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5.9 FEEBEBEOHTARTA (R)
(Draft)
Guideline for Nonbearing Wall of Concrete Hollow Block (CHB) Construction

in the Philippines

Avrticle 1. Scope

1. This guideline shall be used for nonbearing walls of concrete hollow block (CHB), where the
walls are reinforced with vertical and horizontal rebars.
2. Some parts of this guideline may not be applied for the nonbearing wall, if structural calculation

and/or structural experiments show that the nonbearing wall is structurally sound.

In order to apply this guideline, CHB wall construction should be executed by skilled workers with good

quality materials, appropriate arrangement of rebars and firm grout to all hollows where rebars are placed.

Avrticle 2. Terminology

Nonbearing wall: wall that does not resist external forces

General nonbearing wall: nonbearing wall that is supported by two end supports (A, B & C of Fig.1)
Cantilever nonbearing wall: nonbearing wall that is supported only by one end (D, E & F of Fig.1)
Structural part: structural member or part of it to support the nonbearing wall

Support distance: distance between two ends to support the nonbearing wall (H of Fig.1)
Cantilever length: length from the support to the tip of the cantilever wall (L of Fig.1)

Main rebar: main reinforcing rebar from one end support to the other end

Sub rebar: reinforcing rebar that is orthogonal to main bars

Fig.1 General nonbearing walls (A,B,C) and cantivever nonbearing walls (D,E,F)
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(Bold line indicate the ends to support nonbearing walls)

Article 3. Fundamentals of Structural design and calculation

1. Nonbearing wall shall be designed to be safe against to its self-weight and out-of-plane forces, i.e.
seismic forces and wind pressure. It also shall be designed not to fall off from the structural parts.

2. In case some parts of this guideline are alleviated, the structural safety shall be confirmed
according to the assumption as follows:

1) General nonbearing wall is supported at two ends.

2) Cantilever nonbearing wall is supported at one end.

3) Tensile strength of CHB unit shall be neglected in structural calculation.

4) Out-of-plane seismic factor shall not be less than 0.5 for general nonbearing walls and 1.0 for
cantilever nonbearing walls.

5)  Wind pressure to exterior nonbearing walls shall be calculated according to the height from the

ground level, expected wind velocity at the site, etc.

If the guideline is satisfied, the nonbearing walls may not have any structural troubles
for ordinary buildings. Some parts can be modified, if the structural safety is confirmed

accoding to the above assumptions.

Article 4. Quality of Materials

1. Net compressive strength of CHB units used for nonbearing walls shall not be less than 12MPa
=1740psi (gross compressive strength 6MPa = 870psi).

2. Yield strength of rebars shall not be less than 230MPa=33350psi.

3. The design compressive strength of cement mortar to grout hollows and joints shall not be less
than 15MPa=2175psi.

1) For example, PNS ASTM C90-2019 load-bearing CHB, JIS A 5406 Type B, etc. (see Fig.C2)

2) For example, PNS 49:2020 230R, 280R, 280W, JIS G 3112 SD295A, SD345, JIS G3117 SDR295,
etc.

3) Recommended cement-sand volume ratio is 1:4 or richer.

Article 5. Construction and Installation of Nonbearing Walls

1. Nonbearing walls shall be composed of CHB units of no less than 150mm in thickness.

2. The exterior nonbearing walls shall be less than 20m from the ground level.

3. Support distance of nonbearing walls shall be less than 3.5m. It may be increased to 4.2m in the
basement.

4. Cantilever length shall be less than 1.6m.
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Nonbearing walls shall be installed so that structural columns do not become short/brittle

columns.
Nonbearing walls shall be reinforced with main and sub rebars. And all hollows where rebars are

placed shall be grouted.

Nonbearing wall damage may hurt people on the street. In order to prevent such tragety,

the height limitation of CHB exterior walls is included.
As to the thickness of CBH, 120mm or 100mm thick CHB units may be used in case the height of

the nonbearing wall from the support is less than 1.2m.

