
NEWSLETTER

Vol.11 No.2                                   OCTOBER   2007                                     ISSN:1174-3646

Earthquake Hazard Centre Newsletter, Vol. 11 No. 2, October 2007

Supported by Robinson Seismic Ltd

1

 Contents

Editorial p.1

Virtual site Visit no. 10 p.2

Western Sumatra Quakes of March ‘07 p.3

Pisco, Peru Quake of August ‘07 p.5 

Designing for Earthquakes book review p.8

www.robinsonseismic.com

Editorial 

Since the last issue we have witnessed through the media 

and via reports from several reconnaissance teams some 

of  the trauma following the 12 August Pisco, Peru 

earthquake. Here was an earthquake that almost 

selectively, it seems, attacked adobe construction. For 

example Pisco, with its population of  68,000 people, had 

approximately 80% of  its housing destroyed. In the larger 

city of  Ica, population 120,000, 25% of  buildings were 

destroyed. The vast majority of  collapsed buildings were 

built from adobe–sun dried earth bricks set in mud 

mortar. 

It appears that most collapses were due to out-of-plane 

inertia forces on walls causing them to fall out the 

buildings. The walls were generally not tied to return or 

cross-walls nor attached to any construction that might 

resemble a roof  diaphragm. The scale of  devastation was 

huge.

The seemingly severe attack on adobe was heightened by 

the reasonably good performance of  other structural 

materials and systems. Although confined masonry 

buildings sustained some damage, overall they performed 

well. Confined masonry buildings are those where after 

masonry wall panels have been laid, they are confined by 

small and quite lightly reinforced concrete columns and 

beams that are cast-in-place. Images show piles of  adobe 

rubble blocking or lining streets, but in the background 

four to six storey confined masonry buildings appear to be 

undamaged. Some did sustain damage to the tops of  their 

columns and to beam-column joints due to the diagonal 

compression struts that form within the masonry when it is 

subject to horizontal loads. Modern reinforced concrete 

buildings also performed well, some showing no signs of  

damage but others having their seismic configuration 

deficiencies, like short-columns exposed by severe damage 

or partial collapse. 

The good performance of  confined masonry is one of  the 

positive lessons from this earthquake. Confined masonry is 

a common type of  construction in many developing 

countries and so it is most pleasing to see its satisfactory 

performance.  In order for it to be used even more safely, 

countries need to develop codes and technical guidelines to 

assist structural engineers, architects and builders use the 

system economically yet safely. For example, there is little 

information about how many confined masonry bracing 

panels a certain sized building in a particular seismic region 

requires. In one UN report it was stated that for one 

particular region the cross-sectional area of  bracing panels 

in each orthogonal direction should equal three percent of  

the gross floor area. That figure applied to a three-storey 

health centre. 

The other lesson to be learnt from this quake is really a 

reminder of  how dangerous adobe construction can be. If  

its various elements are not tied together somehow then its 

heavy and brittle physical characteristics lead to great 

danger. Nobody should live in such dangerous houses. And 

while so much good research on the seismic resistance of  

adobe construction has been carried out in Peru and 

elsewhere there is still a need for more affordable systems 

of  reinforcement that are construction-friendly. 

Please contact us with any ideas, success and even failures 

in attempts you are aware of  to improve the safety of  

adobe housing.  We would like to share them with others.
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Three massive seismic frames dominate the construction 

site of  this six-storey building in Wellington. Of  

reinforced concrete construction, the building is a good 

example of  where how designers separate gravity force 

resisting structure from that resisting lateral forces. In one 

direction, two seismic frames, one at each end of  the 

building, provide strength and stiffness for wind and 

seismic forces. In the other direction another frame 

parallel to the street together with a relatively short 

reinforced concrete shear wall are designed to resist 

horizontal forces (Figs 1 and 2). 

