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STANDARD LIMITATION OF LIABILITY CLAUSES

LIMITATIONS clauses used throughout body of most geotechnical reports:

When describing groundwater conditions:


Long term variability

Depth to groundwater levels recorded on our boring logs is subject to many variables and may not be indicative of long-term equilibrium conditions.  These variables include water introduced during drilling operations, surface infiltration, puncture of perched horizons, build-up of mud against the walls of the boring which can reduce infiltration, and inadequate time for equilibration of groundwater pressure.   We grouted the exploratory borings within x hours/y days of drilling.  This is an inadequate period of time to allow for equilibration of water levels.


If groundwater encountered

Groundwater was encountered in Borings x, x and x, at depths ranging between x and x feet below existing grade.  Provisions should be made for proper collection, removal and disposal of such waters during construction.  Inflow of groundwater during excavation could lead to significant construction problems.  If not properly controlled, groundwater inflow could also contribute to backslope failure of temporary excavations.  If conditions at the time of construction dictate that excavations are deepened beyond that level assumed during design, additional assessments may become necessary. 


If no groundwater encountered

Standing water or groundwater was not encountered in any of the subsurface exploratory excavations.  It should be noted that groundwater levels might change and can vary with seasonal rainfall patterns, long-term climate fluctuations and with the influence of local site conditions, such as drainage patterns and the presence of groundwater barriers, such as landslide shear surfaces or faults.

When describing boring logs

The materials encountered in the exploratory borings were continuously logged in the field by an engineering geologist/geological engineer.  The unconsolidated materials (soil) were visually classified, using the Unified Soils Classification System (USCS), according to ASTM D-2487.  Soil color hues were identified using the Munsell Soil Color chart, while rock color was estimated visually using the GSA Rock Color Chart.   The logs of our borings are included in Appendix X of this report.   Samples obtained from the borings were returned to our laboratory for testing and analysis.  The boring logs represent our present evaluation of the materials encountered.    

Rider clause -  geologic conditions exposed by exploration program 

The thickness of these respective soil layers varies from locality to locality across the project site.   The depth of xxxx varies from xxx to xxx feet across the site, but the actual variance may be somewhat greater, between the locations of our borings.   Given our present understanding, we would anticipate that unsuitable soils would require excavation and recompaction to depths ranging between xxx and xxx feet.  

Rider clause – landslides or sinkhole deposits

Even though we uncovered landslide/collapse sinkhole debris in only one exploratory boring/excavation, we believe that such debris likely extends over a wider area, along the xxx flank of the xxxx at the site.   The approximate limits of this landslide/collapse debris are shown on the Preliminary Geologic Map, Fig. XX.   This boundary was estimated from our review and interpretation of…. (old aerial photographs, pre-existing maps, published maps, old news articles, interviews, hearsay of local residents, etc.).   

When describing aerial photo evaluations

XX sets of historic black and white stereopair aerial photos were evaluated using a mirrored stereoscope.  The purpose of this was to evaluate ……. Past land use practices, terrain analysis, geologic mapping, presence of lineaments, faults, shear zones, landslides, past areas of landslippage, past evidence of flooding, etc.

Note incompleteness of aerial photo assessment, missing years, etc.  In addition, variations in photo scale, sun azimuth, altitude, cloud/tree cover, etc. can impair discernment of particular features. It is possible that some features have not been noted, due to incomplete record examined.  In addition, short-lived phenomena, such as damage from runoff, wind  or erosion may have been healed naturally or through man-made means.            

When describing most published geologic map sources  

The project area has been observed by reconnaissance method by geologists representing the State DLNR in 19xx and the U.S. Geological Survey in 19xx.  These studies are of a regional nature, generally limited to information gleaned from surface exposures and review of previous published literature.  Map units are limited by the scale of the map.  In most instances, maps at scales of 1:24,000 or larger usually ignore surficial deposits less than 20 to 40 feet deep.  In most instances the actual depth of map units may not be known.  

Contacts are generally shown as being solid when identified in the field, dashed where approximate and doted where inferred.   The accuracy of mapped contacts on maps at scales of 1:24,000 or larger may be within +/- 300 feet.  Surficial cover, such as residual soil, usually masks actual contacts, colluvium and the bedrock creep zone.  In addition, many minor shears, faults and drag folds can locally shift contacts in one direction or another, by as much as several hundred feet.        

When describing floor level surveys

A water level (manometer) survey of the interior floor spaces was carried out on accessible ground floor space.  The purpose of the level surveys was to determine the degree to which the interior floors were out-of-level at the time of the survey.  For the purposes of this report, architecturally designed elevation changes, steps and transitions between floor coverings have been resolved to a uniform horizontal plane.  We should note that the repeated accuracy (resolution) of manometer surveys is only about +/- ¼ inch.    

