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1. Post-installed reinforcing bars ς what are they? 

1.1 Post-installed reinforcing bars and their application in construction 

A common and long-standing application of anchoring adhesives is the installation of 
deformed reinforcing bars (rebar) in holes drilled in concrete to emulate the behavior of 
cast-in-place reinforcing bars (Figure 2). These are commonly referred to as post-installed 
reinforcing bars. This application can be characterized as follow: 

a. Post-installed reinforcing bars are embedded in adhesive in a hole drilled in existing 
concrete on one side of the interface and are usually cast into new concrete on the 
other side of the interface (Figure 1). The bars may be equipped with hooks or heads 
on the cast-in end, but are by necessity straight on the post-installed end; 

b. Post-installed reinforcing bars, in contrast to adhesive anchors, are often installed 

with small concrete cover (3f > c > 2f, where f is the reinforcement bar diameter and 
c is the concrete cover). In such cases, the strength under tension loading of the post-
installed reinforcing bar connection is typically limited by the splitting strength of the 
concrete (as characterized by splitting cracks forming along the length of the bar); 

c. Post-installed reinforcing bars are typically not designed to resist direct shear loading 
in the manner of an anchor bolt and 

d. Post-installed reinforcing bars ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŜƳōŜŘŘŜŘ ŀǎ ǊŜǉǳƛǊŜŘ ǘƻ άŘŜǾŜƭƻǇέ ǘƘŜƛǊ 
design stress ůsd using the basic required anchorage length, design anchorage length 
and splice length provisions of Eurocode2 [5]. In order to achieve ductility of the 
structure the design stress will often be close to the design yield strength.  

 

Figure 1ς Post-installed reinforcing bar. 

In some specific cases the tensile stress in post-installed reinforcing bars must be directly 
transferred into the concrete. In such cases they are designed as anchors taking account of 
the CCD-Method. The two design theories rebar theory and anchor theory, have peculiar 
differences which are summarized in Table 1 [16]. 

 

This Guide provides information regarding the design, detailing and installation of post-
installed reinforcing bars. It does not address the design of adhesive anchors as governed by 
ETAG 001, part5 [1], CEN/TS 1992-4 [2] and TR 029 [6] anchor qualification and design 
provisions. 

 

N = new 
E = existing 
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Table 1 ς Main differences between anchor theory and rebar theory 

Key differences Anchor theory Rebar theory 

Design standard EN 1992-4 EN 1992-1 

Load direction Tension, shear, combination 
of both 

Tension 

Load transfer mechanism Utilization of tensile 
concrete strength 

Equilibrium with local or 
global concrete struts 

Failure modes Steel failure, pull-out, 
splitting, concrete cone 

Steel failure, pull-out, 
splitting 

Design results Capacity Anchorage length 

Minimum concrete cover According to ETA According to Eurocode2 

Allowable anchorage length 20◖ җ ƭb җ п◖ 60◖ җ ƭb җ ƳŀȄόлΦоƭbrqd; 10◖; 
100mm) 

 

1.2 Application range 

As noted above, post-installed reinforcing bars are typically used to develop a monolithic 
connection between new and existing concrete elements or structures. Post-installed 
reinforcing bars are used in both retrofit work and in new construction and are suitable for a 
wide range of applications.  

  

Figure 2ς Injecting Hilti HIT adhesive in a drilled hole with Hilti dispenser ED 3500-Ato simplify 
installation of post-installed reinforcing bars. 

One of the most common classes of applications for post-installed reinforcing bars is the 
extension of existing reinforced concrete (R/C) structural elements such as slabs, walls, and 
columns (Figure 3), either to facilitate expansion of floor space or to address other functional 
changes in the use of the structure. Such applications usually involve the placement of large 
numbers of bars with close spacing. In some cases the post-installed reinforcing bars are 
installed close to the surface of the concrete (e.g., using the minimum concrete cover 
according to Eurocode2 provisions, whereby the presence of existing reinforcing must be 
taken into account). Where applicable, such as in a column, slab, or wall extension, it is 
generally preferable to place the post-installed reinforcing bars inside of the existing 
reinforcing bar cage, both to minimize spall during drilling and to ensure adequate cover. 
Avoidance of existing reinforcing is facilitated by the use of reinforcing detection equipment, 
such as the Hilti PS 250 or Hilti PS 1000 scanning systems (Figure 4). 

Image bank L00007146.tif 
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a. Column extension   b. Slab-to-slab connection 

   

 

 

 
c. Slab-to-wall connection  d. Wall extension 

   

 

 

 
e. Steel column encasement extending from 

wall 
 f. Slab extension 

Figure 3ς Applications involving extension of existing construction with new elements using Hilti HIT-
RE 500 and Hilti HIT-HY 200 

Since the required embedment to satisfy anchorage length provisions of the building code 
(typically -40 to 60 bar diameters) often greatly exceeds typical anchoring embedment 
(generally limited to 20 bar diameters), special precautions may be necessary to ensure that 
the holes are drilled straight, the drilling process does not spall or otherwise damage the 
existing concrete or the existing reinforcing or other embedment. These may include the use 
of specialized tools such as the Hilti drilling alignment system and Hilti ferric- and GPR-based 
detection systems.  

Another class of applications includes the strengthening of existing concrete structures, 
often to improve performance e.g. due to refurbishment (Figure 5).  

 

Image bank COS_0241.jpg 

Figure 4a Column extension.jpg Figure 4b Slab-to-slab connection.jpg 

Figure 4c Slab-to-wall connection.jpg Image bank L008728.jpg 

Image bank CC_1779.jpg 
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Figure 4ς Scanning for reinforcing bars and other embedded items with a Hilti GPR scanner. 