Fig. 3 clearly illustrates how the huge horizontal force 
resisting structure contrasts with much more slender 
column and beam elements required for gravity forces. 
Many times larger than those of  the gravity structure, the 
member sizes of  the seismic frame are comparatively so 
stiff  and strong they will provide the lateral strength for 
the entire structure. Given that the cross-sections of  the 
vertical seismic resisting elements are relatively short in 
plan, careful design is required to ensure their connections 
with floor diaphragms are strong enough to transfer 
seismic shear forces from diaphragm to frame or shear 
wall. Perhaps collector or tie beams facilitate this shear 
transfer.

Virtual Site Visit No. 10   Seismic moment frames dominate

All the seismic forces on this building are therefore 

resisted by a total of  four structural elements, three one-

bay moment frames and one shear wall. Although it is 

preferable not to mix structural systems acting in one 

direction and to design a more symmetrical structural 

configuration, the rear shear wall has similar strength and 

stiffness to the frame it is parallel with. Torsional 

eccentricity is therefore kept to a minimum. The two 

frames that run parallel to nearby streets are to be exposed 

and will comprise the major architectural elements of  

those facades.  

Fig. 1  Two large moment frames parallel to street frontages 
and a third frame at the rear of  the building.

Fig. 2  An elevation of  a frame with the shear wall to the left.

Fig. 3  The seismic moment frame to the left dwarfs the 
gravity-resistant columns and beams to the left and right.
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Summary of  two reports on the 
“Western Sumatra Earthquakes of  
March 6, 2007” by EERI (Earthquake 
Engineering Research Institute); Report 1 (Danny 
Hilman Natawidjaja, Adrin Tohari, Eko Subowo, 
and Mudrik R. Daryono); Report 2 (Teddy Boen, 
Senior Advisor, World Seismic Safety Initiative).

Introduction

On the morning of  March 6, 2007, two earthquakes 
ruptured two major segments of  the Sumatran fault near 
Singkarak Lake in western Sumatra.  The moment 
magnitudes of  the first and the second earthquakes are 
M  6.4, and M  6.3.  The two quakes destroyed structures W W

on or near the fault, killing more than 70 inhabitants. The 
epicenters were approximately 50 km from Padang, the 
capital city of  west Sumatra. 

Building Damage

No towns and villages were heavily damaged. The health 
care facilities in Solok did not experience an influx of  
injured people. The hastily built tents out-side the hospital 
were not utilized.  Buildings that were damaged or 
collapsed were mostly masonry non-engineered 
structures consisting of  one or two stories: houses, shop 
houses, religious and school buildings. The main causes of  
the damage to buildings are poor quality of  construction 
materials and poor workmanship.  

Landslides and Settlements 
Several landslides and ground settlements could be seen in 
a few places. The most serious landslides occurred at 
Ngarai Sianok and Bukit Tinggi. However, several of  the 
landslides had occurred prior to the March 6 earthquake in 
periods of  heavy rainfall. The soil types at Ngarai Sianok 
mostly consist of  silt and sand, with a slope of  almost 90°. 
One house in Sumani Village, Solok, located at the edge of  
a river was damaged and moved because of  ground 
settlement. 

Engineered Buildings
In the earthquake-stricken areas, there are very few 
"engineered" buildings beyond hospitals and some other 
government buildings. Engineered buildings consist 
mostly of  reinforced concrete combined with masonry 
walls. The engineered buildings were damaged because 
they were not designed to withstand the seismicity of  West 
Sumatra (see Fig. 4). Even though Indonesia has a seismic 
code, it was not enforced in the affected areas. The 
building permit system was also not strictly followed. The 
poor quality of  concrete and detailing contributed to the 
collapse of  the buildings.

Non-Engineered Buildings
Generally, non-engineered buildings in West Sumatra can 
be divided in three main categories:

?Traditional buildings: indigenous buildings and 
those in  the architectural style introduced by the 
Dutch.