When describing anticipated site excavations

The proposed excavations should encounter colluvial soils in the upper x feet, underlain by xxxx blocks of xxxx and xxxx bedrock within a xxxx matrix.  All excavations must be inspected and approved by the project engineering geologist/geological engineer as they are advanced, before exposures are covered with shoring or other forms of support.  

Excavations may be made at near-vertical inclinations provided that restraining support is placed immediately (as soon as practicable) against the unsupported face.  Staging plans should be coordinated with the project’s shoring consultant.     

When describing inclinometer readings

Fully grouted slope inclinometers were installed and initially read between XXX and XXX, 19xx.  Inclinometer casings use mutually perpendicular tracks, which allow an electronic probe with spring-loaded wheels to be traversed up and down the casing, stopping at pre-determined intervals to measure the electronic flux between the axles, with a precision approaching one thousandths of an inch.  Succeeding readings (cumulative displacements) are then taken and compared, assuming that the base of the casing is fixed in space.  

When an inclinometer casing is noticeably out-of-plumb or is subject to ongoing settlement, this can produce a systematic error in the recorded angular displacements.  This is because the precise depth position shifts slightly, between incremental readings.  Though of seemingly slight difference, this situation can give rise to a systematic error that is cumulative, and appears as lateral offset, when in fact, it is due to cumulative electronic drift.  This problem is commonly termed “placement error”.  In general, successive inclinometer readings of cumulative displacement are reliably accurate within ¼  inch over 100 feet.

LABORATORY TESTING

The laboratory investigation was directed toward a quantitative and qualitative evaluation of the physical and mechanical properties of the subsurface materials at the project site.  The following tests were performed  in our laboratory on selected samples from the field investigation in accordance with the standards of the American Society for Testing and Materials (ASTM), American Council of Independent Laboratories (ACIL), American Association of State Highway Transportation Officials (AASHTO), Federal Highway Administration (FHWA), etc.,  and contemporary geotechnical engineering practices:

List each test type, applicable ASTM/AASHTO test designation, and a brief description.   

Further details regarding this laboratory testing program are provided in Appendix XX.  The results of the laboratory tests are presented in Appendix XX on the boring logs at the appropriate sample depths.  The detailed results of the xxxx tests are presented on Figures B-XX in Appendix B, respectively.

SUBDRAINAGE

Typical 
clause - Subdrainage behind retaining walls 

Backdrainage will be required behind all permanent walls constructed at the property.  Whenever possible, wall drains should be constructed as trench drains that extend below the level of the bottom wall stem.  Composite geomembrane drains may be utilized behind walls, provided that these are wrapped around perforated collector pipes placed at the bottom of the excavation, on a minimum 1% longitudinal grade.  Alternatively, clean drain rock can be placed against buried walls, if wrapped in a suitable geotextile filter fabric (necessary when building against clay or silt).  Filter protection may not be necessary against intact bedrock exposed in portions of the excavations. 

Subdrain outlet pipes should be provided at regular intervals to prevent the build-up of excessive water pressure within the subdrains.  All subdrain outlet pipes should be directed to appropriate discharge facilities, designed by an engineer.  Cleanout risers must be provided such that there is one riser for every 250 lineal feet of subdrain.    


Typical clause – Perimeter Subdrains around homes without basements

Because of the nature of medium to highly expansive soils on this site, we recommend the employment of trench subdrains around the perimeter of the structures to retard seasonal soil moisture fluctuations beneath supporting foundations.  These perimeter subdrains are usually 3 to 6 feet deep adjacent to the structures, and are sloped to drain by gravity.  The trench depth may diminish with increasing distance from the structure(s).  For example, an outlet for a perimeter trench subdrain may be as little as 1 foot deep where it approaches discharge at the curb line, if more than 20 feet from the nearest structure.

The perimeter subdrains should include minimum 4-inch diameter perforated/slotted collector pipes.  Cleanout risers should be provided at all changes in direction of the subdrainage system.  Only slotted/perforated PVC, slotted/perforated ABS or slotted HDPE corrugated pipe should be used as collectors.  These should be surrounded with clean ¾ inch drain rock.   ABS and HDPE pipe can handle sun exposure at outlets, while PVC cannot. 

We are enclosing a typical design detail for subdrains, as Fig. XX.  Residents should be informed of the subdrain locations and depths, and given instructions for upkeep and maintenance of the lot drainage and subdrainage improvements, with explicit instructions about long-term upkeep and maintenance responsibilities, as well as warnings about over-watering.  

DRAINAGE

Typical Surface Drainage clauses

1)
Positive surface drainage should be provided adjacent to the structure such that all surface water is directed away from the foundation.  Water should be directed into drop inlets and closed pipes that lead to suitable discharge facilities.  Rainwater collected on the roof of the building should be transported through gutters, downspouts and closed pipes to suitable discharge facilities or drainage swales.   In general, drainage conditions should be implemented such that rainwater, including roof water, will not collect or pond.

