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INTRODUCTION
This National Annex has been prepared by the CYS TC 18: Eurocodes National Standardisation Technical Committee of Cyprus Organisation for Standardisation. (CYS)
[bookmark: _Ref72559624]SCOPE
This National Annex is to be used together with CYS EN 1997-1:2024
This National Annex gives:
Nationally determined parameters for the following clauses of CYS EN 1997-1:2024 where National choice is allowed in EN 1997‑1 through notes to the following clauses (see Section NA 2):

	4.1.2.2(1)
	4.1.2.3(3)
	4.1.3(1)
	4.1.4(2)

	4.1.5(1)
	4.1.8(3)
	4.2.3.2(2)
	4.2.4(3)

	4.3.2.3(2)
	4.4.1.3(1) – 3 choices
	4.4.1.3(9) – 2 choices
	4.4.1.5(1) – 2 choices

	4.5(1)
	4.5(4)
	5.4(2)
	5.5(2)

	5.5(3)
	7.1.1(7)
	7.2(2)
	8.1.4.2(3)

	8.2(1) – 2 choices
	10.2(3)
	12.1(4)
	A.4(3)

	A.4(8) – 2 choices
	A.4(11)
	C.3(3)
	C.3(4)



Decisions on the use of Informative Annexes A, B and C (see Section NA 3)
References to non-contradictory complementary information to assist the user to apply CYS EN 1997-1:2024.  In this National Annex such information is provided for the following clauses in CYS EN 1997-1:2024 (see Section NA 4)



NATIONALLY DETERMINED PARAMETERS
Clause 4.1.2.2 (1) Geotechnical Complexity Class 
Table 4.1 of CYS EN 1997-1:2024 Selection of Geotechnical Complexity Class is modified General Features to consider when selecting the GCC are given in Table 4.1 (CYS) of this national Annex.
Table 4.1 (CYS) — Selection of Geotechnical Complexity Class
	Geotechnical
Complexity
Class
	Complexity

	General features

	GCC 3
	Higher
	Any of the following apply:
· considerable uncertainty regarding ground conditions
· highly variable or difficult ground conditions
· significant sensitivity to groundwater and surface water conditions
· significant complexity of the ground structure interaction
· identified high-geohazard areas published by the Geological Survey Department of Cyprus, where construction is allowed

	GCC 2
	Normal
	GCC2 applies if GCC 1 and GCC3 are not applicable

	GCC 1
	Lower
	All the following conditions apply:
—	negligible uncertainty regarding the ground conditions
—	uniform ground conditions
—	low sensitivity to groundwater and surface water conditions,
—	low complexity of the ground structure interaction

	NOTE	The terms ‘considerable’, ‘significant’, ‘highly’, etc. are relative to any comparable experience that exists for the particular geotechnical structure, design situation, and ground conditions.


Clause 4.1.2.3 (3)	Geotechnical Category
The relationship between Geotechnical Category, Consequences Class, and Geotechnical Complexity Class is given in Table 4.2 (CYS).
Table 4.2 (CYS) — Relationship between Geotechnical Category, Consequences Class, and Geotechnical Complexity Class
	Consequence Class
(CC)
	Geotechnical Complexity Class (GCC)

	
	Lower
(GCC1)
	Normal
(GCC2)
	Higher
(GCC3)

	High (CC3)
	GC2
	GC3
	GC3

	Normal (CC2)
	GC2
	GC2
	GC3

	Low (CC1)
	GC1
	GC2
	GC2


Clause 4.1.3 (1)	Consequences of failure
Table 4.3 (CYS) gives examples of geotechnical structures in Consequence Classes CC0 to CC4.
Table 4.3 (CYS) — Examples of geotechnical structures in different Consequence Classes
	Consequence
class
	Description of consequence
	Examples

	CC4
	Highest
	—	Geotechnical structures whose integrity is of vital importance for civil protectiona;
—	Geotechnical structures in areas with significant landslide hazards.

	CC3
	Higher
	—	Retaining walls and foundations supporting public buildings, with high exposure;
—	Man-made slopes and cuttings and retaining structures with high exposure;
—	Major road/railway embankments, bridge foundations that can cause severe interruption of service in emergency situations;
—	Geotechnical structures with a primary navigational functionb;
—	Flood barrier protecting a large number of people;
—	Underground constructions with large occupancy.

