each spud

The piers were pontoon bridges with steel girders, B0 feet span, very fexible along
and scross (he bridge, designed 1o support 40 ton Cromwell and Sherman tanks, and
were carmied on reinfosced concrete pontoons. There were alwo a few sigel pontooes.

All this equipment had to be towed over 100 miles scross the Channel 10 Arro-
manches in Normandy.

In February 1944 Brigadier A E M Walter, a Regular Arey officer, took command
of ithe Mulberry project. We found him 10 be o relased, calm, kindly, bot witerly
determined and resoluie man. He kad collected akbout him & team of experienced
officers, wha iaspired the greatest confidence kn us all; Codonel A E Howarth, Coloss]
Stuart K Gilbert and Licutenast Colonel A B Mai (now Lord Mais) who was is
charge of ibe construction of the piers and pierheads—a tough, driving. determined
officer with an esviable reputation amd a keen semse of Bumour. His second-in-
command was Major B J Coart.

Two Companies, the 960h and ¥7th, apaly named Port Floating Equipment
Companies, were given the task of butlding the piors and the pierheads. [t was decided
that they should operate &5 ome Linii 5o that coastruction could be carried on, day and
night, without ccase. | became O of the Combined Compandes for the invasion and
my friend Major Tim Tonks, & very sound and clever Civil Enginecr, was responsible
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Plasts 1. The Mulberry Team Bach row Lo r. Liests [ Barton. G Budwortb, [ Jones, P

Pollerd, A J Hisst and W W Righye. Front pow L go ¢ Capt G Tatlieg, Maj R ] F Cowan, Lioul

Cobosl & B Mai now Loed Mui), Capt A R K Simpion, and Capi E W Witcomb, | Mot
present Capts J Luch, A ) Harria, aesd W0 J Heming (LS. Army))

for the “back uwp” im the UK asd came over later. He had beem involved in the
development of Mulberry

The comgany officers, all highly skilled and individeal charsciers from diverse
pre-war walks of life, were Captain E W Witcomb, in charge of pserheads, Captain
John Luck, in charge of tugs snd tows, Captain Simpson in charge of bridge
consrection, Captain Gearge Tarling, the only Regular soldier, in charge of admin-
istration, and Capiain A J Harris {now Prafessor Sir Alan Harria) the diving officer
He inspected the spud foct and caissoms om the sea bed for scour cic, and dealt with
anything nasty dropped in ke karbour by enemy sircrafi. He wsed a Sicbe-Giorman
canvas and rubber suit with helmet, a two-man hand aperated air pamp, air hose and
telephane cable conmecting 1o the diving boal.

The Jusior Officers were all straight from OCTU. Keen fit young men, fall of
encrgy, ready for anything— Licutenamts A J Him, P C Pollard, D W Barion, W W
Righve, Donald Jomes and G T Budwonh,

Beagadier Walter had managed 10 bornow a section of motor towing lausches from
ihe 334 Harbous Cralt Company of the United States Army. Linder the command
af Warrast Officer Johs Hemizg, & laconic and skilled yachiiman (rom Lake
Michigan, these highly manccuvrable crafi complemented the heavier British sicam
tugs Luck and Heming and their crown were quichly expen a1 handling the awlkward
iomn. They became great friends

Fosmathan af the Mulberry Companies went ahead in (he spring of 1944, By naming
names we managed to obtain a necleus of experienced Wik and NCOs, Colonel
Mais browgha with him his old friend and companion, the very experiencod and 1ough
CSM George Braysford (he had survived the Dieppe raid), Cibers incladed COMS
Charles Gray (from Aberdeen, who had served i Fraoce and Africa), Serpeant
Blake, McMeakin {from Glasgow), Sergeant H W Priest (who had been with me in
Africa ard ltaly) and Corparal Warbarion, all first clais soldicrs.

A Worm's eye view (1)
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But, as for the rank and file, we were told by “those-on-high™ in the War Office
that orders had been passed to every RE Unit in the United Kingdom te send,
immediately, their finest, bravest and most highly skilled Sappers te join this crack
invasion force; we would have the best, because “Mulberry™ must not fail. Alas, what
actually happened was that every RE Unit in the UK seized this golden opportunity
to unload on us their most formidable and desperate criminals—hasd men who arrived
at the Company HQ clutching c¢rime sheets covering every offence in the Army
Act—insolence, insubordination, theft, assault, robbery with violence, arson, desertion,
elc.

Training, carried out at Garlieston on the Solway Firth (where the tidal range was
about 22 feet—the same as in Normandy) and the Isie of Wight, was restricted
because the equipment was still being constructed and delivered and there was little
to spare for practice. We were never able to hold anything like a full scale exercise.
In fact the first time some of the men saw the equipment was in Normandy. In their
moments of leisure, our Sappers robbed, assaulted the local ladies, beat up the local
men, deserted in droves and set Glasserton House, Wigton {our billet} on fire and
burnt it to the ground. George Tarling had about twenaty court martials “on the go”
when we embarked for Normandy.

THE EQUIPMENT

THE main girders of the pontoon bridge were lozenge shaped to ensure the best
dispositien of chord material to withstand bending stresses and longitudinal forces
along the piers. To allow for free angutar movement along the line of the bridge one
span relative to another, the bridge bearings were of spherical construction; the
bearings of adjacent spans sat onc inside the other. This allowed a differcnee in level
between adjacent pontoons of 16 feet. The bridge could “snake” along its length; it
was a most extraordinary sight during storm conditions.

To allow torsional displacement along the 80 foot length of each bridge span, fe
when adjacent pontoons were dipping in opposite directions, the steel bridge decking
was supported on pinned cross girders (ie pinned connections to the main girders). In
order to hold the planes of the main girders paraliel there was a 3 feet deep centre
girder bolted to the main girders. This centre girder did not have a bottom flange and
so could accommodate over 5° of twist without overstrain.

For towing across the Channel six spans of the bridge were coupled topether to
form a 480 feet long “tow™. The “free” end span was supported on a cylindrical steel
erection tank, 8 feet in diameter and 36 feet long. About 50% of these “tows™ were
lost en route to Normandy. Each had 2 crew of seven sappers for the crossing who
sheltered on the steel deck under tarpaulins and lived on self-heating food. Many
were drowned with their tows.

Coupling up the tows to form the pier was carried out by bringing the tow into line
with the section of bridge already established. When in position the erection tank was
flooded so that the free bridge end of the tow sank into the bearings of the established
bridge end. This operation required very skilful and delicate handling by the tug crews
and the bridge erection teams. In the bad weather during erection, with Force 5 winds
and waves over four feet high, the exact moment had to be snatched 1o slot the free
end into guides and thence to the bearings. A miscalculation by Luck and Heming
and their tug crews, or a freak wave, could crush, main, and kill the bridge teams, and
smash the bridge connections. Luck and Heming and their men were superb at this
tricky and difficult work.

Mest of the pontoons (about $5%) were constructed of reinforced concrete. They
were 43 feet long, 16 feet wide and 11 feet deep; each weighed 47 tons. There were
six watertight compartments, each with an access manhole. The vibrated reinforced
concrete was supposed to be 1% inches thick but in many places it was much less. We
hated and loathed these concrete ponteons, they were so fragile and easily damaged.
During the storm they were censtantly holed by floating debris. If damaged (this
nearly always happened to the end compariment}, we had about half an hour to
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Phado L Coupling wp ihe bridpe “iowy™ — D42 Liean Colorsel Mads {right), asihor | feeground
left), Sgi Swuydes [centre) and Capinln fobs Lk (with megapons) on bridge “10w™
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A Worm's eye view 2 & 3
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change the holed pontoons, because if one were allowed to sink it would quickly pull
down the entire bridge.

Mooring of the pontoons was carried out by using very long 3% inch SWR cables
set taut al O tons tension {low water} and 12 tons (high water) tension.

Specially designed and very effective “kite” anchors (shaped rather like a plough},
were used to hold the cables.

Damaged pontoons were replaced by slipping partially flocded erection tanks under
the bridge close to the damaged and sinking pontoon. Water was then blown cut of
the erection tanks by compressed afr so that they rose to support the bridge, when the
pontoen was pulled out and a new one “slotted” in. In daylight, in good weather, this
was not an easy operation; in the dark, during the storm, it was a nightmare which
recurred again and again.

The “spud” pontoon picrheads had been developed from a dredger design. Buiit of
steel plate, they were 200 feet long, 60 feet wide and 10 feet deep. Each weighed 1100
tons. They were designed to operate in fifty feet of water (maximum depth), and five
foot waves. The tidal range of Arromanches was 22-25 fect so that vessels of 20 feet
draught and 260-300 feet long could berth alongside. The steel “spuds”™ were 90 feet
long and 4 foot square columns.

Only two of the huge breakwater caissons were lost while being towed across to
Arromanches. One struck a mine, another was torpedoed, They sank in 30 seconds,
taking with them many good fellows I had served with in Africa and Italy.

Twe piers were set aside for landing ammunition and stores. The third was a special
pier for landing tanks. [t was formed by setting two spud pierheads at right angles to
each other and connected by a telescopic span. One pierhead was sct in the normal
position to the portoon bridge; the other at right angles to it. Attached to the first
pierhead, one on either side of the second pierhead, were two cellular steel “buffer”
pontoons, wedge shaped false beaches, on to which the 2500 ton LSTs sailed at about
3 knots.

The pontoon bridges had been designed by Major A H Beckett. *Joe” Beckett was
determined that his brain child, his baby, would not be ill-used during erection in
Normandy. He persuaded Brigadier Walter to let him join us. He was a first class
chap, always in the thick of things.

The equipment was excelient and well designed. In our opinion, however, there had
not been enough time to assess and develop it for conditions on the battiefield. But Joe
Beckett could hardly have envisaged erection of the equipment in a dense smoke
screen, in bad weather by half-trained men, and the storm which caught the harbour
half-completed.

INVASION
It is difficult to describe the electric atmosphere of the pre-invasion days, the mixture
of exhilaration, fear, excitement and tension: and a sort of dim realisation that we
were about to take part in history. None of us would have changed places with anyone
in the world.

Early on “D" Day, 6 June 1944, Colonel Mais, with Major Bobby Court; CSM
George Braysford and a small Advance Party, waded ashore through the surf at Le
Hamel, found their way along the narrow Normandy lanes, through scattered units
of a very hostile German Army, to the little seaside village of Arromanches, where
the port was to be built. There he met Brigadier Walter, who arrived in some style
with his batman in a DUKW which he had, somehow, “acquired” during the darkness
off-shore from our American Allies. Both men were lucky to have escaped death that
mOrning.

The main body of the Company caught up with them during the early hours of the
following day. It was hot; confused fighting was going on all around the village,
German tanks had been seen nosing out of the woods less than half-a-mile away, and
there was that never-to-be-forgotten feeling in the air of crackling tension that you
get when sudden, vielent death is about.
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Wally Waiter and Raymond Mais had just started to instruct us in our first tasks
when, round the corner on to the sea front, came an old Frenchman with his wife and
daughter. It was obvious that they were frightened to death, the women were weeping,
and only pride was kecping the old man going. They stopped short, affrighted, when
they saw us, wondering for the instant were we friend or foe. Brigadier Walter and
Raymond Mais put down their map cases. “Wally” Walter walked over to the fadies,
while Raymond Mais (close to me) gave the old man a crashing salute. [ heard him,
in absolutely appalling French (an indictment, if ever I heard one, of the English
Public School System), congratulate the old fellow on bringing his ladies to safety
through the enemy lines, and express the hope thay they would accept the hospitality
of the British Royal Engineers. Meanwhiie, Wally Walter was “chatting up” and
charming the two ladies, had found chairs for them, had them laughing and talking
and atterding to their appearance. The old Frenchman, his pride and his dignity
restored, then joined them, when they were given hot tea and food and shelter by
CSM Braysford.

This act of kindness, of chivalry, by these two men, did not pass unnoticed by the
sappers. During the build-up to the invasion they had worked us very hard indeed,
ard won our respect. They now had our respect and our affection. Officers, in the
British Army, who had won these, could achieve anything, and this was {o prove the
decisive facter in the days ahead.

That evening, at dusk, we bivouaced in an orchard just outside the village. It was
noisier than ever, a battle had devcloped on the hillside some 200 yards away to the
west, with machine guns, mortars, tracers, flares, erc and we didn't know who was
winning. The perimeter of the orchard was manned and we scttled down, uncasily, for
the night.

Suddenly, so it seemed, a hush fell over the battleficld. Turning, by the light of
flares, I was astonished to see Colonel Mals slipping into the most mode-ish pale blue
silk pyjamas—they had a sort of floral motif embroidered on the front—of primroses
ard forget-me-nots—obviously the work of some loved one. To this day 1 do not know
if the gallant Colonel habitually wore pale blue silk pyjamas on the battlefield, but
I very much hope that he tharked the lady—and I like to think that it was the
charming Lady Mais—whose loving stitches turned our thoughts o gentler and
happier things, so that we settled down for the night, in that dark Normandy wood,
forgetting for the moment, our surroundings. I should add that the Colonel's somewhat
unusual night attire for the battiefield did wonders for morale and steadied the raw
and nervous troops.

CONSTRUCTION
NExT morning, D+2 {8 June), the bridge tows started to arrive and construction
began. It went on thereafter day and night with a sort of dreadful, relentless vrgency,
mostly in difficult, often in appalling, conditions.

By day, the sight at Arromanches was most impressive—apart from the huge
breakwater caissons, the ungainly spud pierheads and long piers continued to grow
in the harbour, Beyond the breakwater, destroyers and battleships steamed up and
down the coast firing salvoes inland. Sixteen inch shelis from the Rodney and USN
Battleship Urah continually whistled averhead like flying coal scuttles, as they shelfed
strategic targets a few miles inland.

