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Specialising in Temporary Works

Global ReachEngineering Expertise Practical Solutions 



Global ReachEngineering Expertise Practical Solutions 

A
bo

ut
 u

s
Independent design House are a multi-disciplinary 
global Civil, Structural & Geotechnical engineering 
design consultancy, we specialise in delivering innovative 
and professional temporary and permanent works design 
solutions, along with comprehensive training services for the 
construction industry. 
 
�:�L�W�K���R�ˆ�F�H�V���L�Q���W�K�H���8�.�����,�U�H�O�D�Q�G�����D�Q�G���3�R�O�D�Q�G�����R�X�U���W�H�D�P���R�I���I�X�O�O�\���T�X�D�O�L�¿�H�G���F�L�Y�L�O��
�D�Q�G���V�W�U�X�F�W�X�U�D�O���H�Q�J�L�Q�H�H�U�V���D�U�H���F�R�P�P�L�W�W�H�G���W�R���G�H�O�L�Y�H�U�L�Q�J���S�U�R�M�H�F�W�V���H�ˆ�F�L�H�Q�W�O�\����
�V�D�I�H�O�\�����D�Q�G���R�Q���E�X�G�J�H�W�����)�U�R�P���F�R�Q�F�H�S�W���W�R���F�R�P�S�O�H�W�L�R�Q�����Z�H���D�V�V�H�V�V�����G�H�¿�Q�H����
analyse, and design the most complex and demanding structures, 
drawing on expertise in structural engineering and temporary works. 
 
We collaborate closely with sub-contractors, main contractors, developers, 
and homeowners to provide tailored solutions across the full spectrum of 
construction projects. 
 
Our proven approach has earned us the trust of the industry, thanks 
to designs that are economical, safe, and practical. We understand 
the importance of protecting the integrity of the existing environment 
and infrastructure, ensuring our solutions integrate seamlessly with 
construction phasing while optimising health and safety, labour, plant, and 
�P�D�W�H�U�L�D�O���H�ˆ�F�L�H�Q�F�\�� 
 
We pride ourselves on clear communication, collaborative working, and 
technical excellence, supporting clients in delivering their projects with 
�F�R�Q�¿�G�H�Q�F�H���D�Q�G���F�H�U�W�D�L�Q�W�\�� 
 
Design Engineering solutions built on experience, precision, and trust.

3D Drafting, Modelling & BIM Independent Checking

Temporary Works DesignCivil & Structural Engineering Design

Permanent Works Design Formwork Design �6�F�D�‡�R�O�G���'�H�V�L�J�Q

Bridge Design & DetailingGeotechnical Design Services

Housing Design Structural Steel Design & Detailing

Reinforcement Design & Detailing Steel Connection Design
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Independent Design House
Studio 2, Westree House
2 Westree Road
Maidstone, Kent
ME16 8HB

Independent Design House
�³�+�(�5�(�´���R�ˆ�F�H�V
470 Bath Rd,
Arno’s Vale,
Bristol, BS4 3AP

Independent Design House  
Unit F.13
�(�[�H�W�H�U���6�F�L�H�Q�F�H���3�D�U�N
�6�F�L�H�Q�F�H���3�D�U�N���&�H�Q�W�U�H��
Babbage Way,
�&�O�\�V�W���+�R�Q�L�W�R�Q��
Exeter, EX5 2FN

Independent Design House
�6�X�L�W�H�������&�D�U�Q�P�R�Q�H�\���+�R�X�V�H��
Edgewater Road,
Belfast
BT3 9JQ

Independent Design House
�R�V�����%�R�K�����:�U�]�H���Q�L�D������������
���������������.�U�D�N�y�Z

Independent Design House
Perth, Australia
Coming Soon!

Independent Design House
Middlesbrough
Coming Soon! 
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At IDH we bring together temporary works expertise, geotechnical 
precision, and practical design thinking to deliver complex projects that 
�N�H�H�S���W�K�H���Z�R�U�O�G���P�R�Y�L�Q�J���V�D�I�H�O�\���D�Q�G���H�ˆ�F�L�H�Q�W�O�\��

With deep expertise across a wide range of sectors, we provide practical 
design and professional advice at every stage, partnering closely with 
�F�R�Q�W�U�D�F�W�R�U�V���D�Q�G���V�X�E�F�R�Q�W�U�D�F�W�R�U�V���W�R���H�Q�V�X�U�H���V�D�I�H�����F�R�V�W���H�‡�H�F�W�L�Y�H�����D�Q�G���W�L�P�H�O�\��
delivery.
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Services Include:
• Site Meetings, Inspections and Surveys

• Detailed Design Drawings and Calculations

• Hoarding, Fencing, Gates and Signboards

• Steel and Concrete Temporary Structures

• �&�R�Q�V�W�U�X�F�W�L�R�Q���6�H�T�X�H�Q�F�H���D�Q�G���3�O�D�Q�Q�L�Q�J

• CAT 3 Independent Design Checks

• �3�U�R�S�S�L�Q�J�����6�K�R�U�L�Q�J���D�Q�G���1�H�H�G�O�L�Q�J

• �$�,�3�V���I�R�U���+�L�J�K�Z�D�\���$�X�W�K�R�U�L�W�L�H�V

• Temporary Earthworks

• Stability Assessments

• Temporary Roads

• Excavation Support 

• Façade Retention

• �6�F�D�‡�R�O�G���'�H�V�L�J�Q

• Retaining Walls

• Crane Bases

• �8�Q�G�H�U�S�L�Q�Q�L�Q�J

• �6�K�H�H�W���3�L�O�L�Q�J

• �3�L�O�L�Q�J���0�D�W�V
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As part of a vital infrastructure upgrade, the Gloucester Road Flyover 
Bridge in Bristol is undergoing a structural maintenance program. This 
includes bearing replacement and concrete repairs to the East and West 
approach walls. IDH has been commissioned to deliver a bespoke access 
�V�F�D�‡�R�O�G���G�H�V�L�J�Q���W�R���V�X�S�S�R�U�W���W�K�H���F�R�Q�F�U�H�W�H���U�H�S�D�L�U���Z�R�U�N�V���V�D�I�H�O�\���D�Q�G���H�ˆ�F�L�H�Q�W�O�\�� 

Scope of works: 
• Safe and continuous access to low-level verge areas

• Full accessibility for panel repair works at multiple heights

• Support for a phased approach to the East and West walls 

�.�H�\���'�H�V�L�J�Q���&�R�Q�V�L�G�H�U�D�W�L�R�Q�V��
• �3�K�D�V�H�G���(�[�H�F�X�W�L�R�Q�������:�R�U�N�V���W�R���E�H�J�L�Q���R�Q���W�K�H���(�D�V�W���D�S�S�U�R�D�F�K���Z�D�O�O�����D�V��

preferred

• �&�R�Q�W�L�Q�X�R�X�V���(�[�F�D�Y�D�W�L�R�Q�������/�R�Z���O�H�Y�H�O���Y�H�U�J�H���Z�R�U�N�V���W�R���I�R�O�O�R�Z���D���V�H�T�X�H�Q�W�L�D�O����
uninterrupted process 

• �+�L�W���	���0�L�V�V���5�H�S�D�L�U�V�������6�F�D�‡�R�O�G���G�H�V�L�J�Q�H�G���W�R���D�F�F�R�P�P�R�G�D�W�H���U�H�S�D�L�U���R�I���W�Z�R��
panels at a time

• �'�X�D�O���/�H�Y�H�O���$�F�F�H�V�V�������6�F�D�‡�R�O�G���V�R�O�X�W�L�R�Q�V���P�X�V�W���V�X�S�S�R�U�W���V�L�P�X�O�W�D�Q�H�R�X�V���Z�R�U�N��
at high and low levels

A38 Flyover
Bristol
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M6 Clifton Bridge
Cumbria, England

A key rail bridge carrying the West Coast Main Line over the M6 near 
�3�H�Q�U�L�W�K�����&�X�P�E�U�L�D�����L�V���E�H�L�Q�J���U�H�S�O�D�F�H�G���L�Q���H�D�U�O�\�������������D�I�W�H�U���U�H�D�F�K�L�Q�J���W�K�H���H�Q�G��
of its design life. The new structure is a three-span trapezoidal box girder 
composite bridge and will maintain vital rail connections between the north 
of England and Scotland.

IDH have been appointed to provide temporary works and erection 
�S�O�D�Q�Q�L�Q�J���W�R���V�X�S�S�R�U�W���W�K�H���V�D�I�H���D�Q�G���H�ˆ�F�L�H�Q�W���L�Q�V�W�D�O�O�D�W�L�R�Q���R�I���W�K�H���Q�H�Z���E�U�L�G�J�H����

Scope of works:
• Temporary Support Modeling: Tekla 3D models and GA drawings for 

Mabey trestles.

• Lifting Arrangements: Calculations, modeling, and drawings for loadout 
and on-site lifting.

• Delivery Supports: Trailer support design, detailing, and fabrication

• Draw Cleats & Fairing Aids: Structural design, Tekla modeling, and 
fabrication details.

