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Abstract

The technology of post-installed reinforcing bars is gaining
increasing importance in recent times. Therefore, the current research
included a study for post-installed reinforcement. This study included
four variables (rebar diameter, embedding length, concrete compressive
strength, and the hole condition dry and wet). Where the study was
conducted on concrete blocks with four compressive strengths
(fcu=23,27,40,46) N/mm? with dimensions of (L=2000, W=2000,
H=400) mm, and four reinforcement bar diameters are used

(dp, =12,16,20,25) mm post installed in the concrete base with

embedding lengths (I, =100,150,200,250,300,350) mm, and the
chemical adhesive Sikadure-31 was used for the purpose of fixing rebar.
The holes were drilled in the concrete blocks and fixing rebar in dry and
wet hole condition. The present research focused on the behavior of the
post-installed bars using a pull-out test and the influence of the studied
variables on the pull-out load and failure mode.

The research methodology included three parts. The first one
includes studying the effect of the research variables on the pull-out load,
where the results showed that the increase in the embedding lengths
reduced the values of the difference in the pull-out load between the dry
and wet conditions and the moisture of the holes had greatly affected on

the bonding strength, the pull-out load for bar @12 was decreased by

37.7%, bar @16 was decreased by 33.2%, bar 20 was decreased by
42.8%, and 36.3% for bar ¥25. At the same time, the increase in the
diameter and embedment length of the rebar had greatly increased the
pull-out load, where the percentages of increase from the lowest
embedment length to the largest were equal to (47.6%, 40%, 78%, 169%)
for the diameters (d» = 12,16,20,25) mm, respectively for compressive

strength (f.,=23 N/mm?). Bar @12 was recorded close value for the pull-

out load for all embedment lengths and strengths. While, bar @25 was

recorded clear differences in pull-out load values for different embedment
lengths. As for the compressive strengths, their effect was slight compared
to the other variables. The second part included studying the effect of
variables on the bond stress. It was found from the results obtained that
there was decreasing in bonding stress with the increase of the embedment



lengths due to the increase in the contact area exposed to the pull-out
force. The third part dealt with the study of failure modes for each
compressive strength; the test showed that the embedment length 100 mm
for large diameters dy= (20, 25) mm gave a failure in bond with shallow
concrete cone ,in this type of failure, the height and diameter of the
concrete cone in dry holes is greater than its (height and diameter) in wet
holes, due to the effect of moisture that forms an insulating surface
between the bonding material and concrete, which weakens the bonding
strength. The most failure modes recorded for (¥12, B16) were steel
reinforcement failures, while the most common failure modes for large
diameters (020, ¥25) were concrete failure or splitting cracks, the most
common failure recorded in the case of dry hole were steel failures while
for wet holes were concrete failures. The study proved that the
embedment length 150 mm is the effective length of the two diameters
(012, D16), as the pull-out force stabilizes at this length and the increase
in the embedment lengths after it does not give an increase in the pull-out
load, while the effective length of the diameter ¥20 ranges between (200-
250) mm.