Article 6. Connection and reinforcement of Nonbearing Walls

1.

2

3.
4.
5

Nonbearing walls shall be connected to structural parts.

Main rebars shall be embedded to structural parts no less than 30 d.
Post-installed anchors can be used for general nonbearing walls.

Main rebars shall be placed no less than every 500mm with d,=10mm rebars.
Sub rebars shall be placed no less than every 800mm with dy=10mm rebars.

Main rebars are usually placed every CHB unit length (0.4m). It is recommended that the rebars at the

end of walls and around openings are d,=12mm.
Article 6 is based on the current practice in the Philippnes. In case other condition should

be considered, Table 1 may give more information.

Table 1: Out-of-plane Seismic factor k, height of nonbearing walls and rebars

Seismic factor & 1.0 0.7 0.5
Main rebar spacing (mm) @400 @800 @400 @800 | @400 | @800
Main rebar | db=10 mm 2.61m 1.84m 3.11lm | 2.20m | 3.68m | 2.61m
db=12 mm 3.12m 2.21m 3.73m | 2.64m | 4.42m | 3.12m
’,’J ,,f \‘
! ,'l AN
.' i >
/ 7z / vz
a) b) c)

Fig.2 Effects of nonbearing wall to the structural frame
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Structural frame may be deformed as Fig.2a) when it is subjected to horizontal
seismic forces. Infill partition wall is effective to restrict deformation of the frame
(Fig.2b). If the horizontal force becomes large, diagonal crackes appear in the infill
partion wall, and orthogonal shear cracks may appear by the horizontal force of

opposote direction (Fig.2c).

Fig.3 Nonbearing walls and columns

In case partition walls areinstalled as Fig.3, the clear height of the leftside column
becomes short and shear cracks may appear when subjected to horizontal forces. In order
to prevent this type of failure, structural slits are recommended to separate the wall from
the column as the middle column in the figure. The another solution is to place wing

partition walls as the right side column.

Fig.4 Depth D, Hight Ho and clear height Ao of columns

In Fig.4, the column may have shear failure, when it is subjected to horizontal seismic

forces easpecially in the case of Ao/D<2.0.
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Z 7 Z

Fig.5 Effects of nonbearing walls to the main structure

In case partition walls are installed as the left of Fig.5, the deformation concentrate to
the first floor, when it is subjected to horizontal seismic forces, and the building may be
collapsed. Therfore, it is recommended to install the partition wall to the first story.

Another solution is to make the columns of the first story stronger.

Article 7. Installation of Rebars

1. Main rebars of general nonbearing walls shall not be overlapped within the two end supports.

2. Main rebars of general nonbearing walls shall be embedded to the structural part no less than 30dy, or
shall be overlapped no less than 30d, to the anchors that are embedded to the structural part no less
than 30dp.

3. Main rebars of cantilever nonbearing walls shall have no lap joints and be embedded to the structural
part no less than 30dp. The other end shall be hooked to the rebars around opening.

4. The anchors can be replaced by post-installed anchors of dy=12 mm that are embedded to the

structural part no less than 10 dp.

Adhesive should be used for post-installed anchors or rebars.
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a) b) c) d) €)
Fig.6 Uniform lateral load and distribution of bending moment

The partition wall is subjected to uniform lateral loads w caused by seismic force or wind pressure
(Fig.6a). The bending moment distribution differs according to the support condition (Fig.6b, c, d,
e). Since it is difficult to connect the wall end fixed to the structural frame, it may be reasonable to
assume that both ends are simply supported as Fig.6d). Then the main bars need not to carry tensile
forces but only shear forces. In case only the bottom is fixed and the top is fre, the maximum
moment at the bottom becomes extremely large (Fig.6e). Therefore the height of cantilever partition
walls should be less than 1.6m, and the main bars should be embedded to structural part more than
30d, where d is the diameter of the main bars.
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