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17.1 General principles 17.1.1 The function of foundations Foundations have the function of spreading the load from the superstructure so that the pressure transmitted to the ground is not of a magnitude such as to cause the ground to fail in shear, or to induce settlement of the ground that will cause distortion and structural failure or unacceptable architectural damage. In fulfilling these functions the foundation, substructure and superstructure should be considered as one unit. The tolerable total and differential settlement must be related to the type and use of the structure and its relationship to the surroundings. Foundations should be designed to be capable of being constructed economically and without risk of protracted delays. The construction stage of foundation work is not infrequently subjected to delays arising from unforeseen ground conditions. The latter cannot always be eliminated even after making detailed site investigations. Thus, elaborate and sophisticated designs and construction techniques which depend on an exact foreknowledge of the soil strata should be avoided. Designs should be capable of easy adjustment in depth or lateral extent to allow for variations in ground conditions and should take account of the need for dealing with groundwater. Foundation designs must take into account the effects of construction on adjacent property, and the effects on the environment of such factors as piledriving vibrations, pumping and discharge of groundwater, the disposal of waste materials and the operation of heavy mechanical plant. Foundations must be durable to resist attack by aggressive substances in the sea and rivers, in soils and rocks and in groundwaters. They must also be designed to resist or to accommodate movement from external causes such as seasonal moisture changes in the soil, frost heave, erosion and seepage, landslides, earthquakes and mining subsidence. 17.1.2 General procedure in foundation design The various steps which should be followed in the design of foundations are as follows. (1) A site investigation should be undertaken to determine the physical and chemical characteristics of the soils and rocks beneath the site, to observe groundwater levels and to obtain information relevant to the design of the foundations and their behaviour in service. The general principles and procedures described in Chapter 11 should be followed. (2) The magnitude and distribution of loading from the superstructure should be established and placed in the various categories, namely: (a) dead loading (permanent structure and self-weight of foundations); (b) 'permanent' live loading, e.g. materials stored in silos, bunkers or warehouses; (c) intermittent live loading, e.g. human occupancy of buildings, vehicular traffic, wind pressures; (d) dynamic loading, e.g. traffic and machinery vibrations, wind gusts, earthquakes. (3) The total and differential settlements which can be tolerated by the structure should be established. The tolerable limits depend on the allowable stresses in the superstructure, the need to avoid 'architectural' damage to claddings and finishes, and the effects on surrounding works such as damage to piped connections or reversal of fall in drainage outlets. Acceptable differential settlements depend on the type of structure; a framed industrial shedding with pinjointed steel or precast concrete elements and sheet metal



cladding, for example, can withstand a much greater degree of differential settlement than a 'prestige' office building with plastered finishes and tiled floors. (4) The most suitable type of foundation and its depth below ground level should be established having regard to the information obtained from the site investigation and taking into consideration the functional requirements of the substructure, e.g. a basement may be needed for storage purposes or for parking cars. (5) Preliminary values of the allowable bearing pressures (or pile loadings) appropriate to the type of foundation should be determined from a knowledge of the ground conditions and the tolerable settlements. (6) The pressure distribution beneath the foundations should be calculated based on an assessment of foundation widths corresponding to the preliminary bearing pressures or pile loadings, and taking into account eccentric or inclined loading. (7) A settlement analysis should be made, and from the results the preliminary bearing pressures or foundation depths may need to be adjusted to ensure that total and differential settlements are within acceptable limits. The settlement analysis may be based on simple empirical rules (see Chapter 9) or a mathematical analysis taking into account the measured compressibility of the soil. (8) Approximate cost estimates should be made of alternative designs, from which the final design should be selected. (9) Materials for foundations should be selected and concrete mixes designed taking into account any aggressive substances which may be present in the soil or groundwater, or in the overlying water in submerged foundations. (10) The structural design should be prepared. (11) The working drawings should be made. These should take into account the constructional problems involved and, where necessary, should be accompanied by drawings showing the various stages of construction and the design of temporary works such as cofferdams, shoring or underpinning. 17.1.3 Foundation loading A foundation is required to support the dead load of the superstructure and substructure, the live load resulting from the materials stored in the structure or its occupancy, the weight of any materials used in backfilling above the foundations, and wind loading. When considering the factor of safety against shear failure of the soil (see Chapter 9) the dead loading together with the maximum live load may be either a statutory or code of practice requirement, e.g. the requirements of the BS Code of practice for loading, BS 6399, or it may be directly calculated if the loads to be applied are known with some precision. With regard to wind loading the BS Code of practice for foundations, BS 8004 states: Where the foundation loading beneath a structure due to wind is a relatively small proportion of the total loading, it may be permissible to ignore the wind loading in the assessment of allowable bearing pressure, provided the overall factor of safety against shear failure is adequate. For example, where individual foundation loads due to wind are less than 25% of the loadings due to dead and live loads, the wind loads may be neglected in this assessment. Where this ratio exceeds 25%, foundations may be so proportioned that the pressure due to combined dead, live and wind loads does not exceed the allowable bearing pressure by more than 25%. When considering the long-term settlement of foundations, the live load should be taken as the likely realistic applied load over