 

 

 

 
a. Slab-to-wall connection  b. Wall-to-wall connection 

   

 

 

 
c. Onlay shotcrete wall  d. Slab-to-column connection strengthening 

Figure 5ς Structural strengthening applications using Hilti HIT-RE 500  

A third application class with unique requirements is the extension, rehabilitation, and 
strengthening of existing concrete bridges and other civil engineering structures (Figure 6). 
These applications are often distinguished by the need for enhanced resistance to corrosion 
and temperature extremes. Hilti has developed unique shear-friction solutions for bridge 
deck overlays

1
 and offers hybrid adhesives (e.g., Hilti HIT-HY 200) with superior resistance to 

elevated temperatures [16]. 

                                                
1
 Contact Hilti for further information. 

Image bank L043171_en.jpg 

Figure 6a Slab-to-wall connection.jpg 
Figure 6b Wall-to-wall connection.jpg 

Figure 6c Onlay shotcrete wall.jpg Figure 6d Slab-to-column connection strengthening.jpg 
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a. Bridge widening  b. Bridge deck rehabilitation 

   

 

 

 

c. Bridge deck augmentation 

Figure 6ς Applications in bridge rehabilitation with post-installed reinforcing bars  

1.3 Compatibility of post-installed reinforcing bars with cast-in-place reinforcing 

Post-installed reinforcing bars are designed to transfer tension loads only. Extensive research 
programs have been conducted [7], [8], [9], [10], [11], [12], [13], [14] at laboratories in 
Europe and U.S. to verify that post-installed reinforcing bars installed with Hilti adhesive 
systems (HIT-HY, HIT-RE) demonstrate load transfer and load vs. displacement behavior 
comparable to cast-in-place reinforcing ( see Section 5). 

When the value of minimum concrete cover is greater than 3◖ (where ◖ is the bar diameter) 
(i.e., where splitting does not limit the bond strength), post-installed reinforcing bars 
typically exhibit higher pull-out strength than cast-in-place bars of equivalent bar diameter 
and anchorage length. In fact, Hilti adhesive systems can generate equivalent uniform bond 

Image bank 00007154.jpg Image bank 00007151.jpg 

Image bank 00007161.jpg Image bank 00007172.jpg 
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strengths in post-installed reinforcing bars of up to 2.5  times that measured in tests with 
cast-in-place bars (see Section 5). 

It should be noted that the method of load transfer between post-installed reinforcing bars 
and concrete in which they are anchored is bearing of the reinforcing deformations (lugs) on 
the adhesive surrounding them. These bearing stresses in turn are transferred from the 
adhesive to the surrounding concrete via adhesion and micro-friction, whereby the lateral 
dilation of the adhesive layer in response to the bearing stresses enhances the friction 
mechanism. The concrete in turn develops circumferential (hoop) stresses around the bars 
that can result in splitting cracks at certain load levels. This response is identical to that 
observed for cast-in-place reinforcing bars loaded in tension. 

For near-edge bars subjected to tension loads the ultimate limit state behavior is 
characterized by splitting of the concrete along the bar or splice in response to the hoop 
stresses developed around the bar. Provided that the adhesive used can accommodate 
redistribution of stresses along the bar length in a manner similar to cast-in-place bars, post-
installed reinforcing bars exhibit similar peak strengths to cast-in-place bars (for small values 
of concrete cover). 

In 2006, the European Organization for Technical Approvals issued the technical report 
TR023 Assessment of Post-installed Reinforcing Bar Connections [15]. This document 
provides guidance for verifying that post-installed reinforcing bar connections built with a 
specific mortar system will exhibit comparable behavior to cast-in-place reinforcing bar 
connections in terms of load, and displacement behavior under several environmental 
conditions (see Section 5).  

NOTE: Where it is has been verified through appropriate qualification testing (in accordance 
with EOTA TR 023 [15] or similar procedures) that a given post-installed reinforcing bar 
system results in similar bond strength and displacement behavior as cast-in-place 
reinforcing bars, the design of post-installed reinforcing bar connections employing that 
system can follow the provisions for cast-in-place reinforcing bars.  

In addition the intended use of the technical report are applications which are allowed with 
straight rebar according to Eurocode2 [5] as shown in Figure 8. ¢Ƙƛǎ άƭƛƳƛǘŀǘƛƻƴέ ƛǎ ōŀǎŜŘ ƻƴ 
the fact that the tension forces from the rebar transferred to the concrete by bond should 
be balanced either by local (e.g. splices) or global compression struts to avoid brittle 
concrete failure. A tension loaded rebar may cause brittle concrete cone failure by using the 
tensile capacity of the surrounding concrete if not balanced by compression struts. Since this 
failure mode is prevented by means of global or local compressive struts, it is not considered 
in the national concrete code design rules. 

 

1.4 Application range of post-installed rebar 

As a consequence of what has been declared in the previous chapter, the application range 
of post-installed rebar is limited by EOTA TR 023 [15] to: 

(a) Overlap joint for rebar connections of slabs and beams and overlap joint at a 
foundation of a column or wall by means of a non-contact splice. In this case the 
tension loads are transferred between adjacent bars via compression struts. The 
tension forces generated by the hoop stresses are taken up by the stirrups or 
transverse reinforcement, respectively, in the splice area. 

 

(b) Simply supported beams and anchoring of reinforcement to cover the line of acting 
tensile force 
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Based on strut and tie modelling (see Section 6.5.3), at the end support of a simply 
supported beam the node consist of a diagonal strut, the force from the tie and the 
supporting force (Figure 7).  

 

  
Figure 7 ς Load bearing behavior of the end support of a simple supported beam avoiding the 
occurrence of concrete cone failure due to compression struts 

 

(c) System connections stressed primarily  in compression  

 

 

 

Figure 8 ς Application range of post-installed rebar by EOTA TR023 [15] 