At night work was hampered, made chaotic, by a dense smoke screen, within which
pierheads and tugs and tows missed each other by inches; and a vast aumber of
anti-aircraft guns, sited on the high ground above the growing port, thundered away
at raiding aircraft. Shells and tracers went up, shrapnel and flares and bombs came
down. We scemed 1o be working in a sort of mad nightmare.

One morning, following a very heavy raid, Captain Harris, sixty feet below the
surface in a cloud of fine sand and working blind by “feel™, reported that he was

i...mnninno;v-

nvcstigating o large and strangely shaped objoct. To this day Alan blushes when
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reminded that the unidentified explosive device turned out to be an upside-down
“clsan” chemical WC,

However, by the early hours of 14 June (D+8) (e after six days of construction)
the first pier had been completed and vitally needed ammunition and stores were
coming ashore. By D410, 2000 tons per day of stores and ammunition were being
unloaded from the piers.

THE STORM
ON 18 June {after ten days of construction) the harbour was all but completed, except
for the section at the eastern end of the breakwater, and the special tank landing pier
{half completed). On that day Colonel Mais called an urgent conference, when he
told us that the weather was about to deteriorate, he did not know how badly, but no
chances would be taken.

All moorings were to be checked and duplicated. The “spud” pierheads were to be
“spudded” up as far as Ted Witcomb dared. The tugs were to be provisioned and
faelled up for maximum endurance. All craft to the windward (by this time the wind
had backed round into the north-east) must up-anchor and move lest they drag ancher
and bear down on the piers and pierheads. Any failure to carry out these orders to
the letter would result in my head on a bayonet at the pier-end. 1 found this
threat—and [ could see that he meant it—most interesting. Fellow Scots will recall
that in AD 1305, the Scottish patriot, Sir William Wallace of Elderslie, was betrayed
and captured by the English. He was taken to Smithfield in London, executed, and
his head stuck on a pike and exhibited at the Tower of London. Which shows that
over the centuries, the English have not changed one bit.

Raymond Mais was right—on the evening of 18 June, the weather rapidly worsened
and by the early hours of 19 June a storm had begun. The ensuing storm has been
described (Chapter X11, “The Story of the Mulberries™) as "“the worst summer storm
in memory, second only te that which wrecked the Spanish Armada in 1588™. It
lasted for four days, four days and nights, which no-one who served at Arromanches
will ever in his life forget. Tired out before it started, the men were far beyond
exhaustion point when it finished, with only reserves of will-power and courage keeping
them poing; and an utter determination not to let Wally Walter and Raymond Mais
down.

Writing at the time Captain Tarling described the scene during the storm—The
wind howled and screamed like a banshee; waves eight feet high crashed against the
shuddering pierheads and washed over the pontoon bridges, so that the men had to
cling to the steelwork or be washed away to drown. In the grey daylight and in the
dark, out of the gloom would appear drifting, crewless vessels, steel pontoons, debris,
ete driven by wind and tide, and bearing down on the piers—but pursued always by
Luck and Heming and their tug crews. In the darkness and heaving seas, men had
to jump from the tugs and from the bridges on to these abandoned craft, to attach
a line so that they could be towed away before they smashed the fragile pontoons,
There were many extraordinary feats of courage and daring by Luck and Hemirg—and
by Colonel Mais—during these times.

“In daylight and in darkness the nightmare task of removing damaged and sinking
pontoons, by the bridge crews went on and on. Sergeants Allen, Williams, Swayden
and Priest particularly distinguished themselves during these times. The “back-up”
by CQMS Gray, who saw to it that they never at any time lacked the tools and
squipment for the repairs, and ensured that there was always food and hot tea (laced
with rum), was vital. Lance Corporal George Malcolm from my office staff, acting
as funner, carrying messages along the piers and holding on to the steelwork as waves
broke gver him, always got through.

“The pierheads, winched up far beyond the makers’ wildest dreams, were awash,
shuddering. The noise of the wind, of the overload warning klaxons, the screcch of the
spuds grinding on the rocky sea bed, the banging and crashing of the spud legs in the
guides, was beyond description; the pierheads were no place for the faint-hearted.
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Plata 5. (1o} “Slotting™ the “Troe™ bridge cmd imto 1he mtabinked bridge

Plsta 7. (bottom) Inshorn end of pier completod
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And although three pierbeads were lost, Ted Witcomb remained cool and steadfast,
and with his men held on throughout. Never, in my wildest dreams, would 1 have
betieved that these rejects from other companies could produce such determination
and cndurance as they did during these appalling days and nights at Arromanches.
They just would net give in, and in the end they “held the pert”, but only just.”

Today George Tarling's words may sound overly dramatic, but it was a long, long,
grim batile which never seemed to end, to the very limit of cur endurance.

On the bridges, in the darkness, throughout the storm, Wally Walter and Raymond
Mais always seemed to be standing beside us, watching and encouraging. These two
gallant and brave men somehow willed us not to give in; we had a great regard and
affection and respect for them and would have been ashamed to fail them.

AFTER THE STORM

ON 23 June the storm abated, the weather improved, and we were able to assess the
extent of the damage and destruction. The scene after the storm is described in “The
History of the 2Ist Army Group™— *... The Allied beaches were an appalling and
disheartening sight, corpses of the drowned, smashed equipment, stores strewn every-
where; hundreds, almost thousands of craft and small ships, some up to 1800 tons
deadweight, were lying at high water mark in a shambies which had to be seen to be
believed—craft were actually piled on top of each other, two and three deep. But
... throughout the storm the Sappers somehow managed to off-load desperately
needed stores and ammunition and even on the worst day managed to land 800 tons
of ammunition over the piers.”

The storm had been beaten, but the two stores piers, although in full use, needed
urgent repairs. The third pier, the tank landing pler, was, however, a twisted hopeless
wreck. The pontoon bridge had turned right over, cork-screwed, with landing craft
and small ships wedged underneath the smashed pontoons. Bill Rigbye and Donald
Jones were in charge of the repairs and reconstruction. Alan Harris carried out several
dangerous underwater reconnaissances among the twisted and moving steelwork, With
his reports Rigbye was able to salvage much of the bridgework but few of the pentoons
survived the storm, Work started at once, by day and night, so that the discharge over
the piers rose steadily. Three days after the storm, 11,000 tons of ammunition was
discharged over the two stores piers. But partly due to salvage problems, partly to
lack of sparc ponteons and damaged bridge spans, it took fourteen days to re-build
and complete the tank landing pier,

FinaL
MuLBERRY HARBOUR was probably onc of the most interesting and outstanding feats
of Military Engineering of all time. The Companies of men who built it, and held it
together during the storm, have long sgo marched off into history. As a last farewell
and tribute to them, 1 quote Brigadier Walter:— “It was the morale of the men that
built Mulberry, and saved it during the storm of 19 June, and not merely technical
skilf."” -

Colonel Howarth commented:— “The cquipment was first class, but the storm
preduced cenditions fully twice as bad as the worst for which it had been designed.
In the last analysis, however, success or failure depended on the courage and
determination of the Sappers.”

My own “worm’s eye™ view was that Mulberry was constructed, and succeeded,
because of four remarkable and gallant men—Brigadier “Wally” Walter, Colone]
“Daddy” Howarth, Colonel Stuart Gilbert, and Colonel Mais. These men, by sheer
force of character, inspired & hall-trained company of men-~many the very dregs of
the Corps—to build the harbour, and then willed them to hold it together, against afl
the odds, through the great storm of 19-23 June. For, in the end, it all comes back
to leadership.
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- now been drawn indo the discussbon. A
sumber of specific comments on artisan training have already been received amd,
where appropriate, included in pew job spociiications as pan of the follow-uwp 1o the
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cannot be so wntil 18 Nall range of RE responsibilities is known. This is not bo say that
wnits or individualks are unaware of their own reaponsibilitics in & given role but ratker
ki these responsibilitied have not been furmally consodidated Corps-whde,

A study to determine the control enginering responsibilities of the Corps and berw
best they might be met throwmgh 1he iraining given at the REME has recently been
completed. The study incheded & recomnaissance 10 BAOR. where there i o wide
range of the works services that 1ypify RE responsibilities workd-wide.

The aim of this aracle is 10 present the major findings of the siudy end discwss how
they will affect future training in control enginering

Revrorsmiumes
ConTrol. engineering. of onc form or another, s applied across an extremely wide
field of engineering works services. As a result of the study a list of the more impariant
services that are 8 Corps respossibility has been compiled and includes airfield syitema,
I‘urd and water hppi;r rruul.nluﬁ elecirical m and distribation systems and
E services L e possibilithes may have 1o be met in different

SCEnATion

War. In war all installatioss ‘equipments that are the responaibility of Property
Servioes Ageacy (FSA) in peacetime become the rev Bility of the Royal Engineers.
Tasks under this heading may include the use of expedient methods, and norma)
peacetime standards and practioes may not be applicable

Peace. A number of RE afficers and soldiers are employed with owlside agencies
[mainly FSA) with responsibilitics for works services to mormal peacetime stasdands.

“Out af Area”™. Out of Area works are defined a8 those taking place in srem
where there is no existing works organisation—ciller in peace or war and normally
withoul the prior apponiuenity for reconnaissance.

The wide variety of works service resposaibilithes, bn differing scenarios, is farther
complicated by the variety of equipments thal may be employed for & particular 1ype
of service. This is to be expected world-wide but even in BAOR, with a few exceptions,

5%
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§ simdeniiy om an

woce 10 HADR) ins
sevving ab the RSN

cach installason i umiquee [or example ihere is no siandard bodlerhouse or wir-
conditioning sysiem. Thas siimation is already ackmowledged in that most techmical
imstruction i ihe Corps is divected towards principles rather than oquipments. It
follews that formal training in control engineering must also adopt this approach;
with such a variety of services, equipments and scenans there is litile choice, What
therefore are the implications of & policy of teaching principles only?

If & student is only taught the principles of & subpect he camnot be cxpectod 1o have
an immeduale intimate knowhedge of the spocific installations for which he is made
respomsible. Time s required 10 “get to know the patch™. Sapper efforts in war would
concenirate on essential installations incleding airfields, siatic operaticns asd com-
munscalions centres, Bospitals and balk fecl supply. Al presenil, dossders containing
detsibed imformation on essential installations are maintained by specialiig RE units.
The continustion of this dossier policy would be essemtial. Dossiers provide o detailed
up-io=date record of each imsiallation which is so essential in reducing the (amiliar-
tsatbon time roquired fof & particular installation. The proces of compiling dossber
notes also famaliarises anyone working on a parisular installation. This increase i
persomal kmowledge (or expersence) will also redwce (amiliarisation time for similar
insiallanions

In peacetime, anvane isvalved with ouwsade apencies can alford 1o 1ake longer with
the familisrsation process. He would belong 1o am organisstion 1hat kas a pool af
expertise for the area and imvariably will have civilian colleagues, employees and
contractars who are familisr with the installstion for which they are jointly respomsible.

For Ot af Area tasks 31 presesi, action is simply dependeni on the cxperience al
the indnvidual who happens 10 be seml o ibe arca. The aim in Mature must be to give
everyone sufficsent formal training to meet & manimum acooplable kevel of competence.

Owverall it bas to be acoepted that the indnvideal training organisation {ITO) cannot
peepare & persos 1o be immedistely familiar with all of 1he works services for which

Are We In Control of the 90's (1)
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Royal Engineers are responsible, The use of dossiers and *on the jeb™ training is
essentizl to building and maintaining a pool of expertise within the Corps.

TRAINING OBIECTIVES
Having stated that there is a very wide range of contro systems for which the Royal
Engineers are responsible, the same basic principles can be applied to them all. All
systems comprise a combination of basic components; the media used for control
systems {electronic, preumatic etc) form a relatively short list and it is possible to
demonstrate typical control applications for various works services which generally
would not differ greatly from those found in practice.

At professional and technician level the Professionally Qualified Engineer (Electrical
and Mechanical), Garrison Engineer and the Clerk of Works (Electrical) and
{Mechanical} should logically be responsible for control engineering. At artisan level,
the Electrician RE and the Fitter group of employments are the most likely candidates.
Formal training on control engineering, for those services for which the Corps is likely
to be responsible, should aim to achieve the following broad objectives:

At professional level, training should provide a thorough understanding of the
general principles of control engineering together with a knowledge of typical control
applications and the capabilities of Technician Engineer and artisan employments.

At techuician engineer level, training should provide a thorough understanding of
the basic principles of control engineering together with a knowledge of typical control
applications for which their employment within the Corps is responsible and the
capabilities of their artisan tradesmen.

At artisan level, training should provide an understanding of the typical control
applications for works setvices for which their employment within the Corps is
responsibie and should teach the capabilily to install, adjust and carry out repairs to
such systems.

The achievement of these objectives would enable professional and technician
engineer employments to compile detailed dossiers given time to investigate a specific
installation, understand dossiers and saupporting reports, direct artisan employments
and determine the best course of action on unfamiliar control systems. In respect of
the latter it is worth noting that few control systems are indispensible; if necessary,
systems can be switched from “zotomatic™ te “manual® or dispensed with altogether.
This may cause less efficient operation or attract more manpower but the basic service
can generally be maintained.

Artisan tradesmen would be able to undertake work on services and their control
systems as a complete entity and carry out fault location, adjustments ard repairs as
appropriate.

