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Abstract: The main existing research aim is to carry out an experimental investigation on three types of precast 

reinforcement walls. The First type of wall is with door opening, the second is wall with a window opening and 
the third one is solid wall. It is very important to understand the wall behavior in different types, which is known 

by conducting experimental tests, subsequently the objectives of this experiment is to study the behavior of 

precast wall in three types, wall capacity, strain behavior, stress in wall and deflection, then understand the 

effect of openings in the walls. In this experimental study, eighteen specimens of precast wall have been tested, 

six specimens for each type, three for vertical load and three for horizontal load. The size of specimens was 

1000, 1000, and 50 mm. When the theoretical and experimental results have been compared in deflection, it was 

found that there is a correlation between the deflection and the opening size, where the opening size is increased 

the deflection increases; on the other hand the load capacity decreases when the opening size increases. In other 

words the stress is increased when the opening size is increased. 
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I. INTRODUCTION 
The concept of precast (also known as “prefabricated”) construction includes those buildings where the 

majority of structural components are standardized and produced in plants in a location away from the building, 

and then transported to the site for assembly. These components are manufactured by industrial methods based 

on mass production in order to build a large number of buildings in a short time at low cost. The main features 

of this construction process are as follows:  

•  The division and specialization of the human workforce. 

•  The use of tools, machinery, and other equipment, usually automated, in the production of standard, 

interchangeable parts and products. 

This type of construction requires a restructuring of the entire conventional construction process to enable 

interaction between the design phase and production planning in order to improve and speed up the construction. 

One of the key premises for achieving that objective is to design buildings with a regular configuration in plan 
and elevation [1]. 

 Many countries used various precast building systems during the second half of the 20
th

 century to 

provide low-income housing for the growing urban population. They were very popular after the Second World 

War. In general, precast building systems are more economical when compared to conventional multifamily 

residential construction (apartment buildings) in many countries. 

Precast concrete walls provide an excellent envelope for low-rise commercial and industrial buildings. 

They are relatively easy to manufacture, structurally efficient, durable, and attractive. In addition, their 

desirability to the owner and design professionals’ can be increased tremendously if they provide lateral-load 

resistance [2]. 

Precast concrete has been successfully used in variety of building structures, and used variety of 

opening in wall. So that the main reason to concerned on wall with different opening. 

   

II. METHODOLOGY 
A. Research design. 

This research study the effects of lateral load and gravity load in the precast wall. The Analysis 

experimental carried out is:  

1. The experimental test results will compare with the load in analysis 

2. Obtained the maximum load and load at crack initiation. 
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B. Experimental Test Setting Up. 

the load will applied on the specimens in two types vertical and horizontal load every type of precast 

wall has six specimens three specimens for vertical load and three for horizontal load. Load was applied at the 
center of the top of wall for vertical concentrated loads and the lateral load in the lateral side at the upper end 

wall 150 mm from the top and the load applied by using a hydraulic jack and measured by load cell. For each 

reading a set of reading was taken for load capacity, lateral, failure and displacement.the two supports in vertical 

load are fixed 10 cm from the edge span of wall and the support are fixed in horizontal wall. Setting up 

specimen on test machine can be seen inFig.1. 

 

 

 

 

                                 

 
 

 

 

 

 

 

 

Fig.1 setting up the wall in testingmachine in horizontal load 

 

III. RESULTS AND DISSCUSION 
In simple wall flexural testing is done by concentrated load P which put in one point.The wall was 

applied at the center of the top of wall for vertical concentrated load and the lateral load in the lateral side at the 

upper end wall 150 mm from the top. The loading stages are using two strips (two strips are equal to 268Kg) on 

the capacity of proving ring reading-scale is 25 ton, starting from zero to achieve the maximum load of wall. 

 

A. The testing of wall in vertical load.  

Based on the simple wall, flexural testing is done by providing a concentrated load P which is put in 

one point. The wall was applied at the center of the top of wall for vertical concentrated loads and the lateral 

load in the lateral side at the upper end wall 150 mm from the top Fig1.  

