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111-3. Brick Facing Method for Reinforced Concrete Construction 
with Brick Panel 

Kazuo Adachi, Yasukazu Takahashi, Akio Baba, So Kato 

ABSTRACT 

This papel' is to introduce the constuction method utilizing brick panels as casting molds for R.C., or S.R .C. 
structuTes. 

In Japan,facing by ceramie tiles with cement mOl'tar is popular and their superior performances are recognized. 
Huwever, the fracture by earthquakes or bad constmction is lhe problem and th!' tile finish wilhout fractuTe is 
expected. 

Besides, it requires skilled layers to lay tiles after completion of the building and has problem of shortage of 
layen and economical aspects. 

By the new finishing method TepoTted in this papa, brick panels used as the casting mold beco me oula walls 
afteT completion of the building. 

It has following merits: (I) With unique beaut)' of bTick facing, durabilily and thennal insulation can be 
improved b)' devising proper bricks, (2) Omission of outer (or interior) facing works, (3) Omission of ou ler 
scaflolding, (4) Shortening the term of construction by omission of facing wOTks or paneling of casting molds. 

Tlle primai} processes of "Fill-up Concrete Brick Panel ConstTuction" as below and necessary data for smooth, 
safe utilization of this method are introduced in the paper: ( I) M anuJactuTe special brick units, (2) Construction 
of brick panels, (3) Shipment of !Janels, (4) Handling and inslallation of panels, (5) Casting concTete, 
(6) Cleaning, curing and stripping. 

PREFACE 

The purpose of this paper is to introd uce the construction 
method utilizing brick panels as casting molds for R,C. 01' 

S.R.C. buildings. 
In japan, it is popular to face R.C. 01' S.R.C. buildings 

by ceramic tiles with cement mortar for appearance and 
improving the durabili ty of walls. The other hand , this 
method sometimes causes the problem of fracture by 
earthquakes or bad construction, and with this finishing 
method less fracture is expected. To lay tiles after com­
pletion of the structure of the bu ilding requires many 
skilted layers and causes shortage of workers or econom­
ical problems. Besides , tiles are not always thick enough 
to filt design requirement and the desire for texture of 
brick masonry walts is great. 

The new method reported here is to utilize brick panels 
as éasting molds and leave them as outer walts after the 
completion of the building. 

This method has the fo ltowing merits: 

I . It gives R.C. or S.R.C. buildings the appearance of 
brick mason ry . 

2. I t im proves the thermal insulation and durability of 
outer walts . 

3. Construction works of either outer walt s 01' inner 
walts can be eliminated . 

4. Outer scaffo ldings can be eliminated. 
5. Paneling of brick shortens the period of construction 

and increases efficiency of building. 

PURPOSE OF THE EXPERIMENT 

The purpose of the expeI'iment reported here is to exam­
ine the possibility of "Cast Concrete Brick Panel Construc-

tion" which has merits mentioned above by the actual 
example of construction. 

Th is experiment was the first one to utilize brick panels 
for actual construction by the new method in japan. 

The purposes of these experiments were: 

I) Experiments on Util ization of Brick Panels 
a. \Vorkabi ti ty and prod uctivity of brick panels with 

high-bond mortar. 
b. Easy hand tin g of brick panels at shipment, hang­

ing and instaltation . 
c. Strength of brick panels as casting molds. 

2) Experiment of Actua l Operation of "Cast Concrete 
Brick Panel Construction" 
a. Adaptabi li ty of this method to process of con­

struction . 
b. Possibility 01' etiminating outer scaffolding. 
c. Practicability of brick panels as finishing materiais. 

The fo ltowing is the result 01' the experiment made in the 
outer walts of the housing in the suburbs of Tokyo under 
cooperation of the owner, designer and contractor. 

REPORT OF THE EXPERIMENT 

Data of the Experiment 

Time 
Name of Building 

Address 

Structure 
Building space 
Total floo I' space 

Oct. 1977-june 1978 
Higashi-Terao Sun View Heights 
(Housing) 
6-34 Higashi-Terao, Tsurumi-ku, 
Yokohama 
Reinforced concrete, four storied 
302.36m" 
1.058 ... Him" 
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Design 
Contractor 
Location of 
experiment in this 
building 
Construction method 

Ban Construction & Design Ltd. 
Dainissei Construction Co., Ltd. 
Outer walls of the north staircase, 
third and fourth floor (35.85m2 ) 

"Cast Concrete Brick Panel Con­
struction" 

Staff of the Experiment 

Promotor 
Works 
Manufacture ofjigs 

Process of Experiment 

The Brick Study Committee 
The Kunishiro Company 
Okabe Company Ltd. 

