How the Geoprofessional
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We estimate that the ground settiements induced by the placement of
approximately 3.5 feet of fill beneath the south wing of the planned building

will be no more than about one-half (%) inch and they should cccur as the fills
are constructed.
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B \Vemo - R1

- ® The building dead and live loads will also cause the tacustrine silt and clay

e S soils to consolidate and the structure to settle as a result (of the loading). We
expect settiement of the structure's columns and walls as a result of
foundation and the floor load induced consoclidation will be less than three-

quarter (%) inch in total. The settlements are expected to occur in a semi-
elastic manner as the dead and live loads are applied with no appreciable
duration to the settlements, i e_, the settlements will end shortly after the lcads
are applied.
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Construction Photos — R2 and R3
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Fill Completed
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Foundations Are Placed
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Steel Is Erected
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Slab Is Placed
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Certificate of Substantial Completion — R4
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R ctained At Saranac Lake
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Cracking In South Wing Is Reported To SBA - R5

24 Months After
Foundation Placed
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Survey at Saranac Showed Slab Heave, No Foundation Movement
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Bl vestigation Notes Slab Curling — R6

Observations

The cracks in the floor slab appear to be caused by the edge of slab curling. The curling extends from
room 151 to room 157. Room number 154 has the worst floor tile cracks and a small area of tile has
been removed giving access to the saw joint below. The remaining rooms have less of an issue with a
“wave” over the joint. Room 150 is a mechanical room with no floor tile and the floor is sloped to a
drain in this room making it difficult to see if there is a curling issue.
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Hl (nvestigation Notes Slab Curling — R6

Conclusions

The cracics in the floor tile could be remedied by removing the tiles on both sides of the saw joint,
grinding the slab down flat, refilling the joints, and replacing the tile. This of course will have to be done
Wwhiie school is not in session.
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IV emo Notes Slab Heave — R7
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EE\emo Re Slab Heave At North Entrance — R8

Subject: slab heaving at elem school entrances
one of the issues that we are trying to chase at FFV is related to slab heaving at the north entrance/exit in the elementary

school. it has been noted that the slab had 'heaved' at some point and had to be ground/chipped down to allow for the doors to
operate properly.
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EE I\ emo Re Slab Heave At North Entrance — R10
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B\ emo Re Slab Heave At North Entrance
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Photo Showing Cracks Wider at Ceiling — R11
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B Viemo — Outer Walls Have Not Dropped — R14

Since our discussion last week, about the floor crack in the ES, I have been trying to get up 1o speed. 1 looked at the cracks with Ray and discussed it with IR |
saw whal your maintenance slaff has done with the caulking and [ have looked at the detail of the slab vs. walls, as per the attached. It is my opinion that the slab has

dropped at the outer wail, crushing the joint material that would likely have been there and cracking the slab at the weakest point; in the middle near the construction
joint. Perhaps that has allowed enough room for the slab to open up in the middle of the rooms, as it did. It does not appear that the outer walls have bowed out or that

those walls have dropped.

Since we cannol know if the subbase (structural backfill materials) has failed, due to inadequate compaction, movement of an underground stream, or due to any other

similar circumstance, [ would say that we need to do the following:
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_ Report — Slab Has Raised/ Aesthetic Problems Only — R16

Based on the present observed conditions, there are no immediate structural concems with the overall
building provided the movements have stabilized and the wall connection 15 confirmed to be properly
nstalied.

The cracks in the floor and walls, as well as the movement in the countertops, are mainly aesthelic
problems, and these may need to be addressed if they are unacceptable 1o the school. However, based
on the survey, it appears that the slab has raised in the center of the rooms where it has cracked, [tis
possible that there is a gap between the underside of the slab and the soils below. This condition should
be checked in Rooms 152 and 166, which have raised the most. This can be accomplished by core
drilling through the slab to see if there are gaps present below the siab. If gaps are present, this condition

2018 FALL CONFERENCE — NASHVILLE, TN




¢ 3/4/04

¢ 5/10/04
? 8/18/04

| 2006 | 2007

B Rcport — Slab Has Raised/ Aesthetic Problems Only — R17

Based on my observations, the exterior wall appears io be adequately connected to the roof fra ming and
does not appear to be moving. However, the type of connection used was slightiy different than what was
shown in Section 1/A302. My observations did not indicate that the exterior wall is moving with respect
to the steel roof framing.