• Overturning Checks: Stability analysis of girders on temporary supports 
�Z�L�W�K���U�H�V�W�U�D�L�Q�W���G�H�V�L�J�Q���D�V���U�H�T�X�L�U�H�G��

• �-�D�F�N���6�X�S�S�R�U�W�V�����6�S�H�F�L�¿�F�D�W�L�R�Q���D�Q�G���R�Y�H�U�W�X�U�Q�L�Q�J���F�K�H�F�N�V���I�R�U���+�\�G�U�D���&�D�S�V�X�O�H��
jacks, plus bespoke plate design where necessary.
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Transpennine Route Upgrade
�1�R�U�W�K���(�Q�J�O�D�Q�G

As part of a major rail infrastructure upgrade, six stations are undergoing 
�V�L�J�Q�L�¿�F�D�Q�W���L�P�S�U�R�Y�H�P�H�Q�W���Z�R�U�N�V���W�R���H�Q�K�D�Q�F�H���S�D�V�V�H�Q�J�H�U���H�[�S�H�U�L�H�Q�F�H����
�D�F�F�H�V�V�L�E�L�O�L�W�\�����D�Q�G���V�H�U�Y�L�F�H���H�ˆ�F�L�H�Q�F�\�����7�K�H���S�U�R�M�H�F�W���L�Q�Y�R�O�Y�H�V���H�[�W�H�Q�V�L�Y�H��
earthworks, the construction of nine new bridges, and a multi-span 
�Y�L�D�G�X�F�W�����H�Q�D�E�O�L�Q�J���W�U�D�F�N���U�H�D�O�L�J�Q�P�H�Q�W�����H�O�H�F�W�U�L�¿�F�D�W�L�R�Q�����D�Q�G���F�D�S�D�F�L�W�\���H�[�S�D�Q�V�L�R�Q��
�W�R���V�X�S�S�R�U�W���I�D�V�W�H�U�����P�R�U�H���I�U�H�T�X�H�Q�W���H�O�H�F�W�U�L�F���W�U�D�L�Q�V�� 
 
IDH has been appointed to deliver multi-disciplinary design services, 
encompassing temporary works, formwork design, and a range of 
�V�S�H�F�L�D�O�L�V�W���H�Q�J�L�Q�H�H�U�L�Q�J���V�R�O�X�W�L�R�Q�V���W�K�D�W���V�X�S�S�R�U�W���W�K�H���V�D�I�H���D�Q�G���H�ˆ�F�L�H�Q�W���G�H�O�L�Y�H�U�\��
of this transformative transport project.

Scope of works:
• Formwork design

• Temporary works design

• �6�F�D�‡�R�O�G���G�H�V�L�J�Q

• Edge protection

• �5�5�$�3���S�U�R�W�H�F�W�L�R�Q

• Haul road design
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• Swept path analysis

• �3�R�Q�W�R�R�Q���G�H�V�L�J�Q

• Working platforms

• Lifting checks

• Cat III checks

Global ReachEngineering Expertise Practical Solutions 



Global ReachEngineering Expertise Practical Solutions Global ReachEngineering Expertise Practical Solutions 

�%�H�G�U�R�R�P

�7�\�S�H�)���5�+

�7�\�S�H�)���5�+

�7�\�S�H�)���5�+

�7�\�S�H�)���5�+

�7�\�S�H�)���5�+

�7�\�S�H�$���5�+

�7�\�S�H�$���5�+

�7�\�S�H�$���5�+

�7�\�S�H�$���5�+

�7�\�S�H�$���5�+

�7�\�S�H�$���5�+

�7�\�S�H�)���5�+

�7�\�S�H�$���5�+

�7�\�S�H�)���5�+

�6�&�$�)�)�2�/�'���7�2���%�(���(�5�(�&�7�(�'���,�1���$�&�&�2�5�'�$�1�&�(���:�,�7�+

�6�*�����������,�1�&�/�8�'�,�1�*���8�6�(���2�)���7�(�0�3�2�5�$�5�<���+�$�1�'�5�$�,�/�6

���2�0�,�7�7�(�'���)�2�5���&�/�$�5�,�7�<��

�+�2�,�6�7���5�8�1���2�)�)���3�$�5�7���3�/�$�1

�6�F�D�O�H����������

�%�2�$�5�'�6���7�2���%�(���6�(�&�8�5�(�/�<���)�,�;�(�'�������7�,�(�'���'�2�:�1���7�2

�3�5�(�9�(�1�7���8�3�/�,�)�7

�$�/�/���%�(�$�0�6���7�2���%�(���)�8�/�/�<���/�$�&�(�'���$�1�'���%�5�$�&�(�'���7�2���7�2�3���	

�%�2�7�7�2�0���&�+�2�5�'�6

�%�5�,�'�*�,�1�*���%�(�$�0�6��

�x �7�2�3���&�+�2�5�'���/�$�&�,�1�*���	���3�/�$�1���%�5�$�&�,�1�*���#���������P���&���&

�x�%�2�7�7�2�0���&�+�2�5�'���/�$�&�,�1�*���#���������P���&���&

�&�$�1�7�,�/�(�9�(�5���%�(�$�0�6��

�x �7�2�3���&�+�2�5�'���/�$�&�,�1�*���#�����������P���&���&

�x�%�2�7�7�2�0���&�+�2�5�'���/�$�&�,�1�*���	���3�/�$�1���%�5�$�&�,�1�*���#���������P���&���&

�6�(�&�7�,�2�1���$���$

�6�F�D�O�H����������

�2�1�/�<�������'�(�&�.���7�2���%�(���/�2�$�'�(�'���$�7���$�1�<���2�1�(���7�,�0�(

�/�2�$�'�6���)�5�2�0���+�2�,�6�7���5�8�1���2�)�)���7�2���%�(���%�5�2�.�(�1���'�2�:�1���3�5�,�2�5

�7�2���7�5�$�1�6�3�2�5�7�,�1�*���2�1�7�2���,�1�'�(�3�(�1�'�(�1�7���6�&�$�)�)�2�/�'

�7�K�L�V���V�W�U�X�F�W�X�U�H���K�D�V���E�H�H�Q���G�H�V�L�J�Q�H�G���D�V���D��

�8�1�&�/�$�'���V�W�U�X�F�W�X�U�H���D�Q�G���P�X�V�W���Q�R�W���K�D�Y�H���V�K�H�H�W�L�Q�J�����I�D�Q�V�����K�R�D�U�G�L�Q�J���R�U���D�G�Y�H�U�W�L�V�L�Q�J���D�G�G�H�G���W�R���L�W

�R�U���7�L�H�V�������%�U�D�F�L�Q�J���U�H�P�R�Y�H�G���Z�L�W�K�R�X�W���S�U�L�R�U���Z�U�L�W�W�H�Q���F�R�Q�V�H�Q�W��

�I�U�R�P���,�'�+��

�)�R�U���&�R�Q�V�W�U�X�F�W�L�R�Q

�*�(�1�(�5�$�/���1�2�7�(�6��

�7�K�L�V���G�U�D�Z�L�Q�J���L�V���W�K�H���S�U�R�S�H�U�W�\���R�I���,�Q�G�H�S�H�Q�G�H�Q�W���'�H�V�L�J�Q���+�R�X�V�H���/�W�G���D�Q�G���Q�R���U�H�S�U�R�G�X�F�W�L�R�Q���R�U���G�L�V

�F�O�R�V�X�U�H���W�K�H�U�H�R�I

���P�D�\���E�H���P�D�G�H���L�Q���Z�K�R�O�H

�R�U���L�Q���S�D�U�W���Z�L�W�K�R�X�W���Z�U�L�W�W�H�Q���S�H�U�P�L�V�V�L�R�Q��

�7�K�L�V���G�U�D�Z�L�Q�J���K�D�V���E�H�H�Q���S�U�H�S�D�U�H�G���I�U�R�P���L�Q�I�R�U�P�D�W�L�R�Q���V�X�S�S�O�L

�H�G���W�R���X�V���E�\���R�X�U���&�O�L�H�Q�W�������W�K�H���&�R�Q�W�U�D�F�W�R�U���D�Q�G���Z�K�H�U�H���Q�H�F�H�V�V�D�U�\���W�K�U�R�X�J�K

�G�L�U�H�F�W���V�L�W�H���P�H�D�V�X�U�H�P�H�Q�W���E�\���,�'�+�������$�O�O���L�Q�I�R�U�P�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�L�V���G�U�D�Z�L�Q�J���L�V��

�V�X�E�M�H�F�W���W�R���F�K�H�F�N�L�Q�J���E�\���R�X�U���&�O�L�H�Q�W���D�Q�G���W�K�H��

�&�R�Q�W�U�D�F�W�R�U���W�R

�H�Q�V�X�U�H���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���K�D�Y�H���E�H�H�Q���F�R�U�U�H�F�W�O�\���L�Q�W�H�U�S�U�H�W�H�G����

���7�K�H���&�O�L�H�Q�W���	���&�R�Q�W�U�D�F�W�R�U���P�X�V�W���V�D�W�L�V�I�\���W�K�H�P�V�H�O�Y�H�V���W�K�D�W���D�O�O���G�L�P�H�Q�V�L�R�Q�V��

�V�H�W�W�L�Q�J���R�X�W�����F�R�P�S�R�Q�H�Q�W���V�H�O�H�F�W�L�R�Q�����E�D�\���V�L�]�H�V�����O�L�I�W���K�H�L�J�K�W�V�����O

�R�D�G�L�Q�J�V�����U�H�D�F�W�L�R�Q�V�����H�U�H�F�W�L�R�Q�������V�W�U�L�N�L�Q�J���V�H�T�X�H�Q�F�H�V�����D�F�F�H�V�V���	���H�J�U�H

�V�V���H�W�F����

�D�U�H���D�V���U�H�T�X�L�U�H�G���D�Q�G���S�U�D�F�W�L�F�D�E�O�H��

�'�H�W�D�L�O�V���D�Q�G���D�S�S�U�R�D�F�K���V�K�R�Z�Q���Z�L�W�K�L�Q���W�K�L�V���G�H�V�L�J�Q���D�U�H���R�Q�O�\���U�H�O�H�Y�D�Q�W���W�R���W�K�L�V���V�S�H�F�L�I�L

�F���3�U�R�M�H�F�W�������$�G�R�S�W�L�Q�J���G�H�W�D�L�O�V���R�U

�D�S�S�U�R�D�F�K�H�V���V�K�R�Z�Q���Z�L�W�K�L�Q���W�K�L�V���G�H�V�L�J�Q���W�R���R�W�K�H�U���D�S�S�O�L�F�D�W�L�R�Q�V��

���Q�R���P�D�W�W�H�U���K�R�Z���V�L�P�L�O�D�U�����F�D�Q���S�O�D�F�H���\�R�X���D�Q�G���R�W�K�H�U

�S�H�U�V�R�Q�Q�H�O���D�W���V�H�U�L�R�X�V���U�L�V�N��

�(�;�,�6�7�,�1�*���6�7�5�8�&�7�8�5�(���	���)�2�8�1�'�$�7�,�2�1�6��

�2�X�U���&�O�L�H�Q�W�������W�K�H���&�R�Q�W�U�D�F�W�R�U�������6�W�U�X�F�W�X�U�D�O���(�Q�J�L�Q�H�H�U���L�V���W

�R���H�Q�V�X�U�H���W�K�D�W���W�K�H���H�[�L�V�W�L�Q�J���V�W�U�X�F�W�X�U�H�����L�W�
�V���I�D�E�U�L�F���D�Q�G���W�K�H��

�J�U�R�X�Q�G���Z�L�O�O���V�D�I�H�O�\

�V�X�S�S�R�U�W���W�K�H���L�P�S�R�V�H�G���O�R�D�G�V��

�1�R���D�V�V�H�V�V�P�H�Q�W���R�I���W�K�H���J�U�R�X�Q�G���F�R�Q�G�L�W�L�R�Q�V���K�D�Y�H���E�H�H�Q���P�D�G�H���L�Q���W

�K�L�V���G�H�V�L�J�Q���D�Q�G���L�W���U�H�P�D�L�Q�V���W�K�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���R�I���R�X�U���&�O�L�H�Q