DETAILED REQUIREMENTS

THE study has identified in detail the material required 1o meet the broad objectives
given above. A comparison of the control engineering material currently being taught
against that now considered necessary shows that a great deal is already covered
during course phases dedicated to control engineering. Additionally, controls are being
covered in course phases not specifically dedicated to the subject, for example clerk
of works {mechanical} students cover heating and air conditioning controls while
studying these topics and fitters studying power hydraulics are engaged in a form of
control engincering without being aware that this is so, Overall it has been discovered
that the situation requires fine tuning rather than major surgery.

It is estimated that the additional material that is required for professional and
technician engineer levels could be covered without increasing overall course lengths.
It is difficult to predict accurately the effects on artisan courses as most of these have
still to have detailed syllabi produced as part of the follow-up to the Jolley Study.
However, the indications are that course lengths will ot need to be increased.

The study has identified some equipments/techniques that are standard and pro-
posals to include these in future training are currently being considered.
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ConCLUSIONS
THE range 2nd pumber of types of control systems for which the Royal Engineers are
responsible are extremely large and, with a few exceptions, this prevents the teaching
of specific equipments. Formal training must therefore adopt the policy applied to
teaching most other technical subjects—the application of principles.

It will be essential to continue to maintain the dossier policy for installations in-
order to reduce time for familiarisation and increase individual experience at all levels.
Formal training should therefore provide sufficient foundation material, in the form
of principies, to enable individuzls to build upon it.

Existing formal training on control enginecring is not too far off the mark; some
existing material requires amendment and some new material is required but the net
increascs in training time are relatively small and can probably be absorbed within
existing course lengths.

THE FUTURE
AT time of writing the recommendations of the study with respect to course syliabi
and scheduling of the material within the respective courses have been circulated and
generally agreed. Work is now well in hand to implement these recommendations to
enable the Corps to continue to meet its works services and associated controls
responsibilities into the future.
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The Bailey Story —
a Tribute to Sir Donald Bailey
Part 1

COLONEL J H MOINER B Sci{Exc), C Exa, MICE. Fl Stauct E

Colone! Joimer kas spent mosr of ki
thirty-feven  yewrs service im  fecknical
appointments, including @ rowr oy ICRE
Nepal omd fwo tours af MEXE/MEVE,

professicnally
Long Civil Engiaeer Course trzining, Now
retived, he writer and does jome coniul-
tamcy work.

InTRODUCTION

Tue fortieth anni ¥ atices
marking the end of World War 11 and the
recent sad death of Sir Domald Bailey bring
10 mind e background story 1o the bridge
that bore his mame, and prompt this sbort
article on i carly development and its
wubsequent cvaluthon. The Hailey Bridge
was masl certainly one of the magor inven-
tices of the War, ranking aloagside. for example, the jet engine and RADAR. Without
doubd the bridge did mech io shorten the course of the war, & view expresscd by
Momigomery who wrote, in 1947, “Balley Bridging made an immense contribution
wowards final victory in World War 11, As far as my own operations were concermed,
with the Eighth Army in ltaly and with the 21 Army Groep in N 'W Europe, | could
never have maistained the spoed and tempo of forsard movement withoul large
supplics of Bailey Bridging ™

Military bndp have always beem required by srmies, in order 10 maimtain the
maobility of the armed forces. During boih the advance and 1be retreat exlsting bridpes
are an obvious tanget for an encmy, stnce their destruction can seriously neduce the
maobility of an army and allow valuable time for an enemy 1o deploy his own lorces,
It Tiallorwrs: that it is essential for an xrmy 1o have o1 s disposal equipment 1o enable
it very rapidly to replace demoliabed bridges, and responsibility for the development
of such equipment for the Royal Engineers was given to the Experimental Bridging
Compasy RE, a1 Christchurch, in 1919, In 1925 the military unit was dishanded and
replaced by the Experimental Bridging Esablishment, or EBE, with both military
and cavilian wiafl, 1t was soon afver this, in 1928, that Denald Bailey came upon the
scene, Balley was born in 1901, in Yorkshire, and was eduocated st Leys School,
Cambrridge. and then at the University of Sheficld where he obtained s Bachelor of
Engincering degree in 1921 He took up employment with Rowntrees of York, and
after subsequeni spelly with the LMS Rallway and the City Engimeers Diopartment
at Shefficld, during which he was imvolved with civil bridge design, he came south to
Christchurch, in 1928, 10 join EBE as a civilian devigrer. In thowe days, and indeed
right up until 1be cossiderable World War 1] expansion, ERE worked on a shocstring,
with & very small sealf asd few resources. In this they were not alone; the early and
mid thirties were for 1the whole Army a boan period, the campaign for dis-armament
resulting is all ihings military being out of favour, with very litile developenent work
im and
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Plasta 1. Sir Donabd Bailey in his 8150 yeas. A 1982 portrsit by Garsth Bl

By 1936 Gesmany hed re-occupied the Rhincland, war chouds began 1o gather and
the tide twrned. It was realised that we had & small out-of-date army with pract ically
no modern equipment. For the Sappers in particular, the introduction of sew and
heavier tanks meami the re-design of our bridging equipment 1o carry the greater
Boads. By the cutbeeak of the War we had up-dated our bridging cquipment as ar as
possible and deipite some shoricomings the Sappers were well served, al least in
quality if not in quantity. The equipment then in wse was the Small Box Girder Bridge
and the Mark ¥ Pontoon Bridge for koads wp to 24 tona, and the Large Box Ginder
and the Hamilica Unit Cosstruction Bridges, both lairly slow 1o build, for boads wp
1o M} 1ons. A certain amoust of this equipenent was sent to France bul Hitle was wsed
and all was destroyed or caplured prior 1o Duskirk

It soon became clear thai aill heavier tanks woubd be needed for the eventual
comnter-ofensive against Germany and thus in 1940 the Cherchill Tank was being
developed at a weight anticipsted 1o be between 40 and 45 tons. Although the two
Bon Girder Bridges could be stretched to take the heavier hoads, in both cascs this
imvolved use of the slowly construcied four girder versions of the bridges, and also
meani & considernble reduction in spam capability. Am aliernative solution was
therefore needed and it was proposed that this should be provided by a Mark [11
version of the Inghs Rectangulsr Bridge. This was & redesigned version of the Mark
1 and Mark I1 Inglis Bradges, which were built from tubulsr members bailt up into
Warren girders. All three versions of the bridge were designed by Prolessor C E Inglis
of Cambeidge University, s Sapper major in World War | and later 10 become Sir

The Bailey Story A Tribute To Sir Donald Bailey part 1
(1)
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Phada 1. Light tanks crossing & Mark [11 Ingln bridpe; noie ihe know bracing and iha ws af the
ENITE ArE members a0 mid g

Charles Inglis. Im 1940 u firsi-off production tesi loading of the new bridge was carried
out a1 the EBE and unfortusaiely the top chord of ithe busckled under the test
load. Subseguent modifications to 1be bridge com the design and it was
comsiderod thal mass production of the bridge would have been difficult. Although the
bridge was brought imto service, it soon became relegated to rear sres use,

Tue Bimrw oF THE Bauey Buinoy

THE way was thus open for an alternative detign 10 meet the requinement for 2 new
&0 ton capacity bridge. It was lafe in 1940 that Major 5 A Stewart RE (now Brigudier
5 A Stewart CBE (read) ), Swperimendent of EBE, and Donald Bailey were returming
lrom having boen 10 soe a iral on Inghis Bridge modifications. They
discussed the complication produced by these modifications, and it was a1 this sage
that Bailey produced the legendary envelope from his pockel, using i 1o shetch owl
his ideas for o mew bridge made froem pameh. He had had the basic idea ai the back
al bis mind for some years and il kad boen bricfly discussod a1 EBE, but no detailed
work oa the iea had been usdertaken. Further investigation was authorised immdi-
wtely and work started next morning. the actual design work beimg carvied owt by
Donald Bailey, who was mow Chiell Designer a1 EBE with & very much larger stafl,
and Captain H A T Jarreii-Kerr RE (now Brigadier H A T Jarretl-Keer CBE {reid) ).
who did much of the detailed dessgn work. Owver the years EBE had buill up o
comsiderable experience of the shortcomings thal could arise with equipments and
with this in mind guidelines were drawn up for the new design. These included the
Tedlowieg:

Maximam Bexibility 10 be aimed at, emabling the bridge 10 be used, il possible, as
u ponioon beidge av well as & fined bridge, and with o deck and girder sysiem tha
could be strengihened an will, preferably in-situ, 1o cope with a wide range of spans
and bridge loads.

All parts to be made from readily svailable materials, svoiding the use of

The Bailey Story A Tribute To Sir Donald Bailey part 1
()
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aluminiom alloys, for which aircraft production had priority, and making full use
of welding,

Parts to be capable of manufacture by almost any engineering firm, and with
reasonable tolerances to make manufacture straightforward.

All parts to fit into a standard GS 3-toa lorry, and with no part exceeding a six man
load.

Early calculations showed that a panel of suitable size to fit into a 3-ton lorry and
capable of being carried by six men, could be made up into a 120 foot bridge with a
load capacity of about 45 tons, Formal approval was therefore given for work to start
on the design proper. The concept was for a “through™ type bridge, the girders being
made up of the panels and supporting the roadway between them. Various forms of
construction for the panels were considered, using for example M, N and K bracing;
the final version used two 4 inch by 2 inch rolled steel channels for both top and
bottom chords, welded either side of 3 inch by 1% inch roled steel joist vertical web
members and diamend bracing members, in the now familiar pattern. Two additional
vertical members, forming diagonals to the diamond bracing, were eliminated at an
early stage, once testing proved that the stiffness of the welded joints was adequate.

At this stage EBE staff were working flat out on the project and for some time the
drawing office staff were putting in a ninety hour week. As a reselt preliminary design
work was completed within two months and the first bridge was manufactured and
ready for trial three months later, that is by May 1941. The manufacture of the pilot
model was outside the capacity of the EBE workshops, and Braithwaites were selected
to make the 120 foot double truss double story bridge needed for the testing; minor
items of the equipment were designed one by one and made in EBE workshops.

Because of the indeterminate nature of the structure, it was decided to subject the
pilot model of the bridge to an extensive test programme. Early in the war the
Structural Engineering Committee, set up by the Scientific Advisory Council, had
recommended 2 static load test involving application of a test kead 50% in excess of
the maximum design live lead, including impact, applied at maximum eccentricity;
the test Joad was to be applied eleven times, with no increase in permanent set between
the tenth and eleventh application. Such a test necessitated application of a Joad in
excess of 90 tons, applied over a deck length of 10 to 12 feet, 2 far greater load than
had ever been applied before at EBE. This test load was eventually achieved by
positioning a 1917 Mark V tank at mid-span, and then using an early Nol Tank
Bridge as a ramp to drive two smaller tanks up on to a platform built on top of the
Mark V tank. The heavy tank was then filled with pig iron and some tons of steel
beams were added to the load where ever possible. Jacks and safety packing had
previously been placed at mid-span, and the load was then applied to the bridge by
Jacking down at the centre of the bridge, the load remaining in position during eleven
applications. In addition a number of tests to destruction were carried out, failure
under bending always occurring by local lateral buckling of the top chord of a panel,
whilst shear failure always occurred by buckling of the end upper diagonals in the end
panels of the bridge. As a result of these tests and after some weeks of adjustment of
test Joads and spans, a provisiona! table of safe loads was drawn up for use by the
Sappers. At a later stage wind load tests were carried out at the National Physical
Laboratory, using 1/13 scale models of the bridge.

The bridge passed the test programme with very few modifications, and in two
months was formally accepted for preduction. In anticipation of this, a number of
firms had alrcady been forewarned and orders for materials had been placed. Thus
within five months of production being put in hand, the first bridges were withk the
troops. During the early stages of production vehicle loading trials, launching trials
and troop trials were held, so that construction drills could be finalised for the issue
of a provisiona] user handbook.
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Phiois L A Double/Single bridge under e load in early 1941, Dongld Bailey s in e
foreground, |n kis (smiliar sporm jscket and cloih cap

[WTo PRODUCTION

AT this vage 5 briel description of the bridge as it weni w production would be
useflul. The 1wo main girders were formed from the basic pancls, arranged in either
ome, twa or three trusses cither shde of the bridpe and additionally arranged in cither
oae, two or three storeys. Each panel was approaimately 10 foot by § foot in sire and
weighed abowl 570 pousds, 8 comvenient six man load. Make and female jaws were
fitted at the four corners o thal pasels could be asembled into trusses using sieel
panel pins. Extra storeys could be added using chord bolis 1o bolt on the addisonal
line or lines of panels. A timber chess decking was sapporiod os light steel sringers,
in turs carried by 18 foot loag sicel tramsoms. Either two or four transoms could be
wsedd in each bay of bridge, depending wpon the load 1o be carried: the tramsoms were
fised 1o the bottom chords of the panels 1o produce o through bridge with o roadway
width of 10 foot % inches between the ribands, The combisation of varying numbers
af trusses, dereys and transoes gave great Aexibility of comitruction, rasging from
the %0 foot Sisgle/Single Class 9 bridge wp 1o the 340 oot Triple/Triple Class 9 or
the 130 foot Triphe, Triple Claxs 70 bridges. (Nore In 1bis comext “Single/Single™
mecans 1hat each bewdge girder i single truss and also singhe storey, and so on, whils
“Class 9°, for exampie, implcs a live Joad capacity of apprasimascly 9 tons), The
bridge was normally construdted i right angles 1o the river, on roflers, and was then
cantibevered forward scross the obstacle, as building precesded, wntil the skeleton
lamnching nose lamded on the far bank rollers. As construction proceeded the bridge
wai boomed cul furiber whikst the nose was dismantied, until the bridge was in ids
final posation for jacking down on o base plaic

A high strength structural sieel developed from the BSS 368 weldable quality steel
was wiod for the chord and web members of the pancls and for the transoms. The
BSS 968 specafication was modified o improve weldabality by adjusting 1he carbona
content, which had the effect of raming tbe yield point from 21 10 23 wons per e
inch. Dece imitial problems of welding jig design had been overcome, the welding of

The Bailey Story A Tribute To Sir Donald Bailey part 1
(3)
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Figure 1. Details of the Bailey panel and transom,

the high tensile steel did not present any great difficulties, those troubles that did arise
being mainly due to the difficulty of contrelling the alloy content of the steel, since
there is little margin between weldability and the point where weiding can not be
guaranteed, once the upper limits of carbon and manganese content are approached.
A manganese-molybdenum alloy steel was used for the panel pins, with a yield of
about 65 tons per square inch, whilst all other components such as stringers and
sway-brace, and gussets, jaw blocks and small components of the panels, were formed
from normal BSS 15 mild steel.

