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1.0 INTRODUCTION

Following reports of the Collapse of another Building on Wednesday 26th
October 2011, the Nigerian Building and Road Research Institute sent a
team to undertake preliminary Site visit and come up with some details that
will enable it form an opinion. This is because the cases of building
collapses have been so numerous that it has become overwhelming to

conduct a detailed investigation at every Site.

The Nigerian Building and Road Research Institute, NBRRI, has previously
conducted investigations on Building collapses on the 5-storey Hotel
collapse at Adenubi Close Ikeja and the 2-Storey Zenith Bank building
collapse at Mararaba on the outskirts of Abuja, all in the first half of 2011.
These reports are in the press for publication into technical documents for
consumption of Stakeholders to mitigate the phenomenon of Building
Collapse in Nigeria. Furthermore, NBRRI has a team working on 3 Building
collapses in Enugu while it also took physical visits to a 4-storey a Hospital

Building collapse at Pape, Abuja.

From the works of the Institute and its collaborations and discourse with
cognate Professional and Regulatory agencies on this matter, a number of
decisions are being pursued to assuage the phenomenon. These include
some interventions by the Regulatory organs, especially COREN, ARCON,
TOPREC, NIQS, SON, NEMA, etc, to address matters of quackery and
supervision. Most important, however, are that NBRRI Technical reports be
publicized when printed as well as the organization of a Building Collapse
conference (already on NBRRI's top agenda for 2012), and the

organization of training schemes for Artisans and Craftsmen. Therefore the



stage has been set for a series of interventions on this matter. It is however
fairly important to note that the capacity of every agency to investigate
every collapse is limited by funding; and the nation must simply accelerate

towards preventive measures than post-collapse activities.

The current Building in reference is a 5-storey structure with a Pent-house
located at 11 Aderibigbe Street, Maryland, Lagos, Nigeria. The collapse
took place on Wednesday 26th October 2011 and NBRRI sent a 4-man
team to Site on Friday 28th October 2011, on reading about it in the

Newspapers. The location of the Site is as shown in Figure 1, below.

2.0 PROJECT SITE

The site of the collapsed building is located at No 11, Aderibigbe Str
in Maryland area of Lagos State.
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3.0 SITE VISIT/OBSERVATIONS
The building collapsed on Wednesday the 26" of October, 2011 . The

team visited the collapsed building site on 28" of October, 2011 and found
out that the collapsed building was a modern 5- storey office complex built
with reinforced concrete and block walls. Over ten different companies
were occupying the building before the collapse. Some of them are:

(a). The Chartered Institute of Taxation of Nigeria, CITN

(b). The Wilkies Company

(c). SCIB Nigeria and Company Limited

(d). Okey God Investment Limited

(e). Ambassador Express

(f). Global PMG Ltd

(g). Jira Associates

(h). A Large Furniture Office on the Ground Floor.

The building had been partially demolished when the NBRRI team got to
the site. Visual inspection of the building showed a large mast on top of the
building roof and a big bill board placed on one side of the Site that must
have hung on the building. The building was roofed with long span
aluminum sheets and a section revealed that part of the building had
carried a large volume water tank. Collapsed concrete columns were seen

hanging loosely from the structure.



4.0 FIELD ORAL INTERVIEWS

Information gathered from eye witnesses and other sources revealed that
the building had been in existence; in use, for over ten (10) years. The
building trembled and there was a great bang when some of the occupants
were holding a meeting at the 4" Floor, at about 3.00pm on Wednesday,
26th October 2011. According to the eye witnesses, the Wall panels began
to give way and fall apart leading to the caving-in of the central portion of
the Building at about 6.45pm. NBRRI expert opinion is that the central
portion sheared off the other two vertical portions still standing (even
though fragile) at the time of reporting. Because there was ample warning,
no causalities were recorded as the occupants evacuated the building
before it caved-in. Properties worth over N100 million were lost in the
wreckage. Some occupants stated that they had earlier on noticed cracks
on the building and reported this to their Landlord, who promised to

rehabilitate the building but never did so before the disaster.

5.0 FINDINGS / FAILURE MODE

As at the time the NBRRI team visited the site, half of the building was still
standing because, as noted earlier, it was a Shear collapse. From the

observations, it can be seen that:

()  The building sheared vertically (See plates 1, 2 & 3).