�W�������W�K�H

�&�R�Q�W�U�D�F�W�R�U���R�U���6�W�U�X�F�W�X�U�D�O���(�Q�J�L�Q�H�H�U���W�R���X�Q�G�H�U�W�D�N�H���W�K�L�V���H�[�H�U�F�L�V�H���D�Q�G���F�R�Q�I�L�U�P���V�X�L�W�D�E�L�O�L�W�\

���R�U���V�W�D�W�H���D�Q���D�O�O�R�Z�D�E�O�H���E�H�D�U�L�Q�J���S�U�H�V�V�X�U�H���,�'�+

�F�D�Q���Z�R�U�N���W�R��

�1�R���D�V�V�H�V�V�P�H�Q�W���K�D�V���E�H�H�Q���P�D�G�H���R�I���W�K�H���H�[�L�V�W�L�Q�J���V�W�U�X�F�W�X�U�H���W�R���G�H�W

�H�U�P�L�Q�H���Z�K�H�W�K�H�U���L�W���F�D�Q���V�D�I�H�O�\���V�X�S�S�R�U�W���W�K�H���L�Q�G�L�F�D�W�H�G�����L�P�S�R�V�H�G

�O�R�D�G�V���D�V���W�K�L�V���L�V���E�H�\�R�Q�G���R�X�U���N�Q�R�Z�O�H�G�J�H���D�Q�G���U�H�P�D�L�Q�V���W�K�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���R�I���R�X�U���&�O�L

�H�Q�W�����W�K�H���&�R�Q�W�U�D�F�W�R�U���R�U���6�W�U�X�F�W�X�U�D�O���(

�Q�J�L�Q�H�H�U��

�2�X�U���&�O�L�H�Q�W���R�U���W�K�H���&�R�Q�W�U�D�F�W�R�U���P�X�V�W���S�U�H�S�D�U�H���D�O�O���I�R�X�Q�G�D�W�L�R�Q�V���D�Q�G���H�Q�D�E�O�L�Q�J���Z�R�U�N�V���W�R��

�O�L�Q�H���D�Q�G���O�H�Y�H�O���D�V���L�Q�G�L�F�D�W�H�G���L�Q

���W�K�L�V���G�U�D�Z�L�Q�J�����S�U�L�R�U

�W�R���H�U�H�F�W�L�R�Q�������1�R���H�[�F�D�Y�D�W�L�R�Q�V���D�U�H���W�R���R�F�F�X�U���L�Q���W�K�H���S�U�R�[�L�P�L�W�\���R�I���W�K�H���H�U�H�F�W�H�G���V�W

�U�X�F�W�X�U�H���Z�L�W�K�R�X�W���S�U�L�R�U���F�R�Q�V�H�Q�W���R�I���,�'�+��

�0�D�[�L�P�X�P���,�P�S�R�V�H�G���7�L�H���/�R�D�G���N�1��

�0�D�[�L�P�X�P���,�P�S�R�V�H�G���/�H�J���/�R�D�G���N�1��

�5�H�F�R�P�P�H�Q�G�H�G���7�L�H���3�X�O�O���2�X�W���7�H�V�W���/�R�D�G���N�1��
�7�L�H���7�H�V�W���)�U�H�T�X�H�Q�F�\��

�,�0�3�2�6�(�'���/�2�$�'���	���:�2�5�.�,�1�*���&�/�$�6�6�����7�*�������������7�D�E�O�H��������

�7�K�H���&�O�L�H�Q�W���D�Q�G���&�R�Q�W�U�D�F�W�R�U���P�X�V�W���H�Q�V�X�U�H���W�K�H���F�R�U�U�H�F�W���O�R�D�G���F�O�D�V�V���K�D�V���E�H�H�Q���D�G�R�S�W�H�G���I�R�U���W�K�H���S�O

�D�Q�Q�H�G���X�V�H��

�7�K�L�V���V�W�U�X�F�W�X�U�H���K�D�V���E�H�H�Q���G�H�V�L�J�Q�H�G���I�R�U��

�/�L�Y�H���/�R�D�G���N�1���P�ð�����0�D�L�Q���G�H�F�N����

�1�R�����,�Q�V�L�G�H���%�R�D�U�G�V��

�/�L�Y�H���/�R�D�G���N�1���P�ð�����,�Q�V�L�G�H���%�R�D�U�G�V����

�1�R�����%�R�D�U�G�H�G���/�L�I�W�V��

�1�R���:�R�U�N�L�Q�J���/�L�I�W�V��

�)�X�O�O���:�L�Q�G���3�U�H�V�V�X�U�H���N�1���P�ð��

�7�(�0�3�2�5�$�5�<���5�2�2�)�6��

�1�R���W�H�P�S�R�U�D�U�\���U�R�R�I���F�D�Q���E�H���P�D�G�H���Z�D�W�H�U�W�L�J�K�W��

�/�R�D�G�L�Q�J�����5�R�R�I���O�R�D�G�L�Q�J���D�V�V�H�V�V�H�G���X�V�L�Q�J���7�*���������������X�Q�O�H�V�V���V�W�D�W�H�G���R�W�K�H�U�Z�L�V�H��

�6�Q�R�Z���/�R�D�G���N�1���P�ð��

�0�$�7�(�5�,�$�/�6��

�$�O�O���V�F�D�I�I�R�O�G�L�Q�J���P�D�W�H�U�L�D�O�V���W�R���E�H���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���%�6���(�1�����������%�6���(�1����

�������%�6���(�1���������������D�Q�G���H�U�H�F�W�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���7�*������������

�3�U�R�S�U�L�H�W�D�U�\���H�T�X�L�S�P�H�Q�W���W�R���E�H���L�Q�V�W�D�O�O�H�G���D�Q�G���X�V�H�G���D�Q�G���X�V�H�G���L�Q���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���P�D�Q�X�I�D�F�W�X

�U�H�U�
�V���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V��

�$�/�7�(�5�$�7�,�2�1�6���	���&�+�$�1�*�(�6��

�1�R���D�O�W�H�U�D�W�L�R�Q�V���R�U���F�K�D�Q�J�H���R�I���X�V�H���Z�L�W�K�R�X�W���S�U�L�R�U���Z�U�L�W�W

�H�Q���F�R�Q�I�L�U�P�D�W�L�R�Q���I�U�R�P���,�'�+��

�&�O�L�H�Q�W���W�R���L�Q�I�R�U�P���,�'�+���L�P�P�H�G�L�D�W�H�O�\���R�I���D�Q�\���L�Q�D�F�F�X�U�D�F�L�H�V���Z�L�W�K�L�Q���W�K�L�V���G�H�V�L�J�Q����

�F�K�D�Q�J�H�V���W�R���V�L�W�H���F�R�Q�G�L�W�L�R�Q�V���R�U��

�F�K�D�Q�J�H�V���W�R���V�F�R�S�H��

�7�K�H���&�O�L�H�Q�W�������&�R�Q�W�U�D�F�W�R�U���P�X�V�W���Y�H�U�L�I�\���D�O�O���V�L�W�H���G�L�P�H�Q�V

�L�R�Q�V���D�Q�G���Q�R�W�L�I�\���R�I���D�Q�\���G�L�V�F�U�H�S�D�Q�F�L�H�V���S�U�L�R�U���W�R���H�U�H�F�W

�L�R�Q��

�3�(�5�0�,�7�6���$�1�'���3�(�5�0�,�6�6�,�2�1�6��

�7�K�H���&�O�L�H�Q�W�������&�R�Q�W�U�D�F�W�R�U���P�X�V�W���R�E�W�D�L�Q���D�O�O���S�H�U�P�L�W�V���D�Q�G���S�H�U�P�L�V�V�L�R�Q�V���S�U�L�R�U���W�R���H�U�H�F�W�L�R�Q��

�&�/�$�'�'�,�1�*��
�&�2�1�6�7�5�8�&�7�,�2�1���1�2�7�(�6

���������'�U�D�Z�L�Q�J�V���D�U�H���Q�R�W���W�R���E�H���V�F�D�O�H�G��

���������$�O�O���W�L�H�V���W�R���E�H���V�H�O�H�F�W�H�G�����W�H�V�W�H�G���D�Q�G���L�Q�V�W�D�O�O�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���7�*����

�����������$�O�O���W�L�H�V���D�U�H���W�R���E�H���V�H�F�X�U

�H�G���Z�L�W�K���O�R�D�G���E�H�D�U�L�Q�J���F�R�X�S�O�H�U�V

�D�Q�G���D�F�U�R�V�V���E�R�W�K���V�W�D�Q�G�D�U�G�V���D�W���Q�R�G�H���S�R�V�L�W�L�R�Q�V���X�Q�O�H�V�V��

�V�S�H�F�L�I�L�F�D�O�O�\���V�K�R�Z�Q���R�W�K�H�U�Z�L�V�H��

���������,�W���L�V���W�K�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���R�I���W�K�H���&�R�Q�W�U�D�F�W�R�U���W�R���S

�U�R�Y�L�G�H���D�G�H�T�X�D�W�H���W�\�L�Q�J���S�R�V�L�W�L�R�Q�V���D�W���W�K�H���I�U�H�T�X�H�Q�F�\���U�H

�T�X�L�U�H�G���E�\���W�K�L�V���G�H�V�L�J�Q��

���������$�O�O���P�D�N�L�Q�J���J�R�R�G���E�\���&�R�Q�W�U�D�F�W�R�U��

���������*�H�Q�H�U�D�O���H�U�H�F�W�L�R�Q���W�R���E�H���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���7�*������

������

���������$�O�O���E�H�D�P�V���W�R���E�H���I�X�O�O�\���O�D�F�H�G���D�Q�G���E�U�D�F�H�G���D�V���L�Q�G�L�F

�D�W�H�G���	���P�D�Q�X�I�D�F�W�X�U�H�U�V���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V��

���������6�F�D�I�I�R�O�G�V���W�R���E�H���H�U�H�F�W�H�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���6�*�����������L�Q�F�O�X�G�L�Q�J���X�V�H���R�I���L�Q�W�H�U�P

�H�G�L�D�W�H���K�D�Q�G�U�D�L�O�V���Z�K�H�U�H���D�S

�S�U�R�S�U�L�D�W�H��

���������6�S�D�F�L�Q�J���R�I���W�L�H�V��
�+�R�U�L�]�R�Q�W�D�O�O�\��

�9�H�U�W�L�F�D�O�O�\��

�5�(�6�,�'�8�$�/���5�,�6�.���1�2�7�(�6��

�,�W���L�V���Q�R�W���W�K�H���S�R�O�L�F�\���R�I���,�'�+���W�R���S�U�H�S�D�U�H���V�S�H�F�L�I�L�F���'�H�V

�L�J�Q�H�U���5�L�V�N���$�V�V�H�V�V�P�H�Q�W�V���D�V���G�H�V�L�J�Q���U�L�V�N�V���D�U�H���L�G�H�Q�W�L�I�L�H�G���Z�L�W�K�L�Q���W�K�H���G�U�D�Z�L�Q

�J��

�:�K�H�U�H���U�L�V�N�V���F�D�Q�Q�R�W���E�H���H�O�L�P�L�Q�D�W�H�G���D�Q�G���L�Q�K�H�U�H�Q�W�O�\���U�H�V

�L�G�H���Z�L�W�K�L�Q���W�K�H���V�F�K�H�P�H���W�K�H�\���D�U�H���F�O�D�V�V�L�I�L�H�G���D�V���
�5�H�V�L�G

�X�D�O���5�L�V�N�V�
���D�Q�G���Z�L�O�O���E�H

�L�G�H�Q�W�L�I�L�H�G���Z�L�W�K���D���Z�D�U�Q�L�Q�J���W�U�L�D�Q�J�O�H��

�,�)���,�1���'�2�8�%�7���$�6�.

�&�O�D�V�V����
�/�,�*�+�7���'�8�7�<

�3�O�D�V�W�H�U�L�Q�J�����3�D�L�Q�W�L�Q�J�����&�O�H�D�Q�L�Q�J�����*�O�D�]�L�Q�J���	���3�R�L�Q�W�L�Q�J

�����������N�1���P�ð

�����������8�1�&�/�$�'����

�������������2�9�(�5���/�(�*���2�)���+�$�.�,���6�7�$�,�5�6��

������

����

�����������,�1�'�(�3�(�1�'�(�1�7�����	�������N�1���3�2�,�1�7���/�2�$�'�����+�2�,�6�7���5�8�1���2�)�)��

��
�������,�1�'�(�3�(�1�'�(�1�7�����	���������+�2�,�6�7���5�8�1���2�)�)��

�1���$

�$�V���6�K�R�Z�Q
�$�V���6�K�R�Z�Q

��
��

����������

�&�/�,�(�1�7

�&�+�.

�'�5�*���1�2

�'�5�*���7�,�7�/�(

�3�5�2�-�(�&�7

�5�(�9

�6�&�$�/�(

�'�$�7�(

�'�5�1

�'�$�7�(

�5�(�9

�'�(�6�&�5�,�3�7�,�2�1

�'�5�1
�&�+�.

�'�$�7�(

�,�Q�G�H�S�H�Q�G�H�Q�W���'�H�V�L�J�Q���+�R�X�V�H

�8�.���2�)�)�,�&�(

�7�H�O����������������������������������������

�L�Q�I�R�#�L�G�K���G�H�V�L�J�Q���F�R���X�N

�Z�Z�Z���L�G�K���G�H�V�L�J�Q���F�R���X�N

�3�/���2�)�)�,�&�(

�7�H�O������������������������������������

�L�Q�I�R�#�L�G�K���G�H�V�L�J�Q���F�R���X�N

�Z�Z�Z���L�G�K���G�H�V�L�J�Q���F�R�P
�%�$�+�5�$�,�1���2�)�)�,�&�(

�7�H�O������������������������������

�L�Q�I�R�#�L�G�K���G�H�V�L�J�Q���F�R�P

�Z�Z�Z���L�G�K���G�H�V�L�J�Q���F�R�P

�<�7�/���'�(�9�(�/�2�3�0�(�1�7�6�����8�.�����/�,�0�,�7�(�'

�3�%�6�$�����)�,�/�7�2�1���%�5�,�6�7�2�/

�6�&�$�)�)�2�/�'���+�2�,�6�7���5�8�1���2�)�)

�$�1�'���$�&�&�(�6�6���6�7�$�,�5�&�$�6�(��

��������������
�$�V���6�K�R�Z�Q���#���$��

�0�9
����������������

�&�- ����������������

�&��

�$�/�/���%�(�$�0���2�1���%�(�$�0���&�2�1�1�(�&�7�,�2�1�6���7�2���,�1�&�2�5�3�2�5�$�7�(���$

�3�8�1�&�+�(�2�1

�+�2�,�6�7���5�8�1���2�)�)���7�2���%�(���6�,�1�*�/�(���%�2�$�5�'�(�'

�:�,�7�+���1�2�1���6�/�,�3���%�2�$�5�'���)�,�1�,�6�+�����*�8�$�5�'

�5�$�,�/�6���$�1�'���7�2�(���%�2�$�5�'�6�����%�2�$�5�'

�%�(�$�5�,�1�*���7�5�$�1�6�2�0���6�3�$�&�(�'���$�7���������P

�&���&���0�$�;���6�8�3�3�2�5�7�(�'���%�<���/�(�'�*�(�5���%�(�$�0�6

���/�$�'�'�(�5���%�(�$�0�6���$�6�6�8�0�(�'���7�2���%�(���8�6�(�'����

�*�5�(�(�1�����+�2�,�6�7���6�+�2�:�1���,�1�'�,�&�$�7�,�9�(�/�<

�2�1�/�<�����7�,�(�'���7�2���%�8�,�/�'�,�1�*�����1�2�7
���7�2

�6�&�$�)�)�2�/�'��

�%�5�,�'�*�,�1�*���/�$�'�'�(�5���%�(�$�0�6

�,�1�6�7�$�/�/�(�'���7�2���6�8�3�3�2�5�7

�/�(�'�*�(�5���/�$�'�'�(�5���%�(�$�0�6

�$�%�2�9�(

���1�R���*�8�$�5�'���5�$�,�/�6

�7�<�3�,�&�$�/���0�(�&�+�$�1�,�&�$�/���7�,�(���7�2

�)�/�2�2�5���6�/�$�%�����6�(�(���'�(�7�$�,�/������

�3�8�1�&�+�(�'���6�7�$�1�'�$�5�'�6

�$�7���%�(�$�0���2�1���%�(�$�0

�&�2�1�1�(�&�7�,�2�1�6

�&�<�$�1�������6�&�$�)�)�2�/�'���7�2���$�&�&�(�6�6���+�2�,�6�7

�7�,�(�6���1�$�'���0�$�6�7���,�1�6�7�$�/�/�$�7�,�2�1���3�(�5

�7�*�������������*�8�,�'�(�����1�2�7���3�$�5�7���2�)���7�+�,�6

�'�(�6�,�*�1

�7�<�3�,�&�$�/���0�(�&�+�$�1�,�&�$�/���7�,�(���7�2���)�/�2�2�5���6�/�$�%��

�6�(�(���'�(�7�$�,�/������

�/�(�'�*�(�5���%�5�$�&�(�'���6�7�5�8�&�7�8�5�$�/���/�,�)�7

�$�7���0�$�;���������P���$�%�2�9�(���%�$�6�(���/�(�9�(�/

���������N�1 ���������N�1

�(�/�(�9�$�7�,�2�1���%���%

�6�F�D�O�H����������

���������N�1 �/�(�*���/�2�$�'���2�9�(�5���3�$�,�5���2�)

�6�7�$�1�'�$�5�'�6

���������N�1

�%�(�$�0���%�5�$�&�,�1�*

�%�(�$�0���/�$�&�,�1�*

�%�2�$�5�'���%�(�$�5�,�1�*

�7�5�$�1�6�2�0�6���6�3�$�&�(�'

�#���������P���&���&

�0�������$�3�2�/�/�2
�5�,�1�*�%�2�/�7���2�5

�2�7�+�(�5�$�3�3�5�2�9�(�'

�/�(�'�*�(�5���%�(�$�0�6

�6�&�$�)�)�2�/�'
�+�2�2�.���&�2�8�3�/�(�5

�'�,�6�7�$�1�&�(���)�5�2�0���&�2�1�&�5�(�7�(���6�/�$�%

�(�'�*�(���7�2���7�+�(���&�(�1�7�5�(���2�)���7�+�(

�6�7�$�1�'�$�5�'���7�%�&���2�1���6�,�7�(

�'�(�7�$�,�/����

�7�<�3�,�&�$�/���7�,�(���'�(�7�$�,�/

�6�F�D�O�H����������

�/�(�*���/�2�$�'���2�9�(�5���6�,�1�*�/�(

�6�7�$�1�'�$�5�'

���������N�1

�0�,�1�������������P�P
�+�(�$�'�5�2�2�0

�2�5�$�1�*�(�������+�$�7�&�+�(�'���$�5�(�$���,�1�'�,�&�$�7�(�6

�$�5�(�$���3�(�5�0�,�6�6�,�%�/�(���)�2�5���7�5�2�/�/�(�<�����+�2�,�6�7

�5�8�1���2�)�)���7�2���%�(���/�2�$�'�(�'���:�,�7�+���$

�0�$�;�,�0�8�0���2�)�����1�R�����������N�1���3�$�/�/�(�7���$�7����

�:�2�5�.�,�1�*���/�,�)�7���$�7���$�1�<���7�,�0�(�����3�2�,�1�7���/�2�$�'