the early years of occupancy of the structure. Consolidation settlements should not necessarily be calculated on the basis of the maximum live load. Loadings on foundations from machinery are a special case which will be discussed in section 17.6. 17.1.4 The design of foundations to eliminate or reduce total and differential settlements The amount of differential settlement which is experienced by a structure depends on the variation in compressibility of the ground and the variation in thickness of the compressible material below foundation level. It also depends on the stiffness of the combined foundation and superstructure. Excessive differential settlement results in cracking of claddings and finishes and, in severe cases, to structural damage. Where the total settlements are expected to be small, cracking and structural damage can be avoided by limiting the total settlement. For example, if the total settlement of buildings on isolated pad foundations is limited to about 25 mm the differential settlement is unlikely to cause any significant damage. Buildings on rafts can usually tolerate somewhat greater total settlements. Where total settlements are expected to be appreciably greater than 25 mm the effects of differential settlement should be considered in relation to the type and function of the structure. These effects are discussed comprehensively by Padfield and Sharrock1 who tabulate acceptable deflection limits as shown in Table 17.1.2 Differential settlement may be eliminated or reduced to a tolerable degree by one or a combination of the following measures: (1) Provision of a rigid raft either as a thick slab, or with deep beams in two directions, or in cellular construction. (2) Provision of deep basements or buoyancy rafts to reduce the net bearing pressure on the soil (see sections 17.3.2.1 and 17.3.3). (3) Transference of foundation loading to deeper and less compressible soil by basements, caissons, shafts or piles (as described in sections 17.3 and 17.4).



(4) Provision of jacking pockets within the substructure, or brackets on columns from which to re-level the superstructure by jacking. (5) Provision of additional loading on lightly loaded areas by ballasting with kentledge or soil. (6) Ground treatment processes to reduce the compressibility of the soil.



17.2 Shallow foundations 17.2.1 Definitions British Standard 8004 defines shallow foundations as those where the depth below finished ground level is less than 3 m and which include many strip, pad and raft foundations. The code states that the choice of 3 m is arbitrary, and shallow foundations where the depth: breadth ratio is high may need to be designed as deep foundations. (1) A pad foundation is an isolated foundation to spread a concentrated load (Figure 17.1). (2) A strip foundation is a foundation providing a continuous longitudinal bearing (Figure 17.2). (3) A raft foundation is a foundation continuous in two directions, usually covering an area equal to or greater than the base area of the structure (Figure 17.3). 17.2.2 Foundation depths The first consideration is, of course, that the foundation should be taken down to a depth where the bearing capacity of the soil is adequate to support the foundation loading without failure of the soil in shear or excessive consolidation of the soil. The minimum requirement is thus to take the foundations below loose or disturbed topsoil, or soil liable to erosion by wind or flood. Provided these considerations are met the object should then be to avoid too great a depth to foundation level. A depth greater than 1.2m will probably require support of the excavation to ensure safe working conditions for operatives fixing



