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Rezumat. Entrapozitul MacDonald a fost construit în 1970 la Paris, în arondismentul 19. Edificiul 
din beton armat are caracteristicile urmatoare: (a) lungime exceptională de 616 m, trei niveluri şi 
înălţimea unui etaj de 6,00 m, largimea aproximativă de 68 m, (b) de la origine a fost construit pentru 
a putea primi 4 etaje suplimentare, (c) dispune de o trama industrială de 8,00 x 8,50 m. Pentru a evita 
demolarea s-a decis să se reutilizeze structura existentă pentru un program de construcţie de 
210.000 m² cu locuinţe, diverse activităţi şi un mare centru comercial. Programul de construcţie a 
fost stabilit în acord cu primăria Parisului şi cuprinde un pasaj pentru tramvai. Sunt presentate: 
(1) structura existentă, (2) concepţia architecturală care combină structura existentă şi noua construcţie, 
(3) fundaţiile existente şi noile fundaţii, (4) constructia de locuinţe, (5) construcţia de birouri. 
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Abstract. The MacDonald warehouse was built in 1970 on the Boulevard Macdonald in the 19th 
district of Paris, France. The characteristics of this all-concrete building are unusual: (a) it is 
exceptionally long, 616 meters, with a width varying between 48.25 and 68.85 m; (b) it was 
originally intended as a base for future extensions, so it is deliberately overdesigned, (c) the 
facades are regular; (d) it has an industrial layout (8 m x 8.5 m); (e) there are three main, 
independent levels: a 6.10 m high basement, and a ground floor and first floor, both 6.30 m 
high.To ensure that the warehouse is re-used, not demolished, the conversion must use the existing 
structure to accommodate the programme, but without adding extra constraints by comparison 
with a new structure. The conversion will change the scale of the MacDonald warehouse, allowing 
for a diversified programme with a mixture of residential units, offices, shops, activities and public 
amenities.The programme consists of more than 210,000 m² of housing, offices, activities, shops 
and amenities. It is part of a major urban renewal project to transform the north-eastern sector of 
Paris. The development is being carried out by Paris-Nord-Est under a private law framework but 
according to a programme and procedures worked out with the Paris municipal authorities. This 
involves creating a „breach” in the building for a tram line.The presentation will cover: (1) the 
existing structure, (2) the architectural design incorporating the current building and its extensions, 
(3) an analysis of the underpinning of the foundations, (4) the residential units, (5) the offices, (6) 
the activities. The new development will cover the entire 616 m length of the warehouse 
 
Keywords: long,width, industrial layout, existing structure, extensions. 
 
The redevelopment and upgrading of the districts in north-east Paris is proving to be a specific 

urban challenge that raises specific questions. The site (fig. 1) is located at the edge of the city, with a 
building, which, by its length and its location, complements and reinforces the existing boundaries: the 
railway, the Boulevard MacDonald itself and the Boulevard Périphérique ring-road. 

The development of the whole north-east Paris zone hinges on urban renewal of the surrounding 
areas conditions. More specifically, the building will be accessible in order to facilitate the transition 
from a fringe location to full incorporation into city life.  

Once this redevelopment is complete, the scale of the MacDonald warehouse [1] will have 
changed. This will allow for a diversified development combining residential accommodation, shops, 
businesses and public facilities. 
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Fig. 1 – The MacDonald’s site. 
 
 
 
The MacDonald warehouse was constructed [2] in 

1970 in the 19th arrondissement of Paris entirely in 
concrete. The construction along the Boulevard MacDonald 
has very particular features: 

 it is of an exceptional length: 616 metres, with a 
width varying between 48.25 and 68.85 metres; 

 it was originally designed to be a plinth for 
future extensions, and was thus deliberately over-sized; 

 it has a rigorous structure, reinforced by the regular grid of its external elevations; 
 it has an industrial grid (8 m x 8.5 m), which allows adaptation to various briefs; 
 it has three main autonomous floor levels: a basement 6.10 metres high, a ground floor and 

one upper floor. these are each 6.30 metres high. 
The brief comprises [3] more than 210,000 m² of residential accommodation, offices, businesses, 

shops and facilities. It forms part of the major urban renewal project in the north-east sector of Paris. 
The operation is being carried out by Paris-Nord-Est as a private development, but in accordance 
with a brief and procedure agreed jointly with the Paris City Authority. This is the reason for the 
"crevasse" (Fig 2)made in the building to make room for the passage of the T3 tramway, to connect to 
the future Regional Express Network (RER) station. 