One interesting problem arose from the need to distinguish easily, in a foolproof
manner, the high tensile steel sections destined for Bailey from normal rolled sections.
The solution was to paint & green line down the centre of the Bailey sections. However
this was followed by an outbreak of weld cracking, and it was only after very careful
investigation that this was traced to sulphur absorption from the paint used; the
trouble was completely cured by the specification of a sulphur free oil-bound distemper.

The jigging and gauging of compenents during manufacture was of particular
importance, in view of the necessity for all similar parts of the bridge manufactured
ta be absolutely interchangeable; this was no mean feat considering the vast production
runs, the great number of small firms engaged in production, and the extensive use
of black-rolled sections which could vary considerably in dimension and trueness. Jigs
used were of two types; the welding jigs held together all foose components in their
correct position prior te and during welding; and the drilling jigs held complete
compenents prior te drilling to ensure the absolute correct relationship between holes
and other {eatures. The procedure adopted for manufacture of the panels was first to
weld up the chords complete with jaw biocks, and then to weld in the verticals and
diagonals between the two cords using a second jig. A period of 48 hours was
allowed to relapse before the main pin holes were dritled, using a driffing jig, to
easure cessation of shrinkage and adjustment of residual stresses resulting from the
welding.

With se many firms involved in the manufacture, and with no choice, in war-time,
other than to make use of inexperienced labour, it was initially decided to proof load
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all pancls, to ensure that they were up to the required standard. This was done by
setting up panel testing centres, at which all panels were in turn built up into a
continuous girder, which was slowly moved forward, tested panels being uncoupled
at the front as new panels were added at the back. Test loads applied were 55% above
working load in shear and 17% above in bending. Each centre was capable of testing
up to 500 pancls a week, working flat out at 16 hours a day. However, once production
had peaked at over 25,000 panels a month, the task of testing became such that only
a 10% sample could be dealt with, pending design and installation of more compact
testing machines which enabled 100% testing to be resumed. It is interesting to note
that with ever 70% of the UK panel production being tested, and with total production
running into hundreds of thousands of panels, only 140 panels had to be rejected for
welding defects, with a further 131 rejected because the steel was below specification.
Without any doubt the story behind the early development and manpufacture of
Bailey is one of great success, To summarisc the initial programme, design work
started in December 1940, the pilot model was ready for test in May 1941, production
started in July 1941, and the first bridges were with the troops by December 1941,
Braithwaite and Co were the first firm to undertake full scale mass production of the
panels, but eventually some 650 British firms became involved in the manufacture of
Bailey, firms of all types from the conventional engineering firm to the confectioner
ang football pool proprietor brought in to help with the war effert, In the last three
years of the war over 490,000 tons of Bailey Bridges were manufactured, representing
over 200 miles of fixed bridge and 40 miles of floating bridge, for use in all theatres
of war; manufacture included almost 700,000 Bailey panels, almost enough to build
a single bridge girder from Christchurch to Leningrad!
" The Americans manufactured about 20 miles of the bridge for their own use, which
they preferred to call “The Panel Bridge—Bailey Type™. Their design was slightly
modified to take account of differences between British and American standard rolled
sections, resulting in a slightly heavier panel. Initially the incorrect gauging of some
American components meant that not only would some American parts not couple
with British parts, but in some cases American paris weuld not join with cach other.
Early teething troubles were overcome however, and eventually all panels and endposts
were completely interchangeable, incompatibility remaining only in the case of some
minor components.

This article was first printed in Metal Construction Vol 18 No Q in September 1986

Asahi Beer In a Small World
LIEUT COLONEL G E P MULHERN, OBE

BrrorE World War [1, the Dai Nippon Company Limited, of Tokye, Japan, produced
a lager, specially brewed for export, cailed Asahi Beer. For all [ know, it may still do
s0,

The international and Japanese settlements in Shanghai in the thirties provided the
main market for this bottled beer which was slightly cheaper and, to my taste, inferior
to its only competitor, a beer called “UB"—the initials of the local United Breweries.
Both brews could be fairly classed as slightly refined “‘onion water”. Undoubtedly in
a hot climate, however, millions of gallons were consumed.

When I left Shanghai in 1936 after nearly four years with the RE Detachment at
Area Headquarters, I thought I'd seen and heard the last of Asahi Beer or “Ash-Eye”
as it was known by the troops—but not so!
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IT was on 4 November 1942 when Eighth Army broke threugh at Alamein where,
since the 23 October, the battle had raged.

The Deputy Chief Enginger, under whom I was serving as Staff Captain, was
located with Rear Eighth Army HQ, a few miles back from Alamein and, on the 5
November, orders came for us to move forward on the 7 November.

About that time, a phone call from the Enginecr-in-Chief at GHQ Cairo advised
that, in anticipation of extensive damage to our water pipeline west of Alamein, by
the retreating enemy, a stated mileage of 11 inch piping was en-route by rail and 72
CRE {Pipeline} was to be informed accordingly.

So off I hared to the desert camp where I had recently visited the CRE only to find
that the unit had already moved off. As good Sappers they had left the area tidy—all
rubbish buried etc, but, lo and behold, probably considered “unburyable™ in the time,
were several wooden crates (empty of course) labelled "ASAHI BEER” and marked
with 2 conglomerate of Japanese characters.

Heow in Rommel’s name did the beer get there? But, over the 7000 mites from the
Far East, | didn't doubt that it had travelled well and was guzzied with gusto!

Incidentally, CRE {(Pipeline) {Lieut Colonel Abercrombie {Crombie} Armitage}
duly received the message and the piping.

Forrowing the successful conclusion of the North African campaign, the assault
upon Sicily took place on 10 July 1943, At this time | was attached to 72 CRE {now
Lieut Colonel S R Shaw) in TRIPBASE (ie Tripoli}, one of the main ports from
which the invasion was launched and some forty years later, Colonel Gadafi’s capital,
Of the hotels on the palm tree lined esplanade, the Grand, was centrally sited and put
to excellent use as an officers’ transit hotel. There, any officer could obtain a daily
tuppence worth of gin on presentation of a unit chit—or perhaps an exira tot from
the odd officer who might be disinterested. One drank this comforter from odd
receptacies ranging from shrimp paste jars to sawn-off sauce bottles. They did nothing
to impair the taste!

Just a few days after the invasion of Sicily Licut Colonel Shaw and I called at the
Grand for our twopennorth and looking around the lounge we spotted an unlikely
looking pair of very elderly men seated in a corner. One was bald and so tubby and
his trousers so ill-fitting that some three fly buttons had to remain unfastened. The
other was skeletal skinny with a goatee beard. Both wore American GI type shirts
and slacks {or in the fat man's case, tights).

Shaw was so intrigued that he approached and asked if we might join them. A
strong southern American acent gave us the “QK",

It transpired that cach man was a Captain of a “Liberty” merchant ship (Mr Kaiser
produced one a day for Mr Roosevelt) which formed part of the supply convoy in
support of Monty’s invasion force. Both Captains had lost their shi ps by dive bombing
at Augusta but were fortunate enough to be rescued, roughly kitted out and sent to
Tripoli en-route for the States and, hopefully, new ships.

I remember one of the sunken ships was the Thomas Pickering and one of the men
was Captain Svensen. The other names escape me. Lieut Colonel Shaw forthwith
invited them to our mess—a lovely villa just a quarter of a mile away.

Captain Svenson sat next to me at our bully beef dinner and engaged us with tales
of how he’d met this other Captain twenty years ago in New Orleans and had not
seen him until they had encountered each other in the water at Augusta. He also said
that late in 1941 he had just unloaded a cargo in Shanghai when the imminent
occupation by the Japanese decreed that he should “beat it” and quickly. Not wishing
to leave empty handed, as it were, he thought he'd try and find a worth while cargo
and of course he found one. You've guessed it—Asahi Beer. And o which port did
he bring this beer—why, “Sooezz" as he pronounced it.

The subsequent distribution obviously included the odd desert unit, as cvidenced by
the empty crates in rear of Alamein. One mystery duly solved!
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CAPTAIN M R H BURROWS B Sc RE

Capiain Burrows wad educated of Down-
side and then went on fo Exeter University
with Army sponsorship to read chemical
emgineering. Me war commisnioned from
Kawdhurst in 1981 and took up an -
mienl a1 froop cosmoader in 13 Field

RE in [serlohn. In 1953 he spend
Jiour moniks in the Falkland fxlands with
the Squadron and then war ported to [
Training Regiment where he speal muck
aff iy rime vhooting ai Bisley! He took up
hix appoiataend with 512 STRE in Jawy-
ary 1985,

“puosanLy the best job in the British
Army”. .. Commander of Dhelelia Gar-
rison Cyprus.

“It's jobs like yours that make us realise
how interesting the Foroes cam be at
times”. .. British Representative in Diego
Garcia, British Indian Ocean Territories
=, .. and you just pat it an yous MOD Anserican Express Account”. . . Manages of
the Equatarial Hotel in Singapore.

“ .. bul &0 you ever have to wear a uniform?”. ., Commasder British Forces
Ascensaon hikand.

“Hex jee. are you British, honey? Could you just let me bear that again? Your accent;
it's kinds cwie”™. ., Air ewardess in Atlamta, Georgia.

Prologur

412 Specialist Team Royal Engincers is @ small usit which works closcly with the
US Defense Mapping Agency in Washington DC. | was O Ma 3 Doppler Secthon
which is responsible for operating three static satellite tracking staticss om Ascenidon
Islassd, Cyprus and Diego Garcia. Tracking ravigation and scientific siellises is our
main busness but needless 16 say, throughout the year o number of other tasks occur;
just to kot = an our Locs,
Porting In—Warkimgon DC

The first two weeks of this posting were spent “cruising around Downkown T
picking up US ID Cards, learning about tracking satellites, mecting “stax of folk”.

d ding data ¢ thon systems, meeting even more folk, comprehending
Amserican foothall and of course masiering the art of operating seven litres of engine
“ynder ihe hood” on the wrong side of the road witkoul a shift stick (ie awlomatic).
After & Fortnight's introdactory course i cultural adjustment hsd been made and
1 was gives my firia assignment. As it happened. the GEOSAT Satellite was aboul
40 be launched asd & new tracking station had 1o be set up om Terceira lland in the
Azores.
Azores

1 am sure 1hat the Azores i & good place 1o be in the Summer but as the Honorary
Consil remarked, “In February we get most of oar rain ...

Tereelra itsell i ane of the Jess developed islands i the Azorean archipelago.
Earthquakes have oocurred, lap water was brackish, high winds (ep 10 120 knots)

mn

Captain M R H Burrows
Professional Jet Setter RE
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Photo 1. 85g1 Al Rarnes RE puying the antonna o ibe Aporm

seemed 10 be normal and clectricity sppeared 1o be an optional extra. The tows af
Praia da Vittoria had & couple of restaurants which served beef om Thursdays, but ihe
#peciality was the chicken claw soup. To add 1o all this, the Portuguese sscudo was
depreciating at 4 rate of one & day against the US dollar which of course made
scrounting all the moge fus. The good things, bowever, included excellent but cheap
boore, 8 goll course and am altractive Pomuguese tutor, Alter five woeks, however, my
lob was done. 5551 Al Barnes (now WOII) kad arrived and GEOSAT was quite
happily Bleeping in fls cormect arbii.
Cyprus

Liston, London and Brize Noros were visited during the next week Captain Rob
Hendersom was met at Jam a1 Brire Norton en rowle 1o Cyprus 10 begim a job
handover programme of the siatic statsons. Cypres these days is unforiunately s little
unsctiled. The Lebamese seemed 1o be Bocking in from Beirut by the shipful, riats
have occurred in Limassal, the PLO shot liraclis and recently an stiempt was made
on the British High Commissioner’s life. Nonetheless, the brandy sours were still good
and there seemed 1o be no limits 1o windserfing, diving, water skiing and topless
Swedish tourmis, 62 (Cyprus) Squadron BE are based in the same garrison and an
& number of occashons welcomed ws into their fald, Bat all good things must come to
an end and after three weels it was time to move on 10 pastures pew—next stop
Asceniion [aland.
Ascewtion [rland

Most Folk that have been “down South™ are aware that Ascension lsland & noiking
more tham o lump of extrusive volcandc rock with & green bil ai the top (called, not
surprisingly, Green Mountain), When one bas 1o live there 1he Iuland bocomes more
imteresting, particularly sround 1he shores where both diving and fishing® are superh
Mujor Hilary Nash from the Junior Leaders Regiment was favalved in a diving
expodition and there was even & remour that gold had been found in one of the

* Footmote For thang pecasorially minded, the 512 STRE recond sow stands ai 16405 & selhr
An tuna /vunay which ook J howns to pay on & 1008 breaking strain rod, drew out S0m of |L
broke the rod and dragged o bost for 7 mies

Professional Jet Setter RE (1)
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Phasio 1. The team om Cyprus: Michelle Rogan UISA, the authee, and Sgi Grorge Peire RAT

Phats L The aurhor a Goocrreer racking stion, Asceasion |akind. Green Mownain, shrouded
in minL, in the beckgrosd

Professional Jet Setter RE (2 & 3)
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Phota 4. The lagoon surrounded by the thin lisd form of Diepo Garcla provides o nasurs!
harbour for the LS Mavy"s Indian Ocvan Ragile Group

oountbess wrecks. All | have to show for many hours usder water is a marvellous
callection ol copper rivets.

