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OVERVIEW
Although civil engineering is primarily about improving lives 
through building infrastructure, when public safety is potentially 
at risk the profession joins hands with a cousin in the demolition 
industry. 

The Erasmusrand Pedestrian Bridge in Tshwane had for years 
provided access across the N1 to pupils of Hoërskool Waterkloof. 
The bridge was severely damaged as a result of a vehicle collision 
in 2015, necessitating its demolition. The required works pre-
sented all involved with a number of unique challenges, not least 
how best to demolish a bridge while accommodating the large 
traffic volumes of the divided five-lane north- and southbound 
N1 carriageways. 

The project followed the following phases: 
 N Project conception 
 N Investigations and short-term remedial actions 
 N Future use of the structure 
 N Initial planning
 N Demolition.

PROJECT CONCEPTION
GIBB (Pty) Ltd was appointed by the South African National 
Roads Agency Limited (SANRAL) to undertake consulting 
engineering services for the repairs of various bridge structures 
along the N1, N4 and R21 in the Tshwane and Johannesburg 
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Photo 1: Erasmusrand Pedestrian Bridge (in happier times)



Civil Engineering September 2016 37

C

M

Y

CM

MY

CY

CMY

K

SS-Magazine2.pdf   1   2016/08/23   10:17:20 AM

Metropolitan areas. Initial indications were that Bridge B1375 
(the Erasmusrand Pedestrian Bridge) would possibly require 
some pier protection. 

 The bridge consisted of a portal frame made up of two 
varying depth “COR-TEN” steel girders connected by stiffener 
members. The bridge was 66.44 m long and consisted of two jack 
spans of 9.75 m in length, a main span of 46.94 m, and a deck 
walkway of precast concrete elements tied to the steel girders.

The inclined portal legs tapered to the base, which was 
bolted to a concrete spread footing. In terms of the “as-builts” 
supplied, the bridge deck ends were bolted to the abutments, 
providing vertical restraint against uplift. However, in terms 
of further correspondence received and site observations, 
these bolts were subsequently cut to allow horizontal move-
ment, thereby also releasing vertical restraint. The existing 
deck walkway, kerbs and handrailing had also been modified 
and replaced.

On 28 January 2015 the bridge was severely damaged by ve-
hicle impact, necessitating an immediate response. 

INVESTIGATIONS AND SHORT-TERM REMEDIAL ACTIONS 
The vehicle impact was the result of an over-height vehicle, which 
was travelling in the concrete side drain, and thus was leaning 
over at an acute angle, causing serious damage to the bridge. 

The southwest portal leg showed significant deformation, 
with weld breakages at approximately two-thirds of the leg 
height. The impact caused a lateral movement and twisting of 
the deck, with the southern side now up to 0.27 m lower than the 
northern side; this action also caused shearing of the fixing bolts 
connecting the stiffener members to the girders, in the region 
of the portal legs. This torsion was then transferred into the 
opposite side southeast portal leg, causing it to deform as well, 
although less severely (Photos 2, 3 and 4).

Based on a visual inspection, it was determined that the 
bridge was too severely damaged to remain in service, and this 
led to its closure to pedestrian and cycle traffic. An alternative 
pedestrian and cycle access across the N1 freeway was provided 
on the Solomon Mahlangu road bridge located 20 m to the south. 
The safety of pedestrians and cyclists was increased significantly 
by creating a walkway behind New Jersey concrete barriers as an 
urgent interim measure.

The client then instructed GIBB to assess the structural 
safety of the pedestrian bridge. A number of structural models 
were prepared to model the behaviour of the bridge before and 
after the vehicle impact. The most significant finding was that 
the damaged portal leg was required to provide load-carrying 
capacity in order to maintain the structural stability of the 
bridge, hence the client authorised the installation of emergency 
temporary stabilisation work (Photos 5 and 6).  

To prevent a recurrence of such an impact, the outside 
northbound shoulder on the freeway was closed with concrete 
barriers. 

Monitoring of the bridge was initiated from 19 February 
2015. Control points were set up on the existing deck and 
levelled on a regular basis, and the results were used to monitor 
deflection. Any movement between the deck and abutment was 
monitored by measuring between two marked points.

Based on the readings taken over a six-month period, it was 
concluded that temperature effects resulted in small deformation 
changes, but that the structure remained stable throughout.
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A further structural inspection of the steel girders was com-
pleted by means of a cherry-picker high-lift basket to determine 
the extent of any broken welds, and the condition of the stiffener 
elements between the girders.

As a contingency measure, in the event of further deterioration 
in the supporting capacity of the portal legs, the use of a tempo-
rary central median prop was considered. Based on the results of 
the monitoring programme, however, this was not applied.

With the bridge now being considered stable, consideration 
could be given to repair or replacement options.

FUTURE USE OF THE STRUCTURE 
GIBB was then instructed to prepare a report on whether to re-
habilitate the bridge, or replace it. 