of the walls could not be perfformed. The observations made during this site visit did not indicate any

signs of movement or cracking in the veneer or the exposed portion of the concrete foundation walls. In
general, the exterior wall elevations of the addition appeared to be in fairly good condition.
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Photo of East Wall — South Wing — R18 & R19
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-Letter — No Structural Movement — Floor Cracking Spread To Other Wing — R20
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B (nitial Proposal — Foundation Distress — R21

In my present career 1 am a Professor of Civil Engineering at [N - ; v )
as a practicing Forensic Engineer speciahizing n failure investigations and dispute resolution. The
focus of my current practice 1s mstitutional facilities, representing almost exclustvely public
OWNETS.
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B (nitial Proposal — Foundation Distress — R21

B o5 not need only a single specialist to mvestigate this problem. This
15 not a one-dimensional failure; 1t 15 a complicated failure, which 1s manifested in the floor and
foundation distress. A broad mvestigation is recommended, otherwise from my experence, the
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B Vemo Re [l References/Forensic Abilities — R22

B prescnted much professional strength. Mr. [ ] was most impressed
with [ 2bility to find the specific evidence that counsel required to make
a powerful case for the B District. He noted thaﬂ“hcld his

ground” when counseling with the strongest legal counsel or comﬁ:y

representatives the defendants had to offer. He stated that as always
firm, professional and in no way intimidated by any individual, firm or
organization. He stated that [l appeared to have an outstanding
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B Vemo Relllll References/Forensic Abilities — R22

teammate for the District’s Counsel. He stated that_is the nght place
to put your money if you have a senious set of circumstances and want to win!
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B =2l Re Problems In North And South Wing Floor Slabs — R23

It 15 a one story structure with two main wings with preblems i both. There are approximately 30 classrooms that
may need documenting. The huilding may be selting as the sois beneath are conselidated over ime. Cracks
exisl in both the concrete floor siab and the walls thal sit upon them. Once you delermine your avaitability,
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_Report — Notes Shale File; Data Shows Slab Heave And Stable Foundation;
Conclusion Is Foundation Settlement And Recommends Mini Pile Installation — R25
® © © © © © ¢ © © ¢ © o o

The floor flamess survey also indicates a pattern of rising, then falling slab elevations moving in
the north-south direction in the classrooms across the entire southern wing which are south of the
corridor. According to the original plans for this school, finish floor throughout the entire school
was to be at El. 703.50. Wall cracks also exist at sporadic Jocations in the southern wing
classrooms south of the corridor - some severe enough to cause trouble operating the doors.

While not as extensive or severe as in the southem wing, floor and wal] cracks also exist within
the classrooms north of the corridor in the eastern half of the north wing. Surpnsingly however,

generally level conditions exist across most classrooms in this area, considenng construction
tolerances.
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B Report — Notes Shale File; Data Shows Slab Heave And Stable Foundation;
Conclusion Is Foundation Settlement And Recommends Mini Pile Installation — R25
® © 06 0 06 060 00 06 0 0 0 O

ft. Boring C-2 indicated an 18 in. thick laver of organic soil directly beneath the shale fill, while

borings C-3 and C-4 enconntered roots in the samples obtamned immediately below the shale fill
and sample S-5 in boring C-6 smelled of organics. All of the interior borings indicated the
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B Report — Notes Shale File; Data Shows Slab Heave And Stable Foundation;
Conclusion Is Foundation Settlement And Recommends Mini Pile Installation — R25
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B cport — Notes Shale File; Data Shows Slab Heave And Stable Foundation;

Conclusion Is Foundation Settlement And Recommends Mini Pile Installation — R25
® © © © © © ¢ © © ¢ © o o

mini-piles mstalled to the top of bedrock. An allowable bearing capacity of 20 tons per" :Qquarﬁ
foot (TSF) is recommended for design of such piles for end bearing on soft to medinm hard,
weathered shale bedrocl:, as described by 2000, Minipile groups such as the Atlas Pier®
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B Rcport — Notes Shale File; Data Shows Slab Heave And Stable Foundation;
Conclusion Is Foundation Settlement And Recommends Mini Pile Installation — R25