Table 17.1 Limiting values of distortion and deflection of structures. (After Tomlinson (1986) Foundation design and construction (5th edn.). Longman Scientific and Technical) Type of structure



Type of damage



Limiting values Values of relative rotation (angular distortion) , P



Framed buildings and reinforced load-bearing walls



Structural damage



Skempton and MacDonald3 1/150



Cracking in walls and partitions



1/300 (but 1/500 recommended)



Meyerhof 4 1/250 1/500



Polshin and Tokar5 1/200 1/500 (0.7/1000 to 1/1000 for end bays)



Bjerrum6 1/150 1/500



Values for deflection ratio A/Z.



Unreinforced load-bearing walls



Cracking by sagging Cracking by hogging



Meyerhoff4



Polshin and Tokar5



Burland and Wroth7



0.4xlO- 3



LlH= 3:0.3 to 0.4 X l O " 3



At L///= 1:0.4 x l O - 3 At LjH= 5: 0.8 x IQ- 3 AtL/#= 1:0.2 x 10~3 At L///= 5: 0.4 x l O - 3



Note: The limiting values for framed buildings are for structural members of average dimensions. Values may be much less for exceptionally large and stiff beams, or columns for which the limiting values of angular distortion should be obtained by structural analysis.



Column Backfill



Load-bearing wall Backfill



Figure 17.3 Raft foundation Figure 17.2 Strip foundation Figure 17.1 Pad foundation reinforcing steel or formwork, which adds to the cost of the work. If at all possible the foundations should be kept above groundwater level in order to avoid the costs of pumping, and possible instability of the soil due to seepage of water into the bottom of an excavation. It is usually more economical to adopt wide foundations at a comparatively low bearing pressure, or even to adopt the alternative of piled foundations, than to excavate below groundwater level in a water-bearing gravel, sand or silt. Apart from considerations of allowable bearing pressures, shallow foundations in clay soils are subject to the influences of ground movements caused by swelling and shrinkage (due to seasonal moisture changes or tree root action), in cohesive soils and weak rocks to frost action, and in most ground conditions to the effects of adjacent construction operations such as excavations or pile-driving. It is usual to provide a minimum depth of 500 mm for strip or pad foundations as a safeguard against minor soil erosion, the burrowing of insects or animals, frost heave (in British climatic conditions other than those sites subject to severe frost exposure), and minor local excavations and soil cultivation. This minimum depth is inadequate for foundations on shrinkable clays where swelling and shrinkage of the soil due to seasonal moisture changes may cause appreciable movements of foundations placed at a depth of 1.2 m or less below the ground surface. A depth of 0.9 to 1 m is regarded as a minimum at which some seasonal movement will occur but is unlikely to be of a magnitude sufficient to cause damage to the superstructure or ordinary building finishes.8 Movements of clay soils can take place to much greater depths where the soil is affected by the drying action of trees and hedges, and in countries where there is a wide difference between the rainfall in the dry season and wet season.9 Permafrost (permanently frozen ground) has a considerable influence on foundation depths. Consideration should be given to the stability of shallow foundations on stepped or sloping ground. Analyses as described in Chapter 9 should be made to ensure that there is an adequate safety factor against a shear slide due to loading transmitted to the slope from the foundations. The depth of foundations in relation to mining subsidence problems is discussed in section 17.7.2. 17.2.3 Allowable bearing pressures Allowable bearing pressures (see definition in Chapter 9) for shallow foundations may be based on experience, or for prelimi-



