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DORIS system is dedicated to satellite altimetry. This main objective gave to the DORIS network a number of specificities: homogeneous distribution and centralized control of the deployment and maintenance.

Of the four space geodetic techniques contributing to the realization of the International Terrestrial Reference System, DORIS is the only global network managed by a unique entity. Such advantage allows to monitor the stations installation and to pay particular
attention to the antennas monumentation.

IGN in charge of the network deployment since the beginning in 1986 has designed over the years —in consultation with CNES — standard monuments compliant to the DORIS system requirements. The progressive improvement in the quality of the positioning results
has required more stringent monument specifications detailed below. After 15 years of effort on the DORIS stations configuration, now is the time to assess again the network quality stability-wise.

Requirements Components

In order to control and qualify the network configuration, the working body "Groupe Mission DORIS" gﬁ:sze ] A EMUITEE 025 57D CISiTeme pErs:
decided at the end of 2009 to reduce the number of monument types by specifying three standards. Center Concrete base —— ‘ e
= The concrete base is the connection element between the subsoil and the antenna support. We B 5SS
Besides being easy to assembly and easy to implement, these three standard monuments must meet some consider the following three types of concrete base: 5
system and geodetic requirements and fit in all cases with the layout of the premises and the environment. Antenna ‘ E e
*  Pedestal: concrete block or concrete slab close to the ground I _J\ Head Part: “
With regard to the system requirements, the monumentation must: O Pillar: concrete structure over 1m high ' o "idimblfmsularplate

*  Building: concrete construction according to the norms Antenna Support

<~ Marker:
: Domed brass bolt

¢ enable a perfeCt adeStment Of the antenna Verticality; Antenna ‘e\ The foundat—ion Sizes must be appropriate to the Soil Structure. ____________ " -

. be higher than 1.85m to reduce signal power attenuation and multi-path effect; §gif§[e“°

. be resistant as much possible with regard to the solidity and the corrosion. |

Antenna support
The antenna support is the metallic structure holding the DORIS antenna up in the space between

In addition, the installation must comply with general geodetic specifications: the concrete base and the antenna bottom.

e alithospheric marker below the antenna embedded in concrete base is essential; This metal part is fastened to the concrete base according to standard building rules with expansion &
. markers must be within sight of theodolite; that is to say at head height; anchors or threaded rods embedded with epoxy. ’

. monuments must be very stable with foundations well anchored to the ground.
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The antenna is fixed to the antenna support head made of submittal stainless steel plate equipped &
% with leveling screws in order to adjust its verticality. y , ,
The DORIS Antenna Noumea

Example: construction of a concrete pedestal on hard soil

Ad el pt&ti on tO t h = te rra i N e i for a new DORIS station in New Zealand

Thin Yop soil

After geological data studies (if available) and a field reconnaissance looking for possible exposed bedrock, the antenna location is determined to ensure a good level of stability.
The design and the depth of the base construction are depending on the soil structure:

Solid bedrock: anchor with reinforcing rods the mount foundation in solid bedrock when accessible is the best option.
Hard soil: when this kind of soil not so easy to dig out is reached, a large reinforced concrete slab is poured in order to make a stable foundation.
Soft soil: the solution consists of enlarging the concrete slab in order to behave as a stratum.

Sizes (height and width) of the pedestal or pillar are defined in accordance with the antenna support type. All construction must meet current physical building specifications; but,
as DORIS network is set up in many remote areas, we have to work with the existing local expertise.

Opportunities for setting up antennas on existing construction are always considered in accordance with the requirements.

Terrace roofs are sometimes the only option to get a clear view of the sky with suitable obstructions. In that case, the antenna should be installed on bearing wall buildings or near
support structures. Small footprint and one-storied buildings with solid foundations on bedrock are preferable to bigger and higher constructions.

Specifications

A document describing the standard configurations compliant with the system and geodetic requirements applicable to the management of the DORIS station network, named “DORIS Site Standard configurations” (J.Saunier, IGN) is available on IDS website as an appendix of the CNES
document "System Requirements for Management of the Station Network”.

Monument type |

Description Half-meter high metal tower installed on load-bearing wall Custom made stainless steel tripod installed on concrete pillar Very rigid steel tower installed on concrete block

Base type Top of a load-bearing pillar or at the corner of two load-bearing
walls of small building (one storied)

Pillar 1,5 m high above ground Concrete block (25 cm minimum above ground) or concrete slab

. 40 cm width 60 cm sided minimum
Base requirements 23cm width

Domed brass mark 12 mm diameter Domed brass mark 12 mm diameter

Marker Domed brass mark 12 mm diameter Custom made stainless steel tripod (min. height 40cm) ISO galvanized steel tower; triangular section of 32 cm; 2 m high

Antenna support Galvanized steel tower; triangular section of 21cm; 50cm high Stainless steel triangular plate type I

Stainless steel triangular plate type Il

Head part Stainless steel triangular plate type | Safinlless el @igk with 2 Hellea Triangular tower base with 3 disks diam. 11cm with 4 holes