���N�1���)�5�2�0���:�+�(�(�/��

�6�:�/��� �������������N�1���P�ò

�+�$�.�,���6�7�$�,�5�&�$�6�(���&�2�1�1�(�&�7�(�'���7�2

�+�2�,�6�7���5�8�1���2�)�)�����%�5�$�&�,�1�*

�5�(�4�8�,�5�(�'���,�)���9�(�5�7�,�&�$�/���6�3�$�&�,�1�*

�%�(�7�:�(�(�1���7�,�(�6���,�6���*�5�(�$�7�(�5���7�+�$�1

���P��

�/�(�*�(�1�'��

�6�7�$�1�'�$�5�'���%�$�6�(�'���2�1���*�5�2�8�1�'

�3�8�/�/���%�$�&�.���6�3�8�5���7�8�%�(�6

�%�5�$�&�,�1�*�%�(�$�0�6
�6�+�(�(�7�,�1�*

�7�<�3�,�&�$�/���0�(�&�+�$�1�,�&�$�/���7�,�(���2�5

�6�,�0�,�/�$�5���$�3�3�5�2�9�(�'

�7�<�3�,�&�$�/���6�+�(�$�5���7�,�(

�)�,�5�6�7���/�,�)�7���7�2���%�(���'�2�8�%�/�(���%�2�$�5�'�(�'���:�,�7�+

�1�2�1���6�/�,�3���)�,�1�,�6�+���2�1���7�+�(���7�2�3��

�,�1�7�(�5�1�$�/���6�,�1�*�/�(���%�2�$�5�'�(�'���5�$�0�3���:�,�7�+

�1�2�1���6�/�,�3���)�,�1�,�6�+���$�1�'���:�(�'�*�(���7�,�0�%�(�5���$�7

�7�+�(���(�1�'�����5�$�0�3���7�2���%�(���/�2�$�'�(�'���:�,�7�+���$

�0�$�;�,�0�8�0���2�)�����1�R�����������N�1�����3�2�,�1�7���/�2�$�'

���N�1���)�5�2�0���:�+�(�(�/��

�5�$�0�3���7�5�$�1�6�2�0�6���6�3�$�&�(�'���$�7���������P���&���&

�0�$�;��

�)�8�/�/�<���%�5�$�&�(�'

�7�2�:�(�5�6

�%�5�,�'�*�,�1�*���%�(�$�0���%�5�$�&�,�1�*

�%�5�,�'�*�,�1�*���/�$�'�'�(�5���%�(�$�0���6�8�3�3�2�5�7�,�1�*

�/�(�'�*�(�5���%�(�$�0�6�����/�$�&�(�'���$�1�'���%�5�$�&�(�'���$�6

�3�(�5���'�(�7�$�,�/���������%�(�$�0���2�1���%�(�$�0

�&�2�1�1�(�&�7�,�2�1���7�2���,�1�&�2�5�3�2�5�$�7�(

�3�8�1�&�+�(�2�1��

�/�(�'�*�(�5���%�(�$�0�6���%�5�$�&�,�1�*���$�6���3�(�5���'�(�7�$�,�/����

�:�$�/�.�:�$�<���7�2���$�&�&�(�6�6���+�2�,�6�7

�5�8�1���2�)�)���)�5�2�0���6�7�$�,�5�&�$�6�(

�&�8�6�7�2�0�(�5���7�2���5�(�9�,�(�:���6�7�5�8�&�7�8�5�(���&�$�3�$�%�,�/�,�7�<���7�2

�6�8�3�3�2�5�7���$�/�/���/�2�$�'�6���6�+�2�:�1

���������3�(�5�6�2�1�6���3�(�5�0�,�6�6�,�%�/�(���$�7

�+�$�.�,���6�7�$�,�5�&�$�6�(

�+�$�.�,���6�7�$�,�5�&�$�6�(���7�2���%�(���(�5�(�&�7�(�'���$�&�&�2�5�'�,�1�*���7�2

�0�$�1�8�)�$�&�7�8�5�(�5�
�6���5�(�&�2�0�0�(�1�'�$�7�,�2�1�6

�6�7�$�,�5���)�/�,�*�+�7
�*�8�$�5�'���5�$�,�/���)�5�$�0�(

�6�&�$�)�)�2�/�'���$�1�'���+�$�.�,

�)�2�8�1�'�$�7�,�2�1���&�+�(�&�.���%�<

�2�7�+�(�5�6

���������N�1

���������N�1

�0�$�;���/�(�*���/�2�$�'�����������N�1

�����������3�(�5�6�2�1�6

�3�(�5�0�,�6�6�,�%�/�(���$�7���$�1�<���2�1�(

�7�,�0�(��

�7�,�0�%�(�5���6�7�(�3�6���%�<���6�,�7�(���,�)

�5�(�4�8�,�5�(�'

�:�$�/�.�:�$�<���$�&�&�(�6�6

�7�2���+�2�,�6�7���5�8�1���2�)�)

�)�5�2�0���+�$�.�,
�6�7�$�,�5�&�$�6�(

���P���:�,�'�(���:�$�/�.�:�$�<���%�(�/�2�:

�6�&�$�)�)�2�/�'���5�8�1���2�)�)

�%�(�$�0�6���/�$�&�,�1�*���$�1�'���%�5�$�&�,�1�*

�'�(�7�$�,�/�����1�7�6
�7�2�3���&�+�2�5�'���/�$�&�(�5�6���$�7�����P���&���&���0�$�;��

�/�$�'�'�(�5���%�(�$�0�6

�7�2�3���&�+�2�5�'���3�/�$�1���%�5�$�&�,�1�*���$�7�����P���&���&���0�$�;��

�%�2�7�7�2�0���&�+�2�5�'���/�$�&�(�5�6���$�7�����P���&���&���0�$�;��

�%�2�$�5�'�6���$�7���5�$�0�3���&�$�1���%�(

�,�1�6�7�$�/�/�(�'���,�1���7�+�(���2�7�+�(�5

�'�,�5�(�&�7�,�2�1���,�)���3�5�(�)�(�5�5�(�'

�6�7�5�8�&�7�8�5�$�/���/�,�)�7

�7�2���7�,�(���6�&�$�)�)�2�/�'

�$�1�'���+�$�.�,���7�2

�%�8�,�/�'�,�1�*���6�/�$�%

���P���[�����P���6�&�$�)�)�2�/�'���'�(�&�.���%�$�6�(�'���2�1���7�+�(���5�2�2�)��

�*�5�,�'���2�)���6�7�$�1�'�$�5�'�6���7�2���%�(�����P���[���������P��

�7�5�$�1�6�2�0�6���6�3�$�&�(�'���$�7���������P���&���&���0�$�;��

�6�:�/� �����N�1���P�������%�5�$�&�,�1�*���7�+�5�2�8�*�+���$�/�/���%�$�<�6��

�$�6���3�(�5���7�*�������������6�(�&�7�,�2�1�������������)�2�5���7�,�(�'

�%�,�5�'�&�$�*�(

�3�� ����������������

�0�3�, �0�0

�$�'�'�,�7�,�2�1�$�/���/�,�)�7���$�'�'�(�'�����%�,�5�'�&�$�*�(���$�7

�5�2�2�)���$�'�'�(�'��

�7�	�)���6�7�$�,�5�6���2�5���5�$�0�3�����6�,�0�,�/�$�5���7�2���6�+�2�:�1

�2�1���/�,�)�7�6���$�7���)�/�2�2�5�6���%�(�/�2�:�����&�$�1���%�(

�,�1�6�7�$�/�/�(�'

�&�� ����������������

�0�3�, �.�-

�&�2�1�6�7�5�8�&�7�,�2�1���,�6�6�8�(�����&�+�$�1�*�(�6���'�8�(

�7�2���&�+�(�&�.�(�5�
�6���&�2�0�0�(�1�7�6��

�7�,�(���7�8�%�(���7�2���%�8�7�7���7�+�(���:�$�/�/�����)�,�;�(�'

�$�&�5�2�6�6���%�2�7�+���/�,�1�(�6���2�)

�6�7�$�1�'�$�5�'�6���$�1�'���%�8�7�7���7�8�%�(

�8�6�,�1�*���&�/�$�6�6���
�$�
���'�2�8�%�/�(

�&�2�8�3�/�(�5�6

�%�$�1�'���$�1�'���3�/�$�7�(

�&�2�8�3�/�(�5

�%�8�7�7���7�8�%�(

�6�7�$�1�'�$�5�'

�'�(�7�$�,�/����
���6�+�(�$�5���7�,�(��

�6�F�D�O�H����������

���1�R���(�;�&�$�/�,�%�8�5���0�������[

�������P�P���6�&�5�(�:���%�2�/�7�6

�2�5���6�,�0�,�/�$�5���$�3�3�5�2�9�(�'

�&�/�$�6�6���
�$�
���'�2�8�%�/�(

�&�2�8�3�/�(�5

�7�<�3�,�&�$�/���6�+�(�$�5���7�,�(���7�2���)�/�2�2�5

�6�/�$�%���(�9�(�5�<���2�7�+�(�5���/�,�)�7�����6�(�(

�'�(�7�$�,�/������

�7�<�3�,�&�$�/���6�+�(�$�5���7�,�(

�7�2���)�/�2�2�5���6�/�$�%

�(�9�(�5�<���2�7�+�(�5���/�,�)�7��

�6�(�(���'�(�7�$�,�/������

�&�� ����������������

�0�3�, �0�0

�$�0�2�8�1�7���2�)���3�(�2�3�/�(���$�/�/�2�:�(�'���2�1

�+�$�.�,���6�7�$�,�5�&�$�6�(���5�(�9�,�6�(�'

�+�$�.�,���6�7�$�,�5�&�$�6�(���-�$�&�.�6���7�2

�%�(���3�2�6�,�7�,�2�1�(�'���2�1�7�2

�������[�������[�����P�P���7�+�,�&�.

�6�7�(�(�/���6�3�5�(�$�'�(�5�6

�&�� ����������������

�0�9
�&�-

�6�&�$�)�)�2�/�'���6�7�(�(�/���6�3�5�(�$�'�(�5

�'�,�0�(�1�,�6�2�1�6���8�3�'�$�7�(�'

Brabazon
Bristol

�7�K�H���S�U�R�M�H�F�W���U�H�T�X�L�U�H�G���D���F�R�P�S�U�H�K�H�Q�V�L�Y�H���D�S�S�U�R�D�F�K���W�R���W�H�P�S�R�U�D�U�\���Z�R�U�N�V��
across a complex mixed-use construction site. Innovative temporary 
works design for a complex mixed-use development was essential to 
safely support a variety of construction activities over an extended period 
while minimizing impact on existing buildings. 
 
