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Building Walls Classification

| BUILDING WALLS |
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—[ Structural ]

Bearing walls

Shear walls

~

» Basement walls
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Retaining walls
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Construction

Materials

Masonry

Reinforced
Masonry

Plain concrete

Reinforced
Concrete

Steel
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Nonstructural

Partitions

External walls [«

Other Materials

* Precast concrete
panels.

* Sandwich panels

* Gypsum panels

* Cementous bords

* Metallic partition
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Bearing and Sheer walls

= Walls are vertical members '
where length/width of cross
section exceeds 4.

= Walls can be part of the
gravity load resisting system
(Bearing walls) and /or as
part of the lateral load
resisting system (Shear
walls).

= Currently, bearing walls are seldom used. Most of the walls in the
local buildings are proposed either for technical purposes
(elevator shaft walls) or to resist lateral loads (shear walls).
However, shear walls may also carry vertical loads.
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Shgif Walls

3)

Of all seismic-resistant structural systems, reinforced concrete

——S— >

shear walls have the best track record. During past earthquakes,
even buildings with walls not especially detailed for seismic
performance, but with sufficient well-distributed reinforcement,
have saved buildings from collapse. To be effective, shear walls

shall:

Well-distributed in the building's
plan to avoid torsional
irregularity as much as possible.
Continues from the top of the
building to the foundations with
no offsets and a minimum of
openings.

Well-detailed to ensure an
adequate level of ductility.

STUDENTS-HUB.com

Plan
(a) No torsional resistance

—
CoR

]
I pos I Lever-arm

Plan
(b) Excellent torsional resistance

Plan
(c) Poor distribution of the
walls creates torsional
irregularity.
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Walls Loadlng and stresses
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dimensions
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Design and Detalllng Requ1rements

e _ e —

For ease of pouring and to prevent segregatlon the minimum
recommended thickness is 15 cm. Nonetheless particular care
is required when pouring walls with a thickness of less than 25
cm.

Minimum bar spacing: 75 mm for bars < 40 mm and 100 mm for
bars 40 mm size and greater.

Maximum spacing for Vertical and horizontal bars. The lesser of
3 times the wall thickness or 400 mm.

Reinforcement is fixed in two layers at right-angles to form a
mat, normally one mat at each wall face, however it is
permitted to provide one layer of reinforcement in thin walls
(<250 mm thick).
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Relnforcement Detalls

Horizontal sectlons These show the vertica
reinforcement, wall dimensions, cover in add

and horizontal
ition to crossties

distribution when required by the design coc
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Relnforcement Details

Vertical sectlons Vertical sectlons show the waII connectlon

with sla

0s and footing
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Relnforcement Details
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= Segments connections. Sections that show the relnforcement
details at connections to ensure wall integrity

See detail 1 o \ e b — 0, See detail 2 — —@ r D 2 \ - - 7] Seedetail 3
T 7 | e
sem i M _1 ' 2, 2
@, - —F
Ls e e e —
ol 3
¢l - 'a2
T DETAIL 3 -
Edge detail in shear walls
iy _
o] | =7 Note that in walls
designed for
| lateral loads, ey
A | boundary s
DETAIL 2 R
elements asshown |« |»
Corner detail T connection detail |may be required. e
N\
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Wall Openings

= Awell-known prmuple of structural analysis is s that stlffness
attracts stress; conversely, a lack of stiffness repels stress.

* |InFig.a, aholeis placed in a plate. The hole will have zero
stiffness, and the stress flowing through the plate will be
repelled away from the hole.

Direction
of stress Tmax
flow
' =4 4
2a
. J
2b
. L
: Conliguration ab r O s
Square with minimum radius | /10 450 ¢
Square with larger radius I an2 297 o
Rectangle with minimum radius 0.5 /10 6.09 o
Rectangle with minimum radius 0.2 /10 8.3
Circle (maximum radius) | a 3.00 4

d.
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Wall Openings
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= Detail of openings. Reinforcement arrangement that aim to
minimize the impact of stress concentration at the edges.
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-~ See detail A »c 20, 0t
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See detail B 260cmfl P C "o
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q b o
20, BN\
 2az60cm | 20,
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- 20,
2L, 260 cm
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v - -
20, BB b e = b=
: Her] 20,
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Working Drawings -
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Basement walls

— S — e e

= Function. Concrete basement walls
have two functions:

1. Tosupport the building vertical - ﬂ!
loads; 2w -.

2. To hold back the pressure of soil
against the side of the basement.

= Basement walls are essentially retaining
walls, they can be designed as propped
cantilevers, given that they are not
backfilled before the floor slabs are
constructed.

= Designers should always leave a
footnote explaining the need for the
floor slabs to be constructed first before
back-filling.

1
|

tied or propped g
cantilever T
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Basement walls

e =

LOADS

Basement walls are subjected to vertical loads from the building in
addition to several out of plan loading such as:

1. Lateral earth pressure (Active, Passive & At rest)

2. Lateral Pore water pressure

3. Lateral pressure from surcharges

4. Lateral pressure due to loads from adjoining structure

5. Vertical loads from superstructure.

Vertical
Loads

At Rest Soill
Lateral Loads

e L ]

SSSSSSSSSSSSSS
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Basement walls

= Design concept. The wall is
designed Like slab. Modeled as L"*e.\« , Foundaton
probed cantilever or simply “N -
supported at bottom and top. \REE Horzonta

Foundation Footing
Earthen

L O a d S Exterior Interior of Basement
{ B B B \ B
—><§ <§ 3 <§ TR
|
) ) - >
o 2 5 )
D o 2 & —
Hs —+—P> E GLJ 8 3 . u.positive
® c a 5 <
E . -
—> a Ha t Hw B
N i~ ©
v 2
A A A A . A
]
os ZITITT v, TTT777T v, Z00T7777 Y i €’ —rbrr

u.negative

Moment Shear
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Reinforcement Detail

1s

— - SR P —- == - =
— ——=— Slabis connected with the wall by
e + ... 1 ahorizontal and vertical U bas
' SR :
Tension lap ;)‘ : Water stopper crossing the C.J.
/P Vertical reinforcement — main
4 reinforcement at the upper part
Cover somm for 1 of the wall.
the buried face ] Cover 25mm for the inner face
N
Damp-proofingisacritical |~/ _ _ _
issue in basement wall —’: —-Wall reinforcement; Where wal | Vertical Horizontal
Tension | 1i there is no specific design fNICKNSSS | Dia.[Piten [Dia[Piten
nsion ia /AN . . 150-175 12 | 300 |10 | 200
€ns P : °|  requirement the bar size and 75200 T92 T250 T70 200
; ; ; 200-250 12 1200 |10 | 200
Wall placed 18 pitch given in the table may 585551500 T70 200
300-400 16 | 250 |12 | 200
centrally on the 20 b be used 400-500 | 16 | 200 |12 | 150 |
. — ] 500-600 | 20 | 250 | 16 | 200
footing —=| 600-700 | 20 | 200 |16 | 200
(7 ] ) U T 0] -
45 : / — L SO G F00-800 20 | 200 |16 | 200
75 - o Q o
300mm 1/ e —— A ———
-7 75
overlap ==/ X 75 —
Min. Tension lap |75 Two L bars; Starter bars of the
Tension lap wa | |

Wall footing
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