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List of Symbols.

- 8y Isthein-structure component of the amplification factor.

- Caisthe seismic response coefficient for proximity.

- Cpisthehorizontal force factor.

- Crisanumerical coefficient for the period.

- Cy isthe seismic response coefficient.

- Fpistotal (design or service) lateral seismic force,

- Ft isthe concentrated force at the top of the structure.

- hn isdefined asthe height of the building above the base to the nth level.

- | isthe seismic importance factor.

- Na isthe near source factor for Ca.

- Ny isthe near sourcefactor for C..

- Ristheresponse modification factor; it reflectsthe inherent over-strength and
global ductility capacity of different lateral-force resisting systems.

- Rp isthe component response modification factor; the horizontal force factor.

- S isthe sail profile classification, such as, Sa, Sg, Sc, Sp, S and Sq).

- T isthefundamental period.

-V isthebase shear force.

- W istheweight of the entire structure (dead + live loads).

- Z isthe seismic zone influence factor.

- olistheseismic force amplification factor.

- sistheinter-story drift.



Question #01.

The California Building Code (CBC) bases its seismic zone factor on the effective peak
ground acceleration (EPA) that hasa 10% chance of being exceeded in 50 years.

What isthis EPA intended to represent?

A. The maximum probable earthquake.
B. Theminimum considered (capable) earthquake.
C. Themaximum predictable earthquake.

D. Theminimum theoretical earthquake.



Answer to #01.

A.

The CBC’s provisions are set as minimum reguirements.

Section 1627 definesthe design basis ground motion (maximum probable) as that
ground motion with a 10% chance of being exceeded in 50+ years, as determined by
a site specific hazard analysis or from a seismic hazard map.



Question #02.

In designing and detailing structures, the pur pose of complying with the CBC seismic
requirementsisto prevent which of the following in the event of an earthquake?

A. Structural damage.

B. Architectural damage.

C. Lossof life.

D. Disruption of business.



Answer to #02.

C.

The purpose of CBC, Section 101.2, isto prevent loss of lifein the event of an
earthquake.

Although the seismic codes affect the perfor mance of structures and tend to prevent
structural damage during an earthquake, thisis not the main intent of the codes.

According to CBC’s Section 1626.1, the primary purpose of earthquake provisionsis
to avoid major structural failuresin order to safeguard lives, not to limit damage or
maintain function.



Question #03.

In what amount does the actual seismic force that can be developed in a structure
exceed the design seismic force calculated using CBC principles?

A. Between 1.0 and 1.3.
B. Between 1.3 and 1.6.
C. Between 1.6 and 2.0.

D. Between 2.0 and 2.8.



Answer to #03.

D.

In alinear elastic structure, theforcein the structure reaches R times the calculated
design seismic force where R isthe global ductility factor of the structure and hasa
value between 2.2 and 8.5, depending on the structural system.

However, because of the inelastic behavior of the actual structure, the natural period
and the damping ratio increase and seismic energy isdissipated. Thisreducesthe
actual seismic force that can be developed to o timesthe design seismic force, where

o Isthe force amplification factor that varies between 2.0 and 2.8 depending on the
structure.



Question #04.

The CBC seismic provisions are intended as minimum requirements. The level of
protection and safety can be magnified by increasing which of the following?

A. Theinherent over-strength and global ductility.

B. Thedesign lateral force.

C. Theredundancy.

D. All theabove.



Answer to #04.

D.

Thelevel of protection and safety appliesto the seismic resistance of the structures,
which can be increased by increasing the following:

- R (theinherent over-strength and global ductility capacity of a lateral-force
resisting system);

- the design lateral force;
- the quality of the construction materials,

- the quality of the construction methods.



Question #05.

An engineering firm isdesigning a family dwellingin seismic zone 4. Thisarea s
subjected to very strong winds. What loads should the firm consider in designing
and detailing the structure?

A. It should design for only wind load and comply with CBC seismic detailing
requirements.

B. It should design only for seismic load and comply with CBC seismic detailing
requirements.

C. It should design for the combination of both loads.

D. It should design for the larger of the two loads and comply with CBC seismic
detailing requirements.



Answer to #05.

D.