?The "new culture" confined masonry buildings
?Timber buildings

Traditional buildings: Indigenous buildings built over 
150 years ago and those constructed during the Dutch 
occupation 150 years ago comprise the traditional 
category. Some of  the early indigenous buildings still exist 
in West Sumatra and those that were maintained withstood 
the March 6, 2007, shaking. The buildings were 
constructed with timber, with appropriate connections. 
When some of  these buildings were damaged or collapsed, 
the main cause was lack of  maintenance. The second type 
of  traditional buildings followed the architecture 
introduced by the Dutch some 150 years ago. The 
buildings consisted of  half-brick thick masonry walls at 
the lower part, and the upper part of  the wall was made 
from timber or bamboo mat plastered on both sides. This 
type of  building is also earthquake-resistant. But like the 
first type, some buildings were damaged because of  
deterioration due to lack of  maintenance.

Fig. 4.  Engineered multipurpose building - Arsyandi Hall, Sumani 
Village.
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The "new culture" half-brick thick confined 
masonry buildings:  Almost 95% of  the buildings in the 
earthquake-stricken areas consist of  half-brick thick 
confined masonry walls. The confinement consists of  
reinforced concrete framing utilizing the so-called 
"practical columns and beams." Practical columns (size 
120x120 mm with four 10 or 12 mm diameter bars as 
longitudinal reinforcement and 8 mm stirrups spaced at 
150-200 mm) are commonly cast after the construction of  
the masonry walls is complete, and sometimes the 
"practical columns" were cast first. Practical beams (size 
150x200 mm with four 10 or 12 mm diameter bars as 
longitudinal reinforcement and 8 mm stirrups spaced at 
150-200 mm) are cast directly on top of  the foundation 
and serve as tie beams. Similar beams (size 120x200 mm 
with four 10 or 12 mm diameter bars as longitudinal 
reinforcement and 8 mm stirrups spaced at 150-200 mm) 
are cast directly on top of  the brick wall and serve as ring 
beams. 

Almost all buildings have timber roof  trusses with 
galvanized iron sheets for roofing. The new culture 
buildings mostly use saddle type roof  trusses, but some 
use the traditional roof  trusses, copying the Minangkabau 
house. 

Typical concrete compression strengths range from 12.5 
MPa to 15.0 MPa, with rebar having a yield capacity of  240 
MPa. The masonry infill wall is made of  50x100x200 mm 
brick using running bond with mortar thickness ranging 
from 8 to 15 mm. The mortar mix usually ranges from      
1 sand: 3 cement, to 1 sand: 4 cement. The walls are 
plastered on both sides with sand and cement mortar of  
approximately 10 mm thickness. Past earthquakes have 
shown that new culture buildings do well in earthquakes, 
provided they were built with good quality materials and 
good workmanship. They have survived most probably 
the strongest earthquake delineated in the Indonesian 
seismic hazard map. 

Problems have arisen when the reinforcement of  the 
practical columns and beams is not in accordance with the 
code requirements or when the reinforcing bars detailing 
is not appropriate for earthquake resistance. The damage 
to two-story buildings was caused by the so-called "soft 
first story." Damage includes out-of-plane bending, 
failure of  walls, in-plane shear failure, and failure at 
corners of  walls and corners of  openings (see Figs. 5 and 
6). Walls tend to shear off  diagonally due to twisting or 
warping in unsymmetrical buildings. 

Factors contributing to such failures are weak connections 
between wall and wall, wall and roof, and wall and 
foundation. Poor quality materials and poor workmanship 
results in poor detailing (Fig. 7), poor mortar quality, poor 
concrete quality, and poor brick laying. It is a common 
practice that roof  trusses are not strongly anchored to the 
ring beams. 

Fig. 5.  Walls collapse due to out-of-plane loading.

Fig. 6.  Diagonal cracks in walls due to in-plane loading.