 
 
 
 
 
Fig 2 – Passage of the T3 tramway. 
 
 
 
 
 

Environmental context. The warehouse was located in the 1960s on a former gasworks, which 
was demolished, but the environmental traces of which still remain in the ground under the basement 
(6 m below natural ground level) and in the backfill around the perimeter of the construction. 

The site is contaminated with various amounts of heavy metals and hydrocarbons in the first 
few metres of made-up ground around the external perimeter of the building and also in the ground on 
which the construction bears. 

1. THE EXISTING CONSTRUCTION (Fig 3) 

Basement: this comprises a slab 15 to 20 cm thick on the grid of the columns. The permissible 
live load is 2 t/m². The basement structure is carried by 0.85 x 0.85 m columns, set out on a grid of 
approximately 8 x 8.5 m and bearing on piles, the diameter of which varies from 1.00 to 1.60 m. The 
average length of the piles is 10 m, measured from the floor slab. At the positions of the external 
walls, the columns are integrated into the walls, with an internal projection of 0.64 m. 

Ground floor: this is a suspended slab, with a permissible live load of 2 t/m². 
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Upper floor: a particular feature of the project is the existence of two cantilevers of 
approximately 6.00 m to the north and the south of the existing building. The strength of these 
cantilevers is assured by the north-south symmetry, with the upper floor slab in tension and the slab 
over the GF in compression. 

 

 
 

Fig. 3 – The existing construction. 
 

Investigations have confirmed that the load-bearing capacity of the materials is that set out in 
the contemporary design calculations and that, from a representative sample, the reinforcement used is 
as specified on the working drawings. It has been possible to examine a large number of the original 
drawings, which has given a general view of how the building was constructed. Any discrepancies will 
be dealt with by using conservative assumptions. 

2. THE DESIGN INCORPORATING THE EXISTING CONSTRUCTION  
AND THE EXTENSIONS  

The proposal for the redevelopment of the MacDonald warehouse building includes works 
arising from a change of use in the existing floor levels, in combination with the construction of 
additional floor levels above ground level.There are two passages under the tramway: one for the coach 
park and the delivery road and one for traffic at the lower level of the shared car park. The passage for 
the car parks comprises a tunnel, which is created by two transverse walls with a thick slab over.  

Transition slabs will have to be provided between the sections of tramway, constructed on a 
backfilled support and the two passages. 

At the location of the tramway passage, the „fault” should not interrupt the existing external 
elevation at G+1. The Paris public transport authority, RATP, will allow a footbridge to be constructed 
over the tramway, provided that the supply lines are protected. Once the works on the break in the 
building have been completed, a linking footbridge, constructed from steel beams with a mixed slab 
under it and over it will be constructed between the two sides. 

The location of the warehouse between a boulevard and railway lines creates very serious 
acoustic constraints.The proximity of the warehouse to the transport links was previously a 
considerable advantage. It was an ideal communication "node" for the transport of goods. For this use, 
the acoustic impact was not considered to be a disadvantage.But the new brief now includes residential 
accommodation, offices and public activities. These functions are much more sensitive to noise levels. 
The capacity of meeting this necessary requirement is a determining factor in the design of the 
external elevations overlooking the streets or the railway lines.Analyses of the noise level (Fig 4) have 
been carried out by a sustainable development consultant. The results are set out below. 