	CC2
	Normal
	All geotechnical structures not classified as CC0, CC1, CC3, or CC4

	CC1
	Lower
	—	Retaining walls and foundations supporting buildings with low occupancy;
—	Man-made slopes and cuttings, in areas where a failure will have low impact on society;
—	Minor road/railway embankments not vital for society;
—	Underground structures with occasional occupancyc.

	CC0
	Lowest
	Not applicable for geotechnical structures

	a	Examples of geotechnical structures whose integrity is of vital importance for civil protection are road/railway embankments with a fundamental role in the event of natural disasters, earth dams connected to aqueducts and energy plants, earth dams and tailing dams with extreme consequences upon failure, foundation of nuclear structures, and major harbour structures.
b	Examples of geotechnical structures with primary navigational function are marking or protecting entrances of ports.
c	Examples of underground structures with occasional occupancy are culverts not supporting main railway lines or major roads.


Clause 4.1.4 (2)	Robustness
No design measures to enhance robustness of geotechnical structure are provided.
Clause 4.1.5(1) Design service life categories of geotechnical structures
The value of Tlf is given in Table 4.4 (CYS) for different categories of geotechnical structures
Table 4.4 (CYS) — Design service life categories of geotechnical structures
	Category of geotechnical structures
	Design service life Tlf

	
	years

	Geotechnical structures that support other structures
	At least that of the supported structurea

	Geotechnical structuresb supporting (or incorporated into) road or railway infrastructure
Embankment dams for water defence
	100

	Geotechnical structures not covered by another category
	50

	Replaceable parts of geotechnical structurec
	25

	Temporary geotechnical structures and their anchors
	10

	Temporary anchorsd
	2

	a	See EN 1990:2023, Annex A
b	For example slopes, cuttings, embankments, retaining structures, reinforced fill or soil nailed structures, or ground improvement
c	For example anchors
d	Durability requirements related to EN 1993‑5


[bookmark: _Hlk208562532]Clause 4.1.8	(3) Quality management   
The relationship between Geotechnical Category (GC) and Design Qualification and Experience Levels (DQL), Design Check Levels (DCL), and Inspection Level (IL), is given in Table 4.5 (CYS)
Table 4.5 (CYS) — Minimum Design Qualification and Experience, Design Check, and Inspection Levels for different Geotechnical Categories
	Geotechnical Category
	Minimum Design Qualification and Experience Level (DQL)
	Minimum Design Check Level (DCL)
	Minimum Inspection Level (IL)

	GC3
	DQL3
	DCL3
	IL3

	GC2
	DQL2
	DCL2
	IL2

	GC1
	DQL1
	DCL1
	IL1


Clause 4.2.3.2(2)	Validation of the Geotechnical Design Model (GDM)
Measures to validate the GDM are given in Table 4.6 (CYS)
Table 4.6 (CYS) — Measures to validate the Geotechnical Design Model
	Geotechnical Category
	Measures

	GC3
	All the measures given for GC2 and GC1 and, in addition:
—	perform sensitivity analyses of key ground properties to identify any additional information needed to cover all anticipated design situations;
—	perform sensitivity analyses of key geometrical properties to identify any additional measures that are needed;
—	confirm that the information available is sufficient to determine the variability of the ground properties and groundwater conditions.

	GC2
	All the measures given for GC1 and, in addition:
—	compare derived values from different sources within each geotechnical unit to determine representative values of ground properties with an appropriate level of confidence;
—	confirm that the GDM includes all ground properties and groundwater conditions affecting the design situation;
—	confirm that the GDM is appropriate and compatible with the considered ultimate limit states (failure modes) and serviceability limit states;
—	confirm that the ground properties are determined for a time frame compatible with the considered limit states and design situation.

	GC1
	All the measures given below:
—	confirm that the assumed geotechnical units and geotechnical properties is consistent with available information from the desk study and comparable experience;
—	confirm that the GDM is consistent with information from site inspection.