IDH was tasked with delivering a full temporary works package that 
�L�Q�F�O�X�G�H�G���V�F�D�‡�R�O�G�L�Q�J�����S�L�O�L�Q�J���P�D�W�V�����F�U�D�Q�H���P�D�W�V�����S�U�R�S�S�L�Q�J�����K�R�L�V�W���E�U�D�F�L�Q�J�����D�Q�G��
�F�D�V�W���L�Q���D�Q�F�K�R�U�V�����$���N�H�\���D�F�K�L�H�Y�H�P�H�Q�W���Z�D�V���G�H�V�L�J�Q�L�Q�J���D���I�U�H�H�V�W�D�Q�G�L�Q�J���V�F�D�‡�R�O�G��
structure that reduced the need for anchor tie points, resulting in a safer 
�D�Q�G���P�R�U�H���H�ˆ�F�L�H�Q�W���L�Q�V�W�D�O�O�D�W�L�R�Q���S�U�R�F�H�V�V��

Scope of Works:
• Structural Analysis and Design - Detailed load calculations to ensure 

temporary works safely support construction and environmental loads.

• �)�U�H�H�V�W�D�Q�G�L�Q�J���6�F�D�‡�R�O�G���(�Q�J�L�Q�H�H�U�L�Q�J�������'�H�V�L�J�Q�H�G���V�F�D�‡�R�O�G���V�\�V�W�H�P�V��
independent of existing structures to minimize impact and optimize load 
paths.

• �7�H�P�S�R�U�D�U�\���:�R�U�N�V���6�H�T�X�H�Q�F�L�Q�J�������3�O�D�Q�Q�H�G���D�Q�G���H�Q�J�L�Q�H�H�U�H�G���W�R���D�O�L�J�Q���Z�L�W�K��
construction phases, maintaining continuous safety and support.

• Design Risk Assessment - Conducted thorough assessments to identify 
failure modes and implement compliant mitigation strategies.
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At IDH we specialise in permanent works design that shapes the built 
environment with precision, safety, and creativity. Our expert team delivers 
robust engineering solutions across infrastructure, civil structures, and 
complex construction projects.  
 
With a commitment to technical excellence, sustainability, and buildability, 
we work collaboratively with contractors, developers, and public 
authorities to bring enduring structures to life. Whether it’s a landmark 
bridge, a transport hub, or a commercial development, our designs are 
built to stand the test of time.
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Services include: 
• �3�H�U�P�D�Q�H�Q�W���Z�R�U�N�V���G�H�V�L�J�Q���D�Q�G���G�H�W�D�L�O�L�Q�J

• Structural and civil engineering solutions

• Design assurance and compliance

• Value engineering and constructability reviews

• End-to-end project support
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�7�R���V�X�S�S�R�U�W���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I�����������U�H�V�L�G�H�Q�W�L�D�O���G�Z�H�O�O�L�Q�J�V���D�Q�G���D���Q�H�Z��
�V�F�K�R�R�O�����D���N�H�\���F�U�R�V�V�L�Q�J���R�Y�H�U���:�D�U�P�O�H�\���%�U�R�R�N���U�H�T�X�L�U�H�G���U�H�S�O�D�F�H�P�H�Q�W�����7�K�H��
original reinforced concrete structure had reached the end of its service 
life and could not accommodate increased pedestrian and service 
demands. 

IDH was appointed as Design Consultant, responsible for the bridge 
replacement design, access structures, and coordination of multiple 
�V�W�D�N�H�K�R�O�G�H�U�V���W�R���G�H�O�L�Y�H�U���D���F�R�V�W���H�‡�H�F�W�L�Y�H�����G�X�U�D�E�O�H���D�Q�G���I�X�W�X�U�H���U�H�D�G�\���V�R�O�X�W�L�R�Q����

Scope of works:
• Substructructure and Superstructure Design
• �3�H�U�P�D�Q�H�Q�W���:�R�U�N�V���'�H�V�L�J�Q���&�D�O�F�X�O�D�W�L�R�Q�V
• Temporary Works Design Calculations
• General Arrangement & Structural Reinforcement Drawings
• �7�H�F�K�Q�L�F�D�O���6�S�H�F�L�¿�F�D�W�L�R�Q�V���	���'�H�V�L�J�Q���&�H�U�W�L�¿�F�D�W�H�V
• 3D Tekla/IFC Modeling
• �&�$�7�������	���&�$�7�������,�Q�G�H�S�H�Q�G�H�Q�W���'�H�V�L�J�Q���&�K�H�F�N�V
• �&�U�D�Q�H���3�D�G���&�$�7�������7�H�P�S�R�U�D�U�\���:�R�U�N�V���&�K�H�F�N
• �$�S�S�U�R�Y�D�O���L�Q���3�U�L�Q�F�L�S�O�H�����$�,�3���������6�H�F�X�U�H�G���I�R�U�P�D�O���$�,�3���V�L�J�Q���R�‡���L�Q���O�L�Q�H���Z�L�W�K��

�U�H�O�H�Y�D�Q�W���V�W�D�Q�G�D�U�G�V���D�Q�G���D�X�W�K�R�U�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�V

South Gloucestershire, England

The Grange Bridge
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PLATFORM 04
PLATFORM 05

PLATFORM 03

REFUGE AREA (AS PER RIS-7016-INS

ALIGNMENT)
TIMBER WAY BEAM & RUNNING EDGES

TITAN PROPPING SYSTEM TO BE

MODIFIED AS PER GENERAL NOTES

EXISTING TERTIARY

BEAM ALIGNMENT

EXISTING DRAINAGE CARRIER

TO BE REMEDIATED AS

REQUIRED (REFER DRG 402001)

EXISTING LIGHT POST

FRAME TO REMAIN

EXISTING PLATFORM

TRESTLE COLUMN

EXISTING PLATFORM
TRESTLE

CABLE TRAYS TO BE

RELOCATED AS NECESSARY

PLATFORM EDGE

REFUGE AREA (AS PER RIS-7016-INS

ALIGNMENT)

REFUGE AREA (AS PER RIS-7016-INS

ALIGNMENT)

TIMBER WAY BEAM & RUNNING EDGES

TIMBER WAY BEAM & RUNNING EDGES

EXISTING LIGHT POST

FRAME TO REMAIN

EXISTING PLATFORM

TRESTLE COLUMN

EXISTING PLATFORM
TRESTLE

PROPOSED STEELWORK

PROPOSED STEELWORK

EXISTING CONCRETE CABLE

TROUGH TO BE REMOVED AND

SERVICES RE-SUPPORTED OFF

NEW CABLE TRAY

PLATFORM EDGE

EXISTING PLATFORM

TRESTLE COLUMN

EXISTING PLATFORM

TRESTLE

TITAN PROPPING SYSTEM TO BE

MODIFIED AS PER GENERAL NOTES

REFUGE AREA (AS PER RIS-7016-INS

ALIGNMENT)

TITAN PROPPING SYSTEM TO BE

MODIFIED AS PER GENERAL NOTES

EXISTING TERTIARY BEAM

ALIGNMENT

TIMBER WAY BEAM & RUNNING EDGESPROPOSED STEELWORK

CANTILEVER LENGTH LIMITED. REFER TO

EXCEPTIONS LIST FOR TYPE A & B FRAMES

FRAME NOT TO BE BOLTED TO

TERTIARY AT THESE LOCATIONS

A

�1

�•
�•

�•
�•

PLAN VIEW
SCALE 1:50

CN21

CN21

CN04

CN05

CN02

CN19

CN06

Charing Cross
London

As part of the ongoing improvement works at Charing Cross Station, 
London, strengthening and repair works are being undertaken to the 
�H�[�L�V�W�L�Q�J���S�O�D�W�I�R�U�P�V�����	���������	�������D�Q�G�����	�������7�K�H���S�U�R�M�H�F�W���L�Q�Y�R�O�Y�H�V���W�K�H���L�Q�V�W�D�O�O�D�W�L�R�Q��
�R�I���Q�H�Z���V�W�H�H�O�Z�R�U�N���I�U�D�P�H�V���D�ˆ�[�H�G���W�R���W�K�H���H�[�L�V�W�L�Q�J���V�W�U�X�F�W�X�U�D�O���I�U�D�P�H�Z�R�U�N��
beneath the platforms, ensuring the long-term stability, safety, and 
resilience of this key transport hub. 
 
IDH has been appointed to provide fabrication modelling, detailed 
surveys, and steelwork draughting services, supporting the successful 
delivery of the strengthening works.

Scope of Works:
• Mobilisation - Site visits to inspect survey areas, preparation of 

procedures, and risk assessments.

• Site Surveys - 3D laser scanning, photographic, and topographic 
surveys of platform structures.

• Modelling & Draughting - 3D modelling and draughting of the 
strengthening frame, including the preparation of fabrication and 
installation drawings
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Bristol

New Britannia Bridge

As part of a long-term infrastructure scheme, IDH was engaged to 
�V�X�S�S�R�U�W���W�K�H���G�H�V�L�J�Q���D�Q�G���G�H�O�L�Y�H�U�\���R�I���3�U�H���F�D�V�W���&�D�E�O�H���6�X�S�S�R�U�W�����3�&�6�����X�Q�L�W�V��
for integration into the existing western parapet of a key structure. Our 
role covered the entire design lifecycle, from concept to as-built status, 
ensuring engineering precision, buildability, and compliance throughout.