nary design purposes on simple tables of presumed bearing values for a standard range of soil and rock conditions. Where appropriate, more precise allowable bearing pressures for shallow foundations on cohesionless soils may be obtained from empirical relationships based on the results of in situ tests made on the soils (Chapter 11). In the case of shallow foundations on cohesive soils, the allowable bearing pressures may be obtained by applying an arbitrary safety factor to the ultimate bearing capacity calculated from shear strength determinations on the soil (Chapter 9). Where settlements are a critical factor in the design of foundations, detailed settlement analyses will be required based on the measured compressibility of the soil (Chapter 9). 17.2.4 Description of types of shallow foundations 17.2.4.1 Pad foundations Pad foundations (Figure 17.1) are suitable to support the columns of framed structures. Pad foundations supporting lightly loaded columns can be constructed using unreinforced concrete, in which case the depth is proportioned so that the angle of spread from the base of the column to the outer edge of the ground bearing does not exceed 1 vertical:! horizontal (Figure 17.4). The thickness of the foundation should not be less than the projection from the base of the column to its outer edge, and it should not be less than 150mm. Pad foundations to be excavated by a powered rotary auger should be circular in plan, so providing a self-supporting excavation in firm to stiff cohesive soils and weak rocks. Square or rectangular foundations can be excavated by mechanical grabs or backacters. The designs should not require the bottom to be trimmed by hand to a regular profile (Figure 17.4). This necessitates operatives working at the bottom of excavations in confined conditions, and for safety reasons the sides of excavations deeper than 1.2 m may have to be supported.



Soil profile left by machine excavation Figure 17.4 Proportioning of unreinforced concrete foundations



Savings in the volume of concrete can be obtained by providing steel reinforcement for pad foundations where heavy column loads are to be carried, and it may be advantageous to save depth of excavation by adopting a relatively thin base slab section (Figure 17.5). Reinforcement is also necessary for foundations carrying eccentric loading which may induce heavy bending moments and shear forces in the base slab. The procedure for reinforced concrete design is described in section 17.2.6.



tion should extend over and unite with the lower one for a distance of not less than the thickness of the foundation and not less than 300mm (Figure 17.8).



Steel bar reinforcement



75 mm cover 50-75 mm blinding concrete Figure 17.5 Reinforced concrete strip foundation



Figure 17.8 Stepping of strip foundations



17.2.4.2 Strip foundations Strip foundations are suitable for supporting load-bearing walls in brickwork or block work. The traditional form of strip foundation is shown in Figure 17.6(a). The concrete-filled trench foundation (Figure 17.6(b)) is suitable for stable soils in level ground conditions but should not be used where substantial swelling of clay soils may occur owing, say, to removal of trees or hedges. The swelling is accompanied by horizontal thrust on the foundation followed by movement of the foundation and superstructure. Strip foundations are also an economical method of supporting a row of closely spaced columns (Figure 17.7). As a general rule, the thickness of unreinforced strip foundations should not be less than the projection from the base of the wall and not less than 150mm. Where foundations are laid at more than one level, at each change of level the higher founda-



Fine concrete filling



Figure 17.7 Strip foundation for closely spaced columns



Drained cavity Damp-proof course Polythene \ sheeting lapped with damp-proof course



The excavations for strip foundations are normally undertaken by a backacter machine, and it is usually possible to trim by the machine bucket to a rectangular bottom profile. Reinforcement can be provided to strip foundations to enable savings to be made in the volume of concrete and also in foundation depths owing to the lesser required thickness of the base slab. Reinforcement is also necessary to enable the foundations to bridge over weak pockets of soil to minimize differential settlement due to variable loading conditions, e.g. when a strip foundation is provided to support a row of columns carrying different loads. The procedure for the design of reinforced concrete foundations is described in section 17.2.6. In nonaggressive soil conditions a concrete mix consisting of 1 part of ordinary Portland cement to 9 parts of combined aggregate is suitable for unreinforced concrete strip foundations. The design of concrete mixes suitable for aggressive soil conditions is described in section 17.8.4.