4.2.4(3) Validation of information from the ground investigation report.
Measures to validate the information in the GIR are given in Table 4.7 (CYS)
Table 4.7 (CYS) — Measures to validate the information obtained from the GIR
	Geotechnical Category
	Measures

	GC3
	All measures given below for GC2 and GC1 and, in addition:
· determine relevant qualitya parameters based on the available data;
· confirm that areas with low confidence in the determined geological, hydrogeological and geotechnical conditions do not have a significant influence on the design and verification of the limit state.
· Verify by Resistance Tests (Pile Load Testing, Anchor testing etc.) ;

	GC2
	All measures given below for GC1 and, in addition:
—	compare the consistency of boundaries of the geotechnical units from different sources of information, to confirm that the used methods of interpolation have sufficiently captured the variations;
—	compare ground description, classification, and strength index test results to identify inconsistencies;
—	evaluate the performed testing to ensure that the test results are appropriate for the design situation considered, with respect to e.g. loading rate, strain level, stress path and boundary conditions;
—	confirm that, for the design situation considered, the derived values have been appropriately determined and correlations used within their respective limitations;
—	confirm that suitable in situ techniques and laboratory tests have been used in relation to the design situation, ground property and sample quality class (see EN 1997‑2:2024, 5.4.5).

	GC1
	All measures given below:
—	if field investigation and laboratory testing is performed, confirm that appropriate testing standards have been used;
—	compare derived values from different sources to identify inconsistencies and anomalies;
—	confirm that anomalies have been identified in the GIR, and
—	confirm that non-relevant information is not included in the GIR.

	a	Quality parameters include for example sample disturbance, zero-drift for CPT, measurement accuracy.


[bookmark: _Hlk208564184]Clause 4.3.2.3 (2)	Nominal value of ground properties 
No indicative nominal values of ground properties are provided
[bookmark: _Hlk208564457]Clause 4.4.1.3	Design values of ground properties 
(3)	Values of the partial factor γM for persistent and transient design situations are given in Table 4.8 (CYS)
The value of γM for an accidental design situation is equal to the square root of the value of γM for the corresponding persistent design situation
	Values of kM for different consequence classes are given in Table 4.9 (CYS)
[bookmark: _Hlk208564227]Table 4.8 (CYS) — Partial factors on ground properties for persistent and transient design situations
	Ground property
	Symbol
	M1a

	M2a


	Soil and fill

	Shear strength in effective stress analysisb (τf)
	γτf
	1,0
	1,25 kM

	Coefficient of peak friction (tan φ′p)d
	γtanφ,p
	1,0
	1,25 kM

	Peak effective cohesion (c′p)
	γc,p
	1,0
	1,25 kM

	Coefficient of friction at critical state (tan φ′cs)d
	γtanφ,cs
	1,0
	1,1 kM

	Coefficient of residual friction (tan φ′r)d
	γtanφ,r
	1,0
	1,1 kM

	Residual effective cohesion (c′r)
	γc,r
	1,0
	1,1 kM

	Shear strength in total stress analysisb (cu)
	γcu
	1,0
	1,4 kM

	Unconfined compressive strength (qu)
	γqu
	Same as γcu

	Rock material and rock massf

	Shear strength (τr)
	γτr
	1,0
	1,25 kM

	Unconfined compressive strengthc (qu)
	γqu
	1,0
	1,4 kM

	Rock discontinuities

	Shear strength (τdis)
	γτdis
	1,0
	1,25 kM

	Coefficient of residual frictione (tan φ′dis)
	γtanφdis,r
	1,0
	1,1 kM

	Interface

	Coefficient of ground/structure interface friction (tan δ)
	γtanδ
	1,0
	1,25 kM

	a M1 and M2 are alternative sets of material factors. EN 1997‑3 specifies which set to use for specific geotechnical structures.
b Intended to be used for numerical models.
c Used for foundation purposes only.
d Partial factor is applied to tanφ.
e Used when roughness component is neglected.
f Values of partial factors shown for soil and fill can be used for weak, highly fractured rock masses, in cases when soil mechanics concepts are found to apply.