Mot having soen the boss now for at beast three months, | felt the urpe 1o return 1o
Washingon DC—via Antigus and Florida.

Sigoneila, Sicly

A new set of orders were isswed and afier five days in DC | was om an aircrali
bownd for US Maval Akr Facility Sigonella in Sicily. Here the LIS Navy presumes
that all in-bound captains are mavy capiains. | normally did not go out of my way to
pud them right and copsequemtly had 1o wulfer tber VIP treaiment. but that beats
standing im gueues any day! Diego Garcia was mext port of call.

Dhego (rarcia

With a length of 30 miles Diego Garcia is one of the larger atolls in the Indisn
Ocean. The iland hsell forma a agoon which is wsed as & harbour for the US MNavy's
Indian Ovean Battle Groap. 11 is also ideal for siling. windsarfing and fishing. Waler
skiing is not permitied owing to the shark harard. There & po indigenous populstion
bwi suffice 1o sy there are nearly 3000 Americam, 2500 Filipinocs and Mauritans
and 35 Hritish Naval Pariy 1002. The British cwn and admindster the aland, the
Americans finance the developmenis and the Filipinoes soem to rum the place. Food
and waber are a litile limited mnbess of cowrse you become addicied to sharks and
cocomuts. Diego Garcia grafiti reports, “Teke a bite for mankind, eat » shark”,

Twoand a hall wocks oa this tropical iland seemed 1o go quickly. Diflculiics had
dnduptdmﬁm--dlhqu:buunymmlbuthqpﬂdmurhﬁw

The next six montbs or 80 were mland hopping between Ascension, Cyprus
and Diego Garcia with otber odd tasks in places like Mairobi and Bath Spa. It soon
became possible to anticipate where problems might occur amd arrange 0 be in the
right place at tbe right time. Om average. wo wosks were spenl in cach location and
a greal deal of time was passed sitting., standing, slecping and reading on aircrall of
all different shapes and sires.

Christmas and Mew Yiear were spent in the Sowthern hemisphere on Disgo Garcia.
A pumber of poodics suck s mince pes and Christmas pudding had recemily been
puchudinHqu-;mN-mhrqlmlm-wmbm-mlﬂ-h
Christmas party on ibe beach. Windsurfing on Chri
the festivities, 30 8 nmmber of us took (o the water and terrorised o few wnsmspecting
turthen. Just o make us feel totally at hame the weather became somewhat inclement,
A cychone had developed a few hendrod miles away and we experienced eleven days

Professional Jet Setter RE (4)
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of torrential rain (which ruined the suntan). In the New Year, however, there were
strong rumours about a posting and even that a successor had been neminated. So it
was back 1o Washington DC on onc of the infamous Arrow Alr DCB8s.

Posting Oui—WashingtonfCyprus

Captain Eric Putter arrived in Washington to take on this task of professional
jet-setting. Accounts, reports, outstanding work programmes and girlfriends were all
handed over {and signed for). UK in February is generally unpieasant, so the “stores
handover” had to take place in Cyprus and it scemed like 2 good place 1o take some
leave.

Skiing in Cyprus is generaily adequate for amateurs at this time of year and it is
possible to attend SNOW QUEEN style courses. Israel, Egypt and Jordan are close
enough for weekend visits {(PLO permitting). The Troodos mountains were alive with
mistle thrushes which had recently migrated from the Carpathian Hills and the new
born Jambs were being castrated. Consequently every other meal seemed to contain
“little birds™ and sweetbreads.

... And Finally

Altogether 1 had a fun year seeing strange parts of the world and meeting even
stranger people. The total distance traveiled was 120,000 miles, equivalent to five
times around the world, and the number of countries visited came to fourteen. “Eat
your heart out Dr Kissenger!"—if you will forgive the transatlantic expression.
Lisising with Americans, Portuguese, Kenyans and the RAF proved to have been a
valuable experience and has certainly restored my faith in our own system.

JDSC, PQS2 and the other necessary evils of life were starting to rear their ugly
heads. Tt was time to finish my hard earned leave in Jerusalem and go home.

@.b.Golding
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Memoirs

GENERAL SIR FRANK SIMPSON GBE KCB DSO

Born 21 March 1899, died I8 July 1986 aped £7

Frask Enset Wariace Siapsos, the son of Major B W Simpaon, was educatod
w1 Bedford School and the Shop, from which he was commissioned into the Corps in
May 1916. The inspecting officer at his commissioning parsde was Lord Kitchener,
just two weeloy befare the latter’s desth at sea in HAS Nampskire. He served with
& field company in Framce and Belgium in 1918 and was mentioned in despaiches

I 1919 be went to India to join the Royal Bombay Sappers and Miners. He wan
Jusl iR Lime to go on Betive service again in the third Afghan War of 1919, As 2
member of 24 Field Company, 3rd Sapper and Miners, be took part in 4 Indisn
Di-r;mn'l succeisful esasmlt on Spin Baldak. He then spent two years as Adjwtant al
Kirkee

He returmed home 1o Chatham in 1930 from where be went to the S1aff College
CLR remembers: “'Wie found him—apged 31 a veteran of two wars—very friendly asd
remarkably approschable There was o barrier of age or rank. He was sineerely
interested in individuals and their problems and toak Ereat pains to advise us aboul
Inedia™.

76

General Sir Frank Simpson GBE KCB DSO
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After Stalf College Frank Simpson completed a Gartison Engineer’s tour in London
District, a staff tour in the War Office and was then appointed Brigade Major to the
Portsmouth Infantry Brigade and Garrison, commanded by Montgomery. CLR:
“From the moment that that glittering eye fell upon him, his career was transformed.
A creative bond was established between the two men which, despite many stresses,
was to survive sound and steadfast until the end of the Field Marshal’s life”. After
a further tour in the War Office he was appointed Assistant Military Secretary to
Lord Gort and during the withdrawal of the BEF at the height of the crisis in the
Dunkirk operation was made responsible for planning the defence of Arras as a GSOIL.
He was awarded the DSO for his contribution to that campaign.

After Dunkirk he again joined Montgomery, this time as BGS V, and later, XII
Corps; but, in Aprilt 1942 he returned to the War Office as Deputy Director Military
Operations. So began his great contribution as a staff officer to the wianing of the
war. He was appointed Director of Military Operations in 1943, as a Major General;
was awarded the CB in 1944, and became Assistant Chief of the Imperial General
Staff in February 1945. When Montgomery became CIGS in.1946 Frank Simpson
was appointed his Vice-Chief in the rank of Lieutenant General. Thus the mutual
trust which had built up during their association in the Portsmouth Brigade, and had
continued during Mongomery’s campaigns in both Africa, Sicily and North West
Europe (demonstrated by the considerable correspondence which Montgomery had
maintained with Stmpson during those years), was now to be continued in establishing
the post-war Army.

In March 1948 he was appointed GOC-in-C Western Command and promoted
General in 1950. His last tour in the Army was as Commandant of the Imperial
Defence College but before he retired in April 1945 he spent three months lecturing,
on behalf of the Foreign Office, in the United States on the British defence effort.

In 1947 he was made a Knight Grand Cross of the Order of Orange-Nassau {with
Swords). In 195] he was awarded the KCB and appointed ADC General to King
George VI and remained an ADC General to our present Queen until 1954, In 1953
he received the GBE. In January 1954 he became a Colonel Commandant of the
Corps and he was Chief Royal Engineer from March 1961 to June 1967, He was
Colonel Commmandant of the Royal Pionecer Corps from May 1950 to November
1960, In 1934 Frank Simpson had married Dulcie Cocke, niece of a former
Commandant of the Royal Bombay Sappers. After his retirement f{rom the Army,
they made their home in Essex where, in 1955 he became a Justice of the Peace for
the Beacontree Division and, in 1956, was appointed a Deputy for the County,

In 1961 Sir Frank Simpson was appointed Governor of the Royal Hospital Chelsea.
The Royal Hospital book 4 Village in Chelsea bears witness to the success of his
eight years there where not only were four major building projects undertaken, the
fruits of his determination and skill at dealing with bureaucracy; but also where he
left an enduring memory as a communicator establishing a personal relationship with
the pensioners and placing them firmly in the public eye. The rebuilt Simpson Wing
remains 2 permanent memorial to kis work and a symbol of a great and charitable
man.

CLR, EICJ, JHN, THFF
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LIEUT GEMERAL SIR CLARENCE BIRD, KCIE, CB, D50, FREA
" Boen 5 February 1885, died 30 July 986 aged 10/

Cramewcr Avcust Biep was commis-
siomed imlo the C from Chelienham
College in 1904, Afer a sbort spell n
Waorks Services, be joined the st Pgnce of
Wales Own {later Bengal) Sappers amd
Mineri al Roorkee tn 1909 amd saw service
there, ot Rawalpindi and in Chitral in com-
mand of o sectiom of 4 Company. His
impressive photographs of Chitral are now
im 1be Corps library, His nickname Chirfya,
Hindwstani for bird, was given him early
in s career by the Pathans of 4 Company
10 distingwish him from his company com-
mander Captain (later Colomel) A 1 G Bird
wha later preceded him as Commandant
at Roorkee. He mobilired with | Company
for the Abor campaign but the aperation
was posiposed and when it went abead in
August 1911 he was ctherwise engaged.
He was on extended furlough in the UK
when Warld War Ome began bl rejoined
4 Company in Egypt om its way 1o France as part of the Indian Expeditionary Farce,
arriving in October 1914, An account of ihe fierce fighting near Givenchy in December
1914 in The fndign Corps in France says “There as usual, whore danger was, 1he
Sapper was foand in the person of Liewtenant Bird RE with a few of his men™ He
remaimed in France uhtil July 1917 apan from a spell of seven months recovering
froen wounds received al the socond batile of Meuve Chapelle in March 1915, He was
three times mentioned in despatches and won the DSO; hin fimal appoimtment in
France was as wtafl officer (brigade major) to the Chiel Engincer, after which he
returned fo Roorkee where he was appointed Corps Adjutant wntil he went 1o the
Sl College st Quetta in 1921, His time a3 Corps Adjutamt was pamicalarly
inBuential on 1k newly joined subalierns. A recurring theme in recollections i his
helpfulness, the welcome he gave by meeting new arrivals persomally whatever the
time of day or night and, a characteristic retained 1hroughost his long life “the
courtoous manners of & bygone age. o trail deeply rooted and not o fecade™.

A safT woer a8 DAAG Tollowed, it Army Headquarters, India: and a tour at the
SME, #s brevet lieut colonel, ustil he returned to Roorkee as Commandant of the
Bengal Sappers in 1930,

Towards the end of 1932 the 1hree Corps of Sappers and Miners in India were
rearganised and had to absorb the recently diskhanded Conps of Pioneers. This produced
very serions problems dwe the metal caste society. The Pioneer Mazhbi Sikhs and
Meo Mohammedams were ot readily acoeptable as fellow Sappers to the relatively
hagh caste Jat Sikhs and Pumjabi Mobammedans of the Bengal and the Bombay
Sappers and Miners. When “Chiriyn™ Bird arrived in Roorkee as Commandant he
had 10 steer the reorganisation through its difficult course. Noa oaly did be manage
to avoad any seriom troubles, bul be beipod 10 persuade Army Headquarters io issue
a new order in May 1933 allecating all Jat Sikhs 10 the Bengal and all Mazhbis to
the Bombay Sappers. The Meos were satisfactorily absorbed and all went well

In Movember 1933, Clarence Bird reterned 1o England first a3 AQMO (colonel)
and, in 1935, Chiel Engineer Alderihot C d

A1 the beginning of Wiorld War Two he returned 1o ladia s Engineer-in-Chiel in
the rask of Major Genersl THLG writes, “Between 1939 and 1942 ke laid the

Lieut General Sir Clarence BIRD
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foundation of the vast expansion of the Indizn Engineers from 10,000 volunteers in
1939 to 242,000 volunteers in 1945, Then as MGO in India for two years at the
height of the war he must have had a vast job trying to obtain equipment for all the
new units, not only from overseas but also by the encouragement of indigenous
industry”. He was awarded the CB in 1940, promoted Lieut General in December
1941 and became MGO India in April 1942, an appointment which he held until his
retirement in July 1944. He received the KCIE in 1943.

Alfter his retirement from the Army, Sir Clarence Bird stayed on in India to work
in the Department of Food in the Government of India, as Regional Commissioner
North West Region, from 1944 to 1945 and as Special Commisstoner until 1947, He
then became Divisional Food Officer under the Ministry of Food in the UK, in the
North Midland Division. In 1948 he went to Africa as Chairman of the Rhodesian
Railways. While in Rhodesia he formed the Bulawayo branch of the REA. He retired
to live near Cape Town in 1953 and during this time was much involved with St
Denstans, Scuth Africa, He returned finally to England in 1961.