The data from testing included the maximum load, deflection, and also the stress. The load is obtained 

from the readings of proving ring, and the deflection is obtained from the reading of dial gauge. From the 
TABLE 1 shows that the maximum deflection at the top wall with door is 0.489 mm and wall with window is 

0.316 mm, so that is means the wall with small size of opening is more stiffness. 

                   

TABLE 1 Comparison the deflection between the types of the wall. 

 

 

 

 

 

 

 
From the comparison from Table 1 the maximum deflection at the top wall with door is 0.489 mm and 

wall with window is 0.316 mm, so that means the wall with small size of opening is more stiffness. 

 

Table 2  shows that the maximum deflection at the bottom dial gage was 0.14 mm, 0.17 mm and 0.2 

mm in the type of wall IV, IIV and IIIV respectively. However, from the STAAD PRO analysis the maximum 

deflection at the same point of load is 0.06, 0.097 and 0.116 for IV, IIV and IIIV respectively. On the other hand, 

the maximum deflection obtained at the top of opening area for the wall with door in specimens IV is 0.533 mm 

and 0.27 from theoretical analysis. Also, the maximum deflection obtained from the experimental result in 

specimens IIV is 0.347 mm and 0.245 mm from theoretical. Differences in the results of research and theoretical 

analysis can be caused by the assumptions in the calculation can not be met in the implementation of research in 

the laboratory, the difference in The characteristic strength of concrete in compression (f’c) 

 

 

Type of wall 
Average deflecton(mm) 

load(kg) 
Bottom Top 

IV 0.124 0.489 10988 

IIV 0.165 0.316 10988 

IIIV 0.18 … 10988 
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TABLE 2 The comparison of maximum deflection between experimental and theoretical analysis in 

vertical load. 

 
 

B. The testing of wall in horizontal load 

 The deflection observation on wall was done at the side of the landscape, on the two spots, one 
opposite the divider load in three types of wall in the same distance 15cm from the top and also there is one at 

the 30cm from the bottom in the same side.  The Deflection reading on the wall used manual dial gauge tools. 

The detail of pedestal location, the division of load, and the location of dial gauge can be seen in figure 1 

From the Table 3 the average maximum deflection at the top wall with door is 0.480 mm and wall with window 

is 0.361 mm, moreover the deflection in solid wall is 0.234 mm. 

TABLE 4 illustrated those three types of wall at the same load. So as can be seen the strength in type IIIH is the 

biggest in all types because the deflection is the smallest one from top and bottom after that type IIH . wall 

strength appears to be inversely proportional to the opening size.and that means hollow is effect in strength of 

wall the hollow increase the strength decrease. 

 

TABLE 3 Comparison the maximum deflection between the types of wall in horizontal load. 

 
 

TABLE 4 Comparisons the deflection between three types of wall in the same load. 

 
 

In TABLE 4 three types of wall at the same load. So as can be seen the strength in type IIIH is the biggest in all 

types because the deflection is the smallest one from top and bottom after that type IIH . wall strength appears to 

be inversely proportional to the opening size.and that means hollow is effect in strength of wall the hollow 

increase the strength decrease. 

 

C. Comparison the load capacity between theoretical analysis and result of research in horizontal load. 

There are differences in the result between theoretical analysis and research result, this difference 

because the assumptions that are difficult to apply the theoretical analysis in research in the laboratory so from 

that the difference will be happen. 

In addition, external factors in the implementation of research in the laboratory may also result in 
differences between theorists and the analysis of research results, such as accuracy of the location and time of 

testing instrument readings, the precision in the manufacture of test specimens, the conversion factor of the 

tools, support, and etc. The result of comparison between theoretical analysis and the result of research is that 

the capacity from the theoretical analysis is 5729 kg, but in the research the average load was in three types of 

walls (IH, IIH, and IIIH) (4198.66 ,4645.33,4913.33) kg respectively. from the result it is clear that when the size 

of opening increase the load capacity decrease. 
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The comparison in TABLE 5 it can be seen that the maximum deflection at the bottom dial gage was 

0.191mm, 0.114 mm and 0.1 mm in the type of wall IH, IIH and IIIH respectively. However, from the theoretical 

analysis the maximum deflection at the same point of load is 0.098, 0.047 and 0.05 for IH, IIH and IIIH 
respectively. On the other hand, the maximum deflection obtained at the top of wall with door (IH) is 0.5 mm 

and 0.4 mm in specimens wall with window (IIH) as well as in solid wall (IIIH) is 0.264mm. 