Table 4.9 (CYS) — Consequence factors kM
	Consequence class (CC)
	Description of consequences
	Consequence factor kM

	CC3
	High
	1,1

	CC2
	Normal
	1,0

	CC1
	Low
	0,9


[bookmark: _Hlk208564729]Clause 4.4.1.3 Design values of ground properties
(9)	The value of ktr is 1,0.
Constraints on the use of ktr < 1,0 are not provided.
Clause 4.4.1.5	Design values of resistance                    
(1)	The value of γR for an accidental design situation is equal to the square root of the value of γR for the corresponding persistent design situation.
The values of the consequence factor kR are given in Table 4.10 (CYS).
[bookmark: _Hlk208564615]Table 4.10 (CYS) — Consequence factors kR
	Consequence class (CC)
	Description of consequences
	Consequence factor kR

	CC3
	High
	1,1

	CC2
	Normal
	1,0

	CC1
	Low
	0,9




[bookmark: _Hlk208564829]Clause 4.5 (1)	Verification by prescriptive rules
Prescriptive rules for verification of limit state can be used.
Clause 4.5 (4) Verification by prescriptive rules
Prescriptive rules for geotechnical structures are not specified.
Clause 5.4 (2) Grout
No additional rules are provided for grout for rock bolts.
Clause 5.5 (2) Plain and reinforced concrete
[bookmark: _Hlk210645724]No additional standards are provided. Reinforcing steels used for structures should comply with the provisions of standard EN 10080 and CYS 302.
Clause 5.5 (3) Plain and reinforced concrete
[bookmark: _Hlk182989653]No additional standards are provided for prestressing steel Until the development of the harmonized product standard EN 10138 for stainless steel, no other standards for prestressing steel are specified..

Clause 7.1.1(7) Geotechnical Analysis – Calculation models - General
The minimum level of validation of calculation models used in geotechnical design is given in Table 7.1 (CYS). 
Table 7.1 (CYS) — Measures to validate calculation models
	Geotechnical Category
	Level of validation
	Measures

	GC3
	High
	All the measures given below for GC2 and, in addition all the measures given below:
· calibrate the calculation model for all relevant design situations against another suitable calculation model and site observations.
· Perform Sensitivity Analyses
· Monitor During Construction and re-calibrate

	GC2
	Normal
	All the measures given below:
—	confirm that the assumptions underlying the calculation model are relevant for all relevant design situations;
—	document the assumptions made in the calculation model;
—	document literature reference that the calculation model has been used for comparable design situations; and
—	confirm that any calculation model used falls within the limits of application stated in EN 1997‑3.

	GC1
	Low
	All the measures given below:
—	confirm that comparable experience exists showing that the calculation model is suitable for the local conditions;
—	confirm that any calculation model used falls within the limits of application stated in EN 1997‑3.


[bookmark: _Hlk208565191]Clause 7.2 (2)	Model factors
The value of the model factor is 1,0.
[bookmark: _Hlk208565257]Clause 8.1.4.2 (3) Hydraulic heave
The values of γHYD and γpv are both 0,67.
[bookmark: _Hlk208565694][bookmark: _Hlk208565823]Clause 8.2(1)	Procedure for numerical models 
No specific cases where ultimate limit states can be verified by input or output factoring alone are provided.
The procedure for verification of ultimate limit states with numerical models is given in Table 8.1 (CYS)
Table 8.1 (CYS) — Procedure for verification of ultimate limit states with numerical models
	 
	Factoring approach - See 8.2(1)

	
	Output
VC4 + M1
	Input
VC3 + M2
(Recommended)
	Input
VC3 + M2
(Alternative)

	
	See 8.2 (1), (9), (10)
	See 8.2 (1) and (6)
	See 8.2 (1) and (7)

	Construction Stage 1 (CS1)
	 
	Step 1c
Representative Step
	Step 1c
Representative Step
	Step 1c
–-

	
	Input
	Piezometric level or groundwater pressure
	Representative values
	Not applicable
Go directly to Step 2

	
	
	Ground properties
	Representative Values
	

	
	
	Structural element properties
	Representative Values
	

	
	
	External actions
	Representative Values
	

	
	Output
	Movements
	a
	

	
	
	Structural forces
	a
	

	
	 