Fig. 7.  Poor reinforcement detailing and poor workmanship
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Timber buildings: Timber houses consist of  a timber 
frame, timber plank walls, and usually galvanized iron 
sheets as a roof. This type of  building has gradually been 
abandoned and replaced by the "new culture" type 
building as soon as the owner manages to secure the funds. 
Timber buildings in general are earthquake-resistant and 
survived the March 6 earthquakes. The timber buildings 
that were damaged had deteriorated due to lack of  
maintenance.  

Religious Buildings

Several mosques were damaged, due largely to 
inappropriate design and construction. Usually mosques 
are built by the community on a self-reliant base and 
without any engineering intervention. The construction is
based on the inadequate local artisan's knowledge of  
concrete, concreting, and reinforcing, which is based on 
observations of  past practices when constructing 
confined masonry houses. Most of  the damage, 
particularly the collapse of  the domes, is caused by poor 
quality of  concrete and inappropriate reinforcing bar 
detailing. One other factor is the heavy weight caused by 
excessive thickness in the dome — a clear indication of  
the absence of  engineering input. 

Infrastructure

Although some non-engineered masonry buildings were 
damaged by the March 6 earthquakes, almost all 
infrastructure was left intact. There was a slight 
disturbance in electrical power supply in parts of  
Singkarak Lake; however, it was restored in a relatively 
short time. Several cracks were observed, particularly at 
Solokalong the road from Solok to Padang Panjang (Km. 6 
Tanjung Bikung) and along the shore of  Singkarak Lake. 
Telecommunication towers, bridges, and railways were 
generally not affected by the earthquake.

Fire after the Earthquake

Right after the earthquake, some buildings caught fire. 
The gable wall of  a primary school in Sumani Village, 
Solok, fell down on top of  an adjacent house. That 
resulted in the overturning of  a gas stove and caused a fire 
that burned down several houses as well as the school. 
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Summary of  “The Pisco, Peru, 
Earthquake of  August 15, 2007” from 
EERI Special Earthquake Report - October 2007. 
The report is the result of  a collaborative effort from many 
investigators in the field, including an EERI investigation team, led 
by Eduardo A. Fierro, with assistance from  Prof. M. Bondet of  
Pontificia Universidad Católica del Perú (PUCP), A. Rodriguez-
Marek who led the Geo-Engineering Earthquake Reconnaissance 
(GEER) team, and a tsunami reconnaisance team led by H. Fritz 
of  the Georgia Institute of  Technology.  Experts from universities of  
Kansas, California, Purdue, Minnesota, Washington State, 
Arkansas, Pennsylvania, and Crete, Greece all provided their skills 
and assistance.  Also several companies and institutes in the building 
sector made contributions.

The M  8.0 Pisco earthquake struck at 6:40 p.m. local time. W

The epicenter was about 45 km west-northwest of  
Chincha Alta, or about 145 km south-southeast of  Lima. 
At least 519 people were killed and 1,090 were injured. The 
majority of  the damage and casualties occurred in Chincha 
Alta, Ica, and Pisco. Most of  the buildings destroyed were 
adobe housing. Hospitals, schools, and other medium-to-
large public buildings were also damaged. Most of  these 
buildings are built using reinforced concrete frames and 
infill brick masonry rigidly attached to the frames.

Adobe
The earthquake caused enormous damage to earthen 
buildings in the affected area. Adobe construction is 
widespread in Peru; most houses over 50 years old are 
made of  adobe and, although confined masonry is 
becoming the preferred construction technique for 
families who can afford it, adobe is still the only viable 
alternative for many families. On the Peruvian coast, most
adobe houses are one story high. When the house has two 
stories, the second story is usually built with quincha, a 
series of  wooden frames filled with crushed cane, covered
with mud and plastered with mud or gypsum. Since it does 
not rain on most of  the Peruvian coast, roofs are 
horizontal and flat, and consist of  wooden joists 
supported directly on the adobe walls and covered by 
wooden planks or a layer of  crushed cane, sometimes also 
covered by straw mats (esteras) and then plastered with 
mud.