The analysis showed that rehabilitation would have to 
rely on the deformed steel girders recovering their shape 

Photo 2: Southwest support as inspected after vehicle impact Photo 3: Southeast support as inspected after vehicle impact

Photo 4: Damaged bridge; note the distortion of 
the handrail based on the deck twisting
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elastically during the repair operation. This was consid-
ered a high-risk approach, with an indeterminate degree 
of recovery, which would only become known during the 
execution of the work. Should it become known late in the 
construction contract that the steel girders had not recov-
ered sufficiently, thus requiring in-situ repair/modification/
replacement, additional time and cost would be needed to 
complete the works. The central support in the freeway 
median that such a design would require also presented an 
additional risk, being vulnerable to traffic impact, even with 
barrier protection.  

As the damaged bridge could not be rehabilitated safely and 
economically, it was decided to demolish the bridge and build a 
replacement.

INITIAL PLANNING  
The N1 freeway at the bridge site is one of the most heavily traf-
ficked roads in South Africa, carrying in excess of 50 000 vehicles 
per day, and SANRAL determined that all north- and south-
bound lanes needed to be fully operational during peak hour 
periods. GIBB was instructed to therefore plan the demolition of 
the bridge around these constraints. 

Initially the planning of the demolition was focused on at-
tempting to maintain a minimum of two lanes open for traffic 
during off-peak periods and at night.

Two options were considered:
 N In the first option the deck would be propped at midspan and 
adjacent to the portal leg supports, following which the ex-
isting deck concrete and handrailing would be removed. The 
steel girders would then be progressively cut and removed 
in stages for each carriageway, synchronising the traffic ac-
commodation with leaving two lanes open to traffic during 
off-peak times. The existing footings and abutment would 
be demolished as the final operation. The removal of the 
concrete deck prior to removing the steel girders would have 
made the system lighter and easier to cut and remove, but 
this would require additional underslung screen protection 
to reduce the risk of falling concrete, and would also have the 
disadvantage of extra stages to be completed under traffic 
during deck removal.
 N In the second option the entire deck and steel girders would be 
progressively cut and removed as a combined entity in stages 
for each carriageway. The existing footings and abutment 
would be demolished as the last stage. 

The removal of the entire deck would make the system heavier 
to cut and remove, but reduced the stages to be completed under 
traffic. As a result Option 1 was considered to be the safer option 
for demolition under traffic conditions.  

This then became the postulated solution for the construc-
tion tender. All parties had reservations concerning the inherent 
risk of demolition under traffic for road users, as well as the prob-
able two- to three-month long demolition period required. 

As a result further time allowance options were made in the 
tender document, making partial demolition over two weekends 
possible, i.e. first removing one half of the structure over one car-
riageway over one weekend, and the remaining half over the next 
weekend, with attendant full carriageway closures. 

The construction tender was then prepared as a “design and 
demolish” type tender.

During the tender period, JET Demolition (Pty) Ltd applied 
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Figure 1: Preparatory works (Courtesy: JET Demolition)

Figure 2: Lifting sling placement and partial deck demolition positions 
(Courtesy: JET Demolition)

Figure 3: Lifting sling placement and deck section cutting 
positions (Courtesy: JET Demolition)

Photo 7: Positioning of lifting slings; 
note preparatory notch at base of beam

Photo 6: Structural steel stabilisation frame

Photo 5: Elevation of structural steel stabilisation
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for and was granted permission to submit an alternative tender, 
which entailed an eight-hour full (both carriageways) closure 
time, with partial closures of two hours on both carriageways 
before and after the full closure. This was accepted as the suc-
cessful bid and JET Demolition (Pty) Ltd was appointed to carry 
out the work.  

GIBB evaluated all submissions by the contractor and pro-
vided an expert advisory role to the client for the demolition. 
Following submission of all method statements, crane rigging 
studies, structural design reports, OHS requirements and ap-
proval of all wayleaves the demolition could be approved. 

DEMOLITION
The Saturday night and Sunday morning of the weekend of 
21/22 May 2016 were selected for the demolition, based on the 
anticipated low traffic volumes.

The demolition sequence was then dictated by the allowable 
traffic accommodation and comprised five phases:

 N Preparatory works
 N First two-hour partial carriageway closures
 N Full eight-hour carriageway closures
 N Second two-hour partial carriageway closures
 N Final works.

Preparatory works
In preparation for the demolition, and to ensure that the removal 
of the central span could be completed without the risk of the 
piers falling over, a 20 mm steel cable was fixed from the abut-
ment, threaded through holes cut into the pier, and then affixed 
back onto the anchor bolt on the front face of the abutment on 
both sides (see Figure 1). Concrete pockets were demolished into 
the abutment to expose the structural steel support ends for 
demolition assessment. Following confirmation that no fixity 
from the bolts was present, a second set of 20 mm cable was then 
fixed from a point midway on the abutment to the steel I-beams 
to ensure that no slippage of the beams could take place.