	Step 2
ULS Verification Step
	Step 2
ULS Verification Step
	Step 2
ULS Verification Step

	
	Input
	Piezometric level or groundwater pressure
	Design levelb
	Design level b
	Design level b

	
	
	Ground properties
	Design values by M1 combination
	Partial factors M2d

	Design values by M2 combination

	
	
	Structural element properties
	Representative values
	Representative values
	Representative values

	
	
	External actions
	Design values by VC4 combination
	Design values by VC3 combination
	Design values by VC3 combination

	
	Output
	Verification of ground failure
	See 8.2(9) and (10)
	ULS verified
if equilibrium is attained in the ground with no failure of the structure
	ULS verified
if equilibrium is attained in the ground with no failure of the structure

	
	
	Verification of structural failure
	Design values (Ed) obtained by applying γE to calculation results
See 8.2(9) and (10)
	Design values (Ed) obtained directly from calculation results
See 8.2(8)
	Design values (Ed) obtained directly from calculation results

	CS2
	Continue in the same way through any subsequent stage (CS2, CS3, etc.)

	a	These output values can be used for SLS verifications.
b	“The design piezometric level” can be obtained by applying a deviation to the representative piezometric level as stated in 6.5.1 (1), second bullet.
c	The start of Step 1 of any given Construction Stage continues from the end of Step 1 of the preceding Construction Stage.
d	Usually in this step, a strength reduction procedure is performed and the ULS verification is checked, as set in 8.2 (6). If a strength reduction procedure cannot be performed, or if different material factors cannot be applied to different geotechnical units, then Step 2 also continues from Step 1 of the preceding Construction Stage using design material properties determined with partial factors from Set M2.


[bookmark: _Hlk208565761]Clause 10.2 (3)	Supervision
No further requirements in relation to safe working environment are given.
[bookmark: _Hlk208566321][bookmark: _Hlk208565792]Clause 12.1	(4) Reporting - General 
The minimum extent and level of detail of reporting is given in Table 12.1 (CYS).
Table 12.1 (CYS) — Extent and level of detail of reporting appropriate for each Geotechnical Category
	Geotechnical Category
	Extent and level of detail

	GC3
	All the items given below for GC2 and, in addition:
—	more extensive documentation should be included, covering all aspects of the design as outlined in Annex B;
—	the extent of the documentation and the degree of detail should make it possible for a third party to obtain similar results from check analyses of the design.

	GC2
	All the items given below for GC1 and, in addition:
—	the documentation should cover all critical aspects of the design;
—	the extent of the documentation for items that are not critical may be reduced or excluded provided justification is given.

	GC1
	—	the documentation should cover the main design assumptions with justification;
—	the extent of the documentation for each heading, as outlined in Annex B, may be reduced to a record with bullet-points of what has been done.

	NOTE	An example of a reduced GDR for GC1 is given in C.4.4.


[bookmark: _Hlk208566757]Clause A.4 (3) Description of the determination procedure
Alternative determination procedures are not provided in this National Annex.
[bookmark: _Hlk210647924]Clause A.4 (8) Description of the determination procedure 	
Indicative values for ground properties are given in Table A.1 (CYS) and for test parameters in Table A.2 (CYS)
Table A.1 (CYS) — Indicative values of coefficient of variation for different ground properties
	Soil / Rock Type
	Ground property
	Symbol
	Coefficient of variation, Vx (%)

	All soils and rocks
	Weight density
	γ
	5–10

	Fine-grained soils
	Shear strength in total stress analysis
	cu
	30–50

	All soils and rocks
	Peak or residual effective cohesion
	c'p or c'r
	30–50

	All soils and rocks
	Coefficient of friction
	tan φ
	5–15

	All soils and rocks
	Shear strength at failure
	τf
	15–25

	All soils and rocks
	Unconfined compressive strength
	qu
	20–80

	All soils
	Modulus of deformabilitya
	E or G
	20–70

	Fine-grained soils
	Vertical or horizontal consolidation coefficient
	cv or ch
	30–70

	All soils
	Hydraulic conductivityb
	K
	70–250

	a This refers to the different moduli of deformation whose symbols appear EN 1997‑2:2024, 3.2.1.
b Given the high value of the coefficient of variation for the hydraulic conductivity, this procedure should not be used.