Music had been a life-long interest for General Bird, as perfermer, concert goer
and listener. He was an outstanding violinist and, throughout his service, played with
various groupings of instrumentalists as opportunities offered. During his periods at
Chatham he tock a great interest in the Corps Band and, while at Aldershot, was
responsible for the music of two of the tattooes.

In 1819 he married Dorothea Martan Nichels, who was made an MBE and awarded
the Kaisar-i-Hind medal and who died in 1982 at Polesden Lacey near Dorking where
they had settled on return from Africa. They had two sons, one of whom was killed
on active service in [ndia in 1943, The other survives them.

Generzl Bird was born two weeks after Gordon died in Khartoum. He was, by
many years, the Jongest living Sapper, the doyen of the Corps. The vigour he
maintained to the end of his life became legendary, MCAH: “He always shook one’s
hand with a markedly vigorous handshake and his mind was as clear as a bell. When
he bade one farewell he always accompanied one back to the car, up a considerable
flight of steps, in spite of rain, snow or sleet”. And CLR remarks how his interest in
world affairs and his sage comments on them were maintained to the last days of his
lfe in which his menta! capacity was retained almost unaffected. On his hundredth
birthday he was visited at home by a delegation from Regimental Headquarters RE
who reported with admiration on the sharpness of his faculties. It was at this time
that he recounted from his memory and then wrote down the story of the silver
centrepiece, Winged Victory, which appears in Volume X of Corps History.

SMHB, IHLG, EENS, PCB, MBA, EFEA, CLR, MCAH, MCP-P

CAPTAIN J C BAGGETT
Born 17 June 1912 died 13 September 1986, aged 74 years

CarTAlN JoE BaGGETT died on 13 September 1986 afier a short illness. He was
Secretary of the Corps Committee for seme twenty-one years from 1951 to 1578,
HEMLG writes

“He was dedicated to the Corps and one of the most helpful officers I ever knew™,

This sums up the life of a most loyal Corps servant and Is an epitaph he would have
been proud of.
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COLONEL P A ADAMS

v Barn 14 May 1915, died § May 1996, aged 70

Patmice  Anmivn Anases, who died J parT
recently after o abort illness, was born at t
Crosshaven, County Cork, and educated a1
Clifton.

He was commissioned [rom the Shop in
Junuary 1933, joning 33 YO Batch. Alter
the usual training a1 Chatham be went up
1o Cambridge, where he developed & Life-
long interest in carsmanship and rowed for
his college, Emmansel, both years.

Oun completing YO training he was
posbed b0 e Madras Sappers and Miners,
joiming u feeld company on the Morth Wes
Frontier in the operations againet the Fakir
of Ipl. Here bt gained knowladge of the
Pathans which was 1o stand him in good
stead when he commanded an Engimeer
Batialion during the closing stages of the
war; his pesuine reipect and alfection for the “Thambis™ was recipracated by their
whale-hearted loyalty.

He came home in 1946, having served in Wiazirisian, Farikdot, Sialkot and Burma,
but was soos abeoad again, with the Military Mission 1o the lragi Army. This was
Todlowed by elghtecn months s OCRE Migeria and three and hall years with the
Swdan Defence Force. He was almast thiny-eight by the time he returned 1o the UK,
having served some fifteen years overseas with only shori spells of bome leave, This
may be ane resson why he never married.

In March 1933 he took command of 10 Trades Training Regimenat st Kitchener
Barracks, Chatham, and soon impressod his persosality wpon ihe disparate parts of
Akis large wnit, o difficult task as ity meembers spent most of the time treining under
H} SME control. Hlmhﬁutmuhﬂnhupﬂuﬂ high standards and
sl an 1k Am activity which carned him particular noforiety was using
hwnlm—h}d‘lplhmm:qnm. leved it and grass it over as
a bockey pitch; its first use was however as the arena at which the Corps was given
the Freedom of Chatham.

During this time he managed the RE Rowing Club's coxless foar which won the
Wrrddchmp'muilip al Henley and later wend on 1o represend Gread Britwin in the
Eurcpean Championships. reaching the semi-fimals. Pat Adams was Pressdent of the
RE Rowing Chab for five years from 1953, and in 1955 took parl in runming the
Eﬂﬂuﬁiﬂmh‘mbﬂmmm‘nhl&mhmwlk

Champioaships, He was Race Comtroller st the World Rowing Champion-
ships in 1975 and later took & prominent part in extablishing the International Kowing
course 8t Mottingham

On handing over 10 Regiment be romained in the Chatham area as CRE Kem,
responiible for RE Works Servicen. His last ap was Chiefl Engineer, Home
Counties District, 01 Sharncliffe. He retired from the Corps in 1960, just before bis
d5th birthday.

Afier u short tme with the Chamberlain Group be became firt UK Director
Gremeral of Young Enterprise, a youth traming scheme aimed ai developing business
acumen, and baill wp the mational orgenisation; one of the firsi cenires was af
Chatham. Afier ten years be lefi to join St Jobn Ambulance as Chiel Officer, Cadeti
and Brigade Training, and served ss such until retiring in 1580, He was partcularly
popular amongst the cadets: his annual Brigade conferences were considered tnemnen-

Colonel P A Adams
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companicn, looked up 1o by officers and men alike™, He will be greatly missed by all
of us, and to bis widow, Peggy. and his throe children, John, Susse and David, we
exlend our heartfell sympathy.

JSIE, RONC. QLF, JIP, AHWE

CAPTAIN T ] P ROBERTS RE
Born |5 May 1980, died 16 July 1986, aped 26

I may not have surpemsed those whi knew
Tim Roberts well 1o bear that be tragically
loat hin lifie in the Cordilkera Blanca of Pery
whilsl climbing & hard romie and leading
from the fromt. That was the style of some-
body wha ofien took long falls before he
fimally climbed a route and who will above
all be remembered for beimg touwgh and
irmepressible

He poined the Army im 1978 already an
sccomplished climber and in two years of
training at RMA Sandhurst and REME be
made & reputstion as & cheerful, robus
man who put bis all o everyibing he did
Since this incleded hin social life he had
many good clese (miends.

Climbing was & very strong force in his
life and from his first tour al | Training
Regiment be led a patrol on Exerciee
MONTE BIANCO s well as taking & full part in REMEC meets and activites.

He also, with a typical casualness that belsed his true ability, fted in o “few games
af Corps rughy". His next tour was 10 42 Field Squadron in Hameln from where he
spent two scasons in the Rockies x5 an instrucior 51 BATLUS, It was here thal some
of hiv studerts discoverad that be was nod & man to be trifked with, The RV for
transport was 1400 at BaniT and a1 1400 sharp Captain Roberts and party beft for
Jazper 200 miles away minus two tandy soldiers. In bis words “They were not late
again™

He was alio o greal expeditioner. AL the last minuie he stepped into the breach
Wi oM dﬁppud out of an AMA expedition 1o Dharmsara. He reached 1he
summii of that moumtain s the bead pair @5 many will have seea on the frony cover
of Sapper magazine, Then, as be had on previows occasioms when 1here was an
accident. he sepped imlo the breach and played a leading role in rescuing the injured
mman. It was nod wnesual for him 1o ke a big fall on & climb before succesding when
minl of wt would have given up.

| will abways remember o kessan he gave in leadership. He was beading a group of
twenty officer cadets im the Calrngorma when a blizzand, then darkness came im and
the Sinclair bul could mot be lound. Wavering voices started 1o pipe up, “Camp here,
| can't go on. He's god exposure”, el and finally (rom one small group Boping to
foment rebellion “Tim we arc camping bere™. “Fine™, be said, *1 am off to the but™
B said casuslly, They folbowed.

Probably about a thousand soldsers bearnt 10 climb under hin direct or indirect
tuithon. Perhaps il they learmi 10 live with the vigowr he did then ke has lefi more 1han
Fond memaries and good friends behind him,

LR

Captain TJ P Roberts
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COLONEL J R ALFORD MA
Born [0 July 1937 died 13 August [958 aged 57

JoATHAR ROBERT ALFORD Was COmmE-
sioned imo the Corps in 1933, He had been
educated a1 Riughy and Sandburit and aflver
& brief spell of unit experience tobk an in-
service degree a1 Jesus College, Cambridge
He gaimed 3 second class homours in Part
| of 1he Mechanical Services Tripos i twa
years and weni on 1o read Panl 2 in hn
third year, winming ome of the two univer:
wity prizes s o resull. Even in those days
“Jack™, ma he was kmown 1o his lriends,
shewed signs of those talests which were
o place him ahead of his contemparanes;
the appareni ease with which he could
recall fxcis ea professional miltary matiers,
his ability to argee 1beir significance with
articulate cosvicison, bis evident sell sulficiency which set kim apan lrom the average
withowt the stuliness that can sccompany such intellects.

His military career was predsciably successful in the fast siream of command and
siaff. The foundations were laid &5 a young officer on Christmas [sland where bis
ability 1o get his bands dirty was demonstrated. The actual 1ests whach he wilnessed
must kave remained influential with him in his later lfic a5 an amalys of strategic
malters. Later, bis mikitary tabemis 100k him through fomm o MA to the OGS,
command of 25 Engineer Regiment in Germany and us 8 member of 1he directing
wisll a1 Camberley: uniil a severe heart condition leading to 8 major operathon
necessitated his carly retiremnent. He loved the Army and was greatly reapecied by
all who knew him. His success and early promotion were proof of his ahility to reach
the 1op had he stayed

He then began the second career which lod to ham becoming & nalsonally recognased
ligure on television and radio, as Deputy Duector of ibe International Institute for
Strategic Stedies, in 1978, His work there embraced many funciions and topics. As
principal military expen and spokesman of the Instituie he oversaw with vigour the
preduction af The Military Balsnce, their detailed report on the miliary strengiin
of all states with segnificant armed forces. He also edited the Adelphi Papers sorics
of monographs and the book series Srudiey in Intermetions) Secwrity, and directed
the Instituse’s publications programme. The clarity of his expositions, amd the logic
of his advocacy of arms cantrol and political negotiation, cacsied much admaration,
bl he was more than a good communscator, bis verbal skills being backed by an
sccuraie and disciplined marshalling of facts. Two articles in the RE Jouraal in 1974,
on Sappers in the infantry role in Nombern lreland, bear wilness to kis skill &5 an
Buibor

He followed his recrcational mtércits with the same mbeasity &8 hin work. He was
widely read, decply interesied in music and the aris, was an accomplished artme
himaefl and a collecior of watercolours. A keem hockey player in his youth, his
panicular love was sailing. He became an REYC skipper at an early age and in
receni years bought ha own 30f yacht,

Thut he was a marvellous companion on many keveh: physscal, mental and
emotional. Grreat koss as he will be in bis professional and public role; it is as a talented,
stimulating and considerste compandon 1hat ke will be s sadly missed by his friends,
colleagees and family

ASIF, CIR, RFN, WGHE, GWAN, NM W

Colonel J R Alford
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SIR HAROLD HARDING, K, D 5¢, B Se, F Eng, FICE, DIC,
Born & Jamuary 000, died J7 March [958, aged 56

Sin Hamorp Hammimg, one of ihe Inst-
iwiton”s mmosl efinent homorary members,
an cagiseed of distncson and grea
pchseverment with a long associatian wilk
the Army, died in March this year L

Harold Jokn Bover Harding was edu-
cated at Christ's Hospital and the City and
Cruilds College South Kenunglon where he
gained a BSc{Eng) in 1921. His degree
course studies had been interrupted by a
vear of fell-time military service in 1918
Initially he wamed 10 jotn the Corps but
was foibed by a medical Baard who defeated
his ruse of learming ibe oye-leal card by
heart, by turning the card round. Heo was
extremely  short-sighted. However, he
trained as an officer cadet throughout the
antices davs al 1913 fisally being com-
missioned info the Royal Fusilsess just
before beimg demobilised, He then spent a
larther 1wo vears is the TA in ihe London
Rifle Brigads

He poined Jobn Mowlem and Company
in 192) and remained with them until 19%. He was isvalved 18 some iwenly-live
projecis over this period asd the list of these bears witness 10 his expertise particulary
in Belerw-ground work in difficult unstabie soils, pioneering many sew techniques. Thin
cxperience was drawn upon by the Corps when, in World War Two, be acted as
sdviser 1o bomb disposal units on shoring up excavalions

In 1956 Harold Harding staried in private practice 28 a consulting enginoer and
became invalved in masy projecis including being joimt consuliant (o the Chanmel
Tunnel Study Growp from 1958 to 1970 and a member of the Aberfan disxsier
iribmnal. He became a comncil member af the lsilitutics af Cnal Esginsers @ 1949
snd was clected president in 963, He was 8 goverpor af 'Westminster Technical
Callege, Monhampton Eagincering College and of Imperial College, London Lni-
versaty. He was ercated o knight in 1968 and made an hosorary DSc by the City
Umiversity in 1970,

A man of immense esergy and a sparkling sense of | . 3ir Harokd Harding
contineed 10 take a wide interest in engineering aflairs when masy others might have
felt it time o retire. Afler his e as President of the Civils, he was lownder
Chairman ol the British Tusnelling Socicly. He was & member of the Engimeer and
Raflway Siafl Corps for many years and became a honarary moember of the Institution
im |#OH

REJ

Sir Harold Harding



Correspondence

Maj General T H F Foulkes, CB, OBE, MA, FICE
32 Fitzroy Road, Fleet
Aldershot, Hants GUI13 8JW

RE JOURNAL

Sir,—About the time [ was commissioned in 1928, I asked my father, who was then
CE Aldershot command what he thought of the Journal, and he said “It makes me
feel tired™,

Soon after, however, he advised me to cut out selected articles and keep them for
ready reference. This I did and roughly bound them and in fact made very good use
of some of them during the war.