Foot part Steel triangular plate 20/10 with 3 holes IGN workshop Etablissement Leclerc, 3 rue des Crocs, 77873 Montereau, France

Manufacturer Etablissement Normand, F-62110 HENIN BEAUMONT, France Custom made (adaptable on existing threaded rods), high Higher monument, smaller pedestal

Assets Small footprint, easy shipping, easy setting corrosion resistance, stability, easy shipping, and easy setting. Limited corrosion resistance, shipping, and setting

Disadvantage Galvanized but not corrosion-resistant steel, low-rise support Maximum height 50 cm for stability reasons Poor visibility

Preferential use Low-rise building with narrow walls, non-corrosive environment 3 Corrosive environment, clear sky view Th',s rponument type £ 2150 e Lsee gn terracg ey szl _,2*" - ~—
- i ; This support type can also be used on load-bearing walls Type ll: Kerguelen building (one storied) and as an exception on wide and low e

Comment For stability reasons, it is not recommended to add a 2" element Type I: Djibouti ype Ii: g concrete pillar. Type Ill: Thule

Stability assessment

The latest assessment of the monumentation stability was carried out by Fagard H. (Journal of Geodesy, 2006) “Twenty years of
evolution for the DORIS permanent network”. Of the different evaluation approaches, the option retained was to assess all elements in
the monument that may contribute to the antenna instability in order to determine the “Instability Degree” (ID), based on 17 criteria.

History

In reviewing the history of the network evolution,
three main phases can be identified:

1986-1992: the network set-up
e The Alcatel antenna era

* Initial objective: decimeter level accuracy orbits
e 32 stations deployed in 1990

Today, the resources at our disposal are identical. Specific field operations for the sole purpose to improve or to monitor the
monumentation are impossible. We work for monumentation improvements only when we need to go on-site for another major reason.
However, over time, we have collected a fair bit of information and little by little, the outcomes in terms of quality is measurable.

Since the criteria used by Fagard H. (2006) are now obsolete, new indicators has been defined:

Monumentation type

0: Standard (I, Il, or Ill) —=s5thuee @NY-ALESUND.
1: Good quality (ex: pillar) == 7% 4 &5 - P

1992-2000: the network densification
* The Starec antenna era
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The first era monuments no longer exist since the Alcatel antenna has been replaced by the Starec antenna. Cizologicy| s bl ' RIKITEA «. N G | ;’.LA-REUN'ON /"7 [ NOUMEA
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In 2000, a first estimate of the stability taking into account the antenna type, the antenna support, the structure nature and the 3: Soft soil : 3 |
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installation date was made by Fagard and Orsoni (IGN). This evaluation allowed the DORIS working group to decide on an action plan to S Bt S S OW A

te the network tation. It is during thi tion phase that standard t d I: Meets IGN specifications s e ‘

renovate the network monumentation. It is during this renovation phase that standard monuments emerged. D Deei i et conchar s

3: Dubious or unknown
L ) ) ) _ ' . poor @ average o excellent

In these last 15 years there has been significant improvement in the network monumentation and that action continues. Location on the terrace roof .
0 Qﬁ,’ii‘;%'.'f,zﬁ'r%g ilar or wal Stability assessment of the current DORIS Network (October 2014)
2: On a beam or a slab above a load-bearing pillar or wall => see ”Instability Degree” values in the table below
3: Away from a load-bearing pillar or wall

ID 5 8 5 15 5 7 11 8 11 6 6 10 10 9 7 6 15 5 8 8 5 13 6 9 18 10 13 6 6 7 19 7 5 12 6 8 13 5 11 17 13 13 5 7 3 15 9 20 8 4 16 6 6 5 7 18 7 8 6

These “Instability Degree” values served as input into a table of estimated uncertainties in the position of the antenna reference points for co-
Status located sites (contribution to ITRF2013).
UCCEp TR RSSO Bl STl U el S i B CIE s Rt el i e s In order to gather meaningful information from the DORIS station position time series, we must continue this effort on the monumentation

stability. Several actions are already in progress aiming at providing better assessment of the network monumentation:
9%

29% 34% 21% . 12% SRl _ o _
Al 222 « substandard 2% 2,5<H<3m » Systematic control of antenna verticality before equipment replacement
der 5 ° - - . . . - . e . .
SeerevEen  type 1 o 3<H<4m  Equipping sites with geodetic control points and targets on the monument in order to carry out stability monitoring surveys (2013: Grasse)
between 5 to 10 years 24% : o 0 q . . .
type 2 | 4<H<5m Mechanical laboratory study of the 3 antenna supports (metal part): resistance, distortion, expansion
over 10 years \
L type 3 ‘ 5<H<10m
5% > 10m Another action is to conduct a study on the time series of the co-located sites (about 40) in order to measure and analyze the remaining noise

Monuments age Monuments type Monuments height above ground after elimination of the tectonic plates movement.

New frontiers of Altimetry - Lake Constance, Germany - October 2014 - IDS workshop