CBC Section 1626.3 requiresthat the firm should design for thelarger load and
comply with the detailing provisions of the seismic codes.



Question #06.

Which of the following statementsisnot correct?

A. Wind loads may govern over seismic loads.
B. Seismicloads may govern over wind loads.
C. Seismicloadsareinertial in nature.

D. Wind loads areinertial in nature.



Answer to #06.

C.

CBC Section 1626.3 statesthat the larger load, wind or seismic governsthe design.

Wind loads are applied over the exterior surface of the structure, whilethe seismic
loads areinertial in nature.



Question #07.

A siteissubjected to liquefation and earth-dides and islocated on an active major
fault line. The CBC prevents construction on thissite dueto the following:

A. Liquefation.

B. Earth-dides.

C. Thefault lines.

D. The CBC doesnot prevent construction on thissite.



Answer to #07.

D.

Thissiteissubject to liquefation, earth-slides and major ground acceleration. The
CBC does not prevent construction on thissite. However, asa minimum requirement
the code provisions must be followed.

Toincrease thelevel of protection R, the design lateral force, redundancy and the
quality of the construction materials and methods should be increased. Other state
and local codes may be applicable.



Question #08.

For reinforced concrete, when considering earthquake forceswith the alternative
basic load combinations, what percentage increase for all allowable stresses and
soil bearing values doesthe CBC specify for the working stress design method?

A. 25%.

B. 33%.

C. 50%.

D. 66%.



Answer to #08.

B.

With the alter native basic load combinations for reinforced concrete design, the
CBC, Section 1612.3.2, allowsfor a increase when considering the earthquake
force, either acting alone or when combined with vertical loads. In the case of vertical
loads acting alone, thisincreaseis not per mitted.



Question #09.

Under what section of the CBC isthe Deformation compatibility defined?

A. Section 1633.
B. Section 1633.2.
C. Section 1633.2.4.

D. Section 1633.2, Item 4.



Answer to #09.

C.

The Deformation compatibility is defined in the CBC Section 1633.2.4.



Question #10.

Which of the following facilities must remain oper ational after an earthquake?

A. Poalicetraining centers.
B. Dairies.
C. Bakeries.

D. Hospitalswith surgery rooms.



Answer to #10.

D.

Per CBC Table 16-K, only those facilitiesthat are categorized as occupancy category
| (Essential Facilities) need to remain oper ational after an earthquake. Hospitals
with surgery and emer gency rooms ar e essential facilitiesand should remain open.



Question #11.

A small hospital equipped with a surgery room islocated in a small townin
California (seismic zone 4).

Based on CBC requirements, how isthisfacility best identified?

A. Hazardous.
B. Essential.
C. Standard.

D. Special.



Answer to #11.

B.

CBC Table 16-K showsthat the occupancy category | includes hospitals having
surgery and emer gency treatment areas are considered essential facilities.



Question #12.

According to CBC, what values snould be used for the coefficients C; and C, when
the soil typeisunknown in a seismic zone 3?

A. 0.24 and 0.24.

B. 0.33and 0.45.

C. 0.36 and 0.54.

D. 0.36 and 0.84.



Answer to #12.

C.

Soil profiletypes Sa, Sg, Sc, Sp, S and S: are defined in CBC Table 16-J and soil
profiletype S isdefined as soilsrequiring site-specific evaluation.

CBC Section 1629.3.1 identifies soils that can be classified asthe soil profiletype S.



Question #13.

What doesthe R factor account for?

A. Theresistance of the structural system.
B. Theenergy absorption capacity of the structural system.
C. Thestiffnessof the structural system.

D. All the above.



Answer to #13.

B.
Theresponse modification factor R accountsfor the energy absor ption capacity.

In CBC Section 1628, Risanumerical coefficient representative of the inherent over-
strength and global ductility capacity of lateral-forceresisting systems.

TheR valuesaretabulated in CBC’s Table 16-N for varioustypes of building
structural systems, and in Table 16-P for non-building structures.

Asthevalue of R increases, the ductility of the structure increases.



Question #14.

T

C

D.

he value of h, for the following structuresis,

. hnislarger for structurel.
. hnislarger for structurell.
. hnisequal for structures!| an Il.

m Multiplied by the number of stories.