2)
Surface water should not be permitted to pond or flow adjacent to the foundation.  One way to alleviate this condition is to grade the ground surface adjacent to the proposed structure such that water flows away from the foundation at a minimum grade of 3% slope.  Concrete walkways and patios should have a minimum slope of 2% grade away from the structure to provide positive drainage away from the foundation.  Large vegetation, such as trees and shrubbery, should not be located within 8 feet of the perimeter foundation of any structures founded on expansive soils.  Sprinklers located adjacent to the structure should be placed a minimum of 5 feet from the foundation and be directed away from the structure.      

3)
A surface interceptor ditch upslope of the proposed structure should be installed and slope into the hill a minimum of 5% cross gradient.  This ditch should be paved with concrete on a minimum 2% longitudinal grade, or in accordance with building code requirements (the Uniform Building Code requires a minimum 6% longitudinal gradient). This is to provide for positive drainage, and to minimize long-term inoperability of the ditch due to surficial slough age/erosion from the area upslope of the ditch.  

Utility trenches

The proposed utilities within the new street alignment will be located in fill which will be subject to moisture absorption during the first 8-15 years after placement.  This absorption of moisture is unavoidable and can be expected to cause appreciable heave, when expansive soils are incorporated in the engineered fill, as exists on this site.  The stability and behavior of colluvial materials near the water table which are exposed I trench excavations are not know.  Therefore, we recommend that trench excavations that encounter water be supported by temporary shoring and comply with the excavation safety requirements of OSHA.  

REGIONAL FAULTING AND SEISMICITY

The property is located within the seismically active XXX region, historically known to experience periodic moderate and occasional large size earthquakes.  XXX (19XX) have suggested that an xxxx fault passes within xxx km NW/SW/SE/NE of the project site.  YYY (19XX) has mapped xx faults passing within xxxx km of the site.  However, neither the site itself, nor the surrounding properties are located within a recognized surface fault rupture zone.   

The primary risk at this site is considered to be from strong ground shaking.  There is also a moderate risk at the site related to ground lurching during major earthquake events on one or more of the active faults in the region.  The known active fault(s) capable of producing earthquakes that would cause the highest ground accelerations at the subject site are the xxx-trending aaa, xxx-trending bbb and xxx-trending ccc  faults.  The aaa fault is located approximately xxx km xxx of the site.  The active bbb fault lies approximately xxx km xxx of the site and the ccc fault lies about xxx km xxx of the site.

Due to the proximity of these major faults, strong ground shaking should be expected at the subject site during a moderate or major earthquake event, particularly on one of the nearby fault(s).  The risk of ground lurching will be depended on the epicentral distance from the source event.

ANTICIPATED FUTURE WORK  (most important part of any report)

Construction Observation and Testing

Construction observation and testing of site grading should be carried out in accordance with applicable building codes (UBC App. Sec. 3317).  This is to observe and verify the actual conditions exposed at the time of construction and to provide any modified or supplemental recommendations that may be appropriate should conditions vary from what was originally anticipated.  This work is generally carried out on a time-and-materials basis, and our fees for such work will be controlled by how many days the contractor is on the job.  The cost of these services will be in addition to our fees for the design, and in addition to the contractor’s bid.  

During grading of the proposed project, XXX Consultants, Inc. should be present for full and part-time observations and testing of the following aspects of the work, in accordance with Uniform Building Code Appendix Sections 3313, 3315.3 and 3317:  Observe and approve all excavations prior to placement of engineered fill; observe placement of all engineered fill and utility trench backfill; perform compaction testing of engineered fill; observe installation of any subdrains; observe any additional grading, as recommended in previous sections of this report, and any final surface drainage improvements.  

Preparation of As-Built Report

After completion of all site grading, the results of our construction observations, measurements and testing services should be summarized in an as-built report, in accordance with UBC App. Sec. 3318.  The cost of these services will be in addition to our fees for design review and construction-related observation and testing.  A copy of this report will be forwarded to the City/County as a permanent public record of the work.   

LIMITATIONS of toe buttresses for repair of dormant landslides

Although shear keyways with subdrains are considered a conservative mitigation measure, they are still subject to potential problems posed by off-site hazards.  If an existing landslide complex is left in-place, well above the recompacted fill key, excavation and grading activities by others, surface runoff collection by others, or breakage of buried utilities above or within dormant landslides could precipitate shallow surficial slope failures, which could roll downslope, over toe buttress keyways.