The proposals (4, 5] include the refurbishment and the change of use of the existing construction 
by a vertical extension, adding structures to be used as residential accommodation, offices etc.  
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Fig 4 –  Noise level. 
 

These new constructions will create additional loads to the old foundations. Locally, at the cores 
under the residential accommodation zones in particular, the new loads will be carried jointly by the 
old foundations and by new foundations (micropiles). Coherent mechanical behaviour will have to be 
ensured between the new and the old foundations.The wind-bracing of the new project is provided by 
means of new walls tied to the existing slabs and, sometimes, to the existing columns, which transfer 
the horizontal forces to the ground via the existing piles and new micropiles. As the walls in the upper 
part of the existing building do not necessarily align with those in the new project, the slab will, in 
places, act to transfer the vertical loads.The central section of the existing flat roof slab will be 
demolished in order to create a private planted area, through which traffic will pass between the 
buildings to the south and the cores to the north.The creation of a central garden above level G+1 will 
leave only a line of two consecutive columns in the north-south direction. In order to stabilise this 
structure, wind-bracing walls will be provided immediately above the existing columns (8.5 m long) at 
each level of residential accommodation that is not wind-braced by the cores. 

 

 
 

Fig 5 – New cross section. 
 

The design work of this area has led to the construction of tree tubs in the central grid and the 
treatment of the surrounding grids either with a mineral finish or with a thick layer of earth. 

The design work on the shafts, and also that in connection with point loads has determined the 
necessary works: (i) The central section of the existing slab will be demolished and replaced with a 
new slab with tree tubs. (ii) A grid of beam downstands will be constructed to support the tree tubs. 
(iii) Beam downstands will be added under the zone loaded with a thick layer of earth. (iv) The grids 
that are unaffected by the tubs or by the earth will remain as they are. 
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3. GEOTECHNICAL INVESTIGATION AND UNDERPINNING  
OF FOUNDATIONS  

A soil investigation survey has been carried out in order to detect anomalies in the marls and 
marl rock, created by possible disintegration that may have occurred in the gypsum.  

A map of anomalies has been obtained using Voxler software. On the basis of speeds of progress 
provided by each destructive borehole, this software allows interpolation in order to reveal trends. 

The vertical sections allow the speeds of progress of each deep borehole to be viewed, 
depending on depth. The horizontal sections, carried out at various depths under the building, provide 
an evaluation of the extent of the anomalies on plan. 

The various charts provided have revealed: (i) A concentration of anomalies under the whole of 
the building (F1 to F65). It can be assumed that this zone is located in the middle of the layer of marls 
and marl rock, i.e. between 30 and 34 m under the level of the basement slab. (ii) Relatively obvious 
anomalies at the base, the middle and the top level of the marls and marl rocks. These anomalies are 
relatively far away from each other, but the level of occurrence is high to severe. (iii) A concentration 
of anomalies in the north-east section of the building.(iv) Locally, anomalies in the Beauchamp sands, 
without apparent continuity with the layer immediately below. 

The relatively small quantities of mortar injected during the five tests carried out overall allow 
the conclusion that the anomalies encountered when drilling do not extend far and that the ground has 
a low capacity for impregnation with slurry. 

The anomalies therefore correspond to decompressions and not to voids. The risk of sudden 
collapse can therefore be set aside, as can settlement or slump (linked to disintegration phenomena) of 
sufficient extent to create a risk for the safety of the building. 

Following the detection of anomalies under the points of the piles, it has been decided to 
reinforce all 538 piles using the jet grouting process.  

There are two separate procedures to be followed, depending on the diameter of the piles: 
 for the piles less than 1.60 m diameter: the pile will be reinforced by a single column of jet 

grouting of at least 3 m under the points of the piles; 
 for the 1.60 m diameter piles: the pile will be reinforced by two intersecting columns, each at 

least 4 m long, 1 m of which will be above the point of the pile. 

The piles in the warehouse of 1.40 and 1.50 m diameter and of an average length of 10 m will 
be reinforced for 5 m from the top: 

 
 Table 1 

Existing piles 

 
 
 
 
 
 
 
 

* or equivalent. 
 