Wall thickness and height depend mostly on the age of  the 
dwelling: older houses have thicker, taller walls (up to 0.80 
m thick, 4 m high; with slenderness ratios of  5-6). 
Contemporary houses have thinner, shorter walls 
(typically 0.25 m thick, 2.5 m high, with slenderness ratios
of  8-10 or higher). Interior walls and partitions are made 
of  adobe or quincha. The walls are not provided with 
additional reinforcement to withstand seismic forces. In 
short, adobe walls are massive, weak and brittle. Since they 
are massive, they attract large inertia forces during seismic 
shaking, which they are unable to resist because the 
masonry is weak, and brittle failure occurs without 
warning. The duration of  shaking in this earthquake — 



Earthquake Hazard Centre Newsletter, Vol. 11 No. 2, October 2007
6

about 100 seconds — also contributed to the many 
collapses.

That more people were not killed in their adobe houses is 
attributable in part to the fact that Peruvians usually run 
out of  their houses when they feel an earthquake. The 
team spoke with a number of  people who watched their 
houses collapse after they got out of  them.

In Pisco, closest to the epicenter, more than 80% of  the 
adobe houses collapsed or sustained heavy damage     
(Fig. 8). Apparently, the adobe blocks and mortar in the 
Pisco and surrounding areas were made with sandy soil, 
which did not have sufficient clay to provide good 
adhesion between mortar and adobe blocks.

The most common type of  failure observed in adobe 
houses was due to the formation of  vertical cracks at the 
corners of  the façade walls as a result of  out-of-plane 
shaking, followed by the collapse of  the walls onto the 
street, and sometimes the collapse of  the roof  (especially 
if  the roof  joists were supported on the façade wall). A 
top collar beam joining all walls probably would have 
been helpful to prevent this type of  damage (Fig. 9).

Fig. 8. Street in Pisco three days after the earthquake. The house at 
the far right, undamaged, was made of  confined masonry.

Fig. 9.Two collapsed adobe houses in Pisco. The roof  joists of  the 
house on the left are supported on the quincha partitions. The roof  
joists of  the house on the right were supported on the façade wall, 
and thus collapsed with the façade. Notice the undamaged confined 
masonry house at far left.

City block effect: In Pisco, and in other towns, the 
seismic separation joints between buildings do not appear 
to be common practice. Buildings within a block 
influenced the performance of  their neighboring 
structures due to direct contact. It appeared that the 

weakest aligned building system in a block would typically 
fail, for example, adobe building fronts failed when 
aligned with brick and/or “confined masonry systems.” 
The failure of  the adobe structures (typically one story) 
may have served as a dissipater of  energy for the rest of  
the block. 

Reinforced adobe: In 1999 the Catholic University of  
Peru (PUCP) reinforced 19 adobe houses in different 
locations of  the country. The reinforcement consisted of  
bands of  welded wire mesh nailed to the walls and 
covered with a cement-sand mortar. Figure 10 shows the 
house that was built in Guadalupe, a small town near Ica. 

Fig. 10. This undamaged adobe house was reinforced with bands of  
wire mesh covered with sand-cement mortar. Vertical bands were 
placed at each wall intersection, and horizontal bands at roof  level. 
Notice the collapsed unreinforced wall at the right.

It did not suffer any damage during the earthquake, 
whereas neighboring unreinforced houses were damaged 
or collapsed. This reinforcing system should be used with 
caution because, although shaking table tests have shown 
that the strength of  the adobe walls is significantly 
increased, the mode of  failure is brittle.

Confined Masonry

Most residential housing in urban areas of  Ica, Pisco, and 
Chincha is constructed using confined brick masonry, 
typically one to two stories in height. This type of  
construction uses masonry with vertical RC tie-columns 
that confine brick walls and RC bond-beams along walls at 
floor levels. The floor system typically consists of  cast-in-
place concrete in which joists in one direction are formed 
by infilling the slab with hollow clay bricks. 