Practical experience is a precious and usually scarce commodity, especially when
the last war is so far behind us and it is often valuable to employ other peoples’
experience to put flesh and blood on the bare bones of our excellent text books.

When that ancient polymath, the late Sir Harold Hartley became an Hon Member
of the Institution he was not slow to give me as President his frank criticisms of
certain details he noticed in the Journal, reminding me thereby that we need, through
the Journal, to retain the respect of our most learned and influential friends in the
technical world, whose standards never slip.

The Journal is our shop window, by which our goods are bound to be judged. It can
be serious, useful and often amusing, but never slack or “pop”.

As for the Memoirs, I agree with John Lacey that they should be seen as a source
of pride in the traditions and achievements of the Corps and of inspiration for the
future.—Yours sincerely, Tom Foulkes.

Lieut Colonel R H Smitherman,
BSc(Eng), MSc, CEng, MICE, MIE{Aust)
65 Chattenden Lane
Chattenden, Rochester
Kent ME3 8LQ

A QUESTION OF STYLE

Sir,—In the preface to the part of the Journal Questionnaire which deals with
technical content you state, “The man-in-the-street does not read long and very
technical articles.™ This statement begs three questions:

(1) Who is “the man-in-the-street™? o
{2} How long is “long™?

{3) What is “very techaical™?

Surely the RE Journal is written for the members of the Institution of Royal
Engincers—a learned society of military engincers. If this is so it implies that the
Journal should contain a mix of articles, of an intellectual standard appropriate to a
learned socicty, on all aspects of military engineering. The man-in-the-strect reads
Sapper magazine not the Journal,

Theleagth of an article can be compared to that of a run which depends on: running
time, the number of obstacles encountered and on the going. So the length of an
article depends on reading time, the difficulty of the subject matter and whether the
reader feels comfortable with the style (and grammar) of the written word. An easy
style disguises length and makes light of difficulty.

286
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I wonder whether “very technical” in the questionnaire actually means “crammed
with mathematics™? Al] engineering is firmly rooted in mathematics. The engineer,
whatever his discipline, uses the language of mathematics to analyse and explain the
real world challenges he faces. The military engineer may have much of this work
done for him and enshrined in pamphlets and manuals, bat it is no bad thing for him
to be reminded from time to time that the graphs and tables that he uses are not
produced by clutching figures from the ether. An equation Is, after all, nothing more
than z sentence with subject the left hand side, with verb “equals™ and with a right
hand side which contains a2 number of indirect objects. An eguation is by definitien
concise which is more than can be said of much writing,

No! It is not mathematics that makes some articles virtually indigestible it is the
learned academic style that some authors adopt. It is the back to front word order
they use, combined with a liberal spattering of jargon words, which is the antithesis
of an easily understandable style. If only these authors would follow the rules of the
Economist Style Sheet which urges writers to:

(1} Use short Anglo-Saxon words rather than long jargen words whenever there
is a choice.

(2} Limit the number of ideas introduced in a single sentence.

(3) Arrange the word order in each sentence so that the most important idea is
covered first.

(4) Avoid disconnected linking words (like “this” or *that™} at the beginning of
a sentence as it is often difficuit te be sure what they refer to,

1 submit that if the style is right the members of the Institution will not notice that
an article is long nor that it is very techaical. Yours sincerely,—R H Smitherman.

Major M C McCabe, RE

g‘@'g SBrI:tl;IE(li ggruciirg:st Office 24
ALY,

Sir,—5 Field Squadron carries as a badge a spoked wheel, The cfficial story of its
origins, as documented by the librarian of the RE Corps Library, traces it back to the
mid 1930s when 5 Field Company apparently took part in a mechanized trial—being
issued with bicycles, the wheel is thus a bicycle wheel.

We are reconsidering the design of cur Squadron badge and we would like to know
whether anyone can vouch for this story. We have a plan to replace the bicycle wheel
with some representation of the arms or crest of J R M Chard VC, feeling that a
bicycle wheel is not quite representative of the past of such a distinguished Field
Company and Field Squadren (the modern 5 Field Squadron has no link with the 5
Field Squadron formed in Werld War 2 and is descended from the old 5 Field
Company). There is an alternative theory that the wheel is a wagon wheel dating
back te the Company’s time in South Africa before the Zulu War of 1879, if that
were so we would happily perpetuate this longer tradition.

Could 1 ask your readers to help us by sending us their recollections of the crigins
of our wheel, I would be most grateful to hear from them, especially if anyone has
any documents linking the wheel to the Company before the mid [930s. This would
be very persuasive evidence against the bicycle theory—we would of course return
them, taking good care not to damage them.

1 very much hepe that former members of § Field Company and 5 Field Squadron
will not take offence at our feelings about “the bicycle wheel”, no discourtesy to them
intended. Yours sincerely,—Michael McCabe.

Tue WHEEL
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Lieut Colone!l P J Russeli-Jones, RE
Military Assistant to MGO, Room 2187
Procurement Executive

Ministry of Defence, Main Building
Whitehall, London SWIA 2HB

CONGRATULATIONS ON SUCCESS

Sir,—We pride ourseives in the Corps on being a “family™. And quite rightly too. But
there is one area wherc I suggest we could improve our family ties, namely by making
more of an effort to congratulate our “brothers” on their successes.

On talking to friends it is clear that we are not as good as we might be at writing,
for example, when captains get selected for PQE training or for Staff College, or
majors get promoted, or more senior officers ¢limb the tree even higher, or, indeed,
when people retire from the Corps.

And, dare [ suggest, our senior officers are no better at writing than most'—Yours
faithfully, P J Russell-Jones

Lient Colonel P S Wadsworth,
MICE, FI Mech E, FI Plant E

Sheraton House

West Hiil

Oxted, Surrey RHS 9]B

QFFICER SHORTAGES

Sir,—With regard to the notice on page 58 of the Supplement relating to officer
shortages, I note the shortage includes Lieutenant Colonel. It follows that senior
Major vacancies also exist.

I wonder if the Corps has considered the possibility of retaining retired officers on
a consultancy hourly paid basis? For example retired officers with commitment and
detailed knowledge and experience of MOD committees, development projects, Corps
selection procedures for trade training, might be prepared to assist in this way. The
harassed serving officer would therefore have a working shadow to assist him. It seems
wrong that hard earned experience shouid be so readily lost and at an apparently
increasingly early age. I believe some benefit would acerue if this suggestion were
followed as retired officers RARQ are still bound by the Official Secrets Acts and any
personal limitations imposed by deed of sensitive knowledge gained on special assign-
ment.—Yours faithfully, P S Wadsworth.

Extract front a letter from Brigadier Sir Mark Henniker:

“In the mid-nineteen twenties, when 14 YO Batch was at the SME Chatham, the
Chief Instructor in Figldworks was Brevet Lt Colonel, C A Bird DSO RE; and about
20 years later the present writer was his successor in the same post at Ripon. When
it came to packing for the move back to Chatham I found amongst oceans of papets
to be serted a file containing the Confidential Reports written by C A Bird on the
YOs of 14 Batch, including my own. Cutiosity prompted me to Jook at it. 1 was
immediately struck by the almost uncanny insight he displayed in judging characters.
I therefore wrote to Geaeral Bird—as he then was—asking him how he did it. He told
me that whenever he was writing a YO's report, he would cast his mind back to his
own YO days and try to see which of his contemporaries most nearly resembled the
man he was currently reporting upon; and he chose his words accordingly. He advised
me to try the same technique. [t proved admirable advice and I take the liberty of
repeating it here.”
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ENIGVINE o

VARLATIONS

Encryption System architecture
Crypto systama & softwars Secure installations
Tempest hardware & peripherals Anti tamper

EMP harderned aguipmaent Smart cards & assemblies
COMSEC ECM

Secura transmission systems intrusion detection B de-bugging
TTW readiness Public key systams
Secure LAN's Risk management

RIFI shielding & screening Physical security

Secure vox/data communications Iiser verifications
Micropracessar design Back up facilities.
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Book Reviews

DISASTROUS TWILIGHT
A PERSONAL RECORD OF THE PARTITION OF INDIA

Ma1OR GENERAL SHAHID Hamin
Private Secretary to Field Marshal Sir Claude Auchinleck 1946—47

{Published by Leo Cooper/Secker and Warburg Ltd—Price £17.50}

IT was a surprising decision to appoint an Indian officer as private secretary to
Auchinleck in March 1946, Whether he was a Hindu, Sikh or Mustim he would
inevitably be accused of partiality towards his own community, thus undermining
Auchinleck’s authority. However Shahid Hamid was at once captivated by his Chief’s
charm and honesty of purpose and became his devoted assistant and friend. The day
to day diary which he kept for eighteen months, together with copies of Auchinleck’s
private correspondence and secret memoranda provides a valuable insight into the
problems confronting the CinC and his efforts to resolve them. The factual accounts
of events are accurate but the author’s comments and opinions are clearly weighted
in favour of Pakistan.

Besides Auchinleck there were a number of other “great men” in Delhi at this time
both British and Indian. They were all out of touch with the man in the street, had
different views and had their own axes to grind. It was a tragedy that the three men
who best understood the situation and were completely impartial had to be
sacked—Wavell, Auchinleck and Conrad Corfield, Political Adviser to the Viceroy,

The trials of ex-members of the Japanese-controlled Indian National Army proved
a difficult nettle to grasp. Few of them had joined the Japanese in the hope of
obtaining freedom for India by the defeat of the British. They were just cowards who
turned traitor as the easy way out. Loyal members of the victorious Indian Army
were horrified at the idea that these men shouid be made into national heroes and
escape punishment for their treachery, Moving their trials from the forward areas to
Dethi was a big mistake, which gave the Congress politicians a powerful handle with
which to stir up feeling against the British and particulalrly against the CinC. However
it must be realised that there was no such thing as genuine public opinion in India.
The overwhelming majority of the population could not read and had no access to the
radio, so they had little idea of what was going on. There was no question of sclf-
determination, It did not matier to the mass of the people whether the rulers in Delhi
were Moguls, British or Congress provided that law and order were maintained and
they had enough to eat. Your reviewer is still getting letters in 1986 from pensioners
who say “Why did the British have to go in 19477 Look at the trouble we are in
today. This would never have happened under British rule.”

One thing that comes out clearly is the irresponsibility and ineptitude of the British
government in London. One cannot help wondering what would have happened if
Churchill had won the general election in March 1946, We were committed to giving
India her freedom but need not have scuttled away leaving rivers of blood.

The reliability of the Punjab Boundary Force is discussed without accurate knowl-
edge of the situation. The Force contained several famous regiments of mixed class
compasition which had served with distinction in Burma under Major General Pete
Rees and he would near nothing against them, In fact nearly all their British officers
had been repatriated and many of the experienced rank and file demobbed, their
places being filled by raw recruits. When your reviewer was Brigade Major of the
Amyitsar Brigade of the Punjak Boundary Force a riot broke out within sight and
sound of his office. Armed Sikhs were attacking a party of unarmed Muslims which
included women and children. He found a platoon of Hindu soldiers on internal
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Sccurity duties standing idly by, but when ordered to break up the riot they said
nothing but turned their backs on the scene,

A horrifying report from the Times correspondent in the Punjab is included as an
annex. Perhaps he was afraid to come to Amritsar where conditions were far worse.
The only correspendent who did turn up there was from the Toronto Evening Star.

Apart from misprints there are many errors in the text. The diary would benefit
from being edited to exclude trivialities and make it more readable. On the whole
“Disastrous Twighlight” is an excellent title for the book, and the serions student of
this period will be grateful to General Shahid for throwing some light on the scene
from the angle of the last CinC in India,

WGAL

THE AUTOMATED BATTLEFIELD
Franx BARNABY
{Published by Sidgwick & Jackson—Price £12.95}

THE relationship between tactics and technology has always been of interest to the
professional soldier. Even Lenin, despite his revolutionary nature, accepted that “wars
are not won by mere enthusiasm but by technical superiority”, Thus, teday, with
military opinion divided on such important issues as the most effective balance between
direct and indirect fire and on the extent to which “operational™ surprise is still
possible in the age of AWACS, Mr Barnaby's book, The Automated Batlefield,
should have made it interesting reading. Unfortunately, it is disappeinting. Whilst it
contains plenty of low-level, factual informaticn, indeed hardly a missile is mentioned
without the reader being told its weight, length, diameter and country of origin, it
lacks the rigorous analysis which is so essential if the book is to be of value to the
professional soldier.

Despite the analytical weakness of The Auromated Battlefield, Mr Barnaby does
not hesitate to make definite pronouncements. By page 19 we are teld that “military
combat aircraft are rapidly becoming so difficult to fly, without having to fire and
control the weapons at the same time, that the only solution will be to eliminate the
pilot altogether”™. By page §6 not only long-range combat aircraft but also “battle
tarnks and warships are, or will scon become, obsolete as manned weapons of war”,
Furthermore, from the scenario painted at the start of Chapter 3, it is clear that Mr
Barnaby sees a battlefield of robot driven, anti-tank vehicles existing by 1955—a mere
nine years away! Who is to say that Mr Barnaby's ideas about the future battlefield
are wrong? He has as much right to his opinions, for that is what his book contains,
as the next man. However, after reading The Aufomated Batilefield, one is left with
the impression that he underestimates the ingenuity of both the soldier and the
military scientist: every measure produces its own counter measure, The decision as
te whether, at any particular time, the advantage lies with the attacker or with the
defender is probably more difficult than Mr Barnaby would have us believe.