Polythene sheeting lapped with damp-proof course



150mm (min) Ground level



Ground level



Compacted hardcore



Compacted hardcore Compacted backfilling



150mm (min) 450mm (practical minimum for bricklaying)



Fine concrete filling



Mass concrete



375mm Figure 17.6 Unreinforced concrete strip foundations for load-bearing walls, (a) Traditional; (b) concrete-filled trench



17.2.4.3 Raft foundations Raft foundations are a means of spreading foundation loads over a wide area thus minimizing bearing pressures and limiting settlement. By stiffening the rafts with beams and providing reinforcement in two directions the differential settlements can be reduced to a minimum. Edge beams and internal beams can be designed as 'upstand' or 'downstand' projections (Figure 17.9). Downstand beams save formwork and allow the rafts to be concreted in one pour. However, the required trench excavations may not be selfsupporting in loose soils and there are difficulties in maintaining the required profile in water-bearing ground. Upstand beams are required where rafts are designed to allow horizontal ground movements to take place beneath them, as in mining subsidence areas (section 17.7.2.3). Raft foundations, in order to function as load-spreading substructures, must be reinforced and concrete mixes must be in accordance with code of practice requirements for reinforced concrete (BS 8110). Special mixes may be required in aggressive soil conditions. 17.2.5 Shallow foundations carrying eccentric loading The soil adjacent to the sides of shallow foundations cannot be relied on to provide resistance to overturning moments caused by eccentric loading on the foundations. This is because in clays the soil is likely to shrink away from the foundation in dry weather and, in the case of cohesionless soils, excavation and subsequent backfilling will cause loose conditions around the sides. It is therefore necessary to check that the soil beneath the foundation will not be overstressed or suffer excessive compression under the unequal bearing pressures induced by the eccentric loading. The pressure distribution beneath an eccentrically loaded foundation is assumed to be linear. For the pad foundation shown in Figure 17.10(a) where the resultant of the overturning moment M and the vertical load W falls within the middle third of the base:



Figure 17.10 Eccentrically loaded foundations, (a) Resultant within middle third; (b) resultant outside middle third When the resultant W and M falls outside the middle third of the base, Equation (17.3) indicates that tension theoretically occurs beneath the base. However, tension cannot develop and redistribution of bearing pressure will occur as shown in Figure 17.10(b). The maximum bearing pressure is then given by:



AW



























des documents recommandant







[image: alt]





Foundations~Calculat 

neglects the need to calculate the weight and balance ... weight and balance of an airplane is fairly well ... parts of the electrical equation that you'll need to size ...










 


[image: alt]





3: foundations 

Dispatch investment over financial assets. Maximize long term revenue. 7 / 46 ..... classifier, regressor. SVMs, neural networks, trees. Unsupervised Learning.










 


[image: alt]





325.3R-85 Guide for Design of Foundations and Shoulders for 

Feb 1, 2010 - Chapter 9 - High joints, page 325.3R-6. 9.1- General ... build a pavement foundation that will remain stable ... omy purposes, full use is usually made of the soils that .... (102 to 152 mm) for .... expressways that operate at full cap










 


[image: alt]





Chapter 23: Foundations 

Lambda Method â€¢ Field Testing for Determining Axial Pile. Capacity .... more elaborate methods, such as the Boussinesq distribution (Chapter 20) are required.










 


[image: alt]





Deep Foundations - Description 

Characteristics of Different Types of Foundations â€¢ .... cofferdams (sheet pile, sand .... Pipe piles with an open end can penetrate through layers of dense sand.










 


[image: alt]





SOIL MECHANICS AND FOUNDATIONS 

velocity of tidal and river currents, and other hydrographic and ... A large and thick reinforced concrete foundation, often of uniform thickness, .... by grouted steel rod .... has a change in moisture content due to the drilling fluid or heat gener










 


[image: alt]





SOIL MECHANICS AND FOUNDATIONS 

inspection. Provides ... inspection, excavation ..... 1 of ''Foundation Engineering Handbook,'' ed. ...... enough diameter to enable down-hole inspection. ...... displacement piles are steel H-sections and open-ended steel pipe piles that do not.










 


[image: alt]





Chapter 31 - Shallow Foundations 

Sand â€¢ Settlement of Shallow Foundations on. Clay â€¢ Tolerable .... proposed a method to reduce strength characteristics c and Ï† as follows: (31.4). FIGURE 31.4 ...










 


[image: alt]





Foundations of Modern Probability 

sense of the early 1970s, and there was no room for some of the more recent .... Among basic set relations, we note in particular the distributive laws. A âˆ©. â‹ƒ.