Fig. 2 and Fig. 3 show the place of the experiment and 
the layout of brick panels. The size of the brick panel is 
(height 2.724mm X width 876mm). This height was deter­
mined by the number of courses in the vertical direction 
and width was determined by the size of jigs at the factory. 
On the parapets in the upper part of walls and below the 
panels at ground leveI brick tiles were layed by hand on 
the R.C. walls on site. 

Four panels in the total twelve panels had four glass 
blocks for lighting. The weight of one panel is 437kg. 

Materiais Used in Brick Panels 

Bricks P.S. Special bricks OHO (21 Ox I OOx 60) 
The Kunishiro Company 

Mortar 

jigs 

Highbond morta r 
Sand 
Highbond additive 
Cement 
Water 
Water/cement ratio 
Highbond/cement ratio 

See Fig. 4 

15.50kg 
1.03kg 
5. l5kg 
2.'Pkg 

48% 
20% 

From the previous experiments brick panels were consid­
ered to have sufficient strength to bear the compressive 
forces during the casting processo However this experi­
ment was permitted by the favor of the owner; as no fail­
ure was allowed, three reinforcing steels (90') were placed 
in each panel to insure safety. 

Fig. 8 shows the placement of reinforcing steel bars. 
The end of steel bars were left projecting from the panel 
for setting metal fíttings. 

During manufacture of brick panels, the following metal 
fittings were placed for use at the time of shipment and 
installation. 

Hooks for hanging 
Metal fittings to adjust the leveI 
Fittings to place separator 

Fig. 5 
Fig.6 
Fig. 7 

The number of working days to manufacture brick pan­
eIs were six days with ten brick-Iayers making six panels 
for the third f1oor, and four days with eight brick-layers 
making six panels for the fourth floor. The number of 
courses layed per day was ten. 

Installation was done using metal fittings mentioned 
before . The staff reguired for installation was as follows. 

Vth International Brick M~sonry Conference 

The time for installation of six panels for the third floor 
was two hours. 

Crane operator 
Fixing panels 
Welder 
Assistant 

Total 

Fig. 9 shows support of brick panels. 

I 
2 
I 
I 
5 

Concrete was cast by the truck-mixer. (Slump 2/cm) Soft 
urethane strips were placed in the joint between each 
panel, and they prevented escape of concrete and pro­
vided a back up when sealing the joint. 

After curing period of concrete, frames were removed 
and surface of walls were cleaned. However, there were 
problems of preciseness in manufacturing brick panels 
and installation, and some of the joints had to be repaired. 
Chiocole was used as the seal between the panels. 

CONSIDERATION ON RESULTS OF THE 
EXPERIMENTS 

The purpose of this experiment was examination of pos­
sibility whether brick panels manufactured at the factory 
and shipped to the construction site could be used as the 
casting molds of outer walls. The result was successful that 
the experiment was finished without any confusion or 
accident in the severe conditions of the construction site. 
However, considering details, there were some unsatisfac­
tory points as follows. 

Problem in Manufacturing Brick Panels 

Only twelve panels were used this time, but there was 
difference in size or surface leveI of panels, and adjust­
ment was necessary at the time of installation and after 
completion of walls. This was beca use of inexperience in 
manufacturing brick panels in japan and should be 
improved in the future. The following are the points to 
be improved: 

(I) Bricks used for panels should have precise shape 
and size. 

(2) Determine the height of panels layed per day con­
sidering that Sarabond mortar takes longer to stiffen 
than plain mortar. 

(3) Improve jigs to insure the even plane. 
(4) Examine possibility of horizontal manufacturing of 

brick panels. 
(5) Pay attention to joint !ines and joint colors between 

each pane!. 

Problem in Shipment and Installation of Brick Panels 

The problem of shipment is increased if the brick panels 
are made a long way from the construction site. In the 
present situation of brick panels, it is considered that brick 
panels should be manufactured at a factory near to the 
construction site. 

Points reguiring improvement: 
(I) Stud y of the method of securing panels d uring shi p­

ment. As no special truck for brick panels was used 
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in this experiment, panels were leaning against 
wooden frames on the truck and it took a longer 
time than was expected for raising them by crane. 

(2) Hooks for hanging panels were bolted at the end of 
reinforcing steel this time, but improvement is 
expected. 

(3) Metal fittings for adjustment at installation. Some of 
fittings used this time were not sufficient to cover 
the preciseness of the concrete body. 