First two-hour partial carriageway closures
The first of the traffic accommodation processes commenced at 
21:00 on Saturday 21 May, when two lanes of both the north- and 
southbound lanes were closed for two hours.

During the partial closure two cranes were brought onto site 
and assembled, one for each carriageway. Similarly, two demolition 
excavators (“peckers”) were positioned on the embankments in 
preparation for the abutment demolition. Demolition equipment 
(gas cages, telescopic handlers, skid steer loaders, etc) were then 
moved adjacent to the road edge in preparation for demolition. 

Full eight-hour carriageway closures
From 23:00 the freeway was totally closed from Rigel Avenue to 
the R21 interchange. Traffic from the N1 was diverted via the 
R21, Solomon Mahlangu Drive (M10) and the M9/R50 Delmas 
Road/Rigel Avenue routes. The entire detour route was well sign-
posted, and assistance was provided by Tshwane Metro to ensure 
smooth flow of the deviated traffic, with the intention to partially 
open the carriageways by 07:00 on Sunday morning.

The first operation saw the two cranes moved into their final 
positions, and prepared for the lift, whilst protective bidim and 
conveyor belting were placed beneath the bridge to protect the 
road surface. Four wire slings, suspended from two metal lifting 
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girders, one per crane, were then positioned around the bridge, 
as shown in Figure 2. Notches were cut out in the steel beams to 
ensure no slippage of the slings could occur. 

Once the bridge was securely supported by the cranes, the 
cutting of slots in the concrete deck commenced (refer to the 
blue areas in Figure 2). These slots were required to enable access 
to the steel members for final cutting. 

Mobile, motorised access-platform vehicles then lifted the 
cutting teams into position, who then commenced with sec-
tioning the structural members, using gas cutters. The central 

cut was created at 45 degrees to the vertical, to ensure a clear lift, 
and to enable two separate lifts (see Figure 3). 

Once the central span had been cut at the centre, the dem-
olition teams moved into position and cut the deck sections in 
front of both pier supports. The deck sections were then lifted 
and cleared from the remaining structure, after which the load 
was turned and lowered onto the awaiting trucks. 

With the maximum cut length of deck section being approxi-
mately 23 m, a further refinement was required. Two low-bed 
trucks were parked back to back, and the deck section lowered 

Photo 8: Central cut completed; cutting of deck sections on southwestern side in progress

Photo 9: Main span cuts completed, rotation and placement of deck sections on low-bed trucks in progress
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onto them. The sections were first secured onto the trucks and 
were then split by gas cutting, as indicated in Figure 4.

The eastern and far western deck sections were then notched, 
secured and cut in similar fashion to the main span (see Figures 
5 and 6). Once cut, these deck sections were then lifted and 
placed on single low-bed trucks.

The pier legs were then removed in a similar fashion, and crane 
de-establishment could begin. The roadway was then cleared of any 
remaining rubble, protection material and equipment. The surface 
was inspected and phased partial reopening of the N1 commenced 
in accordance with the approved traffic accommodation plan. 

Second partial carriageway closures and final works
The final traffic accommodation processes commenced with the 
partial reopening of the N1, first the southbound and then the 
northbound carriageways.

The two demolition excavators previously positioned on the 
embankment then commenced with the demolition of the con-
crete abutments, working top-down. 

Figure 4: Positioning of low-bed trucks to receive deck sections 
(Courtesy: JET Demolition)

Figure 5: Position of cut on pier leg, southeastern 
side (Courtesy: JET Demolition)

Figure 6: Position of cut on pier leg, 
southwestern side (Courtesy: JET Demolition)
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The public and community at large showed 

considerable interest in the demolition of the 

bridge, and not a single complaint was received 

from motorists regarding the traffic deviations 

during the demolition operation.

Photo 10: Preparatory works to southwestern pier

Photo 11: Lifting of southwestern deck section following cutting

Photo 12: Placement of deck sections onto low-bed trucks

Photo 13: Demolition of abutments commences

The demolition work, which did not require traffic accommo-
dation, other than normal shoulder closures, continued early into 
the week. Further works, such as the reinstatement of fencing 
and slope stabilisation, were then completed after the abutment 
demolition. 

CONCLUSION
The successful completion of the project required exten-
sive technical and administrative collaboration between 
SANRAL, GIBB (Pty) Ltd, JET Demolition (Pty) Ltd, 
G4 Civils (Pty) Ltd, Ndodana Engineers (Pty) Ltd and the 
Tshwane Metropolitan Council.

The public and community at large showed considerable in-
terest in the demolition of the bridge, and not a single complaint 
was received from motorists regarding the traffic deviations 
during the demolition operation.

All role players are thanked and congratulated for ensuring 
that this potentially high-risk demolition operation was com-
pleted safely and successfully within the very tight time con-
straints allowed. 
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