Scope of works:
• Developed both preliminary and detailed design stages

• Delivered as-built documentation for record and future maintenance

• �3�U�R�Y�L�G�H�G���R�Q�J�R�L�Q�J���V�X�S�S�R�U�W���W�R���H�Q�V�X�U�H���G�H�V�L�J�Q���O�R�Q�J�H�Y�L�W�\���D�Q�G���L�Q�W�H�J�U�D�W�L�R�Q

�$�S�S�U�R�Y�D�O���L�Q���3�U�L�Q�F�L�S�O�H�����$�,�3��
• Worked collaboratively with the client and local council

• �6�H�F�X�U�H�G���I�R�U�P�D�O���$�,�3���V�L�J�Q���R�‡���L�Q���O�L�Q�H���Z�L�W�K���U�H�O�H�Y�D�Q�W���V�W�D�Q�G�D�U�G�V���D�Q�G���D�X�W�K�R�U�L�W�\��
�U�H�T�X�L�U�H�P�H�Q�W�V 

Fabrication & Modelling Support
• 3D models for visualisation and coordination

• �'�H�W�D�L�O�H�G���I�D�E�U�L�F�D�W�L�R�Q���G�U�D�Z�L�Q�J�V���I�R�U���H�ˆ�F�L�H�Q�W���P�D�Q�X�I�D�F�W�X�U�H���D�Q�G���L�Q�V�W�D�O�O�D�W�L�R�Q

• �'�H�V�L�J�Q�V���W�D�L�O�R�U�H�G���W�R���¿�W���W�K�H���H�[�L�V�W�L�Q�J���Z�H�V�W�H�U�Q���S�D�U�D�S�H�W���M�R�L�Q�W
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�1�H�Z�S�R�U�W�����:�D�O�H�V

Newport Station Footbridge

As part of a major infrastructure upgrade, a new accessible footbridge 
�D�Q�G���D�F�F�H�V�V���U�D�P�S���Z�H�U�H���F�R�Q�V�W�U�X�F�W�H�G���D�W���1�H�Z�S�R�U�W���7�U�D�L�Q���6�W�D�W�L�R�Q�����U�H�S�O�D�F�L�Q�J��
an outdated subway and greatly improving step-free access across the 
station. IDH supported this project by delivering comprehensive digital and 
fabrication design services, ensuring the steel structures were precisely 
�H�Q�J�L�Q�H�H�U�H�G���D�Q�G���H�ˆ�F�L�H�Q�W�O�\���P�D�Q�X�I�D�F�W�X�U�H�G��

Scope of works:
• Digital Delivery & Modeling - At the core of this project was the 

development of a detailed 3D fabrication model, representing over 
���������������L�Q�G�L�Y�L�G�X�D�O���V�W�H�H�O���F�R�P�S�R�Q�H�Q�W

• �*�H�Q�H�U�D�O���$�U�U�D�Q�J�H�P�H�Q�W�����*�$�����'�U�D�Z�L�Q�J�V�������'�H�W�D�L�O�H�G���*�$���G�U�D�Z�L�Q�J�V���W�R���V�X�S�S�R�U�W��
on-site assembly Included layout, section, and connection details

• �)�D�E�U�L�F�D�W�L�R�Q���'�U�D�Z�L�Q�J�V�������3�U�R�G�X�F�W�L�R�Q���U�H�D�G�\���G�H�W�D�L�O�L�Q�J���I�R�U���D�O�O���V�W�H�H�O���H�O�H�P�H�Q�W�V 
Included bespoke components such as parapet steels 
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Bathurst Bridge

Bristol, is undergoing a major programme of repair and refurbishment 
to bring the Bathurst Bridge up to modern highway loading standards. 
�&�R�Q�W�L�Q�X�L�Q�J���W�R���V�H�U�Y�H���E�R�W�K���Y�H�K�L�F�X�O�D�U���D�Q�G���S�H�G�H�V�W�U�L�D�Q���W�U�D�ˆ�F���R�Q���&�R�P�P�H�U�F�L�D�O��
�5�R�D�G�����W�K�H���E�U�L�G�J�H���L�V���D���Y�L�W�D�O���W�U�D�Q�V�S�R�U�W���O�L�Q�N���D�V���Z�H�O�O���D�V���D���V�L�J�Q�L�¿�F�D�Q�W���K�H�U�L�W�D�J�H��
asset. The refurbishment works aim to secure its structural integrity, 
safety, and long-term serviceability.

As the appointed structural design consultancy, IDH provided technical 
expertise and design support across both the preliminary and detailed 
design phases of the refurbishment programme. Our involvement was 
�F�H�Q�W�U�D�O���W�R���G�H�¿�Q�L�Q�J���D�Q�G���Y�D�O�L�G�D�W�L�Q�J���W�K�H���U�H�S�D�L�U���V�W�U�D�W�H�J�\�����H�Q�V�X�U�L�Q�J���W�K�H���E�U�L�G�J�H��
meets modern standards while preserving its historic fabric.

Scope of work:
• Site Inspection & Condition Assessment - Visual inspection focused on 

�F�R�U�U�R�G�H�G���V�W�H�H�O�Z�R�U�N���D�Q�G���D�U�H�D�V���U�H�T�X�L�U�L�Q�J���U�H�S�D�L�U

• �,�G�H�Q�W�L�¿�H�G���F�U�L�W�L�F�D�O���]�R�Q�H�V���I�R�U���D�W�W�H�Q�W�L�R�Q���E�H�I�R�U�H���D�Q�G���D�I�W�H�U���V�K�R�W�E�O�D�V�W�L�Q�J

• Design Support - Assisted with the preliminary structural assessment of 
the bridge

• �'�H�Y�H�O�R�S�H�G���L�Q�S�X�W�V���I�R�U���W�K�H���G�H�W�D�L�O�H�G���G�H�V�L�J�Q���R�I���U�H�T�X�L�U�H�G���V�W�U�X�F�W�X�U�D�O���U�H�S�D�L�U�V

Bristol
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• CAT 3 Independent Design 
Checking

• As-Built Surveys and Sign 
�2�‡�V

• �3�D�U�W�\���:�D�O�O���'�H�V�L�J�Q�V

• Independent Advice

• �3�U�H�O�L�P�L�Q�D�U�\���D�Q�G���6�F�K�H�P�D�W�L�F���F�R�Q�F�H�S�W��
designs for tendering and feasibility 
purposes

• Detailed Design Drawings and 
Calculations

• Site Meetings, Inspections and Surveys

• �1�H�W�Z�R�U�N���5�D�L�O���D�Q�G���/�R�Q�G�R�Q���8�Q�G�H�U�J�U�R�X�Q�G��
Approved Designs and Checks

• 3D Design and BIM with Automated 
�(�T�X�L�S�P�H�Q�W���6�F�K�H�G�X�O�L�Q�J

�,�'�+���G�H�O�L�Y�H�U�V���H�[�S�H�U�W���V�F�D�‡�R�O�G���G�H�V�L�J�Q���V�R�O�X�W�L�R�Q�V���Z�R�U�O�G�Z�L�G�H�����H�Q�V�X�U�L�Q�J���H�Y�H�U�\��
�S�U�R�M�H�F�W���K�D�V���V�D�I�H�����H�ˆ�F�L�H�Q�W�����D�Q�G���¿�W���I�R�U���S�X�U�S�R�V�H���D�F�F�H�V�V�����:�K�H�W�K�H�U���X�V�L�Q�J��
�W�U�D�G�L�W�L�R�Q�D�O���W�X�E�H���D�Q�G���¿�W�W�L�Q�J���R�U���P�R�G�H�U�Q���V�\�V�W�H�P���V�F�D�‡�R�O�G�V�����R�X�U���G�H�V�L�J�Q�V���F�R�P�S�O�\��
fully with industry standards. 
 
�)�U�R�P���L�Q�L�W�L�D�O���F�R�Q�F�H�S�W���W�K�U�R�X�J�K���L�Q�V�W�D�O�O�D�W�L�R�Q���W�R���V�F�D�‡�R�O�G���U�H�P�R�Y�D�O�����R�X�U��
experienced engineers provide dedicated support and tailored designs to 
�P�H�H�W���\�R�X�U���H�[�D�F�W���U�H�T�X�L�U�H�P�H�Q�W�V�����$�V���S�U�R�X�G���P�H�P�E�H�U�V���R�I���W�K�H���1�D�W�L�R�Q�D�O���$�F�F�H�V�V��
�D�Q�G���6�F�D�‡�R�O�G�L�Q�J���&�R�Q�I�H�G�H�U�D�W�L�R�Q�����1�$�6�&�������Z�H���J�X�D�U�D�Q�W�H�H���F�R�P�S�O�L�D�Q�F�H���D�Q�G��
�T�X�D�O�L�W�\���R�Q���H�Y�H�U�\���S�U�R�M�H�F�W�� 
 
�2�X�U���W�H�D�P���L�V���V�N�L�O�O�H�G���L�Q���G�H�V�L�J�Q�L�Q�J���V�F�D�‡�R�O�G�V���X�V�L�Q�J���P�D�M�R�U���V�\�V�W�H�P�V���L�Q�F�O�X�G�L�Q�J��
�/�D�\�K�H�U�����+�$�.�,�����&�X�S�O�R�N�����D�Q�G���W�U�D�G�L�W�L�R�Q�D�O���W�X�E�H���D�Q�G���¿�W�W�L�Q�J�����S�U�R�Y�L�G�L�Q�J���À�H�[�L�E�O�H��
and reliable solutions for any access challenge.
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Sabic North Teesside
Seal Sands

�$�V���S�D�U�W���R�I���D���S�O�D�Q�Q�H�G���U�H�I�X�U�E�L�V�K�P�H�Q�W���S�U�R�J�U�D�P�����D���W�D�Q�N���U�H�T�X�L�U�H�G���H�V�V�H�Q�W�L�D�O��
maintenance to its external staircase casing, including blasting and 
repainting to extend its service life and ensure long-term structural 
�L�Q�W�H�J�U�L�W�\�����7�R���I�D�F�L�O�L�W�D�W�H���W�K�L�V���Z�R�U�N�����D���I�X�O�O�\���H�Q�F�D�S�V�X�O�D�W�H�G���V�F�D�‡�R�O�G���V�\�V�W�H�P���Z�D�V��
designed and developed to provide safe, stable access for operatives 
across the full height of the tank. The solution was tailored to the site’s 
�V�S�H�F�L�¿�F���R�S�H�U�D�W�L�R�Q�D�O���F�R�Q�V�W�U�D�L�Q�W�V���D�Q�G���V�W�U�X�F�W�X�U�D�O���F�R�Q�G�L�W�L�R�Q�V�����H�Q�V�X�U�L�Q�J���P�L�Q�L�P�D�O��
disruption and maximum safety throughout the project.