Table A.2 (CYS) — Indicative values of coefficient of variation for different test parameters
	Soil/Rock Type
	Test parameter
	Symbol
	Coefficient of variation, Vx (%)

	Coarse soils
	SPT blowcount
	NSPT
	15–45

	All soils
	Pressuremeter limit pressure
	pl
	5–15

	All soils
	Cone resistance
	qc
	5–15

	All soils
	Sleeve friction
	fs
	5–15


Clause A.4 (11) Description of the determination procedure 
For Case 3, indicative values of Vx can be taken from Table A.1(CYS), for ground properties, or from Table A.2(CYS), for test parameters.
Clause C.3 (3) Specific features to consider
Specific features to include in the evaluation of the severity of the general features is given in Table C.1 (CYS).
Table C.1 (CYS) — Examples of specific features to account for in selection of the Geotechnical Complexity Class
	General features
	Specific feature

	Uncertainty in ground condition
	—	evaluation of uncertainty from the available results from ground investigations;
—	evaluation of completeness of available results and relevance of ground investigation method with respect to best possible knowledge of the ground conditions;
—	ground conditions are with high certainty expected to be as interpreted from the ground investigations.

	Variability or difficulty of ground condition
	—	ground with weak layers or zones;
—	unfavourable discontinuity patterns;
—	potential pre-existing failure surfaces;
—	occurrence of ground conditions where geotechnical structure design or execution need detailed assessment. E.g. fine soil sensitive to disturbance, aggressive soil, highly compressible soil, organic soil, creep soil, swelling soil.

	Sensitivity to groundwater and surface water conditions
	—	existence of hydraulic gradient and seepage forces;
—	exposure to erosion, scour or piping;
—	potential for water flow;
—	high groundwater level;
—	excavation below groundwater level;
—	variability in water level.

	Complexity of the ground-structure interaction
	—	ongoing ground movements (settlement and/or slope movement);
—	potential unstable ground;
—	progressive failure of natural or improved ground;
—	potentially sensitive adjacent structure or complex interaction with adjacent structures;
—	sensitivity of the structure to movements and differential movements;
—	structure subjected to dynamic, cyclic or seismic actions;
—	highly concentrated loading on part of the geotechnical structure;
—	complexity of the structure itself including geometry, variation in plane and depth;
—	lack of documented comparable experience for the considered geotechnical structure and execution of it in similar conditions.


Table C.3 (4) Specific features to consider
Guideline on specific features to be fulfilled for GCC1 is given in Table C.2 (CYS)
Table C.2 (CYS) — Examples of specific features to select Geotechnical Complexity Class 1
	General features
	Specific feature

	Uncertainty in Ground condition
	—	documented comparable experience of the ground conditions,
—	no known information that indicate uncertainty in the ground conditions.

	Variability or difficulty of ground condition
	—	available results from Ground investigations validate simple and uniform ground conditions;
—	no known weak layers or unfavourable discontinuities;
—	ground considered as suitable for the specific application without further improvement.

	Sensitivity to groundwater and surface water conditions
	—	no excavation below the ground water level, without comparable experience;
—	no exposure to erosion, scour or piping or any other water induced transport of soil particles;
—	minimal potential of water flow through the structure;
—	low influence from groundwater and/or surface water.

	Complexity of the ground-structure interaction
	—	No records of significant ground movements (settlement and or slope movement);
—	geotechnical structure insensitive to movements;
—	horizontal o slightly inclined ground surface;
—	limited excavation depth;
o	e.g. 2 m in fine soil and 3 m in coarse soil
—	absence of sensitive structures within the zone of influence;
—	simple loading conditions
o	no dynamic, cyclic or seismic actions.
o	no concentrated loading.
o	permanent loading is restricted to a limited fraction of anticipated bearing capacity of the ground


DECISION ON USE OF THE INFORMATIVE ANNEXES A,B and C
Annex A
Annex A may be used
Annex B
Annex B may be used
Annex C
Annex C may be used
REFERENCES TO NON-CONTRADICTORY COMPLEMENTARY INFORMATION
None
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