Fig. 11. Confined masonry with soft stories, relevant irregularities, or 
bad detailing, collapsed or showed severe damage.
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Confined masonry with soft stories, relevant irregularities, 
or bad detailing, collapsed or showed severe damage    
(Fig. 11). Modern and well-designed confined masonry 
resisted the earthquake with little or no damage, including 
the confined masonry made with hollow clay tile that was 
thought to perform poorly. 

Engineered Structures 

Engineered buildings in the area typically use RC systems 
with structural walls or frames. Hollow clay partitions are 
used; when they were isolated from surrounding frames, 
they were damaged in the out-of-plane direction. When 
they were not isolated, they were damaged in the in-plane 
direction. Most of  the damage to engineered buildings 
happened to those with RC beam-column frames. 
Furthermore, cases of  RC frame construction were 
observed where the structural system had no damage, but 
partitions either collapsed or had severe damage. This 
behavior of  frame buildings was observed in several 
school buildings and hospitals in Pisco and Ica. Building 
construction with structural walls behaved well during the 
earthquake.

Schools: The typical old-style school building in Peru 
consists of  a reinforced concrete frame with infill panels. 
In some instances, the infill panel is rigidly attached to the 
frame and forms short columns that were severely cracked 
in the earthquake. In other buildings there was an attempt 
to separate the infill panel from the frame with a 1-inch 
separation filled with styrofoam. Unfortunately, a 1-1.5 
inch layer of  stucco was placed monolithically on both 
sides of  the walls and the column, rendering the 
separation ineffective and causing short columns that 
were severely damaged in shear.

New school buildings in Peru are built with a combination 
of  frames and 3-foot shear walls spaced every 15 feet. The 
infill walls in the longitudinal direction have a self-
supporting frame and are separated from the frame by a 1-
inch elastomeric material. No stucco is allowed over the 
joint. These schools behaved very well, and no cracking 
was observed anywhere in the concrete frame or walls.
 
Alexander Von Humboldt in Pisco: This campus, built in 
1997, consists of  four buildings forming a ‘U’ shape in 
plan. The lateral force-resisting system of  the buildings is 
typically made of  concrete moment frames with 
unreinforced masonry walls. A one-inch seismic joint was 
used to separate the structures at all levels. It appears that 
no seismic joint was used to separate the main classroom 
building and the adjacent two-story east wing. Pounding 
damage was observed throughout the height of  the 
buildings with significantly more damage on the top 
floors. Although compressible foam was used in the 
seismic joint, grouting was found to infill the top. The 
main lateral system of  all the buildings suffered 
insignificant damage, but the unreinforced masonry walls 
suffered significant damage during the earthquake       
(Fig. 12). Most of  these walls need to be demolished and 

replaced. Several partial brick infill walls next to the 
corridor completely collapsed.

The University San Luis Gonzaga in Ica: Many buildings 
were damaged here due to the presence of  short columns. 
Some of  the building had the infill panels isolated from 
the frames. These panels were supported by a frame for 
the out-of-plane forces. The connection of  this frame to 
the main frame was inadequate. With the bars anchored 
only 4-5 inches into the main frame, the out-of-plane 
forces made these frame collapse or nearly so. 

Hospitals: The Hospital Regional De Referencia Ica: The 
largest hospital in the region, it comprises approximately 
16 buildings, most of  which were designed and 
constructed in 1964. The main hospital consists of  three 
four-story wings in a T configuration and a five-story 
elevator tower in the center, separated with a 2-inch 
seismic joint at all levels. Exterior moment frames of  each 
wing typically showed no sign of  stress except significant 
pounding between the wings and the elevator tower. The 
infill walls at the corridor experienced extensive damage of
architectural finishes. Mechanical pipes and medical 
equipment and supply racks were not seismically braced, 
resulting in extensive nonstructural damage. As a result of  
extensive damage to architectural and mechanical 
components, the main hospital was abandoned. 