 

TABLE 5 The comparison of maximum deflection between experimental and theoretical (STAAD PRO) 

analysisinhorizontalload. 

 

Moreover, from the theoretical analysis the maximum deflection at the same point of load is 0.373 mm, 

0.217 mm and 0.168 mm for IH, IIH and IIIH respectively. Differences in the results of research and theoretical 

analysis can be caused by the assumptions in the calculation can not be met in the implementation of research in 

the laboratory, such as the difference in the characteristic strength of concrete in compression (f’c) 

 

E. Testing the strain 

1. Testing the strain in the reinforcement of walls at vertical loading. 
 Strain on three types of wall can be measured by using strain-gauge steel to represent the behavior of 

reinforcement at nine specimens of wall, strain gauge installed in IV1, IIV2 and IIIV3. Readings were taken at 

intervals corresponding to the 268kg weight increase in two strips on a scale of proving ring readings. Of 

readings can be determined with a given load relationship strain that occurred. Chart of load and strain in IV1, IV2 

and IV3 can be seen on the Fig 2. 

  From the figure 2The trend in three types of wall are almost the same, can be seen that the strain in all 

types is linear and the lower strain was 0.000098 mm/mm in type IIIV, but we can see that strain in wall with 

opening is bigger than solid wall and that means when the size of hollow increases the strain increase also. 

 

 
 

Fig 2The relation of Load-Strain for vertical loading 

 

2. Testing the strain in the reinforcement of walls at horizontal loading 
The graph 3 illustrated that the relation between strain-load in three types of wall. As can be seen that 

in the IH specimen the strain (0.000057) is bigger than types IIH, and IIIH. Throughout the comparison the trend 

have the same curve shape. 
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From TABLE 6 the stress in theoretical analysis is bigger than the stress in experimental and the bigger stresses 

are in wall with hollow door. The stress increase when the size of opening increases. 

 

F. Statistical Analysis 

To investigate the influence of variations in type of wall performed the statistical analysis in the form 

of multi-range analysis. The result of statistical analysis is showed on the table (7 and 8). 

 

TABLE 7 Analysis of Variance for a Randomized Complete Block Design at load 10988 kg in vertical load.

 
 

 
 

From the TABLE (8and 9) can be seen that the significant level is obtained F-Table is 4.46. While F-

count on variation of wall is 0 in horizontal load and 0.0015 in vertical load. It can be concluded that the wall 

type of this variable do not have a significant influence on the maximum load that can be held by wall. 

 

IV. RESULTS AND CONCLUSION 
The maximum deflection average in vertical load which has been reached in wall with a hollow door at 

the top of the opening was 0.489 mm, whereas in the walls with a window it was 0.316 mm and there was no 

significant effect with different sized opening. In the horizontal load, the maximum deflection average at the 

bottom was 0.180 mm in walls with a door and was 0.103 mm in walls with a window, which means that 

whenever the opening size increases, the deflection increases as well. Moreover the strength in the wall 

increases when the opening size increases. The maximum load average that can be held in horizontal load is 

4913.33kg in a solid wall and was 4645.33kg in walls with a window opening, while the maximum load average 

in walls with door opening was 4198.66 kg, therefore the load capacity is increased when the opening size 

decreases.  

Changing the size of an opening has little effect on load capacity, so all types of wall can used with the 

same load with no need to consider the opening in the wall.  

By comparing be the experimental and theoretical results in deflection, the trend was similar in both. There are 
differences in the values of deflection. It was higher in the experimental results than in theoretical studies, for all 

wall types. 
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