The columns of jet grouting have been sized to make the concrete in the pile work at 4.2 - 4.8 MPa. 
The discriminating criteria in respect of the sizing of the foundations are of three orders: (i) absolute 
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settlement criterion limited to 1 cm; (ii) maximum permissible stress in the concrete limited to 4.8 MPa; 
(iii) maximum permissible bearing capacity of the ground. 

Following the reinforcement work carried out by jet grouting, the piles will be able to carry the 
following maximum forces: 

 
Table 2 

Capacity of piles after jet grouting 

 
 
 
 
 
 
 

(0): The shear force is given at the top of the pile and remains compatible with the 
reinforcement in the pile. 

(1): In order to remain within the central 1/3, the pile must be subjected to a normal 
force equal to or greater than the specified value. 

(2): After reinforcement by jet grouting, an average working stress at the top of the 
pile will be between 4 and 4.8 MPa. 

 
The stiffness is given at the top of the pile: 
 pile diameter 1400, Kv = 900 MN/m; Kh = 105 MN/m; 
 pilediameter 1500, Kv = 950 MN/m; Kh = 100 MN/m. 
For the determination of the horizontal stiffness, the pile is assumed to be hinged at the top. 
 

Because of the higher loads imposed by the structure, it is proposed to supplement the existing 
pile foundations with new micropiles. 

The micropile foundations will allow the following targets to be met: 
 to take the vertical loads transferred downwards from the extensions;  
 to take the local horizontal forces, in particular in zones where the thrust from the ground is 

dissymmetrical; 
 to limit the differential settlement between the existing piles and the micropiles to 5 mm; 
 to avoid creating problems for the existing foundations. 
The micropiles will be type IV (repetitive and selective injection) with a drilling diameter of 

220 mm and installation of tube liners grade N80. 
For a 22  micropile 15 m long, with a load-bearing capacity of 860 kN, the stiffness at the top 

will be: Kv =240 MN/m and Kh = 11 MN/m 

4. THE RESIDENTIAL ACCOMMODATION  
ON THE UPPER FLOORS 

The architectural solution allows for residential areas to be provided along the north and south sides 
of the building. A concrete structure has been preferred for reasons of acoustic and thermal performance. 
However, the area to be created does not allow this choice on all the residential accommodation levels. 

As the existing grid is not suitable for the creation of small dwellings of varying sizes, the 
transfer of the loads to the existing columns will be made using a transfer slab. The external walls are 
considered to be beams, with openings between the existing columns.  
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The available slab-to-slab heights on the upper floors do not allow for construction using 
downstand beams, so the decision has been taken to construct a thick, insitu concrete floor slab. 

The existing building is provided with expansion joints at approximately 32 m centres in a 
north-south direction. There are no joints in the opposite east-west direction. The residential buildings 
are, in places, located astride the expansion joints; they must be kept structurally separate from the 
existing framework by the installation of sliding supports. 

 
 
 
 
 

Fig. 6 – Sliding supports. 
 
 
 
 

The dwellings will be constructed between levels G+1 and G+6 (fig. 7). In view of the capacity 
of the existing piles, levels G+5 and G+6 will have a lightweight structure with lightweight partitions 
and cladding, so as not to exceed the capacity of the piles. As a result, the two residential levels will 
have to be "lightweight", but it will be possible to convert them subsequently into equivalent 
lightweight floor slabs. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig 7 – New foundations and structures. 
 

All the main cores (fig. 8) on the north and south elevations (23 cores) continue down to G-1 
and have foundations [6]. 

Several finite element models (fig. 9) were carried out before the new structure of the residential 
accommodation was finalised, in cohesion with the existing structure and the load-bearing capacity of 
the piles and micropiles. The consulting engineers used Effel and Robot software. The technical 
supervisor Socotec has been appointed to carry out a check with a duplicate calculation using Hercules 
software. 