San Jose Hospital in Chincha: The second largest hospital 
in the region consists of  mostly one-story structures. 
After a seismic assessment of  the hospital was completed 
about three years ago, the old hospital buildings are being 
replaced, including many adobe buildings. At the time of  
the earthquake, at least three new reinforced CMU 

Fig. 12. Extensive masonry wall damage.
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buildings were near the completion of  construction, and 
they performed very well. Several adobe buildings used for 
storage, as a morgue, and to house the emergency 
generator experienced partial collapse. The hospital had to 
borrow a new emergency generator for emergency 
treatment. Other existing engineered structures built in 
1989 performed well, except that one corridor structure 
experienced significant damage due to pounding because 
the contractor used the grouting to infill the seismic joint. 
The mechanical pipes, mechanical and medical 
equipment, and supply racks were typically not seismically 
braced, so a majority of  the medical supplies were 
destroyed, and the hospital was without oxygen, electricity 
or water for a couple of  days. The patients stayed outside 
for four days after the quake and then moved into the 
newly constructed buildings. 

Pisco Hospital: The Pisco Hospital has about 18 
structures, two of  which were reinforced concrete wall 
buildings and near the completion of  construction. The 
majority of  the original hospital buildings were one-story 
rectangular buildings constructed about 74 years ago.

The only original construction that did not experience 
some structural damage was the kitchen/mechanical 
equipment building. This is due to its lateral force system 
of  multiple lines of  concrete shear walls in each direction. 
After the earthquake, the hospital salvaged medical beds 
and medical equipment and supplies and moved them into
the newly constructed buildings. Figure 13 shows the 
structural damage to an original building with window 
openings at one end and a door opening at the other end. 
Significant torsional response of  this building caused the 
wall piers adjacent to the windows to suffer more damage, 
resulting in the out of- place collapse of  the windows and 
the walls.
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Fig. 13. Damage to a Pisco Hospital building with window openings 
at one end and a door opening at the other.

Book Review
Designing for Earthquakes: a Manual for Architects – providing 
protection to people and buildings (FEMA 454), published 
December 2006 by the U. S. Federal Emergency 
Management Agency (FEMA).

Approximately 400 pages long, this significant document 
can be downloaded for free from FEMA's website. The 
writing team consists of  eight people, although architect 
Christopher Arnold writes four of  the ten chapters. The 
Introduction explains the purpose of  the publication: 
“The intent is to help architects and engineers become 
better partners, not to further their separation, and to 
encourage a new level of  architect and engineer 
collaboration.” This laudable aim is attempted in the ten 
chapters that follow and whose headings are listed below:
· Nature of  earthquakes and seismic hazards
· Site evaluation and selection
· Earthquake effects on buildings
· Seismic issues in architectural design
· The regulation of  seismic design
· Seismic design: past, present and future
· Existing buildings: evaluation & retrofit
· Nonstructural design philosophy
· Design for extreme hazards.

As suggested by the title list, the Manual covers a wide 
range of  topics relevant to architects practicing in 
seismically-prone regions. However many topics are 
covered quite briefly. For example, explanation of  how 
designers should configure structure to resist torsion 
could be elaborated upon. Architects in the process of  
needing information to help them with a design, such as 
the approximate amount of  seismic resisting structure 
required and the width of  seismic separation gaps, will 
have to rely on other sources.  Another limitation of  the 
document is that its scope is entirely upon U. S. practice. 
Nevertheless, there is much material of  relevance to 
architects worldwide. Several chapters will appeal to 
structural engineers as well. The Manual should be treated 
as a resource document rather than a text. Teachers in 
schools of  architecture will appreciate it as a source of  
lecture and tutorial material. It is extensively referenced 
and contains several “To find out more” sections.

Earthquake Hazard Centre
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