Scope of work:
• �7�K�H���G�H�V�L�J�Q���X�Q�G�H�U�Z�H�Q�W���D�Q���L�Q�W�H�U�Q�D�O���&�D�W�H�J�R�U�\�������G�H�V�L�J�Q���F�K�H�F�N���L�Q��

�D�F�F�R�U�D�Q�G�H�V���Z�L�W�K���%�6����������

• ���'���S�U�H�O�L�P�L�Q�D�U�\���V�F�D�‡�R�O�G���U�H�Q�G�H�U

• �)�X�O�O���$�����F�R�Q�V�W�U�X�F�W�L�R�Q���G�U�D�Z�L�Q�J�����S�O�D�Q�����H�O�H�Y�D�W�L�R�Q�����V�H�F�W�L�R�Q�����D�Q�G���W�L�H���G�H�W�D�L�O�V��

• Design calculations

• Design risk assessment

• Site survey and measurements

Global ReachEngineering Expertise Practical Solutions 



image placeholder

Global ReachEngineering Expertise Practical Solutions 

S
ca

ffo
ld

 D
es

ig
n

S
ca

ffo
ld

 D
es

ig
n

Vauxhall Bridge
Bristol

As part of the repair and refurbishment of Bristol’s iconic Vauxhall Bridge, 
IDH was appointed to provide specialist technical advice and design 
expertise, supporting the sensitive restoration of this listed structure.

Scope of work:
• Site investigations - Conducted detailed inspections and gathered 

technical data to assess the bridge’s existing condition.

• Feasibility & Design - Developed initial concepts and options for in-situ 
strengthening and remedial measures, aimed at extending the bridge’s 
service life.

• Repair Strategy & calculations – Assisted in formulating an in-situ repair 
solution as the preferred approach.

• �7�K�L�U�G���S�D�U�W�\���F�K�H�F�N�V���3�U�R�Y�L�G�H�G���L�Q�G�H�S�H�Q�G�H�Q�W���W�H�F�K�Q�L�F�D�O���Y�H�U�L�¿�F�D�W�L�R�Q���R�I��
proposed designs.

• �6�F�D�‡�R�O�G���G�H�V�L�J�Q�������'�H�V�L�J�Q�H�G���E�R�W�K���H�Q�F�D�S�V�X�O�D�W�L�Q�J���D�Q�G���Z�R�U�N�L�Q�J���S�O�D�W�I�R�U�P��
�V�F�D�‡�R�O�G�V���W�R���V�X�S�S�R�U�W���V�D�I�H���F�R�Q�V�W�U�X�F�W�L�R�Q���D�F�F�H�V�V��

• �$�S�S�U�R�Y�D�O���L�Q���3�U�L�Q�F�L�S�O�H�����$�,�3���������$�F�K�L�H�Y�H�G���I�R�U�P�D�O���$�,�3���V�L�J�Q���R�‡���L�Q���D�F�F�R�U�G�D�Q�F�H��
�Z�L�W�K���U�H�O�H�Y�D�Q�W���V�W�D�Q�G�D�U�G�V���D�Q�G���D�X�W�K�R�U�L�W�\���U�H�T�X�L�U�H�P�H�Q�W�V��
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• Material Scheduling and 
Quantities

• Backpropping Analysis 

• Core Stability Analysis

• Falsework Design

• Feature Finishes

• Screen Design

Services Include:
• Detailed Design Drawings and Calculations

• �&�R�Q�F�U�H�W�H���3�U�H�V�V�X�U�H���D�Q�G���$�O�O�R�Z�D�E�O�H���5�D�W�H���R�I��
Rise Calculation

• Site Meetings, Inspections and Surveys

• ���'���'�H�V�L�J�Q���Z�L�W�K���$�X�W�R�P�D�W�H�G���(�T�X�L�S�P�H�Q�W��
Scheduling

• �3�K�D�V�L�Q�J���D�Q�G���(�D�U�O�\���6�W�U�L�N�L�Q�J���7�L�P�H���$�Q�D�O�\�V�L�V

At IDH our team of highly experienced formwork design specialists deliver 
�H�ˆ�F�L�H�Q�W�����D�F�F�X�U�D�W�H�����D�Q�G���S�U�D�F�W�L�F�D�O���V�R�O�X�W�L�R�Q�V���X�V�L�Q�J���V�\�V�W�H�P�V���V�X�F�K���D�V���*�$�6�6����
�7�L�W�D�Q�����/�R�J�L�N�����'�R�N�D�����7�R�S�H�F�����&�X�S�O�R�F�N�����0�.�,�,�����5�0�'�����D�Q�G���W�U�D�G�L�W�L�R�Q�D�O���W�L�P�E�H�U�� 
 
Drawing on mechanical and structural engineering principles, we design 
�V�D�I�H���D�Q�G���E�X�L�O�G�D�E�O�H���I�R�U�P�Z�R�U�N���F�R�Q�¿�J�X�U�D�W�L�R�Q�V���W�K�D�W���D�U�H���H�D�V�\���W�R���D�V�V�H�P�E�O�H���D�Q�G��
dismantle, while withstanding the forces of wet concrete under real site 
conditions. 
 
As an independent consultancy, we focus on maximising the use of client-
�R�Z�Q�H�G���H�T�X�L�S�P�H�Q�W�����U�H���V�H�T�X�H�Q�F�L�Q�J���P�D�W�H�U�L�D�O�V���Z�K�H�U�H���S�R�V�V�L�E�O�H���W�R���U�H�G�X�F�H��
�F�R�V�W�V���D�Q�G���L�P�S�U�R�Y�H���H�ˆ�F�L�H�Q�F�\�����:�H���D�G�D�S�W���W�R���S�U�H�I�H�U�U�H�G���V�\�V�W�H�P�V���D�Q�G���S�K�D�V�L�Q�J����
�V�X�S�S�R�U�W�L�Q�J���H�Y�H�U�\���S�U�R�M�H�F�W���Z�L�W�K���V�D�I�H�����F�R�V�W���H�‡�H�F�W�L�Y�H�����D�Q�G���U�H�O�L�D�E�O�H���V�R�O�X�W�L�R�Q�V��
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�3�D�L�Q�V�K�L�O�O���3�D�U�N�¶�V���L�F�R�Q�L�F���)�L�Y�H���$�U�F�K���%�U�L�G�J�H���Z�D�V���V�H�O�H�F�W�H�G���I�R�U���U�H�F�R�Q�V�W�U�X�F�W�L�R�Q��
as part of a major heritage restoration programme. IDH were appointed 
provide specialist formwork design consultancy, ensuring the new 
�V�W�U�X�F�W�X�U�H���D�F�K�L�H�Y�H�G���D�X�W�K�H�Q�W�L�F���Y�L�V�X�D�O���T�X�D�O�L�W�\���Z�K�L�O�H���P�H�H�W�L�Q�J���P�R�G�H�U�Q��
engineering and construction standards.

�7�K�H���E�U�L�G�J�H���Z�D�V���W�R���E�H���F�D�V�W���L�Q���Z�K�L�W�H���U�H�L�Q�I�R�U�F�H�G���F�R�Q�F�U�H�W�H���Z�L�W�K���D���K�L�J�K���T�X�D�O�L�W�\��
�¿�Q�L�V�K���U�H�S�O�L�F�D�W�L�Q�J���W�K�H���R�U�L�J�L�Q�D�O���V�W�R�Q�H���D�S�S�H�D�U�D�Q�F�H�����$���W�U�D�G�L�W�L�R�Q�D�O���S�O�\���O�L�Q�H�G��
�¿�Q�L�V�K���Z�D�V���Q�R�W���D�F�F�H�S�W�D�E�O�H�����V�R���,�'�+���G�H�Y�H�O�R�S�H�G���D���E�H�V�S�R�N�H���I�R�U�P�Z�R�U�N���V�R�O�X�W�L�R�Q��
capable of delivering a smooth, heritage-appropriate aesthetic. 
 
Due to the complex geometry of the arches, conventional steel formwork 
was unsuitable. IDH engineered a half cart-wheel arch design, supported 
from piers on either side, ensuring structural stability, precision shaping, 
�D�Q�G���H�ˆ�F�L�H�Q�W���L�Q�V�W�D�O�O�D�W�L�R�Q�� 

Scope of work:
• Bespoke formwork engineering and design calculations

• Arch form concept and technical detailing

• Coordination with architect and contractor to align with heritage vision

• �6�X�S�S�R�U�W���I�R�U���D�F�K�L�H�Y�L�Q�J���D���F�O�H�D�Q�����V�W�R�Q�H���H�‡�H�F�W���F�R�Q�F�U�H�W�H���¿�Q�L�V�K 

Surrey, England

Five Arch Bridge
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The project aims to improve transport resilience and accessibility across 
the east-west corridor, enhancing connections to Haverfordwest, key 
ports, and employment hubs. It will improve safety at Redstone Cross 
Junction, support active travel and reduce community severance.

IDH was appointed to undertake a structural stability assessment for the 
free-standing reinforcement of the wing walls at the Redstone Crossing 
Bridge, a crucial temporary phase before concrete pouring and permanent 
�¿�[�L�Q�J�V��

Scope of works:
• Wind Load Stability - Analysis of the free-standing rebar cages under 

wind pressure, ensuring no risk of collapse or deformation prior to 
permanent works.

• Self-Weight & Structural Behaviour - Consideration of gravity loads 
�D�Q�G���U�H�L�Q�I�R�U�F�H�P�H�Q�W���F�R�Q�¿�J�X�U�D�W�L�R�Q���W�R���Y�H�U�L�I�\���V�D�I�H���V�W�D�Q�G�L�Q�J���F�R�Q�G�L�W�L�R�Q�V��
throughout installation.

• �6�L�W�H���6�S�H�F�L�¿�F���&�R�Q�G�L�W�L�R�Q�V�������$�V�V�H�V�V�P�H�Q�W���W�D�L�O�R�U�H�G���W�R���H�[�S�R�V�H�G���V�L�W�H��
conditions, construction phasing, and safety-critical installation 
�V�H�T�X�H�Q�F�L�Q�J��

Wales

A40 Llanddewi Velfrey
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Independent Design House Ltd
Studio 2, Westree House
2 Westree Road
Maidstone, Kent
ME16 8HB

Contact:
01622 690410
info@idh-design.co.uk 
www.idh-design.co.uk
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