(4) To increase the strength as molds, metal fittings on 
panels were connected by welding, but this welding 
can be eliminated. 

Problems of Casting Concrete and Cleaning 

Elimination of outer scaffolding was accomplished III 

this experiment. However, ali the support for molds had 
to be erected from inside and caused difficulty in cleaning 
and finishing joints. Use of hanging scaffolding should be 
studied for cases or larger buildings in the future. 

Problem of Strength 

This experiment confirmed that brick panels had suf­
ficient strength for shipment, installation and casting of 
the concrete , but as this was an experiment, analysis of 
data of necessary strength of brick panels at each process 
of construction were left for future study. 

The operations which give stress to brick panels are: 

(I) 'Vhen frames are stripped after manufacturing 
brick panels. 

(2) When panels are moved in the factory. 
(3) When stocked in the factory. 
(4) When shipped to the construction site. 
(5) Hanging and installation. 
(6) When concrete is cast. As to (6) the compressive 

force of concrete was measured in this experiment, 
but data were not precise because concrete was cast 
in three separate operations for each wall. 

SUBjECTS FOR THE FUTURE 

Future of the "Cast Concrete Brick Panel 
Construction" 

This construction method will be adopted when brick 
facing is required for outer OI' inner walls of R.C. build­
mgs. 

When compared with the construction method with thin 
bricks reported in the previous paper, this method has the 
following merits: 

(I) Using brick units , this method has the characteristic 
of brick masonry. 

(2) Working as casting molds, the outer scaffolding are 
not necessary. 

(3) Disposal of scrap is not necessary. 

The other hand demerits are : 

(I) Large and heavy equipment is necessary for man-
ufacture, shipment and installation of brick panels. 

(2) Buildings become heavier. 
(3) It is difficult to attain precise finish. 
(4) Example of actual work is rare. 

These demerits should be improved as more buildings by 
"Cast Concrete Brick Panel Construction" are done from 
now on, and these two facing methods will work abreast 
in the future. 

Subjects to Be Studied in the Future 

The following are the subjects to be studied in the 
future: 

(I) Manufacture of light-weight brick panels. 
Light-weight panels will make each process of con­
struction easier and more efficient and will reduce 
the total load of the completed building. For this 
purpose, manufacture or light-weight brick units is 
necessary. 

(2) Manufacture of thinner brick panels. 
If the required strength is insured, the thinner pan­
eIs will help requirement for light-weight panels and 
increase efficiency of the unit size . 

(3) Protective concrete cover for reinforcing steels. 
According to the standard specification or the con­
crete works at present, there should be a space 
between brickwork and the reinforcing steel , which 
should be either 1.5 times the normal cover for con­
crete walls or 1.5 times the largest size of aggregates. 
This protective concrete cover is determined consid­
ering corrosion of reinforcing steels and for fire 
resistance. When brick panels are proved to be 
efficient in these points, it will be possible to reduce 
thickness of the protective concrete cover. 

(4) Durability of reinforcing steel in brick panels against 
corrosion. 
As corrosion of reinforcing steel causes stains, 
cracks, or pop-out of panels, it should be prevented. 
It should be confirmed by the experiment of cor­
rOSlon . 
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Manufacture of bricks 

Inspection 

Temporary storing 

Vth International Brick Masonry Confere nce 

Examination of the specification' 

Bidding and dicision of contractor 

Make layout of brick panels & reinforcing steel 

M.,nuTac:ru,r. of brick panels 

Inspect ion 

Placing gaskets 

Inspection 

Orawing of levei l ine 

Installation of brick panels 

Fix ing 4 welding 

Manufacture of Frames Oigs) 
of brick panel 

Inspection 

Use frames aga in 

Set ting separaters, reinforcing steel, inner wall fremes, floor frames & 
reinforcing steel for floor. 

Stripping 

Joint sealing 

Figure 1. Flow oi' "Fill -up Concrete Blick Panel Construction" 



Session 111, Paper 3, Brick Facing Methodfor R einforced Concrele Conslruction wilh Brick Panel 207 

DJ 

CO 

I=I:J -~ , , , , ' , 
L. ....J_J 

DJ D LI 

rn O O 

c r..r , , .. , .. 
L_I_ ~ 

o 

- -------
-- ---

---------

===. 
---

Figure 2 . 

Bricks and tiles handlayed in site 
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Figures 3a & 3b. Layout of brick panels 
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Figure 4. Jigs for manufacturing brick panels 
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Figure 8. Reinforcing steel bars of brick panel 
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