Answer to #14.

A.

CBC Section 1628 defines h, asthe height in feet above the base to the nt" level. The

nt" level isthe uppermost level in the main portion of the building. The penthouseis
not considered part of the main portion of the structure.

Therefore, hy islarger for structurel.



Question #15.

For steel eccentric braced frames, what isthe value of C; ?

A. 0.020.
B. 0.030.
C. 0.035.

D. 0.075.



Answer to #15.

B.

CBC Section 1630.2.2, Item 1 givesthe value of 0.030 for the value of C; for
eccentrically braced steel frames.



Question #16.

Thetotal seismic dead load should include,

A. Anything suspended inside the building from the roof.
B. Anything mounted on the upper half of thewalls.
C. Permanent equipment on the upper half of the walls.

D. All of the above.



Answer to #16.

D.

CBC Section 1630.1.1 statesthat the total seismic dead load of the structure includes
thefollowing,

- All the elements of the structure that are permanent, such asroofs, walls, floors
and equipment.

- All elements suspended inside the building from theroof or the ceiling, or mounted
on the upper half of the walls.

- Applicable portions of the other loads, such asfloor live loads, partition loads and
snow loads.



Question #17.

For the base shear calculation of a building, an engineering firm needsto consider
the 40 psf of snow load with respect to the total weight W.

Which of these statementsis correct?

A. Thesnow load can be excluded.
B. Only 30 psf of snow load shall be included.
C. Snow loads can bereduced by 25%.

D. Snow loads may be reduced up to 75% with approval of the building official.



Answer to #17.

D.

Wherethe snow load isgreater than 30 psf, the CBC Section 1630.1.1, Item 3
gpecifiesthat the design snow load should beincluded in the total seismic load.

However, with the approval of the building official, the design snow load may be
reduced up to 75%.



Question #18.

Thewelght W used in the base shear V calculation,

V:EW
RT

excludes which of the following,

A. 110 psf of thefloor liveload in a warehouse.
B. 10 psf of thefloor partition load.
C. 40 psf of the snow load.

D. None of the above.



Answer to #18.

D.

CBC Section 1630.1.1, Items 1, 2 and 3 for the base shear calculation, the weight W,
should include a minimum of 25% of the floor liveload in a warehouse, a minimum
of 10 psf for floor partitions, and the snow load if it isgreater than 30 psf.



Question #19.

When designing a stor age warehouse, what percent of liveload must beincluded in
thevalue of the total weight W?

A. 0%

B. 25%

C. 75%

D. 100%



Answer to #19.

B.

CBC Section 1630.1.1, item 1 statesthat for warehouse occupancies, a minimum of
25% of thefloor liveload must be accounted for in the value of the total weight W.



Question #20.

A buildingisbeing designed in a seismic zone 4. The siteison a hard rock. The elastic
fundamental period of vibration for the building is 1 second. Using the spectral shape
shown below, what will the corresponding value of the spectral acceleration S; be?

A. 0.32

A. 043

B. 0.54

C. 0.64



Answer to #20. Theanswer isD.

CBC Table 16-J showsthat the soil profilefor ahard rock is Sa. CBC Table 16-Q
showsthat for a seismic zone 4 and a soil profile of Sa, the seismic response
coefficient C4 = 0.32 Na. Similarly, the value of the seismic response coefficient Cy is
obtained from the CBC Table 16-R as0.32 Na.

The near-source factor used in the determination of C5in a seismic zone 4 isrelated
to both the proximity of the building to known faults with magnitudes and dip rates
asgiven in CBC Table 16-Sand 16-U. Since thisinformation isunknown in this
problem, from CBC table 16-S, the maximum near-sour ce factor of N, = 1.5 should
be used to find the maximum value of C,. Therefore, C, = (0.32)(1.5) = 0.48.

Similarly, from Table 16-T, Ny = 2.0 therefore C, = 0.32N, = (0.32)(2.0) = 0.64.

G 0.64 = 0.533 seconds

25C, (25)(0.48)

From the given spectral shape, T, =

and since Ts = 0.533 isless than the elastic fundamental period of vibration for the

building, 0.64
S, = S - 0% e
T 1.0sec