Plate 2 Plate 3

(i)  Also, the upper Beams hung loosely from the structure. (See
Plates 4,5,6,7 & 8



Plate 4

Plate 5



Plate 6

Plate 7



Plate 8

7.0 NBRRI TECHNICAL OPINION

The liability in apportioning blames may be limited in this collapse because
the building has been in use for over 10 years even though the exact life
cannot be ascertained without more investigation. This is a post-mortem
and many of the reasons for the ultimate collapse of the Structure would
have been lost as the building crumbled. That notwithstanding, the fact that
Occupants and witnesses complained of multiple cracking and
observations which warned of an impending danger clearly suggests that
there was a gross Serviceability Limit Violation; and not an Ultimate Limit
State Violation. The type and nature of Collapse itself does unequivocally
suggest that the central portion of the structure sheared-off from the sides.
It is purely technical logic to understand that if the central portion settled
differentially from the sides, there will be redistribution of stresses leading

to the cracking of the structural elements, namely: the Slab, beams and



columns. If there had been any meaningful expansion OR construction joint
between these portions of the structure, the settlement of the centre would
not have constituted any problem if it was uniform over appropriate
sections of similar loading. But in this case, the stresses were transferred to
the sections over the years and the stress redistributions were held back
from failure by whatever steel reinforcements present. However, the cracks
progressively grew over the years until the ultimate resistance of a critical
section gave way leading to the initial spalling and cracking noise that eye-
witnesses gave account of. Furthermore, the preliminary Site investigation
has revealed that the Pad foundations on Site were intact, with no sinking
or tilting, at the time of failure. Therefore, the differential settlement could
have been primarily the result of the individual foundation movements. It is
also possible that there were individual structural member deflections.
Some of the field notes received by the NBRRI Analysis team, are as

follows:

(i)  improper sizing of the column members

(i) improper bonding

(i) lack of adequate stability ties for a structure of such height

(iv) inadequate shear reinforcement

(v) improper calculation of the load carrying capacity of the
structure

(vi) extra added load on the life of the structure ( the big billboard
and the mast on the roof top)

(vi) Committee noted that the collapsed building’s foundation did
not sink into the ground.

The Expert opinions analyzing the above observations accept the

possibility of undersized Columns and accept, clearly from the evidences of
#



Plates 5, 6 and 8, that there was improper mortar bonding or even
deteriorating concrete with age. Added loading can only be ascertained
through calculations when all drawings are gathered for detailed scrutiny.

However, a clear decision is not difficult to make in this situation. There
was ample warning before the collapse of the Structure and the Owner of
the Building must be held fully accountable for not harkening to the
complaints and warnings of a cracked Structure and taking proper and
timely preventive steps. The Occupants have themselves to blame for
taking the great risks to their Lives and Property after noticing the

indications of an imminent failure of the structure.

6.0 CONCLUSIONS
In the Stakeholders forum of NBRRI in May 2011, the following grim

statistics were given:

(i) Building collapses
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The Maryland collapse is an old Building putting pressure on the authorities
of Lagos state to evolve mechanisms for monitoring and evaluating the
structural integrity of existing old buildings in use in the City of Lagos. The
truth is that once a structure has been commissioned and occupied, its
performance can only be appreciated by the occupants and Landlord who
have legal accessibility options into the facility. Since the occurrence of
failure has become so ubiquitous in this City, it must be accepted that there
Is problem at hand and the recommended machinery put in place without
further delay. Let it be noted that this does not exonerate any constituted
authority from liability for new structures under construction which must be
properly designed and constructed through proper field soil investigation,
testing and reporting as well as Structural design, supervision and

commissioning.

Further investigations, which will need time, funding and other logistic
supports (like Security and cordoning off the Site) may be necessary to

provide more details and analyses to the collapse of an already aged



structure. Some of the items and actions that may be necessary are as
follows:
Checking availability of a Soil investigation and test report and
corroborating details on Site
Checking Design and 'As-Built' project drawings including checks on
Structural design and analysis of the structure.
Conducting scientific testing (material testing of the concrete/steel
used on this building).
The invitation of stakeholders of the project to answer questions that

might arise from above.
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