 


[image: alt]





Packet Network Foundations 

normally set up via manual provisioning by operators and stays â€œupâ€� until it is manually taken ..... System Network Architecture (SNA) from low-speed leased lines onto a ...... 1970s. The goal of the project was to test computer-based communicati










 


[image: alt]





Foundations of - EPDF.TIPS 

139. 9.1. A Strawman Proposal . ...... what you need to do to instill security in your products and projects. I'd encourage you to share the ..... Chapter 9 to studying how to properly build a password management system. There are ...... A valet is s










 


[image: alt]





foundations of algebraic topology .fr 

MacLane, T. Rado, and P. Reichelderfer who read large portions of the ...... zero. Therefore na4( v a. = (a = 1,2). By exactness, there exists a ua s HQ (A) such ...










 


[image: alt]





Foundations of Aggregation Constraints 

database query languages, and in constraint logic programming languages ... We show how aggregation constraints on queries (i.e., query constraints involving.










 


[image: alt]





foundations of monestier viaduct - CFMS 

Bellow P3 and P4, varved clay which is water saturated, is present up to 80m deep. Ground is therefore not stiff enough to carry heavy loads. The design of the ...










 


[image: alt]





foundations of argument effective communication for 

foundations of argument effective communication for critical thinking are a good way to achieve details about operating certainproducts. Many products that you ...










 


[image: alt]





design 

Time allowed: 0 sec. Height: 1,35 m. Time limit: 128 sec. Time limit: 0 sec. Class No.: 9. CSI ***. Accumulator Competition samedi 19 novembre 2016. Start: 9:10.










 


[image: alt]





design 

Grégory BODO. J-C LAPARRA. Davy THIRINGER. Valery BREANT. José NICOLAS. Table: A. Speed: 350 m/min. Obstacles: 12. BARRAGE: 1-6-14-4BC-15-3-9. National RG: Length: 410 m. Efforts: 15. Length: 300 m. FEI RG / Art. 238.2.2. Time allowed:71 sec. Time al










 


[image: alt]





design 

Table: A. Speed: 350 m/min. Obstacles: 13. BARRAGE: 1-2-8-15-6AB-9B-16. National RG: Length: 460 m. Efforts: 16. Length: 290 m. FEI RG / Art. 238.2.2.










 


[image: alt]





design 

0 sec. Height: 1,40 m. Time limit: 132 sec. Time limit: 0 sec. Class No.: 5. CSI ***. Competition against the clock vendredi 18 novembre 2016. Start: 10:30. 2. 6C.










 


[image: alt]





design 

Course Designers. Grégory BODO. J-C LAPARRA. Davy THIRINGER. Valery BREANT. José NICOLAS. Table: A. Speed: 350 m/min. Obstacles: 11. BARRAGE:.










 


[image: alt]





design 

300 m. FEI RG / Art. 238.2.2. Time allowed:71 sec. Time allowed: 52 sec. Height: 1,45 m. Time limit: 142 sec. Time limit: 104 sec. Class No.: 8. CSI*** 1st QUALIF.










 


[image: alt]





design 

Grégory BODO. J-C LAPARRA. Davy THIRINGER. Valery BREANT. José NICOLAS. Table: A. Speed: 350 m/min. Obstacles: 13. BARRAGE: 1-2-8-15-6AB-9B-16. National RG: Length: 460 m. Efforts: 16. Length: 290 m. FEI RG / Art. 238.2.2. Time allowed:79 sec. Time a










 


[image: alt]





design 

70 sec. Time limit: 66 sec. Class No.: 7. CSI ***. Competition in two Phases vendredi 18 novembre 2016. Start: 15:15. 2. 8A. 1. 5. 4. 8B. 10. 3. 6A. 11. Start. Finish.










 


[image: alt]





design 

Time allowed: 36 sec. Height: 1,20 m. Time limit: 70 sec. Time limit: 72 sec. Class No.: 6. CSI *. Competition in two Phases vendredi 18 novembre 2016. Start: 12: ...










 














×
Report Foundations Design





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