The cracking in the northern wing may be due to minor elastic settlement of the 13 in. of gravel.
This material may have been placed in one lift and not been property or fully compacted. Based
on the relatively shallow bedrock and generally compact soil conditions encountered in TP-2,
and borings B-7 and B-§, anticipated additional settlement is believed 1o be minor and less than 1

in. This i1s based solely on the s0il conditions revealed at the extenior wall and the fact that this
side of the site contained little or no fill. and may have been in a cut. 1t is recommended
therefore that the floor tiles be removed In the affected classrooms, and self-leveling grout be
inslalled to relevel the floor before the tiles are remstalled. Construction and eontrol jonts
should be installed/cut through this leveling grout prior to tile installation.
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Design Elevation

Design Elevation 703.50
- Anticipated Settlement 104 (1 ¥4 %)

Lowest Anticipated Elevation 703.396
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Survey Data

Exterior Wall
Exterior Wall
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B Sranac Lake Report Pyritic Backfill Is Cause of Central Heaving — R28

informatlion obtained through research of tecnnical papers on slab heaving indicates & possible
cause of this phenomenon Is dug 1o oxidation of iron sulfide {commonly known as pyrite)
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B S-ranac Lake Report Pyritic Backfill Is Cause of Central Heaving — R28

Ou invoivemen: with the [ KGTcTNE o) pegan 1t the summer of

o result of the

2002, As vou are aware there were numerous fatlures acress the district as

By the summer o 2003 1t had been estabhished that the structural svstem at
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ccompiished that summer. In addition. there were numerous meastines with the dssigners
of the building, and a general defensive theme among that group was that the buliding
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was setthng. not the slab rising up.
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B Saranac Lake Report Pyritic Backfill Is Cause of Central Heaving — R28
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B Saranac Lake Report Pyritic Backfill Is Cause of Central Heaving — R28

Pvrite, [FEDZ W nen Sxposed to waler and OXyIen undereoss 4 chemicdl rsacuon

calied sulfation — this releases the sulfur. allowing acidic conditions to form. which in

turn creates expansive forces. It is these expansive forces, resulung from the

pnvsical:chemical reactions. which contribute to the lifting of the slab d_
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B ¢ Invisible Menace” — R29
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B Invisible Menace” — R29

Furthermore, and critical to our investigation, it was established that the bottom of the
brick veneer, on the outside of the building was essentially level along the perimeter of
the building addition, matching the brick of the original building. The survey showed that
the centerline elevation of the corridor was also level from the point of connection to the
existing school to the end of the new addition. Yet, even though all data pointed to heave
in the classroom, no proof of the cause was available, thus the original project team’s
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B nvisible Menace” — R29
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Carr’s “Invisible Menace” — R29

A. Cause

Pyrite, [FeSz2], when exposed to water and oxygen undergoes a chemical reaction called
sulfation — this releases insoluble iron oxides and sulfuric acid, allowing acidic conditions
to form, which in tarn creates expansive forces (Bryant, 2003, Mitchell, 2004). it was

now theorized that these expansive forces, resulting from the physical/chemical reactions,
contributed to the lifting of the slab.
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B nvisible Menace” — R29

“While time-rate relationships help with engineering design and expected structure
life, the weathering of sulfidic material is a continuing process that builds upon itself,
The rate of expansion will likely increase as the rock becomes more fractured, allowing
more aerated water (o interact with the un-weathered pyritic material” (Bryant 2003).

The implication here is that as the expansion takes place, the previously compacted
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South Wing

Room #168
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I Rerort — Slab Has Raised/ Aesthetic Problems Only — R16
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The cracks in the fioor and walls, as well as the movement in the countertops, are mainly aesthelc
problems, and these may need to be addressed if they are unacceptable to ihe school.
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Lessons Learned

e Preaching to the Choir
* Value Engineering Risks

e Know Your Local Conditions
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Lessons Learned
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