In its consideration of NATO's strategy, the book’s lack of rigour s most graphically
illustrated. In particular, it fails to highlight the non-aggressive nature of the NATO
Alliance. Thus, on page 146, without quoting its source, it claims that two of NATO's
currently stated missions are "to defeat the Warsaw Pact and to deny the Soviets the
oil rescurces of the Middle East™. However, even a cursory examination of The North
Atlantic Treaty would show that NATO is a defensive alliance (Article 5 of The
Treaty) and that it operates within well-defined territorial limits {Article 6 of The
Treaty). Thus, the role of NATO, and it is perhaps worth remembering this rele
when reading Mr Barnaby's book, is: first, to safeguard the security of member
nations by deterring aggression: and, secondly, if deterrence should fail, to re-establish
the territorial integrity of the North Atlantic Area.

SCG
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A SAPPER IN THE FORGOTTEN ARMY
Joun HensLow

{Published by Portis Press Limited—Price £12.50}

A SapPER in the Forgotten Army is the account of the last two years of the War in
Burma by a sapper subaltern serving with the Madras Sappers and Miners. His story
takes him from school in England, threugh a University short course, on the long
Jjourney by sea and rail to Bangalore and then to a field company with the 23rd Indian
Division at Tamu. From here he moves to the Tth Indian Division in the Arakan, to
Kohima and thence getting on the long trail in pursuit of the retreating Japanese. The
final chapters describe the surrender in Thailand and the early days after the war in
Malaya.

The author’s style is such that the book cannot be rated as a literary masterpicce,
It is, nevertheless, a very readable book that will take those who took part back over
the years te relive the extraordinary mixture of excitement, muddle and red tape that,
when bleaded with comradeship and courage, made the ingredients of this war for the
junior officer.

Being no respecter for humbug, John Henslow has spared no punches in his
descriptions of the peacetime mentality of sections of the Army in India that supported
field formations in Burma. But then the distances were vast and the battles of the
Arakan and Assam must have scemed a long way from the comfortable cantoenment
life in Bangalore and Poora. Even in 1945 breakfast at Firpos restaurant in Calcutta,
only 300 miles from the battle zone, was still runaing to nine courses!

John Henslow died before his book was published. He was a blithe spirit and has
written a blithe book that, for £12.50, will not only give pleasure to those who took
part, but will give others of all ages an insight into the life of a subaltern during the
Burma campaign.

SEMG

THE VICEROQY'S FALL
PeTER KING

(Sidgwick and Jackson, £12.95)

PouiTicaL skullduggery is newsworthy stuff. The ingredients of The Viceroy’s Fall
recall those of the more recent Westland affair; a bone of contention relatively minor
in itself resulting in & public row between two eminent men; press leaks, accusations
of lying and declarations of innocence; government action driven by political con-
siderations more than the pure merits of the issue; personal ambitions for power Taid
bare. The similarities should not be pursued too hard, the issues and consequences of
The Viceroy's Fall being of more far-reaching significance than Westland so far as
it is possible te judge at present, but this book will certainly appeal to anyone who
found that the Westland affair excited them,

The Viceroy's Fall is the story of “how Kitchener destroyed Curzon™; this, the very
subtitle of the book prepares us for the openly tendentious reporting of the row
between Kitchener as CinC India and the Viceroy, Curzon, over Kitchener’s attempts
to abolish the Military Department of the Government of India and bring the Army's
supply and administration under his own control. Space prevents a proper discussion
of this issue in the book {let alone this review}, and so the rights and wrongs are
inadequately explored. To a professional soldier this is a severc disappointment but
the anthor's acceptance of Curzon’s case for reteation of the system seems acceptable
as an assumption until he lays at Kitchener's feet the blame for the failed Mesopo-
tamian expedition of 1915-16 and the tragic aftermath of the fall of Kut. At this
point the credibility of the anti-Kitchener thesis breaks down.
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The main theme of the book however is the development of the feud between
Curzon znd Kitchener through the exchanges of correspondence not only through
official channels but also through personal arrangements carefully established by
Kitchener with friends who were influentially placed. The way in which such as
potiticians’ wives, relatively junior officers in the War Office and journalists could be
manipuiated by Kitchener to win the propaganda war is totally fascinating and rings
entirely true. The sketches of the background and personalities of both protagonists
are both illuminating and refevant. The author makes no attempt to conceal his
contempt of Kitchener and his admiration for Curzon, but this is not a book for
anyone seeking a balanced biographical assessment of either. It is a thoroughly
researched account of an intriguing episode in history presented in an aggressively
one-sided manner and, accepting this qualification, can be read with pleasure.

GWAN
HUMAN RELIABILITY WITH HUMAN FACTORS

Dr BaLBir S DHILLON

{Published by Pergamon Press, Inc., Maxwell House, Fairview Park, Elmsford,
New York 10523—Price 324.50}

CHERNOBYL has reminded alt of us that the study of human reliability is important.
So is the study of those human factors which make a machine or cquipment easy to
use. Dr Balbir S Dhillon, Professor of Mechanical Engineering at the University of
Ottawa, describes both in his book: Human Reliability with Human Factors.

The thirteen chapters in the book seem to fall into two categories. There are the
carefully researched chapters of mathematical equations and logically developed
argument on human reliability, and there are the chapters on human factors which
are little more than collections of lists with little or no supporting argument. The
former appear to be based on papers presented by the author, while the latter seem
to be the viewfoils he uses in lectures without the logical glue provided by his spoken
word. Dr Dhillon’s dual standards are emphasised because the simplicity and force
of much of what he has to say is destroyed by the back-to-front style of his English.
His North American readers may be at home with this kind of writing, but he will
find few friends here.

Those who are interested in the mathematics of human reliability, in developing
Markov models and in a collection of formulas used in instrument and display design
will find this book helpful. Commanding Officers, workshop commanders and those
responsible for equipment procurement will find some useful material in the chapter
on maintenance and maintainability. Unit Safety Officers could usefully read the
chapter on safety, although many of the lists in it are also presented in more readable

references they will already have.
RHS

BOOK NEWS FROM INSTITUTION OF CIVIL ENGINEERS

All books in this section are published by Thomas Telford Ltd and are obtainable
from Thomas Telford Ltd, Telford International Bookshop. 1-7 Great George Street,
London SWI 3AA.

PROBABILITY AND STATISTICS IN CIVIL ENGINEERING
AN INTRODUCTION
G N Smith: Price £22.50
One of the first books to be published on the subject, this volume presents a
straightforward summary of the most important aspects of statistics and probability
theory that are relevant in civil engineering, particufarly in the field of soil mechanics.
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INFORMATION SYSTEMS IN CONSTRUCTION MANAGEMENT
Principles and Applications
Paul Barron: Price £14.25
AN iatroduction to the use of small computer systems in construction management
covering the general characteristics, and operation of such systems, their specific
applications in the industry and the organisational framework in which they have to
operate.

ENGINEERING SURVEYING MaNUAL

An ASCE Publication: Price £42.00
DIRECTED to the eagineering manager who is responsible for planning and executing
projects that requirc the assistance of specialists in engineering surveying. It examines
topics requiring attention in the proper direction of most engineering surveys; covers
engineering surveys for specific types of projects; and deals with special types of
engineering surveys or with special problems relating to surveying.

QuaLity On SITE
fan Ferguson and Eric Mitchell: Price £11.25
THE achievement of quality on site requires 21l members of design and building teams
to be aware of those areas where failure is most likely. The text discusses the areas
of potential failure in detail and shows how quality can be improved. It pays special
regard to project decumentation and to the problems of site supervision, drawing upen
the latest research and the extensive practical experience of the authors.

DEsIGN OF STRUCTURES TO RESIST NUCLEAR WEAPONS EFFECTS
An ASCE Publication: Price £33.50
ProviDES guidance to engincers engaged in designing facilities intended to resist
nuclear weapons effects. It presents a balanced treatment of various topics, although
emphasis i3 placed on blast resistant design other effects are treated in some detail,

EaRTH PRESSURE AND EARTH-RETAINING STRUCTURES
C R I Clayton and J Milititsky: Price £40.50
Turs manual covers the field of earth-retaining structures and is conveniently divided
into two parts. In Part One, the mechanisms of earth pressure are treated in detail,
and are developed into the theory of earth pressure. Part Two is concerned with
design. This combination of theory and practice will be valuable to practising
geotechnical and foundation engincers, structural engineers and engineering peologists.

MaNUAL OF S0IL LABORATORY TESTING
Volume 3—Effective Stress Tests
K H Head: Price £44.50
DESIGNED to preseat current accepted laboratory practice in geotechnology. Provides
step-by-step details of procedures for carrying out tests en soils including not only
those covered by British Standards but also some based on accepted practice or on
US (ASTM) Standards.

PRECAST CONCRETE PILES
FiP Technical Report: Price £14.00
Tis technical report deals with the design, preduction and instaliation of botk normal
steel reinforced piles and prestressed piles. Environmental effects of noise and vibration
are discussed, along with methods of dealing with obstacles and changes of strata etc.
Controls and checks in the factary are dealt with extensively,
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Awards for the June Journal

THREE merit awards for articles in the June Journal were nade as follows:
“Mount Pleasant Airport Construction” by Major H M Hoey, £60
“The Dykes of Walcheren™ by Major I H Johnsen, £40
“Einstein™ by Major V G Twanek, £20.

72 Engineer Regiment TA Prize

THANKS to the good offices of Lieut Colonel L McLeman, recently Commanding
Officer of 72 Engineer Regiment (V) a prize is now offered for which the conditions
have been agreed as follows:

“Offered by 72 Engineer Regiment for the best article published in the RE Journal
on a subject connected with the Territorial Army of Reserve forces. Open to officers
and soldiers of any rank, regular or TA, serving or retired. Articles by foreign ot
commonwealth engineers would also be eligible. Value £60, awarded annually
provided there is an entry of sufficient merit.”

The first award will be made for articles written in 1986 provided they are judged to
have reached the standard.

Minewarefare on Land

By
LIEUT COLONEL CE E SLOAN RE

{Brassey’s Defence Publiskers—Price £15.00}

Tuls unique book provides a wide-ranging review of land mine warfare, that covers
both mines and counter measures, past, present and future, Tactics, techniques and
equipment are combined for the very first time to illustrate the advances in mine
warfare, and the potential for this vital component of combined arms combat. The
book is well illustrated with maps, drawings and photographs.

A Model Young Officer

OvEerRHEAD during 2 recent discussion on reducing the length of the YO course:
“Why can’t you just show them a model of 2 YO
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MORCOTT HALL SCHOOL for GIRLS

MORCOTT HALL SCHOOL
An independent day and boarding schoal
sitvated v the willage of Morcon near
Uppingham. Girls and boys are accepted from
tha age of five to 13 + . Girls only zre accepled
in the semior dept, The schaol is an approved
centre for GCE O Level and CSE enarns a5 well
as the new GCSE.
Escorted coach, schoa! mini-bus snd radl
parties areg provided to and from
Peterhoraugh, Kettering, Luton East Midlands
and Heathrow Airports and 51, Pangras.
Weekiy buarding is easily arranged, Far 3
Prospecius  containing ol dewails  please
contact the School Secretary, Morcolt Hall
Schoel, Morcott, Nr. Gakham, Retland, Leics,
LE1S 9D or Phone (57287-228,

AT
LEICESTERSHIRE “**]
|

g g St

. | camBs
NORATHAMTS
Forap o ot ts o3 et

1he Schood Secretary, Morcott Hail Schodl,
Marcott, Ne Qakham, Rutiand, Lecs LE1S 90N

Telephone: 0572871228

; afname that means
Naafi s

a great deal!

Naaliis...
& new colour TV .. Maafiis . carsakes...
an advanced VCR. .. finance lor a new car
the Tatest hi-f... a fabour Of Caravan...molor insurance ..
saving appliance. .. life assurance . house purchase. ..
a qift for a special occasion,.. savings plans.. household and
new sports clothing or persanal insurance ., holiday
aquality piece of spords and ravel insurance,
equipment... -
with a budget acoount §
scheime 1o increase your
purchasing power.
In addition io the day o day
advantages of shapping at Naaf,

there’s a greal deal the Naall customer can
counl on, 50 don't hestate to ask your Naafi shop

manager for detalls of the many senices available.
He will be pleased to give you wiitten details
ol all knance faciliies.
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Ropal
Caledonimmn
Sehoolg

Bushey, Herts WD2 3TS
Tel: (0923) 26642

Have your children
hed too memyy
chemges of scheol?

If this is your problem the Royal Caledonian Schools can
help. For well over 160 years the Schools have been
looking after the children of Servicemen with Scottish
connections.

We can care and supervise the education and upbringing
of your boys and girls between the ages of 5 and 18 in
spacious and happy surroundings with special
accommodation for Sixth Form and College Students.

Fees allied to MOD Education Allowance.

Prospectus from The Master, Captain R. E. Wilson CBE
DFC RN, The Royal Caledonian Schools, Bushey, Herts
WD2 3TS. Telephone Watford 26642. '




Balfour Beatty

Complete construction capability
at Home and Overseas

Hardened aircraft shelters. M25/M1 Interchange.

ey e

BalfourBeatty =

Balfour Beatty Construction Limited

Randolph House 46/48 Wellesley Rd. Croydon, Surrey CR93QD
A BICC GOMPANY Telephone: 01686 87C0 Telex: 946191 BB CROS Fax: 01686 3854
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