We would recommend that, wherever possible, roads, emergency vehicle access ways (EVAs), debris benches or surface runoff interceptor ditches be placed between structures and the adjoining slopes, to offer some permanent means of runoff and debris collection from unimproved lands upslope of developed areas.  Broken water lines, leaking sprinkler systems, leaking swimming pools, buried leach fields and over-capacity septic tanks/leach fields are often responsible for secondary slope failures within areas previously graded for development. 

Expectance of seasonal slope creep whenever situating structures on or immediately adjacent to slopes
Slopes underlain by shale bedrock are generally susceptible to seasonal slope creep.  Slope creep is an incremental movement of the residual soil horizon, colluvium and weathered bedrock horizons, downslope.  Slope creep occurs under the near-constant force of gravity.  Seasonal creep is usually triggered during the annual swell cycle, between xxxx and xxxx of any given year.   During dry months clayey soils loose their moisture through direct evaporation and evapotranspiration.  During dry cycle soils tend to desiccate, forming shrinkage cracks, which can allow rapid infiltration of water during the next wet cycle.  Each time the soils mantling sloping areas shrinks and swells, these materials move downslope, usually between 1/10th and 1 inch per year.  The actual magnitude of slope creep depends on the severity of the weather cycle, slope aspect (direction the face slopes), slope height, slope inclination, depth of soil cover and the soil plasticity.  The severity of the weather cycle can be influenced by landscape watering, shade and the evapotranspiration characteristics of vegetative cover.

In addition, runoff collection, conveyance and discharge improvements need to be maintained at all times, to avoid unnatural concentrations of runoff onto or within old landslide areas or creep-prone slopes.  Slopes covered in wood chips, protected by shade, or subject to moderate landscape watering during dry months tend to exhibit lower levels of seasonal creep than slopes subjected to normal seasonal weather extremes.         

LIMITATIONS statement – Expansive Soils 

The project area is underlain by the expansive XXXX Shale/XXXX series soil.  All people who own properties in expansive soil and fill areas should realize that some future soil movements are always a possibility, although the likelihood is low that such movements would affect the intended performance and functionality of properly engineered and constructed foundations.  The probability of severe soil movements is substantially reduced when proper drainage measures are undertaken and maintained at the site.  The client should recognize their responsibility for performing such maintenance before turnover to buyers and properly assess the buyers of the hazards appurtenant to living in such an environment, where weather pattern extremes and water leaks cannot be controlled or completely eliminated from causing variations in soil moisture content which could cause noticeable local distress to structures.  Consequently, we recommend that copies of our report be provide to future homeowners.  

LIMITATIONS for third party professional peer reviews

This review has been performed at the request of the City/County of _______.  Our role has been to provide technical advice to assist the City/County in its discretionary permit decisions, and we are afforded the same protection under state law.  Our services have been limited to the review of the documents listed, and a visual reconnaissance of the property.  We have no control over future construction on this property and make no representations regarding future conditions.

We have employed accepted geotechnical engineering procedures, and our opinions and conclusions are made in accordance with generally accepted geotechnical engineering principles and practices.  This warranty is in lieu of all other warranties, either expressed or implied.  

CLOSURE and LIMITATIONS for geotechnical feasibility studies

All of the conclusions and recommendations contained in this report are contingent upon our firm being retained to provide design consultations for the proposed project.  These consultations normally include surficial mapping, subsurface testing and sampling, laboratory testing, and review of project plans after their preparation by other design professionals.   Although not anticipated at this site, we should note that our investigation did not include the evaluation or assessment of any potential environmental hazards or groundwater contamination that may be present.

The analyses and recommendations submitted in this report are based in part upon the test pits and subsurface borings data collected by others, and our experience with similar projects.  The nature and extent of variations across the site may not become evident until construction.  If variations then become apparent that could affect the proposed project, it may be necessary to re-evaluate some of the recommendations of this report.  Therefore, we recommend that our form be retained to provide geological engineering services during the site grading, bridge foundation construction, and drainage phases of the site development work.   This is to observe compliance with the design concepts, specifications and recommendations and to allow design changes in the event that subsurface conditions differ from those anticipated prior to the start of construction.  

CLOSURE and WARRANTY for standard geotechnical reports

We have employed accepted geotechnical engineering, engineering geologic and hydrogeologic procedures, and our opinions and conclusions are made in accordance with generally accepted principles and practices of these professions.  The contents of this report are valid as of the date of preparation. However, changes in the condition of the site can occur over time as a result or either natural processes or human activity.  In addition, advancements in the practice of geotechnical engineering, engineering geology and hydrogeology and changes in applicable practice codes may affect the validity of this report.  Consequently, this report should not be relied upon after an eclipsed period of six months without a review by this firm for verification of validity.   This warranty is in lieu of all other warranties, either expressed or implied.  Although not anticipated at this site, we should note that our investigation did not include the evaluation or assessment of any potential environmental hazards or groundwater contamination that may be present.