The 28,000 m² office buildings will be constructed with a steel framework and composite steel 
decking and concrete floor slabs (fig. 10, 11). The sub-division of the offices matches the expansion 
joints of the warehouse.  
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Fig. 8 – Main cores. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                  Fig. 9 – Finite elements models. 
 
 

5. THE STRUCTURE OF THE OFFICES  

The existing grid of 8.00 x 8.50 has been retained in the offices as a basic solution [6], for 
reasons of the transfer of loads to the existing structure. At the positions of the joints, a double column 
is proposed. The overall stability of each building is provided by wind-bracing crosses, set out so as 
not to interfere with the working areas. 

Vibration problem of a single floor when walked on by occupants, grids 49 – 53 
There is a possible risk of a vibration problem in the office floors as the occupants walk around. 

A finite element model calculation has been prepared using ANSYS 10.0 XP 64 bits. The objective of 
this was to calculate the levels of vibration of a typical floor slab in the office project. The solutions 
studied take into account the requirement for a 66 cm maximum thickness (beams + floor slab). 

The study was carried out in the frequency range [0-20] Hz. The maximum frequency of 
excitation is that of the 5th harmonic of walking at 2.2 Hz, i.e. 11 Hz. 
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Fig. 10 – New offices structure. 
 
 
 
 
 
 
 

 
 

 
 

Fig. 11 – Offices finite elements models. 
 

The natural modes of the structure used for the calculation of the walking response have been 
calculated up to at least 20 Hz. The damping applied is modal damping set at 2% of the critical 
damping for all modes. Pedestrian excitation was modelised: this corresponds to an 80 kg person 
walking at fundamental walking frequencies from 1.5 to 2.2 Hz. 

Four excitation models were used in parallel. These take into account walking harmonics 1 to 3 
and up to 5 for certain models. 

The excitation was applied in accordance with four cases of walking on the floor slab and the 
vibratory response was calculated at a large number of points over the excited zone. The configuration 
obtained with HEM 450 secondary beams and 9.5+5.5 steel deck was calculated, in order to propose a 
solution within the overall "Offices" size of standard ISO 10137. 
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6. CONCLUSIONS 

The proposed refurbishment of the MacDonald warehouses comprises an existing warehouse 
dating from the beginning of the 1970s, approximately 600 m long and 60 m wide, on which it is 
proposed to add a new structure to create residential accommodation and offices. 

Where the respective capacities of the existing piles, columns and floor slabs are exceeded, 
reinforcement is recommended. This will include, in particular: 

- treatment of the existing piles by jet grouting; 
- addition of load-bearing elements founded on micropiles (column or wall); 
- reinforcement of the existing columns with sprayed concrete; 
- reinforcement of the edges of the slabs around shafts; 
- demolition of over-loaded slabs and reconstruction to suit the new forces. 
 

The management of the project will be divided between several project managers, in accordance 
with the breakdown of the brief (residential/offices/existing). Each of them will be associated with a 
design team including the consulting engineers: Setec, Arcoba, Mimram and Batiserf. 

Technical supervision will be carried out by a single technical supervisor, Socotec, for the 
whole operation.Vinci Construction France / Sicra will carry out all of the foundations and the 
concrete structures. Paimboeuf will construct the steel structure of the offices. 

 

As far as the monitoring of the existing structure during the execution phase is concerned, 
particular attention will be paid to the interface zones: 

 between the existing building and the new constructions; 
 between constructions carried out by different project managers; 
 the phasing will be analysed overall, with no regard to the sub-divisions between the 

different project managers. 
 

Controls will be carried out: 
 regular inspections to identify any problems; 
 targets with the automatic measurement of deformities, located in the most sensitive zones 

(corbels in particular). 
 

To carry out the operation for the redevelopment of the MacDonald warehouse, several 
technical elements have been evaluated, in order to reach an optimised solution. The retention of the 
existing structure has been favoured in an effort to safeguard the heritage value of the building. 
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